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PHAN GIOI THIEU

I- VE NHIEM VU KHOA HOC CONG NGHE

Nhém chuyén dé “Nghién citu dé xuiat Quy trinh cong nghé lap rap
May tinh thuong hiéu Viét Nam” 1a mot phan ctia D€ tai nghién ciu khoa hoc
va phat trién cong nghé cdp Nha nuéc “Nghién citu xay dung hé théng tiéu
chuan may tinh thuong hiéu Viét Nam va cac giai phap cong nghé, thiét bi,
t6 chirc trién khai viéc kiém chuan trong pham vi toan quéc” ma s6 KC-06-
03CN, thuoc Chuong trinh “Ung dung cong nghé tién tién trong san xuit cac
san pham xuat khau va san pham chu luc” giai doan 2001-2005, mi s6 KC-
06. Nhiém vu khoa hoc cong nghé nay xudt phat tir nhu cau cap bach hién nay
ctia quan ly nha nudc déi véi nganh cong nghiép phan ciing may tinh dang dugc
hinh thanh va phat trién.

Pau nhitng nam 90 cua thé ky trude, may tinh sit dung & nudc ta hau hét
dugc nhap khau tir cac nuGe trong khu vuc véi nhitng nhan hiéu noi tiéng. Tur
gitta nhitng nam 90, trong khu vuc xuét hién nhiéu nha san xuat OEM san sang
cung cip PC khong nhan hiéu hoac nhan hiéu cua khach hang. Nhitng may tinh
PC gia ré, khong nhan hiéu da thuyét phuc dugc ngudi mua trong nudc cé kha
nang tai chinh thap. Theo s6 liéu diéu tra ctia GFK thi lugng may PC khong nhan
hiéu chiém ty 1é rat cao trong téng s6 PC tiéu thu tai thi trudng Viét Nam (62%
nam 1999, 63% nam 2000, 70% nam 2001, 65% nam 2002). Tuy vay, tu ndm
2000 va nhat Ia sau khi may tinh dugc Chinh pht dua vao danh muc cac san
pham cong nghiép trong diém dugc Nha nudc ho tro (thang 2-2001), thi thuc su
c6 su bung nd "thuong hiéu may tinh Viét Nam". Cho dén nam 2003 da c6
khoang 10 thuong hiéu may tinh Viét Nam thuong xuyén cé mat trén thi truong,
va ty 1é tiéu thu may tinh c6 thuong hiéu Viét Nam da tang dan tir 9% nam 2000
dén 17% nam 2002 trong téng s6 PC tiéu thu tai thi trudng Viét Nam (so liéu
ctia GFK dang trén Thé gidi vi tinh-B, s6 29 thang 3/2003).

Nhém chuyén dé 2: Phan Giéi thiéu
Trang 1
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Nhung cung vé6i su bing né PC khong c6 thuong hiéu va c6é thuong hiéu
Viét Nam la su hon don vé cong nghé va chat lugng. Bat ky doanh nghiép may
tinh nao, thAm chi mot nhém ngudi ndo, v4i mot cdi van vit 1am “cong cu lap
rdp”, moOt cdi ban 1am “mat bang san xudt” va chay thong phin mém hé thong
cai dat khong ¢ gidy phép trén may 1a c6 thé tu xung 1a san xuat 1ap rdp may
tinh v6i chat luong dam bao (!); hodc chi ciAn c6 mot bang tai (line) dé t6 chiic
lao dong ctia nhém ngudi theo day chuyén 1a da co thé coi la thoat khoi cong
nghé "tuoc no vit" (!). Tinh trang may tinh "san xuat" trong nudc khong theo
mot quy trinh cong nghé nao dugc thira nhan, khong theo mot phuong phap thir
nao duoc tin cdy, ma tiuy theo di€u kién va phuong thic kinh doanh ctia moi
doanh nghiép, dan dén khong kiém soat dugc chat luong, gid thanh san pham va
kh6 ¢6 cin cit dé thuc hién céc chinh sach vu dii ctia Nha nuéc.

Can ¢6 nhing tri thic nhat dinh d€ hi€u vé san xuét may tinh, cling nhu
can c6 nhitng quy trinh san xuat, hé thong danh gia chit luong dugc thira nhan
cho timng trinh do san xuat dang 1a nhu c4u ctia doanh nghiép d€ lua chon phuong
4n dau tu, clia co quan quan 1y Nha nudc dé giam sat va hé trg san xuat va clia ca
ngudi tiéu dung d€ yén tam vé nhitng mdy tinh mua trén thi trudng. Nhu cau dé6
dugc thod man phin ndo qua nhém chuyén dé “Nghién ciru dé xuat Quy trinh
cong nghé lap rap May tinh thuong hiéu Viét Nam”.

Dé giai quyét van dé cap bach nay, Chuong trinh KC-06 da dat ra:

Muc dich nghién ctru cia nhém chuyén deé la:

- D€ xuit 2 quy trinh cong nghé 1ap rdp mdy tinh: Quy trinh Tich hop hé
thong cum rdi rac — ky hiéu 1a 2.1 va Quy trinh Lap rdp cong nghiép bén tu dong
— ky hiéu 1a 2.2, thich hop vdéi diéu kién 1ap rdp quy mo nho, linh hoat & Viét
Nam, twong tng véi trinh do 1ap rap va tiéu chudn san pham trong khu vuc. Cic
quy trinh nay s& dugc co quan c6 thidm quyén trong viéc xét cong nhan day
chuyén san xuat cong nghiép PC tham khdo dé ra vian ban huéng dan, va cic
doanh nghiép tham khao 4p dung cho viéc chuén bi san xuat.

- Dé xuat Hé thong danh gia chat luong mdy tinh xudt xudng - ky hiéu
2.4: gbm Heé thong ddnh gia chat lugng san pham lap rdp va gidi thiéu mot s6
cong cu phan ciing va phan mém test thuong dung trong lap rap. Hé thong danh
gid va cdc cong cu nay s& duoc cdc doanh nghiép lap rdp tham khao va trang bi
cho minh; va ciing 12 cin ct d€ cdc co quan quan ly chat luong va ngudi tiéu
dung danh gia mic do tin cay cua cac bao cdo chat luong.

Yéu cau doi véi nhém chuyén deé la:

- Tai liéu quy trinh cong nghé phai c6 chat lugng tuong duong véi tiéu
chuin cua tai liéu quy trinh cong nghé trong khu vuc, hién nay 12 tiéu chudn cua
tai liéu soan theo yéu cau ISO 9000.

- Tai liéu vé hé thong danh gia chat luong va cong cu test phai 1a tién tién
va dugc thira nhan trong khu vuc dé€ dam bao do tin cay ctia bao céo chét luong.

Nhém chuyén dé 2: Phan Gidi thiéu
Trang 2



KC-06-03 CN Quy trinh ldp rdp May tinh thuong hiéu Viét Nam

II- VE PHUONG PHAP NGHIEN CUU

D¢ gidi quyét nhitng van dé nhiém vu khoa hoc cong nghé dé ra, truée hét,
ching t6i di tir nghién citu phan tich thiét k€ san pham cudi cung 1a may tinh PC
dua trén co s& ban chat ciia san xuat mdy tinh 1a su téng hop theo mot thiét k&
nén PC (PC platform) nhiéu san phdm cong nghé & dang linh kién lap rdp dung
nén mot nhat thé 1a san pham cu6i cling - d6 1a qua trinh tich hop may tinh (PC
integration). Trén co s& d6 dé xuat Quy trinh cong nghé va dé xuat Hé thong
danh gia chét lugng san pham lap rap va gidi thieu mot s6 cong cu phan cing va
phan mém test thudng dung trong lap rép.

I1.1- Vé Phan tich Thiét ké san pham cuéi cung:
Sén phadm cu6i cling cta lap rdp mdy tinh 13 hé thong xt 1y trung tam, hay
con goi la hé théng may tinh hoac don gian hon la than may tinh hoac may tinh.
Pé tranh rudom ra gay kho khin cho ing dung, ching t6i han ché chi & cac
linh kién va san phdm phéan cting va phan mém hién dang dugc st dung va con
ti€p tuc duoc dung trong thoi gian téi.

I1.2- Vé Tich hop doi vé6i may tinh:

Tuy theo thiét k€ nén, c6 rat nhiéu mic. Hién nay cdc nha cong nghé
thuong chia thanh cac muc tich hgp chinh sau:

-Tich hop hé thong (System Integration): 12 qua trinh lap rdp co khi cac
cum hodc bo phan (parts) phan ciing rdi rac va cai dat phAn mém hodc phan mém
gop (bundled software), theo thié€t ké nén da dinh, dung nén mot may tinh PC .

-Tich hop bang mach (PCBA Integration): 1a qud trinh lap rdp co khi céc
linh kién (components) va cac don vi (devices) phan cting va phan mém da cing
héa (embedded software) 1én trén bang mach in (PCB), theo thi€t k&€ nén di dinh,
thanh mot bang mach ung dung (PCBA) — nhu bang mach chinh
(mainboard/motherboard), graphic cards, add-on cards,... cia may tinh.

-Tich hop chip (Chip Integration): 1a qua trinh lap rdp co khi siéu chinh
xac va siéu sach cac manh vi mach (microcircuit chip) 1én trén d€ ban dan (die)
c6 bo tri san day noi dan dién bén trong va diau ndi ra bén ngoai, theo thiét ké
nén da dinh, va déng vo (packaging) theo nhiing cong nghé nhu TSOP (Thin
Small Outline Package), BGA (Ball Grid Array), Flip-Chip, BBUL (Bumpless
Build-Up Layer),... thanh mo6t don vi chiic ndng dudi dang mach tich hop
(integrated circuit - IC) hoac con goi 1a Chip, — dé la cac mach tich hop rat 16n
(VLSI) nhu bo vi xir Iy (microprocessor), bo diéu khién (controller),...; mach tich
hop 16n (LSI) nhu RAM, ROM, Chipset,... — 12 nhitng linh kién khong thé thi€u
dugc trong san xuat may tinh.

-Tich hop lat silic (Wafe Silicon Integration): 1a qué trinh cdy nhd cong
nghé boc hoi, khuéch tdn, cdy i-on, két tha (epitaxi), ma, quang khac
(photolithography),..., nhitng viing ban din cuc nho trén lat silic siéu sach c6
duong kinh 200 mm (8”) hoac 300 mm (12”°), theo hinh mau (pattern) thiét k& da
dinh, thanh 6 nhiing vi mach (microcircuits) bo tri trén 14t silic tién cho cat thanh
manh vi mach (microcircuit chip).

Nhém chuyén dé 2: Phan Giéi thiéu
Trang 3
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Trong khuon khé yéu cdu cua dé tai KC-06-03CN, chiing toi chi tién hanh
nghién cttu & miic tich hgp hé thong va dé xuat 2 quy trinh: Tich hgp hé thong
cum rdi rac va Lap rap cong nghiép béan tu dong.

"Quy trinh tich hgp hé thong cum roi rac" duoc trinh bay & dang quy trinh
“tho”, bao gom cac nguyén cong dé dung nén mot than mdy tinh. N6 1a quy trinh
co s& dé moi nha san xuat, tuy theo diéu kién clia minh, lua chon cédch thic t6
chtic thuc hién cac nguyén cong theo thoi gian (phan cong doan) va vi tri cong
tdc, ma xay dung cho minh quy trinh ldp rdp thi cong (néu t6 chic 1dp rap mot
ngudi 1am todn bo cong viéc bing tay), lap rdp tiéu cong nghiép (néu t6 chiic lip
rap mot hoac mot vai nguoi cing 1am toan bo cong viéc bing tay va may mac),
hay lap rdp cong nghiép ban tu dong hoidc tu dong (néu t6 chifc lap rdp nhiéu
ngudi, moi ngudi chi 1am mot viéc, theo day chuyén bang may mdc).

"Quy trinh lap rdp cong nghiép ban tu dong" duogc trinh bdy & dang quy
trinh tich hop hé théng theo bo tri day chuyén (chain layout) véi mot s6 cong
doan van chuyén, nang ha, déng goi, thir trong day chuyén, ... dugc co gi6i héa
bing mdy moéc do ngudi diéu khién (ban tu dong).

I1.3- Vé Hé thong danh gia chat luong:

"Hé thong danh gid chit luong mdy tinh xuat xudng" dugc trinh bay &
dang mo hinh t6 chiic hoat dong danh gid chat lugng & co s& lap rap, phuong
phap danh gia va gidi thiéu pham vi va cac chi tiéu danh gia ctia cac cong cu thir
(test).

O day can phan biét giita ching chi ISO va Hé thong danh gid chat luong
san pham 14p rdp, ma hién nay nhiéu doanh nghiép vo tinh hoic hitu y vin dang
dong nhat 12 mot. Ching chi ISO chi xdc nhan doanh nghiép c6 t6 chiic hé thong
quan ly chét lugng san pham hop tiéu chuan ISO, khong phai 1a ching nhan chat
luong cua hang hod xudt xuong. Pay 1a hai chiing nhan khac nhau. Chiing nhan
ISO chi 1a "tin chi" ctia mot doanh nghiép, con chiing nhan chat luong hang xuat
xudng 12 “tin chi” clia san pham, 1a chinh c4i ma khach hang cin khi dit hang
hoac nhan hang. Mu6n lap duoc ching nhéan chat luong hang hoa xuat xudng, co
s& lap rap trong doanh nghiép phai c6 mo hinh t6 chic, phuong phdp danh gia
chét luong va cong cu test dé d4anh gia chat luong.

Trong qua trinh nghién citu, chiing t6i ¢6 st dung nhi€u thuat ngi
chuyén mon, dugc dich tir tiéng Anh sang ti€ng Viét Nam dua theo Tur dién
Cong nghé Thong tin-Dién t-Vién thong Anh-Viét NXB Khoa hoc va Ky thuat
- nam 2000, va T dién Tin hoc-Dién t-Vién thong Anh-Viét & Viét-Anh NXB
Khoa hoc va Ky thuat - nam 2002. Vi mot s6 thuat ngit chuyén nganh hep chua
thé dich sang ti€ng Viét Nam ma 16 nghia, nén ching toi giit nguyén thuat ngit
ti€éng Anh cho chinh xac.

Nhoém tac gia

Nhém chuyén dé 2: Phan Gidi thiéu
Trang 4
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Quy trinh ldp rdp May tinh thuong hiéu Viét Nam

PHAN A

MO TA VAT LY THANH PHAM VA LINH KIEN LAP RAP

NHUNG VAN PE CHUNG

Thanh pham ctia qud trinh 1ap rdp mdy tinh la
hé thong xur 1y trung tadm, hay con goi la than may
tinh, ¢6 cau hinh theo yéu cau cta don hang, dugc
lap rap theo quy trinh cong nghé nhét dinh ctia don
vi ldp rdp va da dugc danh gid chat luong xuit
xuong dat mic yéu cau ciua don hang. Do vay mo
ta thanh pham & day chi trinh bay c4u hinh cta hé
thong xu ly trung tam thuong gap trong cac don
hang lap rdp. Nhiing vin dé lién quan dén thiét k&
hé thong may tinh — nhu Thiét k&€ cdu tric, Thiét
k& phan hé, Yéu ciu vé cong nang va phi cong
nang trong thiét k&€ cdu tric, Yéu cau vé linh kién
va phan mém — 1a nhitng van dé cua nguoi dat
hang, khong thuoc pham vi quan tam cta don vi
lap rap.

Linh kién cho 1ap rap mdy tinh bao gébm nhiing linh kién dung nén than
mdy tinh. Nhiing linh kién chinh nay 1a nhiing san phdm cong nghiép tiéu chuén
dugc cung cap tir nhiéu nha san xuét khac nhau, néi chung déu 1ap 1an cho nhau
va lap vira vao cac loai vo. Do vay mo ta vat 1y cac linh kién & day chi trinh bay
cédc mo ta tém tat chung nhat hinh déng, kich thuéc cua linh kién d€ nhan biét.
Nhiing van dé lién quan dén cong nghé, tham s6 ky thuat va ché do cong tic cta
cdc linh kién - 1a nhitng van dé cua ngudi thiét k€, khong thudéc pham vi quan

tam cuia don vi 1ap rap.

Nhém chuyén dé 2 - Phan A : Mo td vdt 1y thanh phdm va linh kién ldp rdp

Trang 5
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1-M6 ta thanh pham — hé thong xir 1y trung tam cua PC

L1- Thiét ké nén dién hinh cita mdy tinh dé ban

Pentium 4% CPU
400MHz System Bus with 2X Address/4X Data

DDR333 / DDR266/PC133
Up to 3 DIMM Unbuffered DDR/SDR Support
Max. 1GB per DIMM

Chipset
North
Bridge

Bi-directional 16 Bit data bus
with =700 00 bandwidih

Dual IDE __l.
ATA33/66/100 Chipset D_l. & channel speaker
Dual USB Controller | | | | | | South _D_l.
Bridge
GPCIMaster | | | | || ) '—C&?WHM&M
KB / Mouse =0 e -

« ==1/10Mb HPNA
or

10/100Mb LAN

&
Floppy/ [ % |
Hidifjnwsﬁckﬁ&_ s/1o | —HI08] Legacy

R}45
1.2- Két cau dién hinh cta than may tinh dé ban
Bé xir ¥ va Quat Bd nhd hi thing
B6 nguén O dia quang
O dia mém
Card
Video!/Graphic
Card Sound O dia cirng
Card Mang Bang mach chinh
Card Modem Quat bd sung Vo than may

Nhém chuyén dé 2 - Phan A : M6 td vdt I thanh phdm va linh kién ldp rap
Trang 6
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I1- Mo ta vat ly cac linh kién lap rap

Vo6 va Nguon

= - r ..I
V6 va nguén kiéu dang AT V6 va nguén kiéu dang ATX
Bang mach chinh

Intel Pentiumlll Series Intel Penti4 Series

Bang mach chinh - D€ ciam 370 cho P3

Bang mach chinh - D€ cam 423 cho P4

Nhém chuyén dé 2 - Phan A : Mo td vdt Iy thanh phdm va linh kién ldp rdp
Trang 7
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AMD Athlon Series

Bang mach chinh - Pé€ cam A cho AMD
Bo xur ly

Bo xtr Iy dong Intel

Intel - P3 Intel - P4 Kiéu v OOI 423 chan

Intel - P4 Kiéu vo FC-PGA2 478 chan

Nhém chuyén dé 2 - Phin A : M6 td vdt Iy thanh phdm va linh kién ldp rdap
Trang 8
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Bo xir ly dong AMD

AMD - Duron AMD - Athlon

AMDZ!
Wi

= -
ASSEMBLED IN
MALAYSIA

AMD - Athlon AMD - Athlon Kiéu vo AGNGA

Bo xir Iy dong AMD dung dé cim A

Modul nhé SIMS 30 chan

Nhém chuyén dé 2 - Phan A : Mo td vdt Iy thanh phdm va linh kién ldp rdp
Trang 9
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Video/Graphic Card

Video card AGP

Nhém chuyén dé 2 - Phin A : M6 td vdt Iy thanh phdm va linh kién ldp rdap
Trang 10
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O dia cing

O CD/DVD

Cac card mo rong

Sound Card Modem Card

Nhém chuyén dé 2 - Phan A : Mo td vdt Iy thanh phdm va linh kién ldp rdp
Trang 11
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Nhém chuyén dé 2 - Phin A : M6 td vdt Iy thanh phdm va linh kién ldp rdap
Trang 12
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Phan B

QUY TRINH TiCH HOP HE THONG CUM ROI RAC
(Chuyén dé 2.1)

NHUNG VAN PE CHUNG

Quy trinh tich hop hé théng cum rdi rac la mot bo quy trinh, duoc xay
dung theo nhém nguyén cong phai thuc hién dé dung mot than may tinh (khong
sdp x€p theo trinh tu thdi gian) tir cum linh kién roi rac thanh than mdy da qua
thlr nong.

Dé dé hi€u va dé van dung trong viéc t6 chiic 1p rdp thuc t€ hé thong xu
1y trung tam cua PC, moéi quy trinh s& gom 2 phan: phan Mo ta quy trinh - cung
cép nhitng thong tin tém tat vé nhitng dic ta quan trong clia quy trinh; va phan
Céc budc quy trinh - gom nhitng nhiém vu thuc t&€ (nhiing thao tdc theo trinh tu
dé thuc hién nguyén cong) phai thuc hién. Trong bo quy trinh ¢6 thé c6 nhiing
"quy trinh con" dugc trinh bay khong theo thu tuc nay.

Mo ta quy trinh:
Mo ta quy trinh géom cdc muc sau:

e Miic do kho: Day la phan loai, tir 1 dén 5, muic do kho thuc hién
quy trinh. K¥ nang va kinh nghiém cua nguoi st dung quy trinh cé khac nhau,
nén van dé dé, kho tuy thuoc méi cd nhan. Muc dich phan loai 1a d€ b6 tri nhan
luc dap tng duoc yéu cau thuc hién.

e Yéu to rui ro: Phan loai tir 1 dén 5 muc do rui ro cta quy trinh.
D6 1a ude tinh theo ty 1& tuong do6i thoi gian bi mat néu bi nham 1an.

e Yeéu cau vé phan cing: Phin ciing chuyén dung phai cé doi véi
quy trinh.

e Yeéu cau vé phan mém: Phan mém hodc hé diéu hanh phai c6
dé dung riéng cho quy trinh.

e Thoi gian thuc hién: Ubc tinh quy trinh phai lam mat bao lau.
Mot s6 quy trinh ¢6 thé thuc hién lau hon khd nhiéu, néu c6 nhitng van dé hoic
can danh thoi gian khiac phuc hu hong.

e Chuan bi / Pé phong: Phan nly cung cép nhitng huéng dan
chudn bi ban ddu hoic nhitng canh bdo dé dé phong trudc khi bat dau quy trinh.

Nhém chuyén dé 2 - Phan A : Mo td vdt 1Y thanh phdm va linh kién ldp rdp
Trang 13
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Quy trinh tich hop hé thong:

Quy trinh nay mo ta cach dung PC nhu th€ ndo. Bao gém tir chudn bi linh
kién theo yéu clu vé ciu hinh thanh phdm thé nao, ldp rdp vat 1y chiing theo
huéng din nao dé thanh mot hé thong, dén kiém dinh va thir (test) nd. Trong
dién giai quy trinh, nhitng thao tdc quan trong s& dugc minh hoa bang hinh anh,
dé dé cho viéc van dung lap cdc phiéu cong nghé trong quy trinh cu thé clia co s&
lap réap.

Quy trinh nay duoc dp dung khi 1dp rdp hé thong xir 1y trung tam ctia PC
dé ban tir c4c linh kién mdi. Trong d6 chu yéu dé cap dén cdc linh kién doi méi
thudong gap nhat nhu BXL cudi thé hé 6 trd di; vo khong vit; nguon P4 va BMC
voi ki€éu dang ATX, AT dung cho BXL cu6i th€ hé 6 trd di; cic 6
IDE/ATA/ATAPI; cac card video/sound/modem/network doi mai.

Céc hudng dan vé khoi dong sau 1an dau, cai dat BIOS sau l1an dau, cai dat
trinh diéu khién va cai dat hé diéu hanh da duoc cdc nha san xuat BIOS ROM,
BMC, 6 dia quang, card md& rong va hé diéu hanh cong bo va cung cdp theo san
phdm ctia minh (trén CD-ROM hoic dia mém) hodc tai xuéng dugc qua mang -
nén khong trinh bay trong bo quy trinh nay, chi néu thanh nguyén cong.

Céc huéng dan vé khac phuc su ¢6 trong 1ap rap phu thuoc nhiéu vao kinh
nghiém ctia don vi lap rdp - né thudc giai doan chuin bi san xuat cta don vi lap
rdp, nén khong dua vao quy trinh nay.

Pé tién tham khao xay dung tai lieu chudn bi san xuét cia minh, trong
phan Phu luc c6 kém theo nguyén ban cac tai liéu vé Huéng dan Cai dat BIOS,
cai dat He diéu hanh va Khic phuc su ¢d do mot cong ty nudc ngoai chuin bi
cho ching t6i trudc khi vao san xuat.

Cé4c van dé vé thiét 1ap nguodn cung cép linh kién va phan tich so sanh;
ddnh gid vé Nguoi ban; va nghiép vu mua linh kién va ki€ém dinh hang nhap kho
— thuoc giai doan trudc lap rdp, nén khong dua vao quy trinh nay. N6 thudc
pham vi hé thong Lap k& hoach nguon luc san xuédt (ERP) va hé thng Cung tng
vat tu cia doanh nghiép.

Céc van dé vé ghép bo va déng goi PC theo don hang — thudc giai doan
sau 1ap rap, nén khong dua vao quy trinh nay. N6 thudc khau chuén bi giao hang
trong hé thong Cung cap hang cho khach hang cia doanh nghiép.

Ciing c6 thé tham khao bo quy trinh nay dé 4p dung cho nang cip hé
thong, cham séc hé thong hoac phuc hoi hé thong, nhung khi dé phai chi y té6i
bao vé dit lieu trong 6 dia cling va mot s6 van dé vé tuong thich.

Nhém chuyén dé 2 - Phan A : Mo td vdt Iy thanh phdm va linh kién ldp rdp
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QUY TRINH TiCH HOP HE THONG TONG QUAT

Mo ta quy trinh:

e Miic do kho: 4 (cao)

e Yéuto ruiro: 4 (cao). Ngau nhién c6 nhitng hu hai phan cing. C6 rai
ro vé mat dir liéu, néu dung 6 dia ciing da nap sdn hé diéu hanh va phin mém;
néu ding 6 dia ciing méi va sach thi khong gap rii ro nay.

e Yéu cau phan ciing: Xem budc 1 cuia quy trinh.

e Yéu cau phan mém: Xem budc 1 cuia quy trinh.

e Thoi gian thuc hién: Dién hinh 1a 2 dén 3 gid khi 1am 14n dau. No tuy
thudc nhiéu vao: ban than hé thong cin dung, kinh nghiém ctia ngudi dung,
nhitng van dé phat sinh va nhiéu yéu t6 khac.

e Chuan bi / Pé phong:

— Phai doc Khuyén cdo an toan truée khi bat ddu dung hé thong.

— Phai doc day du Quy trinh truc khi bat dau dung hé thong.

— Phai ¢6 Hudng dan cai dat BIOS, hé diéu hanh va khic phuc su c6
trong qua trinh 1ap rdp.

— Khong cho chay hé thong khi cdm dién nguén khong co ti€p dat
dé khtr finh dién, d€ tranh tinh trang nhiém nhiéu va su ¢6 do dién giat.

Phan B — Chuyén d€ 2.1 - Quy trinh tich hop hé thong cum roi rac
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Cac buéc quy trinh:

Nhom nguyén cong chuan bi

I.
IL.
I1I.
IV.
V.

Thu gom va Kiém tra linh kién va dung cu.
B6 tri cac bo phan hé thong.

Pinh céu hinh thiét bj IDE/ATA.

Dinh ciu hinh Bang mach chinh.

Chu4n bi vo than may cho lap rap.

Nhom nguyén cong lap dat vat ly

VL
VIIL.
VIII.
IX.
X.
XI.
XIL
XIII.
XIV.

Lap dat 6 dia mém.

Lap dat 6 dia ciing.

Lap dat 6 dia quang.

Lap dat bo xur 1y.

Lap dat bo tan nhiét.

Lap dat cac modul bo nhd.

Lap dat Bang mach chinh.

Lap dat Video Card.

Lap dat Cards m& rong (tliy chon).

Nhom nguyén cong két noi

XV.
XVI.
XVIIL
XVIIIL

N6i 6 dia mém vé6i Bang mach chinh.
N6i 6 dia cing v6i Bang mach chinh.
No6i 6 dia quang v6i Bang mach chinh .
Noi Bang mach chinh vé6i vo than may.

Nhom nguyén cong kiém dinh va cai dat

XIX.
XX.
XXI.
XXIIL

Kiém dinh sau lap rép.
Khdai dong lan dau.
Cai dat BIOS lan dau.
Thir hé théng 1an dau.

Nhom nguyén cong thir va hoan tat lap rap

XXIII.
XXIV.
XXV.
XXVL
XXVIL

Noi véi thi€t bi ngoai vi.

Phan vung va dinh dang dia ctng.

Cai dat cdc trinh diéu khién va hé diéu hanh
Thir néng.

Hoan tat lap rap.

Nhém chuyén dé 2 - Phan A : Mo td vdt Iy thanh phdm va linh kién ldp rdp
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I- QUY TRINH THU GOM VA KIEM TRA LINH KIEN VA DUNG CU

Quy trinh con nay dé cap dén nhing chi ti€t thu gom va kiém tra linh

kién va dung cu can thiét cho dung PC.

Day 1a mot budec ma nhiéu ngudi dung PC hay bd qua, va két qua 1a nira chirng méi thay thi€u thi
nay thit khdc dé hoan thanh cong viéc. Mat vai phiit lic bat ddu, cé thé tiét kiém dugc thoi gian va s& lam cho
cong viéc troi chay, khong gap van dé gi.

Mo ta quy trinh:

o Miic d¢ khé: 1 (rit thip).

e Yéu to rui ro: 2 (thdp). Bé phong phéng dién tinh (ESD) khi
cam khong chat linh kién.

e Yéu cau phan cirng: Xem dudi day.

e Yéu cau phan mém: Xem dudi day.

e Thoi gian thuc hién: Khoang 10 phuit.

e Chu4n bi / Pé phong: Nhiém vu lip PC c6 thé khéc nhau, tuy
theo yéu cdu vé cau hinh, nén can diéu chinh thu gom dé du linh kién dua vao hé
thong. Quy trinh nay 1a huéng dan va xép vao loai "thiét yéu".

Cac budc quy trinh:
1) Thu gom va kiém tra cac linh kién chinh:

B b —
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CAau hinh cta than may PC gom nhirng linh kién sau:

e Vo than may: Mot vo than mdy thong thuong cé nhiing linh
kién phu can thiét dé 1dp rap mot PC méi. Can dam bao c6 tat ca nhitng bo phan
do, va kiém tra moi thit dé chic chan khong bi hu hong trude khi bat dau - néu
khong rat c6 thé 1am ntra chimg thi phai thay vo khdc.

b : ':'i_.;__“- e Z._ T S -ty
Hinh dang v6 than méy da c6 bo ngudn va phu kién kém theo (vit, tru chong béing kim loai va nhua, quat vo)
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So d6 1ap rdp kém theo vo

Nhém chuyén dé 2 - Phin A : M6 td vdt Iy thanh phdm va linh kién ldp rdap
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e BMC: BMC ciing c6 thé c6 mot s6 linh kién can cho lip rdp
PC. Dac biét, phai dam bao c6 du cédp - doi khi nha cung cap quén mat nhitng céi
ndy. Phai dam bao c6 tai liéu huéng dan cia BMC. Kiém tra BMC k§y ludng dé
chic chan khong bi hu hong; tim nhitng chan bi cong hodc bi gdy hodc céc linh
kién bi thiéu.

oy
'rmmi'_;:_,_- .

Hinh dang bang mach chinh dung d€ cim ZIP véi cdc cdng I/O tich hgp va phu kién kém theo (cap, vit, tai liéu
hudng dan stt dung, dia driver)

Phén B — Chuyén dé 2.1 - Quy trinh tich hop hé théng cum roi rac
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o BXL: Bay gio la Iic phai dam bao c6 BXL diing va khong bi
hu hong. Nhin bén trén con chip va phai chic chin la ding toc do. Kiém tra
nhiing chan bi cong hoac giy. Khong dung cham vao céac chan !

Dang déng g6i OEM bo xtr 1y. BXL cédm trén miéng x6p mong dé tranh cong chan, dugc déng trong tii
chong tinh dién va duoc bao quanh bang tdm géi c6 bot khi.

e B0 nhé hé thong: Phai dam bao du s6 lugng va ding kiéu bo
nhé. Néu dung SIMM 72-chan trong hé thong Pentium hoac xwa hon, can phai
c6 mot cap SIMM giong nhau. Cam cac modul vao mép cta ching.

T I S e el ] L Bcil il
e e - =f ol e CPUCIBLCOM
ey e
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Hinh dang bo nhé hé thong dugc déng géi trong bao chong tinh dién

e Video Card: Kiém tra video card cin than dé chic chén
khong bi thi€u hoac bi giy cai gi. Cling phai dam bao c6 tai liéu huéng dan va
driver trén dia hoac CD . Cam card vao mép ctia ching.

W

Hinh dang video card va phu kién kém theo (dia driver, huéng dan st dung)

Nhém chuyén dé 2 - Phin A : M6 td vdt Iy thanh phdm va linh kién ldp rdap
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e O dia mém: Phai chic chin n6 khong bi v&. Kiém tra chan &
lung 6 dé dam bao ching thang va nguyén ven.

Dang déng géi OEM 6 dia mém. O dia mém déng trong tiii nhua va dugc bao bang tdm géi c6 bot khi

Hinh dang & dia mém va vit kém theo

e O dia cimg: Kiém tra 8 cén than dé€ chic chin né ding kiéu
va kich ¢. Khong dung vao bang diéu khién. Phai ddm bdo 6 dia c6 tai liéu
huéng dan kem theo.

L pe———— -
Dang déng g6i OEM 8 dia cimg. O dia cting déng trong tii chong tinh dién va

dugc bao bang tdm géi c6 bot khi

£

Hinh dang 6 dia cting va vit kém theo

Phan B — Chuyén dé 2.1 - Quy trinh tich hop hé thong cum roi rac
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o O dia quang: Kiém tra 8 CD-ROM d& chic chin né khong bi
hu hai. Ciing phéi kiém tra 2 chi tiét quan trong thudng kém theo 6: cap CD
audio va dia driver.

Hinh dang & dia quang va phu kién k&m theo (c4p audio, dia driver, vit, huéng din st dung)

e Cac card mé rong: sound, modem, network (tuy theo don
hang lap rdp): Kiém tra cic card md rong can than dé chic chan khong bi thi€u
hoac bi gay cdi gi. Ciing phai dam bao c¢6 tai liéu huéng dan va driver trén dia
hoac CD . Cam card vao mép ctia ching.

Hinh dang card sound, modem va phu kién kém theo (dia driver, huéng dan st dung, cap)

Nhém chuyén dé 2 - Phin A : M6 td vdt Iy thanh phdm va linh kién ldp rdap
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2) Thu gom va kiém tra linh kién phu:
Nhing linh kién phu sau day can cho dung PC méi:

« B0 tan nhiét / Quat:

Hinh dang bo tan nhiét (mat dudi va mat trén) c6 kém quat va phu kién kém theo (hgp chat tan nhiét, cip mau
den c6 cdm bién nhiét & mot diu, bang dinh chiu nhiét 2 mit dé dinh cidm bién nhiét vao ddy BXL)

Can ¢6 bo tan nhiét, thuong c6 kém theo quat, doi véi hau hét BXL
hién dai. Bo tan nhiét doi méi c6 dia dong dé ti€p xuc véi BXL khong can dung
hop chat dan nhiét d€ gan né v6i BXL. Mot s6 BXL c6 gian kém sin bo tan nhiét.

e Hop chat truyén nhiét: Hop chat mau tring dugc dung dé
dam bdo truyén nhiét tot gita BXL va bo tan nhiét. Khong cin ¢6 nd, néu da gan
kém san bo tan nhiét trén BXL.

e Cap IDE: Thong thuong c6 1 cap IDE kém theo BMC. Néu
dinh dung 2 kénh IDE (mot cho dia cing va mdt cho CD-ROM), thi can c6 cap
IDE tht hai.

e Cap 6 dia mém: Thong thudong kém theo BMC.

e Cap Audio CD: Thuong kém theo 6 CD-ROM va dugc ding
dé Audio CD duoc choi qua sound card.

e Cac chi tiét lap rap: La nhiing chi ti€t kim loai va nhua duoc
diing dé gian BMC vao v6 than mdy. Chiing c6 thé kém theo vo than mdy.

e Vit: Can c6 vit dé bét cac 6 luu trit vao trong vo. Doi khi chiing
kém theo 6 hoic vo. Can thir ching trudc khi 1p dat.

e Dau chia nguon: Mot s6 vo than mdy chi c¢6 cdac dau cdm
nguodn cho 4 thiét bi bén trong. Néu can nhiéu hon, thi cdn mua thém diu chia dé
hai thiét bi c6 thé chay trén mot dau cam.

3) Thu gom dung cu va thiét bi khac:
- Dung cu lap rap:
e Dung cu van vit c¢6 ddu det va ddu chit thap thao lap duoc.
e Dung cu van 6¢c 5 mm (3/16”). D6 1a kich ¢& 6c dung dé gin
BMC vao vo.
e Kep mo nhon. r
e Dung cu cit day. : qﬁq'
\ i/

e Vong deo tay khtr tinh dién.

Phan B — Chuyén dé 2.1 - Quy trinh tich hop hé thong cum roi rac
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Deén roi nho dé€ xem bén trong vo va nhin bén dudi cic vat.
Coén 91% hoac axéton dé tdy hop chat nhiét dinh trén BXL va
bo tan nhiét; vai sach dé lau.

- Cong cu test va thiét bi ngoai vi tro giap test:

Phin mém thir néng.

Phan mém thir dac biét theo yéu cau ctia khach hang.

Cac ngoai vi dang hoat dong tot (Chudt, Ban phim, Monitor).
Thiét bi sao chép 6 ciing v6i cdc 6 chli da cai dat sdn cac he
diéu hanh, phan mém tién ich va cidc phan mém test (c6 thé
dung thiét bi nhan ban 6 cing hoac mot PC).

4) Thu gom phan mém va driver:

bia khoi dong (boot disks).

Chipset Driver.

Video card Driver.

CD-ROM Diriver.

Driver ctia cac card mé rong: sound, modem, network,...

5) Chuan bi mat biang va moi truong lam viéc:

Ving 1am viéc can sin sang cho dung hé théng médi bang mot mat
bang phing, sach va di rong dé bay dat sin nhitng linh kién cin cho bat ddu
cong viéc lap rap. O vi tri 1dp rap BMC va RAM cdn c6 tdm trai khir tinh dién dé
dat chung lén.

Nhém chuyén dé 2 - Phan A : Mo td vdt Iy thanh phdm va linh kién ldp rdp
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II- QUY TRINH LAP SO PO BO TRI TRONG THAN MAY:

Quy trinh nay dua ra mot s6 suy xét quan trong trong viéc 1ap so d6 bo tri
bén trong than may.

Pay 12 mot buéec ma nhiéu ngudi hay queén khi 1p rdp PC, va két qua 12 s& mat nhiéu thoi gian dé dich
chuyén loanh quanh c4c bo phan sau khi lip dit. Té hon nita, bo trf kém s& phét sinh nhitng véan dé véi hé thong,
dac biét 1a doi hdi 1lam mat, diéu do chi boc 10 khi hé thong duogc sit dung mot thoi gian.

Mo ta quy trinh:

thay bén trong.

bang kim loai.

Mitc do khé: 2 (thap).

Yéu to rui ro: 1 (rat thap).

Yéu cau phan cing: Khong.

Yéu cau phan mém: Khong.

Theoi gian thuc hién: Khoang 10-15 phit.

Chuan bi / Pé phong:

— Vo than may nén dé m& & tru6c mat ngudi lap d€ dé nhin

— Cam chat linh kién va tranh dung cham vao nhiing cai lam

Cac buéc quy trinh:

1- Lap so do bé tri chung:

Tam nip trén

Lung khung may

O cim nguin

Cac cang nai 1'0
Bé ngudn

Cifa g3 quat ngudn
Panell/O

Cic thanh chin khe
ma rong

Cic Jo thong gid

Chan
(daichan sau)

Mt trudc Khung may

Hoc chifa 6 5.25"

Héc chifa 6 3.5"

Day LEDva loa

Quat g bd sung

Cac ddu nolngudn

Mit day khung may

Phan B — Chuyén dé 2.1 - Quy trinh tich hop hé thong cum roi rac
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e T6t hon ca 1a bo tri cac linh kién cdi nay cach xa céi kia vé phia
bén phai moi cdi. Bang cdch nay, luon luon tao ra khong gian trong gitta cac card
md rong, 6 dia cling, vv. Diéu d6 cai thién viéc 1am mat va giam nhiing vudng
viu 1an nhau.

e Nhitng c4i sinh nhiéu nhiét can b6 tri trén phan vo dé thong gi6
tot hon.

e Nhitng linh kién cin néi cap vGi nhau can bé tri sao cho cap
noi chiing phai dai hon dé trdnh nhiing bat ngo.

e (6 thé rit can than dat BMC tam thoi vao trong vo than mdy, &
vi tri gin v6i chd phai dua né vao, dé uée luong cdp. Nhung phai dam bao BMC
hoan toan cach véi mat kim loai cua vo !

e Tuong tu nhu vay, c6 thé ddy cac 6 dia trugt tam thoi vao trong
hop chita sao cho nhin thdy duoc cdc diu noi cim ching. Can can than!

2- Tru tinh vi tri cac 6 dia:
Tr tinh ché s& ddy 6 dia vao trong hé thong. C6 nhiing yéu t6 can tinh dén:

e Dinh dung bao nhiéu kénh IDE (xem phan cai dat cau nhay
(jumpers) cla dia ciing va CD-ROM dé c6 nhiéu thong tin hon). Sau d6 kiém tra
khoang céch gitta cdc dau cam IDE trén BMC v6i hop chita 6 dia. So véi chiéu
dai cta cap IDE. Néu ndi 2 6 dia vao cling mot cép, thi phai chic chan cdp cang
duoc t6i ca hai 6.

e Mot so thiét bi IDE nhay cam véi chiéu dai cdp dugc dung.
Ngén hon thi t6t hon, cling 1dm 1a bang. C6 thé dung cdp IDE c6 chiéu dai ting
thém, nhung khong nén. Gidi han ctia cap IDE tiéu chudn la 18 inch.

e Kiém tra khoang cach tir vi tri diu cam ctia 6 dia mém dén cac
chan & trén BMC, va so sdnh né6 véi chiéu dai ctia cap 6 dia mém. C6 thé ding
cdp c6 chiéu dai tang thém; dia mém Ia thiét bi t6c do thap nén thudng khong c6
van dé gi. 7

e Kiém tra chiéu dai ciia cap Audio CD. O CD-ROM khong thé
cdch Sound card xa qué chiéu dai ctia cdp nay.

e Coi chimg nhiéu giita cic 6 dia va BMC. Dac biét, bo diéu
chinh dién dp trén cac BMC hién dai c6 thé rat néng khi 1am viéc, va can phai
gift n6 xa 6 dia ciing. Noi chung, can dé cac 6 dia xa BMC.

e Tot nhat 12 dat ndm 6 dia cing (nhan hiéu lén trén), hon 12 dat
ding (trén canh bén cua chiing).

e Mot s6 vO ¢6 chd dé gd lap 6 dia ciing & phan trén cling cia vo.
Thong thuong chd dé khong phai 1a vi tri tot nhat cho dia cing vi hai 1y do: Thi
nhat, viéc thong gié & phan d6 cua vo thuong la x&u. Thit hai, phan d6 cta vo
thuong qua xa BMC, lam cédp cang qua.

e C6 thé ga lap 6 3.5” vao hop 5.25” bing cach dung mot bo g
ldp dic biét. Néu da gan hét hop chita , thi t6t nhét 12 dung hop 3.5” cho 6 dia
3.5”. Néu c6 nhiéu hop chita, c6 thé quyét dinh ddy 6 dia vao dau sao cho lam
mat tot hon.

Nhém chuyén dé 2 - Phan A : Mo td vdt Iy thanh phdm va linh kién ldp rdp
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e Dém s6 6 dia can dua vao hé thong. Sau d6 d€m s6 dau cim
nguon 14y tir bo ngudn. Néu s6 thit nhat 16n hon s6 thit hai, cdn dung dau chia dé
1 dau cam dung cho 2 thiét bi.

e Kiém tra kha ning ctia cidc ddu cdm ngudn tir bd ngudn noi t6i
cac 6 dia ¢ cac vi tri du kién cta ching.

3- Tru tinh vi tri cac card moé rong:
C6 mot vai suy xét can tinh dén khi trix tinh dung cac khe card mé rong:

e Tru tinh card video, sound, mang va card khic dua vao dau
trong hé thong va xem ching c6 xung dot hay khong véi thiét bi cia BMC hoac
cac thiét bi trong hé thong.

e Tot hon 1a khong bo tri cac cards & khe canh nhau. Dicu d6
cling lam cho lam mat t6t hon va dé nhin thdy card ma khong phai thdo no ra.

e Cic BMC AT thudng chi ¢c6 mot doi khe cam thich hop cho
card c6 chiéu dai ddy du. Khong can dé y dén diéu d6 trir phi can dén chiing.
Cam card ngan vao nhitng khe cim khong thé cam card dai duoc do vi tri cla
chiing d6i v6i khe cim BXL hodc bo diéu chinh dién 4p.

e Mot s6 khe cam c6 thé lién ké ngay canh cdc diu cam hoic ciu
nhay (jamper) trén mot s6 BMC. Dung cdc khe cam nay sé lam cho viéc tim cdc
dau noi kho khan hon.

e Néu BMC c6 khe cam PCI/ISA dung chung, thi khong nén
dung n6 khi thiét 1ap hé thong 1dn ddu néu khong that can thiét. D€ danh khe
cam c6 do linh hoat cao hon nay cho nhitng md& rong sau nay, khi khong biét
kiéu bus nao s& can dén.
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III- QUY TRINH PINH CAU HINH THIET BI IDE/ATA

Quy trinh nay mo ta viéc dinh ciu hinh nhu th€ nao do6i véi cac thiét bi
IDE/ATA/ATAPI trong hé thong. N6 bao trum h4u hét cic 6 dia cing va 6 CD-
ROM, ciing nhu cic thiét bi ATAPI khéc nhu 6 bang, 6 ZIP, vv... Quy trinh nay
c6 thé dung khi 1dp PC méi, khi thay déi cau hinh PC hién c6, hoic khi bo sung
thiét bi méi cho hé théng. Quy trinh nay khong dé cap dén cac thiét bi SCSI ma
ching duoc dinh cau hinh va st dung hoan toan khac.

Mo ta quy trinh:

e Miic do khé: 2-3 (thap dén trung binh). Trong nhi€u trudng
hop, viéc dinh cau hinh thuc t€ khong khé, nhung can khéo 1éo trong mot so
truong hop. Ciing ciAn mot s6 kinh nghiém dé biét cach t6t nhat dinh c4u hinh
cdc thiét bi khi ¢6 nhiéu hon 2 thiét bi.

e Yéu to rui ro: 1 (thap).

e Yéu cau phan citng: Kep mo nhon, hoic céac dung cu khic dé
gap nhitng vat nho.

e Yéu cau phan mém: Khong, nhung c6 thé can tai liéu huéng
dan dé€ dinh c4u hinh c4c thiét bi.

e Thoi gian thuc hién: 5 phiit, cong véi thoi gian phan tich can
c6 dé nhan biét thiét 1ap hé thong thé nao.

e Chuan bi / Pé phong:

- Can hiéu cdc thuat ngit sau: kénh IDE so cép, kénh IDE thi
cap, 6 chi (master), 6 1¢ thuoc (slave), dit cAu nhdy (jumpering).

- Quy trinh ndy 4p dung cho tat ca cac thiét bi co thé duoc cau
hinh nhu 6 chu hodc 6 1é thudc. Mot s6 thiét bi chi c6 thé ciu hinh duoc nhu 6
cht hodc 6 1é thuoc, hoac c6 thé ¢6 nhitng van dé trong cdu hinh nay hodc cau
hinh khéc.

- Néu dung cdc 6 chi, ¢6 thé gip phai van dé twong thich, néu
dua 6 dia cting va CD-ROM vao cung mot kénh IDE.

Cac buéc quy trinh

1) Xac dinh cau hinh:

Trudce tién can xac dinh ciu hinh mudn cé cua hé thong. Hé thong véi
1 6 dia ciing va 1 6 CD-ROM thudng dugc ciu hinh vé6i 6 dia cling nhu 13 6 chu
trén kénh so cap va CD-ROM nhu 1a 6 chu trén kénh thit cdp. Tuy nhién, mot s6
hé théng dit ca hai 6 trén cing mot kénh (nhung khong nén lam nhu vay). C6
mot s6 yéu t6 khac nhau phai tinh dén khi quyét dinh vé ciu hinh.

2) Xac dinh 6 dia nao doi hoi dat cau nhay:

Bat ky 6 dia méi chuédn bi 1dp déu can kiém tra kép dé chic chin cau
hinh ctia chiing phu hop véi b6 tri cdu hinh ctia hé thong.
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3) X4c dinh dat cau nhay thé nao cho moi 6 dia:
Xem xét mdi 6 dia can dit cau nhay dé xdc dinh hd tro cai dat thé ndo.
Can tinh dén nhitng yéu t6 sau:

e Noi t6t nhat dé tim thong tin dat cAu nhay 12 tai liéu hudng dan
cua 6 dia. Cdc nha san xuat chinh thifc cling con cung cap thong tin dit cdu nhay
cho tat ca céc thiét bi méi va truyén thong trén trang web cua minh.

e Mot s6 6 dia c6 cAu nhay chi 12 “master” (cht) hoic “slave” (1¢
thuoc), trong khi d6 nhitng 6 khac lai c6 cau hinh “master”, “slave”, va “single”
(“don™). Khi d6, “single” duoc dung khi 6 riéng mot minh trén kénh.

e C6 nhiing 6 dia IDE/ATA khong tiéu chuin vé dit ciu nhay.
Mbi 6 dia c6 thé c6 s6 cAu nhay khdc nhau, va c6 thé & nhiing vi tri khdc nhau.
Nhung phin 16n 6 dia cting gin day nhat da dua thong tin dat cAu nhay lén nhan
cua 0.

Z

Y ]

L .; .'r,'r,:.'_.'.r,J' T
WA J B

e Cic 6 CD-ROM kh4 giong nhau vé vi tri clia cdc ciu nhay cla
ching va da s6 lu6n nam & nhan.
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e C6 thé dé nguyén 6 CD-ROM di dit cau nhay 1a “slave” néu
moOt minh né trén kénh, nhung t6t hon 1a chuyén né sang “master”.
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4) Pat cau nhay cho moi ¢ dia:
Dung kep mo nhon hoac cong cu tuong tu, dat cac ciu
- | nhay thich hgp cho méi 6 dia.
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IV- QUY TRINH PINH CAU HINH BANG MACH CHINH

Quy trinh nay mo ta nhitng buéc dinh c&u hinh cho BMC can lap dat.
Quy trinh nay thuong dung khi dung hé thong PC méi hoac khi nang cap BMC.
Dinh cdu hinh BMC dugc lam theo truyén théng bang cdch ding cdu nhay
(jumper), d6 12 nhitng chi ti€t nho bing nhua hodc kim loai dugc dung dé thay
déi bo tri s d6 mach dién vé chiic ning cia BMC. Mot s6 BMC gan day duogc
goi 1a BMC khong cau nhay (jumperless), vi ching khong dung cau nhay ma
dung nhém cai ddt BIOS ddcbiét (special group of BIOS settings) dé thiét 1ap hau
hét cdc tay chon céu hinh thay cho cai dat bing ciu nhay trén bang dau day
(conventional board) (ching van con moét vai cau nhay, nén tén goi nay khong
that ding 1dm). C4dc bang nay lam quy trinh dic biét nay don gian di nhiéu
(nhung phai thém budc bd sung & giai doan sau trong qué trinh dung PC).

Quy trinh nay chi d¢ cap dén cau hinh, quy trinh cai dat vat 1y trinh
bay & phan sau.

Mo ta quy trinh:

e Miic d¢ khé: 3 (vira phai). Cic BMC c6 thé gay béi r6i va khé
khan khi tim tat ca cac cau nhay no co.

e Yéu to rui ro: 4 (cao). Thiét 1ap ciu nhay khong ding trén
BMC c6 thé gay ra hu hai phin ciing hodc mat dit liéu.

e Yéu cau phan citng: Kep mod nhon, hoic cong cu khic dé gap
nhiing vat nho (ciu nhay 1a rat nho).

e Yéu cau phan mém: Khong.

e Thoi gian thuc hién: 10-15 phiit, v6i di€u kién 1a da biét phai
dat cau nhay thé nao hoac c¢6 tai liéu huéng dan.

e Chuan bi / Pé phong:

- Quy trinh nay liét ké nhiing cai dat cau nhay thong dung
nhat, va né chua 1a mot danh sach hoan chinh. Lu6n luon phai thiét 1ap va/hoac
kiém tra méi cAu nhay BMC cé.

- Mot s6 BMC c6 tich hop 2 hoic nhi€u hon bo trang théi cai
dat cau nhay riéng, ma trong quy trinh nay dugc xép vao nhom “Processor type”,
dé thay d6i mot vai chic nang cing mot luc.

- Luon luon kiém tra moi céch cai dit cau nhay. Bat ky BMC
nao cling c6 mot s cdch thiét 1ap cAu nhay ma chiing gan nhu ching bao gio bi
thay déi so v6i mic dinh clia ching. Khong nén lo 1a viéc kiém tra, vi doi khi
nha san xuat khong thiét 1ap ding mac dinh. Thiét 14p cau nhay khong ding c6
thé gay ra nhitng van dé ky quic & giai doan sau diéu d6 rat khé phat hién
nguyén nhan thuc cua ching.

- Tuwong tu nhu viay, mot s6 nha cung cap dat trudc cau nhay
cho BMC phui hgp v6i BXL va cac phan ciing khac. D6 1a dich vu t6t, nhung van
can phai ki€ém tra kép cdc thiét 1ap do.
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- Céc cau nhdy phan 16n dugc ghi nhan véi tir “JP”, chang han
“JP20”, tuy vay ciing c6 nhitng nhan khdc. Cin dé phong cac BMC dung “JP” dé
chi cdu nhdy va “J” dé chi cac dau cam kiéu chan (chang han LED § dia cting,
loa, vv...), vi dé nham lan.

- Than trong khi dat cAdu nhay BXL dua trén t6c do bus ding
va bo nhan (multiplier), va khong dé bi lira boi toc do ghi sau chit “P” trén mot
s0 BXL.

- Mot s6 BXL méi bd nhan dién dich (interpret multiplier)
thiét 1ap khac véi cdi ma chiing dugc cong bo trong tai liéu huéng dan cua BMC.
Pac biét, do phan 16n cac BMC Pentium khong ¢6 bo nhan 3.5x, nén cac BXL
nhu K6-233 dién dich 1.5x nhu 3.5x, va c6 thé dugc dat cdu nhay theo cach 1.5x.

- Néu cdn, trude tién cin than 14y BMC tir bao goi clia nd va
kiém tra xem c6 bi hu hai khong.

- Dé phong nhiéu tinh dién (ESD). Thuong dat BMC trén bao
chong tinh dién & chd lam viéc vdi nd, va sau d6 dat 1én trén vat mém dé lam
dém cho chan kim loai thoi ra tir mat du6i cia BMC. Luon tiép dit than nguoi dé
tranh gay nhiéu, bang cach dung vong khir nhiéu c6 tiép dat deo & hai c6 tay,
hoac trudc khi cam vao linh kién dién tlr phai so hai tay vao khung kim loai cta
than mdy. Khong kéo BMC truc ti€p Ié trén mat 1am viéc hodc ¢ thé 1am hu hai
mit du6i cia BMC. Lu6n luon 1am viéc trén mat phang. Cim BMC & mép clia
no.

Cac buéc quy trinh:

1) RTFM: D¢ 1a chir viét tat ciia “Read The Fine Manual” (“Doc Tai
liéu huéng dan gdoc”). Néu co6 tai liéu huéng dan, can doc phan mo ta cac cau
nhay trén BMC. Ciing cdn xem hinh BMC trong tai liéu huéng dan dé biét vi tri
vat 1y ctia cac cau nhay. Néu khong c6, phai tim, héi nguoi cung cip hoac hoi
nha san xuit qua mang internet dé biét thong tin vé dat cAu nhay.

2) Thiét lap cau nhay dién ap caa BXL: Phan 16n cic BMC méi ¢6
hai dac ta dién ap, mot cho dién ap trong (nhan) ctia CPU, va moét cho dién ap
ngoai (I/O). Phai dam bao dat ding cac mic cho CPU; hon nifa tai liéu huéng
dan c6 thé cho biét can thi€t 1ap cdi gi cho BXL. Néu dung BXL cii khong ¢6
dién ap riéng duong (split-rail), thi can thiét 1ap ca hai giong nhau.

3) Thiét lap cau nhay toc do BXL: Toc do BXL duoc xdc dinh boi
hai bo ciu nhay so cép: toc do bus hé thong va bd nhan (t6c do0 CPU duoc nhan
1én bao nhiéu lan t6c do Bus). D€ phong cdc CPU mdéi dung bo nhan thap hon,
nén khé dién giai theo CPU. Khi d6 can xem tai liéu huéng dan.
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4) Thiét lap kich co Cache va cau nhay Type: Mot s6 BMC chap
nhan cache trong nhiing cau hinh khac nhau va do d6 c6 cac cau nhay tuy thudc
vao cache trén BMC 1a bao nhiéu va bi han hay 1a cim qua modul COAST. Mot
s6 BMC, dac biét 1a khi dung chipset Intel 430HX, thi phai dat cau nhay néu c6
cam chip RAM nhin hiéu thi c4p dé nang bo nhé dém vuot qua 64 MB.

5) Kiém tra cau nhay Flash BIOS: Néu hé théng c6 cdu nhay dé cho
phép c6 dac diém Flash BIOS, thi can kiém tra n6 dé dam bao rang né da bi mat
hiéu luc. C4i d6 c6 thé 1a mic dinh.

6) Kiém tra cau nhay x6a CMOS: Mot s6 hé thong c6 ciu nhdy gitip
cho x6a noi dung cua bo nhé CMOS, diéu nay thudng cian dén khi password hé
thong duoc thiét 1ap va sau dé bi quén mat. Phai ddm bao rdng cAu nhay nay
duoc dat vé vi tri normal hoac default, hoac khong thiét 1ap cach dat BIOS nao.
Dé x6a CMOS, giit ciu nhay ¢ vi tri clear trong it nhat 3 giay, sau d6 tra lai vi tri
normal.

CAu nhdy 6 vi tri normal CAu nhay 6 vi tri clear CMOS

7) Kiém tra cau nhay nguon pin: Mot s6 BMC ding ciu nhay dé xéc
dinh néu pin trén BMC 1a nguon cho bo nhé CMOS, hay la pin ngoai. Phai dam
bao rang né dugc dat vé vi tri default (pin trén BMC) trir phi diing pin ngoai.

8) Kiém tra cac cau nhay vo hiéu (disable): Mot s6 BMC c6 nhiing
cau nhay dic biét dé cho phép hoic vo hiéu cic bo phan cia BMC & miic phan
ciing (chang han, céc cong serial/parallel hoac bo diéu khién dia mém). Phai bao
dam rang cdc ciu nhay nay duogc dat ding.

9) Kiém tra kép cac cai dat: C6 thé coi 1a thira dé 1am tat ca cdc cai
dat va sau do kiém tra ching, nhung chi mat vai phit dé lam viéc ndy. Cac BMC
cé cau nhay dat khong ding sé gay ra nhi€u van dé cho hé thong va rat kho
chudn do4n duoc.
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V- QUY TRINH CHUAN BI VO THAN MAY CHO LAP RAP

Quy trinh ndy bao gém viéc chudn bi vo than may cho lap dat hé thong
mdéi. Quy trinh duoc dung khi 1ap rdp PC mdi, thuc hién nang cap toan bo hé
thong, hoic chuyén hé thong sang vo mdi.

Quy trinh nay thich hop nhiéu hon cho céc vo tower, ¢6 mat trude thao lap
dugc, va da 1dp sdn bo nguon.

Mo ta quy trinh:

o Miic do khé: 1 (rit thip).
e Yéu to rui ro: 2 (thap).
e Yéu cau phan cing: Van vit.
e Yéu cau phan mém: Khong.
e Thoi gian thuc hién: Khoang 5-10 phiuit.
e Chuan bi/ Pé phong:
- Cin dam bao khong cam dién vao vo ¢ moi lic.
- Dé phong cdc mép kim loai sac trong vo than may.
- Vo rat phong phd, nén ¢6 thé phai diéu chinh céc huéng dan nay.

Cac buéc qua trinh:

1) M6 vo: Théo nap day hodc tdm thanh bén. Thdo tAm mat trudc.

2) Kiém tra nhitng cai bén trong vo: Kiém tra nhung cdi bén trong
vO dé€ chic chéin c6 du nhitng bo phan cén thiét.

3)Kiém tra bo nguon: Cin chic chin c6 bo ngudén keém theo vo va
kiém tra kép dat dién 4p vao (110 V hoic 220V) dé dam bao dit ding.

4) Kiém tra chuyén mach nguén: Cin chic chan chuyén mach nguon
dugc gd 1ap an toan vao mat trudc clia vo va day dan duoc néi trd lai dén bo
nguon la con nguyén ven, khong bi dat, va khong bi 16ng.

5) Lap quat gié bé sung (tuy chon): Mot s6 vo c¢6 danh khong gian
cho quat 1am m4t bd sung. Néu can diung quat thd hai thi 1dp né. D6i vé6i he
thong AT, quat thi hai c6 thé théi vao bén trong vo.

6) Thao panel BMC: Hau hét cac vo tower méi hién nay c6 panel
thao lap duoc, trén d6 gd 1ap BMC. Thdo panel do ra. Thong thuong 1am viéc d6
bang cdch 4n cdi mGc hinh chit U trén mét ngoai cta panel xuéng. Trén mot s6
vO, panel dugc dinh vi bang vit.
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VI- QUY TRINH LAP PAT O PiA MEM

Quy trinh nay cho nhitng huéng dan dé lap dat vat ly 6 dia mém vao trong
vO than mdy. Thuc t€ d6 1a qua trinh khong c6 gi 1a khé va khong mat nhiéu thoi
gian. Quy trinh ndy 4p dung cho 6 dia 3.5” va chi dé cap dén lap dat vat ly.

Mo ta quy trinh:

o Miic do khé: 2 (thip).

e Yéu to ruiro: 1 (rat thap).

Yéu cau phan citng: Vin vit va vit.

Yéu cau phan mém: Khong.

Thoi gian thuc hién: Khoang 5-10 phuit.

Chuan bi / Pé phong:

- Cin chéac chan cdp dia mém kéo du tir BMC dén vi tri dinh

lap ching.

- Can chic chin cdp ngudn tir bo ngudn véi duoc dén 6 dia
mém. Cic 6 3.5” thudng ding dau cim mini nho hon, nén néu dung trong hé cii
thi can c6 bo déi dau.

- Can dam bao 6 khong bi ga 1ap 1on ngugc. D6i véi 6 3.57 niit
&n ra dia nam bén dudi khe dia.

- V0 than mdy can duoc md ra trude khi bat dau.

- Mot s6 vo ré tién dugc 1am tir thép 14 rdt mong va c6 thé doi
hoi phai Iya mot chut dé dua 6 dia vao ranh.

Cac buéc quy trinh:

1) Tim chan 1 trén 6: Xem xét k§ ludng 6 va xdc dinh cu6i clia ddu
cam 1a chan 1 & dau sau khi 1ap dat né. C6 mot s6 cach danh dau & bén trdi chan
1 dé chi thi né, nhu s6 “1” nho, ddu cham, miii tén, hinh vuéng quanh chan & d6
né noi v6i bang mach, hodc mot so chi thi khac. Can biét chan 1 s& ndi véi 6
nim & dau, diéu d6 c6 thé cin nhiéu hon & giai doan sau, nhung khi dé qud khé
dé xac dinh cu6i cua dau cdm giao dién 1a chan 1 ndm & dau sau khi da lap dat r6i.

2) Lap dat bo ga (néu can): Néu lap dat 6 3.5” vao hoc 5.25”, thi cin
dung bo ga hodc bo tiép hop (adapter). D€ dung bo ti€p hop, dat 6 3.5” vao giita
no, sau d6 dung 4 vit dé g4 1ap 6 vao trong bo ti€p hop. Mot s6 bo tiép hop ding
16 vit & ddy 6 va mot s6 dung 16 vit & thanh bén. Can chéic chan 6 gd 1dp ding
chiéu. Sau d6 thir 6 da ga lap bang cach ddy né vao trong hoc 6 dia. Can chic
chin no vira khit.
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3) Ga lap 6 vao vo: C6 it nhat 4 c4dch g4 lap 6 dia mém vao trong vo.
Xéc dinh vo phit hop véi cdi nao dudi day va lam theo nhitng chi dan thich hop:

e Ga lap truc tiép: Phuong phédp gé lap thong dung nhat va don
gian nhat 1a gé lap truc ti€p bang cdch ddy 6 dia trugt vao trong hoc va ga lap
truc ti€p 6 vao thanh hoc. Pay truot 6 vao trong hoc va ke bang mat 6 v6i mat
trudc cltia vo. Sau khi 6 dugc thang hang, thi ¢6 dinh né bang 4 vit. D&i véi
nhitng vo ¢6 mat truée thio 1ap duoc, thi phai thdo mat trude réi maéi day 6 vao
duoc.

e Cac duong truot (rails): Mot s6 vo dung hai duong truot
manh ga bén 6 dé ddy truot 6 vao hoc. Néu dung cic vo nhu vay, cin chon hai
duong truot thich hop, mot céi cho mot bén ctia 6. Ghép cdc dudng trugt vao mat
bén chia 6 bang 2 vit. Sau d6 ddy truot 6 vao hoc. Kiém tra mit truée clia ¢ that
thang hang. Mot s6 vo kiéu c¢é dudng truot 6 ¢6 méc ham kiéu nhip (spring-
loaded clips) & mit truéc dé giit vao vi tri khi 6 dugc cim vao theo moi dudng
(cdc 6 m6i nhat). Nhitng ki€u khac doi hoi phai bat vit 6 vao trong hoc, thi dung
cac 16 & mat trudc clia hoc 6 dia. Cch nao thi ciing phai dam bdo 6 khong bi
dich chuyén tu do khi lam viéc.

e Tam/hop ga lap: Mot s6 vo 1dp 6 3.5” ¢6 ding tdm ga lap
mong ghép vao ddy 6. Néu vo c6 céi do, thi phai thdo n6 khoi vo. Sau dé bat vit
6 vao tim gd lap, va cam lai tdm g4 1ap vao trong vo. Tuong ty nhu vay doi véi
hop g4 1ap. O phai thang hang khi cim lai.

4) Kiém tra kép viéc lap dat: Cin ddm bdo & da duogc lap ding
vao trong vo va khong giy vudng viu cho cic bd phan khac. Ciing can dam bao
né khong bi long trong vo.
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VII- QUY TRINH LAP PAT O PiA CUNG

Quy trinh nay cho nhitng huéng dan vé lap dit 6 dia ciing vao trong vo
than may. Viéc thuc hién lap dat ndy khong khd, mién 1a 1am ding chi dan dudi
day. Lap dat ding 6 dia ciing 1a diéu quan trong, vi 6 dia cing la mot trong
nhung thiét bi quan trong nhat trong PC. Quy trinh nay chi dé cap dén lap dat vat
ly 6 dia ciing.

Mo ta quy trinh:

e Miic do kho: 2 (thap).

e Yéu to rui ro: 2-4 (thap dén cao). Rui ro thuc su d6i vé6i 6 dia
cing 12 rat thap. Rui ro d6 1a doi véi dit liéu c6 thé dang c6 trong 6. Néu 6 réng
hoic truéc dé da sao luu, thi thuc t€ chang cé rii ro gi.

e Yéu cau phan cing: Van vit va vit.

e Yéu cau phan mém: Khong co.

e Thoi gian thuc hién: Khoang 5-10 phut. C6 thé lau hon mot
chiit néu ¢6 van dé hoac can c6 bo ti€p hop (adapter).

e Chuan bi/ Pé phong:

- Can phai biét cau hinh 6 dia mong muén va da dat sdn cdc

cau nhay.

- Can chic chén cap giao dién vé6i dugc t6i 6 & vi tri du kién
cua n6. Khong giong véi 6 dia mém, khong thé ki€m duoc cdp dai hon trong hau
hét cdc vo khi ding 6 IDE/ATA. Chiéu dai cdp bi han ché€ & 18” va trong mot s6
vO con bi bét di.

- Can chéc chin cdp nguén tir bo nguén véi duoc tdi 6.

- Can chic chan 6 khong bi dat dao 16n hodc dao nguoc. Nhan
cuia 6 nim bén trén, phan c6 bang mach ndm bén dudi. Cdc diu cim cua 6 quay
mit vao gita vo than may dé cdp giao dién c6 thé noi duoc véi ching.

- VO than mdy can duoc md ra trude khi bat dau.

- Mot s6 vo ré tién duoc lam tir thép 14 rat mong va cé thé doi
hoi phai lua mot chiit d€ dua 6 dia vao ranh.

- Céc 6 dia cting c6 bang mach 10 ra & ddy 6 (bang logic tich
hop véi 6). Can dac biét can than dé khong lam hu hai bang mach, va can dam
bao trong khi 1dp dat khong c6 cdi gi ti€p xiic v6i né. Kiém tra sau khi lap dat dé
chic chan khong ¢6 céi gi ¢ thé tinh cd ti€p xtic v6i bang mach.

Cac buéc quy trinh:

1) Tim chan 1 trén 0: Xem xét k§ ludng & va xdc dinh cudi clia ddu
cam giao dién 1a chan 1 & dau sau khi lap dat né. C6 mot s6 cach ddnh dau & bén
trai chan 1 dé chi thi né, nhu s6 “1” nho, dau chdm, mii tén, hinh vuong quanh
chan & d6 né ndi v6i bang mach, hodc mot so chi thi khac. Can biét chan 1 s€ noi
v6i 6 nam & dau, diéu do c6 thé can nhiéu hon & giai doan sau, nhung khi d6 qué
khé6 dé xdc dinh cudi cia ddu cam giao dién 1a chan 1 ndm & dau sau khi da 1ip
dat roi.
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2) Lap dat bo ga lap (néu can): Thudng cac vo hién dai ¢6 cdc hoc
3.5” danh riéng cho 6 dia cting. Tuy vay, néu lap dat vao trong vo cii hodc cdc
hoc 3.5” trong n6é da dung hét, thi c6 thé phai dung bo ga 1ap hoac bo ti€p hop.
Dé dung nd, can dit 6 vao gilta bo ti€p hop, sau d6 dung 4 vit dé g4 1dp 6 vao
trong bo tiép hgp. Mot s6 bo ti€p hop dung cédc 16 vit ¢ ddy 6 va mot s6 dung 16
vit & bén. Can dam bao lap 6 ding huéng. Sau d6 thir 6 da g4 lap bing cach day
nd trugt vao trong hoc 6 dia. Can dam bao né that khit.

3) Ga lap 6 vao trong vo: C6 3 céch thong dung dé ga lap 6 dia cting
vao trong vo than mdy. Xac dinh vo phu hop véi cai nao dudi day va lam theo
nhiing chi dan thich hgp:

e Ga lap truc tiép: Phuong phédp gé lap thong dung nhat va don
gidn nhat 13 g4 lap truc ti€p bang cich ddy 6 dia truot vao trong hdc va g4 lap
truc ti€p 6 vao thanh hoc. Day truot 6 vao trong hoc va ke diing cac 16 bén thanh
6 v6i cdc khe trén hoc. Co thé c6 nhiéu khe trong hoc ma 6 sé dugc ddy vao. Sau
khi & that thang hang, thi c6 dinh né bing 4 vit.

e Cac duong truot (rails): Mot s6 vo dung hai duong truot
manh ga bén 6 dé day truot 6 vao hoc, nhu doi v6i 6 dia mém. Mot s6 vo kiéu ¢
dudng trugt 6 ¢6 méc ham kiéu nhip (spring-loaded clips) & mit trude dé giit vao
vi tri khi 6 dugc cdm vao theo moi dudng (cdc 6 mdi nhat). Nhitng kiéu khac doi
hoi phai bét vit 6 vao trong hoc, thi ding cdc 16 ¢ mit trudc ctia hoc 6 dia. Cich
ndo thi cling phai dam bao 6 khong bi dich chuyén tu do khi 1am viéc.

5)Kiém tra kép viéc lap dat: Can didm bdo 6 da duoc lap khit vao
trong vo va khong giy vuéng viu cho cac bo phan khac. Dac biét, phai dam bao
bang logic & ddy 6 khong bi dung cham véi bat ctt cdi gi. Cling cAn dam bao né
khong bi long trong vo.
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VIII- QUY TRINH LAP PAT O PIA QUANG

Quy trinh ndy mo ta viéc lap dit cdc loai 6 dia quang nhu CD/DVD-
ROM/RW vao vo than mdy nhu thé€ nao. Quy trinh nay chi dé cap dén lap dat vat
ly 6 CD-ROM, dé6i véi céc 6 khac, quy trinh ciing tuong tu.

Mo ta quy trinh:

e Miic do khé: 2 (thdp).

e Yéu to ruiro: 1 (rat thap).

Yéu cau phan citng: Vin vit va vit.

Yéu cau phan mém: Khong.

Thoi gian thuc hién: Khoang 5-10 phiit. C6 thé 1au hon néu ¢

van d¢ phat sinh.
e Chuan bi / Pé phong:

- Can phai biét c4u hinh 6 CD-ROM mong muén va da dat sin
cac cau nhay.

- Can chic chin cdp giao dién véi t6i 6 & vi tri du kién 1ap nd.
Khong giong véi 6 dia mém, khong thé ki€m duoc cdp dai hon trong hau hét cac
vO khi dung 6 CD-ROM ATAPI. Chiéu dai cdp bi han ché & 18” va trong mot s6
vO con bi bét di.

- Can chéc chén cdp ngudn tir bo nguén véi duge t6i 6.

- Néu dung Sound card, cin chic chin céap audio chay giita 6
CD-ROM va sound card vdi t6i 6 & vi tri du kién 14p né.

- Can chic chin khong g4 1dp 1on nguoc 6. Niit ra dia (eject)
ctia 6 ndm bén dudi bén phai cua khay 6.

- Nhiéu 6 CD-ROM khong thé ga lap trén thanh bén, vi CD sé
khong nam lai trén khay néu né bi dung ditng. Mot s6 6 dung nhitng tAim dém
(caddies) c6 thé ga lap trén thanh bén cta no.

- V6 than may can dugc md ra truGe khi bat dau.

- Mot s6 vo ré tién duoc lam tir thép 14 rat mong va c6 thé doi
hoi phai Iva mot chut dé dua 6 dia vao ranh.

Cac buéc qua trinh:

1) Tim chan 1 trén 6: Xem xét k§ ludng 6 va xdc dinh cudi ctia bo noi
giao dién 12 chan 1 & dau sau khi 1dp dat né. Trong khi diéu d6 1a khé d6i véi 6
dia ciing, thi hdu hét 6 CD-ROM c6 nhin han hoi trén 6 tu né cho biét “cuéi ctia
né6 12 bén trén”. Can biét chan 1 s& ndi voi 6 nam & dau, diéu dé cé thé can nhiéu
hon & giai doan sau. Khi d6 qua khé dé xdc dinh cudi clia bo noi giao dién 1a
chan 1 nam & dau sau khi lap dat.
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2) G4 lap 6 vao trong vo: C6 3 cich thong dung dé gd 1ap 6 CD-ROM
vao trong vo than mdy. Xac dinh vo phu hop véi cai nao dudi day va lam theo
nhiing chi dan thich hop:

e Ga lap truc tiép: Phuong phédp gé lap thong dung nhat va don
gian nhat 12 g4 1ap truc ti€p bang cich ddy 6 dia truot vao trong hoc va ga lip
truc tié€p 6 vao thanh hdc. Py truot  vao trong hoc va ke thang hang mat 6 (can
day tam thoi mat trude ctha vo vao dé 1am viéc nay). Sau khi 6 that thing hang,
thi c6 dinh n6 bang 4 vit.

e Cac duong truot (rails): Mot s6 vo dung hai duong truot
manh g4 bén 6 dé ddy truot 6 vao hoc, nhu doi v6i 6 dia mém. Mot s6 vo kiéu ¢
duodng trugt 6 c6 moéc ham kiéu nhip (spring-loaded clips) & mit trudc dé gitt vao
vi tri khi 6 dugc cidm vao theo moi dudng (cdc 6 mdi nhat). Nhitng kiéu khac doi
hoi phai bat vit 6 vao trong hoc, thi dung céc 16 ¢ mit trude cia hoc 6 dia. Cch
ndo thi ciing phai dam bao 6 khong bi dich chuyén tu do khi 1am viéc.

3)Kiém tra kép viéc lap dat: Can didm bdo 6 da duoc lap khit vao
trong vo va khong gay vudng viu cho cac bd phan khac. Ciing can dam bao n6
khong bi long trong vo.
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IX- QUY TRINH LAP PAT BO XU LY

Quy trinh nay mo ta 1ap dat BXL nhu thé€ nao trén BMC. D6 1a qué
trinh hoan toan khong phtc tap, tuy vay tit nhién can rat than trong khi thuc hién
do tinh dé& gy cua linh kién. Quy trinh nay cho cdc budc va cic du kién lap dat
tat ca cac kiéu BXL dung dé cam (socket) ZIP. Quy trinh nay chi dé cap dén lip
dat vat Iy BXL, va khong bao gom tét ca cac bude can thiét cho nang cap BXL.

Mo ta quy trinh:

e Miic do kho: 2-4 (thap dén cao).

e Yéu to rui ro: 2-3 (thap dén vira phai). Mac du tinh dé gay cta
BXL, nhung ciing rat hi€ém khi bi hong néu cén than khi lip dat né. Néu cim
khong ding BXL vao 6 cam, tit nhién s& gay hu hai cho no.
Yéu cau phan cing: Khong.
Yéu cau phan mém: Khong.
Thoi gian thuc hién: Du6i 5 phit.
Chuan bi / Pé phong:
- Quy trinh nay 4p dung khi d€ cim con dé trong va khong
bao gém nhitng huéng dan dé thao BXL da dugc cam trudc do.

- Quy trinh nay 4p dung khi BXL chua 1ap bo tan nhiét trén

né. Tuy vay, cidc hudng din ciing s& khong khdc nhiéu néu bo tan nhiét da lap
san trén no.

- Can dam bao BMC duogc dat trén bé mat phang, sach, chic
chan va khong cé tich dién.

- Khong c6 lap dat BXL, néu chua chic chian hudéng BXL
diing vao dé€ cam.

- Dé phong gay nhiéu cho BXL. Luon ti€p dat than ngudi dé
tranh gay nhiéu, bang cdch dung vong khir nhiéu c6 ti€p dat deo & hai cé tay,
hoac trudc khi cam vao linh kién dién tlr phai so hai tay vao khung kim loai cta
than may. Cam BXL & mép ctia n6.

Cac buéc qua trinh:

1) Kiém tra chan va gin cam bién nhiét:

Kiém tra chan BXL dé chic chin khong bi cong, gay.
Khi dung quat c6 di€u chinh tu dong téc do theo nhiét
do BXL, cin gin cam bién vao ddy BXL bang bang
dinh hai mat, day dan clia cam bién rdt manh nén dé
dang lot vao khe gitta cic chan BXL.
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2) Mo dé€ cam ZIP:

Ap dung cho cic bang mach c6 d&€ cidm ZIP dé m& né
ra. Lam diéu do bang cach niu don bdy xuong dé€ cam,
va sau d6 nang né 1én va kéo né ngugc lai cho dén khi
né ding thang, vuong géc v6i BMC. Trén mot s6 dé
cam ZIP, dau tién kéo don bady mot chiit ra khoi d€ cam
sau d6 nang né lén. Lam nhu vay vi phan trén cta dé€
cam di chuyén va do d6 mé& d€ cam. Trén mot s6 BMC
cii don bay c6 thé bi giit lai va c¢6 thé nha né ra bang
cach an nhe don bay dé md tat ca cac dudng.

3) Huéng BXL vao dé cam:

BXL va d€ cam la hai hinh vuong, nén can dam béo
huéng BXL sao cho né that thang hang vé6i dé cam. Ca
hai chi ti€t phan cing déu c¢6 diu phan biét & mot goc
dé chi thi chan 1 & d6. Trén BXL, tim ki€m mot cdi sau
day: mot ddu chdm & mot gbc trén bé mat chip; mot vét
khéc hinh chit V 6 mot géc; mot mau chéo mau vang tir
miéng dap trén mat dudi cia chip;

hodac mét miéng dém hinh vuéng mau vang nam & mot trong cic chan & géc noi
v6i mat duéi cha chip. Cdc ddnh dau dién hinh trén d€ cdm 1a miu hinh hoi khéc
nhau cua 16 cdm & mot géc, nhu “1”, hodc vét khac hinh chit V trén d€ cam. Mot
s6 BXL méi duoc chot bang cach dung cdc chan dac biét dé ching khong thé bi

cam sai.

4) Cam BXL vao d€ cam:

Kiém tra kép huéng ciia BXL, va sau dé dit né vao dé
cam. D& cam ZIP chi yéu cdu BXL duoc tha ding vao
dé€ cam va khong can ding stic & day. Néu khong duoc,
thi ¢6 thé 1a d€ cdm chua md hét cdc dudng. Nhe nhang
1ap BXL vao vi tri trong d€ cam.
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5)Kiém tra chip da vao hét: Kiém tra cin than BXL dé dam bao né
da vao hét trong d€ cam. C6 thé c6 mot khe rit nho giita mat ddy BXL va mat
trén d€ cam, duéi 1/16” (duéi 1 mm).

6) Pong dé ZIP lai:

s | Diing cho bang mach ¢6 d€ cam ZIP dé déng dé cam.
An nhe nhang don bdy xuéng. C6 thé gip luc can khi
lam viéc nay, do6 la chuyén thuong, nhung néu nd bi
nghiéng di thi hoic 1a d€ cim bi khuyét tat hoic BXL bi
cam sai.
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X- QUY TRINH LAP PAT BO TAN NHIET

Quy trinh nady mo ta lap dat bo tan nhiét lén trén BXL ¢6 d€ cam thich
hop. Céc BXL hién dai doi hoi phai c6 1am mat dic biét dé dam bdo cho chiing
hoat dong t6t, va bo tan nhiét phai dam bao lap dit ding dé thuc hién duoc
nhiém vu cua nd. Mot s6 BXL dugc tich hop cung vé6i bo tan nhiét va quat va
néu lap dat mot cdi nao do, thi can tuan theo quy trinh nay. Viéc cai dat & day
bao trim 1én ca bo tan nhiét thu dong va chu dong (nhiing bo bao gom ca quat).

Mo ta quy trinh:

Cac buéc quy trinh:

e Miic do kho: 2 (thdp)
e Yéu to rui ro: 1 (rat thap). Quy trinh nay 4p dung cho BXL da
c6 sdn trén 6 cam, nguoc lai thi rii ro do hu hai CPU tang 1én 16 rét.

Yeéu cau phan ciing: To hop bo tan nhiét.

Yéu cau phan mém: Khong.

Thoi gian thuc hién: Du6i 5 phuit.

Chuan bi / Pé phong:

- Quy trinh nay dp dung cho BXL da lap dat san trén BMC.
- Kiém tra kép nhan hiéu trén BXL, trudc khi 1dp bo tan nhiét.

1) Gan quat vao bo tan nhiét:

Mot s6 bo tan nhiét tich cuc thuc t€ chua gan sdn quat
vao bo tan nhiét. Néu vay, cin gan quat lén cdc vay cla
bo tan nhiét. Diéu d6 thuong duoc lam bang cach bat
vit quat vao trong bd tan nhiét nho 4 cdi vit dugc cung
cap cung véi né.

2) Phét hop chat gan bo tan nhiét:

Bom hop chat gan bo tan nhiét ra va phét mot 16p mdng
léen bé mat ctia BXL. Trén BXL ma né phang toan bo,
thi hau nhu phét ra hét dén tan cac mép. Trén BXL c6
noi 1én miéng kim loai & gifta, thi phai phét hop chat
hau nhu dén mép ctia miéng kim loai do; cin c6 ging
phét trai ra kin bé mat cua chip, ddng ving nho 1én.
Khong phét qua nhiéu hgp chat — nhiéu hon thi khong
tot hon, va nhiéu qud sé lam ray ban khi gian bo tan
nhiét.
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3) Gan bo tan nhiét: Dit bo tan nhiét 1én trén bé mat BXL. Sau d6 an
chat bo tan nhiét vao BXL. Mot s6 bo tan nhiét don gian neo vao cac mép cua
BXL va ding ki€u “ngdi trén d6” (sit there). Hau hét nhitng cdi mdi thi dung céc
moc kim loai dé kep vao 6 cam BXL. Dé lam dugc nhu vay, neo mot cdi méc
kim loai Ién trén céi vAu bing nhua & mot bén ctia 6 cim, sau d6 quang cdi moc
qua BXL va t6i céi vau ¢ bén kia clia 6 cdm. Can dung mot luc dé uén cong céi
moc kim loai sao cho né trim khit 6 cim; Cai d6 tao ra luc ép bo tan nhiét lén
BXL dé dam bdo tiép xuc tot. Nhung khong dugc ép qua manh.

Dé phong: Stc hit hinh thanh bsi hgp chét c6 thé 1am cho bo tan nhiét
dinh chat vao BXL. Trong nhiing budc tié€p theo, ¢ thé phai nhic bo tan nhiét ra
khoi BXL ngay lap titc ma khong dugc trugt né. Chi 1am diéu do khi ¢ thé 1am
ma khong dung stic, néu khong c6 thé 1am hu hai BXL.
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4) Kiém tra va diéu chinh hop chat tan nhiét: Cin than thdo bo tan
nhiét ra, bang cich né6i 16ng né va nhac thang né lén khoéi BXL (khong trugt né
ra, nhung nén nhé dén canh bdo néu & ngay trén). Sau dé xem xét cin than 16p
hop chat tan nhiét trén BXL. C6 thé thay mot s6 viing nay 16p hop chét van con
phang phiu tir khi phét né bing ngén tay, va nhitng ving khac da bi 16 chd
(giong nhu tran trat vita). Nhitng ving 16 chd ¢6 & chd bo tan nhiét ti€p xidc véi
hop chat tan nhiét; nhiing ving phing c6 & chd né khong tiép xdc. O nhiing ving
khong tiép xitc tot, cAn phét thém mot 16p mong hop chat. Sau d6 géin lai bo tan
nhiét. Lap lai budc nay néu can cho dén khi tiép xiic t6t trén toan bo bé mit ctia chip.

5) Don dep vé sinh (néu can): Kiém tra xung quanh chu vi cia BXL
c6 hogp chat thira thoi ra tur giita bo tan nhiét va BXL, va lau sach n6 di. Can lam
ngay, vi khi BXL lam néng hop chat 1én thi né tré thanh l6ng hon va s€ lam
thanh khoi ban 16n.
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XI- QUY TRINH LAP PAT MODUL BO NHO.

Quy trinh nay cho nhitng huéng dan vé lap dat vat 1y modul bo nhé, bao
gdém huéng dan lip dit bo nhé déng g6i ca kiéu SIMM 1an kiéu DIMM. Viéc lip
dat cic modul nhé c6 thé doi hdi khéo 1éo mot chiit, vi cdc khe cim SIMM vira
mong manh vira doi khi kho sir dung.

Mo ta quy trinh:

e Miic do khoé: 2-3 (thap dén vira phai). Mot s6 khe cam SIMM
c6 thé rat kho dung va doi hoi phai kién nhin dé 1ap ding. Nhiing loai khic dé
dung hon. Céc khe cim DIMM rat dé xur 1.

e Yéu to rui ro: 2-3 (thap dén vira phai). Khe cam SIMM c6 thé
bi hu hai do ¢6 dua khong diing modul vao khe cam. Diéu d6 ciing ¢6 thé lam hu
hai BMC.

Yéu cau phan citng: Vin vit dau det, manh, nho.

Yéu cau phan mém: Khong.

Thoi gian thuc hién: Du6i 5 phat.

Chuan bi / Pé phong:

- Quy trinh nay 4p dung cho cac khe cam con trong va khong
bao gébm cédc huéng din dé thao bat ky modul nao hién c6 san.

- Can dam bao BMC nam trén bé mat phang, sach, chic chan,
va khong tinh dién.

- Can chéc chin dung ding kiéu modul bo nhé hé thong cn.

- Da6i v6i cac hé thong Pentium va cac hé thong gan day, cac
DIMM 72 chan phai ding mot doi giong hét nhau dé 1am thanh mot dai (bank);
cac DIMM 128 chan c6 thé dung riéng biét.

- Quy trinh nay 4p dung cho céc khe cam SIMM tiéu chuin
cong nghiép da 1ap trén BMC, sao cho khi lap ding, cic SIMM sé& vuong géc véi
BMC. C6 mot s6 BMC c6 khe cam kiéu khac va cac huéng dan dudi day c6 thé
ngau nhién thich hop véi ching.

- Dé phong giy nhiéu cho modul nhé. Luon tiép dat than
ngudi dé tranh gay nhiéu, bing cach diung vong khir nhiéu ¢6 tié€p dat deo & hai
c6 tay, hodc truc khi cAm vao linh kién dién tir phai so hai tay vao khung kim
loai ctia than may. Cam modul nhé & mép ctia né.

Cac buéc quy trinh:

1) Pinh dang khe cam: Xac dinh cic khe cam nao duoc dung cho céc
modul bo nhé can lap. Thong thudng, tot nhat 1a ding tai liéu huéng dan kém
theo BMC; hau hét BMC c6 ghi nhan vat 1y cdc modul bang danh s6. D6i v6i hé
thong mdi, thuong 1a dung dai bo nhé thit nhéat, ma né thudng 1a khe cam cé s6
thdp nhat. Néu can lap dat nhiéu hon 1 modul, cAn dam bao lap dat ching theo
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ding thit tu. Diéu d6 1am duoc bang cdch tim hudng cua cac khe cam trén BMC.
Néu lap dat ching theo thit tu sai, thi phai md khoa khe cam, thio SIMM ra va
lap lai. Can luu y mot s6 khe cam SIMM va DIMM dugc dénh s6 bat dau tur 0,
thi dai th nhat 1a “SIMMO” va “SIMMI1”. Néu dung “SIMM1” va “SIMM?2”, thi
s& vO tinh 1ap nira dai bo nhé vao moi dai cua 2 dai thit nhat trén BMC, va hé
thong khi d6 s€ khong lam viéc.

2) Pinh huéng modul: Pat thang hang modul sit bén khe cam. Cic
modul ¢6 cua khéa dé ngan ngira cim sai. Cua khoa trén modul rat rd, nhung can
nhin k§ vao khe cim dé tim xem vét khic hinh chit V & dau, va modul c6 thé
dugc phép dua vao khe cam hay khong. Ciing khong can ban tAm nhiéu vé viéc
ndy, vi néu dua modul vao sai né s€ bi nghiéng di (khong thé 1am viéc dugc).

3) Cam modul vao:
Cam modul vao khe cam. Cic huéng dan dudi day tiy
thuoc kiéu modul:

e SIMM: Cam modul nghiéng chimg 60° so v6i BMC va sau dé
cam vao khe cam. CAn dam bao modul dit dugc tat ca cdc dudng ti€p xiic vao
trong day ctia khe cam, néu khong can dao ngugc lai hudng.

e DIMM: An dit khoit nhung nhe nhang modul thing xudng
khe cam. Chua dua dugc tat cac dudng ti€p xic vao tan ddy & budc nay, nhung
can chic chan 1a n6 dugc 4n vao cho dén hét ma khong can diing qua sc.

4)Khoa tai vi modul: Modul van con 16ng 1€o trong khe cidm & thoi

diém nay; n6 chua dugc 1ap dit xong ching nao chua khéa tai vi no:
e SIMM: Lat nghiéng modul tir géc 45° dén 60° khi dua vao t6i
go6c 90° (vuong géc véi BMC). C6 thé phai dung stic mot chit, nhung néu modul
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khong lat diing 1én duoc, thi chic chan 1a bi caim ngugc hoadc cac dudong dan chua
vao dén ddy khe cdm. Khong bdt ép modul. Kéo n6 ra va cam lai néu cin. Sau
khi 1at modul vé vi tri, ¢6 thé nhin thdy (va ¢ thé nghe thdy) nhiing c4i kep kim
loai hoac nhua dong tich moét cai vao vi tri quanh bang mach cta modul, & bén
ndy hay bén kia. Doi khi cdc kep d6 khong déng tach mot cdi va c6 thé phai bay
ching dé ching gap vao sau SIMM.

e DIMM: C6 mot don bay bing nhua & diu nay hodc ddu kia
cua khe cdm. Ty vao don bdy va lat né lén. Sau khi da 1am nhu vay, DIMM bi
kéo xudng vao trong khe cim. Lat ca hai don bdy lén va modul dugc l4p dit xong.

5)Kiém tra kép viéc lap dat: Modul cian duoc giit an toan va chic
chin trong khe cim clia chiing. N6 ¢ thé bi liac Iu mot chit, néu thir lay né,
nhung n6 can khong bi 16ng ra. D6i véi SIMM, ¢6 cac kep & mot bén nao d6 cta
modul giit cho né nim trong khe cim. Cic dudng ti€p xtic cAn nim han trong
khe cam. Néu lap dit hai modul giong nhau, thi cin ki€ém tra chiéu cao cua
chiing so v6i BMC, ching phai cao déu nhau.

6) Lap lai (néu can): Lap lai cdc bude tir 2 dén 5 néu can d6i voi moi
modul.
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XII- QUY TRINH LAP PAT BANG MACH CHINH

Quy trinh nay mo ta lap dat BMC vao trong vO than mdy nhu thé nao. Lap
dat vat 1y BMC chéc chan 1a phan doi hoi khéo 1éo nhat khi dung PC mdi hoac
khi nang cap BMC. Diéu d6 khong c6 nghia 1a l1ap dat thuc t€ 1a khd, nhung cén
hiéu n6 1a qué trinh doi hoi nhiéu kinh nghiém hon so véi cac lap dat khac hoac
nhiém vu dinh c&u hinh. Quy trinh nay chi dé cap dén lap dat vat ly BMC, trudc
dé6 trong da s6 truong hgp BMC phai duge dinh cau hinh.

Cac huéng dan trong quy trinh nay chu yéu danh cho lap dat cac BMC
kich ¢& ATX, AT da tich hop cdc ddu cdm ban phim, chuot, va cic céng serial,
parallel,... & mép BMC, véi vo than may kich ¢cd ATX, AT c6 san céc 16 tuong
ing v6i cac dau cam do6 trén panel I/O & mit sau cua vo.

Mo ta quy trinh:

e Miic do kho: 4 (cao). Can khéo 1éo va kién nhan dé 1ip dat
ding BMC.

e Yéu to rui ro: 3-4 (vira phai dén cao). Kha dé l1ap dat khong
ding BMC, n6 ¢6 thé 1a két qua cua thao tdc sai hodc ciia hu hong phan cing.

e Yéu cau phan cing:

- Van vit dau Phillips (dau chit thap).

- Chi tiét g4 1ap BMC: cdc tru chong (standoffs) biang dong
thau va/hoidc bang nhua, va vong dém. Ching dugc dong trong 1 cdi bao nhd
cung véi vo than may.

- Kéo cat day (snips), dao hodc kéo nho (scissors).

- Dé nghi ¢6: Van 6c luc lang 3/16”. N6 can phu hop véi kich
¢ dugc ding bdi cac miéng dém kim loai nam gitta BMC va vo than mdy. Néu
khong, can c6 mot doi kep mo nhon (needle-nose pliers) hodc tuong tu.

e Yéu cau phan mém: Khong.

e Thoi gian thuc hién: 10-20 phit, néu khong phai sua
chira gi BMC.

e Chuan bi / Pé phong:

- BMC va vo than mdy thay déi rat nhanh, nén nhitng huéng
dan nay can duoc van dung linh hoat.

- Can rat than trong khi thao tdc vat Iy BMC dé tranh va dap
manh vao né hoac bat ky linh kién nao trén né, hoac va dap né vao bat cu cai gi.
Cam BMC & cac mép cua no.

- Neéu v6 than mdy c6 panel BMC thdo lap duoc (vO tower mdéi
nhét ¢c6 nhu vay), thi can thao nd ra trudc khi bat dau quy trinh nay, né sé lam
cho cong viéc dé dang hon. Cic huéng dan dudi day nham vao ca hai loai lap dat
truc ti€p trong vo va lap dat trén panel thdo lap duoc.
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- Can luu y khi lap dat xong, néu BMC khong dugc d& chac
chén & it nhat 6 vi tri quanh BMC, trong d6 it nhat 1 diém & giita, thi can phai lap
dat lai. Néu BMC khong duoc d6 chic chan, thi hu hai sau nay 1a khong tranh khoi.

-Khi két thic 1p dat, can kiém tra cdc vit duéi BMC hoic cac
chi ti€t khac cé bi 16ng khong; can xac dinh khong bo quén chiing bén trong vo
than mdy.

Cac budéc quy trinh:

1) Sap dat vo hoac panel ga lap:

Vo ¢6 panel gd 1ap BMC thdo 1dp dugc Vo phai 1ap truc ti€p BMC vao trong vo

Dit vo (hodc panel ga 1ap BMC thédo lap dugc) sao cho cdc khe cdm card m&
rong va dau cam ban phim va cac ddu cdm khéc (sau nay goi 1a “mép sau” BMC)
gan nguoi 1ap nhat.

2) Tim cac 16 ga lap cia BMC: Xem k§ BMC va dinh vi céc 16 gé lap

né. Thuong tim thay nhiing cai sau:

e Mot hang ba hoic bon 16 doc theo mép sau BMC, ¢ d6 c¢6 céc
khe cam card md rong.

e Hang tht hai hai hodc ba 16 nim & gitta BMC. Ching c6 thé
khong thang hang.

e Hang thit ba thudong 13 2 16, nhung c6 thé 1a 3, nim doc theo
mép trudc cuia BMC.
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3) Tim cac 16 cia vo than may hoac panel ga lap:
Xem ky vO than mdy va xac dinh ki€u 16 duoc dung.
No6i chung thay nhitng cai sau:

e Cic 16 ren: C6 nhitng 16 vit nh6 danh dé bat vit
cdc tru chong bing kim loai. Tat ca cdc vo déu c6 mot
cap d6, mot s6 khac c6 nhiéu hon.

e Céc 16 xau: Chung la nhitng 16 rong, hinh thuon,
mot ddu hep hon diu kia, dai ching 1” hoidc hon dé
truot dugc cdc tru chong bang nhua.

3) Pat huéng BMC va ke cac 10 ga lap cia BMC va cua vo:
Cam BMC va gitt n6 bén trén cach vé (hoac panel thdo
1ap duoc) vai inch. Xé dich BMC dén gan cho s& lap dat
né sao cho cac dau cam tich hop & mép sau BMC thing
hang véi cac 16 danh cho ching & trén vo. Sau d6 lam
nhiing viéc sau:

e Xdc dinh nhitng 16 nao cia BMC thang hang véi nhiing 16 ren
trén vo hoac panel gé 1ap. Phai c6 it nhat 2 16, néu khong khong dam bao an toan
cho BMC.

e Xic dinh nhing 16 nao clia BMC thiang hang véi 16 xau nao d6
trén vo hoac panel g4 lap. Chiing can thang hang véi dau hep clia 16 xau.

e Xic dinh nhitng 16 nao cia BMC khong thing hang vdi 16 nao
trén v hodc panel gd lap. Diéu d6 hoan toan binh thudng va khong ¢6 gi phai
ban tam vé viéc c6 qud nhiéu 16 khong thing hang. Pa s6 cic 16 doc theo mép
truéc BMC khong thang hang véi cdc 16 doc theo mép trudc clia vo, vi kich ¢&
ctua BMC bién thién so véi tiéu chuidn danh dinh. Nhung cic 16 doc theo mép sau
va & giita luon luon phai thang hang.

e Xdc dinh nhitng 16 va khe ndo trén panel I/O thang hang véi
cac ddu cam tich hop & mép sau BMC, va cay miéng che di.

Nhém chuyén dé 2 - Phin A : M6 td vdt Iy thanh phdm va linh kién ldp rdap
Trang 52



KC-06-03 CN Quy trinh ldp rdp Mdy tinh thuong hiéu Viét Nam

5) Lap dat tru chong:

Ghép nhiing chi tiét gd lap tuan theo nhung hudng dan riéng cho mdi kiéu 16
khac nhau cua vo da néu trén:

e D6i v6i nhitng 16 ctia BMC thang hang vé6i nhitng 16 vit trén vo,
thi bat vit tru chong bang kim loai 1én vo (hoac panel ga 1ap). Dung vin 6c¢ 3/16”
néu co.

e DGi v6i cdc 16 ctia BMC thang hang véi cdc 16 xau, thi cim tru
chong c6 khe truot bang nhua (plastic slider standoff) vao BMC. Thoc diu nhon
vao 16 thich hop tir bén dudi 1én, cho dén khi thoc qua 1én dén trén BMC.

e Dai v6i cac 16 cuia BMC khong c6 céc 16 tuong tng trén vo, thi
cling cam tru chéng c6 khe trugt nhu vira néu trén. Dung kéo hoac dao cat diit
dia nhua nho & dau doi dién v6i dau nhon cua tru chong. Sau d6 thoc dau nhon
vao trong 16 tir dudi 1én nhu doi véi cdc 16 xau. Tru chong bi cat dia & dau sé
dung dé dd BMC ¢ vi tri khong tim thay 16 tuong ting.

6) Trugt BMC vao vi tri: Tuan theo nhitng chi dan thich hgp tuy theo
kiéu 16 duoc dung:

e Néu c6 nhitng 16 xau trén vo, thi dit BMC sao cho nhiing dia
nhua tron & mot dau cac tru chong bang nhua dugc dua vao phan rong cua cac 16
xau. Sau d6 trugt BMC sao cho tru chong di chuyén vé phia phan hep cua 16. Khi
lam xong viéc nay, cic 16 g4 lap khac cia BMC cin thang hang véi cdc tru
chong kim loai twong tng. Kiém tra kép ding 12 thang hang. Can than trong khi
trugt BMC dé phan dudi cia BMC khong bi co x4t v6i bat ky céi gi, ké ca cac
tru chong kim loai trong vo.

e Néu khong c6 cédc 16 xau, thi can phai dat BMC xu6ng truc tié€p
vao trong vo. Kiém tra kép xem tat ca cdc 16 thang hang véi cdc tru chéng kim
loai & bén dudi ching.

7) Xac dinh néu c6 doi hoi vong dém: Xem k§y cdc dau vit dugc ding
dé c¢6 dinh BMC vao cdc tru chong kim loai dudi céc 16 ga 1ap bing vit. Néu mii
vit du rong dé sau khi siét chat vit mii vit ¢ thé cham dén bang mach, thi can
phdi ding vong dém bing nhua hodc gidy bén dudi mii vit dé dé phong chap
mach trén BMC.
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8) Bat vit BMC vao vi tri:

Dung Vong dém (néu can), bat vit BMC vao tru chong kim loai bén dudi nd. Dau
tién cam tat ca cdc vit vao va van chat ching bang tay, sau dé6 dung van vit siét
chat chung lai (khong qua chat).

9) Pat panel thio lap duoc vao cho cii:

Néu vo dung panel gi lap BMC, thi dat n6 lai ché cii
trong vO va dung cdc vit d€ c6 dinh né. Can than trong
dé dam bao mat duéi cta panel 1a & vi trf thich hop an
khép véi vo; trong da s6 vo c¢6 duong dan hoac dai kim
loai dé panel phai thing hang khi dat lai né.

Ciing can than trong khong dé€ hu hai BMC & buéc nay do va dap né (hoic bat ky
linh kién nao di cam trén né nhu CPU hodc modul bd nhé) vao bat ky cai gi ¢6
trong vo.

10) Thir (test) viéc lap dat BMC: BMC lip dat khong ding c6 thé 1a
nguyén nhan gay hong PC; nhitng hanh vi bat thuong va khong luong truée duge
ma két qua 1a rat khé chudn dodn. Can kiém tra nhitng cdi sau day sau khi 1dp dat
BMC:

e Do phang: Kiém tra BMC dé ddm bao né 1a phiang bén trong
vO. Moi bo phan cia BMC déu c6 khoang cédch véi vo.

e Tiép xtic: Can dam bao khong c6 bo phan nao cia BMC tiép
xtic v6i bat ky cdi gi. Ciing can nhin bén duéi BMC néu cé thé.

e Do chat: Kiém tra dé dam bao BMC khong bi 10ng.

e Thang hang: Kiém tra kép dé dam bao BMC ¢ vi tri ding. Cac
khe cim card m& rong can thang hang vé6i ciac khe md rong trén vo. Pau cim
ban phim, chuot va cdc diu cam I/O ciing can thang hang véi cac 16 va khe trén
panel I/O & mat sau cua vo.

e Do bén citng: BMC phai dugc do thoa ddng dé dam bao chiu
dung dugc nhing thir thich nang né nhat ma bat ky BMC nao ciing phai trai qua:
chiu 4p luc cha viéc cdm vao va rit ra cic card md rong, ma khong bi cong di.
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XIII- QUY TRINH LAP PAT VIDEO CARD

Quy trinh nay mo ta lap dit card video 1én BMC nhu thé nao. D6 1a
quy trinh rat dé dang, nhat 1a vé6i nhiing card video mdéi. Quy trinh nay chi dé cap
dén lap dat vat 1y card video hién dang thong dung la card video PCI, ISA va
AGP.

Mo ta quy trinh:
Miic do kho: 1-2 (rat thap dén thap).
Yéu to rui ro: 2 (thap).
Yéu cau phan citng: vin vit va vit.
Yéu cau phan mém: Khong.
Thoi gian thuc hién: 5-10 phiit.
Chuan bi / Pé phong:
- Can c6 hiéu biét vé AGP, PCI va ISA, hoic hinh dung dugc
kiéu card c6 duoc.
- Néu card duoc cam nhu 1a mot bo phan cia hé thong mdi
dung, thi can bo tri san noi du kién card 1am viéc (xem Quy trinh b6 tri trong hé
thong).

- Can mo vo than mdy trude khi bat dau.

- Khong dung stic qua manh dé cam card video vao khe cam né.

- Néu BMC bi cong qué khi thir cdm card vao, thi nghia 1a nd
khong dugc chong dd ding (can xem lai Quy trinh vé 1ap dat BMC).

Cac buéc quy trinh:

1) Xac dinh khe mé rong: Tim va m& khe mé rong danh cho card
video. V6i nhing card video dodi méi, khe cam 1a khe AGP. Tuy vay, ciing c6 thé
cam vao khe PCI nhu cdc card video doi ci.

2) Thao thanh chin kim loai: Diung van vit, nha vit giit thanh chan
kim loai trén vo tlly theo khe m& rong dugc dung, dé cé thé cam 14y card video
va chinh cho né thiang hang véi khe. C4ch nay ciing gitp cho nhin thiy khe cim
nao cua BMC dang dung v6i khe m& rong nao cua vo than may (tir khi card PCI
doi 1ap v6i ISA, diéu nay khong luon luon 12 hién nhién nita). Mot s6 v ¢6 cac
thanh chin nhé duoc ra don gian (simple punch-outs) thay cho cdc thanh chén
van vit; dé€ thdo thanh chan chi cin kéo n6 ra va / hoac lic di lic lai n6 cho dén
khi roi ra.
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3) Cam card:

Cong VGA
15 chan

Cong VGA
9 chan

Sap cho thiang hang ddu noi cua card video v6i khe. Sau d6 cim card
video vao khe cdm AGP. C6 thé phai lac card dé cho né vao. Khong coé bt ép
card vao khe hodc dn né vao ché lam BMC cong di ré rét. Néu can, thi phai mot
tay d6 BMC, mot tay 4n card.

4) Pinh vi card: Bat vit card video vao vi tri.

5)Kiém tra kép viéc lap dat: Can ddm béo card nim an toan trong khe
cam no6. Card c6 thé hoi bi dich chuyén bén nay sang bén kia khi lac né, nhung
khong dugc bi 16ng. Can chac chin card khong gay vudng viu cho bat bat ky cai
gi trong vo. Can chac chan card duge cam hét vao khe md rong.
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XIV- QUY TRINH LAP PAT CARD MG RONG

Quy trinh con ndy mo ta tom tat viéc 1ap dat va dinh cau hinh cia ngoai vi
thit cap. Nguyén cong nay dugc 1am trude khi két thic qud trinh 1ap rdp dé bét
phat sinh van dé khé khac phuc duge trong hé thong.

Mo ta quy trinh:

e Miic do khoé: 2 (thap).

e Yéu to ruiro: 2 (thap).

¢ Yéu cau phan cing:

- Van vit.
- Cap CD audio, néu lap dat sound card.
- C6 thé can thém phan ciing khéc tuy theo can lap céi gi.

e Yéu cau phan mém: C6 thé cin dia driver hodc chuong trinh
khai dong cho mot s6 ngoai vi.

e Thoi gian thuc hién: Tuy thudc hoan toan vao thiét bi nao can
dinh cau hinh va kinh nghiém cua ngudi thuc hién. Khoang 10-15 phit néu thuc
hién toan bo quy trinh.

e Chuan bi / Pé phong:

- Can chéc chan cdc thiét bi dugc cdu hinh ding dé tranh xung
dot nguon. Dic biét, can dé phong cic modem dugc mic dinh ding COM2, vi
ching s& xung dot véi cong COM2 dugc ci sin, trir phi trude d6 da bi disabled
trong BIOS hé thong.

- Téat ca cdc bude cua quy trinh nay 1a ty chon, bao gém lap
dat sound card, modem va card mang.

- He thong co sd da duoc 1ap rdp va & trong tinh trang lam viéc tot.

Cac budc quy trinh:
1) Tat hé thong: Néu hé thong dang bat, thi phai tat nd va rut dién.

2) Lap sound card: Tuan theo cdc buGc phu nay dé 1ap sound card,
néu muon dua né vao hé thong:

e Néu sound card 1a kiéu thong thudong dung cdu nhay dé dat ciu
hinh va nguén, thi can dinh cau hinh cic cau nhay tiy theo ciac huéng dan trong
tai liéu hudéng din. Néu sound card 1a ki€u Plug and Play (hdu hét sound card
m&i la nhu vay), thi khong phai dinh c4u hinh cau nhay trén nd.

e Chon mot khe cim md rong con tréng ¢ kiéu thich hop véi
kiéu bus hé théng ma sound card dung. C6 ging dé sound card xa cac thiét bi
khdc néu c6 thé.

e Nha vit va thdo thanh kim loai bit khe & lung vo than may doi
dién vé6i khe cdm card md rong do.

e Than trong cam card vao khe cim md rong. C6 thé phai lic qua
lac lai cho né vao.
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e (6 dinh card bang céch vit né vao vi tri.

e Noi cdp CD audio giita sound card va 6 CD-ROM. Do mot s6
nha sdn xudt c6 cac tiéu chuin khic nhau cho cic 6 ctia minh, nén nhiéu sound
card bay gid c6 nhiéu hon 1 16 cdm cho céap CD audio, va ching ¢ thé khong
phai khac nhau tat ca vé mat vat 1y, nén c6 thé bi 14n 1on.

3) Lap modem: Tuan theo céc budc phu nay dé 1ip modem, néu mudn

dua né vao hé thong:

e Néu modem la ki€u thong thudng dung cdu nhay dé dit cong
COM va s6 hiéu IRQ, thi can dinh cdu hinh cdc ciu nhay theo cic huéng dan
trong tai liéu huéng din modem. Néu modem Ia kiéu Plug and Play (phan 16n
modem mdi 1a nhu vay) thi khong can dinh cau hinh ciu nhay trén né.

e Chon khe cdm md rong PCI con trong, tot nhat 1a cach cang xa
cac linh kién khac cang tot.

e Nha vit va thdo thanh kim loai bit khe & lung vo than may doi
dién vé6i khe cam card md rong do.

e Than trong cam card vao khe cim md rong. C6 thé phai lac qua
l4c lai cho né vao.

e (6 dinh card bang cach vit n6 vao vi tri.
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4) Lap card mang: Tuan theo céc budc phu sau dé€ 1dp card mang, néu
muodn dua né vao hé thong:

e Néu card mang la kiéu thong thudng ding ciu nhay dé dat s6
hiéu IRQ va dia chi I/O, thi can dinh cau hinh ciu nhay theo huéng dan trong tai
liéu huéng dan. Néu card 12 kiéu Plug and Play (hau hét sound card mdi 1a nhu
vay), hoac ding chuong trinh tién ich dinh c4u hinh bang phan mém, thi khong
phai dinh c4u hinh ciu nhay trén né.

e Chon mot khe cim md rong con tréng ¢ kiéu thich hop véi
kiéu bus hé thong ma card mang dung. C6 ging dé card mang xa cdc thiét bi
khéc néu c6 thé.

e Nha vit va thdo thanh kim loai bit khe & lung vo than may doi
dién véi khe cim card md rong do.

e Than trong cam card vao khe cim md rong. C6 thé phai lic qua
lac lai cho né vao. Néu card mang c6 dau noi cdp dong truc (10base2) trén nd,
thi can can than khi 1p card vi dau n6i cap dong truc doi khi bi méc ket trong
khe trén lung vo.

e (o6 dinh card bang céch vit né vao vi tri.

5) Kiém tra kép viéc lap dat: Lam bao trim lén c4dc muc phai lap dat
dé dam bao ring card dugc dua vao ding va khong c6 bat ky van dé nao véi
ching.
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XV- QUY TRINH NOI O PIA MEM VGI BANG MACH CHINH

Quy trinh nay cho nhitng huéng din dé€ n6i ngudn va giao dién t6i 6 dia
mém. Quy trinh nay dé cap dén viéc néi 6 don trong cau hinh 1 6 hoac 2 6.

Mo ta quy trinh:
o Miic do khé: 2 (thap).
e Yéu to ruiro: 2 (thap).
e Yéu cau phan citng: Khong.
Yéu cau phan mém: Khong.
Thoi gian thuc hién: 5 phiit hodc it hon.
Chuan bi / Pé phong:
- Chuén bi cdp noi.
- Dung cédc 6 tiéu chudn cong nghiép va cap tiéu chuin cong
nghiép (cap c6 “van” 7 soi & giita).

- Cic 6 dia mém 3.5” dung phich cdm mini 1a ki€u phich
thudong diing trong bo ngudn hién dai. Néu diing bo nguédn kiéu cii thi cdn ¢6 bo
chuyén d6i dé cam vira vao dau cam ctia 0.

- O dia mém phai dugc 14p dit trong vo than mdy trude khi bit du.

Cac buéc quy trinh:

1) Cam cap nguon: Cim mot trong cdc ddu néi cia bo ngudn vao 6
dia. C4c dau noi ¢6 vat géc, nén chi c6 mot chiéu cam vao.

For P4 motherboards only

-

ATX connector.
Plugs into motherboard
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2) Cam cap giao dién:

Cam cdp giao dién vao 6 dia. Viéc nay phu thudc vao 6 dia duogc
ding 1a 6 thit nhat hay thit hai trong hé thong: 7

e Cip 6 dia mém tieu chudn c6 chd van & giita né. O néi sau chd
van 12 6 A, trudc chd vin 1a 6 B. D6i vé6i 6 tieu chuin, khong cin thay doi ciu
nhdy (jamper). Phai dinh vi tri 6 ding trén cdp, néu khong thi quy tac sau A 1a B
cua céc 6 da duoc viét trong BIOS hé thong sé bi ddo nguoc.

e Daiu ndi don ndm & cudi cdp dung dé noi vao BMC hodc bo
diéu khién dia mém.

e Luon luon phai ddm bao ding dudong chan 1 ctia méi dau cam
6 dia mém v6i chan 1 cia BMC, bang céch cam cdp sao cho day do & mép cép
det n6i v6i chan 1 ctia mbi 6. Trén mot s6 6 dia né duoc thé hién qua hinh vé
trén d6 cudi cua phan ddu 12 chan 1, do vay can xem k¥ 6 dia trudc khi 1dp dat
vat ly no.

e Nhiéu 6 3.5” hién nay khong c6 cua khéa dé chong néi nguoc
cap 6 dia mém. Do vay c6 thé n6i nguoc cdp, va sau do tit nhién 6 khong lam
viéc. Trong nhiéu truong hop di€u d6 khong gy ra hu hai. Néu khi khoi dong
PC den LED bdo hiéu hoat dong cuia 6 dia mém sang lén va giit nguyén sang, thi
d6 1a bao hiéu khong lam viéc. Phai dao lai dau noi.

3)Kiém tra kép cac dau noi: Kiém tra cic dau noi dé chic chian
ching la ding. Phai dam bao khong bi bat ngo bat ra do bi long.
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XVI- QUY TRINH NOI O PIA CUNG VOI BANG MACH CHINH

Quy trinh nay cho nhitng huéng din dé néi nguén va giao dién t6i 6 dia
cing. Quy trinh nay khong dé cap dén lap dat vat ly 6 dia, chi lién quan véi viéc
noi can thiét.

Mo ta quy trinh:

e Miic do kho: 2 (thap).

e Yéu to rui ro: 2-4 (thap dén cao). Rui ro thuc su d6i vé6i 6 dia
12 kh4 thap. Rui ro doi vé6i dit lieu c6 thé dang c6 trong dia. Néu 6 dia réng hoic
trudc d6 da duoc sao luu, thi thuc t€ khong c6 rui ro gi.

e Yéu cau phan citng: Khong.

e Yéu cau phan mém: Khong.

e Thoi gian thuc hién: 5 phit hoac it hon.

e Chuan bi / Pé phong:

Quy trinh nay 4p dung cho cdc 6 dia IDE/ATA. Trong khi d6

cau hinh co hoc céc 6 dia cing SCSI 12 tuong tu, nhung noi giao dién 1am sau do6
thi ¢6 khéc.

- Tat nhién, 6 dia cing phai dugc lap dat vat ly trong hé thong
trude khi bat dau.

Cac buéc quy trinh:

1) Cam cap nguodn: Cim mot trong cdc ddu néi cia bo ngudn vao 6
dia. Nhe nhang cim mot trong cdc diu noi 4 day tiéu chuén vao 6 dia. Cic dau
noi ¢6 vat géc, nén chi ¢c6 mot chiéu cam vao.

For P4 motherboards only

ATX connector.
Plugs into motherboard
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2) Cam cap giao dién:

Cam cép giao dién IDE vao 6 dia. Phai bao dam ding dudng chan 1
ctia ddu n6i véi chan 1 cia BMC, bang cach cam cédp sao cho day do & mép cép
det néi v6i chan 1 ctia mbéi 6. Trén mot s6 6 dia nd duoc thé hién qua hinh vé
trén d6 cu6i cua phan ddu 12 chan 1, do vay can xem k¥ 6 dia trudc khi 1dp dat
vat 1y né. Cac dau noi IDE va cdp khong c6 cua khoa, nén rat dé cam nguoc néu
khong cin than. Chon mot trong nhitng cai sau tly theo kénh dinh néi da c6 sin
6 dia hay khong:

e Thiét bi thit nhat trén kénh: Pon gian 12 cdm mot dau cép vao 6
dia, va dau kia vao bo diéu khién 6 dia hoac BMC.

e Thiét bi thit hai trén kénh: Xem xét cdp hién noi 6 thit nhat trén
kénh; no s& c6 dau noi thi ba chua dung. Néu cdp c6 dau ndi thit ba, thi cim né
vao 6 dia dang 1ap dit. Nhung mot s6 cap chi c¢6 2 dau noi trén nd, khi d6é phai
c6 cap méi vdi 3 dau n6i. Néu can chuyén mach dé cap duoc néi v6i mot trong
hai ¢ dia, thi c6 thé lip thém ma khong c6 vin dé gi véi cai dit tiéu chudn doi
Vi 6 dia.

Red line always The middile (normally grey
goes next to pini connector plugs into Slave

Master

Blue plugs into the motherboard
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2) Kiém tra kép cac dau noi: Kiém tra cic diu noi chi dé ddm bao
rang ching 1a ddng céi can. Phai dam bao khong c¢6 cdi nao bi 16ng.
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XVII- QUY TRINH NOI O PIA QUANG VOI BANG MACH CHINH

Quy trinh nay cho nhitng huéng din dé néi ngudn va giao dién t6i 6 CD-
ROM. Quy trinh nay khong dé cap dén lap dat vat 1y 6, ma chi dén viéc ndi cin
thiét.

Mo ta quy trinh:

e Miic do kho: 2 (thap).

e Yéu to ruiro: 1 (rat thap).

e Yéu cau phan cing: Khong.

e Yéu cau phan mém: Khong.

e Thoi gian thuc hién: 5 phut hodc it hon.

e Chuan bi/ Pé phong:

- Quy trinh nay 4p dung cho cdc 6 dia CD-ROM IDE/ATA.

Trong khi lap céu hinh co hoc cic 6 dia SCSI 1a twong tu, thi viéc noi giao dién
co6 khéc.

- C6 thé noi CD-ROM t6i cong IDE hoidc bo diéu khién IDE.
Néu noi thiét bi t6i sound card, tit nhién can dam bao sound card da cai dat san
trude khi xurly ¢ day.

- O CD-ROM phai duoc 1ap dat vat 1y trong hé théng trude khi
bat dau.

Cac buéc quy trinh:

1) Cam cap nguon:

For P4 motherboards only

ATXK connector.
Plugs into motherboard

Ciam mot trong cdc dau n6i clia bo ngudn vao 6 dia. Nhe nhang cam diu
n6i vao 6 dia. Cac diu n6i c6 vat goc, nén chi c6 mot chiéu cam vao.
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2) Cam cap giao dién:

Cam cdp giao dién IDE vao 6 dia. Phai biao ddm ding dudng chan 1
cta diu ndi vdi chan 1 cia BMC, bang cdch cam cép sao cho day do & mép cép
det n6i v6i chan 1 cia méi 6. Trén mot s6 6 dia n6é dugc thé hién qua hinh vé
trén d6 cu6i clia phin ddu 1a chan 1, tuy vay nhiéu 6 CD-ROM c6 chan 1 va 40
dugc ddnh dau & mot chd nao d6 trén 6 dia, dé thdy hon dau
danh trén 6 dia ciing. Cac dau noi IDE va cdp khong c6 cua khoa, nén rit dé cim
nguoc néu khong cdn than. Chon mot trong nhiing céi sau tuy theo kénh dinh n6i
da c6 sdn 6 dia hay khong:

e Thiét bi thit nhat trén kénh: Pon gidn 1a cdm mot diu cdp vao 6
dia, va diu kia vao bo diéu khién 6 dia hoic BMC.

e Thiét bi thit hai trén kénh: Xem xét cdp hién n6i 6 thi nhat trén
kénh; no s& c6 dau ndi thi ba chua dung. Néu cdp c6 dau néi thit ba, thi cim né
vao 6 dia dang 1ap dat. Nhung mot s6 cap chi ¢6 2 dau noi trén nd, khi d6é phai
c6 cap méi voi 3 dau n6i. Néu can chuyén mach dé cap duoc néi v6i mot trong
hai 6 dia, thi c6 thé lip thém ma khong c6 vin dé gi véi cai dit tiéu chudn doi
Vi 6 dia.

The middle (normally grey
connector plugs into Slave

Red line always
goes next to pin1

Master

Blue plugs into the motherboard
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3) Cam cap Audio CD: Néu hé thong c6 sound card trong do, thi cam
cap Audio CD 3 day ban hep giita 6 CD-ROM va sound card. Néu hé théng chua
c6 sound card, thi viéc cam cdp thuc hién sau ndy. Do mot s6 nha san xuat ¢6
nhiing tiéu chuin kh4c nhau d6i vé6i 6 dia ctia ho, nén nhiéu sound card hién nay
c6 nhiéu 16 cam (jack) cho cép audio CD, va chiing c6 thé khong hoan toan khac
nhau vé vat 1y, nén c6 thé bi 1an vé6i nhitng cdi khac. Thudng céc ddu noi trén
sound card dugc dan nhan vé6i tén nhan hiéu chung cia CD-ROM. Néu CD-
ROM khong c6 nhan hiéu, thi phai cin ct vao tai liéu ctia né. Néu khong thé tim
duoc thong tin trén tai liéu, thi can ti€p xdc véi ho trg ky thuat cua nha san xuat,
hoac don gian 1a thir tng dau ndi cho dén khi né lam viéc dugc.

4) Kiém tra kép cac dau noi: Kiém tra ciac dau noi chi dé ddm bao
rang ching 1a ddng cdi can. Phai dam bao khong ¢6 cdi nao bi 1ong.
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XVIII- QUY TRINH NOI BANG MACH CHINH VOI VO THAN MAY

Quy trinh nay mo ta lam thé ndo d€ néi dién va tin hiéu bén trong giita
BMC va vo than mdy. N6 bao gom ca cap nguén cho BMC, va néi LED va
chuyén mach trén vo than may. D6 14 mot phin quan trong cta lap réap hé thong
mdi hodc lap dat BMC mdéi. Quy trinh nay khong dé cap dén lap dat vat ly BMC,
chi dé€n lam nhitng két ndi can thiét.

Mo ta quy trinh:

e Miic do kho: 3 (vira phai). Mot s6 két noi doi hoi phai lam
khéo 1éo trong mdt sO truong hop.

e Yéu t6 rui ro: 3 (vira phai). BMC kiéu AT ¢6 thé bi tiéu huy
néu cam day nguoén nguoc chiéu.

e Yéu cau phan cing: Dén flash rat c6 ich cho budc nay, né ¢6
thé gitdp nhin thay dau trir (-) in trén BMC sau khi né dugc lap dat vao trong vo
than may.

e Yéu cau phan mém: Khong.
¢ Thoi gian thuc hién: 10 dén 15 phuit.
e Chuan bi / Pé phong:

- Can doc mo ta vé cdp va dau noi dén tir bo nguon, va / hoac
mo ta két noi véi BMC.

- Pé phong nhitng 16i ki€u “thdi mot chan ra ngoai” (“off by
one”) khi cim cap vao dau cam. Dac biét, mot s6 BMC ¢6 t6 hop mot vai dau
cam vao trong mot block 16n. Nhitng diu cim riéng biét thi nhu nhau, BMC
gop chi vé mat vat 1y cdc chan lai v6i nhau vao trong mot matran 16n. Can
xem tai liéu huéng dan ctia BMC.

- LED c6 2 day va la don huéng, nén ching s€ khong lam viéc
néu cam nguoc chiéu. Can no6i diu duong cua vo véi chan duong cuia BMC,
va ciing nhu vay do6i véi dau am. Pang tiéc 1a dau ndi cua vo thuong khong
danh dau am va duong. Nhung rit may 1a cam nguoc ching thudng khong
gay ra hu hai gi; chi ¢6 LED la khong 1am viéc.

Cac budc quy trinh:

1) N6i nguon vao BMC:

Tim cdc ddu ndi ngudn dic biét tir bo ngudn va cam ching vao dau
cam thich hop trén BMC. Kiéu diu ndi nguén tiy thuoc vao kiéu dang bo nguén
duoc dung:

e Kiéu dang AT: Chiing c6 thé 1a mot doi cdp 6 day kéo tir bo
ngudn dén. Ching dugc cdm vao ddu cdm ngudn 12-chan trén BMC. Dau ndi ¢6
12 chan theo day dai. Diéu quan trong 1a: bon ddy mau den di cing nhau & giita
va cdc day mau di bén canh chung.
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e Kiéu dang ATX: Ching c6 thé 1a cdp don véi 20 day trong céu
hinh 2 14n 10 hinh chit nhat. Dau n6i nay ¢6 cua khda nén khong thé cim nguogc
chicu.

Plug into hard drives, \—r\,

¢D_’{DM_-:E-'II: J_____..-— - .|‘ ) )I-,
10 AR

ATX connector.
Plugs into motherboard

Pau néi kiéu ¢é dién clia bo nguén ATX

2) No6i nguon vao quat CPU:

Cam dau noi kéo tir quat CPU vao mot trong cac cap
nguodn 4 day tir bd nguon. Phan 16n cac quat nay thuc t€
c6 két noi kép qua vao/ra (dual in/out “pass-through”),
n6 cho phép n6i quat va van dé danh mot dau nai roi dé
cam vao thiét bi khiac. Mot s6 quat CPU dung 6 cam
mini 2 hoic 3 16 14y ngudn tir BMC thay cho truc tiép tir
bo nguén. Néu BMC c6 dau cam thich hop, thi ¢6 thé
dung no; nguoc lai can c6 ddu chuyén déi hodc dung
quat khac.
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3) Két noi Bang mach chinh véi vo than may:

e Két noi chuyén mach nguén ciia vo than may: Trén hé thong
ATX, chuyén mach nguén trén vo dugc cam vao BMC chit khong cdm vao bo
nguén. Tim dau néi 2 chan thich hop va cdm cac day kéo tir chuyén mach dén
ching. Phii dam bao khong nhdm 14n véi chuyén mach reset.

e Két noi chuyén mach Reset: Tim cic day kéo tir chuyén mach
reset va cam ching vao diu ndi ¢ chan thich hgp trén BMC. Chuyén mach
nay khong c6 cuc tinh nén khong ¢6 van dé gi khi néi n6 véi BMC.

e Két noi chuyén mach Power LED va/hoac Keylock: Phin
16n BMC c6 dau cim 5 chan dung dé néi cho ca Power LED 14n chuyén mach
Keylock. Céac chan cam thuong b6 tri nhu sau:

Power LED Output (positive)
No Connection (NC)
Power LED Ground (negative)

Keylock Signal (positive)

Nl fWENf—

Keylock Ground (negative)

Ly do ma hai chic ning bé ngoai c6 vé khong lién quan nay lai gan véi
nhau trong diau don 5 chan trén BMC la céc vo cii ¢6 4 tin hiéu n6i vao dau noi
don 5 chan nén diéu d6 1a phi hop. C6 thé tim thdy mot cdi trong vo, hodc tim
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thay 2 dau ndi tdch riéng, mot cho Power LED, mot cho chuyén mach Keylock.
Phai dam bdo néi chiing ding, va tham khdo tai liéu hudéng dan ctia BMC dé biét
chi tiét vé bo tri cac ddu noi. Mot s6 vo tat nhién khong cé chuyén mach
Keylock, nén cho phép cac chan d6 khong noi trong tinh hudng

nay.

e Két noi LED chi thi hoat dong cta 6 dia cirng: Tim céc chan
cam thich hop trén BMC va n6i cac day kéo tir LED chi thi hoat dong cua 6 dia
cting v6i ching. O day ciing vay, c6 mot s6 bién thién xung quanh BMC. Mot s6
c6 hai chan cho LED dé két noi don gian (mién 1a ding duwong va am). Tuy thé
mot s6 c6 4 chan. Trong trudng hop d6, chi ¢6 2 chan ¢ thé lam viéc, va phai
dam bao 14y ding doi nay. Tuy vay, trén BMC khdc, c6 thé dung hoic 1a chan 1
va 2, hodc 3 va 4. C6 thé tham khdo tai liéu huéng dan cia BMC.

e Két noi loa: Loa hé thong dung 2 day dé noi v6i BMC. Thong
thuong, dung diu cam 4 chan va dau noi, voi 2 day dua ra ngoai (chan 1 va 4).
BMC c6 thé c6 dau cam 4 chan thich hop. Mot s6 vo trude day c6 ddu noi 4
chan, va thay vi phai c6 hai dau n6i chan don. Khi dé don gian 1a n6i vao chan 1
va 4 trén dau cam cua BMC.

4) Kiém tra kép cac két noi: Kiém tra cic két noi dé dam bdo ring
ching ding. Phai chic chian khong c6 cdi ndo bi 1dong, viéc cam cdc ddu noi
khong 1am cong chan, hodc bé quén diu n6i kéo di tir vo. Kiém tra dé chic chin
rang cic day kéo tir vo khong gay vuéng vé co hoc vé6i bat ky linh kién bén trong
nao trén BMC, dac biét 1a quat CPU.
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XIX- QUY TRINH KIEM PINH SAU LAP RAP

Quy trinh ndy mo6 ta hé thong ki€ém tra tong thé sau khi hoan thanh cic
quy trinh lap rap quan trong, ciing nhu khi dung PC méi hoac nang cap BMC.
Mic du trong mol quy trinh con du’ng PC déu c6 budc dé nghi kiém tra cai da
lam, nhung né van chi 1a vai phut kiém tra kép mot s6 khia canh quan trong ctia
14p rdp, dé giam b6t nhitng su c6 ngiu nhién clia 1an bat may khoi ddu. Van céan
phai thuc hién mot s6 kiém dinh quan trong nhat.

Mo ta quy trinh:

Miic do khé: 1 (rét thdp).

Yéu to rui ro: 1 (rat thap).

Yéu cau phan cing: Néu c6 dén soi thi tot.

Yéu cau phan mém: Khong.

Thoi gian thuce hién: Khoang 5 phuit.

Chuan bi / Pé phong: Khong, nhung can cin than khi kiém
tra nhitng van dé chua dugc biét dén.

Cac budc quy trinh:

1) Kiém dinh nguén: X4c nhan nhiing yéu t6 then chét sau c6 lién quan
vGi nguon cua hé thong:

e Néu vo than mdy c6 chuyén mach dién 4p kép, thi can dam bao
n6 dugc dat vé mic dién 4p mong mudn.

e Can chic chin cong tac nguén & vi tri tat (off). Khong dé PC khoi
dong ngay khi n6i day ngudén. Thir 1am viéc cua céc cong tic (chua cam dién)
béng cach bat tit vai 14n, né€u 1a cong tac bap bénh, hodc 4n di an lai vai 14n, néu
14 cong tac nit an.

e Néu lam viéc v6i hé thong AT, cin kiém tra kép vé 2 cap ngudn 6
day noi giita bo nguén va BMC da duoc cam vao hét va ding, va vé 4 day den
cling nam & giita.

e Néu lam viéc v6i hé thong ATX, can kiém tra kép vé cdp ngudn
da noi ding véi BMC.

e Can chic chan vé dau n6i ngudn cua tat ca cdc 6 dia da duoc cam
ding v6i bo nguon.

e Can chic chian vé cdc diu no6i nguén cua quat CPU va quat bo
sung trén vo da dugc cdm vdi bo nguodn.

2) Kiém dinh cap: Kiém tra cic diu ndi clia cdp dé chic chan ching
12 ding. Kiém tra doi véi “off by one" vé sai s6t thang hang, dau n6i 16ng hoic
cdp qud cing. Cin dam bao vé thang hang mép do6 cla cédp véi chan 1 cia mbi
thiét bi:
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e Kiém tra cap IDE di t6i 6 dia ctiing va CD-ROM. Can dam bao
vé thang hang mép do véi chan 1 ctia méi 6.

e Kiém tra cap dia mém di t6i 6 dia mém.

e (Cian dam bao vé cac cdp chay tdi cong tic nguédn va LED trén
vo la ding.

3) Kiém dinh BMC: Kiém tra kép vé cau hinh va lap dat c6 lién quan

voi BMC:

e Kiém tra kép céc cai dit cau nhay cia BMC. Néu khong kiém
tra tat ca, thi it nhat cling phai kiém tra cai dat cAu nhdy dién 4p CPU.

e Cin dam bao vé bo nhd dugc cam vao ding khe cam va cdm
vao hét.

e Cin dam bao vé BXL dugc ciam ding va moi duong ti€p xtc
déu vao hét khe cam cua no.

e Can dam bao vé bo tan nhiét dugc dinh vi an toan trén BXL.

e Lau sach hop chat nhiét c¢6 thé phoi ra quanh BXL, néu ¢6
dung no.

e Cin dam bao vé card video dugc nam ding trong khe cam ctia n6.

4) Kiém dinh vuéng viu vat ly: Kiém tra nhitng hau qua vat ly sau:

e Cin dam bao vé tit ca ciac 6 dia 1a hoan toan an toan vat ly
trong hoc chira né.

o Can dam bao vé khong c6 day trong vo bi 1ong dé c6 thé gay ra
vuéng viu véi bat ky vat nao di chuyén bén trong vo, nhat 1a doi véi quat CPU.

e Thich hop nhét 1a lic dau chay PC & trang thdi khong day nap.
Do vay, can dam bao vé khong c6 mot cdi gi tir bén ngoai vo c¢6 thé tinh ¢d ving
vao hoac roi vao trong vo.
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XX- QUY TRINH KHOI PONG LAN PAU

Quy trinh nay mo ta viéc bat may lan dau va khai dong hé thong. Chi mot
14n can st dung quy trinh nay 1a ngay sau khi cdc quy trinh lap rap quan trong da
hoan thanh.

Ly do dé quy trinh dic biét ndy c6é y nghia rat quan trong 1a ¢6 nhiéu vén
dé 16n hon d6i v6i hé thong méi hoan thanh, va can phai t6i da kha nang phat
hién nhitng van dé néu c6 thé. Ciing can phai nhanh chéng tit mdy néu van dé da
ro. Ciing can san sang dua vao chuong trinh cai dat BIOS cang sém cang tot &
lan khéi dong dau tién ctia hé thong mdéi.

Mo ta quy trinh:

e Miic do kho: 2-4 (thap dén cao). Quy trinh nay rat don gian va
néu hé thong lam viéc thi khong can thuc hién nd, tuy vay nhiing van dé hong
khéi dong ¢ hé thong mdi ¢6 thé rat khac nhau.

e Yéu to ruiro: 2 (thap).

Yéu cau phan cing: Khong.

Yéu cau phan mém: dia mém khai dong.

Thoi gian thuc hién: dudi 5 phidt néu khong phat sinh van dé
gi, nguoc lai sé rat mat thoi gian.

e Chuan bi / Pé phong:

- C6 sin hé thong da 1ip rdp xong, da kiém tra nhitng van dé
thong thuong, va da n6i véi cac thiét bi ngoai vi bén ngoai.

- Néu hé thong dang dugc thong dién va dang md nap (thuong
l1an d4u tién 1a nhu vay), thi cAn ddm bao vé cdc vat déu phai ndm cach xa vo
trong toan bo thoi gian thong dién.

- Can doc va hiéu vé qua trinh kh&i dong hé thong trude khi

bat may lan dau.

- Dia mém khoi dong can chita cac cong cu can thiet dé cai
dat dia cing. Riéng do6i v6i may chay DOS/Windows néi chung can “FDISK” va
“FORMAT” trong dia & miic t6i thi€u.

- No6i chung, 1a khong t6t néu tat mdy trong khi dia ciing dang
dung hodc tic thi sau khi bat mdy. Tuy vay, khi cai dat méi toanh, cin chuan bi
tat may ngay ldp titc néu xay ra mot trong céc hién tugng sau: boc khoi hoic bi
do dién tir bat ky phan cting nao; anh sang trong phong bi t6i di khi bat may;
hoac ¢6 tiéng kin Kkit, ti€éng cao hoac nhitng 4m thanh la tai phat ra tir nhitng chi
ti€t phan cing. C6 nhitng dau hiéu ngidn mach, c¢6 van dé két noi dién nghiém
trong, hodc ket co. Kiém tra toan bo may mot cach k§ ludng (with fine-toothed
comb - bang mot cai luoc khit) va tim ra chd gay ra van dé trude khi bat lai may.

- Can chac chan da biét phim nao hodc t6 hgp phim nao 1a
diing dé dua vao chuong trinh cai dat BIOS tréen BMC trude khi khéi dong. Trong
cac hé thong hién dai nhat dé hoac la {Del} hoac la {F2}.
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- Néu hé thong c6 chuyén mach Keylock, can chéic chéin 1a hé
thong khong bi khéa néu khong ban phim can dung dén trong quy trinh nay sé
khong lam viéc.

- Can c6 tai liéu "Troubleshooting Guide" do nha san xuét
BMC cung cap.

Cac buéc quy trinh:

1) Bat man hinh: Bat man hinh da két n6i véi than may va cho né
néng may Ién. Can chéc chan vé nhin thay bat ky thong diép nao hién trén man
hinh. Nén nhé ring mot s6 man hinh mdi, phai mat vai giay dé “dong bo” véi tin
hiéu gtii tir PC, nén c6 thé két thic “bitc manh bay” vao lic khong chi y dau tién.

2) Dua dia khoéi dong vao: Pua dia khoéi dong hé diéu hanh vao 6 dia
mém A. ) )

3) An cong tic nguén: An cong tic ngudén va sin sing hanh dong.
Quan st dé xem c6 hién twong gi, dé€ chiac chan hé thong dang khoi dong ding.
Néu né khdi dong diing, cin sin sang 4n (cdc) phim thich hop dé ngay lap tic
nap chuong trinh BIOS hé thong. Khi hé thong khoi dong ding, tat ca nhiing cai
can kiém tra & day s& xudt hién rat nhanh:

e LED nguon sé sang lén trén vo, va tuy theo hé thong, LED
turbo cling sang lén.

¢ Quat trong bo ngudn va trén CPU bit diu quay.

e Dia cing s€ quay.

e C6 thé cam nhan thdy mot tiéng “bip” khi hé thong hoan thanh
viéc test dong ngudn (power-on test), d6 1a binh thuong.

e Cai dau tién trén man hinh hdu nhu chic chén 1a thong diép tir
BIOS cua card video trén BMC; sau d6 BMC s€ hién thi man hinh khéi dong
BIOS ctlia n6 va bat ddu d€m bo nhg hé thong.

e C6 thé nhan dugc mot thong diép vé 16i chang han “CMOS
options not set”, "Date/time not set" hoic "CMOS checksum error". Diéu nay
khong hay gap khi thong nguoén mot hé thong méi doi véi lan dau tién.

4) Nap BIOS Setup: Ngay khi man hinh BIOS lam cham sang hién ra,
4n (cac) phim thich hgp dé nap BIOS setup. T6 hop phim thich hop thuong sé
dugc hién thi & ddy man hinh.

5) Khic phuc su ¢6 cho hé thong, néu ¢6: Co thé giap phai trudong hop
hé thong khong khdi dong duogc, hoac ¢6 mot s6 thong bdo 16i hoac mot s6 van
dé trong thoi gian khoi dong. Gap phai nhitng van dé khi khéi dong 1an dau hé
thong méi tat nhién khong phai 1a hi€m. Chi tiét vé khic phuc chiing xin xem &
Troubleshooting Guide, trong dé cé phan Boot Process Troubleshooter, né sé
din dit timg buéc qua nhitng phan phé bién nhat ciia qua trinh khéi dong va sé
gitip phan 1ap van dé véi hé thong mdi trong da s6 trudong hop. Phin nay duoc
phat trién riéng dé gidp g& bo nhitng van dé vdi khai dong cac hé thong méi.

Phan B — Chuyén d€ 2.1 - Quy trinh tich hop hé thong cum roi rac
Trang 75



KC-06-03 CN Quy trinh ldp rdp Mdy tinh thuong hiéu Viét Nam

XXI- QUY TRINH CAI PAT BIOS LAN PAU

Quy trinh nay mo ta viéc dat cac tham s6 BIOS quan trong nhét nhu thé
ndo dé “an toan” céc cai dat. C6 thé dung quy trinh nay khi cai dat hé théng méi
hoic khi ¢6 van dé véi PC. Cai dat BIOS vao céc gid tri it riii ro ¢6 thé gitp phoi
bay nhiing van dé véi hé thong va gitp loai trir no.

Mo ta quy trinh:
e Miic do kho: 3 (vira phai). C4c cai dat BIOS c6 thé & mic do

nao do.
e Yéu to rui ro: 1 (rdt thap).
e Yéu cau phan citng: Khong.
e Yéu cau phan mém: Khong.
e Thoi gian thuc hién: 5-10 phuit.
e Chuan bi / Pé phong:
- Can nap chuong trinh BIOS setup trude khi bat dau quy trinh nay.
-Can biét vé cdc phuong 4n cai dat BIOS va phuong dn duoc
chon thich hop cho hé thong.
-0 day khong bao trim 1én tét ca céc cai dat BIOS c6 thé, ma
chi dé cap dén nhiing cai quan trong nhat cho hoat dong ctia chinh hé thong.
- Quy trinh nay huéng tGi cac hé thong 16p Pentium hoac muon hon.
-Can dam bao nhd lai dé bao luu nhitng thay déi truée khi ra
(quitting) hodc dé két thic 1am viéc d6 tit ca duoc quay trd lai.
-Can c6 tai liéu "BIOS Setings" va " Troubleshooting Guide"
(Xem vi du & Phu luc).

Cac buéc quy trinh:

1) Tu do tim (autodetect) dia citng: Tim va nap vao trong bang chon
(menu) BIOS Setup Menu dé do tim tu dong dia cing va st dung né. Céi d6 co
thé do tim dia ciing va cai dit nhitng tham s6 co s& ctia né. Can biét ring mot s6
hé thong khong c6 nap tach riéng bang chon cho do tim tu dong dia ciing, nhung
thay cho c6 tu do tim bang tlly chon (option) trong bang chon Standard Settings
Menu, & d6 cac tham s6 cta dia cung tu né co.

2) Pat nhiing cai dat tiéu chuin (Standard Settings): Nap Standard

Settings menu va dinh cau hinh céac lva chon sau:

e Date (Ngay thang): Can dam bao nap ding quy cach, thuong
la MM/DD/YY (thdng/ngay/nam véi 2 chit s0).

e Time (Thoi gian): Thuong nap theo quy cach 24 gio.

e IDE Primary Master/Primary Slave/Secondry Master/
Secondry Slave: Nhitng cdi nap vao nay chtra ciac tham s6 cho cac thiét bi
IDE/ATA. Néu céac dia cing duoc do tim c6 két qua & budc trude, thi sau dé co
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thé thdy céc tham s6 clia dia ciing ma BIOS da thiét 1ap duoc hién thi & d6. Néu
hé théng khong c6 bang chon do tim tu dong tdch riéng, thi hau nhu chic chan
n6 do tim cdc thiét bi biang cdch an {Enter} khi con tr6 nam & vi tri cai dat
“Type”; xem tai liéu huéng dan cia BMC hoac hé thong. Mbi thiét bi can dugc
do tim tu dong riéng. Can xac nhan do tim tu dong thiét 1ap ding cac cai dat dia
cling bang cdch dua ra danh sach nay, vi doi khi céc cai dat hoac 1a khong diing,
hoac 1a BIOS thir chon nhiing gia tri t6i wu nhat (va ching ta tim nhitng gia tri an
toan & day):

- Type (Kiéu): Thuong la dat “User” doi véi dia cing, “CD-
ROM?” cho 6 CD-ROM, néu cé.

- Size (kich c&): Phai tinh va khong can nap cai gi ca. Khong
can ban tam vé né.

- Cylinders / Heads / Sectors / Write Precompensation /
Landing Zone: C6 thé giit nguyén & cdc gid tri ma do tim tu dong da cho.

- Translation Mode: D6i v6i nhiéu 6 dia ciing hién dai, c6 thé
dat “LBA”. Céc 6 dia ctng cii hon du6i 504 MB nhi phan (528 MB thap phan, ¢
thé dat “Normal” hodac “CHS”, tuy theo BIOS. Khong thay déi translation mode
trén 6 c¢é chita san dit liéu néu khong cé thé cat xén mdt noi dung ciia 6.

- Block Mode: Mét nay duoc ho tro boi da so dia ciing, nhung
can dat disabled dé kha ning tuong thich 1a t6i da.

- PIO Mode: Mot nay thuong dugc cho qua ¢ bat ky BIOS da
dd tim dugc. Tuy vay, néu BIOS dit nd vao gid tri vuot qud muc t6i da doi véi 0,
thi can dat lai n6 vao bat ky gia tri nao la t6i da. CD-ROM néi chung c¢6 PIO
mode toi da la 3.

- 32-Bit Transfer Mode: Dit vao disabled dé kha niang tuong
thich 12 t6i da; ¢ thé dat lai enabled sau nay.

e Floppy Drive A / Floppy Drive B: Dit vao ki€u ding d6i véi
(c4c) 6 dia mém trong hé thong.

e Video Display Type: Dat vao “VGA” hoac “VGA/EGA”.

e Halt On: Dat vao "All Errors" dé dam bao moi sai sét déu
duoc BIOS chan lai.

3)Pat Advanced Features: Nap Advanced Features Menu va dinh
cau hinh céc tuy chon sau day:

¢ Virus Protection / Virus Warning: Dit disabled khi dinh cau
hinh hodc cai dat hé thong méi, néu khong né s&€ lam dit quang cong viéc bang
nhitng thong diép khuyén cdo khi phan vung (partition) va dinh dang (format)
dia ciing.

e Internal Cache: C6 thé chon enabled. Néu dit disabled thi né
dua hé thoéng vao lam viéc sau khi ¢6 van dé véi BMC hodac BXL ma né chac
chian xuét hién bing nhitng cach khdc (nhu 1am suy giam nghiém trong cong
nang).
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e External Cache: Ciing vay, c6 thé dit enabled & moi lic. Dat
vao disabled trir phi biét chic cdi hé thong yéu cau dé hoat dong 6n dinh, néu
khong chéic chan c6 van dé phan ciing BMC. N6 ciing ¢6 thé 1a van dé CPU, nhat
l1a v6i BXL c6 tich hgp bo nhé dém muc 2.

e Quick Power On Self Test / Quick Boot: Dit disabled dé
dam bao tat ca cac test POST duoc thuc hién ldc khoi dong.

¢ Boot Sequence: Cac tuy chon cho tham s6 nay phu thuoc hoan
toan hé théng. C6 thé chon 6 dia thit hai ma né c6 6 dia mém (A:) 1a 6 thit nhat,
sao cho dia khéi dong 1am viéc ding.

e Swap Floppy Drives: Cin dam bao cai nay duoc dat ding
(thudng 1a disabled) néu khong hoat dong clia 6 dia mém rat 1on xon.

e Fast A20 / A20 Gate Option: Dit vao disabled dé kha ning
tuong thich la t6i da.

e Video BIOS Shadow: Dit vao disabled dé kha ning tuong
thich 12 t6i da.

e System BIOS Shadow: Dit vao disabled dé kha ning tuong
thich 1a t6i da.

e xx00-xxFF Shadow: C6 mot s6 tuy chon dé ngian chin cic
loai bo nhé cao hon khac nhau. Can dam bao vé tat ca ching dat vao disabled.

4) Pat Advanced Chipset Features: Nap Advanced Chipset Feature
Menu va dinh cau hinh cac tuy chon sau. Can luu y 1a phan 16n 1a muon 1ay cac
gia tri d6 tir cic mac dinh cua ching:

e Chipset Special Features / Global Features: Dat ngay vao
disabled.

e Cache Timing: Dé nguyén né ¢ “Auto” hodc 1a bat ky cai gi
thich hop cho kiéu bo nhé dém.

e Level 2 Cache Size: Néu hé thong cé tuy chon nay, thi dat né
6 cai thich hop.

e DRAM Parity Checking: Dat vao enabled, néu dung bo nhg
chan 1¢ hoac ECC.

e DRAM Parity / ECC Mode: Dé nguyén né ¢ "Parity" néu
dung bd nhé chin 1é ding. Dat vé "ECC" néu dung bo nhé ECC. Mét chin 1€
duoc wa thich hon d6i véi hé thong méi hodc khi g& 16i (debugging) thong bao
ngay khi phat sinh vén dé.

e DRAM Speed / DRAM Timing / DRAM Auto
Configuration: Dat vao hoac 1a “Auto” hodc vao toc do ding ciia bo nhG da lap
dat. Diéu do c6 thé khoa lai nhiéu tily chon khdc trong phan ndy.

e DRAM Speculative Leadoff: Néu tuy chon nay khong bi
khéa, thi dat vao disabled.

e Turn-Around Insertion: Néu tuy chon nay khong bi khéa, thi
dat vao disabled.
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5 bat PCI / PnP Configuration Settings: Nap PCI/PnP
Configuration Menu va dinh cau hinh cac tuy chon sau. Luu y 1a da phan khong
muon dat cac gia tri d6 tr mac dinh (defaults) cua ching; khi d6 dung cai dat
“Auto” & bat ky noi nao c6 thé:

e Plug and Play Aware OS: Néu cai dat cho hé Windows thi
dat enabled, n€u khong thi gitt nguyén no6 & disabled.

e Automatic Resource Allocation: Giit nguyén né & “Auto”.
N6 s€ khoa nhi€u cai dat khac trong phan nay.

e PCI VGA Palette Snoop: Dit vao disabled, trir phi biét chic
cai hé thong yéu cau.

6) Disable Power Management: Nap Power Management Menu. Can
thay rang cai dat thit nhat 12 loai cai dat bao trim hodac cai dat chinh khéng ché
tat ca cdc cai dat quan 1y nguon khac. Nén dat n6 vao disabled & 14n dau khi cai
dat hé thong mdi, néu khong c6 thé giap phai nhitng van dé phan ciing hodc hé
thong. Tuy vay, néu disabled toan bd quan 1y nguon, thi ciing s& loai bo nhi€u
dac diém cua bo ngudn tién tién nhu kha niang Windows tat duoc PC trén hé
thong kiéu dang ATX. Cach khac 12 gilt nguyén enabled d6i véi cac cai dit quan
1y ngudn nhung disabled cdc tham s6 standby/suspend timing dé BIOS khong tu
dong tat cdc bo phan clia hé thong sau mot chu ky thoi gian.

7) Dat Integrated Peripherals Settings: Nap Integrated Peripherals
Menu va dinh cau hinh céac tuy chon sau:

e Integrated Floppy Disk Controller: Cin chic chan 1a dat vao
enabled, néu khong 6 dia mém sé& khong hoat dong.

e Integrated IDE / Hard Disk Controllers: Hoac la tim hai
tham s6 d6 — mot cho kénh Primary IDE va mot cho Secondary IDE, hoac la cai
dat mot thit d€ khong ch€ ca hai bang st dung cdc tuy chon nhu "Disabled",
"Primary", "Secondary" va "Both". Enabled & bat ky kénh nao dang dugc dung.
Phan 16n hé thong c6 it nhat 1 thiét bi & kénh so cap (primary). Mot s6 c6 thiét bi
0 ca kénh tha cap (secondary).

o Integrated Serial Port 1 (COM1): Thuong dat vao enabled,
va cai dit nguén tiéu chudn (standard resource) 1a IRQ#4, véi dia chi 1/O 1a
3F8h.

o Integrated Serial Port 2 (COM2): Thuong dat vao enabled,
va cai dat ngudn chuin 1a IRQ#3, véi dia chi 1I/O 1a 2F8h. Bat COM2 vao
disabled néu khong can nd, hoac néu ¢6 du dinh lap dat modem duoc cau hinh
bing duing nguén mic dinh cia COM2 (Nhiéu modem dugc cau hinh dé ding
COM2 biang mac dinh default).

e Integrated Parallel Port: Thuong dat vao enabled. Standard
resource assignment la IRQ #7, v6i dia chi I/O 378h (3BCh trén mot s6 hé
thong).
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e Integrated Parallel Port Mode: Dit n6 hoac 1a vao “SPP”
hoac l1a “EPP”. Khong dat vao “ECP”, vi mot nay doi hoi dung ciac nguéon DMA
b6 sung va l1a khong tuong thich.

e PS/2 Mouse Enable: Dat vao “Auto” néu hé thong cé tiy
chon d6, néu khong thi dit vao enabled néu dung chuot ki€u PS/2, disabled néu
kiéu khéc.

e USB Enable: Dat vao disabled trén phan 16n hé thong, trir phi
c6 dung USB.

8) Pat Hardware Device Settings (chi nhiing hé thong khong ding
cau nhay): Néu c6 BMC khong cau nhay, thi nap CPU Soft Menu (hoac cai dugc
hé thong goi dén) va dinh cau hinh cac tuy chon ciia BMC:

e CPU Operating Speed: Néu tuy chon nay hién 1én, thi dat toc
do CPU & day. No s€ thiét lap va khoa cac cai dat "External Clock" va
"Multiplier Factor".

¢ External Clock: Dat vao toc do ding cta bus hé thong cua PC.

e Multiplier Factor: Dat hé s6 nhan cho PC.

e CPU Power Plane: Dit vao hoac 1a "Single Voltage" hoac la
"Dual Voltage" tuy theo CPU doi hai cai gi.

e 1/O Plane Voltage: Dat dién dp ngoai hoac dién 4p I/O thich
hop cho BXL.

e Core Plane Voltage: Dat dién dp trong hoac dién 4dp nhan
thich hop cho BXL.

9) Save and Exit Setup: Tro lai bang chon chinh (Main Menu) va
chon tuy chon dé nhé va ra khoi chuong trinh BIOS setup. N6 sé khoi dong lai
hé thong. Néu dang cai dat hé thong mdi, can dam bao vé dia mém khdi dong
van cOn ndm trong 6 dia mém dé hé thong s& khoi dong tir do.
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XXII- QUY TRINH THU HE THONG LAN PAU

Quy trinh nay mo ta cac phép thir hé thong can phai thuc hién sau khi cai
dat hé thong PC. Dung quy trinh nay s& gidp xdc nhan vé di hoan thanh lap rap
c6 két qua va vé tat ca cdc linh kién khac nhau trong hé thong lam viéc dugc tot.

Mo ta quy trinh:

e Miic do khoé: 2 (thap).

e Yéu to ruiro: 2 (thap).

e Yéu cau phan cimg: C6 thé can dén den soi, van vit hoic kep
mo nhon néu cin diéu chinh bat ky phan ciing nao, nhung néu khong thi khong
can phan cing nao.

e Yéu cau phan mém: Dia mém khdi dong duoc.

e Theoi gian thuc hién: Khoang 10 phuit.

e Chuan bi / Pé phong:

- Can dam bao nguoi thtr dugc tiép dat trude khi ti€p xic véi
bat ky linh kién. Cling can rat than trong khi lam viéc bén trong vo khi thong dién.
- Can tit nguén an toan trudc khi thay doi bat ky cai gi bén

trong hop.

- Heé thong hau nhu chic chéan bi thay d6i, nén cdn dam bao
thir moi thit thuc t€ c6 trong hé thong.

- Néu ¢4 van dé khi dua hé thong vao khoi dong, thi trude tién
can giai quyét né trude khi bat dau quy trinh nay.

- Né&u c6 AMI BIOS véi graphical BIOS setup program, khi dé
can phai biét chuot 1am viéc duge du ¢6 hay khong. Néu khong, c6 thé phai cho
cho dén khi cai dat Windows dé thir chuot.

Cac buéc quy trinh:

1) Kiém tra LED: Kiém tra LED ngudn va LED turbo (néu c6 ndi).
Ca hai can phai sang. Cling can xem LED dia cting tré nén sang trong khi khoi
dong, khi BIOS dang thir né, nhung c6 thé khong c6 LED nay. Can ddo chiéu
dau LED dia ctng, n€u né khong sang, nhung ciling cin phai chd cho dén khi
dam bao duoc dia cing dang hoat dong.

2) Kiém tra 6 dia citng: Dia cting cin phai quay.

3)Kiém tra quat: Can dam bao vé quat nguén, quat CPU, va bat ky
quat nao khac trong hé thong tat ca déu quay va khong bi ket.

4) Thit co cau 4 CD-ROM: An niit ra dia (eject) trén 6 CD-ROM dé
thir néu 6 ¢6 ngudn va khay dang lam viéc.
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5)Kiém tra Cau hinh hé thong (trong lin khéi dong tiép theo):
Trong budc ti€p theo s€ xac lap lai (reset) hé thong. Trong khi hé thong dang
khdi dong lai, kiém tra can than man hinh c4u hinh hé théng ma BIOS hién thi
len. Can dam bao ring tat ca cdc 6 nhd, cdc cong serial va parallel va cdc thiét bi
khéc da dugc liet ké. Kiém tra tong so bo nhG hé thong da liét ké va dam bao
rang né ding. Can dam bao toc do da liét ké ctia BXL 1a ding. Xdc lap lai hé
thong 1an thit hai néu can (man hinh c6 thé cudn céi cii lai rat nhanh).

6) Thir niit Reset: An nit Reset va hé thong dugc khéi dong lai.

7) Thir khéa ban phim (Keylock): Néu hé thong cé Keylock, thir n6
bang cach bat n6 vé vi tri khéa va khéi dong lai. Can nhan dugc thong diép néi
rang ban phim da bi khéa. M& khoa trén vo.

Sau khi hé thong dd chay it nhdt 10 phat, tiép tuc véi cdc budc sau:
8) Tat may: Dao ngudn vé tat hé thong.

9) Tu ti€p dat: SO vao bén ngoai hop kim loai cuia bo nguén dé chac
chin vé n6 da dugc tiép dat.

10) Kiém tra nhiét do cia chip BXL, chip bé nhé va bo nh6 dém:
Than trong so 1én phan kim loai clia bo tan nhiét gan chd gan né vao BXL, hoic
vao mép ctia chinh BXL. N6 ¢6 thé am, nhung khong dugc néng qua doéi véi so
tay. Lap lai doi vé6i chip bd nhd, va chip bdo nhé dém trén BMC hoac modul nhé
dem.

11) Kiém tra nhiét do dia cing: Phin giita 6 dia c6 thé 4m, nhung
tuyét nhién khong dugc néng (thuc t€, thuong né khong dugc vuot qua nhiét do
phong nhiéu 1am).

Nhém chuyén dé 2 - Phan A : Mo td vdt Iy thanh phdm va linh kién ldp rdp
Trang 82



KC-06-03 CN Quy trinh ldp rdp Mdy tinh thuong hiéu Viét Nam

XXIII- QUY TRINH NOI VOI THIET BI NGOAI VI

Quy trinh nay cho nhiing huéng din co ban dé két noi than mdy vdi
céc thi€t bi ngoai vi bén ngoai dé chuin bi cho cac cai dat va test. Quy trinh nay
dugc dung khi lap rap PC mdi.

Mo ta quy trinh:

eMiic do khé: 1 (rit thip).

eY¢éu to rui ro: 1 (rdt thap).

eYéu cau phan cirng: Can van vit ddu bet.

eYéu cau phan mém: Khong.

oThoi gian thuc hién: 5 phut hoac it hon.

eChuan bi / Pé phong:

- Khi két n6i ban diu véi PC & gitta chu trinh lap rap PC mdi,

s€ chua c6 mot so thiét bi ngoai vi trong may. Pac biét 1a modem, sound card c6
thé chua lap dat.

- Khong van qua chat céc vit.

- Khong dung siic khi cdm ban phim hodc con chuodt vao 6
cam cta chiing, hodc 1dm hu hai BMC khi cidm vao céc 6 cam trén no.

- C6 thé phai ding mot so loai thiét bi bao vé nguon.

Cac budc quy trinh:

1) No6i nguon dién vao monitor: Caim day nguén vao lung monitor va
nodi noé vai thiét bi bao vé nguodn dién.

2) Noi monitor vao vé than may: Cam cdp video vao monitor va vao
vO than mdy. Trén cédc hé thong hién dai, cp s€ c6 dau noi duc & ca hai dau, moi
cédi ¢6 15 chan. Can biét rang trén mot s6 monitor, cap dit liéu duoc tich hop vao
trong ban than monitor thay cho cdp thdo lap dugc. Mot s6 monitor cao cap mdi
day con c¢6 thé dung 5 diu n6i BNC tron dé néi véi monitor thay cho dau néi 15
chan D-shell.

3) Noi nguon véi vo: Cam day ngudn vao lung PC va cam dau cim
ctia n6 vao thiét bi bao vé nguon.

4) N6i ban phim: Cam ban phim vao lung ctiia vo than mdy, ding diu
ndi tron. Tuy theo hé thong s€ c6 diu noi 5 chan duong kinh 16n hoac diu noi 6
chan nho hon. Pau nodi ¢6 cua khéa va chi ¢6 thé cam vao mot chiéu. Trén hé
thong ATX, phai dam bao dung diu n6i ding, vi dau ndi ban phim va con chudt
co kich ¢& va hinh dang nhu nhau.

5) Noi chuot: Cam chuot vao lung vo than mdy. Tuy theo chuot, c6 thé
c6 hoac 1a dau n6i 9 chan hinh chit D (chuot serial) hoac 1a dau n6i 6 chan, tron,
nho (chuodt PS/2). Néu dung chudt PS/2, phai dam bao dung ding dau noi & vo,
vi dau n6i ban phim va chuot ¢6 kich ¢& va hinh dang nhu nhau.
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XXIV- QUY TRINH PHAN VUNG VA PINH DANG O PiA CONG

Quy trinh nay mo ta viéc thiét 1ap mot 6 dia cliing méi, con rdng nhu thé
nao dé no sin sang 1am viéc voi hé diéu hanh nao d6 cai dat trén né. Quy trinh
nay bao gom phan ving va dinh dang va két qua la c6 mot dia cing khéi dong
dugc; va sao chép hé diéu hanh mong muén 1én né dé két qua 1a c6 mot dia cing
da cai san hé diéu hanh theo yéu cau ctia khach hang (néu c6), hoic theo yéu cau
cai sdn cuia nha san xuat, hoac dé chay phan mém thir néng.

Quy trinh nay bao trum lén viéc dinh cau hinh dia cing nhu l1a phan ving
don rong hay la phan chia né thanh nhiéu viing nho hon. Quy trinh cho nhiing
huéng din dic biét dé sit dung chuong trinh FDISK va dua trén phién bén
Windows FDISK ¢6 ho trg FAT32.

Luu y: Quy trinh nay du dinh dung cho x4c lap dia cting méi chua c6 thong tin trén né. Khong lam theo
céc bude d6 néu dia cing da duoc phan ving va dinh dang tir trude, vi s€ 1am hong dit lieu.

Mo ta quy trinh:

e Miic do kho: 2 (thap).

e Yéu to ruiro: 1 (rat thap). Néu dia cing chua c6 dit liéu.

e Yéu cau phan cing: Khong.

e Yéu cau phan mém: Dia khéi dong c6 chia chuong trinh
FDISK.EXE va FORMAT.COM.

e Thoi gian thuc hién: 5-20 phit, tuy theo dung lugng va toc

do dia cung.
e Chuan bi / Dé phong:

- DE€ an toan, luon luon chay FDISK chi tir DOS.

- That than trong khi dung chuong trinh FDISK, vi mot cai
bam phim sai trén ban phim c6 thé gay hu hai nghiém trong dit liéu. Riéng
trong hé théng c6 nhiéu 6 dia cing, cin than trong dé dam béo 1a 1am viéc trén
ding 6 dia vat 1y du dinh, néu khong sau khi 1am xong c6 thé 1am 16i loan noi
dung ctia 6 ding nham. Dé phong vé cdc mau tu (letters) c6 thé thay déi sau khi
tao ra hodc x6a bo phan viing, va vé v6i nhiéu 6 dia clng cdc viing c6 thé bi ghi
mot day s6 ngau nhién.

- Khong thuc hién quy trinh nay chitng nao hé thong van dang
hoat dong t6t. Can giai quyét bat ky xung dot phan ciing nao hoac cac hién
tuong khac trude khi bat dau.

- Hé thong da duoc bat va da dugc khoi dong tir dia mém.

- FDISK dung megabytes nhi phan khi hién thi 6 va dung
luong vung, chit khong dung megabytes thap phan.

- Tat ca céc 1énh trén DOS hoac trong FDISK déu yéu ciu an
{Enter} dé chon chiing.
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Cac buéc quy trinh:

Phan vung dia cung:

1) Kiém tra sé hiéu phién ban: O DOS prompt, nap 1énh sau: "ver".
Hé thong sé giao dich véi phién ban cia DOS/Windows da khai dong. Can dam
bao vé né khdp véi cdi dinh cai dat trén dia cling.

2) Bo tri cac vung: Quyét dinh phan ving dia cing nhu thé nao. Doi
véi dia ciing 16n, tuy theo nhu cau c6 thé quyét dinh xac lap dia cing véi mot
viing FAT32 16n doc nhat, hoidc vai ving FAT16 nho hon (tat nhién c6 thé hén
hop).

3) Chay FDISK.EXE: Tir ddu nhac 1énh, dua vao lénh "fdisx". Néu
c6 dia ciing du 16n dé dam bao dung FAT32, mdy s& hoi néu muén cho phép
"Large Disk Support". Nap "v" néu muén cho phép FAT32, hoac "v" néu khong
mudn cho phép FAT32. Néu cho phép diéu do, thi cdac vang trén 500 MB muon
tao ra s& c¢6 FAT32. Can biét ring, néu khong cho phép FAT32, thi s& khong thé

dat toan bo dia cing thanh mot ving néu dung lugng ctia né 16n hon 2 GB.

Néu quyét dinh ddt toan bo dia ciing thanh mét ving don, khi dé lam budc dudi
day:

4) Phan vung dia ciing (viing don): Tuan theo cdc budc ndy dé xdc
lap dia cung:

A.Chon ti FDISK menu "1. Create DOS Partition or Logical DOS
Drive".

B.Chon "1. Create Primary DOS Partition". FDISK s€ xdc nhan
tinh nguyén ven cta 6. Sau d6 hé thong s& hoi muon diung dung
luong ¢6 san toi da cua dia cho phan so cép va dua nd vao hoat
dong hay khong, thi nap "v". Hé thong s€ dinh phan toan bo dia
vao mot phén, va thé€ 1a xong.

C.An {Esc} dé ra khoi FDISK.

Néu thay vi muon xdc ldp dia ciing vdi nhiéu ving, thi lam theo budc sau day.

5) Phan vung dia citng (nhiéu vung): Tuan theo cic budc sau dé xdc
lap dia cung:

A. Chon tr FDISK menu "1. Create DOS Partition or Logical
DOS Drive".

B. Chon "1. Create Primary DOS Partition". FDISK s& xdc nhan
tinh nguyén ven cua 6. Sau d6 hé théng s& hoi, muén ding
dung luong cé san t6i da cua dia cho phan thit nhat va dua né
vao hoat dong hay khong, thi nap "x". Hé théng s€ cho xem
dung luong cua toan bo dia tinh bang MB.
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C. Nap dung luong phan tha nhat. Hé thong sé bao da tao ra phan
thit nhat, va s& gén cho né mau ty 6 “C”.

D. An {Esc} dé trd vé FDISK menu.

E. Chon "2. Set Active Partition". Chon phan 1. FDISK s€ bdao né
da c6 phan thi nhat 1a chu dong (active).

F. An {Esc} dé tr& vé FDISK menu.

G. Chon tut FDISK menu "1. Create DOS Partition or Logical
DOS Drive".

H. Chon "2. Create Extended DOS Partition".

I. Khi c6 ddu nhic, 4n {Enter} dé chon toan bo phan con lai clia
dia cho phan DOS m¢ rong (extended). FDISK sé bao da tao ra
phén extended DOS.

J. An {Esc}. FDISK s& tw dong nhic dé tao ra dung luong DOS
logic tha nhat trong pham vi phan DOS m& rong.

K. Nap dung lugng cua phan logic tht nhat (bao trum ca phan
tha hai). FDISK s€ tao ra mot phan v6i nhén 1a “D”, va sau dé
tuyén bo "Logical DOS Drive created, drive letters changed or
added" (da tao ra 6 DOS logic, mau tu 6 da sira déi hoic bd
sung). Khong dung cham vao bat ky cai gi, phai cho, va FDISK
s€ nhac cho dung lugng ti€p theo.

L. Lap lai cac budc truGe cho cac phan con lai. Khi da tao ra tat
ca cac phan, FDISK sé bdo "All available space in the
Extended DOS Partition is assigned to logical drives" (Toan bo
khong gian c¢6 sdn trong phan DOS md rong da gan cho cdc 6
logic).

M. An {Enter} d¢é ra khoi FDISK.

Tiép tuc voi quy trinh dudi ddy:

6) Khoi dong lai: Khoi dong lai hé thong bang cach ding hodc 1a nit
Reset hoic 1a an cung ldc 3 phim {Ctrl }+{Alt}+{Delete }. Can dam bao dia mém
dang trong 6 cua nd, do van con cin dén né. Cin biét ring c6 thé bio 16i
"Invalid media type reading drive C" (kiéu media 6 C dang doc khong c6 hiéu
luc) khi khoi dong lai. Diéu d6 1a binh thuong & giai doan nay.

7) Pinh dang ving so cap: Tir ddu nhiac DOS “A:”, dua vao 1énh sau
"format c:/s". Khong dugc quén “/s”, vi d6 1a cai lam cho 6 C 1a khoi dong
dugc. S€ c6 thong diép canh bao “rung ron” nhu "WARNING, ALL DATA ON
NON-REMOVABLE DISK DRIVE C: WILL BE LOST. Proceed with Format
(Y/N)?" (Canh béo, tat ca dit liéu trén 6 dia C khong thdo 1ap dugc sé bi mat. Xir
ly v6i dinh dang nao (Y/N)?). Tat nhién do khong c6 dit liéu trén 6 C, nén nap
“Y” va hé thong s€ dinh dang dia cting. Chuong trinh s€ trinh dién tién trinh dinh
dang cua n6 va khi két thiic s& nhic vé nhan bo dia (volume label). Nap né vao,
néu muodn.
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8) Pinh dang cac vung bo sung (néu can): Néu xac 1ap nhiéu ving,
thi can dinh dang ngay cdc viing b6 sung. Viéc d6 duoc 1am hoan toan giong nhu
dinh dang viing DOS so cap, trit viéc bo “/s”. Thuong thi can nap "format d:",
" " A A A . A, 9 ’ ~ A . A Z

format e:' van van, cho dén khi tat ca cac vung déu dugc dinh dang. Dau nhac
c6 thé c6 gidng nhu trong bude xt 1.
Dé phong: Néu c6 dia cting thit hai trong hé théng va né ¢6 mot viing DOS thit cip, thi né duoc gin 1a &
D do DOS gén mau tu cho tit ca céc viing so cdp trude bat ky viing logic nao. Can than trong vé dinh dang c4i nao.

9) Thao dia khoi dong: Cho ra dia khoi dong tir 6 dia mém.

10) Khoi dong lai: Khoi dong lai hé thong bang cdch hoac 1a dung
nit Reset hoac 1a {Ctrl}+{Alt}+{Delete}. Lic nay hé thong s€ khai dong lai tur
dia ciing va dimg lai & ddu nhiac “C:”. Can biét rang néu c6 bdo 16i nhu "NO
ROM BASIC, SYSTEM HALTED" hoac "No boot device found" & giai doan
nay, thi c6 nghia la da quén khong xac lap vung DOS so cap 1a “active”. Khoi
dong lai tir dia mém, chay FDISK va dung tiy chon 2 dé xac lap viing so cap la
active, sau d6 khoi dong lai. Néu c6 bao 16i nhu "No operating system", thi ¢
nghia 12 da quén tham s6 “/s” khi dinh dang 6 C. Cho dia mém tr& lai vao 6 va
sau do chay lai tu budce 5.
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XXV- QUY TRINH CAI PAT CAC TRINH PIEU KHIEN VA HE PIEU HANH

Quy trinh nay cho nhiing huéng din vé cai dit trinh diéu khién (driver)
cua 6 dia quang, cai dat hé diéu hanh va cai dat cdc trinh diéu khién cdc card mo
rong. Quy trinh nay 1a cén thiét dé chudn bi cho mot hé thoéng di 1dp xong sin
sang vao thlr nong.

Mo ta quy trinh:
e Miic do khé: 2-3 (thdp dén vira phai).
e Yéu to ruiro: 1 (rat thap).
e Yeéu cau phan cing: Thiét bi sao chép dia cing chuyén dung
hoac PC c6 dia cling gdoc chita hé diéu hanh mong muon (néu c¢o6).
e Yéu cau phan mém:
- Pia driver ctia 6 dia quang va card md rong.
- Windows (hoac hé diéu hanh khiac) CD-ROM (néu cé
phan ciing néu trén, thi khong cin phan mém nay).
e Thoi gian thuc hién: Khoang 5 phiit dé cai dat driver va 30
dén 60 phut dé cai dat hé diéu hanh. Néu sao chép - khoang 10 phuit.
e Chuan bi / Pé phong:
- Dia cting da dugc phan vung va dinh dang.
- D3 két ndi véi thi€t bi ngoai vi.
- Dung ngoai vi (monitor, ban phim, chot) dang str dung tot,
dé trdnh chudn doan sai nguyén nhan su co.

Cac buéc quy trinh:

Tu cai ddt hé diéu hanh trén hé thong dd lap rdp xong

1- Pua dia vao: Dat dia driver CD-ROM vao 6 dia mém.
Panh "d¢ir a:" va {Enter} dé xdc nhan dia doc dugc.

2-Copy Trinh bién tap (editor): Néu c6 Editor trén dia mém, thi
copy né vao dia cting dé dé st dung. Néu n6 1a EDIT.COM va file nim trén dia
mém, thi 1énh nay s& thuc hién nhiém vu ph4t ra tir thu muc goc ctia 6 C: "copy

. "
a:edit.com c: .

3-Tao ra cac files hé théng (néu can): Trén mot hé thong mdi, can
chic chin c6 sin CONFIG.SYS va AUTOEXEC.BAT files trén dia ctng. Néu
chua ¢, can lam:

e Sur dung Editor: Tao ra mot file rong khi dung editor, va sau
d6 luu giit n6 nhu "CONFIG.SYS". Ciing ¢6 thé 1am cdi d6 bang céch dua vao
1énh "edit config.sys", néu c6 EDIT.COM, va sau d6 an {Space Bar} mot 1an va
chon tlly chon dé luu giit file. Lap lai cho "AUTOEXEC.BAT" hoic copy
CONFIG.SYS vao AUTOEXEC.BAT.
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e St dung COPY: Lam theo cdc budc nay dé tao ra cic files
rong CONFIG.SYS va AUTOEXEC.BAT:

A.Tu dau nhéc lél’lh, danh lél’lh néy: ”copy con: config.sys".
Hé thong s€ khong dap ung, nhung van phai ré con tro
Xy6ng mot dong va dich ra mép trdi cia man hinh.

B. An {Space Bar} mot 14n; con trd s& di chuyén mot vi tri sang
phai.

C. An Control-Z (bang cach danh {Ctrl}+{Z}). “AZ” s& hién ra
trén man.

D. An {Enter}. Hé thong s& ddp tng "1 file(s) copied".
CONFIG.SYS bay gio da dugc tao ra v6i mot ky tu space

trong do.
E. Dua vao lél'lh néy: ”copy config.sys autoexec.bat'. NO s€
tao ra AUTOEXEC.BAT file.

4- Chay chuong trinh cai dat drive: Thuc hién chuong trinh cai dat
driver. Lénh chinh xdc s€ tuy thudc vao cai nao c6 trén dia ciing, nhung thuong
la "a:setup” hodc "a:insta11". Dap ting v6i nhitng cau hoi, va cho phép chuong
trinh stra d6i cac files CONFIG.SYS va AUTOEXEC.BAT. Chuong trinh s& ddp
ting bing cdch bao khoi dong lai hé thong dé 1am hoat dong driver.

5-Kiém tra cac files hé thong: Kiém tra cic files CONFIG.SYS va
AUTOEXEC.BAT bang cdch hoic 1a bién tap chiing hodc 1a hién thi chiing trén
man nho dfmg lénh ”type config. sys” or ”type autoexec.bat'. SE€ thffy nhﬁ'ng cai
sau:

e CONFIG.SYS: Ching la mot dong doc giong nhu
"DEVICE=C:\CDROM\CDATAPISYS /D:MSCD001", va chiing c¢6 thé c6 cac
tham s6 “/” khac trong ching cling duoc.

e AUTOEXEC.BAT: Tim mot dong doc la "C\MSCDEX
/D:MSCDO001". Tham s6 sau “/D” can phu hop véi tham s6 cia CONFIG.SYS.
Chiing c6 thé 1a cac tham s6 khac ciing dugc.

6- Thay déi mau tu 6 CD-ROM: Bing mic dinh (default), CD-ROM
s& duoc gdn mau tu 6 tiép theo sau bat ky cac ving dia cling duogc dung. Van dé
12 & chd néu bo sung muon hon mot dia cing khac, thi né 1dy miu tu CD-ROM
da dung, va diéu d6 c6 thé lam cho mot phan phdn mém dua trén CD-ROM
khong lam viéc ding nita. D€ tranh diéu do, t6t nhét 1a chon mau tu 6 phai “cao
hon han”. Sau d6, bdo hé théng ding miu tu dé bing cich bién tap
AUTOEXEC.BAT va bo sung tham s d6 vao dong MSCDEX.EXE. Vi thé by
gi0 s€ thay mot dong la "C\MSCDEX /D:MSCDO001 /cong véi bat ky cac tham
s0 khéc da c6 trude do.
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Chu y: Khong can chd cai dat xong Windows méi thay d6i mau tu 0,
vi néu lam diéu d6, Windows s€ luon luon thir tim CD ctia né & vi tri cii bat ky
driver ndo né can truGc d6. Thay doi nd bay gid, va Windows s€ thay doi va
chuing s€ lam viéc t6t hon.

7- Khoi dong lai: Thio dia mém ra khoi 6 dia mém va khoi dong lai
hé thong. Sau khi dia ctiing khaoi dong, s€ thay mot thong diép tr driver CD-ROM
do nd nap vao, va sau dé tir MSCDEX, bao riang CD-ROM di dugc gan mau tu
6. Néu gip 16i, can co giang x4c dinh dia chi cua ching bang cach dam bao phéan
cing da noi ding, va kiém tra kép céc 1énh trong cac files hé thong.

8- Pua CD-ROM vao va truy nhap no: bat Windows CD-ROM
(hodc dia cai dat hé diéu hanh khdc) vao 6 CD-ROM. Danh 1énh "air" véi mau
tu ctia 6 va cac noi dung ciia CD-ROM sé& dugc hién thi. Néu lam diéu do, driver
da cai dat va sin sang cai dat hé diéu hanh. Can biét rang ¢4 thé mat vai gidy cho
dia dugc dang ky, nén cén kién nhan. Néu gap thong diép bdo 16i nhu "Invalid
drive specification", thi chic chan driver da khong dugc cai dat ding hodc 6
chua dugc thiét 1ap. Néu gap 16i khac, thi c6 thé 1a c6 van dé vé6i 6 hodc dia dua
vao.

9- Cai dat hé diéu hanh: Cai dat hé diéu hanh theo huéng dan ghi
trén CD-ROM va sau d6 trén man hinh ctia chuong trinh cai dat né.

Sao chép hé diéu hanh
10) Két noi 6 citng véi thiét bi sao chép: Két noi bang cép ngudn va
céap giao dién ctia thiét bi nhan ban chuyén dung. Néu diung PC dé sao chép thi

phai dinh lai cau hinh “slave” cho 6 va két néi vao PC.

11) Sao chép: Sao chép hé diéu hanh va chuong trinh tién ich can
thiét tir 6 dia goc.

12) Thao 6 cing: Thdo & ciing khoi thiét bi sao chép. Dat lai ciu
hinh “master” cho 6.

Cai ddt cdc trinh diéu khién card mo rong
13) Pua dia vao: Dua dia cai dat trinh diéu khién cla cic card mo

rong vaio CD-ROM hoic 6 dia mém. Chay chuong trinh cai dat theo huéng dan
trén dia va sau do trén man hinh.
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XXVI- QUY TRINH THU NONG

Quy trinh ndy cho nhitng huéng dan vé thir do bén (reliability) va do 6n
dinh (stability) cing mot lic tit ca cac phan hé cua may tinh néi chung va cua
than mdy tinh néi riéng, bao gom: BXL, cic loai 6 (dia mém, dia cing, dia
quang va bang tur), két n6i bd nhé va mang, card graphic/video 2D/3D va card
sound, c4c loai cong (serial, parallel, USB), Monitor EMC test, Printer test.

B4o cdo thir ctia n6 1a can cit dé xem xét cong nhan chat lugng than may
Xuat xuong.

Quy trinh ndy ciing ¢6 thé dung dé kiém dinh mdy tinh truéc khi dua vao
dich vu.

Mo ta quy trinh:

e Miic do kho: 3-4 (vira phai dén cao).

e Yéu to rui ro: 2 (thap). Thi néng khong gay hu hai dit liéu
trén dia cing, nhung nhitng linh kién khong du chat luong khong qua noi cac
chu ky thu s€ bi hong. D6 1a muc dich cua thir nong, khong phai rui ro.

¢ Yéu cau phan cing:

- Pau cam mach vong nguoc cho céc cong serial DB-9, cng
parallel DB-25 va cong USB 1.1/2.0.

e Yéu cau phan mém: Phan mém Burn-in Test va cic chuong
trinh tién ich ¢6 sin trén dia mém hoic trén CD-ROM, ¢6 kém theo file key.dat
(trong do c¢6 tén nguoi dung va khoa license).

e Thoi gian thuc hién: Tuy theo yéu cau s6 luong chu ky lam
viéc. Thudng cén thir toi thiéu 6-24 gid dé du xadc dinh do 6n dinh va do bén.

e Chuan bi/ Pé phong:

- Than mdy can thir da cai dat hé diéu hanh Windows (95,
98, NT4, 2000, ME, XP) va phan mém DirectX, t6i thiéu c6 16 MB RAM va 2
MB dia cing con trong (cong véi 10 MB dé chay test dia).

- Mady in (néu can test may in).

- 1 dia CD nhac hoac dit liéu (néu can test CD).

- Da n6i mang va cai dat phan mém mang TCP/IP (néu can

test mang).

- Cam dau cam mach vong ngugc vao cic cong can test.

- D3 két n6i véi thiét bi ngoai vi.

- Dung ngoai vi (monitor, ban phim, chudt) dang st dung
tot, dé tranh chuin dodn sai nguyén nhan su co.
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Cac buéc quy trinh:

1- Pua dia mém vao 6.

2- Dung tuy chon Windows Start / Run menu nap dong Iénh 'a:\bit.exe'
dé chay BurnInTest tir dia mém. Néu ding tén ngudi dung va khéa license, s&

hién thi

kich vao OK dé ti€p tuc.

Cira s6 Burnln Test sé& hién Ién.

ﬁ_l BurnInTest ¥3.0 Pro Evaluation version - [Live Results] i = |n| Xl
File Edit View Configuration Test Help

Hé2(X AR+ 00

3-Diing ctta s6 Machine Identity and Notes (truy nhap tir Edit Menu
trong Burnln Test) dé dua vao kiéu mdy, s6 hiéu va ghi chu.

“achine identity and nokes “3 =

I azhire Typs IHe-gaFasl Pzl 2000

5 el Humber Il H4-ABCDEE

Addboral Hotes  |Fulltest

0k | Cancsl | SawefaDelas | Heb |

4- Dung ctra s6 Test Configuration and Duty Cycles (truy nhap tix
Configuration Menu trong Burnln Test) dé chon kiéu test can thuc hién va s6 chu

trinh lam viéc lap.
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Test configuration and duty cycles

CPU Math

COROM./DVD

CPU MM

Printer []

Ratd

Com Portz] [

Tape[ |

5

A
A

S
— 5
Ly

Select the tests ko perform and their Duty cycle. [1 = Min load, 100 = Max load)

20 Graphics

30 Graphics

Disklg)

Sound

M etwork

Parallel Port []

use[]

X
— 5
e
iy
e e
e e

—5—
e e

[ ok

Al OfF

] [ anon ] |

] [Fl esct Defaults]

[ Help ] [ Cancel ]

4-

Dung ctra s6 Test References (truy nhap tir Test Menu trong

Burnln Test) dé cai dat cac tham s6 muon ding cho méi kiéu test.

#} BurninTest Preferences

@ Tirmers
g.ﬁ Sernial ports

13 M aths
;9" Farallel ports

@ Printer
W 2pvideo | & USE

= Digk /LD | Logging | & Eror handing | B8 Netwark

3

= Tape B CFU
B R

5]1 Temp / Battery

Dzl Selection

C: [Local Drive]

[ Remove selected dives ]

[

Add new drive to list ]

| C: [Local Drive]

vl

Diizk: test configuration
File size [% of dizk =pace]

Patterm | E

itary 1 (1070101 163 |

CO/DWD Selection and test method

b3

D: PLATSDEK [CD/DNVDY, Date

| =

[ Remove selected CD/DVD 2 ]

| Add new CD/DVD talist |

|D: PLATSDK [CD/DVD] v |

Muzic CD playback ()
Data CD read and verify ()
Passtark Test CO/DVD (5

ok |

[ Cancel
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6- Nap gidy vao mdy in, CD dit liéu vao 6 CD-ROM, va dia mém vao 6
dia mém, néu chon test do.

7- Kich vao nit GO trong Burnln Test Menu dé chay.
8- Sau khi test xong, néu khong c6 16i, thi s6 file nhat ky trong dia

mém s& hién Ién. Ching sau d6 c6 thé truyén vao kho dir liéu trung tam (cung
vGi s6 hiéu mdy). Néu test hoan thanh ¢6 it nhat 1 16i, thi thdy khung hinh sau

[ |

Kich vao OK dé xem Phi€u két qua test

{5 BurnInTest ¥3.0 Pro Evaluation version - [Live Results] -0l =|
File Edit “iew Configuration Test Help
CIEIEEIN = RS
BurninTest V3.0 Pro - Result Sheet - Compag Prol_ine - ﬂ
Machine Name: DAVIDZ000 Config file: LastUsed.cfy
CPU Mamfacturer; Genuinelntal CPU Type: Celeran
CPU Speed: 4677 MHz [ 46T .7 MHz
Start time: Tue May 21 11:42:19 2002 Stop time:  Tue May 21 11:43:18 2002
Duration: 000k 00m 56s
Temperature: iR

(Min / Current / Max)

CPU - Maths G 110014530 1] Mo errors

CPU - MMX / SSE 11 7542720 0 Mo errars

Memory (RAM) 1] 383502400 1] Mo errors

2D Graphics 18 604172 a Mo errars

30 Graphics 22 1601712 I Mo errars

Disk (A:) 1] 1] 4 Mot enough free disk space
Disk {C:) 1] 9443328 1] M errors

Network 1 1 8320 1] Mo errors

CDDVD (D) 1 Tra15010 0 Mo errors

Sound 0 1058400 0 Mo errars

Notes: Tested by John Smith

Ready :,gl
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9- In file nhat ky (néu can)

PassMark BurnInTest Log file = http://www.passmark.com

Machine type: Compag 4870
Machine serial #: 1234-45&67-ABCD
Metwork MName: Server(dl

Date: 04702700

Time: 15:42:53

Operating system: Windows NT
Mumber of CPUJ: 2

CPU manufacturer: Genuine Intel
CPU type: Celeron

CPU featuresg: MME

CPU ZSerial #: Hot available or disabled
CEUUl speed: 467.5 MH=z

CPUUZ speed: 467.7 MH=z

CPU Lawvel 2 Cache: 12Z2BEB

RAM: 133615616 Bytes

Colour Depth: 32

Test Start time: Sun Apr 02 15:30:50 2000

Test Stop time: Sun Apr 02 15:36:48 2000

Test Duration: 000h 05m 58s

Temperature CPUl (Min / Current / Max): 41.8 / 43.3 / 44.9
Temperature CPU2 {Min / Current / Max): 43.5 / 49.8 / 49.8
Test Start time: Sun Apr 02 15:30:50 2000

Test Stop time: Sun Apr 02 15:36:48 2000

Test Duration: 000h 05m 5Es

Temperature CPUL {Min / Current / Max): 41.8 / 43,3 / 44.9
Temperature CPU2 {Min / Current / Max): 43,5 / 49,8 / 49.8

Test MName Cycles Operations Errors Last Error
Maths Bo 4171021930 ] Mo errors
MM Instructions 224 521127480 0 Mo errors
Memory {RAM) 27 4133853184 0 Mo errors
2D Graphics 112 6EEET4E ] Mo errors
3D Graphics 0 0 o Mo errors

Hard Disk (C:) 2 487TE0288 0 HNo errors
Floppy Disk (&:) ] o o Mo errors

Network ] o o Mo errors

CD ROM/DVD (D:) N o o Mo errors
Printer N o o Mo errors

Serial port 1 0 Q ] HNo errors
Serial port 2 0 ] ] Mo errors
Parallel port 0 0 o Mo errors

Motes:

Tested by J. Smith

DETAILED ERROR LOG:

2002-04-27 17:51:08, Status, PassMark BurnInTest V2.4 Pro BetaZ 1000
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XXVII- QUY TRINH HOAN TAT LAP RAP

Quy trinh nay mo ta két thdc viéc 1lap rap PC méi nhu th€ ndo. N6 bao
gbém chi yéu 1a xap xép gon lai cdc ddu day long thong, t6i wu cai dat BIOS va
cai dat thém hoac thdo d& céc cai dat phan mém theo yéu ciu cua don hang.

Mo ta quy trinh:
Miic do khé: 1 (rit thap).
Yéu to rui ro: 1 (rat thap).
Yéu cau phan cing:

- Van vit.

- Day nhua va kéo cat day.

- C6 thé can mot doi kep mo nhon.

Yéu cau phan mém: Khong.

Thoi gian thuce hién: Khoang 5-10 phuit.
Chuan bi / Pé phong:

- Can dam bdo da tat nguoén truée khi quay trd lai hé thong dé

hoan tat no.

- Can than trong khong dé céc céap bi 1ong khi xip xép gon
gang bén trong hé thong.

- Can dam bdo hé thong 12 6n dinh va lam viéc tot trude khi
dong vo tra lai.

Cac budc quy trinh:

1) Tat may: Néu hé thong dang bat, thi can tdt mdy va rit dién ra.

2) Xap x€p gon gang bén trong vo:

Xem xét bén trong vo cic cap long thong cé thé vudng viu quat CPU
hoac cac linh kién khac. Can dam bao ching khong bi thira hoac lam 16ng cac bo
phan khdc trong vo. Thir gdp chiing lai. Ciing c6 thé dung day nhua (cét cac ddu
bang kéo cit day) dé co dinh cac day long thong.

— —

_—r
.

i .-ﬁh-__ nd
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3) Lap lai vo than may: Dat nap hodc thanh bén vao vi tri. Cai khoa
dé c6 dinh vo.

4) Bat may tro lai: Bat may va dam bao né van lam viéc t6t, va ngay
titc khic vao chuong trinh BIOS setup.

5) Toi uu cai dat BIOS: Bay gid da c6 hé thong lam viéc tot, cin toi
uu cong nang cta hé thong bang cdach ngat b6t mot s cai dat BIOS ma trude day
da giit lai & default hoac céc tri s6 an toan. Khoi dong lai hé thong va vao BIOS
setup, sau do t6i wu cdc cai dat. Nhé Iuu gift lai nhitng thay déi da 1am.

6) Cai dat thém hoac thao do cac cai dat: Tuy theo yéu ciu cua don
hang ma thuc hién cai dat thém phan mém hoac thdo d& céc cai dat phan mém da lam.

7) Thao cac thiét bi ngoai vi bén ngoai: Thiao cdp n6i than may véi
cac thiét bi ngoai vi bén ngoai (monitor, ban phim, chuot).

8) Chuyén sang cong doan dong goi va xac nhan chat luong.
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KHUYEN NGHI
PHAM VI UNG DUNG VA PIEU KIEN AP DUNG CONG NGHE

B0 quy trinh tich hop hé thong cum roi rac dugc dé xuat trén co s& nhiing
kinh nghiém thuc t€ 1ap rdp mdy tinh & trong va ngoai nudc, va nhiing hudng dan
cuia cdc nha san xuat linh kién va phan mém. N6 c6 thé ap dung cho lip rdp quy
mo6 nhd. Dé dung duoc cho 1ip rdp quy mo 16n hon theo day chuyén, cin c6 su
sp x€p lai trinh tu cdc nguyén cong (xem phan C - chuyén dé 2.2). N6 ciing ¢o
thé dung cho khi nang cép hoic stra chita 16n PC.

Tuy vay, do su phat trién nhanh chéng cua cong nghé va san pham, nén
khi cong trinh ndy dén tay nguoi dung c6 thé da lac hau it nhiéu. Do vay, dé 4p
dung dugc, cin chon loc, cap nhat lai thanh quy trinh thich hop véi diéu kién san
xudt cua moi don vi. Viéc dung ngay khong c6 su thich tng sé khong dem lai
hiéu qua tot.
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PHU LUC

(Tai liéu tham khdo)

BIOS Settings
&
PC Troubleshooting Guide
&

Install The Operating System
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BIOS Settings

Prepared for

VIETNAM INFORMATICS COMPANY

No. 18 Nguyen Chi Thanh Street, Ba Dinh District,
Hanoi City, Vietnam
Tel: (844) 8344665
Fax:(844) 8343466
Attn: Mr. Le Trung Truc

EXER SYSTEMS (S) PTE LTD
45 Kaki Bukit Industrial Terrace
Singapore 416125
Tel: (65) 7479669
Fax: (65) 7499669
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Introduction to BIOS

The BIOS (which stands for basic input / output system) is the central nervous system of a
computer. It is vital to ensuring the smooth operation of your PC. It handles all the grunt work and
housekeeping chores required to keep your PC operating. This includes cache and disk access, IDE
controllers, system timing, and serial/parallel ports. The BIOS is the first thing operating when you
turn on your PC and is visible on your screen as it loads the operating system.

Since the BIOS is so important to your PC, it is necessary to know how to manipulate it. Over the
years, the BIOS has advanced to the point where it now has many user defined options. Today's
BIOS can auto-detect drives as well as many other types of hardware through plug-n-play, in
addition to offering advanced power management. Many of the recent improvements have been
incorporated to reduce the amount of time a user must spend configuring the BIOS settings. There
is no doubt you will need to go into your BIOS at some time.

The Basics

As mentioned in the introduction, the BIOS is the core to the operation of your PC. It is the
framework for your computer to be able to run the rest of its software. It performs the POST, or
Power On Self Test. This is the sequence of system checks the BIOS goes through every time you
turn on your system.

The BIOS is what underlies the operating system. In a way, the operating system is a simplified
user-interface to the BIOS. This is of course rather exaggerated, since the OS is also very core to
your system. But, without the BIOS, the operating system does not do anything. For instance,
when you hit a key on your keyboard, the processor performs an interrupt to read that key. This
interrupt is handled by the BIOS, which assigns and manages the interrupts. This is similar for
other components on the system, which also operate by interrupts. By using this method, the
processor is able to conduct many jobs at once in regards to other hardware.

BIOS is often confused with CMOS. The two are often, and mistakenly, thought of to be one and
the same. Actually, CMOS, which stands for Complementary Metal Oxide Semiconductor, is the
little 64 byte piece of RAM which stores the settings for the BIOS to work off of. It is because of the
CMOS that the BIOS remembers your PC's configuration and is able to load it properly upon each
boot-up. The CMOS resides in a small integrated circuit, or IC, found on your motherboard. The
memory is maintained by a small current generated by a battery which also resides on your
motherboard. Newer board use a NiCad battery which recharges whenever the PC is on, but the
older ones use a standard battery, which when it runs out of juice, must be replaced. In a similar
fashion, if you wish, for some reason, to clear your CMOS and start fresh, simply disconnect the
battery. Of course, on newer boards, there is a CMOS-clear jumper, usually located near the
battery, which performs the same function.
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BIOS Setup

The BIOS setup is an area where you can configure your computer based on the hardware that is
in it. It allows you to change the BIOS settings, which in turn changes the way the BIOS configures
your chipset.

BIOS setup has been complicated by the growing complexity of computer hardware. As new
technology comes out, the BIOS too must grow to support them. This combines with the problem
of little standardization. since there are many BIOS makers, as well as many chipset and
motherboard makers, the whole scene has been quite complicated. The BIOS setup, therefore, is
really not well documented in most motherboard manuals. In some cases, technicians themselves
find themselves baffled by some of the settings available in the BIOS setup.

Below is a list of articles in this section. Note that due to all of the different BIOS versions on the

market, it is impossible to address all available settings as well as name them right. Some BIOS's
call the same setting different things.

Standard Setup

This is the most commonly changed section of the CMOS setup. When you first go into your CMOS
setup, this is the first option available to you. Hit Enter to go into "Standard CMOS Setup".

Here's a rundown of the options:
Date (mm:dd:yy):

Used to set the system date.
Time (hh:mm:ss)

Set the system clock. You may want to do this every once in a while. The system clock is not the
most accurate clock in the world.

Hard Disks

Usually, this will be a little table showing all installed IDE hard disks and their settings. Typically,
these settings are all set to Auto, meaning the BIOS senses the settings automatically for you. In
some BIOS, though, you may need to do this yourself. Three options are usually allowed. These
are "Auto", "User", or "None". "User" means that you will specify the hard disk settings yourself.
"None" means that you are telling the computer there is no hard disk on that IDE channel.

If set to "User", the settings are:

e Size: Usually set automatically depending on the settings for heads, sectors, and cylinders.

e Cylinders: The number of cylinders on hard disk. Should be written on drive.

e Heads: Number of heads. Should be written on drive.

e Write precompensation: Not much used on modern drives. It was used to accomodate
drives that had the same number of sectors per track, including both the inner and outer
tracks. On SCSI drives, set this to -1. On IDE drives, it is not necessary to worry about it
as it will be determined automatically.

e Landing zone: Used for drives that don't have auto-parking. All modern drives do, so just
set to 0.

e Sector: Number of sectors per track. It's often 17 for MFM drives, and 26 for RLL drives.
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Floppy Drive A

Used to choose the type of floppy drive you are using for Drive A. The most common setting is
1.44M, 3.5", but you should change it depending on your hardware.

Floppy Drive B
Same as Floppy Drive A. If you only have one floppy drive, set this setting to NONE.
Primary Display / Video

Choose the type of video display adapter you use. Most commonly set to VGA. If you have two
video cards, use the primary display to dictate this setting.

Keyboard
If you do not have a keyboard installed, this option tells the BIOs to skip the keyboard test in the
POST. this is useful for computers such as servers that may be booted without a keyboard.

Halt On

Tells the BIOS which errors to skip in the POST. For example, if you want the BIOS POST to
continue whether or not it gets an error on a missing keyboard, set this to "All, but keyboard".

Advanced Settings

This section of the BIOS looks like Greek to most people. It controls more of the nitty gritty of the
system. Below we will look at the settings in this area. Keep in mind that some of these will vary
depending on the year and brand of your BIOS.

Virus Warning

This will control the virus detection abilities of your BIOS, if your BIOS has such a thing. It basically
monitors the boot sector and notifies you if anything tries to write to it. Award BIOS now
incorporates Trend virus detection in their BIOS, so you will see a BIOS option for that as well. You
can either enable or disable it, although it may cause problems with some Disk Utilities such as
Nortons. Plus, a full anti-virus program is better.

Typematic Rate programming

Disabled recommended. This feature must be supported by the keyboard. If enabled, you have two
settings to specify. The Typematic rate delay is the amount of time the system will wait when
holding a key down before it will start repeating the value of that key. Set it to 500 for 500ms
delay. The typematic rate (chars/sec) is how fast the value will be repeated when the key is held
down. Set to whatever you want. 15 is good.

Above 1MB Memory Test

Disabled recommended. This controls whether the POST will test all system memory for errors
upon boot-up. This is made redundant by DOS's HIMEM.SYS, so save boot time and leave it
disabled.

Memory Tick Sound

Controls whether you hear an audible clicking while the memory is being counted at boot-up. Kinda
trivial, if you ask me.

Memory Parity Error Check

Controls whether the memory is checked for errors. This is done by looking at a ninth bit of data
which is a parity value. The parity bit is set so that the parity of all bits together is odd. When
checked, if the parity of the byte does not have an odd value, then the system issue a Non-
Maskable Interrupt, or NMI, and stops. On some boards, you can disable this feature altogether,
but enabled is recommended if your memory supports it.
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Wait for F1

This controls whether the system will wait for you to press F1 after any error before continuing with
the boot process. Disabled is good for faster boot-up or for file servers, but enabled will make sure
you see every error if there is one.

Boot Up NumLock Status

Specifies whether the NumLock will be activated on start-up or not.

Numeric Processor Test

If you have a processor with math coprocessor, which all modern processors have, then enable this
function. Disabling it means that the system will ignore the FPU, significantly decreasing
performance if your processor DOES have one. Disable only with a old processor without an FPU or
coprocessor.

Floppy Drive Seek at Boot

Controls whether the Floppy drive A is powered up at boot-up. Disable for a faster boot-up and
longer lasting floppy drive.

Boot Sequence

Controls the order in which the BIOS looks for a bootable device on start-up. Depending on your
hardware, there may be a variety of options available here, including booting off the ZIP drive or
LS-120 (if your BIOS supports this). Most users have this set to A, C. This makes the system look
at the A: drive first for a system disk before going to the hard drive. If you are using SCSI drives,
the set to A, SCSI.

Bootup CPU Speed

Set to High. If any problems, try Low.

External Cache Memory

Most systems today have L2 cache, therefore it is recommended for most to have this enabled for
increased performance. It is common for users to have L2 cache and have this option disabled.
This leads to a slower machine. If you do not have L2 cache, then disable this. If it is enabled and
you don't have it, the system will probably lock up.

Internal Cache Memory

Enabled for most. This enables any L1 cache on-board your CPU. Most modern CPU's, 486 or
higher, have this. If not, leave it disabled.

Fast gate A20 option

A20 refers to the first 64K of extended memory, known as the high memory area. This option
controls whether this chunk of memory is used to control all memory above 1MB. In older systems
this was traditionally handled by the keyboard controller chip. For faster performance, enable this.
Turbo Switch

Disable recommended on most systems.

Shadow Memory Cacheable

Enable for faster performance. This copies BIOS code to system RAM for faster access. Disable if
there are any problems.

Video ROM Shadow

A relic from the past. When enabled, it copies code from the video portion of your BIOS over to
RAM for faster access. In old DOS games, this sped up video performance. But, with Windows, it
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does not help. Since Windows games use API's like DirectX to write directly to the video card
bypassing BIOS, enabling this option could decrease stability of your system since games could
overwrite video instructions in RAM.

Adapter ROM Shadow...

This is followed by some cryptic memory addresses. This controls whether you want to shadow the
ROM on any adapter cards on your system. Because you need to know what card take what
memory addresses in order to use this wisely, it is recommended that this be disabled just like
Video ROM shadow.

Quick Power on Self Test

This option enables a quicker boot-up by skipping some of the internal diagnostics that would
usually take place on start-up. It makes boot-up faster, but also leaves you more susceptible to
errors wince some problems will not be detected at start-up.

IDE HDD Block Mode

Enabling this function can speed up IDE drives by allowing multiple sector read/write operations, a
feature most modern IDE drives support. For Win 9x, give it a whirl. Under NT, Microsoft
recommends it is disabled to prevent data corruption.

Report No FDD for Windows 95

This setting fools Windows 9x into thinking there is no floppy controller installed, thus freeing up
that IRQ. If you're on a laptop with no internal floppy drive, you should enable this as well as
disable the FDD controller in Integrated Peripherals.

Bus Settings

This section varies quite a bit on your BIOS version and brand.
AT Bus Clock Selection

This setting determines the divider used on the CPU clock to determine the speed of the ISA/ EISA
bus. The settings are in terms of a divider, in the form CLK/ x. X is the divider. It is the humber by
which the CPU clock is divided to determine the ISA bus speed. The CPU clock is the CPU
frequency, but the external CPU frequency. This means that, for example, if you have a 486DX33,
66, or 100, you need to put this setting on the external CPU clock of 33MHz. the good thing here is
that most modern boards automatically detect this setting for you.

ISA Bus Speed
Same thing, but for PCI.
Bus mode

Synchronous or asynchronous. In synchronous mode, the CPU clock is used above. In
asynchronous mode, the ATCLK is used.

Wait States

whenever something is done over the AT bus, it indicates the number of wait states. This, like with
memory, helps to have the older ISA cards work with faster systems.
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Fast AT cycle
enable this for faster operations using ISA cards, especially video.
ISA IRQ

Used to tell the PCI cards what IRQ's are being used by the ISA cards so that they can work around
them. Used for plug-n-play OS's.

Memory Remapping
Disabled recommended.
DMA Wait States

The number of wait states inserted before DMA. Lower the better.

Cache Settings

Cache Read Option

Also SRAM read wait state. It controls how many clocks are needed to load four 32-bit words into
the CPU internal cache. It is typically caleed "clocks per word". It is usually notated in the m-n-n-n
notation, and is limited to CPU's supporting burst mode. 2-1-1-1, 3-1-1-1, or 3-2-2-2 are common.
It determines the number of wait states for the cache RAM. The lower the better. 4-1-1-1 is good.
Fast cache Read/ Write

Enable this if you have two banks of cache memory, 64K or 256K.

Cache wait states

As with any wait state, the lower , the faster.Set this to 0 for best performance. For bus speeds
over 33MHz, you may need to set this to 1.

Tag RAM Includes Dirty

Enabling this will increase performance because cache RAM is simply written over instead of
actually replaced.

Chipset Feature Settings

This section varies quite a bit on your BIOS version and brand, so i will include names from
different BIOS versions. Many people try the settings as tests to see if they help. Feel free to mess
around, but make a record of what you change, and if there are problems, put it back.

Automatic Configuration

Easiest setting. BIOS determines all of these settings for you.
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Slow Refresh

This allows the memory refresh cycle to occur less often, thus increasing performance and reducing
power. Enabled is recommended, if your memory will support it.

Concurrent Refresh

This allows both the refresh hardware and the processor to have access to the memory at the
same time. Enable this for increased performance.

Burst Refresh

Perform several memory refreshes at once. Increases performance.
DRAM burst at Four refresh

Refreshes memory in bursts of four. Enable for more performance.
High-Speed Refresh

If memory supports it, this allows for faster refresh cycles.
Staggered Refresh

Refreshes are performed on the memory banks one after the other. This means they will not be
done at the same time. This reduces power.

Decoupled Refresh

This allows the ISA bus and the memory to be refreshed separately. since refreshing the ISA bus
takes longer, this eases up the strain a little.

Refresh Value
The lower, the better.
Read Wait States

Since the CPU is usually much faster than the memory, wait states are used to keep the memory
in-tune with the faster CPU and thus avoid parity errors.

Write Wait StatesSame as above, for for write. In many cases, the two are combined into one
setting, called DRAM Wait State.

SDRAM RAS-to-CAS Delay

Default is to have no delay. CAS stands for Column Access Strobe. DRAM is organized into rows
and columns. Each area is accessed through strobes. When a memory access is performed by the
CPU, it activates RAS (Row Access Strobe) to find the row containing the needed data. then, a CAS
specifies the specific column to show the exact data needed. RAS speed is the speed of the chip,
while CAS is half that speed. The delay setting tweaks the delay between the two signals that
control the RAS and CAS. The number dictates how many CPU clock cycles the memory needs in
order to prepare for another access. A setting of 3 is normal, but decreasing to 2 might speed up
performance. As usual, if this results in any instability, change it back to 3.

System BIOS, Video BIOS, Video RAM Cacheable

This setting copies this data into the L2 cache, thus increasing performance. Problem is that
Windows hardly ever uses this feature. So, it is recommend that these options remain disabled so
as to preserve L2 space.

Passive Release
Controls whether the CPU can read and write to the PCI bus concurrently over the ISA bus. In

general, leave it enabled for increased performance. If you are having problems with any ISA
cards, though, try disabling it.
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AGP Aperture Size

This setting controls just how much system RAM can be allocated to AGP for video purposes. Some
say that the more the better, but in reality, a setting of 64 MB should be fine for anyone unless
your manual says more.

AGP 2X Mode

A way to manually set the AGP mode of your system. The setting you choose depends on what
mode your video card supports.

Spread Spectrum Modulated

Enabling this allows the system to turn off the AGP, PCI, and SDRAM signals when not in use in
order to reduce electro-magnetic interference. Award says this can lead to some instability, so it
should be disabled unless you're having an EMI problem.

Integrated Peripherals

This section of the BIOS is used to control the various ports of the computer, including parallel,
serial, and IDE ports. Since a PC only has 15 IRQs, some of these settings can be used to free
some up if you don't need them.

Lets go through the settings. Of course, the names, etc. do vary depending on the BIOS version
you have.

IDE HDD Block Mode
Enabled recommended. This enables multi-sector transfers.
Primary PIO

This function allows IDE drive to transfer several sectors at a time. Several modes are possible.
Mode 0 means one sector at a time. Mode 1 is no interrupts. Mode 2 means sectors are transferred
in a single burst. Mode 3 means 32-bit instructions at up to 11.1 MB per sec. Mode 4 is 16.7
MB/sec. and Mode 5 is up to 20 MB/sec. Standard for most drives today is PIO Mode 4. But, many
BIOS's offer an AUTO setting that will automatically make the best call for your drive. These modes
must be set for each drive, including primary master, slave, secondary master, slave.

Ultra DMA
Set to Auto. Enable if your drives are UDMA capable. Win98 can set this up for you.
On-Chip PCI IDE, or IDE Controller

Used to either enable or disable your either of your on-board IDE controllers. You can disable one
of these if you do not need it, freeing up resources. For example, if IDE-2 is unused, you can
disable it, thus freeing up IRQ 15 so something else can use it.

SMART

Some BIOS offer this option to enable or disable a hard disk's SMART capability. SMART stands for
Self Monitoring Analysis and Reporting Technology. It is used to detect and report impending disk
problems. Some utilities use this technology to make disk diagnostics.

USB Controller

Enable or disable your motherboard's on-board USB controller.

Phan B — Chuyén d€ 2.1 - Quy trinh tich hop hé thong cum roi rac
Trang 109



KC-06-03 CN Quy trinh ldp rdp Mdy tinh thuong hiéu Viét Nam

FDD Controller

Enable or disable your motherboard's on-board floppy disk controller. You probably want this
enabled.

OnBoard Serial Port

Used to enable or disable the serial ports. Setting to AUTO will usually default to IRQ 4, and 3F8
(COM 1) or IRQ 3 and 2F8 for COM 2. Disabling will, of course, free up the IRQ's.

Parallel Port

See Serial Port. You may also see a parallel port mode, options being SPP, EPP/SPP, ECP, ECP/EPP.
Set to either ECP, EPP, or both. These modes offer high transfer rates over the port as well as add
bi-directional capabilities. Of course, ECP uses a DMA channel.

You may also see other options in this menu, depending on your computer. For example, there are

functions for controlling the POWER ON procedure, such as Button Only or space bar of your
keyboard, if your board supports that. You'll have to consult your manual for these other settings.

Power Management
PC's having the "Green PC" specification offer a power management section in the BIOS.
This is used to control the various power saving features of the PC.

There are three power management setups: APM (Advanced Power Management) which
was set forth by Intel and Microsoft, ATA (AT Attachment) for IDE drives, and DPMS
(Display Power Management Signaling) which shuts down both the monitor and video
card at the same time.

Power Management

The level of power management can be set. Disable if you don't want any of it. You can
use min or max settings that are pre-determined, or set to "User Define" to specify.

PM by APM

Used to either enable or disable APM power management.

Video Off

Either disable or set to DPMS. You can also just go to blank screen.
PM Timers

Used to set the waiting period before the PC starts shutting down its components.
Disable to make sure this doesn't happen. Or you can set up times for things such as
HDD power down, doze mode, and suspend mode.

Soft-on by Power BTTN

Controls whether the PC shuts off immediately after hitting the power button or delaying
a few seconds.
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Updating BIOS

Flash BIOS

Older computers may have BIOS too old to handle plug and play, fancy video cards, or large hard
drives. In this case, it is wise to upgrade your BIOS.

Many machines require that you install a whole new motherboard in order to swap the BIOS for
something newer. Many Pentium machines, though, have Flash ROM, or Flash EPROM. If such chips
are used in the BIOS, the machine is said to have Flash BIOS. In such machines, you simply run an
update utility to upgrade your BIOS. The software performs all of the modifications for you. While
this can be very easy to do, you must do it according to the instructions that come with the
update. If installed wrong, your computer might not start at all.

Before installing any new BIOS, first make sure you get the right BIOS, Contact the company that
made your machine and ask them what they think your machine should be running. Next, enter
your CMOS and record your settings. On most machines you can get to CMOS by pressing F1 or
Delete after start up or CTRL-ALT-ESC. Once there, record your setting either by hand, or printing
them. Make sure you get all of the settings. Using the PRINT SCREEN button might be the best
way. This step will make sure you can rebuild the settings if your CMOS gets erased during the
upgrade.

If the computer you're upgrading has a modem, you can log on to the company's BBS or web site
and usually download the new BIOS program for free. When you download it, download to a
bootable, high-density diskette. Make sure you format and copy system files to the diskette before
use. This option is given in the Windows95 format screen. If the system has no modem, you will
need to contact the company and ask them to send you the BIOS on diskette.

Once you have the upgrade file on diskette, pop the disk in Drive A:. Unzip the file if it is zipped.
Then read any *.TXT files or any other file that has installation instructions. These are your prime
instructions to follow and take precedence over anything I could write here. You may want to print
them. Below, I will outline the procedure:

1. Insert the bootable floppy disk in drive A:.

2. The file that you downloaded from the manufacturer will be a compressed self-extracting
archive. Move the file into a temporary directory and uncompress it by typing in the file's
name and Enter.

3. It should uncompress into a license agreement and an executable. Read the license
agreement. Then, you want to extract the contents of the executable to your floppy disk.
Do this by typing the filename A: and Enter. For example, if the file is called BIOS.EXE,
then type BIOS A: and hit Enter. This will extract it to the A: drive.

4. Place the floppy disk containing the new BIOS into the A: drive of the computer you wish to
update. Reboot the system with the disk in the drive.

5. Press Enter to go to the Main Menu. Select "Update flash memory from a file." Then select
"Update system BIOS."

6. When it asks you to type the file path, just press enter, tab, then enter again.
7. Once the process is complete, remove the floppy and reboot the machine.

8. As it boots watch the BIOS identifier to make sure the new version is actually being used.
During boot, hit the appropriate key to go into the CMOS setup.

9. Assign all of your settings. You can use the BIOS Guide stated above.

10. Save your settings and reboot.
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Recovering from a Failed Upgrade

It is rare, but sometimes something goes wrong while trying to upgrade the BIOS. If something
interrupts it, it could leave the computer in an unstartable state. Although this can really freak you
out, it is possible to recover. Below is an outline of how to do so:

1. Make sure you have the power supply connected and floppy drive connected as A:. Also,
make sure you have a PC speaker connected. More than likely, you will have no video at
all, so your PC speaker and the floppy LED will be the only way to tell what is going on.

2. Find the "flash recovery" jumper on your motherboard and put it into recovery mode.

3. Install the bootable upgrade disk into Drive A:.

4. Reboot the system.

5. When the system beeps and the floppy LED is lit, it is copying code. When the LED goes
off, it is done.

6. Turn the system off.

7. Change the flash recovery mode jumper back to default.
8. Leaving the disk in drive A:, turn the system back on.

9. Continue the upgrade process laid out above.

If your motherboard does not offer the flash recovery mode option, it will be necessary to contact
the manufacturer.

Installing A New Chip

Most of the time, if one can't flash the BIOS, then he/she just buys another board. This is usually
the recommended option. But, some boards will allow you to just pluck the old BIOS chip off and
put a new on. Usually, it is the older boards that can do this.

Finding the BIOS chips can be somewhat frustrating. To make sure you get the right kind, you can
go to the place where you bought your motherboard and see if they have any. You can also look in
computer mags for ads that advertise ROM-BIOS. Just make sure you know what kind you have
and a computer guy at the shop should be able to fit you with something better. Remember, I
described how to find your BIOS in the Motherboards page. You can also find out what type you
have on start-up. Watch the screen, and it may say something similar to AMIBIOS (C)1992.

Now let me tell you how to put it in:
1. Turn off the computer, unplug it, and take the case off.

2. Find your old BIOS. If you have several BIOS chips, note what order they are in.
Sometimes they are marked as such. The new BIOS will need to be put in in the same
order.

3. Remove the old chips. If there is anything in the way, get it out of there. Now get a chip-
puller. This is a tweezer-like tool. This makes it easier to yank it out. If you don't have a
chip-puller, and not everyone does, you can gently use a flat head screwdriver to lift up
each side of the chip little by little until it is out.

4. Insert the new ones. Install them in the correct order. Also, make sure the notched end of
the chip matches the notched end of the socket. Make sure that the little pins on the chip
are straight. While installing them, put the first row of pins in first. Then slowly lower the
other side into the socket, making sure they line up with the holes. After you're finished,
give the chips a final push down, just to make sure.

5. Put everything you took out back in. Clean up your mess. Put the case on.

6. Turn it on. It should boot up and give you a new BIOS date on the screen.
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PC Troubleshooting Guide

Prepared for

VIETNAM INFORMATICS COMPANY

No. 18 Nguyen Chi Thanh Street, Ba Dinh District,
Hanoi City, Vietnam
Tel: (844) 8344665
Fax:(844) 8343466
Attn: Mr. Le Trung Truc

EXER SYSTEMS (S) PTE LTD
45 Kaki Bukit Industrial Terrace
Singapore 416125
Tel: (65) 7479669
Fax: (65) 7499669
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Troubleshooting

Sometime during the life of your PC something will go wrong. Unless you want to pay
someone big bucks to fix it, you will need to learn how to troubleshoot it yourself. That is
why we have created this section.

Attempting to troubleshoot your own computer can be a real nightmare. After awhile,
you feel like trading your screwdriver for a sledge hammer. I know. I've been
there. Before trying to troubleshoot, you must keep a few things in mind:

e A computer isn't that complicated. Its just a collection of parts.
e Do not panic. Chances are that your problem is really pretty simple.

e What has changed since it last worked? Sometimes one has done some small
upgrade that seems unrelated to the problem, but in reality caused the problem
to begin with.

There are also some things that you should think about:

e Beta software: Remember that this software is beta because it still has bugs.
Some problems may be the result of this.

e Jerry-Rigging. If you have built some strange setup on your computer to "make
due", this could result in a problem.(i.e., short cables, missing screws)

e Viruses. Scan for viruses. Some of them can do some nasty things.
e If its under warranty, let them do it.

Here is a list of the current troubleshooting articles:

Beep Codes

Beep codes are the beeps you hear from the PC speaker when you turn on your
computer. They are your computer's way of letting you know what's going on when there
is no video signal. These codes are programmed into the BIOS of the PC.

There is no official standard for these codes due to the many brands of BIOS there are on
motherboards, but two popular brands are Phoenix and American Megatrends, Inc.. As a
result, these beep code formats are the most common, and will be covered here. If you
don't know who made your BIOS, you can consult the manual for your motherboard. If
you don't have a manual, simply take off the case and look. Once you find the BIOS
chip(s), just look at the sticker on it and see if it says "AMI" or "Phoenix".

Once you have determined your BIOS make, consult the following to see what's wrong
with your computer.

Normally, a computer with AMI BIOS doesn't bother with beeps. It will flash a nice little
error message right across your screen. Its when the video card isn't working or
something rather serious goes wrong that your computer will start beeping.
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AMI BIOS BEEP CODES

# of beeps
What's Wrong
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Phoenix beep codes are more detailed than are the AMI codes. It emits three sets of
beeps. For example, 1 -pause- 3 -pause 3 -pause-. This is a 1-3-3 combo and each set of
beeps is separated by a brief pause. So, you need to listen and count when your
computer starts doing this. Reboot and recount if you have to.

PHOENIX BEEP CODES
Beep sequence
What's Wrong - ]
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Award BIOS is very common. But, they don't do much in the way of beep codes. Award
holds that the only BIOS beeps you will hear are 1 Long, and some short combination
after. They all indicate a problem either with memory or video, as these are the only
problems that would keep the system from doing anything. Any other errors will be given
an on-screen error.

Beep sequence
What's Wrong

These tables serve as a stepping stone to troubleshooting your system. You can use
them to read into the beep codes and better steer yourself in the right direction. You can
then use our main troubleshooting section for help on troubleshooting the specific
components you think could be the problem.
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Before Submitting Contacting Tech Support

Attempt to isolate the problem

This is an exercise in thinking like a computer. Take whatever problem you have and try
to pin it down or rule out possibilities. If you are having problems with a component,
begin by ruling out everything related to it. If there are any vias on the line, remove
them. For example, if you are having printer problems but the printer is attached in
tandem to other items such as a scanner or ZIP drive, remove those items. Then, if the
trouble persists, you know it has nothing to do with those other things. This could also go
for items on an IDE channel, etc.

If wires or cables are used (such as IDE cables, printer cables, phone cords) always test
these wires. Try another one. Try another IDE cable, for example. If it involves a phone
wire on a modem, use a phone to test the phone wire and jack and make sure they are
active. Many times in doing this, you may also fix the problem inadvertantly by fixing a
previously bad connection.

Many times on PC assembly, people will go to far and install everything before making
that first boot. Once again, you need to isolate the problem. This is why we recommend
always building a PC only to barebone status before making that first boot. This way you
have less to worry about.

It is nice to have extra hardware around. Techs often ask if you do, because a great way
to rule out problems is to throw in a replacement and see what happens. for example,
you just installed a new video card or are having problems with it all of a sudden. Waell,
you could play with drivers and all sorts of crap, but you need to rule out a hardware
failure as well. After double checking connections per above (monitors connected, card
fully seated in slot), you can remove the video card and put in another, such as a simple
VGA or SVGA card. If your system comes back to life, then you can assume your other
video card is broken, because even with crappy drivers, any video card should at least
pump out the old 16-color display if it works.

Update the Drivers

A high percentage of PC problems can be fixed simply by downloading the latest drivers
for your hardware and updating or installing them. Especially if you have just changed
operating systems, this needs to be done.

Sometimes (and this also goes for narrowing down the problem) you update your drivers
and then it doesn't work whereas before it was. In this case, you may be using buggy
drivers or incompatible ones. Always make sure the drivers you install are specifically
stated on the manufacturer web site that they are for your specific hardware and your
specific operating system. Also, while in most cases beta drivers will work fine, you never
really know otherwise they wouldn't be in beta. So, if, after installing beta drivers, you
start seeing problems, un-install those drivers and go again with the tried-and-true.
Sometimes it is good to start with a clean slate, so you can just completely un-install the
hardware by deleting it from Device List in system properties (after un-installing any
drivers) and then rebooting and letting Windows re-detect and install.
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Be Aware of your Resources

Always check the web site of your manufacturer. Check the Support section of their web
site. Some sites offer really bad support, but many others offer great support or even
interactive support. We get a lot of more specific Windows error questions. We can help
with the basic ones, but the more specific ones can be searched for over at the Microsoft
Knowledge Base. I recommend you do so because, quite frankly, we use it quite a bit so
you might as well save us the hassle and look it up yourself.

You can also use newsgroups and internet search engines to find solutions. Very often
you will find other people who have the same exact problem and can tell you what they
did, or if they ever even fixed it.

Common Hard Drive Problems

If you're like most people, you have either already ran out of space on your hard drive,
or you are soon to do so. And you’ll probably go out and get a new hard drive, either new
or used. The new ones usually come with software that set the drive up for you, by
partitioning and formatting it. The used ones usually don’t. That's where the trouble
starts.

The most common problem I get from people trying to set up their hard drive is: "My
(Larger than 2GB) Drive is only showing 2GB." The problem for that is usually in the
Operating System (OS for short). The first version of Windows 95, for example, uses a
file system called FAT16. That file system limits the size of the hard drive that is visible
to the OS to only 2GB. So when you try to make that larger, it won't let you. Plain and
simple as that. You either must partition your hard drive into several 2GB partitions, or
upgrade to an OS that with a file system that will support more than 2GB on a partition.

Another reason is because your BIOS has limits. 386 and 486 and lower end Pentium
systems have limits of 512MB. Some Pentium Systems are limited to 2GB, and some of
the newer ones, are limited to 8GB. It's all in how the BIOS address the clusters on the
Hard drive. It can be corrected with software, that comes with most new drives, like
Western Digital’s EZ Drive, and Quantum’s Disk manager just to name a few. They take
over where your real BIOS can’t perform, and then addresses the hard drive correctly.

The next most common problem I get is "My hard drive says it's 2GB, but Windows is
saying it's 1.86GB. Where'd that 90MB of space go?" Well, that problem is all in the
numbers. The makers of the hard drive count 1MB as 1,000,000 Bytes. Windows counts
1MB as 1,048,576 bytes, a difference of 48,576 bytes. That adds up when you are
talking 2,000MB. Let’s do the math.

Makers of hard drive says there are 2,000,000,000 bytes on the drive, so divide that by
1024 to get the number of kilobytes on the drive. Do that again to get the number of
megabytes on the drive. Once more for the number of Gigabytes on the drive. You
should get 1.862645149GB, or just 1.86GB, which is what Windows is thinking. That's
where your space went, in the numbers.

Another problem I am asked the answer for are a lot of FAT32 ones. "What is FAT32?"
"Should I switch to FAT32?" "Can I switch to FAT32 and keep my data on the drive."
"What OSs support FAT32."

Versions of Windows95 older than OSR2, as well as any DOS version, operate on a file
system called FAT16 (or FAT12 in some cases). The existence of large hard drives has led
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to large partition sizes, which mean large cluster sizes and wasted space. Under FAT16, a
smaller cluster size is better, because a small file takes up a whole cluster if there is even
one byte in it; the Ileftover space is «called "slack." FAT32 changed that.

FDISK in Windows 95 OSR2 or later will only allow you to put FAT32 on drives larger than
512MB. (Unless you use the /fprmt switch when starting FDISK) Inside FDISK, you must
enable "large disk support," to choose FAT32. After exiting FDISK and rebooting,
FORMAT the drive. NOTE that you must manually reboot after exiting FDISK, this is not
automatic as in previous versions of FDISK. If you do not reboot between FDISKing and
FORMATIng, you will get strange-looking error messages.

As always, when you FDISK a drive, you will loose all data. But there are programs out
there, like the one that comes with Windows 98, and Partition Magic, that will convert
your drive to FAT32 without loosing your data.

With that, I hope that somehow, and someway, your Hard drive upgrades, and future
problems, will be easily corrected.

DOS Error Messages

128K NOT OK, PARITY DISABLED

The first 128K of your RAM has failed the POST. First, reboot. If the error is still there,
you likely have a problem with your RAM. Try switching banks of memory. Move your
second bank to your first bank, and vice versa. If you really want to fix the problem,
replace the SIMM that is located in SIMM slot 1.

8042 GATE-A20 ERROR
Usually caused by a bad keyboard. Try a different one.

8087 NMI AT XXXX.XXXX. TYPE (S)HUT OFF NMI, (R)EBOOT, OTHER KEYS TO
CONTINUE

Your math coprocessor has generated a Non-maskable interrupt. Have your math
coprocessor tested. If it has failed, replace it.

ACCESS DENIED

Your have tried to perform a write function to a read-only file. If using a floppy, make
sure the disk is not write-protected. If you really want to delete the file, you can change
it be a regular file, then delete it. In Windows 95, right click the file, choose Properties,
then un-check the "Read-Only" box. In DOS, use the ATTRIB command.

ALLOCATION ERROR, SIZE ADJUSTED

CHKDSK is telling you that the physical size and the allocated size of a file do not match.
It is not a big deal, but if this error is gotten often, backup your hard drive, because this
is sign of a coming failure.

ATTEMPTED WRITE-PROTECT VIOLATION

You tried to format a write-protected floppy diskette.
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BAD DMA PORT = XX

Your DMA controller chip on the motherboard has failed the POST. You will likely have to
replace your motherboard.

BAD OR MISSING COMMAND INTERPRETER

More than likely, you are trying to boot from a disk that is missing COMMAND.COM. If
this is a hard disk, replace this file into the root directory.

BAD PARTITION TABLE

Try reperforming FDISK on this drive. After this, if you still get this error, try low-level
formatting the drive. Another possibility is that you have picked up a computer virus
which has damaged the partition table. Try running anti-virus software.

BUS TIMEOUT NMI AT SLOT X

There is a error with your EISA bus. Make sure the card in slot X is configured correctly.
If this doesn't do it, call the manufacturer of the card. If all else fails, there is a possibility
of a faulty motherboard.

C: DRIVE ERROR
Your C: drive is not properly configured in the CMOS. Run setup and reconfigure.
C: DRIVE FAILURE

This is a time out message saying the computer has gotten no response from the hard
drive. There is a possibility your hard drive has crashed, but first check to be sure the
drive is receiving power from the power supply and that the data cable is attached
correctly.

CACHE MEMORY BAD, DO NOT ENABLE CACHE!

The cache memory chips on your motherboard are malfunctioning. Locate and reseat
them. You may have to replace the cache.

CH-2 TIMER ERROR

The timer chip on your motherboard is not working. Replace the motherboard.
CMOS BATTERY STATE LOW

Replace the CMOS battery.

CMOS CHECKSUM FAILURE

The checksum error correcting has detected corruption in your CMOS data. Replace your
CMOS battery and re-run setup. If the problem persists, the CMOs chip is probably bad,
and you'll have to replace the motherboard.

CMOS DISPLAY TYPE MISMATCH

Your CMOs says you have a monochrome video card installed. Correct this information in
setup.

COM PORT DOES NOT EXIST

You are trying to use a COM port that does not exist. Run a diagnostic utility and see if
the computer recognizes the COM port you are trying to use.
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DATA ERROR READING DRIVE X:

Usually caused by the slow misalignment of disk drives over time. Use a disk fixing utility
to realign the disk's data.

DISK BAD

A rather general error meaning some thing related to your hard drive is not working
anymore. First, check to be sure all of your data cables are attached correctly. Listen and
see if the hard drive platters are spinning. If necessary, unplug the drive and then re-
plug it in in order to better differentiate the drive's sound from the rest of the system. If
it is not spinning, try another power supply lead. If that doesn't help, your hard drive is
probably shot.

DISK BOOT ERROR, REPLACE AND STRIKE ANY KEY WHEN READY
You are trying to boot of a disk that is not bootable. Make sure it is a valid system disk.
DISK CONFIGURATION ERROR

Usually caused by trying to use a newer technology drive on a system that is too old.
Your BIOS does not recognize the code in the CMOS for this newer drive. This problem
can be fixed by updating your BIOS, in most cases.

DISK DRIVE 0 SEEK FAILURE

Drive 0 and 1 refer to your a: and b: drive. Most often, if you get this error it is because
your BIOS is looking for a drive that is not there. Check your setup and be sure that only
the floppy drives located on your machine are activated.

DISK DRIVE RESET FAILED

The disk drive controller cannot reset. Trying turning the system off and back on again. If
this doesn't fix anything, you'll probably have to replace the drive controller.

DISK BOOT FAILURE
Most likely, the boot disk in the A: drive is bad. Try another one.
DISK READ FAILURE

Many potential problems. Try another disk. Make sure the cables are correctly attached
to the drive. If all this is ruled out, your floppy drive is probably bad.

DISPLAY SWITCH NOT SET PROPERLY

Some older 286-486 computers have a jumper on the motherboard that controls
monochrome vs. color. Check to be sure that it is set correctly.

DMA ERROR

Your DMA chip has failed. You'll have to replace the motherboard.
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DRIVE NOT READY

If this is a floppy drive, make sure the disk is inserted all the way. Try another disk.
Make sure the floppy drive cable is not damaged. If this doesn't pinpoint the problem,
you'll have to replace the floppy drive. You may have a bad sensor, so it can't sense a
disk inside it.

EXPANSION BOARD NMI AT SLOT X

The board in slot X has produced a nonmaskable interupt error. Remove the card and
inspect it for damage. Consult its manual or the manufacturer.

FAIL SAFE TIMER NMI

An EISA device has gone awry. It is taking up the entire bus. Try rebooting. If this
doesn't help, try to narrow down which expansion card is producing the error by
removing them one by one and rebooting. If none of the cards seem to be suspect, the
problem may lie with the motherboard itself.

FDD CONTROLLER FAILURE

This often means your floppy drive controller has failed, or possibly the drive itself. If
using an I/0O card, make sure it is still seated fully in the bus. Check all cables. If the
obvious is ruled out, buy a new controller.

FILE ALLOCATION TABLE BAD

There is a problem with the FAT. Try running a disk repair utility.
FIXED DISK CONFIGURATION ERROR, CONTROLLER FAILURE
See Hard Disk Configuration Error.

GATE A20 FAILURE

The computer has had to switch into protected mode in order to count its memory. First,
try another keyboard. A bad keyboard cam cause the controller to send misc. signals
across the address line 20. If this doesn't help, then you'll have to replace the
motherboard.

GENERAL FAILURE READING DRIVE X:

First, press I for ignore, then use a diagnostic utility to test the disk. If this doesn't help,
press A for abort, then inspect all cables related to the drive producing the error. If it a
floppy, try another diskette.

HARD DISK FAILURE
See C: DRIVE FAILURE above.
HARD DISK READ FAILURE - STRIKE F1 TO RETRY BOOT

First, check the hard drive cables. f this isn't the problem, press F1 and see if it reboots.
If it does, run a diagnostic on the drive. If it doesn't reboot, boot the system off a system
disk then switch to C:. If you get an Invalid Drive message, then the computer is getting
no signal from the drive. Make sure the drive is properly set up in CMOS. Try rebooting
again. If all else fails, try reformatting the drive. If this doesn't help, your drive or
controller is crashed.
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INFINITE RETRY ON PARALLEL PRINTER TIMEOUT, PRINTER DEVICE FAILURE

Makes sure your printer is turned on and on-line. If you have a device between the
printer and the computer, such as a ZIP drive, make sure it is turned on, too.

INSUFFICIENT MEMORY

Your software is trying to use more memory than is physically installed in your system.
Try adding more memory, or running a memory management program. See if you have
any unnecessary programs running. Check your start up folder to see what starts on boot

up.
INTERNAL CACHE TEST FAILED

Reboot and try again. If this doesn't help, your CPU cache is probably dead. You'll need a
New processor.

INTR1 ERROR

Replace your motherboard. The interrupt controller is fried.

INVALID BOOT DISKETTE
Try another valid system disk.
KEYBOARD BAD

Your keyboard has failed the post. Make sure it is connected. If it is, replace the
keyboard.

KEYBOARD CLOCK LINE FAILURE, STUCK KEY FAILURE

The keyboard is not responding to the controller's POST tests. Either the keyboard is bad
of its cable is bad. Makes sure there are no stuck keys.

KEYBOARD ERROR

Your keyboard may be incompatible with the AMIBIOS in your system. You can try to get
around this by setting the keyboard to "Not Installed" in setup in order to skip the
keyboard POST.

MEMORY ADDRESS LINE FAILURE AT XXX:XXX, ...
Impossible to fix. Replace the motherboard.

MEMORY PARITY ERROR AT XXXX

One of your memory chips is bad. Locate and replace.
NO BOOT DEVICE AVAILABLE

Your system can't find anything to boot off of. It displays this error after searching for a
Drive A: and a C: and finding nothing. Make sure your drive cables are in place. Make
sure you have a valid system disk in Drive A:. If there is not supposed to be a disk in
Drive A:, then the problem lies with your hard drive. Try hitting F1 to reboot. Then run a
disk diagnostic utility. It is possible your boot segment is damaged or out of alignment.
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NON-DOS DISK ERROR READING(WRITING) DRIVE X:

The computer can't find a boot track on the disk. Boot off a floppy then use SYS to
recopy the system files over.

NON SYSTEM DISK OR DISK ERROR

You are trying to boot of a non-system disk. If it a floppy disk, then try another one, or
simply remove the one you forgot to remove. If it a hard drive, you'll have to boot off a
floppy then use SYS to recopy system files to the hard drive.

NO TIMER TICK INTERRUPT

Your timer chip can't get the interrupt controller to designate interrupt 0. Your
motherboard will have to be replaced.

NOT READY READING DRIVE X:

Usually, the cause of this is that the drive door of your diskette drive is not closed all the
way. If it is, then you may have a bad sensor in your disk drive.

POINTER DEVICE FAILURE

There is a problem with your pointer device attached to your PS/2 mouse port. Make sure
it is properly connected to the computer. Try another device.

PROCESSING CANNOT CONTINUE
Happens when you run a DOS utility without enough memory. Add more RAM.
RAM BAD

Pretty self explanatory. Usually, one or more of your RAM chips is bad. Its best to bring
your system on just the RAM to a shop and have them test for the bad chip. If no
memory is bad, the problem could lie with your motherboard.

REAL TIME CLOCK FAILURE

Run setup again and reset the time. If the problem persists, try replacing the battery. If
that doesn't do it, replace the power supply.

RESUME='F1' KEY
Some type or error has occurred, but hitting F1 allows you to continue.
XX=SCANCODE, CHECK KEYBOARD

The computer received a strand signal from the keyboard. It may be caused by a bad
connector a maybe even a stuck key. Either fix the stuck key or try another keyboard.

TARGET DISK IS WRITE PROTECTED

Often seen when trying to do a DISKCOPY to a write protected floppy disk. If the disk is
not write protected, then that part of your floppy drive that senses write protection may
be broken. Best bet is to buy another diskette drive.
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TRACK 0 BAD - DISK UNUSABLE

This error may be seen if trying to format a larger disk in a lower capacity floppy drive. It
could also mean your disk is bad, in which case you just try another. If this is your hard
drive, then you'll likely have to replace the hard drive.

UNLOCK SYSTEM UNIT KEYLOCK

You have locked the keyboard out by locking the keylock on the front of your computer.
Unlock it then reboot.

Windows 2000 Command Prompt Troubleshooting Tools

There's nothing like a command prompt tool for getting down and dirty with Windows
2000 troubleshooting. While many of these same functions can be provided in a GUI,
some people still prefer the command prompt. Most of these command prompt tools are
related to networking, however some potential disaster recovery areas are covered as
well. What I will be presenting in this article is a list of some of the more common tools
and the information they provide. On any of these tools you can get a listing of the
switches and context of the command by using /? as the switch. These Tools are
generally for the advanced user, but then aren't most people using Windows 2000
advanced users?

Example:
c:ping /?
gives you a list of tools available with the ping command.

Networking Tools

e Ping.exe : The BIG one. This is probably one of the most used tools for TCP/IP.
Ping sends ICMP Echo Requests to verify that TCP/IP is configured correctly and
that a remote TCP/IP system is available. Ping is very customizable through
switches. This should be your first stop during times of networking problems.
Using it to test network response time is but one of it's many functions.

e Arp.exe : allows you to view and modify the ARP (Address Resolution Protocol)
cache on the interface of the local computer to detect invalid entries.

e Nslookup.exe : Check records, domain host aliases, domain host services, and
operating system information by querying Internet domain name servers. When
you start Nslookup, it shows the host name and IP address of the DNS server that
is configured for the local system, and then display a command prompt for further
queries. If you type a question mark (?), Nslookup shows all available commands.
You can exit the program by typing exit. To look up a host's IP address using
DNS, type the host name and press Enter. Nslookup defaults to using the DNS
server configured for the computer on which it is running, but you can focus it on
a different DNS server by typing server (where is the host name of the server you
want to use for future lookups). Once another server is specified, anything
entered after that point is interpreted as a host name.

e Hostname.exe : Displays the hostname of the computer.
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e Ipconfig.exe : Displays current TCP/IP network configuration values. You can
update or release DHCP (Dynamic Host Configuration Protocol) allocated leases,
and display register, or flush DNS (Domain Name System) names. Output can be
redirected to a file if desired.

e Nbtstat.exe : Check the state of current Netbios over TCP/IP connections, update
the NETBIOS name cache, and determine the registered names and scope ID.
Nbtstat is designed to help troubleshoot NetBIOS name resolution problems.
When a network is working ok, NetBIOS over TCP/IP (NetBT) resolves NetBIOS
names to IP addresses. It does this through several options for NetBIOS name
resolution, including local cache lookup, WINS server query, broadcast, LMHOSTS
lookup, Hosts lookup, and DNS server query.

e Netstat.exe : Displays protocol statistics and current TCP/IP connections. Very
cool utility. Try running it while connected to the net.

e Pathping.exe : Trace a path to a remote system and report packet losses at each
router along the way. Pathping combines features of Tracert and ping.

e Route.exe : Display the IP routing table, and add or delete IP routes.

e Tracert: Trace a path to a remote system. This tool gives you the number of hops
a packet must make to get there, and the IP address of each hop. It does this for
a maximum of 30 hops. This tool is very useful for seeing where a problem with a
slow response time may lie.

e NetDiag.exe : a diagnostic tool that helps isolate networking and connectivity
problems by performing a series of tests to determine the state your network
client and whether it is functional. Using the /I switch will output results to
netdiag.log as the results can be lengthy. This tool will likely not be installed on
your system by default. What you must do is go into your Windows 2000 CD in
the support/tools directory. Run the setup file there for full access to the Windows
2000 Support Tools. I had problems with getting this program running due to fatal
errors from it, but see how you make out. I'll keeps troubleshooting it to see what
I can do.

Non Networking Tools
/? switch displays options on these utilities as well.

e Sfc.exe : System File Checker. This utility scans protected system files and
replaces files overwritten with the correct system files provided by Microsoft. This
could prove to be an invaluable tool for repairing your system after some of those
search and replace programs that we all know so well get through with your
system files.

e Verifier.exe : Driver Verifier. This utility runs a series of checks in the Windows
2000 Kernel to expose errors in kernel-mode drivers. It can gather statistics from
the kernel, which are displayed by the GUI or logged in a file. Running verifier
with no command line switches starts Driver Verifier Manager, which is in a GUI
interface.

e Drivers.exe : Lists all drivers currently running on a system from the
%SystemRoot%System32drivers folder. You can use this tool to identify a driver
that may be causing problems due to corruption or because it is missing, not
loaded, or outdated.
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By no means are these the complete set of tools. However, these should nicely cover the
basics and get or keep you running. I highly recommend playing around with these tools

to get a feels for them.

If you have any other tools you would like spotlighted, send me an email with your
favorites and I will try to do another column like this in the future.

EAERR
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Install The Operating System

Prepared for

VIETNAM INFORMATICS COMPANY

No. 18 Nguyen Chi Thanh Street, Ba Dinh District,
Hanoi City, Vietnam
Tel: (844) 8344665
Fax:(844) 8343466
Attn: Mr. Le Trung Truc

EXER SYSTEMS (S) PTE LTD
45 Kaki Bukit Industrial Terrace
Singapore 416125
Tel: (65) 7479669
Fax: (65) 7499669
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Install The Operating System

At this point, the CD-ROM drivers are installed. So, you are ready to install the operating system.
You can choose whatever operating system you wish. I generally use Windows, as do most people.
For the sake of this tutorial, I will assume you are installing Windows. I will offer a broad outline of
the installation processes to each version of Windows I think you have any chance of using.

As a note, as we all know, a lot of the Microsoft operating systems out there are “upgrades”. This
means that it will ask for and check to make sure you have a previous version of the OS before
installing. In some cases, if you only have upgrades, you may need to install more than one
operating system on a machine to eventually get the one you want. For example, my version of
Windows XP is an upgrade. To get it installed, I typically install Windows 98 first. Since it itself is
an upgrade, I have it detect some old Windows for Workgroup diskettes I have. The reason I use
Windows 98 as a start is because you can run its setup directly from DOS, whereas you cannot run
Windows 2000 or XP setup programs directly in DOS Mode. Once 98 is installed, I turn around and
install Windows XP (or Windows 2000 if you wish) as a “"New Installation” rather than upgrade
(although that’s my personal preference). This is described below. When you are done, you can use
the built-in OS Loader to choose which operating system you want to use when you boot.

Windows 95 Installation:

1. Begin Setup. At the DOS prompt, type "D:setup". If your CD-ROM is a letter other than
D:, type in that drive letter instead.

2. SCANDISK. Once begun, the setup program will begin to run a SCANDISK on your hard
drive. This will proceed automatically and, hopefully, without error. If you get an immediate
error stating that you have no extended memory manager, don't fret. This is probably
because this drive is brand new and you don't have DOS installed on it. Simply hit ESC and
move on.

3. Welcome Screen. At this point, you will see the graphical interface of Windows 95 and a
Welcome screen. You should see a mouse cursor. Makes sure your mouse works. If not,
double-check its connections. You can setup Win95 without a mouse, but I wouldn't
recommend it. Now, hit "Continue".

4. License Agreement. You should see the Setup Wizard load, then a license agreement.
Read it, if you want, then click Yes.

5. Setup Start. Setup will tell you all about the three phases of this install process. How nice
of Microsoft to warn us.=) Click Next.

6. Choose Install Directory. You will be prompted to tell the computer what directory to
install Windows to. The default is C:WINDOWS, and I strongly recommend leaving this
value at default.

7. Options. Upon continuation, setup will run some routine tests on your system. After this,
you will be offered four options for a setup routine, "Typical", "Portable", "Compact", and
"Custom". Pick the options that best suits you. For most people, I recommend choosing
"Typical". If you wish to have more control over what Microsoft would like to install on your
machine, choose "Custom".

8. Authentication Code. Setup will prompt you for a long string of numbers and letters that
proves you indeed bought this software. This code should be available with a Certificate of
Authenticity.

9. Hardware Search. At this point, setup will analyze your computer to see what
components are installed. When asked if it has a MIDI or sound card, or video capture
card, check the appropriate boxes. This search may take several minutes, and expect your
hard drive to be very loud and active.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Select Components. Windows will ask you which components you would like to install.
Simply click on those you want. I recommend choosing at least Accessories,
Communications, Multimedia, and Disk Tools.

Network Configuration. Even if you don't have a network, Windows will want to add a
network card. Just accept the defaults and move on. This can be fixed later.

ID. You will be asked for your network identification. Just type something in for each line
just to make Windows happy. You can always change these names later.

Double-Check Settings. Change any settings that aren't right. Some drivers will have to
be installed later.

StartUp Disk. Windows will ask you if you want to make a startup disk. Make one if you
would like. You can always make one later as well.

Copy Files. Setup will now copy all of the files to your computer's hard drive. This may
take awhile depending on the speed of your system. When it is finished, click "Finished".

First Boot. Well, first Windows 95 boot. You will see a nice blue screen. At the bottom, it
will say "Getting Ready To Run Windows 95 For The First Time". It will do some thinking,
and it might take a while. Just let it go.

Password. You might be prompted for a password. Just hit "Cancel".

Hardware Setup. Windows will now detect all plug-and-play devices and configure them
automatically.

Time Zone. You will see a lovely world map. If you are installing OSR1, you can click on
the map on your location and set the time zone. In OSR2, Microsoft made the map
unclickable (to be politically correct with regards to border disputes) so you will have to
chose it manually below.

Add Printer. The Add Printer Wizard will appear. You can install your printer now, if you
like, or later if you want. If you'd like to wait, just hit "Cancel".

SetUp Finished. You will see a dialog saying setup is done. Click OK and the system will
reboot.

Check Settings. Upon reboot, you should see basic Widows 95. At this point, you can
check a few things to just to make sure setup did its job and that there are no problems.
Right-click on "My Computer" and choose "Properties". Then, just double-check everything.
Is the correct CPU detected? Right amount of memory? All of your hardware listed?

Optimize the OS. At this point, you might as well optimize the system a tad from the
start. Follow the procedures in the section on OS optimization. This includes optimizing
your swap file and disk cache settings, integral components of performance that Microsoft
configured poorly.

Install Additional Drivers. If you're like most, you have additional hardware that is not
yet set up. This probably includes your video card, sound card, modem, etc. Install these
drivers now. Follow the procedures outlined in their documentation. You may have to
reboot a few times.

Last-minute changes. At this point, reboot your machine and make sure all parts work.
Then, change your wallpaper, screensaver, etc to match your innermost desires. Then, YOU
ARE DONE!
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Windows 98 Installation:

1.

10.

11.

12.

13.

14,

15.

16.

17.

18.

Your CD-ROM drive should already be set up. If you had the luxury of a Windows 98
system disk, you can get the CD-ROM going easily by using this disk to boot the system
and choosing to boot with CD-ROM support when asked.

Type “Setup” at the command prompt to start the process. It will warn you that setup is
going to do a routine check on your system. This is fine. Press Enter.

It will do it’s thing. When its done, you'll be presented with the Windows 98 setup screen,
with the Welcome box. Here it says this could take from 30-60 minutes. Choose Continue.

It'll load the wizard and present the license agreement. If you are feeling weird, you can
read through it. Otherwise, hit "I accept this Agreement.”

It will then ask for the product key. You can find this on the CD-slip that help the Windows
CD when you bought it. Type it into the blank boxes. The key is quite cryptic, so you need
to be careful that you are hitting the right keys.

If you are using an Upgrade CD, then you will be shown the Upgrade Compliance Check
window. Find your disks or CD that contains a previous Microsoft OS. It could be that you
have Windows 95 on your hard disk already. In my case, I used my old Windows for
Workgroup diskettes. Choose the drive that contains the old OS. Follow the prompts. It will
ask for several disks, if you are using floppies. Once it is happy that you are indeed
upgrading, it will move on.

Select the directory to which you want to install Windows. For most people, the default of
C:WINDOWS will do just fine. Hit Next.

Setup will “prepare the directory”. Just wait.

You will be presented with your setup options. You are given four options: Typical,
Portable, Compact, and Custom. The explanations for them are given. Choose the one you
want. For the regular user, Typical will do just fine. If you want more control, and don't
necessarily want everything Microsoft thinks should be on your computer, choose Custom.

Type in your name and company name in the provided spaces.

If you chose custom, you will be given a window to select those components you want
installed. Go ahead and do that now.

You will be shown an Identification window, where you can choose your computer’s
network ID. Even if you will not be on a network, make up a name.

Computer Settings: Most likely, these are right. If not, hit Change and change them to the
suitable settings.

Choose your location from the Scroll Box and hit next.

The next window informs you that setup will make a startup disk for you. If this is your first
install and you do not already have a Win98 system disk, I recommend you do this. Just
follow the prompts. If you don’t want to make one, Microsoft doesn‘t really give you an
easy out. Just hit next. It will start compiling the data. When it pops up with a window
saying to put a floppy in drive A:, just hit cancel and you will get away with not making a
startup disk. Sneaky, huh.

The next window just says that Windows is ready to start copying files. Hit next.
Now you can sit back for a bit, watch the little Microsoft messages flash across the screen,
watch the Estimated time remaining get smaller, or just leave and go get coffee. Windows

will sort of take care of things from here, but I'll walk you through the rest anyway.

When the system needs to re-start, Windows will do it automatically for you.
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19.

20.

21.

22.

The hard drive will click away for a few minutes while setup does its thing. When the blue
screen comes back, you will see a window saying Setting up Hardware. This is where setup
is detecting your plug-n-play hardware and other components and installing the drivers for
it. Just be patient. When its done, it will re-start again.

After it has finalized the settings, it will first give you a window to set your time zone and
date. Go ahead and do this.

It will continue to coast for a few minutes.

When it re-starts this time, it will go into Windows and you are done.

Windows will install some of the drivers for you, but these are stock drivers and may be old. It is
probably a good idea to grab the latest drivers for all of your hardware and update the drivers
yourself. Some hardware you will outright have to install yourself. After the drivers are installed,
you can customize the video settings, get that nagging "Welcome” window to go away along with
that stupid web menu.

Windows 2000 Installation

Windows 2000 is a great OS, but I recommend being able to test your hardware first under the OS.
Some hardware has problems under Win2000, or at the least, settings disabled. I'd recommend
sticking to Win98 unless you’'d had a chance to mess with Win2000 with your hardware.

1.

When starting setup, you will first see a “Windows 2000 Setup Wizard”. Here you can select
an upgrade or a clean install.

Plug in the product key when asked. It is every bit as cryptic has the Win98 codes.

It will then ask you if you feel like hopping over to the Microsoft site to check out the
Hardware Compatibly list. Whatever. Not much of a point.

A window will ask if you have an upgrade packs. These are small patches to make certain
programs work under Win2000. You probably don’t have any, so move on.

It will then ask whether you want to upgrade your file system to NTFS. If you want
increased compatibility or simply want to dual-boot with Win98, then leave your file system
as FAT32. If, after understanding the ins and outs or NTFS, you still want to go with it,
then go ahead.

It will start to wind and grind, detect things, and otherwise make noise. It will then spit out
an upgrade report.

The upgrade report may show a few issues. Probably not a big deal. You can handle them
later.

It then gives you a message that you're ready to install, that it will take 75 to 90 minutes,
and that it will restart 3 times. Yes, good, whatever....hit next.

Sit back and watch the pretty pictures. You're pretty much done, other than the wait.
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Windows XP Installation

1.

10.

11.

Insert the CD into the CD-ROM. Click Install Windows. If your CD doesn’t automatically run
when inserted, then run setup.exe manually on the CD.

Choose the type of installation you want: Upgrade or New Installation. Upgrade is
recommended if you just want one OS on your machine, but choose New Installation for an
easier process. I've had problems trying to do an upgrade to XP.

Agree to the license agreement.
Enter the product key.

Choose whether or not to do Dynamic Update. This will download the latest setup files from
Microsoft before continuing. You must have an active internet connection, and obviously a
modem, set up to do this.

Skip 7-10 if you are doing an upgrade.

You will have the option to control some “Advanced Options”. In here, the important things
to set are the location of the setup files, the folder name of Windows (which you might
want to define if you are putting more than one version of Windows on this machine) and
whether or not to copy the install files to the hard drive.

After continuing, you will have a slight difference in that that PC will boot into a DOS setup
area.

You will be asked which file system to use. You can convert to an NTFS file system or use
FAT 32 or, the default, which is to leave the file system as is, which I recommend.

You will be asked to select which partition to install Windows XP to. It is best to install it to
a different partition than any other version of Windows, as Microsoft recommends it. But,
you have full control.

Once these steps are done, you will sit back and watch it copy all your files over and do its
thing.
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Phan C

QUY TRINH LAP RAP CONG NGHIEP BAN TU PONG
(Chuyén dé 2.2)

NHUNG VAN PE CHUNG

Trong phan B di trinh bay "Quy trinh tich hgp hé théng cum roi rac", bao
gdm cic nguyén cong dé dung nén mot than mdy tinh. N6 1a quy trinh co s& dé
mdi nha san xuat, tuy theo diéu kién ctia minh, Iya chon cdch thitc t6 chiic thuc
hién cdc nguyén cong theo thoi gian (phan cong doan) va vi tri cong tic, ma xay
dung cho minh quy trinh ldp rdp thli cong (néu t6 chitc lap rdp mot ngudi lam
toan bo cong viéc bing tay), lap rdp tiéu cong nghiép (néu t6 chitc 1ap rdp mot
hodc mot vai ngudi ciing 1am toan bo cong viéc bang tay va may mdc), hay lap
rap cong nghiép ban tu dong hodc tu dong (néu t6 chic 1ap rap nhiéu ngudi, moi
nguoi chi lam mot viéc, theo day chuyén bang may méc).

"Quy trinh lap rdp cong nghiép béan tu dong" duoc trinh bay & phan nay 1a
quy trinh tich hop hé thong theo bd tri day chuyén (chain layout) véi mot s6
cong doan van chuyén, nang ha, déng géi va thir trong qua trinh dugc co gidi héa
bing may moc do ngudi diéu khién (ban tu dong).

Quy trinh gom cac phan chinh sau:

Phan 1 -So d6 cong nghé
Phan II -Mo6 ta mot so thi€t bi cong nghé chinh
Phan III -Mo ta cac cong doan san xuat chinh

Phan IV -Céc quy trinh thu trong qua trinh

Phan C - Chuyén dé 2.2 - Quy trinh ldp rdp cong nghiép bdn tu dong
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PHAN I
SO PO CONG NGHE LAP RAP CONG NGHIEP BAN TU PONG

San phdm mady tinh san xuét cong nghiép thudng c6 2 dang chinh:
-PC day du (Complete Systems)

-PC réng (Barebone Systems - hé thong chua c6 CPU, RAM, HDD,
hoac cac thi€t bi khac tuy theo don hang)

Do vay, So d6 cong nghé dudi day dé xuat cho:

-Day chuyén lap rap cong nghiép ban tu dong than may tinh dé ban
vGi ddy du linh kién (con goi 1a "day chuyén dai").
-Day chuyén lap rap béan tu dong than mdy réng (con goi la "day
chuyén ngan").
Hai day chuyén nay khdc nhau & chd day chuyén dai ¢6 di cdc nguyén
cong, trong khi d6 day chuyén ngan thi b6t duge mot s6 nguyén cong vé 1ap ciu
kién, cai dit phan mém va test phan mém.
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I.1- So do6 day chuyén lap rap PC day du (Day chuyén dai)

|| Cong doan chudn bi || Vat tu, linh kién

da test

Il Il Il
Pinh cau hinh Phan viing & Pinh dang HDD Nap phan mém vao HDD
1L 1L

1l

Phan phéi bo linh kién dén cac vi tri lap rap

Cong doan
lap rap & test

Vo | N Lap cac bang mach 1 Lap CD-ROM, > Lap RAM, > TEST nguoi
Nguon (M/B, VGA, modem, soud card...) HDD, FDD CPU (test 1an thi nhat)
3 v
& 9. Xe ans ~ .
£ Gui cho moi doi chuyén gia QC TEST
= phan mém
Kho < Lay mau < Hoan tat va < Kiém dinh < TEST lan hai < Burnning L va hé diéu
Xuéng ngau nhién Pong goi bén ngoai (Hé thong day du) (24-48 gio) i hanh
cho thit ORT
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I.2- So do6 day chuyén lap rap PC rong (Day chuyén ngin)

|| Cong doan chuan bi || Vat tu, linh kién

da test

Il

Pinh cau hinh

1l

Phan phai bo linh kién dén cac vi tri lap rap

Vo > Lap cac bang mach > Lap FDD, CD-ROM > Liap RAM, CPU mau > TEST nguoi
Nguon (M/B, VGA, modem, soud card...) Lap HDD mau Cai dat BIOS (test 1an 1)

= p. 4 v

2 Gti cho moi doi chuyén gia QC Tra lai

2 e

oo S fAT O Thao HDD A . .
Kho Lay mau Hoan tat va N TEST lan hai Burnning
Xuing [ ngiunhien [ Ponggoi [ RAMva @/ (Hethong day di) (€ (24-48 giv) | €——
cho thir ORT EHU T
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1.3- B6 tri mat bang san xuat
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1.4-Mo6 ta tom tit day chuyén lip rap may tinh

1-Két cau day chuyén:

-H6 bén trén, tdim nén d& hinh chit nhat, tdim khung 1am bang thép. Chiéu
cao dinh day chuyén 1a 2000 +/- 20 mm.

-Dan ranh bdnh lan dé van chuyén mat ban cong tdc trong céc cong doan
14p rdp, kiém dinh, thir va hoan tat.

-Dan con lan dé van chuyén mdy da déng géi vao kho.

-Xich ¢6 3 téc do khac nhau 1a phuong tién truyén dong. Ving cong tic la
day chuyén san xuét.

-Moi vi tri cong tac duoc trang bi thiét bi chiéu sang, khe gai tai liéu (phi€u
thao téac, chi dan, v.v.), hop chuong, 6 cam (cho dau cidm 2 va 3 16), gid d& han,
va ong han.

-Mbi vi tri cong tidc dugc trang bi thi€t bi khong ché va chuyén mach dap
chan.

-Mbi vi tri cong tdc ¢6 chiéu rong khoang 672 mm, chiéu cao 750 mm+/-20
mm.

-D6i v6i day chuyén cong suat 1200 may/thang: S6 luong vi tri cong tac la
20; Téng do dai cung lam viéc 1a 43,15 m ; S6 lugng mét ban cong tac bang gd
chong tinh dién 1a 30 cai.

-T6c d6 clia mit ban cong tadc 1a 10000mm/phuit, toc do duoc diéu chinh
bing chuyén mach dap chan. Kich thu6c mit ban lam viéc 1a  700x600x21
mm.

-Chiéu truyén tai ngugc véi chiéu kim dong ho.
-Day chuyén doéng bo dugc trang bi mot duong ong dan khi nén cho thiét
bi khong ché va chuyén mach dap chan, lap bén duéi day chuyén.

2-Khu vuc diéu chinh 1a ving cong tic xoay dugc bang dién va cé kinh phéng
dai dé diéu chinh.

3-Mot may bién thé duoc 1ap & mot bo phan cua day chuyén san xuét, né 1am
viéc v6i 3 day dan dién bang dong 1ap dudi viing cong tac, c6 16p cao su chong
tinh dién phti 1&n trén bé mat va hai 6 cam.

4-0 mot ddu cha day chuyén san xuét c6 kich nang va két cdu day chuyén lién
mach chuyén tai dé day chuyén san xuat c6 thé chuyén hang hod tu dong hoic
ban tu dong.

5-Phan b6 viing cong tac:

-Ving s6 1-6 1a khu vuc lap rdp: tir chuan bi vO va ngudn, dén lap bang
mach chinh, cidc bang mach chiic ning khéc, 6 dia cing, 6 dia mém, CD-
ROM, RAM, CPU. Téng s6 6 vi tri cong tac;
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-Ving s6 7-8 1a khu vuc diéu chinh: kiém dinh nguoi va cai dat hé diéu
hanh, trinh diéu khién va test bing phadn mém chuyén dung dé quét va kiém
tra mdy tinh. Tong s6 2 vi tri cong tdc. C6 mot tdm kim loai nghiéng trén do
dat ban phim ding dé thao tac.

-Vung s6 9-10 1a khu vuc stra chita, ¢6 2 vi tri cong tdc. Mdy c6 16i s&
khong dugc phép dua qua thur 1do hoéa (thir nhiét) va sé bi tra lai vi tri lam viéc
stta chita. O mot ddu ctia phan ndy, 4 hé théng di chuyén bing kich nang va
no6i lién thiét bi di chuyén v6i mot hé thong vong chuyén dong 2 chiéu. Phan
ndy ciing 12 khu vuc 1am viéc vé6i dién, c6 3 dudng din dién kiéu banh xe
dugc 1ap bén trong modul day chuyén tu dong (Alu). Va banh xe din dién
nay noi voi mit ban cong tac dé truyén dién t6i mat ban cong tac.

Miy tinh di t6i cong doan thir 130 héa (thir nhiét - burn-in) sau qud trinh diéu
chinh. Phuong tién thtr 1d0 héa la Gia thtr 1do héa (thlr nhiét) theo nhiét do
chudn c6 banh xe dé di chuyén linh hoat. Cdc Gia thir 1o héa (thir nhiét) nay
duoc chia thanh vai 16p nhung chi ¢c6 mot cap nguon dién vao. Mbi 16p co
mot s6 6 cam. Sau khi thir 130 hoéa (thir nhiét), mdy tinh s€ duoc tu dong
chuyén t6i khu vuc kiém tra.

May tinh da qua thir 1o héa (thlr nhiét) sé dugc dua t6i mat ban cong tac dé sin &
viing gidp ranh khu vuc kiém tra nho day chuyén. Mit ban cong tac s& 1am viéc
sau khi né di t6i mép khu vuc ki€m tra.

-Vung s6 11-12 1a khu vuc thur lai toan bo chic nang cia mdy sau thu
néng. Téng s6 2 vi tri cong tdc. Chiéu chuyén tai 12 ddu vao tir bén phai va diu
ra tir bén trdi. Khu vuc thir nay doi véi mdy tinh thir va viing cong tac thu dau
vao la lam viéc, ving cong tac dau ra 1a khong hoat dong.

-Ving s6 13-18 1a khu vuc kiém dinh cu6i ciing c6 6 vi tri cong tdc. Sau
khi thir, mdy tinh di vao khu vuc hoan tat 1ap rdp dé€ kiém dinh an toan va dic ta
dién va déng nap vo mdy trudc khi dong g6i. Cdc mdy tinh da qua QC s& dugc
dua vao dan con lan déng géi khong cé dan dong.

6-Dan con lan dong g6i ¢6 két cau bén trén ho v6i chd dé cdc phu kién s& dugc
dong gobi bén trong thung cung v6i may tinh.

7-Toan bo day chuyén san xuat ¢ thé duoc diéu khién biang PLC. Mbi day
chuyén c6 mot bo dimg khén cép 1dp & giita day chuyén dé. Anh sing duoc
diéu khién bing mach dién.

8-Nguon dién: 380V/50Hz, 5P; ngudn khi 1a Skg/cm?, tai céng vao clia duong khi
c6 1dp van dién. Nguon dién duoc dua vao bang may bién thé. Bo 6n ap xoay
chiéu do ngudi st dung cung cip. D€ an toan, ngudi st dung khong van hanh
may trudc khi noi dién véi cap tiép dat.
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PHAN II
MO TA MOT SO THIET BI CONG NGHE CHINH

IL1- THIET BI NHAN BAN PIA CUNG

Dudi day trinh bay mot s6 mau thiét bi nhan ban dia ctiing (HDD Cloning
Duplicator) dang c6 trén thi truong.

Thiét bi sao chép (nhan ban) dia ciing tir 1 6 dia g6c (master) sang 15 6 dia dich.

Hard

HDC 1000 (1:10/15 Target)

Duplicator (1 master to 15 targets)
HDC 1000{1:13)

Thiét bi sao chép (nhan ban) dia cing tir 1 6 dia goc (master) sang 4, 5, 10, 15,
va 30 6 dia dich.
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I1.2- DAY CHUYEN

Dan con lan véi tam dat may chong phong tinh dién (ESD)
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Day chuyén lap rap vdi cong doan thir toan bo hé thong

Day chuyén lap rap vdi cong doan hoan tat
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I1.3- PHONG BURN-IN

Dedicated Burn-in Room

Burn-in Room {outside) r
Bén ngoai Gian thtr nhiét Bo tri PC trén gia

Bén trong Gian thir nhiét ki€ém soat duoc nhiét do véi 4 tAng bang tai
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Cira vao Gian thur nhiét — quan sat dugc bén trong va theo doi nhiét do
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PHAN III
MO TA CAC CONG POAN SAN XUAT

Trong cac so d6 cong nghé san xuit néu trén, theo dac trung lao dong, cé
thé chia thanh 4 cong doan chinh sau:

-Cong doan chuan bi
-Cong doan lap rap

-Cong doan kiém dinh
-Cong doan thlr va hoan tat

Chi tiét vé cdc thao tdc cua timng nguyén cong trong ciac cong doan nay xin xem
trong phan B- Quy trinh tich hgp hé thong cum rdi rac.

II1.1-CONG POAN CHUAN BI
Cong doan chuén bi bao gém cidc nhém nguyén cong chinh sau:

1-Thu gom va Kiém tra linh kién va dung cu:
1.1-Nhan va kiém tra bo linh kién lap rdp chinh
1.2-Nhan va kiém tra vat tu, linh kién phu
1.3-Nhan dung cu va thiét bi lap rap khac
1.4-Nhan dia phan mém va cdc trinh diéu khién

2-Bo tri cac bo phan hé thong:
2.1-So d6 bo tri chung trong than may
2.2-Vi tri cdc 6 dia
2.3-Vi tri cac card m& rong

3-*Dinh cdu hinh thiét bi IDE/ATA:
3.1-Xac dinh ciu hinh
3.2-X4c dinh 6 dia can dat cAu nhay
3.3-X4c dinh dat cdu nhay cho mbi 6 dia
3.4-Dat cau nhay

4-Dinh cau hinh Bang mach chinh:
4.1-RTMF
4.2-Thiét 1ap cau nhay dién ap cua bo xu ly
4.3-Thiét 1ap cau nhay téc do bo xur 1y
4.4-Thiét 1ap c& Cache va cau nhay Type

Phan C - Chuyén dé 2.2 - Quy trinh ldp rdp cong nghiép bdn ty dong
Trang 15



KC-06-03 CN Quy trinh ldp rdp May tinh thuong hiéu Viét Nam

4.5-Kiém tra cAu nhay Flassh BIOS
4.6-Kiém tra cAu nhay x6a CMOS
4.7-Kiém tra cAu nhay nguon pin
4.8-Kiém tra céc cdu nhay vo hiéu (disable)
4.9-Kiém tra kép cdc cai dat
5-*#Nap hé diéu hanh va phan mém vao cdc 6 dia ciing.

5.1-Lép 6 Master, trong d6 da ghi hé diéu hanh va trinh diéu khién
can thiét theo quy pham nha may hoic theo yéu ciu cta khich hang, va céc 6
dich vao may nhan ban
5.2-Nhan ban theo quy trinh ciia may
5.3-Théo céc 6 dia dich ra.
6-Phan phoi cac bo linh kién dén céc vi tri 1ap rap:
6.1-Phan chia linh kién vao cac hop linh kién

6.2-Mang dén tung vi tri cong tac

Chi tiét vé thao tac ctia cdc nhém nguyén cong 1-4 trong cong doan nay xin xem
trong cac muc I-IV phan B- Quy trinh tich hop hé théng cum rdi rac.

Ghi chu:
a)-Céc linh kién dua vao lap rap déu di qua kiém tra chat luong ddu vao
IQC. Cac dung cu, cong cu cho lip rap theo chuin clia nha mdy hoic theo yéu
ciu cua khach hang.
b)-Nguyén cong 5 thuc hién theo quy trinh sau:
1-Hé diéu hanh va céc trinh diéu khién theo quy pham ctia nha mdy,
hoic theo yéu cau cua khac hang duogc cai dit vao 6 dia ciing dd phan viing va
dinh dang theo quy trinh néu tai cic muc XXIV va XXV phan B- Quy trinh tich
hop hé thong cum rdi rac. O dia nay ding 1am 8 dia chl (master) trong quy trinh
sao chép 6 dia ciing.
2-Sao chép tir 6 dia chu sang cdc 6 dia khac trén mdy sao chép dia
cing. Viéc kiém tra sao chép thuc hién tuw dong trén may sao chép.
Dé biét vé thiét bi sao chép dia ciing, xin xem phan II-Mo td mot
sO thiét bi chinh.

¢)-Trong lap rdp PC rong, bo cac nguyén cong 3 va 5.
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I1.2-CONG POAN LAP RAP

Cong doan lap rap gébm cdc nhom nguyén cong lap rap vat 1y va céc
nhom nguyén cong két noi dudi day:

Cac nhom nguyén cong lap rap vat ly

1-Chuén bi vo than may cho lap rap:
1.1-M6 vo
1.2-Kiém tra nhitng cai bén trong vo
1.3-Kiém tra bo nguén hoic 1ap bo nguén, néu chua lap sin
1.4-Kiém tra chuyén mach nguén
1.5-Lap quat gi6 bo sung (néu co yéu ciu)
1.6-Thao panel bang mach chinh

2-Lap dat 6 dia mém:
2.1-Tim chan 1 trén 6
2.2-Lap bo ga 6 (néu c6 yéu cau)
2.3-G4 1ap 6 vao vo
2.4-Kiém tra kép viéc lap dat

3-*Lap dat 6 dia cing:
3.1-Tim chan 1 trén 6
3.2-Lap bo ga 6 (néu co yéu cau)
3.3-G4 1dp 6 vao trong vO
3.4-Kiém tra kép viéc lap dat

4-Lap dat 6 dia quang:
4.1-Tim chan 1 trén 6
4.2-G4 1ap 6 vao trong vo
4.3-Kiém tra kép viéc lap dit

5-*Lap dat bo xu 1y:
5.1-Kiém tra chan va gin cam bién nhiét
5.2-M¢ dé€ cam ZIP
5.3-Huéng bo xtr 1y vao d€ cam
5.4-Cam bo xir 1y vao d€ cim
5.5-Kiém tra chip da vao hét
5.6-boéng d€ ZIP lai
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6-*Lap dat bo tan nhiét:
6.1-Gan quat vao b tan nhiét
6.2-Phét hop chat gin bo tan nhiét
6.3-Gan bo tan nhiét
6.4-Ki€m tra, diéu chinh hop chét tan nhiét va don dep vé sinh
7-*Lap dat cac modul bo nhd:
7.1-Dinh dang khe cam
7.2-Dinh huéng modul
7.3-Cam modul vao khe
7.4-Khoa tai vi modul
7.5-Kiém tra kép viéc lap dat
8-Lap dat Bang mach chinh:
8.1-Sap dat vo hoac panel ga lap
8.2-Tim cdc 16 g4 1ap ctia bang mach chinh
8.3-Tim cdc 16 ctia vO than may hodc panel ga lap
8.4-Dat hudng va ke cac 16 gé 1ap clia bang mach chinh va cta vo
8.5-Lap dat tru chong
8.6-Trugt bang mach chinh vao vi tri
8.7-Xac dinh néu c6 doi hoi vong dém
8.8-Bit vit bang mach chinh vao vi tri
8.9-Dit panel thdo lap vao chd cii
8.10-Test viéc lap dat bang mach chinh
9-Lap dat Video Card:
9.1-Xac dinh khe m& rong
9.2-Thdo thanh chan kim loai
9.3-Cam card
9.4-Dinh vi card
9.5-Kiém tra kép viéc lap dat
10-Lap dat Cards mo rong (ty chon):
10.1-Cam sound card vao khe PCI va bit vit
10.2-Cam modem card vao khe PCI va bat vit
10.3-Cam card mang vao khe PCI va bt vit
10.4-Kiém tra kép viéc lap dat
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Cac nhom nguyén cong két noi
11-N6i 6 dia mém véi Bang mach chinh:
11.1-Cam cap nguén
11.2-Cam cdp giao dién
11.3-Kiém tra kép cdc ddu noi
12-N6i 6 dia cting véi Bang mach chinh:
12.1-Cam cdp nguén
12.2-Cam cdp giao dién
12.3-Kiém tra kép cdc dau noi
13-N6i 6 dia quang v6i Bang mach chinh:
13.1-Cam cdp nguén
13.2-Cam cdp giao dién
13.3-Cam cap Audio CD
13.4-Kiém tra kép cac dau noi
14-No6i Bang mach chinh véi vo than may:
14.1-N6i nguoén vao bang mach chinh
14.2-N6i nguon vao quat bo xt 1y
14.3-Ké&t n6i bang mach chinh véi cac bo phan trén vo than may
14.4-Kiém tra kép cdc két noi

Chi tiét vé thao tac cua cdc nhém nguyén cong 1-14 trong cong doan nay xin
xem trong cdc muc V-XVIII phan B-Quy trinh tich hgp hé théng cum roi rac.

Ghi chu:

Trong lap rap PC rbng, linh kién phai lap trong cdc nhém cong 3,5,6 va 7
12 cac linh kién mau ¢6 cac dac ta tuong ing v6i quy pham lap rdp hodc yéu cau
cua khich hang, trong d6 6 dia ciing di duoc cai dat hé diéu hanh va céc chuong
trinh tién ich tuwong tng. Cac linh kién mau nay phai duoc chuidn bi trudc &
nguyén cong 1 ciia cong doan chuén bi, nhu 12 nhitng cong cu lam viéc. Sau khi
test 1an 2 hé thong day du & cong doan Thir va Hoan tat, cac linh kién mau dugc
thdo ra va dua trG lai vi trf 1ap rdp ching. May rong khi do ti€p tuc sang cong doan
Dong goi.
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I1.3-CONG POAN KIEM PINH SAU LAP RAP (THU NGUOI)

Cong doan ki€ém dinh bao gém cdc nhém nguyén cong chinh sau:
1-Kiém dinh sau lap rap va xir ly 16i:
1.1-Kiém dinh nguon
1.2-Kiém dinh cdp
1.3-Kiém dinh bang mach chinh
1.4-Kiém dinh vuéng viu vat ly
2-Khai dong lan dau:
2.1-Bat man hinh
2.2-Dua dia khai dong vao
2.3-An cong tic nguén
2.4-Nap BIOS Setup
2.5-Khac phuc su ¢6 cho hé thong (néu co)
3-Cai dat BIOS lan dau:
3.1-Tu do tim (autodetect) dia ciing
3.2-bat Standard Setting
3.3-Dit Advanced Features
3.4-bat Advanced Chiset Features
3.5-bat PCI/PnP Configuration Settings
3.6-Dat Disable Power Management
3.7-bat Integrated Peripherals Settings
3.8-bat Hardware Device Settings
3.9-Save and Exit Setup
4-Thir hé thong 1an dau va xu 1y 16i:
4.1-Kiém tra LED
4.2-Kiém tra 6 dia cting
4.3-Kiém tra quat
4.4-Thir co cdu 6 CD-ROM
4.5-Kiém tra C4u hinh hé thong
4.6-Thir nit Reset
4.7-Thr kh6a ban phim (Keylock)
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Sau khi hé thong dd chay it nhdt 10 phut, tiép tuc cdc budc sau:
4.8-Tat may
4.9-Tu ti€p dat
4.10-Kiém tra nhiét do cua chip bo xir Iy, chip bo nhé va cache
4.11-Kiém tra nhiét do 6 dia cling

Chi ti€t vé thao tdc clia cic nhom nguyén cong 1-4 trong cong doan nay
xin xem trong cac muc XIX - XXII phan B- Quy trinh tich hop hé thong cum roi rac.

Ghi chu:
a)-Cdc may bi loai sau nhém nguyén cong 4 dugc xur Iy ngay, sau d6 ki€ém

dinh lai. Néu dat, s& ti€p tuc chuyén sang cong doan sau; néu khong dat, s& tra vé
cong doan chuén bi dé xtr ly.

b)-Trong lap rap PC réng, van phai 1am du cdc nguyén cong nay.
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I1.4-CONG POAN THU VA HOAN TAT LAP RAP

Cong doan thir (kiém nghiém) va hoan tat 1dp rdp bao gom cac nhém nguyén
cong chinh sau:

1-Thtr néng (burn-in) trong phong nhiét do cao.
2-Thu lai toan bo chic nang cua hé thong sau thir néng va xtr 1y.

3-Kiém nghiém do tin cay trong qué trinh (On-line Reliability Test —
ORT) va udc tinh Thoi gian trung binh lam viéc tot (MTBF).

4-Hoan tat 1ap rap va déng goi.

Chi tiét vé thao tac clia cic nhém nguyén cong 4 trong cong doan nay xin
xem trong cac muc XXIII - XXVII phan B-Quy trinh tich hgp hé thong cum roi rac.

Ghi chu:

a)-Trong lap rap cong nghiép, 100% may phai qua thir néng (burn-in), hay
con goi la thlr 1ao hda, trong moi truong nong 35-39°C hay 95-102 °F (tao ra
trong gian nhiét) it nhat 12 gid dé loai bo nhitng mdy khong dat do tin cay.
Trong gian nhiét mdy van & trang thdi chay burn-in bang phin mém chuyén
dung, nhu Burnln (PassMark), PC-Doctor Factory (PC-Doctor), P.H.D PCI
(Ultra-X), TooolStar (ProTech Diagnostics), Sandra (SiSoftware). Quy trinh chay
Burn-in trong moi trudng day chuyén san xuat c6 khac mot chit so véi chay
trong moi truong tich hop hé thong (muc XXVI phan B-Quy trinh tich hgp hé
thong cum 10i rac). Dé tham khao, xin xem “Hudéng din ding BurnInTest trong moi
trudng day chuyén san xuat ctia PassMark Software” & Phu luc.

b)Trong lap rap cong nghiép, 100% may phai thir lai toan bo chic nang
sau thir nong. Quy trinh thir lai toan bo chitc nang ctia hé théng sau thir néng xin
xem & phan IV-Céc quy trinh thir trong qua trinh.

c)-Sau khi thir lai toan bo chifc nang, phai 14y miu dé kiém nghiém do tin
cdy trong qué trinh. Quy trinh ki€ém nghiém ORT nay xin xem & phan IV-Cic
quy trinh thtr trong qua trinh.

d)-Trong 1ap rap PC rong, nguyén cong hoan tét 1ap rap bao gém ca viéc
thdo céc linh kién mau lap vao than may & cong doan trude.

d)-Sau khi déng g6i, mdy dugc chuyén vao kho xudng. Trudc khi giao san
phdm vao kho thanh phdm ctia nha mdy hoic giao hang cho khach hang, sé 14y
mau ngiu nhién theo yéu cdu kiém tra chit lugng mdy tinh xuat xudng OQC
(xem Phan D-Hé thong danh gia chat lugng may tinh xuat xudng).
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PHAN IV
CAC QUY TRINH THU TRONG QUA TRINH

IIL.1- QUY TRINH THU TOAN BO CHUC NANG CUA HE THONG PC PAY PU

Cong dung:

1-Thir lai toan bd chic nang ctia hé thong PC day du, sau khi qua thir 13o
héa (burn-in), dé€ phat hién , xtt 1y 16i va loai bd nhitng may khong hoat dong tot.

2-Ciing c6 thé dp dung trong qua trinh thiét k€, thir nghiém miu may méi;
cling nhu trong danh gia chat lugng mdy tinh xuit xuong, hoac danh gia chit
luong may tinh khach hang khiéu nai.

Quy trinh:
1-MJi lan bat may, kiém tra:
-ben LED Power sang;
-Loa phét am thanh "tu-tu";
-ben LED FDD sang lén khi tu dong kiém tra FDD;
-ben LED HDD nhép nhdy khi doc-ghi dit liéu.

2-Mai lan bat may, kiém tra trén man hinh BIOS cic thong so thiét bi ¢6
phtt hop véi yéu cau san xuat khong:

-Logo may;

-Phién ban BIOS;

-Kiéu CPU;

-Dung lugng bd nhé RAM,;
-HDD / CD-ROM / FDD;
-Nhiét do;

-Toc do quat CPU; v.v.

Vao BIOS, dit First Device Boot vé CD/DVD-ROM, chay (Start) va thoat
ra (Exit).

3-Sau khi khoi dong man hinh hién thi, cho dia Boot CD vao. Sau khi Boot
Test tu dong thuc hién xong, 14y dia ra, 4n nit Reset dé khoi dong lai may.
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4-Kiém tra toc do quat CPU, nhiét do, dién 4p nguén CPU (trong BIOS
hodc chuong trinh):
-Kiém tra t6c do quat CPU (binh thudng 1a 4.000 vong/phiit);
-Kiém tra hé thong chi thi nhiét do (binh thudng nho6 hon hoic bing
60°C);
-Kiém tra hé thong chi thi dién 4p (binh thudng 1a 3% dién 4p trung
tam CPU, 5% dién ap nguon).
5-Kiém tra Hardware Reset:
-Lay DOS phién ban méi nhat 1am mat bing ki€ém tra hodc sau khi
POST may chu; an nit Reset dé khoi dong lai mdy. Lam 10 1an, kiém tra va ghi
lai két qua (sau khi an 5-7 gidy, may c6 tu tat khong).
6-Vao-ra dia mém 20 1an, dé kiém tra c6 ket dia khong.
7-LAdy dia kiém tra cho vao chay phan mém, diing dia A chi dan hé thong,
hé théng s& tu dong vao kiém tra FDD, 1/0.
8-Kiém tra Software Reset:
-Lay DOS phién ban méi nhit 1am mait bing ki€ém tra hodc sau khi
POST mdy chu; an t6 hop nit (Ctrl + Alt + Del) dé khoi dong lai mdy. Lam 10
14n, kiém tra va ghi lai két qua (mdy c6 tu tit khong).
9-Kiém tra Power ON/OFF:
-Lay DOS phién ban méi nhit 1am mit bing ki€ém tra hodc sau khi
POST mdy chu; an nit Power ON/OFF dé bat/tait mdy. Lam 10 14n, ki€ém tra va
ghi lai két qua (mdy c6 bat/tat khong).
10-Cai dat Win98 / Win ME / Win2000 / WinXP Setup va Driver. Kiém
tra c6 thong bao bat thuong, nhu "!" hay "?", hay khong.
11-Kiém tra Suspend To RAM / Stand By:
-Lay WinXP 1am mat bang kiém tra; dat Windows XP vao ACPI
MODE va chon S3 trong khoi dong BIOS. Sau khi cai dat xong, st dung cong tac
dién nguén dé ki€m tra chitc nang STR c¢6 binh thudng khong, loa c6 phét ra am
thanh khong, LED hién thi thong tin c6 hoat dong binh thudng khong.
-Sau khi kiém tra xong, ki€ém tra thdi gian ngay thiang c6é ding
khong, quat CPU c6 chay khong (kiém tra cdc chiic nang clia may).
12-Kiém tra chiic nang ctia video card (PCI, ISA, AGP, v.v.) qua hién thi,
mau sic ¢4 phit hgp véi yéu cau khong.
13-Kiém tra tat may:
-Lay WinXP 1am mat bang kiém tra; tat mdy. Lam 5 lan, kiém tra
moi 14n vao man hinh ¢6 phai tim lai phdn mém hoac cé cdc hién tugng bat
thuong hay khong, va ghi lai két qua.
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14-Kiém tra cong USB:

-Lay WinXP lam mat bang ki€m tra; cdm vao/rit ra ddu USB cua
chuot USB. Lam 5 1an xem c6 hoat dong binh thuong khong.

15-Kiém tra 6 dia quang:

-Lay WinXP lam mat bang ki€ém tra; cho dia CD/DVD-ROM
vao/chay/ra. Lam 20 lan xem c6 hoat dong binh thuong khong (doc muc luc cé
chinh xdc khong), c6 tiéng kéu la khong. Khi 14y dia ra, quan sat dia da tit chua
mdi c6 thé cho dia ra.

16-Kiém tra chifc ning Soud Card va CD/DVD-ROM:

a)-Kiém tra chiic ning Line Out vd CD/DVD-ROM: chon "CD Player"
hoac "Media Player".

-Kiém tra am thanh phét ra ¢6 dugc khong, c6 bi mat tieng khong;
kénh am thanh trdi / phai; chat luong am thanh; hién thi loa; treo mdy, hoat dong
ctia cac nit chiic nang CD/DVD-ROM c6 1a khong tot (NG) hay khong.

b)-Kiém tra chitc nang MIC va Recording:

-Kich diip vao biéu tugng "Speaker" géc du6i bén phai, xuat hién
muc lua chon di€u chinh; chon "Properties" trong "Options"; chon tiép
Recording, mé tat ca cac muc, chon OK; chon ti€p Recorder, 4n niit ghi am, phat
kiém tra két qua. Néu c6 am thanh thi 12 OK, néu khong c¢6 am thanh thi 1a NG.

¢)-Kiém tra chiic nang Line In:

-Kich dup biéu tuong "Speaker", chon "Properties" trong "Options",
danh OK vao tat ca cdc muc di chon; tai hop kiém Line In [ vd CD Audio [,
danh ddu kiém V; xem két qua kiém tra. Khi Line In & trang thdi c6 d&u kiém,
am thanh & Line Out 1a am thanh cia CD Audio. Khi CD Audio va bon Speaker
¢ trang thdi c6 dau kiém, thi am thanh & Line Out 12 am thanh truyén vao trong
Line In.

17-Kiém tra chitc ning GAME PORT qua WinXP:

-Kich dup “Shorrtcut to Game Controller”, chon “Properties” trong
“General”; chon tiép “Test”; 4n niit “Joystick”, kiém tra va xem két qua hién ra.
Néu hoat dong 1a OK, néu khong hoat dong 1a NG.

18-Cai dat card DAA (néu mday da lip card Modem hodc Modem on
board): vao Control Panel - Modem — Analysis ->COM (da cai dat modem);
kich vao “More Information”, kiém tra cdc thong tin lién quan ciia modem c6
dung yéu cau khong.

19-Kiém tra cdc chic niang card LAN (néu mdy da lap card LAN hoac
LAN on board): m& mang noi bo, kiém tra néu thay cac may khac 12 OK, néu
khong c6 1a NG.
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20-Thir Wake up on LAN:

-Trudc hét phai xac dinh cac muc lwa chon cia WOL trong BIOS va
¢ 2 may tinh n6i mang véi nhau.

-D€ mot mdy & trang thdi STANDBY, con mdy kia vao mang noi bo
dé nhin mdy nay. Kiém tra mdy nay c6 quay trG lai tr trang thdi STANDBY
khong.

21-Kiém tra chiic nang cong USB:

-N6i chuodt, hodac ban phim, hoac ngoai vi khac c¢6 dung dau noi
USB véi cong USB.

-Kiém tra chic ning clia cdc thiét bi ndy c6 hoat dong binh thudng
khong. Néu hoat dong cham, 16i, treo mdy, v.v. 1a NG.
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II1.2- QUY TRINH THU TOAN BO CHUC NANG CUA HE THONG PC RONG
(Hé thong réng da dugc 1ap dh cdu kién trong qué trinh 1ap rdp)

Quy trinh:
1-Mbi 1an bat may, ki€m tra:
-ben LED Power sang;
-Loa phét am thanh "tu-tu";
-ben LED FDD sang lén khi tu dong kiém tra FDD;
-ben LED HDD nhép nhdy khi doc-ghi dit liéu.

2-MJi lan bat may, ki€ém tra trén man hinh BIOS cdc thong s6 thiét bi c6
pht hop véi yéu cau san xuat khong:

-Logo mdy;

-Phién ban BIOS;

-Kiéu CPU;

-Dung luong bd nhé RAM;
-HDD / CD-ROM / FDD;
-Nhiét do;

-Toc do quat CPU; v.v.

Vao BIOS, dat First Device Boot vé CD/DVD-ROM, chay (Start) va thoat
ra (Exit).

3-Sau khi khoi dong man hinh hién thi, cho dia Boot CD vao. Sau khi Boot
Test tuw dong thuc hién xong, 14y dia ra, 4n niit Reset dé khoi dong lai may.
4-Kiém tra to6c do quat CPU, nhiét do, dién d4p nguén CPU (trong BIOS
hodac chuong trinh):
-Kiém tra t6c do quat CPU (binh thudng 1a 4.000 vong/phuit);
-Kiém tra hé thong chi thi nhiét do (binh thudng nho hon hoic bing
60°C);
-Kiém tra hé thong chi thi dién 4p (binh thudng 1a 3% dién 4p trung
tam CPU, 5% dién ap nguon).
5-Kiém tra Hardware Reset:

-Lay DOS phién ban méi nhit 1am mat bang ki€ém tra hodc sau khi
POST mady chi; 4n nit Reset dé khoi dong lai may. Lam 10 1an, ki€ém tra va ghi
lai két qua (sau khi 4n 5-7 gidy, may c6 tu tat khong).
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6-Vao-ra dia mém 20 14n, dé kiém tra c6 ket dia khong.
7-Ldy dia kiém tra cho vdo chay phdn mém, dung dia A chi din hé thong,
hé thong s€ tu dong vao kiém tra FDD, 1/O.
8-Kiém tra Software Reset:
-Lay DOS phién ban méi nhat 1am mit bing ki€ém tra hodc sau khi
POST mdy chu; an t6 hop nit (Ctrl + Alt + Del) dé khai dong lai mdy. Lam 10
lan, kiém tra va ghi lai két qua (may c6 tu tat khong).
9-Kiém tra Power ON/OFF:
-Lay DOS phién ban méi nhat 1am mat bing ki€ém tra hodc sau khi
POST may chii; an nit Power ON/OFF dé bat/tat mdy. Lam 10 l4n, kiém tra va
ghi lai két qua (may co bat/tat khong).
10-Khoi dong chuong trinh, kiém tra trong “Device Management” c6
thong bao bat thuong, nhu "!" hay "?", hay khong.
11-Kiém tra chiic niang cua video card (PCI, ISA, AGP, v.v.) qua hién thi,
mau sac ¢6 phi hop véi yéu cu khong.
12-Kiém tra céng USB:
-Lay WinXP lam mait bing ki€ém tra; cam vao/rit ra ddu USB cua
chuot USB. Lam 5 1an xem c6 hoat dong binh thuong khong.
13-Kiém tra 6 dia quang:

-Lay WinXP lam mit bang kiém tra; cho dia CD/DVD-ROM
vao/chay/ra. Lam 20 lan xem c6 hoat dong binh thuong khong (doc muc luc cé
chinh x4c khong), c6 tiéng kéu la khong. Khi 14y dia ra, quan sat dia da tat chua
mdi c6 thé cho dia ra.

14-Kiém tra chiic nang Soud Card va CD/DVD-ROM:

a)-Kiém tra chiic nang Line Out va CD/DVD-ROM: chon "CD Player"
hoac "Media Player".

-Kiém tra am thanh phét ra c6 dugc khong, c6 bi mat tiéng khong;
kénh am thanh trdi / phai; chat luong am thanh; hién thi loa; treo may, hoat dong
cta cac nut chiic nang CD/DVD-ROM c¢6 1a khong tot (NG) hay khong.

b)-Kiém tra chitc nang MIC va Recording:

-Kich dip vao biéu tuong "Speaker" géc dudi bén phai, xuat hién
muc lua chon di€u chinh; chon "Properties" trong "Options"; chon tiép
Recording, mé tat ca cac muc, chon OK; chon tiép Recorder, an ntt ghi am, phat
kiém tra két qua. Néu c6 am thanh thi 12 OK, néu khong c¢6 am thanh thi 1a NG.

¢)-Kiém tra chic nang Line In:

-Kich dup bi€u tuong "Speaker", chon "Properties" trong "Options",
ddanh OK vao tat ca cdc muc da chon; tai hop kiém Line In [ va CD Audio [,
danh ddu kiém V; xem két qua kiém tra. Khi Line In & trang thdi c6 déu kiém,
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am thanh & Line Out 1a am thanh cia CD Audio. Khi CD Audio va bon Speaker
¢ trang thai c¢6 dau kiém, thi am thanh & Line Out 12 am thanh truyén vao trong
Line In.

15-Kiém tra chitc ning GAME PORT qua WinXP:

-Kich duip “Shorrtcut to Game Controller”, chon “Properties” trong

“General”; chon tiép “Test”; an nit “Joystick”, kiém tra va xem két qua hién ra.
Néu hoat dong l1a OK, néu khong hoat dong 1a NG.

16-Cai dat card DAA (néu mdy di lap card Modem hodc Modem on
board): vao Control Panel - Modem — Analysis -»COM (da cai dat modem);

kich vao “More Information”, kiém tra cic thong tin lién quan clia modem c6
ding yéu cau khong.

17-Kiém tra cdc chic ning card LAN (néu may da lap card LAN hoic
LAN on board): m& mang noi bo, kiém tra néu thay ciac may khac 12 OK, néu
khong c6 1a NG.

18-Thir Wake up on LAN:

-Trudc hét phai xac dinh cac muc lua chon cia WOL trong BIOS va
c6 2 may tinh n6i mang vGi nhau.

-Dé mot may & trang thai STANDBY, con mdy kia vao mang noi bo
dé nhin may nay. Kiém tra may nay c6 quay trd lai tir trang thai STANDBY khong.

19-Kiém tra chifc ning céng USB:
-N6i chudt, hoac ban phim, hoac ngoai vi khac cé dung dau noi
USB vé6i c6ng USB.
-Kiém tra chifc niang cua cdc thiét bi nay c6 hoat dong binh thudng
khong. Néu hoat dong cham, 16i, treo mdy, v.v. 1a NG,
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II1.3- KIEM NGHIEM PO TIN CAY TREN DAY CHUYEN (ORT)

Cong dung:

1-Kiém nghiém do tin cdy trén day chuyén san xuat, dé so sanh véi yéu
ciu cua 16 hang.

2-Ciing c6 thé dp dung trong qué trinh thiét k€, thir nghiém miu may mdi;
cling nhu trong danh gia chat luong may tinh xuit xuong, hoac danh gia chit
luong may tinh khach hang khiéu nai.

3-Viéc kiém nghiém ti€n hanh trong Phong kiém nghiém do tin cay cao
(Hi-ReL)

Quy trinh:
1-Kiém tra mau:

Sau cong doan FPIA (kiém tra toan bo chiic ning), n€u san xuat
duéi 200 mdy thi kiém tra 2 chiéc, trén 200 - kiém tra 5 chiéc; khi c6 yéu ciu dic
biét thi kiém tra theo yéu cau.

2-Cac budc kiém tra:

2.1-Khi kiém tra ORT, trudc tién can xéc dinh san phdm miu da chay thi
Run-in (chay thong chuong trinh) va FPIA véi két qua OK.

2.2-Sau khi 14y san phdm mau, 1dp san phdm miu (néu la hé thong réng),
néu khong 1ap duoc thi bao cho bo phan chifc niang va tra lai dé xtr 1y.

2.3-Lap cac linh kién, c4u kién lién quan vao san pham méiu. Khoi dong
hé thong va thuc hién trinh tu dudi day.

1)-Chay chuong trinh chuin doén (diagnostics), nhu: P.H.D PCI /
TooolStar / PC-DOCTOR / QAPLUS

2)-Chay chuong trinh 3D MARK 2001 hoac phién ban méi nhat.
3)-Chay chuong trinh Winstone 2000 hoac phién ban méi nhat.
4)-Chay chuong trinh Windows MediaPlay.

5)-Chay chuong trinh IE-CHANGE.

6)-Chay chuong trinh 3D WINBENCH.

7)-Chay chuong trinh QA Win32.

8)-Chay chuong trinh Final Reality.

9)-Chay chuong trinh BWS2001.

10)-Chay chuong trinh CC Winstone2002.

11)-Chay chuong trinh WinDVD, PowerDVD.
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2.4-Trong qua trinh chay thi, cr 2 gio lai quan sat mot 1an va ghi lai két
qua vao "Bédo cdo chay thit ORT". Thoi gian chay thir ORT tinh bang thoi gian
chay cac chuong trinh, truong hop c6 yéu cau dac biét thi sé chay theo yéu cau do.

2.5-Kiém tra tinh trang van hanh san phdm mau kiém nghiém, néu khong
c6 hién tugng khac thuong thi dat OK; néu c6 su cO, khoi dong hé thong va chay
thr lai. Néu van ¢6 su c0, thi viét "Gidy bdo xir Iy san pham bat thudng" thong
bdo cho k¥ su phan tich va ghi lai tinh hinh vao "Bdo cdo chay thirt ORT" va Thé
quy trinh.

2.6-OK ghi két qua cudi cung vao "Bdo cdo chay thirt ORT" va dong dau
PASS 1én Thé quy trinh.

3-Sau khi két thic kiém nghiém, phat hanh "Bdo cdo thir ORT"; cac san
pham khong dat tra vé bo phan xir Iy dé stra chita.

4-Nhitng diéu can chi y:

4.1-Stt dung SDRAM, HDD cuia ciac hang khac nhau. Kiém tra SDRAM
céan cif vao so luong tuong ting cam vao DIMM trén bang mach chinh.

4.2-Can ct vao chung loai d&€ cim CPU trén bang mach chinh, chon CPU
tuong Ung.

4.3-Cac hang muc 7, 8,9, 10 va 11 trong 2.3 chi lam theo yéu cau chi dinh.

5-Truong hop chay thir true khi san xuat chung loai méi, thi 1dy 6 may
mau va chay céc chuong trinh sau dé kiém nghiém:

1-Checklist
2-QA Win32 /RST

3-Play DVD&CD&VCD / IE Change

4-Final Reallity / OpenGL -chay 7 gio
5-3D-Mark2001 -chay 4 gio
6-BWS2001 -chay 4 gio

7-CC Winstone

6-Truong hop chay san xuit may mdi, thi 1dy 4 may mau / ngay va chay
cac chuong trinh sau dé ki€ém nghiém:

1-Thtr toan bo chiic nang 4 may mau / ngay
2-QA Win32 /RST
3-Play DVD&CD&VCD / IE Change

4-Final Reallity / OpenGL -chay 7 gio
5-3D-Mark2001 -chay 4 gio
6-BWS2001 -chay 4 gio

7-CC Winstone
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KHUYEN NGHI
PHAM VI UNG DUNG VA PIEU KIEN AP DUNG CONG NGHE

Bo quy trinh 1ap rdp cong nghiép ban tu dong duoc dé xuat trén co sO
nhitng thuc t€ thiét k€ day chuyén lap rdp may tinh & trong va ngoai nudc, va
nhitng huéng dan clia cdc nha cung cép thiét bi san xuat. N6 c6 thé 4p dung cho
1ap rdp cong nghiép quy mo trung binh.

Tuy vay, do su phat trién nhanh chéng cuia cong nghé va san phiam, nén
khi cong trinh ny dén tay nguoi ding c6 thé da lac hau it nhiéu. Do vay, dé dp
dung duoc, can chon loc, cap nhat lai thanh quy trinh thich hop véi dié€u kién san
xudt ciia moi don vi. Viéc dung ngay khong cé su thich tng, s& khong dem lai
hiéu qua tot.
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Phan D
HE THONG PANH GIA CHAT LUONG MAY TINH XUAT XUONG
(Chuyén dé 2.4)

1-Chat luong (quality) va Tin cay (reliability) ctia san phdm lu6n 1a 2 van
dé hang diu cta bat ky nha san xudt mdy tinh nao. Doanh nghiép phai tao dung
danh tiéng ctia minh (tén tudi cong ty hoic thuong hiéu) qua:

-Su chitng t6 kha niang cung cAp mot cach 6n dinh san phdm déap
ung cac yéu cau cua khach hang va cac yéu cau ch€ dinh thich hop, va

-Nang cao su thoa man cua khach hang thong qua viéc ap dung c6
hiéu luc hé thong, bao gébm ca cdc qua trinh, dé cai tién lién tuc hé thong va dam
bao su phu hgp véi yéu ciu cua khach hang va yéu cau cua ché€ dinh 4p dung.

D6i v6i 1ap rdp mdy tinh & nudc ta, nhu ciu d6é dan dén xay dung va trién
khai Hé thong quan 1y chat lugng theo tiéu chuin quoc t€ ISO 9001:2000 trong
cac doanh nghiép may tinh.

2-Trong thuc t€, thuat nglt Chat lugng va Tin cay thuong hay dung 1an 16n,
tuy gifta ching c6é nhitng diém khac nhau. Tin ciy lién quan dén cong ning
(perfomance) cuia san pham bao triim 1én ca doi san pham, con Chat luong ciing
lién quan dén cong nang cua san phdm nhung chi & mot thoi diém, thudng 1a
trong qué trinh san xuat. Tin cdy dam bdo rang cac linh kién, ciu kién va hé
thong may tinh hoat dong khong hong & nhitng ky han mong mudn trong toan bo
tudi tho thiét k& clia chiing, tir lic sinh ra (quan niém - conception) t6i lic chét
(bo di - junking).

Kiém tra Chat luong (quality control - QC) 1a mot khau don gian, mac du
12 song con, trong qué trinh Tin cay téng thé tir thiét k&, san xuat dén dich vu
khach hang. Tuy vay d6i véi viéc danh gia chat luong may tinh xudt xudng
(khong c6 danh gia thiét k&), thi viéc danh gia do tin cay chi 1a mot khau kéo dai
cua kiém tra chat lugng san pham, chli yéu phuc vu cho quyét dinh giao hang
cho khach hang va bd sung thong tin phan hdi cho céc b phan san xudt va thiét ké.

Kiém tra Chat luong dam bao phu hop véi cic dic ta va cong nang. N6
lam giam nhiing bién dong san xuét c6 thé ha thdp do tin cay. Kiém tra chat
luong con kiém sodt vé cdc linh kién, ciu kién d4u vao phi hop véi cdc dac ta, vé
san pham duoc kiém dinh va thir nghiém diing, va vé san pham da giao c6 miic
chat luong bang hoac 16n hon mic da dinh. Miic chat luong da dinh 12 mdc chap
nhan dugc v6i ngudi sir dung, ngudi tieu dung, va cong dong. San pham khong
thé 1am viéc mot cach tin cay néu khong ¢ cdc ddu vao cta kiém tra chat luong,
Vi can ¢6 cdc linh kién, c4u kién chat lugng dua vao san pham dé do tin cay cua
né duogc dam bao.
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3-Kiém tra Chat luong (quality control - QC) trong nha may 12 mot hé
thong kiém dinh (inspection), phan tich va hanh dong (action) 4p dung cho qu4
trinh 1ap rdp mdy vi tinh sao cho bang viéc kiém dinh mot phan nho san pham
vira san xudt, phan tich chat luong clia nd, c6 thé x4c dinh dugc hanh dong nao
(chdp nhan, loai bo, 1am lai, khic phuc,...) phai tién hanh dé dat duoc va duy tri
muc chat luong mong mudn.

Trong hé théng quan 1y chat lugng theo TCVN ISO/IEC, phuong phap
kiém dinh chat luong mdy tinh xuat xudng 1a kiém dinh qua thudc tinh (chdp
nhan hoac loai bo) tiing 16 mot (lot-by-lot) dua trén cac quy trinh 14y mau theo
gi6i han chat lugng chap nhan (acceptance quality limit - AQL) tuan theo ISO
2859-1:1999 (E); trudng hop xuat khau may tinh hodc theo yéu ciu cta khéach
hang, c6 thé tuan theo MIL-STD-105D, ANSI/ASQC Z1.4, ABC-STD-105, DIN
40080, BS 6001..., hoidc tiéu chudn khdc do khich hang dua ra.

4-Mau kiém dinh duoc kiém nghiém theo nhiing chi tiéu chat luong da
dinh bing nhiing k§ thuat chuyén dung trong Phong Kiém nghiém (Test LAB)
cua nha may. Trang bi cho Phong Kiém nghiém, hay thué dich vi kiém nghiém
cua cdc doanh nghiép ki€ém nghiém chuyén nghiép va chi phi cho Chuong trinh
Kiém nghiém chat luong luon 13 van dé ctia doanh nghiép, tily thudc vao Muc
tiéu Chat luong, Chinh sach Chét Iuong cua ho.

K¢ thuat kiém nghiém dic ta va cong ning (testing tools) cia may vi tinh
gdém nhiing cong cu phan cing va phidn mém chuyén dung gitp cho kiém
nghiém vién danh gia dugc chat lugng may tinh theo nhiing chi tiéu da dinh.

K¢ thuat kiém nghiém do tin cay (reliability engineering) clia may vi tinh
gdém nhitng cong cu va thiét bi kiém nghiém an toan va kha niang song cuia may
tinh trong moi trudng mo phong diéu kién van chuyén, bao quan va sir dung né.
Nho d6 xac suat va kha nang cac linh kién, cau kién va hé thong may tinh thuc
hién cac chiic nang can c¢6 ctia minh khong hong & ky mong mudn, trong moi
truong da dinh, va véi su chic chin mong muén c6 thé duge dinh rd, dugc thiét
k&, dugc du bao, duoc kiém nghiém va ching minh.

Dit liéu 14y tir cac ngudén d6 dugc st dung dé do ludng chinh xac va cai
tién chat luong va do tin cdy clia mdy tinh xudt xudng. Diéu nay dic biét quan
trong do thi truong ¢6 xu thé luon thic ép ha gia thanh. N6 tao ra su cam do di
tat va ti€t kiém chi phi ban ddu bang cdch st dung nhitng linh kién, c&u kién ré
tién hodc cit giam chuong trinh kiém nghiém. Tiéc 13, nhitng bo phan ré tién
thuong 1a kém tin cay, va viéc thi€u chuong trinh ki€m nghiém c6 thé 1am cho
san pham c6 chd hong tiém 4n. Tiét kiém nhanh trong thoi gian ngan, bing cich
stt dung linh kién ré tién hodc ¢& mau kiém nghiém nho, thudng 1a cho két qua
vGi chi phi dai han cao hon & dang chi phi bao hanh hoac mat tin nhiém cua
khach hang. Mot can bang thoa ddng can duoc thiét 1ap giita su tin cdy, thda man
cua khdch hang, thoi gian dua ra thi trudng, bdn, va nhitng dic diém ctia may
tinh. Thong qua kiém nghiém thich hop va phan tich trong Phong Kiém nghiém
ctia nha mdy, cling nhu thu thap di liéu day da va c¢6 nghia vé cong nang cta san
pham trong Iinh vuc nay, chét lugng va do tin ciy ctia san pham bat ky c6 thé do
luong, theo doi va cai tién duoc.
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5-Hé thong danh gia chat lugng may tinh xudt xuéng bao gobm hé thong
kiém tra chat luong va hé thong dénh gid do tin ciy thong nhat trong hé thong
dam bao chat lugng (quality assurance system - QAS) ctia nha may.

Trong pham vi chuyén dé nay, ching to6i dé xudt mot "Hé thong danh gia
chét lugng may tinh xuat xudng" x4y dung trén quy trinh 14y miu dé kiém dinh
qua thuoc tinh theo ISO 2859-1:1999(E), cdc tiéu chuidn IEC/ISO/TCVN vé an
toan va moi truong doi véi may vi tinh s€ dugc ap dung & nudce ta trong thoi gian
t6i, va mo hinh QAS dién hinh trong cdc nha may lap rdp mdy tinh trong khu
vuc. Trong phan tham khéo, ching toi néu ra chuin ISO 2859-1:1999(E) (ban
dich ti€ng Viét) va tieu chudn MIL-STD-105D, ANSI/ASQC Z1.4 (nguyén béan
ti€ng Anh); do 1a tiéu chuin tuong duong voi ISO 2859, hién vin duoc ding
trong cdc nha mdy lap rap mdy tinh & Dai Loan, Han Quéc, Trung Quoc dé
doanh nghiép c6 thé d6i chi€u khi dat hang gia cong & nhitng nudc do.

Nhiing van dé vé danh gid chat lugng va do tin cay clia mdy tinh trén day
chuyén xin xem chuyén dé 2.1 cua Dé tai KC-06-03CN; cua thiét k€ mdy vi tinh,
hodc kiém nghiém ching nhan van béang (certificate), kiém nghiém chitng nhan
chip thuan (approval), kiém nghiém hang héa xuat-nhap khau khong thuoc
pham vi chuyén dé nay. C6 thé tham khao ching trong Nhém chuyén dé 3 vé Hé
thong Kiém chuin may tinh c4p Nha nuéc, cac tai liéu khac ctia ISO/IEC va cic
t6 chiic tiéu chuan khéc.
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Phan I
NHUNG VAN PE CHUNG VE KIEM TRA CHAT LUONG

Trong phan ndy, trinh bdy tém tit nhitng van dé c6 lién quan vGi chat
luong va kiém tra chat lugng trong nha may, 1a co s& cho dé xudt hé thong quan
1y chét luong va hé thong danh gia chat luong mdy tinh xuét xudng & phan sau.

1.1-Kiém tra chat luong trong nha may
I.1.1-Chat luong trong nha may

I.1.1.1-Chat luong san phdm 1a mot trong nhiing yéu t6 quan trong nhat
clia san xudt va quan ly san xuat, quyét dinh uy tin ctia doanh nghiép va doanh
s0 ban hang. Tuy theo thi hi€u hoac yéu cau cua khach hang, chinh sach canh
tranh cta doanh nghiép va kha nang cta minh, doanh nghiép phai xac dinh chi
tiéu nao la thich hop, ching han:

-bDac ta k¥ thuat (Specifications)
-Chtrc nang (Functions)
-Do tin cay (Reliability)
-D0 bén (Stability, Durability)
-An toan (Safety)
-Kha nang bao tri (Maintainance)
-Chi phi chat luong (Quality Cost); v.v.
I.1.1.2-Khi c6 thay ddi san xudt, phai stta déi trong cac phan dudi day dé:

-Dac ta - lam sang t6 dac trung nao la quan trong nhat trong san
pham, con lai 12 wu tién thi hai.

-Thiét k€ - chi thiét k€ mot san pham thda man nhitng dic ta.
-San xuat - thoa man nhitng dac ta

-Pé4nh gi4 - dam bao theo ding céc dic ta, va phuc hdi san pham
cho ding dac ta.
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-Ra sodt lai cac dac ta - chiac chin cac dic tdA mo ta san pham la
ding, cac dac ta la dung dugc cho khach hang, v.v...
1.1.1.3-C6 hai cach tiép can chinh véi chat luong:
a)-Danh gia - Chap nhan/Loai bo
b)-Kiém tra qud trinh - Kiém tra thudng xuyén diu vao, ddu ra va
cai tién qua trinh cong nghé.
I.1.1.4-C4c thy chon dién hinh khi san pham bi danh gia 1a hong:
-Lam lai (gia thanh cao)
-Vt di (gia thanh cao)
-Bén bang bat ky ciach nao (lam khéach hang khé chiu, mat uy tin)
-Ha cép (dua san pham xudng cap chat luong thap hon)
I.1.1.5-Nhitng cdch khac nhau d€ kiém dinh qua trinh:
a)-Qua cong (gating) - Chi kiém tra san pham cudi cing dé cho qua
hay giit lai. Khong that hiéu quéa déi v6i nhitng van dé phuc héi san pham.

b)-Thiét k& cac thuc nghiém - C4c tham s6 cua qua trinh khac nhau
c6 thé bién thién va céc két qua c6 thé duoc khao nghiém dé xac dinh bo tham so
tot nhat cho qua trinh.

¢)-Kiém soat qua trinh bing thong ké (SPC) - Cic phép do khic
nhau c6 thé dugc lam trén phin da qua ch€ bién, va qud trinh c6 thé duoc diéu
chinh dé giit n6 trong pham vi dic ta.

I.1.1.6-Mtc chat luong t6i vu. Biéu dién chi phi san xuét co sd, chi phi
kiém tra chét luong va thiét hai do san phdm khuyét tat trén cing mot dé thi.
Trong d6, chi phi san xuat co s 1a hing so; chi phi kiém tra chat luong tiang lén
khi % bi loai bo giam di; con thiét hai thi tang theo % bi loai bd. Ton tai mot
diém t6i wu dé chon muc chét luong san pham kinh t€ nhat.
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I.1.1.7-Chi phi chat luong (cost of quality) gom hai phan:

-Chi phi cho Phtt hop (Cost of Conformance): 1a tong chi phi dé
dam bao san pham c6 chét luong t6t, bao gom chi phi cho cic hoat dong dam
bao chat luong nhu tiéu chuén, dao tao, va cdc qud trinh; chi phi cho cdc hoat
dong kiém tra chat luong nhu ra sodt lai, kiém tra noi bo, ddnh gia, va kiém
nghiém - n6 thé hién diu tu ctia doanh nghiép cho chat lugng san pham;

-Chi phi cho Khong Phu hop (Cost of Non-Conformance): 1a chi phi
trén qua trinh phat sinh do kém chét luong, dac biét la chi phi cho lam lai, 1an
chi phi sau giao hang gom lam lai sau nay, thuc hién lai cong viéc bi mat, mat
kha ning kinh doanh, bdi thudng theo phap luat, va cdc chi phi tiém 4n khic - n
thé hién t6ng chi phi clia doanh nghiép dé gianh duoc san pham chat luong tot.

Co6 thé bi€u dién chi phi san xuat va Gi tri san pham cta khdch hang theo
Chi phi chat lugng va Chat luong thiét k& nhu d6 thi dudi day. Theo d6, chat
luong thi€t k€ t6i wu twong tng vGi gia tri gia tang 16n nhat.
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I.1.1.8-Vai tro cua cac bd phan khac nhau doi véi chat lugng
+B0o phan Tiép thi:
-C4c tiéu chudn cua khdch hang
-Thi truong hién tai
-Canh tranh
-Nghia vu phép ly
-C4c tiéu chuan ctia Chinh pha
-Céc tiéu chudn clia Phong ki€ém nghiém (Lab) doc lap
-Céac diéu tra khach hang
-Cé4c di€u tra nguoi ban buon va ton kho
+B0 phan Thiét ké:
-Cac dac ta
-Céc tiéu chuin
-Dung sai
-Duy tri mau ctia né
-Danh gid kha nang san xuat
-An toan
-Mau
-Thlr nghiém hoat dong
-Thay doi k§ thuat
B0 phan Mua hang:

-Chon vat liéu, linh kién va Panh gia nguoi cung cap
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-Nhitng nguoi cung cAp mot loai hang/nhiéu loai hang
-Theo ddi san pham bi loai bo
-Lich trinh
+B0 phan KJ thuat san xuét:
-Quy trinh
-Thiét bi
-Tiéu chuin
-B6 tri mat bang
+B0 phan San xuat:
-Thai do ngudi lao dong
-bao tao
+B0 phan Danh gia chat luong:
-bau vao
-Thiét bi
+B0 phan Doéng goéi va Giao hang:
-Dong goi
-Giao hang
+B0 phan Dich vu san phdm
-Lap dat
-Stra chita
-Cung cap phu tung
+Ban lanh dao (CEO):
-Hb tro
-Cap tai chinh, dinh bién, dao tao
-Danh gia

1.1.2-P4nh gia chat luong

1.1.2.1-Chap nhan 16 1a su sang loc 16 san phdm dua dén theo kiéu: néu cé
phan nao do cua 16 bi hong 1a loai bo ca 16 d€ dam bao chat luong thoa déang cho
st dung. Co sG cua phuong phdp 1a quan niém néu dua mot bo phan (part) nam
ngoai dac ta vao san xudt hodc st dung tat nhién sé cho két qua nam ngoai dac ta
va s€ lam mat chi phi nhi€u hon.
-Nhitng wu diém ctia phuong phép la:
-Tap trung bai toan chat luong vao nguon

-Lam giam viéc kiém dinh duoc doi hoi
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-C6 thé str dung thir nghiém c6 phd mau
-Loai bd toan bo nhitng 16 ngudi cung cap tang thém dé khich 1e
chat luong
-Str dung nhiing rui ro va xac suat da biét
-Nhitng nhuoc diém ctia phuong phép la:
-Cic 16 tot/x4u c6 thé chap nhan/loai bd khong c¢6 nguyén nhan
-Doi hoi phai hoach dinh va phai c6 hé thong tai liéu
-Chi mo6 ta mot phan cua 16
I.1.2.2-Chon lua (screening) 1a su kiém tra tat ca cdc phan cua 16 dua dén
theo kiéu: nhitng phian khong phit hop (non-conforming) c¢6 thé dugc bo ra, va

thay bing nhiing phan t6t. Nhitng 16 da chon lua c6 thé dugc tron 1an vdéi cdc 16
tot dé cai thien AOQ (chat lugng xuét xudng trung binh).

1.1.2.3-Chi phi 1ay mau

So sanh kinh t€ don gian clia kiém dinh d6i choi véi chon lua c6 thé duoc
lam bang phuong phép sau,

Cp=nC +(N=n)pCp

trong d6:  C; = tong chi phi kiém dinh
i, = tong chi phi kiém dinh méi phan riéng biét
Cp, = chi phi trung binhphai bd ra do mdi phan ¢ khuyét tat
p = ty 1é phan c6 khuyét tat
n = s6 phan trong mau
N = s6 phan trong mot 16
Thay rang doi vé6i kiém dinh 100%, n=N. Do d6, khi lua chon giita chon
lua, hodc 14y mau, cin can nhic diém hoa von duoc chi tiét dudi day. Néu dang
thitc néu trén khong ding, khi c6 thé 4p dung kiém dinh 100%, thi nguoc lai, 14y
mau ¢6 thé 12 phuong 4n tot hon.

chi phi 100% > chi phi mdu (doi véi kiém dinh kiéu ldy mdu)

NG, +(IN=N)pCp>nCy +(N—n)pCp
.-\.-"{"fl_: —NpCp=> s.-‘(_",” —npCp

.. {{:_l'rl-ll_—ll”{:_!;l;? - _I[ﬂ
I1.1.2.4-Phuong an 1dy mau don/kép/boi

a)-Lay mau don - Chi 14y mot mau trong 16, khao nghiém va loai bo. Néu
c6 nhi¢u hon 2 mau khong phu hop, thi 16 bi tra lai.
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b)-Lay mau kép - Mot mau duoc 14y ra. Néu n6 1a phu hop, thi 16 duoc
gitt lai. Néu c6 qué nhiéu khong phi hop trong mau thi phai gui tra lai 16 nay,
ngugc lai thi 14y mau thit hai. Néu tong hop cidc méu thit nhat va thit hai c6 qud
nhiéu loai bo, thi giri tra 16 nay.
¢)-Lay mau boi - Giong nhu phuong 4n 14y méu kép, nhung tang so luong
ki€ém nghiém 16n hon.
Céc gi6i han chdp nhan/thir nghiém lai/loai bd duoc thiét 1ap bang phuong
phap thong ké.
Chon Mau L6 phai 1a ngau nhién:
-dung chuong trinh sinh s6 ngau nhién, hoac
-dung phuong phap theo sach va khac.
[.1.2.5-Dac tuyén lam viéc (Operating Characteristic curves - OV)
-Dic tuyén lam viéc dugc ding dé udc lugng x4c suat loai bo 10, va thiét
ké& phuong 4n 18y mau.
-Vé duong 1ay mau don (theo phan bd Poisson)

for a single sampled plan

N = 3000
n=xy
A

C= 4

100pg

accept | reject

P, - Xac suit 16 dugc chip nhan
P, - Phan 16 khong phu hop

N - S6 luong trong 16

n - C mau thlr nghiém

¢ - S6 lugng t6i da khong phit hop dé duoc chap nhan
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-Vé duong 1ay mau kép

accept second sample

accept first sample

\ o
calculate added probability
wet this curve normally for 1st sample only

-Céc yéu t6 1am thay doi dic tuyén 1am viéc

N increases, n ¢ N

n increases

¢ increases

-Rui ro cua Nha san xuat/Nguoi tiéu dung

Nhém chuyén dé 2 - Phan D : H¢ thong ddnh gid chdt luong mdy tinh xudt xudng
Trang 12



KC-06-03 CN Quy trinh ldp rdp Mdy tinh thuong hiéu Viét Nam

lots above AQL lots below AQL
(should all be accepted) (should all be rejected)
-

1.0}

‘/.ﬁi Ise rejects
. _\

false accepts

5o TT—

AQL LOQL

ot = producers risk of rejection
P = consumers risk of acceptance
LOQL = Limiting Quality Level
AQL = Acceptable Quality Level

[{

-Nhiing can bing co ban phai tinh dén khi thiét k€ phuong dn 1ay mau

-Nha san xuét khong mudn cé cdc 16 ¢é loai bd cao hon AQL dé bi
loai bo. Nhitng 16 dién hinh c6 cdc mitc chap nhan 95% khi & AQL. Diéu d6 dan
dén rti ro o = 100% - 95% = 5%. Trong céc diéu kién thuc t€ cach thic nay, néu
céc san pham gan véi AQL, thi ching c6 5% kha nang bi loai ngay ca khi ching
la chip nhan dugc.

-Nguoi tiéu dung/khach hang khong muon chap nhan nhitng phan
10 rang khong thé chap nhan duoc. Néu chat luong vuot qua gi6i han khong chip
nhan dugc tht hai, Mic Chat luong Thap hon (LQL) ma hién nay thuong dugc
chdp nhan bang 10%, thi cho rui ro clia nguoi tiéu ding 1a f = 10%. Gi6i han
nay cling da dugc biét nhu 12 dung sai 16 tinh bang phan tram khuyét tat (LTPD)
hoac Mic Chat Iugng Bi loai bo (RQL).

-Chat lugng xuat xuong trung binh (AOQ)

received
quality
cut off at
vy level with lot-by-lot
acceptance for a manufacturer specified

| o

supplied quality -
AQQ -
& -
P 4 average outgoing
- pality limit
AOQL / -
e

most lots: some lots lmost lots
accepted rejected rejected

Chat lugng xuit xuong trung binh (AOQ) - quan hé don gian giita chat
luong da giao va chat luong da chap nhan.

AOQ = (chat luong da cung cap) P,
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*Ghi chd: diéu nay khong tinh dén cac don vi bi thai ra, nhung du gan.(is close
enough)

-S6 lugng mau trung binh (ASN) - 1a s6 lugng mau nguoi nhan da lam
The chance a second sample is taken

ASN=n Single sample
) ASN=n; + ny(1-P;)  Double sample
ASN -

single

Nmmlc

multiple

fraction non-conforming (py)

I.1.3-Danh gia theo AQL

1.1.3.1-C4c phuong 4n d4anh gid mau theo AQL duoc thiét ké dé bao ve
ngudi cung cap tranh khoi c6 16 hang hodc san pham t6t bi loai bo dua trén danh
gid mau c6 gidi han néu khuyét tat ndm trong gidi han da dinh rd. Do dénh gid
dua trén mau, nén c6 mot s6 rui ro 1am 16 hang tot bi loai bo. Tuy nhién, rii ro bi
loai bod cuia ngudi cung cp la thap.

1.1.3.2-C6 3 tiéu chuin duoc dung 1a MIL-STD-105E, ANSI/ASQC Z1.4 va
ISO 2859-1.

e Tiéu chuian MIL-STD-105E. Tiéu chuian nay Bo Qudc phong My
chinh thic loai bo tir thdng 2/1995 va ngudi dung cling da chuyén sang tuong
duong thuong mai cua né 1a ANSI/ASQC Z1.4.

e Tiéu chuian ANSI/ASQC Z1.4. Thang 12/2003 phién ban 1993 da
duoc thay bing phién ban ANSI/ASQC Z1.4-2003 ( c¢6 thé tham khao trén
http://www.asq.org/) ANSI/ASQC Z1.4-1993 rit gan v6i MIL-STD-105E. Khong
c6 thay doi trong bang phuong 4n 14y mau, chi c6 thay déi trong quy tac chuyén
(switching) ciia ANSI/ASQC Z1.4-1993 1a dung s6 luong chuyén han ché dé
giam bét tuy chon. Ngoai ra, ANSI/ASQC Z1.4-1993 c¢6 chua cac dac tuyén lam
viec duoc goi 1a Pac tuyén lam viéc du dinh (scheme), d€ mo ta viec bao vé do
thli tuc chuyén tao ra trong nhitng ky chét luong khong thay doi.

e Tiéu chudn ISO cho kiém dinh theo thuodc tinh duoc gidi thiéu
nam 1989 12 ISO 2859-1:1989, sanh vdéi cac tieu chuan ANSI/ASQC Z1.4-1993
va MIL-STD-105E. Tiéu chuin ISO 2859-1 da dugc stra d6i trong phién béan
1999, trong do ¢6 stra d6i phuong an 14y mau.

1.1.3.2-Ddnh gid mau theo AQL duoc chap nhan rong rai dé kiém dinh theo
thuoc tinh (inspection by attributes) trong nhiéu linh vuc ting dung cong nghiép,
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quoc phong va phi quoc phong khac nhau, trong dé ¢6 san xuét phan ciing may
tinh, va & nhi€u nudc trén thé gigi. AQL da duoc Anh va Canada chap nhan nhu
12 tiéu chuén quoc t€ ABC-STD-105. O nudc ta, trong chuong trinh hai hoa tiéu
chudn, ISO 2859-1 ciing s& duoc chip nhan trong tuong lai khong xa.

-Trén co s& phuong phap nay, da san xudt va cé ban trén thi truong hon 35
nam qua (tir 1968) Thuéc cho Kiém dinh vién AQL theo tiéu chuan MIL-STD-
105E va ANSI/ASQC Z1.4. Thiét ké don gian & dang thudc rit (giong nhu thude
logarit) nén dé dung va c6 thé nhanh chéng tim dugc cidc phuong 4n 14y mau.
Tat ca dit liéu dugc phan nhém thich hgp dé co thé doc ra ngay phuong 4n 14y
mau. Thudc bao trum 1én cac AQL (0.065 dén 15), va cac mic danh gia Thuong,
Chat va Long cho ca phuong an 1dy mau don 1an kép.

-Hién nay, do da c6 mdy tinh dé ban hoic mdy tinh cam tay cho Kiém dinh
vien AQL, nén ¢6 thé ding chuong trinh phdn mém tinh phuong 4n 14y méu va
luu trong mdy cac Bang tinh sdn va S6 tay ddnh gid AQL vao mdy dé tién tra citu.

I.1.4-Chat luong sau xich-ma

Phuong phdp 66 c6 ngudn gdoc tir Motorola tir nhitng nam 1980. Trong
nhitng nam 90 né duoc phé cap nho két qua trién khai cdc quan niém 66 &
General Electric va Allied Signal (bay gio la Honeywell).

Muc dich co ban cua 66 la cai thién cac qua trinh ¢6 it nhat 6 do léch
chuén giita gi6i han dic trung xau nhét va trung binh bién thién ctia qua trinh.
Cac cong cu cua 60 khong phai 1a méi. Hau hét chiing 1a nhitng cong cu co ban
da duoc cac Doi cai tién chat lugng (Quality Improvement Teams) dung trong
nhitng nam 70 va dau nhitng nam 80. Gi4 tri thuc ciia né nam & ti€p can hé thong
vGi viéc cdi tién, la chién luoc téi van dé chat luong dich.

Trong céc diéu kién don gian,

C,=2
Cp=15
Nhac lai, néu C, = C,, thi ¥ = u va qud trinh lu6n luén nam & tam.
U-L
C=——
6
T hoic * “% 7, chon cdi nho hon trong hai do léch trung

binh gin véi 1,50, nhu da thiét 1ap bai di€u kién lich sur va, chat lugng +/-66 cho
khuyét (default) 2 trong 1 triéu khong cé bién thién. Véi bién thién trung binh
1,56 ty 1€ loai bo 1a 3,4 trong 1 triéu.
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C6 thé tém tit 6c bién thién don thudn bo qua do léch tam qua trinh. Chép
nhan rang tAm cla qué trinh bién thién +/- 1,56 1am cho mo6 hinh san xuét chinh
xac hon.

Céac budc trién khai 1a:

1-Nhan biét nhiing dac trung t6i han thong qua cic chic nang va hoat
dong nhu tiép thi, thi€t k€ cong nghiép, k¥ thuat R&D,v.v.

2-Nhan biét cdc yéu t6 san phdm anh hudng dén cac dic trung t6i han da
xac dinh & budc 1.

3-Xac dinh cac yéu t6 qua trinh anh hudng dén cac dac trung t6i han da
xac dinh & budc 2.

4-Thiét 1ap dung sai t6i da doi v6i mdi yéu t6 san phdm va qud trinh da
xac dinh & budc 2 va 3.

5-Xac dinh kha nang thuc t&€ ctia cac yéu to trinh bay & budc 2 va 3.
6-Chap nhan C,>=2va C, >= 15

Pho bién nhat 1a mo hinh DMAIC (Define-Measure-Analyze-Improve-
Control)

DMAIC Model

/ Define \

Control Measure

\ /

Improve| |Analyze

Define - Pinh nghia l1a budc dau tién trong ti€p can 6c ciia DMAIC.
DMAIC dau tién yéu cau nguoi lanh dao phai xdc dinh nhitng qua trinh c6t 15i.
D6 1a diéu quan trong dé xdc dinh pham vi ctia ciia du 4n di chon, nhitng mong
doi, nguon va thoi gian. Bude dinh nghia trong ti€p can 66 xdc nhan cai nao la
bo phan ctia du 4n va cdi nao la khong, va giai thich pham vi ctia du dan. Nhiéu
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khi phan thit nhat ndy duogc dua vao phan téng quat cla tai liéu qud trinh. Cong
viéc bé sung dugc doi hoi dé hiéu biét ddy du va lap diing hé so qud trinh.

Measure - Do luong cua ti€p can 6¢ doi hoi gidm doc du 4n vé chat luong
va diém dinh chuin (benchmark) ctia qud trinh theo dit liéu thuc t€. T6i thiéu
phai biét diéu kién trung binh hoac cong ning trung binh va mot s6 ude luong do
phan tdn hodc bién thién (tham chi c¢6 thé phai tinh todn do léch chudn). Cic
khuynh huéng va chu trinh c6 thé ciing phai 1am rd. Hai diém dit liéu va ngoai
suy t6i vo han khong phai 1a ti€p can clia 6. Cac kha niang clia qud trinh ¢6 thé
dugc tinh toan chi khi ¢6 dit liéu cong nang.

Analyze. Chi khi du 4n dugc hiéu va cong ning nén (baseline) dugc ching
minh bang tai liéu va xdc nhan dugc ring ¢6 co hoi thuc su, thi d6 1a ldc theo
ti€p can 66 bat dau phan tich qua trinh. Trong budc ny, tiép can 6c dp dung cac
cong cu thong ké dé x4dc nhan cin nguyén cla van dé. Bat ky cong cu va phép
thr ndo ciing c6 thé dugc dung. Muc dich 1a hiéu qué trinh & mic du dé hinh
thanh cac phuong an cai tién.

Improve. Trong budc cai tién cla tiép can 6o, cac y tudng va giai phap
dugc thuc thi. Gidm d6c cia 66 da phat hién va xac nhan tit ca can nguyén da
biét doi véi co hoi thuc su. Ti€p can 66 doi hoi gidm doc phai nhan biét giai
phap. Mot s6 y tudng hoac co hoi 1a tot d€n muc c6 két qua ngay. Mot bd phan
cua tiép can 6o phai kiém tra dé dam bao thu dugc két qua mong doi. Mot s6
thuc nghiém va phép thir c6 thé can dén dé tim duoc giai phdp tot nhat. Khi lam
thuc nghiém hoac phép thir, di€u quan trong 12 tat ca ngudi tham gia du dn phai
hiéu rang do 1a nhitng phép thir va thuc t€ 12 mot phan cua ti€p can 6c.

Control - Kiém sodt. Nhu 1a mot bo phan cua ti€p can 6o, viéc bam sét
cac co ché va thir nghiém duoc dit ra dé€ dam bao & miic t6i thiéu rang nhiing cai
phai tang thém trong du 4n khong thé vuot qua mot chu ky thoi gian. Nhu mot
phin cuia budc kiém sodt, cin khuyén khich chia sé véi nhitng nguoi khac trong
to chiic.
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I.1.5-Quy tiac Bao cdo hanh dong khic phuc (CAR) va Yéu cau phan tich
san pham (PAR) - Hanh dong 8D

Quy tac 1:
Chon Doi va
vo dich cua
doi

Quy tac 8:
Khen ngoi
doi

Quy tac 2:
Mo ta van dé

Quy tic 7: Quy tac 3:

Ngan ngua Chinh sach

tai dién van ngan chan
de noi bo

Quy tac 6:

Quy tac 4:
Thuc hién

Nhan biét va

Hanh dong . Xac nhan
khac phuc Quy ta}c 5 can nguyeén
lau dai Chon va Xac
nhan Hanh
dong kKhic

phuc lau dai
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1.2-Panh gia do tin cay chat luong trong nha may

DPanh gia do tin cay chit luong trong nha may gom danh gia do tin cay
clia mdy tinh dang lam viéc trong moi truong mod phong véi thuc t€ st dung
ching va danh gia c6 tinh chat du bao do bén (6n dinh) cia mdy tinh khi st dung
thuc té.

1.2.1-Nhiing yéu t6 moi truong chinh

Trong thyc t€ van chuyén, luu kho va st dung mdy tinh thuong gap nhiing
yé&u t6 moi trudong chinh 1a Rung, Roi, Néng&Am, Nhiét do cao, Nhiét do thap.

Ngoai ra con gap mot s6 moi truong dac biét nhu khong khi ¢c6 do man
cao O ving ven bién, ap sudt thap trén may bayi,...

Kiém nghiém hoat dong ctia mdy tinh trong cdc moi trudng dé trudc khi
xudt xudng s& gitip nha san xuét phat hién va khac phuc kip thoi nhitng hu hong
s€ x4y ra; dam bdo uy tin cho nha san xudt va loi ich clia khach hang.

1.2.2-Thoi gian trung binh hoat dong tot (M.T.B.F)

MTBF Ia thu6c do san phdm bén (6n dinh) dén mic nao hoic 12 thuée do
danh gia chat lugng xudt xudng tin cay dén mic nao. MTBF thuong dugc tinh
bang don vi gid, MTBF cang cao thi san pham cang bén (6n dinh).

D6i v6i cdc san pham dién tir, trong d6 ¢6 phan cliing may tinh, thudng gia
thiét rdng trong chu ky thoi gian lam viéc duoc (useful operating life period) cac
bd phan ¢ ty 1€ hong c6 dinh, va ty 1€ hong bo phan tuan theo luat phan bé ham
s6 mil. Trong trudng hgp d6, MTBF clia san pham ¢6 thé dugc tinh 1a:

MTBF = Téng thoi gian 1am viéc cta hé thong / tong s6 hong
= 1/(téng s6 ty 1&¢ hong cua tat ca cdc bo phan)

1.2.3-D¢ tin cay chat luong

Do tin cay cta chat lugng xudt xudng 1a sac xuat dé san pham s& lam viéc

khong hong trong thoi gian T nao do sé€ la:
R(T) = exp (-T/MTBF)

Chang han, v6i mot san phdm c6 MTBF 1a 250.000 gid, va thoi gian 1am
viéc mong muon l1a 5 nam (43.800 gio), thi R = exp (-43800/250000) =
0,839289. Diéu d6 néi lén rang san pham s& 1am viéc khong hong trong 5 nam
v6i sdc xuét 83,9%, hodc 83,9% don vi san pham trong linh vuc nay van s& con
lam viéc & thoi di€ém 5 nam.

So liéu MTBF doi v6i san pham c6 thé 1ay duoc bing cdc cach khic nhau:
dit lieu cua Phong kiém nghiém, dit liéu hong thong ké thuc t€, hoac mo hinh du
bdo (nhu MIL-Hdbk-217, hoac Telcordia/Bellcore). Phan mém RelCalc cho
Windows c6 thé dugc dung dé du bao MTBF.
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1.3- Hé thong quan ly chat luong toan thé (TQM)

Bao trim 1én moi cap quan 1y véi y tudng Chat luong 1a diéu dau tién va
chu yéu trong tam tri moi nguoi.

Mo hinh don gian nhét cia TQM trinh bay trong so do sau.

Mo hinh bit d4u bing tim hiéu nhu ciu ctia khach hang. T chic TQM c6
cadc qua trinh thu thdp thuong xuyén, phan tich, va hanh dong trén thong tin
khach hang. Céc hoat dong dugc doi hoéi md rong dé hiéu cac khdch hang cla
céc doi thu canh tranh. Phét trién hi€u biét k§ vé nhu cdu khach hang cho cdc t6
chitc TQM du bao dugc hanh vi tuong lai cua khach hang.

TQM Model

Customer

5 Planning
Process

Process
Management

Process
Improvement

Cic t6 chiic TQM tich hop kién thitc khach hang véi thong tin khic va dp
dung qud trinh lap k& hoach vao hanh dong sip dat thong qua viéc t6 chiic dé
quan 1y cac hoat dong hang ngay va dat dugc cac muc tiéu tuong lai. Cac k&
hoach dugc dinh ky xem xét lai va di€u chinh khi cin thiét. Qua trinh lap k€&
hoach Ia chat két dinh toan bo hoat dong TQM véi nhau.

T6 chiic TQM hiéu rang khach hang sé chi tin tudng néu ho nhan duoc san
pham va dich vu thich hop, ddp ting dugc nhu cdu ctia ho, dugc chuyén giao khi
c6 thé, va duoc dinh gid ding vdi gia tri. Cac t6 chitc TQM dung cic k¥ thuat
quan tri qué trinh dé€ ph4t trién cdc qué trinh kiém sodt gia thanh dugc ma ching
on dinh va c6 kha niang gip gd cac mong doi ciia khdch hang.

T6 chitc TQM ciing hi€u rang hiéu qua ndi bat hom nay c¢6 thé 1a hiéu qua
khong chap nhan duogc trong tuong lai nén ho dung quan niém cai tién qua trinh
dé dat duoc ca bang cach tang thém nhiing tién bo méi 14n cai tién lién tuc ting
thém. Qua trinh cai ti€n van phai 4p dung ngay ca doi v6i hé thong TQM!

Yéu t6 cudi cling cia moé hinh TQM Ia tham gia toan thé. Céc t6 chic
TQM hiéu ring toan bo cong viéc dugc thuc hién thong qua con ngudi. Piéu dé
bat dau tir ngudi 1anh dao. Trong cédc t6 chiic TQM, quan tri cap cao chiu trach
nhiém ca nhan vé cai tién, cham sdc, va tinh loc tat ca cdc hoat dong TQM. Ho
phai dam bdo con ngudi dugc dao tao ding din, c6 kha nang, va tham gia tich
cuc vao viéc gianh duoc két qua t6 chitc. Cong viéc quan tri va nhan su ciing tao
ra moi truong hanh dong hop phap & d6 con nguoi ¢6 duoc gia tri.
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Tat ca cdc yéu t6 cia mo6 hinh TQM lam viéc cung nhau dé dat dugc két
qua. Trong chu trinh san xuat, cdc hoat dong ki€ém tra chat luong duoc xac dinh Ia:
1-Thiét k€ mdi:
-ban san pham c6 chat lugng

-ting dung kién thitc khoa hoc vao thiét k€, ché tao san phidm
c6 chat luong

-hoach dinh qua trinh c6 chit lugng
2-Kiém tra vat tu dua vao:
-mua vat tu cé chat luong
-nhan va kiém dinh vat tu c6 chat luong
3-Kiém tra qua trinh:
-san xuat cdc bo phan va san pham c6 chat lugng
-kiém dinh va kiém nghiém san pham c6 chat luong
-giao san pham c6 chat lugng
-1ap dat va dich vu san pham c6 chat luong
Nhitng yéu cau co ban dé thuc hién
1-Quan ly phai chd trong vao cic kha nang chat luong, va trach
nhiém ctia mdi ngudi bat ké vi tri ndo.
2-Lap Bo phan Chat lugng ma n6 s€ chiu trach nhiém duy tri chat
lugng.
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Phan II
HE THONG QUAN LY CHAT LUONG TRONG NHA MAY THEO TCVN ISO

I1.1- Hé thong Quan ly Chat luong (QMS)

I1.1.1-Muc dich trién khai Hé thong Quén ly Chat Iuong 12 dé dam bdo san
phdm va dich vu mdy vi tinh ctia nha may dép ing dugc mot cich trude sau nhu
mot va c6 hiéu qua cdc mong doi cua khach hang, cac yéu cau ché€ dinh thich
hop va dé hoan thanh viéc cai tién lién tuc. M6 hinh QMS dua trén qu4 trinh nhu
trinh bay & so d6 dudi day cho mot khung t6 chic, tir d6 nhan vién hiéu 16 dugc
cac thu tuc va trach nhiém ca nhan.

(Chi tiét xin xem TCV N ISO 9001 :2000, bdn sodt xét lan thit 2 nam 2000)

I.1.2-Hé thong tai lieu cia QMS doanh nghiép phai xay dung goébm 4
phan: S6 tay dam bdo chat luong, cac Quy trinh, cdc Huéng dan cong viéc va cic
MAiu bi€u; va méi phan tr cia hé théng duoc dinh rd trong TCVN ISO
9001:2000.

-S6 tay dam bdo chat lugng 1a chi din ding cho tit ca nhan vién va cic bo
phan cua doanh nghiép. S6 tay dinh 16 cdc quy tic va hoat dong kiém tra chit
luong va dé thoa man cdc yéu cdu cua khdch hang d6i véi moi san phidm san
xuat ra. Quan niém chu dao trong S6 tay 1a nhdn manh viéc ngin ngira san pham
hong va cai tién khong ngling chat lugng.
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-Cac quy trinh gom:

1. Quy trinh "Pam bao chat lugng ctia nguoi cung cap": Cac bd phan
va vat tu mua vao dugc kiém dinh dé chic chin ching thich hop véi yéu cau dic
ta/ban v€ trudc khi nhap kho.

2. Quy trinh "Kiém dinh chat luong san xuat": M6i san pham, bo phan
déu dugc kiém dinh va thir nghiém theo quy trinh thir nghiém ctia nha mdy, gom:

a)-Kiém dinh trén day chuyén (trong qua trinh)
b)-Thir nghiém lap rdp cudi cliing (san phdm xuat xudng)
3. Quy trinh "Kiém dinh QC":

-Theo ddi viéc kiém dinh va phuong tién thir nghiém & khép noi:
Trong khoang thoi gian quy dinh (thudng 1a 3 gid), kiém tra xdc nhan (verify)
vat tu, cong cu va cac quy trinh 1am viéc l1a phu hgp va cac két qua tuan theo
chuin muc dugc chip nhan.

-Kiém soat xuat xudng QA: Cic san phdm di qua thir nghiém cu6i
cung dugc kiém sodt bing ki€m dinh 14y mau chip nhan 16 d€ kiém tra x4c nhan
chitc nang san phdm va hinh thé déng géi truée khi giao cho khach hang.

4. Quy trinh "Kiém sodt qué trinh bing théng ké (SPC) va phan tich":

-Bo phan QA phét trién chuong trinh kiém soat chat lugng qud trinh
bing thong ké (Biéu d6 X-R, P, U) dé dam bao tinh nhat quan cua qud trinh va
san pham.

-Bo phan san xuat/ky thuat cho nhitng phan tich hong va du kién
hanh dong khac phuc.

-Bo phan QA lam tiép hanh dong khac phuc.

5. Quy trinh "Hiéu chuan (calibration) phuong tién do": Bo phan QA
xdc dinh nhitng phuong tién dugc ding nao can phai hiéu chuin. Cic phuong
tién do ludng va kiém nghiém khong dugc phép dung truc ti€p vdi san pham néu
chua duoc hiéu chuin. Moi phuong tién va cong cu do ludng da duoc hiéu chuin
phai ¢6 thé hiéu chuén trong ho so, trong d6 c6 ngay thang quy dinh, ngdy thang
hiéu chudn, ddu kiém dinh. TAt ca tiéu chuidn do Iudng duoc diung cho hiéu
chuin phai c6 kha niang vé do chinh xdc, 6n dinh, cdp do va ¢4 ngudn goc tir
Téng cuc Tiéu chuén - Do ludong - Chét luong Nha nudc.

6. Quy trinh "Yéu ciu hanh dong khiac phuc": Thong bdo hanh dong
khéac phuc do doanh nghiép gui t6i bd phan ¢6 lién quan, nha thau phu va ngudi
ban dé cam doan c¢6 hanh dong hitu hiéu dé loai bod ngay lap tic triéu chitng van
dé va dé ngan ngira tai dién tro lai su khong dong nhat trong khi san xuét.

7. Quy trinh "0 tin cay va Phan tich hong":

-bo tin cay: Do tin cay la xac suat thuc hién khong c6 hong mot
chitc niang riéng nao d6 dudi diéu kién da néu cho mot chu ky da dinh. Can dinh
ky 14y mau tir nhitng san phdm hién c6 dé tinh todn tudi tho (life time) va thoi
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gian trung binh hoat dong t6t (MTBF - Mean Time Between Failure) va nhiing
khoan c6 lién quan khach hang d¢ nghi.

-Phan tich hong: Cic chuong trinh phan tich hong dugc thuc hién dé
tim ra nguyén nhan khuyét tat va vi tri khuyét tat theo bao cdo ki€ém dinh hoac
kiém nghiém hang ngay.

8. Quy trinh "Duy tri ho so": Toan bo hd so cuia cdc hanh dong kiém
tra chat luong déu duoc duy tri. Cac dit liéu nay dugc sir dung nhu ching ci ctia
cdac hanh dong dugc yéu ciu va / hoac da lam truGe day, cac hé so d6 duge sap
x&p thit ty dé tién cho tham khao sau nay.

9. Kiém sodt vat tu: Moi vat tu san xuat lién quan déu bi ki€ém sodt boi
ngudi dugc y quyén theo cdch dam bao hop thanh ding yéu céu thiét k&€ va chat
luong truGe khi cap phat hodc bdi trung tam ki€ém sodt vat tu t6i mic xét duyét
lai gan nhat.

10. Vat tu khong phu hop: Vit tu khong phu hop s€ bi giit lai trong
kho riéng véi Phi€u nhan biét (ID) rd rang. Bdo cdo vé nhitng vat tu khong nhat
quan s€ dugc 1ap va xu 1y thong qua bd phan cé lién quan, sau d6 thong bao cho
Hoi déng xem xét vat tu (Material Review Board - MRB) dé xem lai vat tu va
sap xép, lap bdo cdo hanh dong khiac phuc cho cdc bén ¢6 trach nhiém doi véi
vat tu khong phu hop.

11. Luu gift, trinh bdy va chuyén giao: Moi vat tu dua dén s& duoc
danh diu lén mat bang nhan "thong qua" (pass) hoac "loai bd" (reject) sau khi
kiém dinh ddu vao dé dua vao kho. Viéc déng géi va giao san pham t6i khach
hang s& duoc 1am ding cach nhu dién giai trong don hang riéng.

I1.1.3-Dé€ duy tri nhan thitc vé chit lugng chung trong toan doanh nghiép,
Gidm d6c doanh nghiép phai dam bdo bing viéc dao tao va theo doi dé nhing
yéu cdu vé H¢ thong Chat luong dugc hiéu, trién khai va duy tri boi tat ca nhan
vién ma nhitng hoat dong clia ho tdc dong dén chat lugng san pham va dich vu
doanh nghiép cung cap.

I1.1.4-Ngoai phuong phdp luan theo TCVN ISO, c6 thé 4p dung phuong
phép luan quen thudc "Plan-Do-Check-Act" (PDCA) theo so d6 dudi day.

P-Lap ké& hoach: Thiét 1ap muc tiéu va cdc qué trinh cin thiét dé giao
céac két qua phit hop véi cdc yéu cdu ciia khach hang va chinh sach ctia t6 chiic.

D-Thuc hién: Thuc hién cdc qua trinh.

C-Kiém tra: Theo doi va do cdc qud trinh va san pham theo cdc chinh
sach, muc tiéu va yéu cau doi v6i san pham va bao cdo cac két qua.

A-Hanh dong: C6 cic hanh dong dé cai tién lién tuc két qua hoat dong
ctia qua trinh.
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I1.2- Hé thong dam bao chat luong (QAS)

Hé thong dam bao chat lugng cuia nha may c6 thé biéu dién qua so do sau:

\ 2
o Kiém tra
Nguoi ban / ’ Qué giao-nhan
Nguoi cung cap trinh /1QC
(AQL:0.65/1.5)
/ J
Diéu tra Nguoi ban Kiém dinh dau vao Kiém tra FIFO IPQC
Kiém tra CL Nguoi ban Phan loai Nguoi ban Kiém soat diéu kién (AQL:0,65/1,5)
Bao cao hanh dong MRB khong khi banh gia
khic phuc cua nguoi ban| | Bao cao Chat lugng Bao cao B/c CL hang ngay
Chap thuan mau hang B/c khong phu hop /c hanh dong
Panh gia viit bo
Chinh sach chat lugng [ HE TH 6NG \ \
-Chét lugng hang dau RYITY T -Dich vu khéch hang
-Thoa man khach hang DAM BAO CHAT LUONG -Thir nghiém do tincay
-Cai tién lién tuc -Hiéu chudn thiét bi
\ (QAS) ) -bao tao chat luong
k -Duytri ISO-9000/ 14000j
FQC/OOBA 0QC Dich vu
(AQL:0,65/1,5) (AQL:0,65/1,5) Khiéu nai
ORT va Panh gia Panh gia Pac ta chat luong
B/c CL hang ngay Bao cao chat luong B/cao chat luong
B/c hanh dong vit bo B/c hanh dong viit bo
B/c khong phu hop B/c khong phu hop
] ) I
| : Lap rap hé thong :
2w N Thir hé thong ua Kho Qué "\ Khach hang
Chay thu thanh phidm
Dong goi
)
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I1.2.1-Chinh sach chat luong:
-Chat luong 1a hang dau:
1-Hé¢ thong quan ly chat lugng toan thé
2-Thu néng (burn-in) chitc nang 100%
3-Thur do tin cay

4-Kiém tra x4c nhan (verification) cdc tiéu chudn dugc chap
thuan.

-Thoéa man khach hang:
1-H6 tro hau can
2-Giao hang ding han
3-Dich vu khach hang toan cau
-Cai tién lién tuc:
1-Cac cong cu ki€ém soat qud trinh bang thong ké (SPC)
2-Khac phuc va ngan ngira theo nguyén tic 8D
3-Phan tich dit liéu
4-Kiém tra QSA/QPA
I1.2.2-Chuong trinh chat luong:
Phai ¢6 chuong trinh chat luong hang nam c6 chia ra theo quy vé:
1-Muc tiéu chat luong.
2-Chinh sach chat luong.
3-Cé4c chuan muc chét luong duoc chon:
a)-Hé thong quan ly chat lugng: TCVN/ISO 9002 & QS 9000(BSI).
b)-Hé thong quan 1y moi truong: TCVN/ISO 1400 (BSI); v.v.
c)-Hé thong kiém dinh thi gidc: IPC-610B; v.v.
d)-AQL:TCVN/ISO2859-1 miic II; MIL-STD-105E miic II; v.v.
d)-Bao vé phong tinh dién (ESD): GJB 3007-97; v.v.
e)-Thir nghiém vé an toAn va moi trudng (nhiét, 4m, rung, roi,
soc): TCVN/ISO/IEC, MIL-STD, v.v.
4-So d6 Hé thong dam bao chét lugng.
5-Chiting nhén va giai thuéng.
6-T6 chitc chat luong va trdch nhiém.
7-Chuong trinh kiém sodt chat lugng vé:
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a)-Dam bao chat lugng Nguoi ban: Kiém dinh vat tu ddu vao
(phuong an 1ay mau dua trén 1ay mau don muc II caa ISO 2859-1, véi AQL thich
hop 0,1/0,25/0,4/0,65); Diéu tra va DPanh gid Ngudi ban; Quan 1y co s& cung cap;
Thoa thuan chat lugng (Kiém tra chat luong vat tu dau vao khong phi hop,...);
Xem xét cia MRB; v.v.

b)-Kiém soat chat luong trong qu4 trinh: Phi€u qu4 trinh dam
bao chit lugng; Kiém soat chat lugng lap rap (100% thir nghiém chic niang cudi
cung, bao vé ESD,...); Xir ly nhitng bat thuong (Tai liéu k§ thuat, thong bdo trién
khai k¥ thuat -EI, thong béo thay déi k§ thuat-ECN, nhiét do phong thir ndng,...); v.v.
c)-Kiém sodt chat lugng xuét xudng: Phuong 4n 14y miu
dong (dua trén 18y mau don muc II cua ISO 2859-1, v6i AQL thich hgp 0,65/1,5
...); Kiém dinh xuét xuéng (kiém dinh 100% d6i véi san phdm san xuat 16n 1an
dau, khach hang OEM méi, thay déi linh kién); Kiém tra SPC; v.v.
d)-K¥ thuat do tin cay cua chat lugng: thir nghiém do tin cay
trong qua trinh; Panh gia Thoi gian trung binh lam viéc tét (M.T.B.F); Do luong
an toan clia san pham; v.v.
I1.2.3-Chiing chi va giai thudng:
Phai duogc cap cac ching chi va dugc cong nhan tuan theo céc tiéu
chuén can thiét hodc theo doi hoi clia khach hang.
I1.2.4-Tiéu chuin dam bao chat luong:
Phai x4c dinh hé thong cdc tiéu chudn chat luong noi bo va tiéu
chudn quéc gia, quoc t€ hodc tieu chuan nganh, nha mdy (factor standard) duoc
cong nhan lam tiéu chuin noi bo.
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I1.3- Hé thong giai quyét khiéu nai cia khach hang

Hé thong giai quyét khi€u nai ctia khach hang trinh bay trong so do sau:

Khiéu nai *

Khich hang | weeeep| B0 phan Dich vu khach hang &

Phan tich dir liéu

Tra 1oi
Van dé thiét ké Van dé cua qua trinh Van dé vat tu
Phan tich R/D Van dé thiét ké Van dé thiét ké
& C/A & C/A & C/A

A * A

Tung bude dua vao san xuat

Kiém tra & Xac
nhan QA

Kiém tra xac nhan

cua khach hang
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I1.4- Hé thong Tra lai hang (RMA)
Hé thong RMA d6i véi khach dat hang trinh bay trong so do sau:

Khiéu nai cia khach hang
EMS/White Box/ OEM
|

v

Yéu cau so hiecu RMA

da chip thuan
Pa duoc giam doc
RMA chap thuan

Trao doi thong tin véi khach Gri s6 hiéu RMA t6i khach
hang hang truc ti€ép & ASP

\ 4 v

May RMA cua khach hang truc tiép May RMA cua khach hang cap 2
duoc chuyén dén ASP duoc chuyén dén ASP
theo s6 hiéeu RMA theo s6 hieu RMA
| * |
| |
Trung tam dich vu Trung tam dich vu
San pham sua chira San pham doi lai

| ]
co * co

Tra lai khach hang truc ti€p hoac
khach hang cap 2

ASP - Diém dich vu 0y quyén
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Hé thong RMA d6i v6i khach mua hang trinh bay trong so d6 sau:

RMA RMA
Khach hang nuéc ngoai Khach hang tu nhién
Ban hang Kiém tra san xuat (PC)
L PMC «—

X4ac nhan
QA?

Sura chita MA
— 3| Thirnghiém
Dong goi

Kiém dinh
QC

khong

PMC «—

v

Khach hang
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I1.4- B6 phan Kiém tra chat luong

11.4.1-T6 chitc cong viéc:

Thuong thdy trong cdc cong ty san xuat mdy tinh trong khu vuc t6 chiic
cong viéc kiém tra chat lugng nhu biéu do duéi day

Toéng giam doc

Tiép thi & bdn hang San xuit Hanh chinh & Ké toan
Kiém tra Bao tri Cong nshé
vat tu Dy chuyén Kiém tra & &
& san xuat chit luwong Thiét ké Phat trién
san xuét
Kiém tra Kiém tra Kiém tra
chit lrong chit lrong chat lucng Dam bao Ung dung
dau vao trén XUat xuéng do tin cay
IQC) day chuyén (0QC)
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11.4.2-Té chitc bo phan kiém tra chat luong

Bo phan kiém tra chat lugng clia mot nha may duoc dinh bién mot nhém
ky su chuyén nganh va nhan vién thong ké nhim muc tiéu chat lugng san pham
tot nhat véi chi phi thip nhat.

Dé dat dugc cdc muc tiéu nay, va dé ddm bao hoat dong c6 hiéu qua cla
bo phan kiém tra chat lugng, vi tri cia n6 trong t6 chiic ciia nha may thudng nam
ngang muc véi cac bd phan chu yéu khac, nhung doc lap va truc ti€p bao cdo véi
nguoi lanh dao cao nhat clia nha may va ctia san xuét.

I1.4.3-Chitc nang va trach nhiém ctia cac bo phan kiém tra chat luong

Bo phan kiém tra chat luong chiu trdch nhiém lap k& hoach va quan 1y cac
hoat dong kiém tra chat luong nhim dat duoc chét lugng t6i uu cho moi san
phdm san xuat ra. N6 dac trach vé dam bao cho san pham thoa man duoc Iénh
san xudt va dac ta ky thuat cia khach hang.

C4c chtc nang va trach nhiém dac biét gom:

1-Kiém dinh vat tu ddu vao, vat tu trong qua trinh 14p rdp (trén day
chuyén) va thanh phdm dé dam bdo ring né thda man nhiing dic ta k§ thuat
trong 1énh san xuat va cac tiéu chuan tay nghé.

2-Bién soan va duy tri nhitng van ban huéng dan kiém tra chat lugng va
Huéng dan Kiém dinh. Cac huéng din ki€m tra chét lugng do6 phai duoc dua vao
S6 tay ctia nha mdy va phan phat cho ca bén trong va bén ngoai bo phan nay.
Viéc kiém sodt can than S6 tay dugc duy tri d€ dam bao pho bién rong rai va day
du. Bat ky doi hoi dac biét nao ctia hgp dong ciing phai dugc thuc thi bang viéc
ban hanh nhitng huéng dan dac biét.

B6 sung phan thi tuc ctia SO tay 1a phan thit hai gom cdc Huéng dan Kiém
dinh va cdc phi€u cong tdc mo ta chi ti€t cac budc phai lam khi kiém dinh dé
nhan vién kiém tra chat lugng thu thap dit liéu.

Dé dam bao xa hon ring moi dic trung chat luong c6 tdc dong rd rét dén
san pham cudi cing déu duoc liét ké va san sang cho muc dich kiém dinh, bo
phan kiém tra chat luong van dung nhitng Huéng dan Kiém dinh kh4c nhau cho
kiém dinh giao-nhan, kiém dinh dau vao, kiém tra trong qud trinh, xudt xudng,
dong gobi va dam bao do tin cay.

Ciac dac trung chat luong chiic nang duoc dinh 16. C4c kiém nghiém chiic
nang ay la mot phan theo do6i co ban can cho danh gia tinh kha dung cua thanh
pham.

Phuong tién huéng dan kiém dinh néu trén dugc b6 sung bang Danh muc
ddnh gia hoat dong bi chi trich vé kiém tra chat luong, ma né dugc cho 1a can
thiét vi nhitng 1y do nhu dam bdo ring cac kiém dinh dugc thuc hién trong mot
cach nhat quan va t6i mot cap do toi uu.
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3-Giit gin day du cac ho so kiém dinh cua minh, phan tich chiing, va
chuén bi cdc ban tém tit, sao cho lanh dao thudng xuyén dugc thong bdo vé tinh
hinh chat luong cua tat ca cac hoat dong.

4-Thuong xuyén theo doi tat ca qua trinh san xuat va xay dung nhitng quy
trinh vé€ hanh dong khic phuc nam ngoai nhitng diéu kién kiém sodt thuc tai.

5-Cung véi hoat dong vé do tin cay, can xem xét va nhan biét bat ky van
dé chét lugng tinh vi ndo, va xay dung hanh dong khic phuc, dé chat lugng san
pham dugc cai tién khong ngimg.

6-Danh gia cong nang (Xem xét Hudng dan cho Nguoi thao tic) - mot
chuong trinh dang dugc diing nham ting cudng hiéu qua cta cac dac ta san xuit
va k§ thuat va Huéng dan cho Ngudi thao tdc. Kiém tra dinh ky nay do mot
nhém k§ su kiém tra chét lugng thuc hién dé€ kiém tra xdc nhan Huéng d4n cho
Ngudi thao tic c6 theo kip san xudt hay khong va dé theo ddi toan bo qud trinh
c6 Huéng dan nay. Cac thao luan va dit liéu dugc ra sodt lai trong bao cdo gui
lanh dao. Chuong trinh nay duoc phét trién do yéu cau cai thién céc diéu kién
chua thoa ddng va cdc kiém tra phu thém dugc lam dé dénh gia hiéu qua cua
chuong trinh nay.

7-Tham muu cho 1anh dao trong moi hoat dong c6 thé lam tang chat luong
san pham.

8-Duy tri quan hé véi khach hang vé nhitng van dé thuodc vé trach nhiém
kiém tra chat luong clia cong ty.

I1.4.4-Cac chitc nang kiém soat chat luong dau vao (IQC)

Trach nhiém hang diu cta IQC 1a kiém soét chat luong da dinh cia céc
linh kién, cau kién va vat tu lap rap.

1) Diéu tra Nguoi cung cap.
2) Panh gia Nguoi ban méi khép véi ky thuat ctia qua trinh san xuét.
3) Kiém dinh timg 16 vat tu ddu vao.
4) Déanh gid va kiém tra thong ké vat tu dau vao.
5) Phan tich vat tu khép véi k§ thuat cia qua trinh san xuAt.
6) Phdi hop v6i bo phan Mua hang vé chat luong vat tu dau vao.
7) Hanh dong khéc phuc déi vdi vat tu c6 khuyét tat.
(So do minh hoa chitc ndng theo luong vdt tu xem o muc 11.4.4.1)

Doanh nghiép phai xay dung "Hé thong quan ly chat luong nguoi cung
cép" clia minh, bao gom:

a)- Quy trinh Diéu tra va Danh gia chat luong Nguoi cung cép.
b)- Danh muc Nguoi ban c6 chat lugng.
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¢)- Dédnh gid Nguoi ban va 3 budc ho tro:
-Buéce 1: Banh gia hé thong chat lugng.
-Budc 2: Nang cap kha nang cua qua trinh san xuét.
-Budc 3: Phong ngira bét tric va kha nang cai tién
d)- Quy trinh Chap thuan linh kién / Phan san xuat chip thuan qua trinh.
e)- Céc dic trung kiém dinh IQC.
f)- Phuong an 18y mau IQC (xem 11.4.4.2).
g)-So d6 chuyén kiéu 1ay mau.
h)-Quy trinh Kiém dinh chung.
i)- So d6 kiém dinh IQC (xem 11.4.4.3).
)- Quy trinh Doi hoi hanh dong khac phuc ciia Nguoi ban
(xemIl.4.44).
k)-Phan loai chat lugng Nguoi cung cap.
1)- H6 so Nguoi cung cap.
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I1.4.4.1-So do6 vat tu sau day minh hoa cho céc chiic nang IQC:

NHAN

Chat lugng dong goi

Kiém dinh chat luong

Nguoi ban da chap thuan

Ngudi ban méi

|
Vat tu dau vao

Kiém dinh thed Huéng dan Kiém dinh

Danh gia
nguoi ban méi
|

Gan ma so nguoi ban
Loai bo Chap nhan |
| | Kiém dinh co -dién
Kham xét Kho i
| Thu chiric nang
Panh gia ——
xac nhan Thu vat ly
|
Thir moi truong
Bao cao i
Danh gia tudi tho
Day chuyén |
Neuoi ban san xuat B4o cdo
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11.4.4.2-Phuong an 1ay mau IQC

Mat hang | Phuong anlay | AQL Tham s6 Phuong phap Chuan muc
mau kiém dinh kiém dinh loai bo
Linh kién | ISO 2859-1 hoac | MA: | -Tham s6 dién | -Tht bing LCR |-Nam ngoai
dién tlr MIL-STD-105E | 0,4 -Kich thuée meter, may thr an | dac ta
/ ANSI/ASQC | MI: -Cosmetic IC: | toan dién, may thu
714 0,4 mac, bao g6i, | dong rd va do bing
lay mau don trang diém compa k§ thuat,
mtc II dung cu do kich
thuéc
-Kiém tra bing
kinh lap
Bo  phan | ISO 2859-1 hoac | MA: | -Kich thuéc -Do bang compa ky | -Nam ngoai
co khi, co- | MIL-STD-105E | 0,4 -Két cau thuat dac ta
dién [/ ANSI/ASQC | MI: -Vat liéu -Kiém tra bang
Z1.4 0,4 -Trang diém kinh ldp
lay mau don
muc 11
Vat  liéu | ISO 2859-1 hoac | MA: | -Trang diém -Kiém tra bang mat | -Ndm ngoai
déng g6i | MIL-STD-105E | 0,4 -Vat liéu -Do bang thudGc dac ta
va Nhan / ANSIJASQC | MI: -Chat lugng in
714 0,4 -Kich thuéc
lay mau don
muc I1

11.4.4.3-So d6 kiém dinh IQC

Bat dan

Nhan

Kiém dinh IQC

Tuyén chon nguoi cung cap
hoac/va lam viéc lai

loai bo

A

Tra lai
nguoi cung cap

(phan  xét)

chap nhan diing
Tra lai
nguoi cung cap
v 4
Kho <

thoi xem xét
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11.4.4.4-Quy trinh Doi hoi hanh dong khac phuc cia Nguoi ban

(doi v6i vat tu ty théc)

PE: K¥ thuat san xuat
Nhan

PMC: Kiém tra vat tu san xuat

MRB: Hoi dong xem xét vat tu

Kiém loai b
dinh y g PE/PMC
chap nhan +

Khach hang

PMC/1QC

khong Hop MRB
co

v ., -

Kho Phan quyét

I1.4.5-Cac chitc nang Kiém soat chat luong trong qua trinh (IPQC)

Trach nhiém hang ddu cta IPQC 1a kiém sodt qué trinh da dinh va dam
bdo sdn phdm cudi cling théa man céc tiéu chuin chat lugng xuat xudng nghiém ngit.

a)- Kiém sodt chat lugng trong qu4 trinh.
b)-Kiém sodt chat luong ddnh gid trong qua trinh.

c)- Kiém tra timg 16 doi v6i cdc cum lap rdp bi chi trich (critical) trong
qua trinh bi chi trich.

d)- Phan tich hong trong qua trinh va phan tich thong ké.

e)- Xem xét Huéng dan lam viéc (Operating Instruction).

f)- Xem xét Huéng dan Kiém dinh trong qua trinh.

g)-Thong bédo thay déi k§ thuat (ECN)

h)-Kiém soat va phan tich phé liéu.

i)- Phan tich 16 bi kiém tra chat lugng xuét xudng OQC loai bo.
j)- Hanh dong khac phuc.

k)-Kiém tra viéc hiéu chuan thiét bi thir nghiém.

1)- Kiém nghiém do tin cay.
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So d6 sau minh hoa cac chic nang IPQC:

IPQC

v

Kiém dinh nguoi
bang mat

v

Thu phﬁ\n mém va -Theo quy trinh test phan mém
h¢ dieu hanh va hé diéu hanh

v

Kiém dinh nong -Kiém dinh 100% mdy 24-48 gid
burnning trong Chamber

Kiém dinh Phong kiém nghiém do til cay cao (Hi-ReL)
s théns dav di Kiém nghiém
h¢ thong day du | ghie
Kiém tra bén ngoai Du bao do tin cay
# (do bén)

Dong goi

I1.4.6-Cac chitc nang Kiém soat chat luong xuat xuoéng (OQC)

Trach nhiém hang diu cua OQC la dam bao rang moi 16 dua ra xem

xét thda man dac ta ndi bo va yéu cau ctia khach hang.

a)- Thuc hién kiém dinh timg 16 trong céc 16 xuat xudng cho méi
dac ta thir nghiém noi bo PEC tir Phi€u yéu cau (Application).

b)- Thuc hién kiém dinh 16 bi chi trich (critical) theo dic ta cta
khéch hang kem theo.

c)- Chap thuan va duyét lai dic ta noi bo. Luu giit file va s6 sach
danh gia dinh ky.

d)- Xem xét dac ta cua khach hang.
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e)- Ho so kiém dinh hang ngay / H6 so khach hang.

f)- Ki€m lai tai liéu va déng goi lan cudi.

g)- Chap thuan va cap chiing nhan chap thuan (certificate of
compliance) khi khach hang yéu cau.

h)- Phan hoi thong tin chat lugng tGi day chuyén san xuat va bo
phén ky thuat.

i)- Thuc hién phan tich thong ké dé cai tién muc chat luong xuét xudng.

j)- Chudn bi méi quan hé véi khich hang.

k)- Cac quy trinh 18y mau xuat xudng khi dung ISO 2859-1 mic
kiém dinh chung 1a II v6i AQL 0,65% két hop vé6i tham s6 dién
AQL 0,04 % d6i véi cac khoan tham hoa, va AQL 1,5% cho
kiém dinh bing mit.
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So d6 sau day minh hoa cac chitc nang OQC, va "Phuong 4n 1dy mau xuat

xuong va Phan loai hu hong" phuc vu cho dinh r6 viéc phan loai va cdp do hu
hong duoc kiém dinh hién nay.

XEM XET LO
TU SAN XUAT PUA PEN

'

0QC

v

L4y mau

v

Kiém dinh -AQL dién hinh 1a 1,5 theo mifc kiém
biang miit dinh chung II cta ISO 2859-1

'

Kiém dinh dién

-AQL dién hinh 14 0,65 theo miic kiém

i dinh chung II cta ISO 2859-1
Thit nghiém -AQL dién hinh 1a 0,04 doi véi cac khoan
dac biét tham hoa
Panh gia QA

-Kiém nghiém chat luong va do tin cay

Phong thir nghiém do tin cay cao (Hi-ReLL

Kiém nghiém

v

Chuan bi dix liéu

Ho so bao cao

Phan quyét

OK | boéng dau KCS

Nhap kho
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I1.4.7- Thit nghiém do¢ tin cay

Muc dich cta thir nghiém nay 13 dam bao ring cdc mdy tinh c6 thé chiu
dung dugc nhitng tdc dong c6 hai ctia nhitng yéu t6 tu nhién va cac di€u kién su
dung dén nhiing cau kién khac nhau trong may va toan bd may. Thu nghiém cho
két qua tuwong duong véi cac diéu kién phuc vu thuc t€ hién c6 trong linh vuc nay
va rang may tinh s& lam viéc theo ding céc dac ta.

a)- Dam bao du kha nang ton tai va song trong moi truong:
Soc
Thir nghiém nay xac dinh kha nang may tinh chiu dung duoc cac cu soc
vita phai. C4c cu s6 kiéu nay c6 thé 1am thay déi cdc dic trung hoat dong hoic
nhitng thay d6i khong mong muoén khéc.

Rung véi tan s6 bién thién

Thir nghiém rung véi tan s bién thién xdc dinh may tinh chiu dung tot
nhu thé nao truéc nhitng tdc dong rung trong nhitng cap tan s6 da dinh. Rung, do
lam 13 cau tric 14p rap, c6 thé 1am hu hong dién, hoic céc dic trung t6i han.

Gia toc co dinh

Thir nghiém nay dugc dung dé x4c dinh nhitng tic dong l1én mdy tinh clia
luc ly tam. D6 1a kiém nghiém gia toc dugc thiét k& dé chi bdo nhitng diém yéu
cdu tric trong may tinh khong thé do tim thdy trong thir nghiém s6c¢ va rung.
(Thir nghiém nay chi lam khi ¢6 yéu cau dac biét)

Song (khong lam viéc) trong nhiét do cao
Muc dich ctia thir nghiém nay 12 ddm bao ring mdy tinh c6 thé chiu dung
dugc nhitng tac dong cta kho bao quan dudi nhiét do cao da dinh.

Song (co lam viéc) trong nhiét do cao

Thir nghiém nay nhdm muc dich xdc dinh nhiing tic dong lén cdc dac
trung dién va co ciia mot bo phan hoac toan bo may tinh doi véi nhiét do xung
quanh cao & nhitng chu ky da dinh, trong khi n6 dang hoat dong. Thir nghiém
nay mo phong hoat dong cua may tinh véi diéu kién lam mét khong du.

Khi ap (giam)

Thir nghiém khi 4p duoc thuc hién duéi cdac diéu kién mo phdéng ap suat
khi quyén thdp gap phai trong mdy tinh khi st dung & noi ¢6 do cao 16n so véi
mat bién. N6 truée hét duge ding dé x4c dinh kha nang cta vat liéu, linh kién
tranh duoc hu hai dién moi chiu dién ap (dielectric-withstanding-voltage) do do
cach dién cua khong khi va cac vat liéu cach dién khac bi ha thap khi ap suit
giam. Ngay ca khi ap suit thap khong gay ra danh thung dién moi hoan toan, thi
cling lam ting hé quang va céc tac dong khong mong muén nhu t6n hao va ion
héa. (Thir nghiém nay chi lam khi ¢6 yéu cau dac biét)
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Khong khi man

Thir nghiém nay mo phong tac dong an mon cua khong khi ven bién dén
mdy tinh. Kiém nghiém nay dadnh gid tinh khong bién héa ctia 16p ma hodc dan
thanh mau xin va nhiing tac dong trén vat liéu.
(Thtr nghiém nay chi lam khi c6 yéu cau dac biét)

Chiu 4m
D6 12 thir nghiém nhanh dé x4dc dinh may tinh t6t nhu thé ndo c6 thé chiu

dung duoc nhing tic dong c6 hai ctia cdc diéu kién do 4m va néng cao dién hinh
cia moi truong nhiét déi.

b)-Phan tich céc theo ddi dong san pham.

¢)- Nhitng van ban chiing nhan dac ta cia khach hang.

d)- Xay dung quy trinh thu nghiém.

e)- Khai thac phuong tién méi

f)- Phan tich hong.

g)-Hanh dong khac phuc.

h)- Céc tiéu chuén san pham.

I1.4.8- Pam bao chat lugng (QA)
a)- Danh gia hé thong QC.
b)- Danh gia chi phi chat lugng.
c)- Theo doi hé thong hiéu chudn.
d)- Cac hanh dong cai ti€n chit luong.
e)- Chu trinh kiém tra chat lugng.
f)- Chuong trinh PPM.
g)- Xem xét thiét ké.
h)- Xem xét thanh pham trong kho theo trinh tu vao truéc xem xét
truée (FI-FO).

11.4.9- Dich vu chat luong (QS)
a)- Tra 161 khi€u nai cua khach hang.
b)- Diéu tra chat lugng tiép thi.
c)- Phan tich khuyét tat theo kiéu hong, va kiém tra x4c nhan.
d)- Phan tich viéc giao hang, dong goéi va luu kho.
e)- Xem xét dic ta an toan san pham.
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So d6 hé thong dich vu chat luong va 16 trinh hanh dong yéu ciu nhu sau:

Yéu cau

Khach hang

<

Bo phan

Tra loi

Ban hang

Tra loi RMA
hoac yéu cau

Yéu cau

Tra loi

lRMA

Bo phan

Tong quan ly cong
viéc va
Bo phan lién quan

B6 phan | Ycucau oI Bo phan QA cua
Tiép thi | €&—— Xuong san xuat

Kiém soat vat tu

I1.4.10- K¥ thuat tng dung (AE)

B6 phan San xuat cua
Xuong san xuat

Trach nhiém ctia Nhom k¥ thuat ing dung Ia ti€p xidc véi khach hang va
dam bao khach hang chdp nhan cic san pham.
a)-Duy tri va xem xét dac ta cua khach hang.

b)-Phat hanh va xem xét dac ta noi bo.

¢)-Xac dinh dac ta cho catalog.
d)-Chuén bi phiéu dit liéu.
d)-Dam bao san pham phit hop véi tng dung ctia khach hang.

e)-Chudn bi don hang 1dm mau.

g)-Xem xét don mua hang cta khach hang.

h)-Lap quy trinh kiém nghiém va mach ki€ém nghiém.

i)-Phan tich hu hong va hanh dong khac phuc.

k)-Dénh gid san phdm méi.

1)-Danh gia san phadm cta doi tha.

0)-Tu van tng dung.
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So d6 sau minh hoa cdc chic nang Ky thuat ting dung (Application Engineering)

nhu sau:
EHACH HANG P31 THT CANH TEANH
Iﬁ- I
k. J
CAC NG DUNG
k. J k. J k. J b J [ % ‘l
Lrn p)iF Pra vao Pra vao Pon Panh Panh
bam v don hang dom mua kh¥n mal ok ok
va dac 14 Jam man hang ciia shm shm
ciia khich khick pham pham
hang ! ! hang miil ciia
' o K§ thuat K¥m ira a6y ki
-l guiirimk | M sée xeal
Ban hanh —rC___l1 I ——— _____1 _____
dac 13 + -
LY T N pr— Ly Sam xmal Fhin
1ich
‘Jr ,1. hr hing
e
K oqc I
™ mehldm x X
man Bao cho Bao cio Bao cio
+
Ghao L Ghao
* hang hamg

11.4.11- Hiéu chuan

a)- Hiéu chuan thiét bi va dua vao hoat dong.

b)-Khai théc, hiéu chuin va kiém tra do chinh x4c cta thi€t bi méi.
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I1.5- So dé téng quat Kiém tra chat luong trong nha may

San xuat

Poi thir Kiém soit Kiém sodt tén kho Trd lai lap rap hé thong
nghiém < ton kho doi ¢ Mua hang < A/S :
vOi . ;
A/S 2 X Kiém tra Lap rap phu »
ton that o L2 b
Lap rap Wra He¢ thong:
Nguoi Lap rap phu day du,
cung ci Hé thong Linh kién:
g cap Day chuyén san xuit :

Hau can

Cung cap
linh Kkién
hé thong
day du

p:  Quan Iy dau vao/dau ra, A/S

Kiéni sodt

Ban hang

«— >

t Bin hing

«—

A/S ctia hé thong
N - i valdprap
[ Davehuyén | ... I R T T
o Vo Cam cac bang mach CD-ROM, RAM TEST nguoi
Thao do —| (M/B, VGA, modem, soud card...) [ HDD,FDD [P CPU [ (testln thi nhat)
E P — v
2 ui cho moi doi chuyén gia Q TEST
= phan mém
Kh La A Do 0i Kiém dinh TEST lan hai B i va hé diéu
o ay mau ong goi iém din an hai urnning hanh
< ngau nhién < < bén ngoai < (He théng day dua) < (24-48 gio) nl
Po 6n dinh — TEST linh kién vé chat lugng tién tién, o TEST TEST OK -
gia thanh ha / trudc va sau dich vu 01 ua linh
< = linhkien [ <—> Kién
A 4
T6i da hiéu qua
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I1.6- Phong thir nghiém va hiéu chuan

Phong thir nghiém mdy tinh va hiéu chuan thiét bi dugc xay dung tuan
theo nhitng quy dinh cua tiéu chuin quéc t€ ISO/IEC 17025:2001 dé co quan
cong nhan cua Viét Nam (VILAS) va clia cac qudc gia khac thira nhan.

Trong "Dé 4n kiém chuén mdy tinh ciAp Nha nuéc", phan "Quy dinh vé
nhiing yéu cau chung cua Phong thir nghiém may tinh" va phan "Phuong an
trang bi Phong thir nghiém mady tinh" thuoc dé tai KC-06-03CN, da trinh bay k§y
vé van dé nay, nén & day khong néu lai nita.
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Phan III
PANH GIA CHAT LUONG MAY TINH XUAT XUONG THEO TCVN ISO

II1.1-Muc dich, doi tuong va phuong phap danh gia

I11.1.1-Muc dich ddnh gi4: Kiém dinh 1an cu6i mdy tinh xudt xudng (trudc
hoic sau khi déng g6i), theo tiéu chuin ndi bo nha mdy hoic tiéu chuin khdc do
khach hang yéu ciu, dé phan quyét giao hang hoic gift lai.

I11.1.2-D6i tuong danh gia: Cac 16 may tinh xuat xudng.
III.1.3-Phuong phap danh gia:

-Dénh gid qua miu. Viéc 14y miu kiém dinh qua thuoc tinh theo AQL
dua trén ISO 2859-1, hodc dua trén tiéu chuin khdc do khach hang yéu cau.

-Nhitng truong hop san xuit 16n 1an dau; hoac san xuat theo don dat
hang OEM cua khach hang méi, hodc c6 thay déi thiét k€, linh kién thi dé danh
gid chat luong mdy tinh xuat xudng, dé€ danh gia phai kiém dinh 100%.

-C4c chi tiéu ddnh gia va cdc cong cu dé thir nghiém méu theo céc chi
tiéu nay trinh bay & phan V.

I11.2-Quy trinh 1y mau dua trén ISO 2859-1:1999
(Chi tiét ISO 2859-1:1999 xem ¢ phan Tham khdo 1)
I11.2.1-Khau quan ly:

1. Xac dinh Nguoi c¢6 quyén trach

2. Phan hang 16i (su c0):

-L.6i tham hoa (CR): L&i ¢6 thé lam chét ngudi, chdy né may, va
mat an toan.

-L6i chinh (MA): L6i ¢6 thé gay ra su c6 chifc nang cua mdy tinh,
lam giam cong nang st dung xuong miic thap nhat, hoac c6 lién quan dén yéu
cau chit lugng do khach hang quy dinh.

-L6i phu (MI): Loi chi anh hudng dén chiic nang st dung bén ngoai
cua mdy tinh va khong phai 1a 16i cong nang.

-Lbi nhe (WR): Ldi chi cn stra chita qua 1a khac phuc duoc.

3. Cic méiu Phi€u yéu cdu kiém dinh, Bdo cdo thir nghiém, Lich thir
nghiém, Lich hiéu chu4n phuong tién va cong cu do ludng, ...
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I11.2.2-Khau chuan bi
1. Xac dinh yéu cau:

-Yéu cdu kiém dinh thudng, chit hay 16ng: thong thudong, néu
khong c6 yéu cau dic biét, thi 1a kiém dinh thudng.

-Yéu ciu muc kiém dinh chung (IILIII) hay kiém dinh dic biét (S-
1, S-2, S-3, S-4): thong thudng, néu khong cé yéu cdu dic biét, thi 12 kiém dinh
chung mtc II.

-Yéu céu ki€u phuong 4n 14y mau don, kép hay boi: thong thudng,
néu khong c6 yéu ciu dic biét, thi dung kiéu 14y méau don.

-An dinh AQL: thong thuong, néu khong c¢6 yéu cau dac biét, thi
AQL: 0,65/1,5 hoac AQL v6i MA = 2ML.

-Cho ¢& 16: 14y tir Phi€u yéu cdu kiém dinh.
2. Tinh c& mau:

-Theo c& 16, mic kiém dinh di cho & (1), x4c dinh chit ma ¢d mau
trong bang 1 ISO 2859-1:1999(E).

3. Laplo:

-Theo Muc 6 ISO 2859-1:1999(E).
4. Riat mau:

-Theo Muc 8 ISO 2859-1:1999(E).
5. Xaéc dinh phuong an 1ay mau:

-Theo AQL, ¢ 16 da cho & (1), chit ma ¢& mau da xac dinh & (2),
xac dinh S6 chap nhan Ac va S6 loai bd Re trong cac bang sau ctia ISO 2859-
1:1999(E):

e Bang 2-A, néu kiém dinh thudng theo ki€u 14y mau don;
e Bang 2-B, néu kiém dinh chit theo kiéu 14y mau don;

e Bang 2-C, néu kiém dinh 16ng theo kiéu 14y miu don;

e Bang 3-A, néu kiém dinh thudng theo ki€u 14y mau kép;
e Bang 3-B, néu kiém dinh chit theo kiéu 14y mau kép;

e Bang 3-C, néu kiém dinh 10ng theo kiéu 1ay méu kép;

e Bang 4-A, néu kiém dinh thuong theo kiéu 14y mau boi;
e Bang 4-B, néu kiém dinh chit theo kiéu 14y mau boi;

e Bang 4-C, néu kiém dinh 10ng theo kiéu 1ay méu boi;
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6. Xéc dinh chuyén muc:
-Theo Muc 9 ISO 2859-1:1999(E).

Bit dau

10 16 lién ti€p 2 16 bi loai bo 516 bi loai bo
dugc chap nhan trong s6 5 16 trong
va thit nghiém kiém dinh chat
sén xuét 6n dinh

1 16 bi loai bo 5106 lién ti€p Van de
hodc san xuét duoc chip nhan da duoc
khong déu dian gidi quyét

II1.2.3- Thit nghiém mau may tinh:
-Theo Phan IV va V duéi day.
I11.2.4- Phan quyét:

-Giao hang hay gitt lai tuan theo Muc 11 ISO 2859-1:1999(E), dua
trén két qua thir nghiém mau may tinh & (7) va s6 chap nhan Ac, S6 loai bo Re
ctia phuong an 1ay mau da xac dinh & (5).
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Phan IV
THU NGHIEM MAU MAY TiNH XUAT XUONG THEO CHi TIEU CHAT LUONG

IV-1 Cac chi tiéu chu yéu vé chat luong

Tuy theo chinh sach va chuong trinh chat lugng cuia doanh nghiép lap rap
mdy tinh, hoic theo yéu cau ctia don hang, c6 thé chon mot phan hoic toan bo
céc chi tiéu du6i day 1am chi tiéu can ki€ém dinh.

1-Mo ta hang héa (Descriptions) - kiém dinh theo thiét k& hay don hang.

2-Chitc nang (Functions) - kiém dinh theo trang thai sdn sang lam viéc cla
PC va cac ngoai vi trong PC.

3-Tuong thich (Compatibility) - kiém dinh tuong thich véi hé diéu hanh
Windows, Linux hoidc hé diéu hanh nguén md khac, néu don hang doi hoi.

IV.2- Kiém nghiém mo ta hang héa

Kiém nghiém bing mit, thudc do, dong hod do dién cdc mo ta lap rdp theo
thi€t k€ hoac don hang do6i véi toan bd may va cac dac ta caa linh kién, ciu kién
trong may.

Nha mdy cén 1ap ra Quy pham k§y thuat vé kiém nghiém mo ta ctia minh,
bao gém tiéu chuin, phuong phdp danh gid, pham vi va quyén trach thuc hién.
Thuong Quy pham bao trim 1én cac phan chinh sau:

1-Kiém nghiém lap rdp theo cac hang muc sau:
-S6 lugng, vi tri, dung sai 1ap rap cac c4u kién va chi tiét.
-Khe hé 6 cac mat A, B, C, D.
-Dung sai lap rdp céc chi tiét trén ting mat A, B, C, D.
-Dinh rit trén khung vo may.
-6 dot va chi tiét khir nhiéu dién tir (EMI).
-Phan trong khung may.
-Oc vit.
-Day cam, v.v.

2-Kiém nghiém bo phan bang nhua & tiig cdp mat (mét cap A - bo phan
nhin truc ti€p duoc & phan truc va trén dinh; mit cdp B - bo phan c6 thé nhin
thay & hai bén canh; mat cip C - phan phia sau thing may; mat cap D - phan day
va phan trong thing may) va theo cdc hang muc sau:
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-Vét cit, do sac clia mép cit.
-Piém den, chAm mau.
-Trang dau, dan dai trang.
-Do co.

-Luu lai vét.

-Khuyét vat liéu.

-Lo ¢6t nén.

-Mép.

-Hién van hoa do 16i khuon.
V&t chiy.

-Vét 6 ban.

-Bot khi.

-Bién dang.

-Sai mau.v.v.

3-Kiém nghiém bo phan bang kim loai va son ma & ting cAp mit (mit A -
bo phan nhin truc ti€p dugc & phin truéc va trén dinh; mait B - bo phan c6 thé
nhin thdy & hai bén canh; mat C - phan phia sau thing may; mat D - phan day va
phan trong thuing mdy) va theo cac hang muc sau:

-Lom x0m & mép cat.

-Vét cat, vét mai.

-Gi.

-Luu vét, vét do khuon.
-Cham, 6, tréc son, bong ma.
-Tap chat.

-Bot khi.v.v.

4-Kiém nghiém nhan (Label), Logo va cac nhan hiéu theo cic hang muc

chinh sau:

-Yéu céu vé nhén, logo va cdc nhan hiéu.

-Kich thuéc trén tung mat A, B, C, D.

-Vét cit trén ting mat A, B, C, D.

-Do 1éch vi tri trén ting mat A, B, C, D va trén day vach Bare Code.

-Ban, 8.v.v.
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5-Kiém nghiém déng goi theo cdc hang muc chinh sau:

-Cac phu kién kém theo mdy va bao géi (nhu chuot, ban phim, loa,
adapter, day nguoén, quat CPU, dia CD, dia mém tai liéu huéng dan st dung,
phi€u bao hanh, v.v.)

-Thung may (carton) va tui PE.

-Chen, 16t bén trong thing mdy.

IV.3- Thu chitc nang

Thtr toan bo chic nang ctia PC theo quy trinh va phuong phdp nhu trinh
bay & phan Kiém tra chat luong trong qua trinh (IPQC) phan C (chuyén dé 2.1
bé tai KC-06-03CN).

IV.4- Thi tuong thich
IV.5.1-Thir twong thich Windows

Thtr twong thich Windows theo quy trinh va phuong phip WHQL
(Windows Hardware Quality Labs) cua Microsoft, vGi bo thir twong thich phan
ciing HCT (Hardware Compatible Test). Hién nay HTC md&i nhat 1a phién ban
HTC 11.2 (2003). (Cé6 thé tim trén trang web cua  Microsoft
http :l/lwww.microsoft.com/whdc/hwtest/system dé biét ro hon)

IV.5.2-Thir twong thich Linux va nguén mé khac

Hién nay chua cé quy trinh va phuong phap thir tvong thich cho Linux va
phan mém nguén ma khac.
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Phan V
THU NGHIEM MAU MAY TiNH XUAT XUGNG THEO CHI TIEU PO TIN CAY

V-1 Cac chi tiéu chu yéu vé do tin cay

Tuy theo chinh sach va chuong trinh chat lugng ctia doanh nghiép lap rap
mady tinh, hodc theo ddi hoi cua don hang, yéu cdu cua khach hang cé thé chon
mot phdn hodc toan bé cdc chi tiéu dudi dday lam chi tiéu cdn kiém dinh.

1-An toan (Safety) vé dién, biic xa theo TCVN hay tiéu chudn quoc t&€
khéc.

2-Tin cay trong moi truong (Environmental Reliability) déi véi moi
trudong lam viéc dic trung rung, roi, nhiét, &m theo TCVN hay tiéu chuin quoc t€
khéac.

3-D0¢ bén (Stability, Durability) tinh theo tudi tho cia may.

Tiéu chudn, phuong phdp do thir tuan theo cdc TCVN, TCN 3581-3:2000,
hoic tiéu chuin quéc t€ khac.

V.2- Thit nghiém an toan
V.2.1-Thir nghiém an toan dién

-Thut nghiém theo TCVN 7326-1:2003 (IEC 60950-1:2000) - Thiét bi
CNTT-An toan. Phan I: Yéu cau chung (do Dé tai KC-06-03CN du thao va duoc
cong nhan TCVN nam 2003) - theo céc chi tiéu sau:

1-Ghi nhan va két cau (Marking and Construction)
2-Dong dién cham (Touch current)
3-Do bén dién (Electric strength)
4-Chiu dién ap xung (Impulse test)
5-Cao ap (Hi-POT test) va Noi dat (Grounding test)
V.2.2-Thir nghiém tuong thich dién tir (EMC)
Thir nghiém theo cac chi tiéu sau:

1-Mtic do gay nhiéu dién tir do san phdm phat ra (EMS) theo TCVN
7189:2002 (CISRP 22:1997) - Thiét bi CNTT-Dac tinh nhiéu tan s6 radio-Gidi
han va phuong phdap do (do Dé tai KC-06-03CN du thao va duoc cong nhan
TCVN nam 2002).
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2-Mtic d6 mién nhiém do nguon dién tir gay ra tir bén ngoai (EMI) theo
TCVN 7317:2003 (CISRP 24:1997) - Thiét bi CNTT-Dac tinh mién nhiém tin s
radio-Gidi han va phuong phap do (do Pé tai KC-06-03CN du thao va dugc cong
nhan TCVN nam 2003); hoic theo tiéu chuin IEC, FCC, VCCI, CE.

(Chti yéu la thir mién nhiém phoéng tinh dién ESD Immunity)
V.3- Thir méi truong

Thtr hoat dong cuia may tinh trong moi truong mo phong véi thuc té€ lam
viéc cta chiing theo so do sau:

Thir
nhiét do Hoat dong tot
thap

Thu Thur
nhiét do Hoat dong tot > nhiét do néng-lanh theo chu ky
cao c6 bat may
Hoat dong
tot

Phan tich can nguyén

va chon hanh dong Thu
khac phuc noéng am theo chu ky
c6 bat may
Hong

Hong Hoéng

Hoat dong
tot

Thit rung
¢6 bat may/c6 bao bi Hoat dong t6t

Hoat dong tot

(&

V.3.1-Thir nhiét do thap (khong bat may)

Theo TCVN 5198-90 - Thur chiu tac dong clia cac y€u to bén ngoai: Thu
tac dong cua nhiét do thap; hoac TCN 3581-5:2000 - May tinh ca nhan: Thir kha
nang chiu tic dong cua nhiét do thap; hoac MIL-STD-810C - Cac phuong phap
thlr nghiém moi truong: Thu tic dong cua nhiét do thap.

V.3.2-Thu nhiét do cao (khong bat may)

Theo TCVN 5199-90 - Thtr chiu tac dong clia cac y€u to bén ngoai: Thui
tac dong cuia nhiét do nang cao; hoac TCN 3581-5:2000 - Mdy tinh ca nhan: Thir
kha nang chiu tac dong cua nhiét do cao; hoac MIL-STD-810C - Cac phuong
phap thlr nghiém moi truong: Thir tic dong cua nhiét do cao.

V.3.3-Thir nhiét néng-lanh theo chu ky (c6 bat may)

Theo TCVN 5058-90 - Thir chiu tac dong ctia cac y€u to bén ngoai: Thu
tdc dong cta thay doi nhiét do; hoac TCN 3581-5:2000 - M4y tinh c4 nhan: Thu
kha nang chiu tic dong cua dot bi€n nhiét do; hoac MIL-STD-810C - Cac
phuong phap thlr nghiém moi truong: Thir tic dong cua nhiét do dot bién.
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V.3.4-Thir néng & am theo chu ky (c6 bat may)

Theo TCVN 5056-90 - Thir chiu tdc dong cta yéu to ngoai: Tac dong cta
do 4m & nhiét do cao trong ch€ do chu ky; hodc TCN 3581-6:2000 - M4y tinh
céc nhan: Thir tic dong cta do 4am; hodc IEC 60068-2 - Thir néng 4m; hoic MIL-
STD-810C - Céc phuong phdp thir nghiém moi trudng: Thir tic dong ctia do 4m.
V.3.5-Thir va dap

Theo tiéu chudn TCVN 4903-89 - Thir chiu tdc dong cuia yéu t6 bén ngoai:
Thir va dap; hoac MIL-STD-810C - Cac phuong phdp thit nghiém moi truong:
Thur tac dong cua va dap.

V.3.6-Thut rung (c6 bat may / ¢6 bao bi)

Theo tiéu chuan TCVN 5278-90 - Thir chiu tdc dong cua yéu t6 bén ngoai:
Thir rung hinh sin; hoiac TCN 3581-7:2000 - M4y tinh c4c nhan dé ban: thir tic
dong cua rung; hoac IEC 60068-2-6 - Thir Fc rung hinh sin; hoac MIL-STD-
810C - Cac phuong phap thir nghiém moi truong: Thir tic dong cta rung.
V.3.7-Thi roi

Theo tiéu chuan TCVN 4902-89 - Thir chiu tdc dong cua yéu t6 bén ngoai:
Thu roi tu do; hoac MIL-STD-810C - Cac phuong phap thlr nghiém moi truong:
Thir tic dong cua roi.

V.4- Kiém nghiém d¢ bén

Kiém nghiém do bén qua tuéi tho (thdi gian trung binh lam viéc tot
MTBF) theo quy trinh va phuong phdp nhu trinh bay & phan Kiém tra do tin cay
trong qua trinh (IPQC) phan C (chuyén dé 2.1 Dé tai KC-06-03CN).
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PHU LUC

TIEU CHUAN QUOC TE ISO 2859-1:1999
QUY TRINH LAY MAU KIEM PINH CHAT LUONG QUA THUOC TINH

Phan 1: Cdc so do ldy mau chi so hoa theo gidi han chdt luong chdp nhdn
cho kiém dinh tirng 16 mot

1-Pham vi

1.1-Phan nay cua ISO 2859 néu 1o hé thong 1ay mau chap nhan cho ki€ém dinh
theo thudc tinh. N6 dugc chi s6 hda theo giGi han chat lugng chap nhan (AQL).

Muc dich cuia phuong phép kiém dinh qua thudc tinh theo AQL 1a dan dat nguoi
cung cip vuot qua suc ép kinh t€ va tam 1y clia viéc khong chap nhan 16 hang dé
duy tri mdc trung binh ctia qud trinh it nhat 1a hAu nhu nam trong giGi han chat
luong chdp nhan da dinh, tuy vay doi lic phai chuin bi gidi han cao hon dé doi
pho véi rti ro cho khach hang chip nhan 16 hang thinh thoang bi xau.

Cac so d6 1ay mau AQL dugc 4n dinh trong phan nay cua ISO 2859 la dung
dugc, ma khong bi han ché, dé kiém dinh:

-mat hang cuodi,

-linh kién va vat liéu,

-cac nguyén cong,

-vat tu trong qué trinh,
-hang cung cap trong kho,
-c4c nguyén cong bao tri,
-dir liéu va ho so, va

-cac thu tuc hanh chinh.

1.2-Céc so d6 nay du kién trude hét dung cho dot san xuét lién tuc cac 16 hang,
nghia 1a dot san xuat di dai dé cho phép 4p dung cac quy tic chuyén muc (9.3).
Céc quy tac d6 cho thay:

a)-Viéc bao ho cho ngudi tiéu ding (bang cdch chuyén miic sang ki€ém dinh chat
hoic ngimg kiém dinh mau) s& lam chét luong tim dugc bi x4au di.
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b)-Su khich 1¢ (trén co s& xét dodn ctia cap c¢6 tham quyén trdch nhiém) dé giam
chi phi kiém dinh (bang cich chuyén muc sang kiém dinh 16ng) s& cho chat
luong dat duoc tot mot cach nhat quan.

Cac phuong 4n 14y mau trong phan nay ctia ISO 2859 ciing c6 thé dugc dung dé
kiém dinh nhitng 16 hang biét 1ap, nhung trong trudng hop dé ngudi dung cin
than trong tham khdo tu van vé dac tuyén lam viéc dé tim phuong 4n mang lai su
bao ho mong muon (xem 12.6). Trong trudng hgp nay, nguoi dung ciing can
tham khao cac phuong dn 14y mau theo chat lugng han ché€ (LQ) dua ra trong
ISO 2859-2.

2-Tiéu chuan trich dan

Cic tai liéu tiéu chudn sau day cung cép, qua trich d4n trong cdc van ban do, cac
diéu khoan cau thanh ctia phan nay cua ISO 2859. D6i véi cédc trich dan 16i thoi,
céc bd sung sau d6, hodc cdc stra doi thi bat 1y 14n cong bo nao ciing khong ap
dung ntta. Vi vay, cdc bén thoa thuan dua trén phan nay ctia ISO 2859 khich 1é
tim ra kha nang ap dung xuét ban mdi nhat clia cdc tai liéu tiéu chuin néu dudi
day. D6i véi cac trich dan chua 16i thoi, 14n xuét ban gan nhat cia tai liéu tiéu
chudn vin nhic dén dé 4p dung. Cic thanh vién ctia ISO va IEC duy tri dang ky
céac Tiéu chuan quoc t€ hién con hiéu luc.

ISO 2859-3:1991, Sampling procedures for inspection by attributes - Part
3: Skip-lot sampling procedures

ISO 3534-1:1993, Statistics - Vocabulary and symbols - Part 1: Probablity
and general statistical terms

ISO 3534-2:1993, Statistics - Vocabulary and symbols - Part 2: Statistical
quality control

3-Thuat ngit, dinh nghia va ky hiéu

3.1-Thuat ngir va dinh nghia

Doi v6i muc dich clia phan nay cua ISO 2859, cac thuat ngt va dinh nghia da
néu trong ISO 3534-1 va ISO 3534-2 va duoc 4p dung nhu sau.

Ghi chii - Dé dé trich dan, c4c dinh nghia clia mot s6 thuat ngit nay duoc nhéc lai tir ISO 3534-
1 va ISO 3534-2, trong khi d6 nhitng cai khac dugc dinh nghia lai hoac dinh nghia méi.

3.1.1
Kiém dinh

12 hoat dong nhu do ludng (measuring), khao nghiém (examining), ki€ém nghiém
(testing) hodc hiéu chudn (gauging) mot hoic nhiéu dic trung cia san pham hay
dich vu, va so sanh cdc két qua véi cac yéu cau da dinh dé xdc minh dat dugc
thich hop hay khong d6i v6i mdi dac trung.
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3.1.2
Kiém dinh nguyén géc (original inspection)
12 ki€ém dinh 14n ddu mot 16 theo cac diéu khoan ctia phan nay ctuia ISO 2859.

Ghi chii - Kiém dinh nay phan biét v6i kiém dinh mot 16 duoc dé nghi lai ma true ddy 1a
khong chip nhan.

3.1.3
Kiém dinh qua thudc tinh (inspection by attributes)
12 kiém dinh nhd d6 hoic 1a khoan nay duoc phan loai don gian 1a phi hop hay

khong phu hgp doi véi yéu cau da dinh, hoac 1a s6 khong phu hgp trong khoan
d6 1a dém duoc.

Ghi chd - Kiém dinh qua thugc tinh bao gom kiém dinh phu hop ctia cdc khoan ciing nhu kiém
dinh s6 khong phu hgp trén 100 khoan.

3.14
Khoan (Item)
12 céi c6 thé mo ta duoc va xem xét duoc mot cach riéng biét.
Vi du: -khoan vat ly (mét hang, mén hang....);
-luong vat tu xac dinh;
-dich vu, hanh dong hoac qué trinh;
-t6 chiic hodc c4 nhan; hoic
-mot s6 t6 hop nhing céi d6.
3.1.5
Khong phu hgp (nonconformity)
la su khong thdéa man yéu cau da dinh.

Ghi chu 1 - Trong mot s6 hoan canh cac yéu cau da dinh trung véi nhitng yéu cau st dung ctia
khach hang (xem Khuyét tat, 3.1.6). Trong nhitng hoan canh khdc chiing c6 thé khong trang,
hoac 1a ngat hon nhiéu hay it, hoac 1a quan hé chinh x4c giita hai cdi khong hoan toan biét hay
hiéu ngam dugc.

Ghi chi 2 - Khong phu hop néi chung dugc phan loai theo cap do nghiém trong nhu:

e Hang A: ciac khong phu hop cta loai (type) linh kién, céu kién dugc quan tam
nhat; trong 18y mau chap nhan cac loai khong phu hop nhu vay sé duoc gan cho mot gia tri
gi6i han chit luong chap nhan rat nho.

e Hang B: cdac khong phu hgp ctia loai (type) linh kién, cau kién c6 cap dd quan tam
thap hon tiép sau; do d6, ching c6 thé dugc gan gi4 tri gidi han chat lugng chap nhan 16n hon
so v4i gia tri d6 trong hang A va nho hon so véi gia tri d6 trong hang C (néu co).

Ghi chii 3 - B6 sung céc dic trung va hang khong phit hgp néi chung s& anh hudng dén toan
bo x4c suét chap nhan clia san pham.

Ghi chi 4 - S6 hang, viéc quy vao hang, va chon gidi han chat lugng chap nhan cho méi hang
s€ phai thich hop véi cac yéu cau chat luong cua moi hoan canh riéng.
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3.1.6
Khuyeét tat (defect)
la su khong thdéa man yéu ciu st dung mong mudn.

Ghi chd 1 - Thuat ngit "khuyét tat" thich hop dé dung khi dic trung chat luong ctia san pham
hoéc dich vu dugc dénh gié trong di€u kién sir dung (trdi ngugc véi phit hop dic ta).

Ghi chi 2 - Do thuat ngit "khuyét tat" bay gio dugc xac dinh nghia trong pham vi phép luat,
nén n6 khong duoc dung nhu thuat ngit chung.

3.1.7

Khoan khong phu hop (nonconforming item)

1a khoan ¢6 mot hoidc nhiéu khong phu hop.

Ghi chi 1 - Cac khoan khong phut hop néi chung dugc phan loai theo cip do nghiém trong nhu:

e Hang A: khoan c6 chita mot hoic nhiéu khong phit hop hang A va ciing c6 thé chita
cac khong phu hgp hang B va / hoac hang C, v.v.

e Hang B: khoan c6 chita mot hodc nhiéu khong phi hgp hang B va ciing ¢6 thé chita
cac khong phu hgp hang C, v.v. nhung khong c6 khong phu hop hang A.

3.1.8
Phan tram khong phit hop (percent nonconforming)

<trong mau> la mot tram lan s6 khoan khong phu hgp trong méu chia cho c&
mau, tuc la:

d/n x 100, trong do: d 1a s6 khoan khong phit hop trong mau
n la cd mau
3.1.9
Phan tram khong phu hop (percent nonconforming)

<trong dan hoac 16> 1a mot tram 1an s6 khoan khong phu hop trong dan hoac 16
chia cho c& 10, tic la:

100p = 100 D/N, trong do: p 1a ty 1é cac khoan khong phu hop
D la s6 khoan khong phu hgp trong dan hoac 16
Nlacolo
Ghi chd 1 - Trong phan nay cta ISO 2859 thuat ngit phan tram khong phu hop (3.1.8 va
3.1.9) hodc khong phu hgp trén 100 khoan (3.1.10 va 3.1.11) cht yéu dugc dung thay cho

thuat ngit 1y thuyét "ty 1é khoan khong phu hop" va "khong phtt hgp theo khoan" vi cac thuat
ngit ¢l dugc st dung rong rai nhat.

Ghi chu 2 - Dinh nghia nay khac véi céi da néu trong ISO 3534-2.
3.1.10
Khong phu hop cho 100 khoan (nonconforming per 100 items)

<trong mau> la mot tram lan s6 khong phit hop trong mau chia cho ¢& mau, tic la:
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100 d/n , trong do: d 1a s6 khong phu hop trong mau
n la cd mau
3.1.11
Khong phu hop cho 100 khoan (nonconforming per 100 items)

<trong dan hoac 16> 1a mot tram lan s6 khong phu hgp trong dan hoac 16 chia
cho c6 10, tuc la:

100p = 100 D/N, trong d6: p 1a s6 khong phtt hgp trén mot khoan
D Ia s6 khong phu hop trong dan hoac 16
Nlacolo
Ghi chd - Khoan c6 thé chita mot hodc nhiéu khong ph hop.
3.1.12
Nguoi ¢o quyeén trach (responsible authority)

12 quan niém duoc dung dé x4c nhan tinh trung gian cia phan nay cta ISO 2859
(trudc hét cho muc dich dac ta), bat chap né cé vién dan duoc hoac ap dung duoc
bdi bén tha nhat, thit hai hay thi ba hay khong.

Ghi chd 1 - Ngudi ¢6 quyén trdch c6 thé 1a:

a)-Bo phan chat lugng trong t6 chifc clia ngudi cung cip (bén thit nhat);

b)-Ngudi mua hang hoic t6 chitc thu mua (bén thit hai);

c)-Nguoi kiém tra x4c nhan (verification) hoic c4p chiing chi (certification) (bén thit ba);

d)-Bat ky a), b), hoac c), khac nhau tuy theo chic nang (xem Ghi chi 2) dd mo ta trong thoa
thuan bang van ban giita hai bén, vi du van kién giita ngudi cung cap va ngudi mua.

Ghi chi 2 - Cdc nhiém vu va chifc nang cua ngudi ¢é trach nhiém dugc mo ta tém tat trong
phan nay cua ISO 2859 (xem 5.2,6.2,7.2,7.3,7.5,7.6,9.1,9.3.3,9.4, 10.1, 10.3, 13.1).

3.1.13
Lo (Lot)

x4c dinh s6 luong cua san pham, vat tu hay dich vu nao d6, da gom lai v6i nhau.
Ghi chii - Mot 16 kiém dinh c¢6 thé chita mot vai dot hodc cdc phan cuia dot san xuat.

3.1.14

Co'10 (lot size)

la s0 khoan trong 16.

3.1.15

Mau (Sample)

12 bo mot hay nhiéu khoan 14y tir mot 16 va du kién cho thong tin vé 10.
3.1.16

C6 mau (sample size)

la s6 khoan trong mau.
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3.1.17
Phuong 4an 1dy mau (sampling plan)
12 t6 hop (cdc) ¢ miu duoc diung va duge gin két theo chuidn muc chap nhan 16.

Ghi chd 1 - Phuong 4n 1dy miu don 12 t6 hop ¢& miu va s6 chip nhan va loai bd. Phuong 4n
14y mau kép 1a t6 hop hai ¢& miu va s6 chdp nhan va loai bd doi v6i mau thit nhat va doi véi
mau t6 hop.

Ghi chii 2 - Phuong 4n 1dy mau khong bao ham cédc quy tac vé tao ra nhom nhu thé nao.

Ghi chd 3 - D6i v6i muc dich cta phan nay ctia ISO 2859, su khdc nhau ¢6 thé xdy ra giita cdc
thuat ngit phuong an lady mau (3.1.17), so do ldy mau (3.1.18) va hé thong ldy mau
(3.1.19).

3.1.18

So do 1ay mau (sampling scheme)

12 t6 hop céc phuong 4n 14y mau véi céc quy tic dé chuyén miic tir phuong 4n
nay sang phuong an khac.

Ghi chu - Xem 9.3

3.1.19

Hé thong 1y mau (sampling system)

1a bd cdc phuong dn 14y mau, hoac cdc so d6 14y mau, ma mdi céi cé quy tac
chuyén mitc phuong 4n riéng, cing vé6i cdc thu tuc 1ay mau chita dung chuén
muc ma nhd né ¢é thé chon duge diing phuong an hoic so do.

Ghi chi - Phan nay cua ISO 2859 1a hé thong 1ay mau theo cdc hang ¢ 10, miic kiém dinh va
AQL. Hé¢ thong 18y mau cho phuong dn LQ cho trong ISO 2859-2

3.1.20
Kiém dinh thuong (normal inspection)

ding phuong 4an 1ay mau (3.1.17) v6i chuidn muc chap nhan da dat ra dé dam
bao cho nha san xuit xac suat chap nhan cao khi trung binh qua trinh (3.1.25)
ctia 16 1a t6t hon so véi gi6i han chat luong chap nhan (3.1.16).

Ghi chi - Kiém dinh thudng dugc dung khi khong c6 1y do gi dé nghi ngd trung binh qua
trinh (3.1.25) khac v6i mic chap nhan duoc.

3.1.21
Kiém dinh chat (tightened inspection)

diing phuong an ldy mau (3.1.17) v6i chuan muc chdp nhan chat hon cdi doi véi
phuong 4n twong ting cho kiém dinh thuong (3.1.20).

Ghi chi - Kiém dinh chit c6 thé dugc vién dén khi cac két qua kiém dinh mot s6 dinh trudc
céc 10 lién tiép cho thay ring trung binh qua trinh (3.1.25) c6 thé thap hon AQL (3.1.26).
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3.1.22
Kiém dinh 1ong (reduced inspection)

dung phuong an lay mau (3.1.17) v6i ¢6 mau (3.1.16) nho hon céi doi véi
phuong 4n tuong tng cho kiém dinh thuong (3.1.20) va v6i chudn muc chip
nhan so sdnh duoc véi cdi d6i voi phuong 4n twong tung cho kiém dinh thuong.
Ghi chd 1 - Kha nang phan biét dudi kiém dinh 16ng it hon so v6i dudi kiém dinh thudng.

Ghi chi 2 - Kiém dinh 16ng c6 thé duoc vién dén khi cdc két qua kiém dinh mot so dinh trudc
céc 16 lién ti€p cho thay ring trung binh qua trinh (3.1.25) 1a t6t hon so v6i AQL (3.1.26).

3.1.23

Piém s6 chuyén mitc (switching score)

12 diém s6 bdo hiéu ring ding ki€ém dinh thuong dé xac dinh cic két qua kiém
dinh hién tai 1a thoa ddng hay khong dé chuyén miic sang ki€ém dinh 10ng.

Ghi chi - Xem 9.3.3

3.1.24

Diém s6 chap nhan (Acceptance score)

12 di€ém s6 bdo hiéu ring da dung phuong 4n s6 chap nhan phan s6 dé xac dinh
tinh chap nhan dugc cua 16.

Ghi chi-Xem 13.2.1.2.

3.1.25

Trung binh qua trinh (Process average)

la muc qua trinh trung binh trén mot ky da dinh hoac trén san luong

[ISO 3534-2:1993, 3.1.2]

Ghi chud - Trong phan nay cua ISO 2859 trung binh qua trinh 1a mitc chat lugng (phan tram
khong thich hop hoac s6 khong thich hop trén mot tram khoan) trong ky qua trinh & trang thai
kiém tra thong ké.

3.1.26
Gi6i han chat luong chap nhan (Acceptance quality limit - AQL)

la mic chat lugng ma né Ia trung binh qua trinh xau nhat chiu dung duoc khi
mot loat 10 ti€p dién duoc dua ra xem xét cho 14y mau chap nhan.

Ghi chi 1 - Quan niém ndy chi 4p dung khi so do 14y mau véi cdc quy tic cho chuyén mic va
cho cham dut, nhu trong ISO 2859-1 hoac ISO 3951 da dung.

Ghi chid 2 - Mac du nhiing 16 ca biét cé chit lugng xau ¢ mic giGi han chat luong chip nhan
¢6 thé dugc chdp nhan vdi atdc suat kha cao, viéc chi 1o gidi han chat lugng chap nhan khong
c6 nghia d6 1a mic chat lugng mong mudn. Céc so d6 18y mau 1ap theo ISO 2859-1, vé6i nhitng
quy tic cua n6 cho chuyén mic va cho cham dit kiém dinh 1ay mau, duoc thiét k& dé khich 1&
ngudi cung cip co cac trung binh qua trinh t6t hon AQL d6 mot cach nhét quan. Nguoc lai, d6
12 10 ro cao ma su nghiém ngat kiém dinh doi hoi phai chuyén miic sang kiém dinh chit theo
d6 chudn muc cho chap nhan 16 trd thanh khit khe hon. Khi ki€ém dinh chit, trir khi hanh
dong 1am dé ting cudng qua trinh, rat c6 thé 1a quy tic doi hoi cham diit kiém dinh 14y mau
trong khi cai tién nhu thé€ dugc vién dén.
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3.1.27

Chat luong rui ro cta nguoi tiéu dung (Consumer's risk quality)

CRQ

la mic chat luong cta 16 hay qué trinh ma trong phuong 4an 14y mau tuong tng
v4i rui ro cia nguoi tiéu dung da dinh.

Ghi chi - Rui ro ctia nguoi tiéu dung thuong l1a 10%.

3.1.28

Chat lugng giéi han (Limiting qua lity)

LQ

khi 16 dugc xem xét biét 1ap, 1a mic chat lugng ma d6i v6i muc dich kiém dinh
lay mau la bi giGi han vao xac suét chip nhan thap.

3.2 Ky hiéu va chir viét tat

Ac sO chap nhan

AQL giGi han chat luong chdp nhan (biang phan tram céc
khoéan khong phti hgp hoic bang khong phit hop trén mot tram khoan)

AOQ chat luong xuét xudng trung binh (bang phan trim céc
khoéan khong phti hgp hodc bang khong phit hop trén mot tram khoan)

AOQL giGi han chat luong xuat xudng trung binh (bang phan
tram cac khoan khong phut hgp hodc bang khong phit hgp trén mot tram khoan)

CRQ chat luong rui ro clia ngudi tiéu dung (biang phan tram
cdc khoan khong phit hop hodc bang khong phut hop trén mot tram khoan)

d sO0 khoan khong phu hgp (hoac khong phu hop) thanh
lap trong mot mau tir mot 16 nao d6

D s0 khoan khong phu hgp trong 16

LQ chit luong giéi han (bang phan tram cdc khoan khong
phil hop hoac bang khong phi hop trén mot traim khoan)

N co 10

n cd mau

p trung binh qua trinh

P, xéc suat chap nhan (bang phan tram)

Re sO loai bo

Ghi chi: Ky hiéu n c6 thé kém theo chi s6 phu. Chi s& phu 1 dén 5 biéu hién twong (ing mau
thit nhat d€n mau thit nam. N6i chung, n; 1a ¢ ciia mau tha i trong 148y mau kép hoac bai.
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4-Dién dat vé khong phu hop
4.1-Truong hop chung

Pham vi khong phi hgp duoc biéu 1o hodc 1a trong thuat ngit phan tram khong
pht hop (xem 3.1.8 va 3.1.9) hoac trong thuat ngit khong phu hop cho 100 khoan
(xem 3.1.10 va 3.1.11). Cic bang 7, 8 va 10 dua trén co s& gia thiét rdng khong
phil hop xay ra ngiu nhién va véi su doc 1ap thong ké. Néu biét rang mot cdi
khong phit hop trong mot khoan nao d6 c6 thé xay ra do mot diéu kién nao d6
ciing c6 thé xay ra do diéu kién khdc, thi cdc khoan s& phai dugc xem xét nhu
pht hop hoac khong va khong phu hgp boi duge bo qua.

4.2-Phan loai khong phu hop

Do da s6 phép 1ay mau chap nhan tao ra su dianh gid nhiéu hon mot dac trung
chat luong, va do ching cé thé khdc nhau & tAm quan trong vé chat luong
va/hodc tdc dong kinh t€, nén thudng phan loai céc kiéu khong phu hop theo cac
hang da dinh nghia ¢ 3.1.5. S6 hang, viéc quy khong phu hgp vao hang, va chon
AQL cho méi hang phai thich hop véi cdc yéu cau chat lugng ctia hoan canh dac
thu.

5-Giéi han chat luong chap nhan (AQL)
5.1-Str dung va ing dung

AQL, cung véi chit ma co mau (xem 10.2) duoc diung dé chi ra cac phuong 4n va
so d6 1ay mau néu ra trong phan nay cua ISO 2859.

Khi mot gid tri AQL cu thé dugc 4n dinh cho mot khong phlt hop nao d6 hoic
nhém khong phit hop, ma thdy rang so d6 1y méu sé chap nhan phan 16n cic 10
dua ra xem xét, thi muc chat luong da cho (phan tram khong phu hop hoac cac
khong phu hgp cho 100 khoan) trong cac 16 nay khong 16n hon gid tri AQL da
4n dinh. Cac phuong 4n 14y méiu da cho duoc sip x€p sao cho xdc suét chap nhan
O gia tri AQL da thiét k€ tuy thuoc vao ¢d mau cho AQL da an dinh, néi chung
la cao hon d6i v6i mau 16n so v6i mau nho.

AQL la tham s6 cua so d6 14y mau va phai khong duoc 1an véi trung binh qua
trinh ma né mo ta mitc 1am viéc cta qud trinh san xuat. Mong ring trung binh
qua trinh s& t6t hon AQL dé€ tranh phai loai bo qud dang dudi hé thong nay.

Cha y: An dinh AQL khong ngu y rang nguoi cung cip c6 quyén chu tam
cung cap mot khoan khong phu hop nao do.

5.2-Cac AQL chi dinh (specifying)

AQL duoc dung sé dugc 4n dinh trong hgp dong hoac bai (hoadc theo thda thuan
v6i quy dinh dua ra béi) ngudi ¢6 trach nhiém. AQL khdc nhau c6 thé dugc 4n
dinh cho cdc nhém khong phtu hop da xem xét chung hoac cho cac khong phu
hop ca biét da dinh nghia & 3.1.5. Viéc phan loai thanh cdc nhém phai thich hop
vGi cac yéu cau chit luong cta hoan canh dac thu. AQL cho mot nhém khong
phit hop nao dé c6 thé duoc an dinh thém AQL cho céc khong phu hop cé biét,
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hodc nhém con trong nhém d6. Khi mic chat luong bi€u hién biang phan tram
cac khoan khong phu hgp (3.1.8 va 3.1.9), cac gia tri AQL s€ khong vuogt qua
10% khong phtt hop. Khi mitc chat luong biéu hién bing s6 khong phu hop cho
100 khoan (3.1.10 va 3.1.11), céac gia tri AQL tang dén 1000 khong phu hop cho
100 khoan c6 thé dung.

5.3-AQL wua thich (preferred)

Day gia tri AQL cho sin trong cic bang hiéu 12 diy AQL duoc wa thich. D6i véi
san pham bat ky, néu AQL dugc 4n dinh khic v6i mot trong cdc gia tri do, thi
cac bang nay khong ap dung duoc.

6-Trinh bay san pham cho lay mau
6.1-Hinh thanh lo

San pham dugc ghép thanh nhitng 16 nhan biét dugc, hodc theo cdch khac nhu ¢
thé nhu trinh by duéi day (xem 6.2). Méi 16, dén miic c6 thé thuc hién dugc, sé
gdém cdc khoan kiéu don, cdp do, hang, ¢c& va thanh phan duoc san xuat dudi
cung nhitng diéu kién & mot s6 thoi di€ém co ban.

6.2-Trinh bay 10

Viéc hinh thanh 16, ¢ 16 va cach theo d6 mbi 16 dugc nguoi cung cép trinh bay
va nhan biét s€ dugc 4n dinh hoac chip thuan, hoac theo, boi nguon cé quyén
trach. Khi can thiét, ngudi cung cip phai cung cip chd dé du va thich hop cho
moi 10, thiét bi cAn cho nhan biét va trinh bay ding cach, va nhan vién trinh bay
nhiing san pham doi hoi ¢6 ban ve.

7-Chap nhan va khong chap nhan
7.1-Mitc chap nhan 1o

Miic chap nhén 16 s€ do nguoi dung phuong an hoac cac phuong an 14y mau xac
dinh.

Thuat ngit "khong chap nhan" duoc ding trong ngit canh nay dé chi "loai bo" khi
noéi dén két qua cua quy trinh tiép theo. Cac dang cua thuat ngit "loai bo" duoc
diing khi ching néi vé hanh dong ngudi tiéu ding c6 thé 1am, nhu trong "s6 loai bo".
7.2-Viut bo (disposition) 16 khong chap nhan

Nguoi ¢6 quyén trach s€ quyét dinh nhiing 16 khong dugc chap nhan nao phai vit
bo. Céc 16 nhu vay c6 thé thai ra, phan loai (c6 hodc khong ¢6 céc khoan da dugc
thay th€), 1am lai, ddnh gi4 lai theo nhiéu chuidn muc kha dung riéng, hoic giit
lai cho ¢6 thong tin thém.

7.3-Cac khoan khong phu hop

Néu 16 di dugc chip nhan, thi quyén dé duoc bao luu cho khong chap nhan mot
khoan bat ky thay 1a khong phit hop trong khi kiém dinh, du 1a khoan d6 c6 1a
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mot phan cia may hay khong. Céc khoan thdy 1a khong phtt hop c6 thé dugc lam
lai hodc thay thé bang cdc khoan phu hop, va lai dua ra dé nghi kiém dinh véi
chap thuan (approval) nay, va theo cdch nguoi ¢6 quyén trach dinh ra.
7.4-Hang (classes) cua cac khong phu hop hoac cac khoan khong
phu hop

Viéc phan riéng cac khoan phu hop va khong phit hop vao hai hodc nhiéu hang
hon doi hoi dung moét bo phuong an 14y mau. N6i chung, bd phuong an 1ay mau
¢6 ¢d mau nhu nhau, nhung s6 chip nhan khiac nhau cho méi hang c6 AQL khac
nhau, nhu trong bang 2,3 va 4.

7.5-Han ché dac biét cho hang khong phu hop té6i han (critical)

Mot s6 ki€u khong phit hop ¢6 thé c¢6 mitc quan trong tGi han . Muc nay dinh rd
nhiing diéu khoan dic biét cho cac kiéu khong phit hop da 4n dinh nhu vay. Theo
¥ muon clia ngudi ¢ quyén trach, méi khoan trong 16 ¢6 thé phai kiém dinh cho
hang khong phii hop da 4n dinh nhu vay. Quyén nay duoc bao luu cho kiém dinh
moi khoan da trinh bay d6i véi khong pht hgp da dn dinh nhu vay va cho khong
chap nhan 16 ngay lap tic néu khong phu hgp cta hang nay duoc thanh 1ap.
Quyén nay ciing dugc bao luu cho mau, doi v6i hang khong phit hop da dinh,
moi 16 ngudi cung cép da trinh bay va cho khong chip nhan bat ky 16 nao néu
ban v& mau ctia né duogc 1ap ¢ mot hoac nhiéu khong phit hop do.

7.6-Lo6 trinh bay lai

Moi b6 phan phai dugc thong bao ngay lap tic néu 16 1a khong chap nhan duoc.
Lo nhu vay s& khong duoc trinh bdy lai cho dén khi tat ca cac khoan duoc tham
tra lai hodc kiém nghiém lai vd ngudi cung cip da thoa man ring tat ca cic
khoan khong phit hop da duoc thdo ra va thay bang nhitng khoan phit hgp, hoic
tit ca cdi khong phu hop da dugc khic phuc. Nguoi c6 quyén trach sé& xdc dinh
hoic 12 4p dung ki€ém dinh thudng hay chat d6i véi kiém dinh lai va hoac 1a ki€ém
dinh lai s& bao gém tat ca cac kiéu hoidc cdc hang khong phu hop hay chi cic
kiéu hoac hang khong phit hop c4 biét sinh ra tir khong chap nhan ban dau.

8-Riit (drawing) mau
8.1-Lua chon mau

Nhitng khoan dugc Iua chon cho mau s& duoc rut tir 16 dé6 bang cich 14y mau
ngau nhién don gian (xem 2.1.5 trong ISO 3534-2:1993). Tuy nhién, khi 16 chtra
céc 16 phu dugc nhan biét bing mot vai chuan muc c6 ly, thi viéc 1ay mau theo
phan tang s&€ duoc dung theo cach nhu vay dé ¢ mau phu tir méi 16 phu ty 1¢ véi
cd cua 16 phu dé6 (chi ti€t xem 2.25 trong SO 2859-0:1995).

8.2-Thoi gian rat mau

Maiu c6 thé duoc riit sau khi 16 dugc san xuat ra, hodc trong khi san xuét 16 do.
Trong ca hai ttruong hop, mau s€ duoc lua chon theo muc 8.1.
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8.3-Lay mau kép hoac boi

Khi 18y mau kép hoac boi dugc dp dung, mdi mau tiép theo sé duoc lua chon tir
nhiing cdi con lai ctia cuing 10.

9-Kiém dinh thuong, chat va long
9.1-Bat dau kiém dinh

Kiém dinh thudng duoc thuc hién khi bit ddu kiém dinh, néu khong c6 chi dao
nguoc lai cua nguoi ¢6 quyén trach.

9.2-Tiép tuc kiém dinh

Kiém dinh thuong, chit hoac 10ong s& ti€p tuc khong thay déi trén cac 16 lién tiép,
trir khi mitc d6 nghiém ngit ctia kiém dinh bi thay déi doi hoi phai chuyén muc
(xem 9.3). Quy trinh chuyén mic s& dugc dp dung cho méi hang khong phu
hop hoac khoan khong phut hgp mot cach doc lap.

9.3-Quy tic va quy trinh chuyén mic (xem hinh vé)
9.3.1-Thuong sang chat

Khi kiém dinh thudng dang dugc thuc hién, kiém dinh chit s& dugc thi hanh
ngay khi 2 trong 5 (hoac it hon 5) 16 lién ti€p la khong chap nhan dugc thudc
kiém dinh nguyén goc (original) (nghia 13, bdc bo ca 16 da trinh bay doi véi quy
trinh nay).

9.3.2-Chat sang thuong

Khi kiém dinh chit dang dugc thuc hién, kiém dinh thudong s& duoc xac lap lai
khi 5 16 lién ti€p dugc chap nhan thuoc kiém dinh nguyén goc.

9.3.3-Thuong sang long
9.3.3.1-Truong hop chung

Khi kiém dinh thudng dang duoc thuc hién, kiém dinh 16ng s& duoc thi hanh néu
tat ca cac diéu kién sau day duogc thda man:

a)-Gi4 tri diém chuyén miic hién c6 (xem 9.3.3.2 duéi day) it nhat 1a 30; va
b)-San xuat & toc do déu dan; va

¢)-Kiém dinh 16ng dugc coi 1a mong mudén bdi ngudi c6 quyén trach.
9.3.3.2-Diém so chuyén mirc

Viéc tinh diém chuyén mitc dugc lam lic bat dau kiém dinh thudng néu ngudi c6
quyén trach khong dinh khéc di.

Diém chuyén mitc duoc dit & 0 lic bat dau va dugc cap nhat theo sau ki€ém dinh
mbi 10 lién ti€p thuoc kiém dinh thudng nguyén goc.

a)-Phuong an 1dy mau don:
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1-Khi s6 chap nhan 1a 2 hodc nhiéu hon, thi cong 3 vao diém chuyén miic
néu 16 nay da duogc chap nhan khi AQL & budc gin hon, ngugc lai thi dat diém
chuyén mtc vé 0.

2-Khi s6 chap nhan 1a 0 hoic 1, thi cong 2 vao diém chuyén miic néu 16
nay dugc chap nhan sau mau thit nhat, nguoc lai thi dat diém chuyén mic vé 0.
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-Gia tri hién tai cua
diém s6 chuyén miic
it nhat 1a 30

-San xuat déu dan,
va

-Nguoi ¢6 quyén
trach muon

-L6 khong dugc chap
nhan hoac

-San xuat khong déu
dan hoac

-Cac dieu kién Khac
dam bao chuyén mirc

2 trong 5 510
hoac it hon khong duoc
16 lién tiép chap nhan
khong duoc khi kiém dinh
chap nhan chat
510 lién tiép Nguoi
duoc cung cap
chap nhan cai tién
chat luong

Hinh 1 - So d6 cdc quy tic chuyén mic (xem 9.3)
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b)-Phuong an 1ay méu kép va boi:

1-Khi 4p dung phuong 4n 14y méu kép, cong 3 vao diém chuyén mic néu
16 nay duoc chdp nhan sau mau thi nhat; nguoc lai thi dat diém chuyén mic vé
0.

2-Khi 4p dung phuong 4n 1ay mau boi, cong 3 vao diém chuyén mic néu
160 nay dugc chap nhan sau mau thit ba; nguoc lai thi dit diém chuyén mic vé 0.
Ghi chii: Ap dung diém chuyén mitc minh hoa & Phu luc A
9.3.4-Long sang thuong
Khi kiém dinh 16ng dang duoc thuc hién, kiém dinh thudng duoc xdc lap lai néu
bat ky trudng hop nao sau day xay ra thuoc kiém dinh nguyén goc:
a)-Lo khong dugc chap nhan; hoac
b)-San xuét khong déu din hoac bi cham tré; hoac
c)-Céc diéu kién khac dam bao rang kiém dinh thudng sé& duoc xéc lap lai.
9.4-Ngirng kiém dinh

Néu so liiy k& ctua 16 khong dugc chap nhan trong day cac 16 lién tiép
thuoc kiém dinh chit nguyén goc 1a 5, thi cdc quy trinh chap nhan cta phan nay
ctua ISO 2859 s€ khong duoc ti€p tuc cho dén khi ngudi cung cap da cé nhiing
hanh dong dé cai ti€n chat luong cliia san phdm hodc dich vu da trinh bay, va
ngudi ¢6 quyén trach da thoa thuan rang hanh dong nay dugc coi 1a hitu hiéu.
Kiém dinh chit sau d6 s& duoc dung néu 9.3.1 dugc vién dén.
9.5-Lay mau 16 cach quang (skip-lot)

Kiém dinh 16 lién ti€p (lot-by-lot) trong phan nay ctia ISO 2859 c6 thé
dugc thay bang 14y mau 16 cach quang (skip-lot) khi cdc yéu cau cta ISO 2859-3
duoc dap ung.

Ghi chi: C6 nhiing han ch€ cho viéc ap dung quy trinh 1dy mau 16 cach quang cua ISO 2859-3
thay cho quy trinh kiém dinh 16ng clia phan nay cua ISO 2859. Mot s6 AQL va miic kiém
dinh khong dugc ap dung.

10-Phuong 4n lay mau
10.1-Miic kiém dinh

Miic ki€ém dinh &n dinh s6 lugng kiém dinh twong d6i. Ba mic kiém dinh I, 11, va
IT duoc cho trong Bang 1 cho st dung chung. Néu khong quy dinh gi khac di, thi
miic II s& dugc dung. Miic I ¢6 thé dugc dung khi khong can phan biét hodc mic
I1I khi can phan biét nhiéu hon. Bon mic dic biét bd sung S-1, S-2, S-3 va S4
ciing duoc cho trong Bang 1 va c6 thé dugc dung khi ¢& mau tuong doi nho 1a
diéu tat nhién v rii ro 14y méu 16n hon ¢6 thé tha thit dugc.
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Miic kiém dinh doi hoi bat ky ting dung riéng biét ndo ciing phai duoc ngudi c6
quyén trach dinh r3. Di€u d6 cho phép ngudi c6 quyén doi hoi su phan biét 16n
hon cho nhitng muc ti€éu nay va khong cho muc tiéu khac.

O méi mic kiém dinh, cdc quy tic chuyén mic s& hoat dong dé doi hoi kiém
dinh thuong, chit va 16ng, nhu d néu & diéu 9. Viéc chon mic kiém dinh hoan
toan tdch roi ba cdi ngit ngheo cua kiém dinh. Nhu the, mitc kiém dinh da dinh
10 s€ dugc tuan theo khong c6 thay doi khi chuyén mic giita kiém dinh thuong,
chat va long.

Trong viéc 4n dinh cdc muc kiém dinh S-1 dén S-4, can than trong dé
tranh cic AQL mau thuin vé6i cdc mic kiém dinh d6. Vi du, chit ma duéi S-1
khong qua D, tuong tng v6i ¢cd mau don la 8, nhung néu AQL 1a 0,1 % ma doi
v6i né ¢& mau t6i thiéu 1a 125, thi khong chi dinh dung S-1 dugc.

Luong thong tin vé chét luong 106 da 1ay tir cic mau khao nghiém rut tir 16
tly thudc ¢& mau tuyét doi, khong tuy thudc vao cd mau tuong doi lién quan véi
cG 16 cho thdy mau la twong doi nho deéi véi 16 duoc khao nghiém. Mac du vay,
c6 ba Iy do 1am thay déi ¢& miu d6i véi cd 16:

a)-Khi thiét hai do quyét dinh sai la cao, quan trong hon ra quyét dinh
khéc phuc.

b)-V6i 16 16n, ¢& méu c6 thé 12 di ma né 1a khong kinh € d6i véi 16 nho.
¢)-Lay mau that su ngiu nhién 1a khac tuong d6i nhi€u néu mau c6 ty
1&¢ qua nho trong 16.

10.2-Chir ma c6 mau

C6 miu dugc an dinh bing chit ma ¢ miu. Bang 1 dugc ding dé tim chit ma
dugc ding cho ¢ 16 riéng biét va mic kiém dinh da dinh.

10.3-Pat dugc mot phuong 4n mau

AQL va chit ma cd miu s& dugc dung dé dat dugc phuong 4n 1ay mau tir bang 2,
3, 4 hoic 11. Doi v6i AQL da dinh va ¢d 16 da gan cho, t6 hop nhu nhau AQL va
chit ma ¢d miu sé& dugc diung dé dat duoc phuong 4n mau tir bang cho kiém dinh
thuong, chat va 1ong.

Khi khong ¢6 sin phuong 4n 14y mau cho t6 hop AQL va chit ma c¢& miu da gin
cho, cac bang nay chi dan cho nguoi dung t6i chit ma khac. C& mau duoc dung
duoc gan bai chit ma ¢c& mau mdi, chit khong bai chit ma nguyén goc. Néu quy
trinh nay dan dén nhitng ¢& mau khac nhau cho nhitng hang khac nhau cta céc
khong pht hop hoac khoan khong phut hop, thi chit mau ¢ ma tuong tng véi ¢
mau 16n nhét da tim thdy c6 thé duoc dung cho tit ca cdc hang khong phi hop
hoac cac khoan khong phu hgp, khi da dugc an dinh hoac dugc chip thuan bai
ngudi c6 quyén trach. Khi chon phuong dn 1dy mau don véi s6 chap nhan 1a 0,
thi phuong an vé6i s6 chap nhan 1a 1 v6i ¢d mau tuong tng 16n hon ctia né doéi véi
AQL da an dinh (khi s6 sdn) c¢6 thé dugc dung, khi dugc an dinh hodc chép
thuan bdi nguoi c6 quyén trach. Khi chon khac di, cac phuong dan s6 chidp nhan
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12 phan s6 tiy chon dugc mo ta & diéu 13 ¢6 thé duge dung khi duoc chap thuan
bdi nguodi cé quyén trach.

10.4-C4c kiéu phuong an lay mau

Ba ki€u phuong 4n 14y mau don, kép va boi cho ¢ bang 2, 3 va 4 tuong ung. Khi
mot s6 ki€u phuong 4n 1a ¢6 sin d6i v6i AQL va chit ma ¢d mau da gan cho, c6
thé dung bat ky cdi nao. Viéc quyét dinh kiéu phuong an, hodc 1a don, kép hay
boi, khi ¢6 san doi v6i AQL va chit ma c¢d mau, thuong phai dua trén su so sanh
gitta trd ngai hanh chinh va cdc ¢d mau trung binh ctia nhiing phuong an c6 san.
Dai véi cac phuong an 18y mau cho trong phan nay cta ISO 2859, ¢& mau trung
binh ctia cdc phuong dn boi 1a nho hon so véi phuong dn kép, va ca hai déu nho
hon ¢& mau don (xem bang 9). Thong thuong trd ngai hanh chinh doi véi lay
mau don va chi phi trén mot khoan trong mau 1a nhé hon 1ay méau kép va boi.

11-Phan quyét vé chap nhan duoc
11.1-Kiém dinh cac khoan khong phu hop

Pé phan quyét vé chap nhan dugc mot 16 theo kiém dinh phan tram khong phu
hgp, phuong an 18y mau kha dung dugc dung theo 11.1.1 dén 11.1.3.

11.1.1-Cac phuong an lay mau don (s6 chap nhan nguyén)

S6 cac khodn mau da ki€ém dinh s& bang ¢& mau da gdn cho bdi phuong 4n. Néu
s0 cdc khoan khong phu hop thanh 1ap trong miu bing hodc nhd hon s6 chip
nhan, thi 16 nay s€ duoc coi l1a chidp nhan dugc. Néu s6 khoan khong phu hop
biang hodc 16n hon s6 loai bo, thi 16 nay dugc coi 1a khong chap nhan dugc.

11.1.2-Cac phuong an lay mau kép

S6 cdc khoan méu da kiém dinh thd nhat s& bing ¢ méu thit nhat da gdn cho boi
phuong dn. Néu s6 cdc khoan khong phi hop thanh 1ap trong mau thit nhat bang
hodac nho hon s6 chap nhan thit nhat, thi 16 nay s€ dugc coi 1a chidp nhan duoc.
Néu s6 khoan khong philt hop thanh 14p trong mau thi nhat bang hoac 16n hon s6
loai bo thit nhat, thi 16 nay duoc coi 1a khong chap nhan duoc.

Néu s6 khoan khong phii hop thanh 1ap trong mau thit nhét 1a nam gitta s6 chap
nhan va loai bo tha nhat, thi mau thi hai ¢6 ¢& mau duoc cho bodi phuong an sé
dugc kiém dinh. S6 khoan khong phit hop thanh 1ap trong mau thi nhat va thit
hai s& duoc tich liiy lai. Néu sd tich liiy cdc khoan khong phit hop 1a bang hoic
nho hon s6 chap nhan thi hai, thi 16 nay sé dugc coi 1a chap nhan dugc. Néu s6
tich liily cac khoan khong phit hop 1a bang hoac 16n hon s6 loai bo thit hai, thi 16
nay s€ duoc coi la khong chap nhan duoc.

11.1.3-Cac phuong an lay mau boi

Trong 14y mau boi, quy trinh tuong tu nhu da xac dinh trong 11.1.2. Trong phan
nay cua ISO 2859, c6 nam giai doan dé tim dugc quyét dinh & giai doan thit nim
mudn nhat
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11.2-Kiém dinh khong phu hop

Dé phdn quyét vé chap nhan 16 trong ki€ém dinh khong phi hop cho 100 khoan,
quy trinh dinh ra doi v6i kiém dinh khong phi hop (xem 11.1) s& dugc dung, trix
phi thuat ngit "khong pht hop" dugc thay thé€ cho "khoan khong phu hop".

12-Thong tin xa hon
12.1-Pac tuyén lam viéc OC (Operating characteristic curves)

Dic tuyén lam viéc d6i v6i ki€ém dinh thuong va chat, trinh biy trong bang 10,
chi ra ty 1¢ phan tram 16 ¢6 thé trong doi dugc chip nhan theo céc phuong 4n 1ay
mau khac nhau cho chéat lugng qua trinh da gan cho. Cac duong cong da trinh
bay la cho phuong an 14y mau don, s6 chidp nhan nguyén; cac duong cong cho
lay mau kép va boi cang sat nhau cang kha thi. Cac dac tuyén hoat dong trinh
bay d6i v6i AQL 16n hon 10 1a 4p dung duoc cho kiém dinh theo s6 khong phu
hop; con d6i véi AQL bang hodc nho hon 10 thi ching 1a 4p dung dugc cho kiém
dinh theo khoan khong phit hop. Déi v6i bang hodc nho hon 10 ciing 1a 4p dung
duoc cho kiém dinh theo s6 khong phi hop.

Doi v6i mdi dudng cong da trinh by, céc gia tri cua chat luong clia san pham
dugc xem xét tuong ung vGi cac gia tri da chon cua sac xuat chap nhan dugc
trinh bdy & dang bang biéu. Ngoai ra, cic gia tri twong ng vdi kiém dinh chit,
va gid tri tuong tng v6i 14y mau theo s6 khong phtt hop doi véi AQL 1a 10 hoac
hon mot chiit cac khong phu hop cho 100 khoan ciing 1a da dugc gan cho.

12.2-Trung binh qua trinh

Trung binh qué trinh ¢6 thé duoc uéc lugng bang phan trim trung binh khong
pht hop hoac s6 trung binh cac khong phu hgp cho 100 khoan (bat ¢t cai nao la
4p dung duogc) da thanh lap trong mau san pham dua ra xem xét boi ngudi cung
cép doi véi kiém dinh nguyén goc, mién 1a kiém dinh khong bi cat bét. Khi ding
lay mau kép hoac boi, chi nhitng két qua ctia mau thi nhat s& duoc bao ham
trong udc luong trung binh qua trinh.

12.3-Chat lwong xuat xwong trung binh (AOQ)

Chat Iwong xudt xudng trung binh 1a chat luong trung binh dai han cua san
phidm xuét xudng doi vdi gia tri dd gdn cho clia chét lugng sam pham dau vao,
bao gom tat ca cac 16 da chap nhan, cong tat ca cac 16 khong dugc chap nhan,
sau khi nhitng 16 nhu vay da dugc ki€ém dinh c6 két qua 100% va tat ca céc
khoan khong phii hgp da duoc thay thé biang cac khoan phi hop.

12.4-Giéi han chat luong xuat xuong trung binh (AOQL)

AOQL la muc t6i da cua cac chat luong xuit xuong trung binh doi véi tat ca cac
chat luong c6 thé duoc xem xét cho phuong 4n 14y mau chap nhan da géan cho.
Céc gia tri AOQL gan ding da cho trong bang 8-A cho méi phuong 4n 1ay mau
don d6i v6i kiém dinh thudng va trong bang 8-B cho mdi phuong 4n 14y mau don
doi vé6i kiém dinh chat.
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12.5-Puong cong ¢o mau trung binh

Cac duong cong ¢d mau trung binh doi véi 1dy mau kép va boi, nhu da so sanh
vGi phuong 4n 1dy mau don tuong tng cho méi s6 chap nhan, dugc cho trong
bang 9. Nhitng dudng cong nay thé hién cdc ¢d mau trung binh c6 thé trong
mong tim thdy theo cdc phuong an 14y mau khic nhau d6i véi cac mic chat
luong qué trinh da gén cho. Cic dudng cong nay cho biét giam dinh khong bi cit
b6t (xem ISO 3534-2:1993, 2.5.7).

12.6-Rui ro cua nguoi tiéu dung va cua nha san xuat
12.6.1-Dung phuong an ca biét

Phan nay cta ISO 2859 du dinh duoc ding nhu mot hé théng danh cho kiém
dinh chit, thudng va 16ng trén nhitng loat lién tié€p cdc 16 dé thuc hién viéc bao
vé ngudi tieu ding khi dam bao cho nha san xuat rang viéc chap nhan hau hét sé
xay ra néu chat luong Ia t6t hon AQL nay.

Doi khi, nhitng phuong an ca biét rieng dugc chon tir phan nay cua ISO 2859 va
dugc dung ma khong cin dén cic quy tic chuyén mic. Vi du, ngudi mua c6 thé
dung cdc phuong 4n thuan tdy chi dé ki€ém tra xdc nhan (verification). Khi do
khong can 4p dung hé thong cho trong phan nay cua ISO 2859 va viéc st dung
ctia ho theo cach ay s€ khong dugc néi dé€n nhu la "gidm dinh tuan theo ISO
2859-1". Khi dung theo cach nay, phan nay cua ISO 2859 don thuan trinh bay
mot kho chita (repository) bo suu tap cdc phuong an ca biét dugc chi rd boi
AQL. Cac dac tuyén hoat dong va cac do luong khiac cua mot phuong an da chon
nhu thé s€ danh gia mot cac ca biét cho phuong an tir cac bang da cung cép.

12.6.2-Bang chat luong rui ro cua nguoi tiéu dung

Néu mot loat 16 khong du dai dé cho phép dp dung cdc quy tic chuyén miic, thi
c6 thé han ch€ viéc chon cdc phuong 4n 14y mau, két hop véi gid tri AQL da an
dinh, & cai ma chat luong rui ro cua nguoi tiéu dung da gan cho khong 16n hon
muc bao vé chat luong han ché€ da dinh. Cac phuong an 14y mau cho muc dich
nay c6 thé duoc lua chon bing cich chon chat lugng rli ro clia ngudi tiéu ding
(CRQ) va rui ro cua ngudi tiéu dung (xac suat chap nhan 10) dugc két hgp véi no.

Bang 6 va 7 cho cac gia tri chat luong rui ro cua nguoi tieu dung (CRQ) doi véi
rii ro cua ngudi tiéu dung 1a 10%. Bang 6 4p dung khi kiém dinh d6i véi cac
khoan khong phu hop va bang 7 4p dung khi kiém dinh doi vé6i s6 khong phu
hop. Dadi vdi nhitng 16 ¢4 biét véi cdc miic chit lugng thap hon hoac bang cac gid
tri trong bang vé chat luong rdi ro ctia nguoi tiéu ding, thi xac suat chap nhan 16
bang hodc nho hon 10%. Khi ¢6 1y do bao vé chat luong han ché€ da dinh nao dé
trong mot 16 nao do, c6 thé dung bang 6 va 7 dé an dinh ¢& miu t6i thiéu két hop
voi AQL va miic kiém dinh da dinh cho kiém dinh loat 16 nay. ISO 2859-2 cho
chi ti€t quy trinh lua chon phuong an 1ay mau cho céc 16 biét 1ap.

Vi du. Gia str chit lugng rui ro clia nguoi tiéu dung 1a 5% khoan khong phu hop véi xac suat
chép nhan két ho 1a 10% hoac thap hon 1a mong muon do6i v6i nhung 16 ca biét. Néu AQL la
1% khoéan khong phit hop dugc &n dinh cho kiém dinh loat 16 nay. Bang 6-A cho thay ring c&
mau t6i thiéu s& duoc cho béi chit ma ¢d miu L.
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12.6.3-Bang rui ro cia nha san xuat

Bang 5-A, 5-B va 5-C cho xac suét loai bo d6i véi nhitng 16 c6 chat lugng
AQL trén cédc kiém dinh thudng, chat va 16ng twong tng. X4c suat nay c6 nghia
nhu rui ro cta nha san xuét trong 2.6.7 cua ISO 3534-2:1993.

13-Cac phuong 4an s6 chap nhan 1a phan so cho lay mau don

13.1-Ap dung phuong an sé chap nhan la phan s¢

Muc nay xac dinh cac quy trinh tlly chon cho phuong an 1y mau cé s chap
nhan 12 phan s6. Cic quy trinh tily chon nay c¢6 thé dugc dung véi su chip thuan
ctia nguoi c¢é quyén trach. Trir phi ¢6 quy dinh khac di, s& 1am theo cdc quy trinh
chuin néu duéi day.

Cac phuong an c6 s6 chap nhan la phan so dugc 1ap trong bang 11-A, 11-B va
11-C. D6i v6i kiém dinh thudng va chit, cdc phan so6 1/3 va 1/2 dugc lap thay the
cho 2 16i vao c6 miii tén trong bang 2-A va 2-B gilra cdc phuong an cé s6 chip
nhan 12 0 va 1. Déi v6i kiém dinh 10ng, cic phan so 1/5, 1/3 va 1/2 duoc lap thay
thé cho 3 16i vao c¢6 miii tén trong bang 2-C giita cdc phuong an déi véi s6 chap
nhanla O va 1.

Viéc dung cdc phuong 4n c6 s6 chdp nhan 1a phan s6 khong doi hoi thay déi cac
chit ma ¢& mau, vé6i thay d6i tuong ing trong ¢& mau, khi t6 hop chit ma ¢ mau
va cac két qua AQL trong phuong an gitta s6 chap nhan 0 va 1 dugc mo ta trong 10.3.
13.2-Phan quyét vé chap nhan duoc

13.2.1-Kiém dinh doi véi cac khoan khong phi hop

13.2.1.1-Cac phuong 4n lay mau khong thay doi

Khi cdc phuong 4n 14y mau c6 s6 chap nhan 12 phan s6 van khong thay déi doi
vGi tit ca cdc 10, 4p dung quy tac sau:

a)-Khi khong c6 khoan khong phu hgp trong mau thi 16 nay duoc coi 1a chip
nhan duoc.

b)-Khi ¢6 hai khoan khong phlt hop hoac nhiéu hon trong mau, thi 16 nay duoc
coi la khong chap nhan dugc.

¢)-Khi chi ¢6 mot khoan khong phti hgp trong mau tir 16 hién tai, thi 16 nay dugc
coi la chap nhan dugc chi néu khong c6 cac khoan khong phu hop thanh 1ap
trong mau tir mot so thich dang céac 16 ngay trudc do.

Dai v6i s6 chdp nhan 1a 1/2 chi doi héi 1 16. D6i véi s6 chdp nhan 1a 1/3 doi
hoi 2 16. D61 véi s6 chap nhan 1a 1/5 doi hoi 4 16. Néu khac di, 16 hién tai s€ bi
coi 12 khong chdp nhan dugc. Néu 16 ddu tién duoc ki€ém dinh c6 1 khoan khong
phu hop, thi 16 nay la khong chap nhan.
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13.2.1.2-Cac phuong 4n lay mau c6 thay doi
Khi phuong 4n 14y mau thay déi doi v6i méi 16 dén luot, do ¢& 10 thay doi
va/hoic chuyén mic, nén ding so6 diém chap nhan dugce tinh va dung nhu sau.
a)-Dit lai s6 diém chap nhan tir O lic bat ddu mdi pha kiém dinh thudng, chit
hay long.
b)-Néu phuong 4n 14y méiu thu dugc cic bdo hiéu di€ém chap nhan 12 0, thi di€ém
chdp nhan s€ dugc gilt nguyén.

Néu cho so chap nhan 1a 1/5, thi thém 2 vao diém chip nhan.

Néu cho s6 chap nhan 1a 1/3, thi thém 3 vao diém chap nhan.

Néu cho so chap nhan 1a 1/2, thi thém 5 vao diém chip nhan.

Néu cho s6 chap nhéan 1a 1 hodc 16n hon, thi thém 7 vao diém chap nhan.

c)-Khi, d6i véi cdc phuong 4n s6 chdp nhan 1a phan s6, diém chap nhan da cap
nhat trude khi kiém dinh 1a 8 hodc nho hon, thi 16 duoc coi 1a chdp nhan dugc chi
khi khong c¢6 khoan khong phu hgp nao trong mau. Khi, doi vé6i cac phuong an
s0 chap nhan 12 phan s6, diém chdp nhan da cap nhat trude khi kiém dinh 12 9
hoac 16n hon, thi 16 duogc coi 1a chdp nhan duogc chi khi ¢6 nhi€éu nhat mot khoan
khong phut hop trong mau. Khi s6 chap nhén 1a s6 nguyén, thi dung s6 chap nhan
nay dé phdn quyét chap nhan dugc (theo 11.1.1 hoac 11.2).

d)-Néu thanh 1ap mot khoan khong phit hop hoac nhiéu hon trong mau, thi dat
lai diém chap nhan vé 0 (nghia 1a sau khi quyét dinh vé chdp nhan mot 10).

Diém s6 chdp nhan s& duoc cap nhat (cong thém vao) sau khi thu duoc phuong
4n 1ay miu nhung truéc khi quyét dinh vé chap nhan 16. diém chdp nhan s& dugc
dat lai sau khi quyét dinh chdp nhan duoc lam. Nguoc lai, diém chuyén mic
(xem 9.3.3.2) s& duoc cong thém vao hodc dat lai sau khi quyét dinh vé chap
nhan 16 nay.

Ghi chi - Khi dung diém chdp nhan cho truong hop phuong 4n 14y mau khong thay ddi, cc
két qua la giong nhu 13.2.1.1.

13.2.2-Kiém dinh déi v6i so khong phu hop

Dé phdn quyét chap nhan duoc mot 16 ndo do khi kiém dinh doi vé6i s6 khong
phl hop, cdc quy trinh da dinh cho kiém dinh d6i véi cdc khoan khong phi hop
(xem 13.2.1) s& duoc dung, trir di€u thuat ngit "khong phu hop" sé€ dugc thay cho
"khoan khong phu hop".

13.3-Cac quy tic chuyén mic

13.3.1-Thuong sang chat va chat sang thuong

Céc quy tac nay giong nhu da thay ¢ 9.3.1 va 9.3.2 tuong ing
13.3.2-Thuong sang long

Quy tic cho cap nhat diém chuyén miic (9.3.3.2) theo 1ay mau don khi dung s6
chap nhan la phan s6 nhu sau.
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a)-Khi cho s6 chap nhan 1a 1/3 hodc 1/2, thi cong thém 2 vao diém chuyén miic
néu 16 nay dugc chip nhan; nguoc lai thi dat lai diém chuyén mic vé 0.

b)-Khi s6 chdp nhan 1a 0, thi cong thém 2 vao di€ém chuyén mic néu khong ¢
khoan khong phit hop nao dugc thanh lap trong mau; nguoc lai, thi dit lai diém
chuyén mtc vé 0.

13.3.3-Kiém dinh 1ong sang thuong va ngimng kiém dinh

Céc quy tac nay giong nhu da thay ¢ 9.3.4 va 9.4 tuong tng

Ghi chu - Cac phuong an 14y mau c6 s6 chap nhan la phan s6 khong ap dung dugc theo hé
thong 18y mau bod cach 16 ISO 2859-3.

13.4-Phuong an 14y mau c6 thay doi

Vi du cho & Phu luc A minh hoa dap dung hé thong 18y mau chap nhan nay ding
cac phuong 4n c6 s6 chdp nhan 1a phan s6 véi ¢d 10 thay doi.

Qua vi du nay thdy ring mot loat 16 nao d6 duoc xem xét dé ki€m dinh doi véi
cac khoan khong phu hop, va rang né dugc thoa thuan ding AQL 12 1% khoan
khong phit hop v6i miic kiém dinh tdng quat 1 IT. C4c két qua cho 25 16 d4u tién
cho & phu luc A.
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Table 1- Sample size code letters (see 10.1 and 10.2)

Lot size Speclal inspection levels Generai inspection levels

5-1 5.2 s-3 5-4 I i i

210 8 A A A A A B

g to 15 A A A B C
16 to 25 A B B 8 c* - D

26 fo 50 A B C C' D E

51 10 g0 B f c c C E F

81 to 150 B B c D D = G

151 to 280 B c B E E G H

281 to 500 B c D E F H J
501 1o 1200 c C E F G J K
1201 to 3200 C D E G H K L
3201 to 10 000 c D F G J L M
10 001 to 35000 c D F H K M N
35001 to 180 000 D E G J L N P
150001 to 500000 D E G J M P Q
500 001 and over D H K N Q R
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i 3 3, P Vi PL' A R | g 1] [ ’
‘ i { : \ ]
. : ! S5 ) 5 &1 F&S
l l L i oo < Hv \/‘l'.zf. .l’.’.-iab!I:zISOIJII i
; i
H i
l Mmoo ! AL L AR S R A - 7!3 ol 1 "?
: T _'1"'7"' i -~ NN i qf--l-— oy S -.—-‘ SR | G W b S DUR ) S Tt [} U SN § A A ) O ---.r-..
LN 200 f~rto 1 ar Pl s |5 413 718 s 0
I 3
l iop as | xjo ot t 2tz 30y a5 Bz 7ia elom
i o] s00 [o 1 t 202 3[3 a4{s 66 7[8 9i0 N
\ o i AU TR SR (U0 N J R R ) B B R . -.._..-]—<L-..-. el i s kI
R'aOﬂ]G 122334550?6910114} 3 8 L U U L U U L § U £
i
C’ = Use the first sampling plan below the arrow. If sample size equals, or ex ‘at size, carry cut 100 % insnection,

{} = {se the first sampling plan above the arrow.
AC = Acceptance number

e = Hejectinn number 4
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Tabie 3-A — Double sampling pians for normat Inspection (Master table)

Sampe Eum Acogpience qualily bmit, ADL, in pereaet aancanianrang flatts and posconiarmaas por 1K oms (neemal nipetlion)
-
::. Savow “"m""' :_";’_ o.010] o.015] 0025} o.oaaf oes| ovo | 015 05| oso | oes| 1o | w5 | as [ e jes] o | 15 ] 25 | « ] 65 | w0150 | 250 | 0| 650 11000
\ - 18 | Rl Ac Flal A Ao Ac o] Az Pe| Az Pie] ac Fia] Ac Ae]Ac Pe| Ac Pial Az e Ac nf Ac Re| A< R Ac Rnf Az Ra Ac Re] Ac Fie| Ac R Az Raf Ac Fie) &< P | Ac Roj A2 At A Fie| Ac P
! A q ' F‘ W 1 i 0 . 0 [ ) . . . . " . .
g | Ft{ 2 2 1} o 2]o at1 3z sj3els ot uju ) A N
Secnd] 2 4 . 1 2|3 afs sfs 7 swrzuglamzaz?nﬂsss?
! e 3 3 o 2lo 3[1 3]z s]aa|s af? wifel w7 2Es M
‘ ¢ Sazord] 3 ] | 1 . + * 0 6123 €14 5le Tho w12 a1a iz 2710 5651{\
g | Feti 8 5 1 o &azo :tazsaﬁsl'!nnnsrrzzrsxlF W
Secod| 0 ” . v o2i3 4f4 sle 1|9 sa)iz 13w 19w e snﬂ
Piat | 8 (] p zlo 3|y 3lz s{3 6ls alr tehan 1)o7 22fes
€ lopena] 8 16 H Gl L1y als ala sls 719 9] alre sl »lw uls o
Pzt | 13 13 g zo 3]y 3|2 sfroefs Y N oAl A '
Folowons| 3 | 2 RinnEn ! vy - {;"{}|;: ¢l4 5]e {3 1012 13)18 19| 2| j\_ ﬂ_J
A | Fm| 0} 2 [ J" ol oo 32 s|ae{s ef7 1y 1e T ]_ :
o loecend] 2 | » voa{y o« ssrsm:zmmmzszrﬁ
Frst k3 3z o ozle 3y aj2 s{3 s)s a|r vlvnoEl A
H g} = | 5t IRt \C A N ale sl 7|9 1o ra1s 92 7
B ERE ¢ iL G&cznslsrsaessrunus‘
Secord| SO | 190 R J . t 2|3 415&?91&121313t92€121ﬁ J 4
R O | 1 I {0 | 0 A1 | O G { O ) O S | A |
| Al ow | m ‘v[ ol e :o:nazsuse:un?’{, ﬁ . f
Secord] L ‘ t 213 &4 sP6 tlo10Q12 130 mias 27 ?!
sl 125 125 0 210 3Fv 3|2 s|3 &S5 #pF 1w 0N
L Second| 128 250 . 4} {5 I 213 al & 51e 719 10112 13418 W 7
At { 200 | 200 ¢ 2lo 3{1 a2 5|3 e[s o)y ufuwel A
M {sacona| 200 | 00 . {?'0'12:1 aassrswrzuhawgzﬁzr LL N L1l
w{fwaffm ={|-+=1 --—L-—- e dadaddefjwda|inpaijmaipwkdqe ] 4
y | et | ms o3 NEYERE 31:253559?11%115{
Secong] 315 | &% Vs 1203 4:.551010@:311;19&:5:1?
Frex | 800 | SO0 a 2lo 31 3|2 S]3E}8 87 NIt 16
P aacona| s00 | 1om| V1 @ Ty 2la ale ste 1{evwliz olmulwn
a A | B0 | B0 Gozuatazsaasarnnl' l
; Saong] B0 | eo00] ° v o2]3 4l4 sis riosejiz 1 bjos 2 J ]
| wllm - - I R | (U N U S | iy e 1 S e e bR P R B LR R R IEE Sl § Rt ok § dh - -
| g | e fropimal A o 2lo 35 3fz sja efs sl wlios 4 J v
! Seawa| 1290 | 2500 2] 4fa e 7o o2 13l eix o gjpujopdrpap by}l .

O ulise :ha fre) sarpring plan below the arow, I samgls Aize equais. or axceeds. i bue. fary ot 1] % rapecton.
<> & Lce the firs| samghng can soavDd 1o andw. '

Ac = Aocactanca mimbet 5

R4« Aniaction manbar

= Tow s e CordsEon oo sl e 32 T alhng Sl (Ot ade naieny use thet Ll RUTTLMT ST MLt M 3 s !
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. Table 3-B — Double sampling plans for tightened inspection (Master table)

Sampte Cums Accaptanca quality limit, AGL. in parcent noncaniomming items and noncondormities par 100 items (lightened inspection)
oo | samoie 5"“""". :m"':h 0.010) 0.015| 0,025 0.040] 0.085] 0,101 0.15 | 0.25)] 040 | 05| 10 ] 15[ 25} 40 ] &5 10| 15 | 25 ) 40 | 6 {100} 150 ) 250 | 400 ; 850 1000
one 20 | - Rl Ac Rol Ac el Ac Rel Ac RelAc Rel Ac Fal Ac Re] A< Re{ Ac Bel Ac o] Ac Ra|Ac Rei Ac Ref Ac Fof Ac Rel Ac Re| Ac Re[ Ac Re| Ac Re| Ac Re|Ac Re| Ac Ral Ac Rej Ac Ra| Ac Re
A " n ) " . n N t N 1 ] < < . - . - " ' ‘' '
[ g | Pt |2 2 ﬂ ﬂ02031325476l091415m2329
Second] 2 4 . 1. 2[3 af+ s{e 7|10 1115 18|22 2434 28|52 53
c | Fmt ] 3 3 ozuaiszs‘tremsu:smau'h
Seond| 3 8 | ” 1l . 1 2(3 4l¢ s|6 7§10 11]1518|23 24{34 35|52 50 ;
P Ly e T e IR TR R A L A L R R T a2l § b ot § e B e - - -] - =
o | Fm s 5 TN B o 2lo 3]t 3|2z 5| 4 7)610[9 1415 zsaﬁ\1
Secord 5 10 ¢ 1 2|2 4]« s)5 7]10 11]1518]23 24) 34 I5j52 5
g | B 8 020313254101091415202129[‘}
| Second] 8 1 H Vi 1 213 4la slse 7110 11l1518§22 2e034 38152 53
\ ¢ | B | 13 13 | & 02031325475109|4i/\r(\,
! Second} 13 24 . 1 213 4|4 516 7|10 11]1518{2) 24 | j? ]
- - — IS 1 B 1 2 bl ] o B - - - - e - - - - - et el e v po negum o v =l
| G | A | 2 20 ] 2lo al1 afz s[« 7[€10]9 14 A
| Second| 20 4 v | . 1 2[a 4f4 sls 7fio 11f1s18{23 24
| y | P} o322 &L 2{o afs 3fz sfa7/610t9 14 &
‘ Second| 32 64 . 1 213 44 sie 7|10 11f 1518]23 24
; | Pt ] s 50 2031:2547610914{;
Second| 50 100 e 1 203 als sle 7[10 11]1516[23 24
= =]} = --...--—.1 e e - - - --r—-_ p ’-»— -[.— - r-_'-... e r.
| P | a0 | e o 2[0 3|t 3l2 5|4 7[610[9 1 i ]
Secona| 80 | 160 v 1 203 44557101115152324?
Fist | 125 | 12§ ¢ 2o ajt a[2 s|a7[610]9 19 A
b lsecona| 125 | 250 Vo 1 2|3 4{4 sl 7{1w0 11|1518]23 24
; w | A [ 200 | 200 d o 2f0 aft 3|2 5| 4 7|6 10[9 14 A
Second| 200 | 400 i A I 1 203 o4 s{s 7l10 nli1s18423 24
[ | [P ey | puy SN | - -] = -...-.r----}---a-‘]— T R ) I A | Rl an | e ks | mias el B
R EEREL o 2l0 3}1 3lz st a4 7is10la
i Secora| 315 | 630 % A 1 2l3 4[« s]s& 7(10 nf1s16(23 24
P First 500 500 210 alt+ al2 s{ 4 7]l 610]9 14 -
Second| 500 1000 v ’ 1 213 474 s|6 7[00 1]1518[23 24
i g | P | & aoojv_ o 2Jo 31 af2 5] 4 7[810]3 14
Second | 800 1800 * 7 2la 4ja4 si6 7|10 1] 1516|273 24 :
- .l.. EES | E &2 I08 &l | d sl -]--1-—--5-1-- -1— =t == =]} =} = = v--d--l b o4
‘ A First 1250 | 1250 0 0 2]0 313254?6!09?4‘0 J lJ |
Secord| 1250 | 2500} ° 1 213 4f4 si6 7110 11}1516}23 24 - - . - . . y - -
‘\ s Frst | 2000 | 2000 0 2
Second| 2000 | 4000 12

‘\ '} = Usa the lirst sampling plan below the arrow, If sample 528 equals, or exceeds. 0t size, carry out 100 % inspoction.
! <5 = se the first sampiing plan abova the atrow.

Ac = Accaplanca number

Ae = Aejection number

* o Use the cdrrgsponaing single samping plan (or altamatively uso the double sampling plan beigw, whare avadable).
' * « Usa the carresponting single sampling plan {or altermanvely use the double sampfing plan balaw, where available). 6
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Table 3-C — Double sampling plans for reduced inspection {Wasler table}

7 - Acceptance guality imil. AQL. in poroent nonconfarming iems and nonconlsrmmimas per 100 gems {redused Inspecion)
Samplo Cumu- U
san | sl awe | T T e 0.040] 0.068] 0.10 | 0,15 | 025 | 0.40 ] 085 | 1.6 ] 15} 25 | a0 L es | 1o | ax |25 | a0 | 65 | 100 | 160 ] 250 1 <00 | €20 | 1090
Lo0Y e d] sample
failer site |0 el ac Rel Ac Hel Ac Bel Ac Rel Ac Pa! Ac Rel At Re} Ac Rej Ac Retac Ao Ac RelAc Rel Ac Rel Ac Rt A Sie| Ac Re | Az He ) Ac Re| Ac e Ac Pl Ac Re| Ac Fial Ac fie| Ac RojAc Ra
A M M 1 1 1 r] I M r? ; [ (} R r] . . « . B - A
e TR R
BN
c g.{}L/}
First 4 i iauERERERERIEE T \L“ﬁ—— {'> T 2le wic oalz o33 €] ar| s oelv nltes {\
P | secona| 2 4 . 3 . 1 zl3 4|4 515 B|7 glio 1v]iz 1316 1520 7
N First 3 2 A o ozlo al1 350 ala ofa | s o7 oulus
E [sacona! 3 6 L IR F 1 ogis ale b)5 8|7 Ej10 11|12 10018 wizs z7
. Firs! 5 5._ ------ i":C1333435“75(}f3 AN RPN
T jseconal 5 10 R e P I E I R e
R DU SN O S SR 3 A R R R o Ll L I T LR 2 e . i Eit il vl ldutul | heiab 19
First 5 8 ii}veoﬁu 2 o4y sle 7] 88l
Y lseconc| 8 18 AR ” I v ozls al4 81 )7 sl
-
Farst 13 13 { i o zlo als sfz i3 6{4 7|58 2 |
M Secona) 28 SRR s | 47?23 al4 ols el7 sienji o
First 20 20 \LGEQJ!Eza:{ﬁa?SDA
Y second| 20 | 40 AR ﬂ iozia ala 5ls 6]7 8l 111213 |1 R R O | |
| et | sz | 32 lLO:?CJ'i.}Z-‘»J\‘Sd»?SQA
K |second| 22 84 vl .| ) v 2l aie 5|5 6)7 w10 11}z 13
First | 50 50 o 2(p af: slz af2 6la7ls 9] A
L |secons] s¢ | 100 \CA N 1 oola ala zle 617 elip i1z 3
m | Fist | oeo 80 PN 0 2is 3]y 3 sfa 6lazls e
Second! 8D 160 . !{ 1 ozla 4|4 5] 6 810 1112 3 ? A+ )
T A S - N U S N SN | A S S S ) R P e ek 1 ok i | B nd —r— b ol o] [ =y
Fi 125 : ) 3 3 614 &
N irst 5 1?‘5 - < . {:\ 0 G 31 .: 2 4 :f 4] 715 &
Second| 125 | 250 5 gla aj4 5|5 67 6|10 11112 13
o | Fis | 200 200{7 0 2i0 3{1 )z 4f{3 €| 47
Second| 200 400 * 1238 4fa Gj5 657 g0 H1pAF
o | Fist | 315 315 6 zlo 3[1 a1z 4|3 eis 2] 5 8
A\,
Secerd! 315 €30 * t 23 4)4 55 8 apie e 3y o4y | ;
I 1O S -4 0 L 10 U O 1 0 0 1 N 1 0 U G O | O N VO | ) O | B [ A
First | 500 § 5 e ste 43 4 7150 [
R 0 | 4 200 31 312 413 € w@J Uy upupeyut
Serond} 500 | 1000 vozis 4la s|s g7 sfio 12 13

IY = Use the first sampiing plan beow the arrow. If sample size squals, or excesds, o1 sizw, catry out HI % onspection,
4> = Use the birst sampling plan abgvo the arrow.

At = Astoptance numbor '.'f-

Re = Rajection numbos

¢ et mopteeinaiedens sinces s sl b S slasrasenn, e et car s e e
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N
? Table 4-A — Multiple sampling pians for normal inspection (Master table)
Sampie Cumu. Accoptance quality imit, AQL, in percent nanconforming items and nonconformitias per 100 items (normai Inspection)
;:: Samore 5:{’:‘:" 3:’:_:' 0.010] 0.015] 0.025 | 0,040 0.085] 0,00 | 0,15 ) 0,25 | 040 { 065 ] 10 | LS} z5 § 40 | 85 | 10 | 15 ] 25 | 40 | 85 ) 100 | 150 250 | 00 | es0 | fooo
\ ter st Lo fie] Ac el Ac e | Ac Ral Ac Re| Ac Re| Ac Fis] Ac fla| Ac Re| Ac Raj Ac Re| Ac An| Az el Ac Aef Acfla| AcAinf Ac Aa) Ag Ra| AcRalAc Ry Ac fis| Ac Re{ Ac Re | Ac Ae] Ac fla| Ac Re
A " A - n A F ﬂ M n n n e . <& . v . v . . . .
. 8 vﬂ:‘c‘ ﬂ++++++++++++++r++¢-
3 c ~~-—-IL--q--1-~---1---{ N O O O AR PR A R e e R _T’_
\ Rt | 2 2 "‘r y 2ls 210 3|7 #4lo 4|0 5|t 70z als 1zle 8] 4p
Second| 2 4 0 210 3]0 abt1 si1 62 sl wj7 jnnehirer
D | mim| 2 8 . g 210 3lr e{2 6|3 8]8 10p8 13]13 19)19 27}29 38
\ Fourth{ 2 8 o0 2|1 alz sis+ 7|5 8|9 ¥2{1217}20 25]28 34|40 48
Fitth 2 O S O O O 0 O 6 <& i 1 2{3 4]a s|e 7]9 10f12 1318 19|z8 la7 sm|S6 57| )| | I _|
Frst | 2 3 i | | {\”szna#3v4u4051729412515f\
Second| 3 ¢ o o 3lo aft 511 6[3 84 107 14f61 19017 27
g | Thd] 3 9 ’ o0 2to al1 4lz s|a als 1ofa 3|13 19)ie 27{29 38
Fourth ! 3 12 ‘ o 2t ala sla 7|5 galg 12§12 17{20 25728 34{40 48
\ r Fifth 3 s |0 L Ll o d et ) <b H 1<yt 2fa «)s ste 703 wofr213):8 reles 2rjor 3sise 57} gt § o 1§
First 5 5 4"-'-":2:57:3;40405‘-729AAA
L Sacond E) 10 g 210 3f2 31 511 4 3 aps 137 14
F Third 5 = 4 i o 2|0 3ajt 4{2 6|3 8|8 10]8 131318
Fouwth{ 5 26 o alt 3l2 sls 715 a3 12]12 17|20 24
Filh 5 a0 Tl Ao ERIEE < o1 <b [1 z]a 4f4 sls 7ie whzashwaaesar) [ |l 1] 1. BEREE N
Fitst a | w8 Tt i s 20le xi{n 3% ajo ¢lo slr7i2 9
Second] 8 16 0 2l0 3fo 3f1 501 ata ala s0l7 1e
G Third [ 24 . 0 210 3)1 412 873 836 10§89 13,93 19
Founh | & 32 o 2f1 a3l2 sl4 7is 9j9 12zpr2j202
fn | o | @ || TE T TA L b 11 2f3 sf4 s]s 7)o 10j12 0fi819f26 27 d g e d{uyu

\"}' = Use tha first sampling plan below tha arrow. If sample sizo squals, or excends, lot size, carry out 100 % inspactian.
£} w Use the firsl sampling pian above the arow,
Ac = Acgeptanca number
Ra = Aglachen numoer
| * = Usa the comesponcing singlg sameiing plan (o aiematively use the doubia sempiing plan balow, whare avaiaole}.
! ++ =1Jsa tha corrosponging double sampling plan {or atarpatively use the mullpia sarmpling pian celow. where avallatle) g

# = Acceptanca s nol permedied tor this samole sizo.
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Table 3-A — Multiple sampting plans for normal inspection {(Master table) {continued}

Sampie Cumie Acceptance quality limil, AQL, in percent nORCONIGMING iterms BAC noncontemmiues per 100 ltems (nommal tnspection)
e | samm s::::- s 10010) 0,015} 0,025 0.040| 0,085} 00 [ 015 | 025 j oso joes | 1o | vs | 2s | 40 jEs | 10 0] a0 b o | 1o | tso ] 2se | so0 | cs2 pro0c
telter 538 | o] Ac Ro| Ac Re| Ac Re| Ac o] Ac s | Az Fe| Ac Red Ac fie| Ac Re| Ac Re | Ac Re | Ac e ac e | Ac Re| Ac Ro| AcFlo| Ac flo| Ac Re| AcHe| AcRe| AT Ha | AcTle | AcHe) Ac Re| A B
Fust | 13 13| 0 1 n f 1 f O :2r2t3a404051729A{‘>{\A{\A{\{\
Second| 13 26 o 2o alo afy 5] 6|3 B[4 1007 14
H | Tid [ 13 39 ’ g 200 3[r 4|2 613 a6 0|e 1a|1E9e
Fouth| 13 52 _ o 2]1 s3i2 s5ta 715 6ie efor|ates -
’ gith | 12 &5 4 I 7 213 4fe 5|6 7|s tolrz iale t9]26 27 ¢ _ IRIEN
Fest | 20 = T ST I T T WU Ta 1 n s 20w 20% ale «lo sio sl 2|z 8] o TTETUETITU T
Second| 20 40 ¢ 210 3fo zf1 5f1 63 wld4 0|7 14 )
4 | mhied | 20 50 . o 2io 3]+ 4]z 6ls eie nfle Wi
Fouth] 20 Ho : v 2% 2lz sia 718 wlg azje vrleo 28
Fitth 290 o] L i H l) L} l; v 23 ela s|le 7l9 10lrz 318 19] 06 27 1 I 0 N O O 5 N 1 O | 4 | ) 1
Bret |32 32 Ty Ar":z;za:s-ae&osi?zq"\
Second| 32 64 0 2/¢ afo alt 5]1 65 bj4 1wfF 1
K Third 32 96 ’ o 210 3{+ 4ajz 6|3 8{6 WL 13]1318
Fourh | 3z 128 o 211 al2 sfa 7|5 #e 12|12 vf2028 i
Fith | 32 wo s NN LH S U -J\; 1 203 dfl& s5i6 7(9 1012 13}t8 1526 27 T 5 O O N O
Frst | 56 50 ?1w2a2:a-404051729(\
Second| 50 100 0 210 3fC A1 SF1 63 B4 1077 14
: L[| 50 150 . o 210 3]1 alz &]3 8le 1078 13[13 59
: Foutth | 50 200 0 2|1 alz 514 v|5 gje wefw rfeo 2s
Fifth 50 250 b4 4-4E < U & l1 2[5 4j4 sl6 7i8 1012 13}10 18126 27 ‘”““““‘“""'l"“" ANPL {0 O {0 O 0 | 0
Firs) -] 80 (c21211¢4o4u5s729
Sarond| 80 180 0 2]0o 300 3{1 5{1 6]3 B[4 10}7 14
M | Thied | 80 240 . o 2o sj1 al2 6|3 66 eps 3|12 0
Fourth | BO 320 6 2|1 3|2 sla 7|5 99 1z[1z 172028
Fifth 80 409 | 7 L‘ {; <7 {1 2i3 4|4 5[6 7[9 10§12 13]18 18|26 27 ! U U U U U L U . l .

{’? = Jse the first sampling pian below the arrow. 1! sampie sixe squals, or exceeds, 10! size carty out 100 % nspection.
£ = Use the first sampling plan above the arrow.
Ac = Acteptanca number 9

Fe » Hajoction numbear
* x Upe the cofrasponding singlo sampling plan {of allematively use fie doubla sampling plan below, whore nvatalre)
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Table 4-A — Muitiple sampling plans for normal inspection (Master table) (concluded)

Sampe — Accaplance quality limil, AQL. in percent nonconfomming ltams and noncantgrmitias par 100 ilems {normal Inspection}
:;" Sarrpis 5:":;:" ‘:_::a a0t0] 0.015] 0.025] 0.0a0] aoss] o0 ) 015 ) 025  d40f 065 1o | 15 | A8 | 487 65 10 15 as 1 40 § a5 §F 100 | 150 | 250 [ 400 | 6SO {1000
fodter tiza | . gl Ac Ra| AcRai Ac Ral Ac Rai Ac He | Ac Re§ Ac e | Ac Ael Ac Re| Ac Re | Ac o AcRe Ac Flef Ac el AcPe| Az Ra| AcRe | AcBe{ Ac Rei Ac fin| Ac Flaf AcRe| Ac Als| AcHa) AcRe
First | 125 125[“ uzszranaoaoswrzai}l}(‘rxf\A!}AA{}.T\AA(\r.
Secondt 123 250 o 2fm SF0 Al st 65 414187 14
N Third + 125 |} 375 * o 2190 3by 42 813 alsg 1013 3[1319
Fourth [ 128 500 o0 29t 3te2 514 7ls 9lo 2312 17{2025
Fifth 125 625 1 2|3 4f4 s5i6 7|9 t10ft12 e3]18 19|20 27
A1 B 0 I A N [ | O O | KU B ) S B 1 B B | B R B S B
Feat | 200 | 200 PN 2 ozl0 2]e aln 4o 4o (e 7|2 3| 4P
Second] 200 400 oD 2f0 349 a{1 5|t 683 &l4 1017 M
P Third | 200 500 - 0 2(0 3|t 4f2 6|3 a8 wla 13}j1119 |
Fourth | 200 aﬁn a 21 3z sf4 7[5 9f9 12/ 1702 f
Fith | 200 | 10007 w7 U 1 213 4i{4 s[8 7)o 1e{1213]18 1326 27 1 R O S R LI O OO N G | G [ | A O
Fist | a5 | 318 &l 1w 200 2le 30 afo afo 5]y 7tz 9
Secana] 315 830 o 29 3]0 3|1 5]t 613 8|4 1037 14
a Third | 315 G485 * g alo 3t 4|2 6{3 8|86 10)8 1373 19
Feurh | 315 | 1260 2 20t aiz s|a ris 8% 12[i217pio 28 .:
Fn {oms [ rsts| L Jl p <l rha als sy 7ie s0)i2 3]s 19l 2 _ R DRI N U L O O L O I O A
Frst | sea | 500 . }.tzxzzso4404z)51?29’}‘: I
Sacand| s00 | 1000 g zle afo 35 sl sla aje a7 n !
i Thed | oS00 | 1E00 g 2to alt siz s(a afs s 13l i H
Fouth | 500 | 200 g 211 332 "f 4 7|5 95 )12 17720705 !
Fith | sco | 2500 U [+ 212 4f+ sls 7|9 1w0ir2 s wice 2r u Jdoru s ! L i L ! ! T § J I
< = Use tha first sampling plan heiaw the arrow. ) sampla siza cquals, or axceads, lot siza, carry out 100 % inspection.
3 2 Usa tha first sampling plan abova the arrow,
Ac = Accopianca number
Ra = Majaction pumtiar
* = Use the cierespancing singia samgiing plan {or ailerratvely usa ihe deutle sampiing plan below, whera availabie).
++ = Usa tha morespending double sampling plan {or ailernatively use (he mutlista sampiing plan below. whara avasiattel.
§ 3 Accaglancea s Nl parmistod tar this sampia size. .
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Table 4-B — Multiple sampling plans for tightened Inspection (Master tabile)

Sampie Cuas, Acceptance guality limil, AQL in pergent nonconicrming ilems and noncontormities per 100 tems (ugrtened inspection)
sre | samo samoke ,:_“"':Q 010 .01 ] 0.005 | £.043 | 6065 ] 010 | 015 | 025 | 040 f 065 | 1o | 15 | 25 | 40| 65 j 10 | a5 | 25 | 40§ 8 | 100 | 150 | 280 4 400 650 | 100
faar 428 | oz Ro] Ac Re| Ac Rie| Ac Bo| Ac Rio AcRe | Ac e | Ac Fle| AC Re| Ac Ra| Actie | Ac Fie| Ac Re] Ac Ho| Ac Roi AcHe | Ac e | Ac Re acfee] Ac o) Ac el Ao As| Ac el Ac Fot Az Ral Ac Bo
A r T \ Y 1 ' 1 i 1 £ \ 1 ﬂ’ 3 & SV v . . ' 3 ) 5
' U VI VI e IS T I B Bl e ™
M < PO RN I = R R B B B ot bt _4}_
First . o - TTH T Ty 0T T 1 - ¥ 21 % 2|# 3:4 4 ¢ aid G B3 106 35 i
Socoad; 2 4 o 2t0 a|o a1 5|2 713 16 32110 17136 25
D Thirgt 2 3 . 02031'4ze49?w!11?1??42635
Fourth ) 2 & i b ozt stz 5|4 7]6 1vjtis| 6 2825 3156 48
2 2 10 | A ¥ 4 zy13 ala sba 7ito 11} 46)e3 p4l3e ADI8Z 53 sy b [
I First 3 3 TTU T T T Ty Ty Trhe, i e ole 29 31w afo 4o sfr 8]3 1016 15 ﬁ
Swcong| 3 & o 2ic 3io 2{1 5|2z 7[3 vi€ @[WI716 25
E Third 3 ] . o 2to sl 4b2 8|4 91y 2i11 17T 24(26 35
Fourth a 12 o 211 3|2 5|4 7|6 B3 11 15|16 22}25 I1{38 45
e | 3 5 | L1y z]a afs 5|6 7Thon|sejaszaiaeasiszsst f )N LN
First 5 5 .4.-»..--..-.__-1--1---.].1-.1- THTIT 1! o 21# 2l alwe 4alo 40 61 B S {\* {\
Socond; & 0 0 2i0 3|0 3|t 5{2 7|3 9]b 12
F Third 5 15 . o 2le alt 42 b4 9]7 12fN1 97
Fatmh 5 20 o 2]t a{#2 &[4 7f6 vifir 15{16 22
Fith | 5 25 % | iy b {s z2fs ejs s|e 7jonfrsaezazel 4 op N4 N F L[ iL -
First B ] TT T T T W 20w 2(0 ale alo aloelr s 1
Sacond| 8 16 o z]o 3{o 3|1 s|2 7 96 12
G Thirg 8 24 ¢ o ozio af1 apz ¢]4 o)y 12{m 17
Fourth; 8 32 0 =11 zl2 sle 7i6 13f91 5162
Fre |8 o | <5 \,L P B f\L W [ éb G|t oels afa ste 7ionjis e u i | I | L i
I = Use the fust sampling plan below the arrow. [f sample size equals, or vxceeds, lof size, cary ot 100 % insaection.
£ = Usa the first sampling pian above the arrow.
A = Acceplance number 4 ‘
He = Rojoction number

« Uise the conesponding sngle szmpling plan (ot sliematively use tha double sompling plan below, wherg availabie)

= Uge Iht conesponding double samping plan {or alemptively (182 e s smnlian miae bl
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> = Uso the first sampiing plan balow the arraw, If sampla size equals. or exceeds, ot Mzo. cary out 100 % inspection.

3 Tabie 4-B — Multiple sampiing plans for tightened inspection (Master table) (continued)
Sampie ot Accaplance quallty limit. AQL. in percent nonconferming tams and nonconformittas [iar 100 tems (tightensd inspection)
::. Sampie s::':“ ":;:. 00101 0.015 | 0,025 aoso] ooss| 010l ons 028 jos0 [ass| 1o 1s | 2s | a0 [ a5 | 10| 18| o5 | 40 [ 66 § 100 t50 [ 250 1 400 | 850 | 1000
b { 328 | acrie]| Ac Re] Ac Ral Ac Re| Ac Rl Ac o} Ac Re| Ac Ra| Ac Ae | Ac Re| Ac e | Ac Ainf AcRe | Ac Re | Ac Re| Ac Ra| Ac Fe| AcAla| Ac Fa | Ac fla| Ac Fre] Ac Re Ac Re|AcAef Acfe| Acfls
ast ] 13 | 13 | ] ¥ 1 t 1 1 t | 1 JzaZ#S#!OlOGISTAAf\{\AA/’\
Secocd] 13 28 I g 210 3fo 3{1 542 7{3 a6 12
H | Thi § 13 a9 . o 200 af1 af2 g]a 8|7 2fie 17
Fouth | 13 52 o 2|y 3z s[4 7|6 111 5)e 22
; Fith 1 13 es A LIL LIt bttt 'R 1 2|2 als sle 7{w01af1s 18fzz 24 L - -
Fim | 20 | 20 r w 2le z|e 3fs ¢fo sfosfy a)] 4P
Second| 20 40 0 2to afo 3}y s5)2 7]3 96 12
\ 4 | Thid | 20 60 . o 2i0 af1 #12 s}4 ajr zlhit 17
! Founh | 20 | 80 o 2l al2 s{4 7{s 11l s|e =2
i Fitm | 20 wo L LR i L L s M Lo [1 23 als si{a 7w mssef2a2e 1| | u_--J_._J-d- BE RN EENEE
] Fsl | 32 | & i 1 y 2]# 2|« 3|2 a]o 4]0 6|1 8f 4p i
| Second | 32 64 0 2]0 3{0 3|1 5]2 7[3 3|6 12
' K Third 3z 55 ' 0 29 3|1 4|2 8}4 9j7 12T 17
] Foush | 32 128 9 2]t 312 5[4 7|8 11fr 5§18 22
! Fifh 3z 164 | _ <7 Llss gt 213 4]4 S| & 7|10 11}18 16 233:_ IO O (O T 0 2 0 0 O O O O O O 9
Fist | 50 PR A O A 1 2 205 209 3l# 4+{0 4lo sl ol 4> i} i
Second] 50 100 2 210 afa al1 sj2z 7{2 2in 2
L 1 Thd} 50 150 v 0 2i9 341 4fz s{a 947 2l a7
i Founh | 50 | zo00 / o zlv alz sla r{e 1] slez
\ Filth 50 zso | W L <7 bl pv 213 4]e sl8 700 15 18 23..21..J-_,_Jr_,._,._._J_.d_J..,_J___J_d_ EREN RN
First &) 50 s 24t 212 afwe 4}j0 4J0 68]1 28
svcana| B0 | 160 |7 o 210 3lo af1 sja 7[a 9|6 12
\ Mo T | B0 | 2a0 . o 2fo 2|1 sf2 6|4 9|7 azfst 17
Fouth | 6o | 3u0 0 201 al2 s|4 7)8 )11 15]18 22
\ sy | e ) w0 [ <o) b | & | & 501 213 414 sjs vlwnjisejaau ! J Pruqupd ot | i

43 = Use the first sampling plan abovg the arrow.
| A¢ = Aceeptanco numtar
Ra = Rejection number
¥ = Use e coraspanging sinale sampling plan (or allamatvery uge tha Counie sAMDING plan below. whars avgiiadta).
++ = Li5a (he comesponding doutl sameling plan {of altematively use tha mulige sampiing plas below, wheda avaitabla}.

A w Accantangs ie A0t Garmamkd o thia aamols zire. /1 2

§ = Acceplance is not pormutted tor this sample size.

1-6582 O8I

-

(3)6661

ost e



Le.pdf

Table 4-B — Multiple sampling plans for tightoned inspection (Master table) {conciuded)

Samplo Gum- Accaptance quality imll. AQL. In percent nonconfomning Hems and nonconlornilias per 100 ems (tghtened inspocion}
e L sapin | Sonte [ W% 0,010 0.015] 0,025 0,040 [ 0085 | 0.10 [ 015 | 028 | 040 oes | 10 .15 f 28 | 40 | 65 W0 | 15 | 2 | 4¢ | 66 |00, 10| 350 e | 650 1000
tefier 378 | e Re! Ac Rel Ac Re| Ac o] Ac Bi] Ac Re | Az Re] Ac Rel Az Re] Az Rol Az Re! Ac Re | Ac Fie| Ac Re| Ac Re) Ac Ru| Ac Fie] Ac Re| Ac Fis | Ac Ha | Ac He| Ac Re Ac fle] AcFlel Ac Fle) AcHe
Fst | 125 | 125 | ) A i 12n2n3140406184(\A"}AAAAAAA'(3A
Second| 125 | 250 o 2|0 ale 3]t 5]2 7[3 9)e 12
N Third | 125 ars * 0 Zp0 al1 412 6|4 o7 2t 07
Fouth| 125 | 500 0 2% 5|2 5)4 716 11115016 22
Fith { f25 | €25 1 2{3 <[4 sie 7lwo|izas[aszal 1 | 4f | ] ———-»---»———---J-J-w I O O { R S S | I
Fist | 200 [ 200 T 1 WTe 2w 205 ale «|o ajo 6|1 8] 4 ; I i
Secong| 200 400 0 20 3j0 3|1 sj2 vl3 el6 12
foL Thiea | 200 | 60D . o 2o al1 ajz ple alz zis 17
Fourh [ 200 | E0O L021325476:11:151az. ,
pn | 200 | 1000 b 1 283 aj4 5|6 v]w013]s 16|2m 2e 3 O O 0 ¢ | O | | 1
Fest | 316 | 215 | || 0 1 T% 27x 2l% 51 «lo ajo 6]t ol e | 01 1 1 ]
Second| 315 | 830 o zio 3]0 3j1 512 713 9l6 2
G | Thid | 395 | s4s . o zlo alt 4|2 6]4 8i7 2l11 17
Fourh | 315 | 1260 o ozi1 372 sfe 7ie tijrrasiE e
Fith | 315 | 1575 | < 18 < |1 2{3 4ia s{s 7|10 13|15 18]z 24] -’-"r'Jr"r“ |t = I | e S B R Y |
Fist | 500 | 500 v 2w 2f0 3w a]o afo 8|1 & [ ( |-
Swcond| 500 | 1000 ¢ 2i0 3{0 3)1 512 7|3 9}6 12
R | g ] sco | 1so0] 2o a1 af2 6|4 87 1211 17
Fouth | 500 | 2000 0 2]1 3|z 5|4 7[6 1131 15]16 2
Fith | 500 | 2500 b1 2fs 4]4 56 7|10 01]s 16|28 24 Ui ! U] U ; L . BEER : : - -
Fist | 800 1| 800 ‘2
Second| 800 | 1600 0 2
S | Thid { 800 [ 2400 6 2
Fourth | 800 1 3200 ¢ 2
Fiftit 800 ) 4000 12

b = Lisa the first sampling plan balow the arrow. If sempio site equals, or exceeds, lof size, carry ot 100 % nspetion.
4> = Usa the hirst sampling plan above the arow.

AC » Attoplante number 4%

Re « Rejection number

* « Usy the corresponding single sampling plan (or aliernatively usa the doutie sampling plan bolow, where avadabie).
++ = Ling the conmesponding double sampling plars (or pilematiely use the mutkple sarnpling plan below. where available).

¥ o ACCCRANCE 5 Ot prmittad 10! Ehis sample 5ilo.
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Table 4-C — Muitiple sampling plans for reduced inspection (Master table)

Sampis . Acceptance quality limit, AQL, in parcant nenconforming items and nenconformities per 100 items {reducad inspaction)
:‘; Samoie ?:";:" ‘:";". 0.010] 0015 0.025| 0040 0.085] 012} 015 [ 925 | 040 [ oesq 1o f 15 | 25 | 40 | 65 0 15| 25 | 40 | 65 100 § w50 | 253 | 400 | 650 | 10O
i e [ ool acnal Ac Rl Ac Rel AcRa] Ac Re | Ac s | Ac Re| Ac Ra Ac fle] Ac Rof Ac Fle| Ac e | Ac o | Ac Re{ A Re| Ac Re| Ac Fe| AcRe| AcRie | Ac Re Ac Re| AcRe|Ac Fle| Ac e} AcHe
A _'-___‘_:____“_'___-__“ .’"m“ (--‘.—"—“_"—“"'“.’— 1. . ---ﬂw {} “‘ﬁ " * - * . - - -
B ey ’ . . . « . N - «
c o L i | e ¥ 2 | (R O | A A L * 0 - . . . * 1] * v - f\
0 | N RN B2 e e e e e
E _:::_____”_.M___: _:__4_:_“ 1 _q: :'- 114 N ‘\{L— T e e A_ﬁ_ NN
Frst | 2 2 ol v 2|r 2|2 3|vajoalosios| e TN
Second| 2 4 g 2lo afo 3{1 4|1 6}2 7|3 &
F Third 2 6 ' 9 2t0 31 ]2 s{2 7{4 8fa 10
Fourth | 2 8 o 2z}t af2 5|3 5|4 8{s 1119 =2
Fitth 2 1a A _ J; L 1oala aje si{s sfj7 ajrortjizaay o b b oH 1 i [ H
First 3 3 Ty T THrrTrwry ~1 I 4 2f# 2|2 3]#% 370 410 410 5 )
Sacend{ 3 G Q 2|0 ale 3|1 4t sj2 7 k]
G Third 3 9 . o o2fn af1 4z sla ria 2|8 1O
Fourth 3 2 g op|s 32 spu s5{a4 g§s 1je 12
Fiflh 3 15 IO | O I O O D O <y 0 | D IS A S sis spz osjsangezasl g o010 LR L LT
First 5 5 ) g 2| 2}a 3] 3]0 4j0 40 8
Secondi & 10 3 o2]o 219 31 4y1 8j2 7|3 8
H Third 5 T . so2jo a3l )2 5|2 74 36 10
Fourn| 3 20 g 201 ale 5|3 s|a sfs nfo
Filth g IS ERCERVERY ARSI AR 1| 2fa 4)4 s|s 6|7 8prc tif1213 g U ' i U U L

<& = Use the first sampling plan below the arrow. it sampie size equais, or excoeds, lol size, carry out 100 % inspaction.

£ = Use the first sampling ptan abave tha afrow.

Ac = Accaptanco aumber

Rs = Rejacticn numter

++ = Use he corresporaing double sampling plar [or alternalively use the mutiple sampling plan below. whare available).

* = Usa the corresponding single samgiing plan (or altemalively usa the double sampling plar beiow, whera available}.

¥ = Accontanca |S not parmidted for this samala siza.

s
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Table 4-C — Multiple sampling plans for reduced inspection (Master table) {continued)

Sampie — Accaptance quality limit, AQL. In percent noncontormung items anc nonconformities par 100 lems (reduced inspection}
ot | sampi | B0 | 9 0010|0015 | 0.025| 0,000 | 00851 0,00 | 015 | 025 | 040 o5 | 1o | w5} 25 | a0 | 65 | t0 15 f 25 ) <0 | 65 | 100 | IS0 as0 | a0 | 680 | 1000
s 820 | el Ac e | Ac Be| Ac Bie | Ac Re| Ac | A2 fe | Ac ] Ac Re| Az fle | Ac Rle | Az Rel Ac e | Ac Re| Ac Fie) ac e | Ac Re] Ac e Az e | Ao Re| AcRe | AcRel AcRe| Ac Huj Ac Rey AC R
Fist | & 8 1 I f I X HO l2#2n3t3040405AZ\AAA?AAA
Socond| 8 0 o 216 alo 3|1 4ir 62 7]2 8
J | Thi | s 2 . o 20 2|1 aj2 5[2 7|4 9{6 10
Fourth | a8 | @ o z|t sl 5f3 5|4 8|6 1ujs 12
Fith | 8 a0 i S R N O I N IR AEACIRE] IO 1 N T O O O I £ O G |
Fist | 13 s TN T TN TwTr S n T T 2w 2« sle alo ale afo s| 4p
Secona| 13 | %6 6 zle 3je sl afv €12 713 8 ,
K Third 13 34 > ozl 0 31t 412 85z 7|4 Bi6 1D
Fourthy 13 52 coz|1 o3z 513 514 k& 118 12
‘ Fifth 12 o T O T | N | T T4 f U 1<zl 23 «j4 515 8|7 10 1912 13 0 I O O £ 0 O 8§ R0 ) 5
' Fist | 20 20 o lon v 2]2 2% ale 3lo 4lo a|o 5f 4
Second| 20 | 40 o 2|6 3je 3fr <1 68l2 7|3 8
L fmia{ 20 | %0 . 0 2o af1 4|2 5|2 7i4'86 10
Fourth| 20 | 80 o 211 32 513 sf{4 8ie 13]8 12
ARk | 20 | 100 4 ! w [t 2|3 ala sfsoe]7 elronjizaa) g T L L i L L ]
Farst 32 32 TTHTI Ml feele 2o alv alo 4o alo s
; Secona| 32 | 64 o 2{c 3[0 a1 a|1 6]z 73 &
‘ Mol T | 95 . e 2|t 3)1 4]2 5|2 7}4 Bl6 10
founh| 32 | 128 _ 0 2{% 3]z 5|3 s5fa 5|6 n|e 12
Fith | 32 180 1 w7 (w7 | iy | sF I 23 aj4 s{5 6|7 8[101t]1213 ! ! i U L i U U L | i

I = Use the first sampling plan below the armow. If sample size equals, or excesds, Inf size, carry eut 100 % inspecion.

£ « Use the first sampling pian above the arrow.
AcC = Acceptance rumber
Re = Rejection number
* & Use the comesponding singie samping plan {or akernatively use the double samphng | ~, where availabie),
++ = Use the corrasponding double sampling plan {or silamatively use the mutiipla eampling ptan below, whars available).

¥ w Acceptlanca is nel pesmnined for this sample sizo.
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Table 4-C — Muitiple sampling plans for reduced inspection (Master table) (concluded}

S Curm: Acceptance quality limit, AQL, In percent nonconforming items and nonconformities par 100 iterns {raduced Inspection)
o [ g, sumon | mave [n T T e 00w ] 0065 | 0.40 | 015 | 025 | 040 | ass | 10 | 15 | 25 [ 40 | a5 | 10 | 15 | 25 | 0 | 65 | 100 [ 150 | 250 | 400 | 650 | 000
! tode size | aamply
!‘ et 328 1 el Ac Re| AC Ra] Ac Re) Ac Rel Ac fle| Ac Re{ Ac Re} Ac fla] Ac Ae| Ac fla | Ac Rel Ac Rle | Ac Raj Ac Ae| Ac Fie) Ac Re) Ac Re ac Rel Ac Ral Ac Ral Ac Ra} Ac Aol AcRa| Ac Ret AcRa
| | Fst 1 50 | so | ] P xzszxasaoao‘os(r.{&AA{>{\AA{S{&{;{\{\
Second] 50 100 g 20 alo alr 41 8{2 7{3 &
N | ™id | 50 150 . ¢ 210 3j1 4}2 512 7[4 316 10
Fourth | 50 200 0 2f1 3{2 5|3 574 B8 19 12
Fith § 50 250 i L - 1 203 {4 sf5 6|7 8{1001|1213 *}-u_...-_-_».-..-......_-.-,.J--r..a.. AR 0 O O O O
Fest | 80 ao-‘ a0t n2r2:3c304o4051’\
Second; &0 160 o z|o alo aft 4ft ef2 T[3 @
P | mie | 30 240 . 0 2|0 3|t 4]2 5;2 7[4 sls 10
Fouwth | 80 20 0 2]y 32 s|{a sfa a6 11]s 12
! Fifth 80 400 | <> || IR e A3 KO K. s 6yr a2 3y 4§ | ) _‘_”“____'_[_dd_"_____AL___ IRTRIT N O
Fust | 125 | 128 <p v 218 209 3|# 38 alo 410 5} &p 1' I 1
Second{ 125 | 250 o 2{o ajo 3]t 4{1 s{2 7{3 8 |
Q Third 125 s . 0 210 3|t 4al2 5/2 714 9ld 10
Fouth | 125 | 500 o0 2bt 3lz si3 sis gis 112 12
Fn | izs | osas b l1o2E3 414 595 617 Ajw0 iRl i BRRE iR it
Fest | 200 | 200 H T W T 207 209 ale 3]0 alo 6o s TS q; T T Ty Ty
| I Secerct! 200 | 400 g 210 30 3[1 4{1 52 7{3 8 [ :1
] R} T} 26 | 800 ) o0 2lo apr 4lz2 s{2 7{4 9|6 10 ', ‘ -
| Fourth | 200 | 800 9 201 372 sy3 sta ale 11fo m J
! { Fith | 200 | 1000 i L v 2]3 4]e s|s a[7 sjr0f2n 3 ) | L L U U .I t | A { U !

< = UUse the first sampiing pian oeiow the arrow, It sampie siza equals, Or excosds, lot sizo, carry cut 100 % inspacticn,
& = Use tha firat sampling plan above the arow.
Ac = Accaplanca number
Ra = Hojaction numbor
" a Use the correspanding single sampling ptan (or altematively use the double sampiing plan below. whare avalable).
© 4+ = Uso the corpsponding double sampling plan (or aitematively usa the mutlipte sampling plan below, wher availahla),

¥ = Azceptance is nol permitted far thig Sampia sizo.

16
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Table 5-A — Producer's risk for normat inspection

an percont of fns notaccepted for sinpia samzing plang
| sampne Acceptance quahly imit, AQL, \n pereenl nuasoniorming tems and nonconformiiies per 100 tems (normal inspeclion}
L s Sadmpiy P q ! =
P :
E Itigr G010 0,015’0.025 00407100651 p10 g 057 228 F oan ) pEs| 1o 1.6 2.5 4.0 0.5 10 15 25 40 65 100 ] 150 1 250 | 400 | 650 {10060
A 2 Lant |l 8G2 | 474l 431 186 1,19 1,37 | 1,73 1,41 1,35
2 3 T4 4,05 338 ) V4B | 1,19 | 0667 1,03 {0,667 G.9791 0.527
TSR S —— —_—1 e R SR B S - cd
o 5 : a5 | 383 166 [ 1831 1.37 { 1.03 j0,940] 1.35 | 217
[EN = _ -
5] 8 i l 33u) 186168} 1 v7| 1 7afosor) 138 173 i
L i P ]
{ : [ :
PoE g ; J IRCR NS RN RER RSN BN i
[P S 1 e (RN SN S I PO S SN AR SR S S
b i ! : f R R f : f !
{ F i 20 , i i ‘ 106 ] 1,07 (AT RIS B l I
— ! | | H - e - ‘i
5 32 ! ; E | } oa | v | e ‘ E
B R T 8 : - f
; : ’ 1 G4 | |
! i 50 ~ | i $: I 118 .03 | 0.940 ) J,A., o
! 1.2 [ 7.15° :
J BO | ‘ via | e 6,607 !
| i 1985417 101
K 12 e :
5 11,8 |64t 101"
L 200 12.2 7.15- 9.45. 9,02 ;
12.2[7.15"] 945" 8.00 4.25
M 315 11,51 7.44* 13,21 B.20 | §56 1,83
11,8 }7.447| 10,27 B19 | 4,54 1,80
N 500 19,8 7.15°q 10,8 €02 | 4057 383 1.83
1 11,8 7.15°] 10,8 ] 8.01 | 4.04 | 3,81 1.79
P 00 11,3 | 7151 105" 983 | 474 | 3,35 1,66 1,77
M3J715° 1105} 8,63 473 ) 337 164 174
"o | resp | TRE[EAT{017 0021 4921 383 125 148 | 1.37 | 1.35 {0840 !
B E4AT 1101 902 | 4821 382]1.24 ] 1,47 { 1,35 1.4¢ [L.BGY i ~
P, 000 71519451 0020 474 [ 431 166 119 137 | 1,73 1.41
L 715 1045°1 002 | 474 | 430 ] ves | 1) 135 [ 171 ] 138
NOTES

 The producer’s nuius tie probabiiny of nonaccaptanics for ols of AQL quality

iJaper entres are 1o ogpection 190 nonconfoninilies per 100 s ans ara bane: ot b Dosson Gt

Lowsr antnee e IG LU ethon 100 parcant nancoite. ming Ond ane ased on the Lo Jile

©BADMISCAR® T antwne Thed 1o vatngos for e oposnat uetenad aocenstante comtae

Ailelg] /1 q_

ol ki e Totue 11 A

o
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Table 5-B — Producer's risk for tightened inspection

{in percent of lots not accepted lor single sampling plans)

5‘:;:*‘ semue Acceptance quality limit, AQL, in percent nonconforming items and nonconformities per 100 items (lightened inspection)
oo stim
altas 0,010[0,015] 0,025} 0,040} 0,065{ 0,10 | 015 [ 025 | o401 085 to [ 1s | 25 40| 65 t0o | 15 ] 25 | 40 | 55 | 100] 150 ] 250 | 400 | 650 | 1 QOG
A 2 :g'; 13712107 191 [ 1431 143{ 839 {681 638 698525
177 1137
' ] - afp3glao3tazz|azeiansl 2
g 3 183 | 1az] 17971 17.3] 121 | 1241 8, 7{a7 09t 221
18,1 { 155°| 21,00
. . ' 142715185 \
c 5 185 | 159 g 173 1321 143 1ilest]|az7ls19(525(48.186
18,1 115,48 {222'] 191
D 8 182 ) 1531 22,6 187 127 ] 143 105 8.19 638 | a7e 5258552
17.7 | 155" 2227 207 { 143
. , , : . 409 | 8.1
E 13 178 | 156 | 2240 | 205 | 13.41 34 ] 1080 879l 698t 4001l 08,16
18,1 137702100 190 143 ] a3
F 20 1827 | 138 | 21.1°] 19,0 | 13,7 | 13,3 239 | 681} 6,383 6,98
18.8 [ i8.17] 19,77 19,1 { 138 ] 158 105
G 32 t8.8 | 15,2'| 19.8"| 19.0] 13.5] 152 9,44 | 252 838 1 6.22
18.1 J15,5" 21,0°] 17,3} 132} 14,3 11,1 ] 6.81
H 0 18215802100 173} 129 139 10.4| 5.70] #37 | 319
181 151* 2220191 | 121 143} 105] 8,19 6,38
4 &0 181 {15.2°) 222} 191 | 11.9 | 1a1| 10,1 | 7.51 | 5.38 | >
< 125 171 (148 21,0t 196 [ 13,2 121 ] 970 ] 681 7.00} 5,19
' 173 1146° 21,071 195 13,1 120] 943 } 641 [ 6,34 ] 4,28
. 200 18,1 113,77 2907 15,1 | 149 | 14.3{ 839 6,81 | 5.38 | 6.55
N 181137 121,070 19,11 14,21 142 ] 824 | 6.56 | 5.99 | 6.32
\ s 185 (149 193*] 187 ] 134 152|938 s.16 | 680 5.52
1851 148°] 19,371 18.7 ) 1331 151 ) 988} 503 | 5.56 1 5.15
N <00 18,1 (15,57 210"} 173 | 132) 143} 11,1 | 621 ] 4,27 ] 5,19
s . 1811551210 173 131 ] a3t 131 ] 871 414 496
P 800 19,9 1510222 [ 190 121 | 143105819 | 6381 3.74
18,1 {1517 22.2°] 191} 12,0 143} 10,5) 8,13 | 6.28 ) 3.63
a 1 250 170 f1467| 21,07 195§ 132 1217 970 | 681 700 | 5,18
17,1 1146 121.07) 19.6) 13,1} 12,1 8,68 | 577} 6,941 5,10
a 2000 | 1811137210 ] 191 [1a3] 142] 2839 | 681 638 6.98
18,1 113.7°121.0°} 19,1 ) 14311431 8381 678 6341 6,92
18,7
] 3150 187
NOTES -

1 The producer's risk is the probability of nonacceplance for iots of AGL quality.

% Upper entrgs are for inspection far noncontormitias per 100 items and are based on the Paisson distnbuton.
Lower entries ars for inspect:an lor percent nonconiommng and are based on the binemial distnbunon,

3 Suparscrpt * danotas thal the vuws ix jar the oplieny! frachianad acceplanca nuimbar samoabng olan (sae Tadia 1.8y,
.
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Table §-C — Producer's risk fer reduced inspec

(in percer of Iuis not accepted for single sampiing plans)

tion

Ost3

1-658¢ OSI

Sampie Samp Acceptance aualily fimit, AQL, in percent nonconforming ftems and nonconformities per 100 items (reduced inspection)
uey L1 -]
| oo 3t
1 ,.,.,:, * 10010} 0,0t5|0.085]0.040] 0,085} 0.10 ] 0.15 | 0.25 | 040} ¢BS | 10 ( 1.5 | 25 ap 165} 1wy 15| 25| 40 65 [ 100|150 [ 250 400 | 650 1063
| 12.2 | 718"
o B 4% 4741 a31)v.65] 11811271 1,731 1,411 1.85
I A 2 126 | 799" 94501 9,021 4, 3
7.69 | 540"} 7,15*
: ' ' . ga|a31i166] 119) 1371 173 141 135
‘ 8 2 784 1 508 | 719 9.45°| 9021 4.7
488|233} 3890 472"
' ' : ' 44 | 0. 07 10.453]0,360f 1,37 ; 1,73 ] 3,41
c 2 o |2ap oz ser| P " 0.908} 1.07 | 0437
440 | 207 | poar | 451 3.69 ]
‘ ' . ' 5 775 6.,396| 0.36 {0,667 1,03 | 0,607
B 3 s loos|2ar | aan| e | V080729077 3 !
sng | 2EF s e ezl a7 [ v )b,
oaln 020,453} 0,629] 1.37 | 1.03]0,040
£ 5 a8 | 206131271 4.617| 3,70 §0.956 0.72% 2fc.453|0.62
507 | pa3d 204t ] 4720 415 ) 1,59 [ 0308
' : ' : ' 453 0,573 1,77
F 8 508 {232 2ot | assl asr| 1200502 07751 0,453} 0.57 o
5,07 12667 338° } 4,517 4,27 | 1680 | 1,08 | 1.07
e 13 508 | 2.56"| 3.37°| 4477} 4,06 | 1.3510,793]0.64% 0:396] 0.629) 1.77 ]
a8 | 2331330 4.72°] 3,89 | 1,44 [0,008] 1,07 | 0,453
' ’ ‘ ' ' ' : . 1,37
H 20 apg |22 b3as]469 | 257 1.30 [0741]0.788] 0,239 0.3801 1, o
p an 4,89 12,33 | 380" | 5,067} 415 | 1,20 {0,908} 1,00 0558|0571} | o0
a50 | 2.32° {329 | 508 | 407 | 1,21 |0,803] 0,836 0,389]0.330]
K 50 4881207 | 396" | 4,72 427 | 1.44 10723( 0912 0,453) 0.,629] 1,37
i 488 | 207 | 316" 1471 421 | 1.38 | 0,674/ 0,813/ 0,361 0,454 0.835
1 L 80 507 | 2.93°| 2.04*| 4,72 | 4,15 | 1,59 | 0.908| 0,775} 0,453| 0.57t] 1.77
507|233 | 293|471 412 ] 1,56 | 0,866] 0,720} 0,395] 0.468] 1,43
‘ M 126 48312307 3.16° [ 4.21° | 3,98 | 1,44 |0.957}0.912{0,32110,493] 1.37
4881239 | 316°| 4.21°f 396} 1,42 |0.926]0,673]0,20310.434] 1,19
‘ N 200 4,68 | 2,33 ] 3.39°} 4.72°| 3,65 | 1.44 | 0,808| 1,07 |0,453}0,380[ 1,37
a88 233339 472 f 368 1,420,801 1,04 |0,430{0.350 1.26
' p 318 482 {226} 320" 4.82°| 4,02 ] 1,24 {0,861/ 0,942{0,513]|0,518{ 0,836
462|226 3,201 492°| 402 1,23 | 0,851 0,826] 0,486]0.493]0.882
| o o0 | 488 {297 316 14,72°| 4,27 | 144 j0.729[0,912| 0,453] 0,629} 1.37
4,88 {2,07* 1316 | 4.72" | 4,26 | 1,43 |0.724| 0,802} 0444]0,617) 1,32
. R sop | 29% 284*] 4721 4,16 | 1,50 | 0,808] 0,775} 0.453] 0.571| 1,77
i 2331204 472} 4,151 1,56 [ 0.004] 0,769} 0,447]| 0,561 1.74
| NOTES
1 The producers risk is the probability of nenaceeptance for lels of AQ, guality.
i 2 Upper entries are for inspection for noncontormities per 100 tems #nd aro based vn tha Poisson dstribution.
Lowar entrigs are for inspestion for percent noncaniorming and are based on the pinomial distibution. 4 3

3 Buperscript * denotas 1hat the value is for the oplional fractionat azceptance number sampling plan (seo Table 11-C).
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Table 6-A — Consumer's risk quality for normal inspection

{In percant nonconforming for single samupling plans, for inspectian for percent nonconforming)

Eallak o i L o

~Aoapgy -

} Sft:?e Sample Acceptance quality limit, AQL, percent nonconforming items
facf; 28 | 9010 | 015 | 0025 | o010 | 0085 | o010 | ors | o025 | oso | oes 1.0 15 2.5 40 6.5 19
A 2 684 | 69,00
B 3 536 | s41° | s76
c 5 369 | a3 | 298 | 564
b 8 250 | 252- | 270" | 406 | 538
E 13 162 | 164" | 175 | 268 | 360 | 444
F 20 108 | 1100 ] 118 | 181 | 245 | s04 | 415
3 32 : 6od | 700 | 7500 | 116 | 58 | 197 | 270 | 340
H 50 450 | as4 | agr | 788 | 103 | 129 | 178 | 224 | 299
S 80 284 | 286" | 307 | 478 | 652 | a1e | 113 | 143 | 1ms | 242
K 125 ] .1.53 1,84° 1‘.17' 3,08 4,20 5,27 7.29 3,24 12.1 15,7 21,9
L 200 ¢ 1,14 1,167 1,247 1.93 ‘ 2,64 3.5 4.5% 5,82 7.60 2,91 13.8
M 315 0728 | o735 | o7es | 123 | 168 | 211 | ez | a7 | 485 | 633 | B84
N 500 ) 0459 | O464* | 0497° | 0776 | 106 | 133 | 1,85 | 234 | 306 | 400 | 560
800 0287 | 0290" | 0311 | o485 | ose4 | o83z | 116 | 147 | 192 | 251 | 351
| a 1250 | o184 | 0,186° | 0199° | 0311 | 0425 | 0534 | 0741 | 0940 | 1,23 | 161 | 225
2000 | 016" | 0124 | 0194 | 0265 | 0334 | 0463 | osas | o769 | 100 | 141
NOTES

1 Atthe consumer's risk quality, 10% of lots will be expected o ha accapted,
2 All tha values are based on tha binomial distributicn,

3 Superscript ” denctss that tha valua is for the optional fractional acceptance numyer sampiing p'an (see Tabla $1-A).

0
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{in percent nonconforming for single sampling pians, for inspection for parcent nonconforming)

Table 6-B — Consumer's risk quality for tightened inspection

| Sample Acceptance quality limit, AQL, percent nonconforming items
size Sample
pode S2¢ 1 0016 | 0015 | oozs | o040 | 0065 | os0 | 615 | 025 | o0 | oves | 10 15 25 4.0 65 10
A 2 6B.4
B 3 53,68 5417
[} 5 36.9 37,37 396
D 8 25,0 25,2 27.0° 40,8
E 13 16,2 16,4 17,5 26,8 LD
F 20 '10,5; P10 11.8 18.1 24 t5 404
G 32 6,54 7,087 7,50° 11,6 15,8 19,7 271
H 50 4,50 4,557 4,67 7,56 10,3 12,9 17.8 uad
J BO 2,84 2.86 3.07" 4,78 €,52 g.16 113 157 214
K 125 1,83 1.84* 157" 3,08 4,20 5,27 7,29 10,2 13,9 18.3
L 200 1,14 1,16 1,24* 1,93 2.64 an 4,59 -6,42 8,76 12,2
M 315 0,728 0,735" 0,788* 1,23 .68 2.1 2,92 4,09 5,58 7.77
N 500 0,456 0, 464" 0.457° 0,776 1,05 1,33 1,85 2,59 3,54 4,92
P 800 0.287 0,290 0.311" 0,485 0,664 0,833 1,16 1,62 2,21 3,08
C) 1250 0,184 0.186" 0,198 0,311 0,425 0,534 0,741 1,94 1.42 1,98
A 2 000 0,115 o118 | 0124" 0,194 0,266 0,334 0,453 0,648 0,888 1.24
s 3150 0,123
NOTES
1 At the consumer's risk guatity, 10% of lols will be expecied 1o be accepled.
2 Al the values are based on the binomial distribution.
3 Superscript * denoles that tho value is for the 6plional fractional acceptance number sampling plan (sne Table 11-B). U
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Table 6-C — Consumer's risk quality for reduced inspection

(in percent nonconforming far single sampling plans, for inspection for percant nonconforming)

|
! S:::sta ] Samplo Acceptance quality fimit, AGL, percent noncenforming items
;‘f; 25 1 o010 | 0015 | ooz | ooso | 00ss | o010 | 015 | o025 | oso | ogs 1.0 15 2.5 4.0 6,5 16
! _ A 2 684 | 690"
| B 2 8.4 | 634 | 69,0°
c 2 684 | 684 | 6907 | 732°
) 3 536 | s3g | se1r | s7er | sos
E 5 3.9 | 269 | 373" | 298 | S84 | 753
I F 8 250 | 250" | 2520 | 270" | 406 | 5338 | 55
G 13 - 162 | 12 | 164 | 175° | 268 | 30 | 444 | 523
' H 20 100 | 100 | 1ot | 1te | 18t | 2as b o304 | 361 | 467
J J 32 694 | soa | 7010 | vsor | 11e | 58 | 197 | 24 | a0e | a7s
K 50 4,50 4,50° 4, 54" 4,87 7.368 10,3 12.9 15,4 20,1 24,7 291
L 80 4 24 | 284 | 286 | 207 | 478 | 632 | 816 [ 974 | 128 | 157 | 185
M 125 189 | 183 | 1ae | 197 | 3os | 420 | sz | e29 | 827 | 102 | 121
N 200 . 134 b ogear | osas Dog2e | 193 o264 | o33t | 396 | sz | osa2 | o7e0
: P 315 o728 | o728 | 0735 | o7ssr | 125 | 168 | 201 | =252 | 332 | 409 | 485
a soa0 | 0459 | 0460° | 0464* | o497 | 0778 | 108 | taz | 158 [ =210 | 250 | 3.06
| B 800 | 0267 | 0.280" | 311" | 0485 | 0664 | 0833 | 0987 | 31 | 162 | 1982
i
! NOTES

i Al the consumer’s risk quality, 10% of lots wilf be axpocted to be accaepted,
2 Al the values are based on the binomial distributicn,

3 Superseript © denotas that the value is for the optional fractional acceptance number samgphing plan (sen Tabia 11-C).
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fin nonconformities per 100 iterns tor single sampling nlans. tor inspeclion for

Table 7-A — Consumer's risk quelity for normal inspection

nenconformitios per 100 items}

sa'fm"" Acceptance guality hmit, AQL, noncontormities par 100 1loms
size Sampla
:!:Jr P 0,010} 0,015} 0,025} 0.040} 0,055} 0,10} c.15 | 6,25 | 040 {CE5 | 1.0 | 15} 25 | 40 3 65 10| 15 25 | s0 i 65 | t00| 150 250{ 400 | 650 {1000
A 2 o5 1 11601 1o5- b 19s | 266 | 334 | 454 ] 589 | 770 1006} 140613916
] 3 76.8 | 77,5°183,07] 130 | 177 | 223§ 309 | 392 514} 6711 939 )1277]1783
c 5 461 }aps 1408 | 7781 106 | 134 | 185 | 235 | 308} 403 | 564 | 766 1076
b & sp8 |zog a1l 4ns 66518351 116 ] 47 | 193 Yas2 | as2| 479 ] 672
& 13 17,7 | 17,60 198,2° 1 209 | 40,81 51,4 715 | 405 1ol 1o § 217 | 205 | 414
! 4
F 20 i 11,5 1 1.8 280 | g zasésa.f; 46418887701 11 | 141
G 32 w20 7201728 | 12,2 16,6 | 20,8 | 29,0 | 36,8 | 48,1 [ 62,9 | 8B,
H 50 4611465495 ) 7.78) 1061 434 ] 185285 308 40,5 | 564
o 80 288 2017|3117 | 486 685 835 | 11.6] 147 ] 193] 252 | 352
K 125 1,84 {1,86°) 190') 311 | 426|534 | 742 | 942|123 161] 225
L 200 1,66 (116112571 194 | 2661334 | 464 ] 588 | 7707103 14.1
M 35 o.73t]o73s e 7o 1,23 ] 1,69 | 212 ) 294 3,74 | 4,85 | 6,39 | £,95
N 500 0,461 {0,465°|0,458° 0,778} 1,06 | 1,34 | 1,85 | 2,35 | 3,08 | 4,03 | 564
P 800 0,2880,291°(0,311%| 0,486} 0,665 (,B35} 1,15 1,47 1,83 [ 2,62 | 3,52
Q 1250 {0.184}0,186°0,108°] 56,3111 0.426] 0,534} 0,7421 0.942) 1,23 § 167 1 2.25
R 2000 {0,116°10,125" 0,266 0,334 1 0,.334] 0,464 | 0,689]0,770] 1,01 { 1.41
NOTES
1 Althe consumer's fisk guality, T0% of lots wiff be expected to be accepled,
2 Allthe valuas are based on the Poisson distribution. 23

3 Supersorp! * denotes that the vatus is tor thg ontional fracticnal acosptance numbe: sampbnn niar e Tobdo

O
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Table 7-8 — Congumer’s risk quality for tightened inspection
{In nonconformities per 100 iterns for single sampling plans, for inspection for noncontormitles per 100 items)

5“.“"" Accaptanca quality limit, AQL, nonconformities per 100 items
size Sarhoia
code | 35| 010 0.015|0.025] 0.040| 0,085} 0.10 | 0.15 | 0.25 [ 0.40 [ 065 | ro f ss 25 | 40 [ 65| 10| 15| 25 | 40 | 85 | 100 150 | 250 400 650 | 1060
A 2 115 | 116° | 125-| 194 | 266 | 334 | 464 | 650] B9 { 12381748
8 3 76.8 | 77.5°{83.0°| 130 | 177 { 223 { 309 | 433 | 593 825 | 1185|1683
c 5 46,1 | 465 a9.8°] 7781 106 | 134 | 185 | 260 | 356 | 495 699 1010
D 8 288 |20.1*]31,1°| 48,6 | 66,5 | 835 | 116 | 162 | 222 | 309 | 437 | 63
3 13 17.7 | 17,9°19,2°| 209 | 40,9 [ 51,4 | 71:3] 100 | 137 | 190 | 269 | 388
F ol 20 11,5 | 11,6 1257 194 | 268 | 33,4 | 46,4 | 650 | B85 | 124
e | % 720 | 7.26°| 7.78°| 122 | 166 [ 209 | 20,0 40,6 | 556 | 774
H | s0 4611465 |a98'| 778 | 1061 134 | 185 | 260 | 356 | 495
g 80 2,88 |2,917| 3,11 | 486 | 6,65 | 9,35 | 116 ] 162 22.2 | 0.9
K | 125 184 | 1,86 | 1.09°| 3,11 ] 4,26 | 5,34 | 7.42 | 104 { 142 | 198
L1 200 ‘ 115 | 1,167 | 1.257| 1,94 | 256 | 3,34 | 4,64 | 6,50} 889 | 12,4
mo| o3 4.731(0,73840.7917 1,23 | 189 | 212 | 2,04 | 413 | 584 | 7,86
N 500 " 0,461 |0.465710,488" 0.778] 1.08 | 1,34 | 1,85 | 2,60 | 3,56 | 4,95
P | aco 0.288{0,201+10.31 1+ 0.488{ 0.665| 0,835] 1,16 | 1,62 | 222 | 3,09
a | 1250 0.18410,186+0, 199" ¢,311] 0,426]0.534{ 0,742] 1,04 | 1,42 | 1,98
A | 2000 j0.115(0.1160,125{ 0,194} 0,266 | 0,334 0.464] 0,650; 0,868] 1.24
s |3150 0,123
NOTES

| At lhe consumars risk quality, 10% of lots will be expected o be accaptod.

2 Al the viluses are based on the Poisson distribution.

3 Superscript * denclas that tho valua is for the optional tractional acceptance numbar sampting plan (ses Taple 11-3}.
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Table 7-C — Consumer's risk quality for reduced inspection

(in norconformities per 100 ilems fot single sampiing pians. fur mspeaten lor nongenfermities pes 100

: Surmp Acceptance cuality limit. 421, nenconlermities per 100 items
sire Sampie
gode | =2 10.010|0.015}0.025|0,040] 0,065 0.10] 015 | 025 { c.av {065 | 10 { 15 | 25 | 40 | €5 10| 15| 25 | 40 | 65 | 100} 150 ] 250 400 | 650 1000
A 2 115 | 1167 | 1857 [ 1ud' | 266 {4 334 ; 454 | 583 FFO 116051 1 4091 916
8 e 115 t st D rses a5t i 194 | 065 [ 334 ] 464 | 589 770 | V006 140911 916
< 2 oa6 | 334 | 400 | 27 | 60 1 TTC | 1CB0, 1408
l :
- o 3 ! 2ry | on6 | a5t 433 | S48 5
! | | | : !
g S . ] w60 | ooar Looen | aoe | oaos | sos <
i | 1 0 | i .
; o i ! |
- I u | :T : 1737 1t i | ! | ; o
T ; ; T
G i3 i ; ! IR EER: _
. i :
H 20 19,5 V11,5 1167} 12,57 154 1 260 206 40,0 527 [ €50 770 ;
| L
J 32 I 720 Tev] v 2st| 7787 122 [ 166 1 209 i 250 ‘ 32,91 40,6 | 48,1 |
1.4 50 461 46171465498 778|106 1341601} 21,1 26.0| 308
L BO 288i288° 129171311 486|565 8,35) 6.98{ 132} Lz | 193
i M| 125 184 {184 1,86°| 1.99{ 3,11 | a26 | 534} 639 | 843 | 104 123
N 200 IS TSt 16T 1,05 194 | 266 | 3,34 400 | 527 1 6,50 7.70
P 315 0,731(0,731°(0,73810,791°] 1,23 | 1,69 | 2,12 | 254 | 3.34 [ 4,13 | 4,89
| 0 500 [0,461]0,4617|0,4857(0. 4981 0,778} 1,06 [ 134 1 1,60 | 2,11 | 2,60 1 3.08
I
I
' [ i 820 [0.2887|0.291°10,311° 0,486 0,E65] 0,83530,994] 1,327 1,621 1.83 } ! :
NOTES
1 Al the consumor's sk quaiity, 10% of lots well b esnestod 1 oh #2enpiod %—-
o Al the vatues are based on tho Poistun giebution,
Lo med Y el ntess T M vl oo b L PIAIET AT B R LR ALY EI A Pty i Tty
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Table 8-A — Average outgoing quatity limits for normal inspection {Single sampiing plans)

Sample N Acceplanca quality limit, AQL, in parcant nonconfarming items and nenconformities per 100 itams (normal inspection)
Nz ampla
cons sz i [
tattar 0,010 ] 0015|0025 0040} 0065] 0,10 | 015 [ 026 | 040 | 085 10 { 1,5 2540 (65| 10| 15[ 25| 40| 65 | 100 ] 150 250 ) 400 | 650 |1 000
16,4
A 2 1ag 420l 68659710 158) 224{ az6 | 470 [ 733 11085
12,3 -
B a 10.5 28,0{ 467|647 106 | 145f 218 313 | 489 | 723 |1 102
c 5 ;'gg ::'g 27,4| 3881 634{834 131 | 188 | 293 | 434 | 681
D 8 :'g :g'f :;; 243)396|559|81.8] 17} 18] 271} 413
E 13 g?g g';g :g': :;'? 244 {384} 502]| 72.3] 113 { 167 | 254
1.84 4,20 6,861 9711 158
F 20 1,79 4141882 975! 162 | 224|326 47.0]733
1,16 262 | 428 | 6,07 | 9,90 | 14,0
G 32 113 260 427 | .08 | 100 14,3 | 204 294|458
0,736 : 168 | 2,764 3,88 | 834 | 8,94 | 13.1
H 50 0728 1671 274 | 389 | 6.38 | oos | 130 21233
| w0 0,460 105 | 171|243 {396 556 8961 1171 .
“ 0,457 05 | 171l 2437398563 szrizol
K 105 294 06721 1,10 | 1,55 ) 2531 358 522 7,52 | 1.7
4 0,293 C670] 1,10 { 1.55 | 2,54 |-360 | 528 | 7.51 1 11.9
L 260 0,184 0,420 0,686 0971 158 [ 2,24 | 326 | 4.70] 7.33
0,183 0410]0.6850 0,971 159 | 224 | 328 | 473 7.4
N ats . 0,117 0,267 ] 0,435 08171 1,01 | 142 207 | 2,98 4.65
0,117 0,265 | 0,435] 0,617 | 1.01 | 142 | 2.08 | 3,00 4.69
N 500 0,0736 0,168} 0,274 0,388 | 0.634 | 0,894 ) 1,31 | 1,88 | 2,93
0,0735 0,188 | 0,274 0,388 [ 0.634] 0,895 | 1,31 | 1,89 | 2,94
o 500 0.0460 0,165 | 0,171 | 0,243} 0.396 | 0555 [ 0.816 | 1,17 { 1,83
0.0460 0,105 | 9,171] 0.243) 0,396 | 0.559 ] 0,817 1,18 | 1.84
o | 1250 |00294 0.0672( 0,110 | 0,155 [ 0,253 | 0,358 0,522 | 0,752 1,17
0.0294 0.06721 0,110 { 0,155 | 0.254 | 0,358 | 0,523{ 0,753 | 1,17
A {2000 0,0420( 0,0686] 0,0971j 0,138 | 0,224 | 0,326 } 0,470 [ 0,733
0.0420] 0,068610,0971] 0,158 | 0.2241 0,327 1 0,470 0,734 l
NOTE

Jpper sntries are for inspaction for noncenfomities per 160 itams and are basod on the Paisson distribution.
Lower entries are {or inspoction for percent noncentorrning and are based on the binornial distribution.
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Tabie 8-B — Average cutgoing quality limits for tightened inspection (S

ingie sampling plans}

NUTE

Vippor entnas are torinmpaguon for noncondarmelicn poe s
Lower antrgn are lor mepechon for peroen! nonTonIGrrning dnsg e Do i

Shinelnv e

s fpnromua! tintabubee

IR PINIYIN TSk R FEM S SOTA S IPAF EPOR B

r e e e
D::::H bamnla{r Actogiance guality bepit, AD LIk Deoent ner oo M) dem a0 nur_!':-i e l"'-",'{’:'“""""‘__(“j""‘“"jiiIi::‘,- |——-— e 1. )
e i N ‘ I v Lo | wen | vea | soo | €50 | 1000
o 1 Joo10o| 0015 | 0025 | 0.040 | 0065 | 010 | 015 | 0.25 | 040 1 oes | 1o b ovs | 28 ( 4.0 [ e | e pas e ban e '_‘f_i i I 0 IR Sl S
A 2 ! | 1 o6l or il 56 | o7 | 007t g | 966
< i i
: i t
| T
| .3 WV 2o b o a1z ] Gad 11020
B 3 J i 65,71 106 | 1¥E N ) ./ -
c 5 I 103 2
i
D 8
1 ]
E 15 : !
e ! ! L \
: | !
F w i , i ‘
! i
— — T e H
G | oar i ‘ i
R T 7 T R R S PPy
E H 50 i i l; o ,‘,'
bee - I U U S _—d 4 I HE.
F e ;
J 80 ; ‘ O 4B I
| (.457 ! .
X - b2z [ ! 06771 10 2.7 | 4 |
I 0733 jogrc, 0] 254 | 41 . - S SN [N S
L 200 0,16 | 0420 0,686 {0 871] 257 | 297l gg !
0183 0.419| c.685 |09 258 | 4,00} 625
M| oars 0.117 ‘ 0.267| 0435|0637 | 107 | 163 252 { 392
0117 ! 02661 0435 06171 £,01 | 164 | 2,53 | 395
N 400 00736 Teaes| 0274 0388 | 0654 1Ot rab | 247 l i
0.0735 {v168| 0274|038 | 0634l 1oz | 159 f 28| 1 [ N SN SN
P | oo 0,0460 0,105 | 0,171 | 0.243 | 0.396 [ 0,642 0.993] 1.55
0.0460 0,105 0171 | 0,243 0,396 | 0,644 | 2.895] 1,55 i
A £.0294 0.0670] 9.110 ¢ 1551 €.253 | 04721 0.636 {c.900 i l
pape) : )
0.0294 poe72| ool vigs | €.osd | 041z 1 GEIB IO ER! : : | :
0 | 200p 1001 0.0420| 0.0686 1,097 1] C.158 1 €.257 | 0,387 | 0.619 | I | |
Y 0184 0.0420|0.0688|0.09711 © 1545, 0,227 | 0,358 | D615 | ! , ! L SRS
. L i i — I (NS SRS SRS H 3
267 B i t H ! i I | {
s |a1s0 ©.026 : ; | | 1 ; f | :
0.0267 | I ! ' ; i ok e
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Table 9 — Averége sémp!a size curves for single, double and multiple sampling (normal,
tightened and reduced Inspection)

Single Single Single
fq n [ —
Avetage Doubl T
sample cuble \ Double
size Bouble —
4,750 0750t o 0.75n ; e
T MUE;E\ T
/\ putiple .
Muttiple .
\\
0500 0.50 n 0,501
0250 0.25 n 0.25n
1 E Ac=1 T I Ac=2 l Ac=3
0 . . . s 0 A 0 do .
0 1 2 3 4 0 t 2 1 4 5 8 o t 2 3 4 5 8 7
n x proportion nonconforming
Single Single Single
n n "
Averaga Boubl
ouble - Double
s_ampie Double \\ ~——
size . ~.
0.75n /\ 0.75n : S o7snb / ~. =
- H .
— B Muitiple \ __// Multiple \
\\
0.50n Muitiple a50n .50 n
0,250 Q250 . 0.25n
Ac = 4 1 Ac= 5§ Nc=b
o . ‘ ¢} - + ¢ 2 - -
o} a & 9 12 0 2 4 8 g a o 3 ] Y 12
n X% proportion nencoidomiing
Single Single Single
g P r — i, b
Average ’

sample Doubiz R
size Double ﬁ\\ Bouble \\
0.75n} 0150 — e 0,75 n “~
- ~~ ‘\

0,60 nf \\

0,50 n 0.50n
Mu]tiple Muliiple Muliple
025 n 025 n ¥ 0.25 n
’ Ac=7 AC=8 t [ Arn =10
o " L a | SNSRI R W SU Y —"—— 0 e ¥ —
0 3 [ ] 12 0 4 a 12 5 4] 3 4 g 2 15 18

n x proportion nonconforming
n = Equivalent single sampling size
Ac = Single sample acceptance numbar
T = Reference point showing performance at AQL for normal inspection
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Table 9 — Average sample size curves for single, double and multiple sampling {normal,
tightened and reduced inspection) (conchuded)

. . si
n Single . Single L3

Average
sample 0
Guble Double
size 0751 Double 6750 4 0750 "/
o500} \ 0.50n}| Multiple 0,50 n} Muitiple

a 0,250 80,250
0.25n Multiple )

I 1 Ac=12 ‘ Ac=14

i e 0 - A
0 3 6 E] 12 15 18 a 3 6 9 12 15 18 a S 10 i5 20 25

ng< proportion nenconforming

Single Single Single
fi S n

Average

sample \
size 0.75 n} Double /F\\ o750} Double 0.75 nt Double / \

\
Q.50 n G50 n . 0500
Multiple : Multiple
Mutiiple
025 ak 0.2:’3. A 025 n
J Ap =21 Ac =127 L Ac =30
o o — 0 N
0 5 10D 15 20 25 30 0 9 18 14 36 v} 10 20 3¢ 40
i A iQpOdiion nenconfarming
Double
n Single o .| Single
Average
sampla
528 075 n( Double .. 075 n} Double
Q.50 nf Y ps0n
Multiple Multiple
0.25 n 0,25 n
Ac = 41 1 AC = 44
0 N - o R ——— N
O 8 18 27 38 45 354 0 9 18 27 38 45 5a

n % propariion nonconforming
n = Equivalent single sampling size
Ac = Single sample acceptance number

T = Reference peint showing performance al AQL for nommal inspeclion
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Table 10-A — Tables for sampie size code letter A (Individual plans)

Parcant of iots Chart A Operating characteristic curves for single sampling plans

{Cdrves {or double and multiple samping ars matehed as clasaly as praclicable)

Bxpocied lo o
acoapted (4 )
B AV N N S N A WA [ T s S ’ . , . : T . ™1 N
90 IS A% Y o T = " ! , i N i [ i P
: \ A Y ™ TN ¢ \.‘ | ' Ty : ) "‘R,\ ] _ P ; |
an | N N | i i 1 ] i L i i T - ! ! i L
{ 3 N A A Ul ‘ ; Y i i F N ' ' Tl L]
70 1 : A | ; R AN | ' { P! [ : b ! ! ! | [ :
| \\ 5 A N \{ l : 3 o ] “lk | ; ; L
N P H i 1 i ; | i
@ 1N » Y ! : T ! : 5 N
56 \ h ), A PIN ! ~N T ] ' !
H-= Y i : N ! 1, i i1 . ]
] N AN | N ! | Y [ | i Py I
40 1 N N R 1 Tyt f ' ; i | 1 i i N Pl
a0 \ N ! [N P 1! E ; P : ™~
A NI RN T T N A T L
20 I E DI N AR ) 2o IR O RN T Peg i i 100
1Y ) il N N o i R I IR SRR T ;
ol L1\ i RN TS I I IR { 1 I ; ERE
1 ! SRR AN Y S S R U N TR ;
9 11 T 1 ] | ! e R . [ ™ — [ T R e rull i ' i 1 [
100 200 300 400 500 800 700 200 900 YOO 1100 1200 1300 1400 1500 1600 1700 1800 1800 2000
Quality of submittad product (p ., in percant nonconforrming for AQLs < 10, in nancontormities per 100 itoins ior ACLs » 10}
MOTE  Values on curves are Acceptance Quality Limits (AGL:) for nosrnal inspaciion.
Table 10-A-1 — Tabulated values tor operating characteristic surves for single sampling plans
. Accanianca Cuaity Lirmi, notrmal inspeclon (in percent noncortorming and noncentormitias per 100 iterns)
p 5.8 6.5 as | a0 | 65 1 300 | 150 | el ] 2850 | ooesl | 400 Pl pS0 | e 1000
a .
o0 3Nt
» {in parcsn p {in nonconfarmities per 100 sterns) -
nonconformneg)
99,0 Q0,501 0,503 7.43 21,8 41.2 893 145 175 239 305 374 517 523 859 377
95,0 2,53 2,56 17.8 40,9 68,1 131 199 235 308 3J84 162 §22 745 995 1122
90.0 513 5.27 26.6 55.1 87.2 158 233 272 = 432 515 684 812 1073 ' 208
75.0 134 14,4 48,1 86.4 127 211 298 342 431 521 812 795 934 1214 | 1354
50,0 293 4.7 §3.9 134 184 284 383 433 533 B33 733 933 1083 1383 t 533
25,0 £0.0 69,3 135 196 255 arn 484 540 651 781 870 1 087 1248 t 568 1728
10,0 63.4 115 194 266 334 464 589 650 770 889 1 006 1238 1409 1748 1916
. 50 776 150 237 315 3es 526 657 722 548 g72 1094 1315 1512 1862 2015
o 90.0 z30 3az 420 502 655 800 870 1007 1141 1272 1529 1718 2088 | 2270
i e T 46 | 85 1 106 i 150 >“:~:l 350 o= | 400 | 7] 850 | TmeIl | 1000 | el
£ Accaotanca Quality Limit, tig:aned inspection (in percan: noncontarming and nencontormitias oer 100 itamsi

NOTE  ireee al gustntuton used tor snings cerresponding 1o NERACHan i nonconforming idams, Poisson for inspaction lor numbear Ot noncoriarmtiag

LA ek ¢ b S W'
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Table 10-A-2 — Sampling plans for sample size code letter A

1?::;' ?:;:C: Acceptance Quality Limit, normal inspection (in percent nonconforming and nonconformities per 100 items)
ling | sample | <65 65 | ><[ 10 | 15 | 25 | 40 | 65 | 100 | 150 | ><T| 250 [ ><{ a00 | >=<| es0 | <] 1000
plan 5iz6 [ Ac Re[Ac Re| Ac Re|Ac Re| Ac Re | Ac Re| Ac Re | Ac Re | Ac Re | Ac Re | Ac Re | Ac Re | Ac Re [ Ac Re | Ac Re| Ac Re [ Ac Re | Ac Re
Single 2 I jo 1 2 3[3 45 6{7 BB 910 13[12 13[14 1518 19j2t 22|27 28|3C 31
Double use use usa
Y " Jeodejcode fcode | ()4 () [ YLV OHTOTOO
letter | letter | letter + .
D c B
MU"IPIB ﬂ w * - - »* * * * L * * * * -
<10 | ><| 10| 15| 25 | 40 | &5 | 100 | 150 | ><| 250 | ><C| 400 | >><C| 50 1000 | <
Acceptance Guality Limit, tightened inspection {in percent nonconforming and nonconfermities per 100 items)
I = use next subsequent sample size code letter {or which acceplance and rejection numbers are available
Ac = Acteplance number
Re = Rejection number

(")

= use single sampling (or alternatively use code letter B)

= Use single sampling plan above (or alternatively use code letter O}
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Parcant of oty

Table 10-B — Tables for sample size code letter B (Individual plans)

Chart 8 Operating characteristic curves far single sampling plans
{Curves for double and muitiple sampfing are matched as closely as practicabla)

pecied to be
accepted (£}
‘ 100 e - R -
SN TN I T : ' T s Tt T T [ f“‘..";”—l‘ | ! ‘_I_: i T T
WK\LIN N N ] ::!ieﬁ?“:'\r!.uw.lq | R REE Lt i
| VA IN N | 1N [ [ o ] [ L ;
- \ N N AN I IR SN 0 Y AN I i P
AN ; 3 = TN T [ o Pl
VATV TN N ! N r L r NI T T
T 0 S IS N AR VRN O 1 ~—t
! o VI TN, ' I DL A I NUE
i \ \ AN N ] A A N
s \ S v T
\ \ Y \ ) N ! ! N : N
49 NN \ L NI ' M ! RN
N\ N T R i i {
30 il \ M [ I T ! | i
I] 3 R T rTIN T I B 110 N
20 v N f—\]{i?o I NN L RN N 50 T 100G
iyt AN ! N PN P ERANERNN RN T ! ] IS N
m|{! N ! 1N T [ N P T LT i ] : I [ ) T ! e
PN T IN ENEERSUNELSN YRR R NENEEEERRES W EE RS i :
N e A = " T = T T 1 T [ TN D ! ! I i Tt
100 200 300 400 500 §00 700 800 900 1000 1100 1200 P300 Ta00 1500 1600 170D 1800 190
Quality of submitted product {p, in percent noncartforming for ACLS € 10, in nenconformitias per 100 items for AQLs > 10}
MCTE  Waluas on gurves ara Accaptance Quality Limits (AGLs} for normal inspaction,
Table 10-8-1 — Tabulated values for gperating characteristic curves for single sampling plans
[ i B Accentance Quaiity Limit, normal inspection (in oercant noncenigrmeng and nonconformitias per 100 items)
oo 3.0 10 | i85 es 0 oan 185 | 100 | Twerl] 150 [zl 250 [ ometl] ace | eenll eS| el 1000
! 4 {i t
| # U0 parcen p lin noacentormitias per 10Q items}
I nonconforming)
93,2 0,324 0,335 | 72,95 14,5 27,4 35,35 964 17 15¢ 203 249 35 419 572 851 947 1029
95,0 1,70 17 11,8 273 35,5 47,1 133 157 206 236 308 415 496 663 748 1065 1152
500 | 3.45 3.51 17.7 36.7 54,2 105 144 18 234 288 343 456 541 716 804 1131 1222
75.0 9,14 2,59 320" | 57.8 845 141 199 223 287 247 408 520 623 809 903 1249 | 1344
50.0 20,6 231 $5.9 831 122 188 256 239 358 422 489 622 722 922 1022 { 1389 [ 1489
259 | 37.0 46,2 83,8 121 170 247 323 360 434 507 580 724 832 1 Q45 1152 1539 1 644
10,0 53.6 76,8 130 177 223 309 392 433 514 593 671 825 939 1165 1277 1683 1793
5.0 63.2 999 | 1358 210 258 350 438 441 565 648 730 830 108 | 1241 1356 | 1773 | 1886
I 132 78.5 1584 22 280 333 437 533 580 671 761 848 1019 1145 1392 1513 1 o5 2 069
i - 6.5 5.5 | 25 | 0 | 85 | 100 D= 150 ==l 250 | o>=.] 400 |_>=] 650 D= | 1000 | el
i [ Acceptanca CQuality Limit. lightened inspection fin parcent nonconfonming and nonconformitias ger 100 itams) !
NQTZ  Ginemial gistnoution usea ior antngs cormesponding 19 INSDeGHen 1or nonconio ming ams. Poisson lor inspection for aumter of ~oaconfarmitios.
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Table 10-8-2 — Sampling plans for sampie size code letter B
?;pr:pd ?:x: Acteptance Quality Limit, normal inspection {in percent nonconforming and nonconformities per 100 items)
- =1
ling | sample 40 | 65 |><] 10| 15 | 25 | 40 | 65 | 100 | ><] 180 | ><] 250 | ><] 400 | ><] 850 { >} 1000
plan size Ac Re! Ac Rej Ac RelAc Rel Ac Rel Ac Re} Ac Re} At Re| Ac Re|Ac Re|Ac Rel Ac Re)Ac RejAc Re| Ac RelAc RejAc Re|Ac RejAc Re
Single 3 o 1 1 212 3138 415 6|7 8|8 910 11]12 12]14 15018 19j21 22|27 28/30 31|41 42|44 45
Double 2 * use f.use | use |0 2{0 3[1 312 513 6|4 7/ 5 9 610 7 11| 9 14|11 16{15 20|17 22/23 28{25 31
4 code | code | codef1 213 4]4 s5i6 7)9 10|10 11112 13|15 16|18 19,23 24|26 27]34 3537 38152 535_6 57
letter | letter | latter
A b c
Muttiple * ++ ++ ++ b a4 ot ot 44 ++ ++ +t ++ | 44 ++ ++
65 | > | 10 | 15 | 25 | 40 | 65 | 100 | > | 150 | >< | 250 | >< | 400 | >< | 650 | ><| 1000} >
Acceptance Quality Limit, tightened inspection {in percent noncontforming and nonconformities per 100 items)
§ = use next subsequent sample size cods letter {for which acceptance and rejection numbers are available
Ac = Acceptance number
Re = Rejaction number
¥ = use single sampling plan above (or alternatively use code letter E)
++ = use dnuble sampling plan above (or alternatively use code letter D)
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Quality of submitted product (p, in percent noncontarming for AQLs 5 10, in noncantormitias per 100 items for AQLs > 10}

NOTE  Values on curves are Accaptanca Quality Limits (AQLs) for normal inspection.

Tabla 10-C-1 — Tabulated values tor aperating charactaristic curves for single sampling plans

Y @@y (u-L - 1aoles lor sample size code letter U (Individual pfans)\\
\ I
A=———=—= =~ - . , )
(parcann ction,) <> \ Chant C Operating characteristic curves for single sampling plans |
| sxpecied la e > \L {Cutvas for gaublte and multigle sampling ara matched as closaly as practicacia) ¥
== sccapted {# ) )
roe NN ‘.‘\ NI AL RSO 100 Thios I S o AN O D O O
30 \\ \?‘ 7' ~] - — ‘ s 90 . \'r_,._‘ ; Y < L - ; - b
| I : : : AN i i ; i AR BN
g AL NN i 1T gl I \ I ] Y :
LY ALS X e I ? Y E
7o P S
Y ; T : : T
h \1 ) \ 1 A\ |
50 h) ; s@ X N h
o NN 40 T T
1 N | \; N
% pav/ 'D‘ II\'YF?I ™ : =0 'l _1" | > | EL A ) J i ™ T
Vi o i i iy 4T,
@ L SREAN P ‘S 20T VAL GRS \i‘% NG \fo
10 AN AV s | A ; i ES T
[l N | i L | ] = 1 10 : T i T = | ]
0;113\\4_‘1\1' T s St I . . o ! ! P Lo T 1 ; —
50 100 150 200 250 300 160 200 300 400 SGC 600 700 800 900 1000

54

| Acceptance Quaity Lanit, normal INspacion (n gercernt nonegaifoming and nencontormitias per 1090 iternz)
Py s | 0 [ 2s | 1o j s [ =z | a0 | 88 | oei] w0 [ome | 1m0 [omell] 250 | oeci] ec0 | ] 650 |
| p {in percant " .
: i nanconterming) £t nongonlommitiag par 100 items)
. 9.4 i 0,201 ;'}.27 0.5 2,37 72 15,5 § 35,7 58,1 701 95,4 122 { 150 207 251 i 343 gt 364
35.0 1,02 7.64 1.03 711 16.4 27.3 | 52.3 735 93,3 123 154 1 és 249 228 358 449 639
9049 . 2.04 11.2 2.1 10.6 22,0 3.9 63,0 33,1 167 140 173 208 273 325 429 | 482 679
750 ! 5,59 10.4 5.75 10.2 3.5 50,7 84,4 119 137 172 208 245 318 374 435 542 749
S0.0 12.3 3.4 i3.3 33.6 538 734 13 183 t73 213 253 293 373 433 523 613 833
25.0 24.2 45,4 27.7 53.9 78,4 102 148 194 218 250 204 348 435 499 627 691 8923
10.0 36,9 58.4 46,1 77.8 108 134 185 235 250 308 355 403 495 S5g4 659 765 1010
5.0 451 63,7 59,9 94,3 126 155 270 263 289 339 389 438 534 805 745 314 1 064
-0 §0.2 77.8 32.1 133 168 201 262 320 348 <03 453 509 812 887 835 908 7
| Poay el | oan | 1S 35 0w ) ogs |TmedT] oweo o) oaso | nel] 2o [omeD) w00 [T a0 | -
L ; Aceaptance Qualty Limt, tghtaned inspeckon ¢n percant nonconforrming and noncgrdormitias per 100 items)
NOTE  Binomial distnbution used for nntnes corasponding 1o msauction for nonconicrming doms, Paisson farinsoacuoa for numbor of nenconlosrmtio,
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Table 10-C-2 — Sampling plans for sample size code letter C

Type of | Cumu-
samp- | lative

| ling |sample|<25] 25 | 40 [ ><C] 65| 10 | 15 | 25 | 40 | 65 | ><| 100 [><T{ 180 { ><| 250 | ><{ 400 | ><{{ 850 {1 000

plan. size lac Re{Ac RelAc Re Ac RefAc Re|Ac Re[Ac RelAc RejAc RejAc Re{Ac Re[Ac RejAc Be|Ac Re{Ac RefAc Re{Ac RefAc RelAc Re|Ac RelAc Re

Acceptance Quality Limit, normal inspection (in percent nonconforming and nonconformities per 100 items)

Single 5 E jo 1 1 212 3{3 4als 8|7 818 o|10 11|12 1314 15]18 19/21 22]27 28;30 31|41 42|44 45
| |
Double 3 i} * Juse |use | use [0 210 3]1 3|2 5|3 6|4 7|5 9|6 10]7 11j9 14{11 16]15 20/17 22)23 2925 31} use
6 code |code fcode |1 213 414 506 7[6 10010 11312 12315 16/18 19/23 24|26 27|34 3537 38|52 53|56 57 code
lefter | leter | letiar ‘ ! f letter
B E D 8
/ .

} Multiple 4 * e I BIF U R U T T G e T T e e T T R T

<40] 80 [>T 65{ 10| 15 | 25 | 40 | 5 [ >t 100 [ ><| 150 { > | 250 ano | ><| 650 | >< |1 000

Acceptance Quality Limit, tightened inspection (in percent nonceniorming and nonconformities per 100 items)

L]
1]

use nex! subsequent sample size code letter for which acceptance and rejection numbers are available
! Ac = Acceptance number
: ARe = Rejection number
| * = usesingls sampling plan above (or aliernatively use code letter F}
. O ++ = use double sampling plan above (or aliarmnatively use code letter D) 35
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tapie iU-U -— jables tor sample size code letter D {Individuat plans)

O

Chart D Operating characteristic curves for single sampling plans

Farcent of 1008
sxpecied to be {Curves for doubla and multiple sampling are matched aa closely as practicable}
scceptod (£}
100 e 0 I I A LA S 05 B O L 5 i o SN Y A P s o N IO IO O
sot \ s Y A 0 ISR S 8 B A A A N A
| N T - [ . ERENAA ST EN ]
: H ! i S
“H Y AYAEA ™ *' 1 A \ N . ’
\, i ] : | : :
70 \ ™K N 0 : | (‘E -
t i h! |
| 60 Nt v 0 ! A\ \
50 Y 50 \\
\ N \
\ 40 \ Y . 40 \ \‘ [ .
30 =1 : P 30 \ + !
A4 o U7, \'\f - P~ \gl {7 | =, 7 N7 IR NI
‘ y SL N2 il M ] ! i N i R
2017 Y 20T NP TRl ° 4
1o S - ~L — 1044 hY NERERNN <
T <L i i ; i N N : s | L
U_I 1] S R o JIR ! . W ————— o [ : D S R ~L L
20 40 60 80 100 120 140 160 100 200 300 400 300 600 700
Quality of submitted produst (p, in percent nonconforming for AQLs < 10, in nhenconformities per 100 itams for AQLs = 10)
NOTE Values on curves ara Acceplance Quality Limits (AGLS) for normal inspaction.
Table 10-D-1 — Tabulated values for operating characteristic curves for single sampling pfans
i Accapianca Quatity Linil. normal inspection (in percent nonconforming 2ng aoncarfarmitias per 100 items}
P 15 | 65 | 1o Loas Das [ o { s [ as T o D=l 85 oo ao0 [Tl 150 [T 2so o] 4o
;g . . : 38 B : S P L o= 1 Ry sy : sy i
p {in parcent nonconforming} p (in nonconfarrmitias per 120 itams)
99.0 | o125 | 197 | 608 [0126] 186 [ 595 | 103 | 223 | 33 | 438 | 598 | 762 | a5 [ 120 | 157 [ 215 | 2es | ass [ ses
95.0 | 0.639 4,64 11,1 0,541 4,44 0.2 17.1 327 49,8 58,7 77.1 25,1 116 1586 188 249 281 399 | 42
90.0 | -1'31 6,86 14,7 1.32 8.65 13.3 21.8 g4 53.2 €67.9 a87.8 108 129 171 203 268 301 424 458
75.0 3,53 121 22,¢ 3.60 12,0 216 anz 52,7 74,5 85.5 108 130 153 199 234" 303 az9 468 504
! 50,0 8,30 201 321 8.68 21,0 334 45,9 70,9 95,9 108 133 158 183 233 271 346 | 383 521 558
\ 25.0 15,9 30,3 43.3 17.3 33,7 43,0 639 928 121 135 163 130 27 272 312 392 432 577 617
10,0 25.0 40.6 53.8 28,8 48,6 66.5 83.5 116 147 162 193 222 252 309 352 437 | 479 &34 872
: s.0 Nn.z2 471 60.0 37.4 59,3 78.7 96,9 131 164 180 212 243 274 334 ava 465 509 665 707
‘ S0 w8 o590 707 | 576 | 83.0 | 105 126 164 200 | 218 252 285 31 asz | 429 522 €53 732 {775
| 12s | o [>T as 0 | 18 25 0 | <] 85 || oo | <] 1s0 | e[| 2s0 [T 00 [ S T
' i L
f Acceptance Quality Liml, tighteneq inspection (in parcent noncontarming and nonconformiiies per 100 items) B

NOTE  Sinomial distibution used for antnes corraspending ta mspection for nenconforming itams, Peissan {or inspacten for numtar of norcenformties,
,
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Table 10-D-2 — Sampling plans for sample size code letter D

Type of (l:;::: Acceptance Quality Limit, normal inspection (in percent nonconforming and nonconformities per 100 items)
samp-

l ling |sample|<15] 15 25 [><J 40 [e6s5| 10] 151 25 | a0 [><V 65 {><] 100 [ ><] 150 [><| 280 {><| 400 |> 400

plan 8iz8 |Ac RelAc Re|Ac RelAc Re|Ac RelAc RefAc RejAc RelAc Re)Ac RelAc Re|Ac RelAc Relac RelAc RelAc Rel Ac He|Ac RejAc RejAc RejAc Re

Single 6 $ |01 1 2]2 3|3 4|5 6]7 8[8 @10 11112 13}14 15/18 18|21 22|27 2B[30 31|41 42144 45 f

Double 5 I " use | use | use |0 2|0 3|t 3|2 5|3 6|4 7|5 9|6 10[7 11)¢ 14[11 1615 2017 22123 2825 31 1
10 code{codelcode|1 2|3 4{4 5|6 79 10{10 1112 13[15 16[18 18]23 24/26 27|34 35/37 3852 5356 57

letier | letter [ (efler

2 i * ¢ ¢ E#2#2#3#40404-0506171829310412615616T.'
4 o 2o 3fo 3{1 5{1 6]2 7|3 8|3 o]a 106 1217 14l10 1711 19)16 25/17 27
Multipie | 6 | 0 210 3|1 412 63 8|4 9|6 107 1208 13{11 17/13 1817 24[19 27)26 35{29 38
8 0 2|1 3|2 5]4 7{5 &]6 118 12{11 1512 17}16 22|20 25|25 31|28 34;38 4540 48
10 1 2|3 4|4 5[6 7[9 10[10 11|12 13|15 16/18 19|23 24|26 27{34 35|37 38|52 5356 &7

<25] 25 [><J 4065 10| 15] 25 | 40 [><] 65 [><] 100 [ ><C] 150 [><C] 250 [><] 400 [><]> 400

Acceptance Quality Limit, tightened Inspection {in percent nonconforming and nonconformities per 100 ilems)

} T = usenext preceding sample size code ietter for which acceptance and rejection numbers are available
! § = use next subsequent sample size code letter for which acceptance and rejection numbers are avaitable
’ At = Acceptance number

Re = Rsjection number

use single sampling plan above (or alternatively use code ietter G}

d

acceptance not permitted at this sample size

E1)

osie
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Table 10-E — Tables lor sample size code letter E {(Individual plans}

15 1 85 | 0 || 15 | 65 | 10 | 18 | 28 | <o | a0 | o~T &% || 100 | <L} 150 | oo

Permant o ow Chart E Oparating characteristic curvas for single sampling plans
14pamed 1 B8 {Curvos lor douma arg mulliols sameling are matchod a3 cicasly oa praclicania)
scompiet |F )
00 ey T i : . o ?11»., : S 7 : T3 T T ¢ T | T Y
; i H ; i ; ] by P ; L ; U
90 AN T i B R : 1% % | N SRR AR s +
an HH . T N L L i - = | T "
LY i T 1 \YEAY ' i | 1 l' . ; I AN M:
75 " - Y EEELIE NAEW N : e i 7
T N ] AT VS Y - il —+
% A 1] & LT X K ; 1 s T
LY - 4 - ‘ ) 3 . 1 i
e AV N 1] TR .8 RN :
an X X A \ ' \ LY i _
X N " i e Y t Wy T i : i ;
9 L X j R R {3 RN ! - ! i ; T '
i 1 N ; [N ¢ 1 |
20 4 X AN P Vot Ao (o, N sn S0 :
? kN L e W) I ] i ;\‘1 LA LY [ iIN ] ] ]
‘ t e Py t 1 H X Ty ! N . : s
a a - LT 1] °F PSR B N S R ™ ' — T
N o — v = oo S (I a0 o U M0 L = 0 I - S LY S W =SS
1a 20 3Ja 40 &0 [ 50 100 150 200 240 00 50 450 430 S00
Quanty ol sLOmitted Breduct {p . iy parcent noncoiceny) lor ACILS £ 13, i noncoeformibes por 100 tars i AGLS = 1G]
NOTE  Waluas an curves ara Accegionce Cualay Limis (AQLs) e namad icspasnan,
Tabte 10-E-1 — Tapulated valuas for operating characierlstlc curvas tar single sempling plans
. ACQRENGH Cualdy LTl riir g r40235To0 L0 gamant AeaeniQeming ang ranesnrdies par 170 fems)
P, iva ) 4ol oas |, | ve{aa i ss i e ] s | a5 [l] s 1el] ss [=[ e [Uzel] e [T 250
i o li1pamant rarcordorming! p 0 nenenntormiies per A3 ilems)
932 (ozvra| 118 | 3sa | 695 [o0773| 104§ 325 | 333 ) 137 224 | 270 | oy | 489 | s75 f 7a5 | 967 | cam | 153 | 29 | @38
9525 | 0384 | 2.9 6.EQ 112 | 0335 ; 272 5.29 1.5 20,0 e 36.% 475 £32 " 5.7 1mg 1 153l 173 238 56
900 | oACT | 417 | 880 | 22 {0812 409 | 528 | ‘34 ] 242} B3| 415 | 543 | B&5S | 792 | 109 125 165 185 | 281 £82
50 [ 219 | 7.4t W4 f1ge | 221 | 739 F 33| 95 | 325 ) 458 | 32€ | 663 p 802 | 941 122 124 a7 [ =2ud | 248 | 110
S0.G 5.3 124 20,0 | 273 L) 129 <045 -4 436 B0 1 56,7 421 i 113 44 7 any 34 3 A4
25.0 10 194 2860 | 384 16,7 207 Jjoz2 93 571 745 1 aal 100 1y [H2 167 192 241 264 355 ra ]
13.0 16.2 268 | 350 | 444 1.7 o9 0.3 ird 713 8Gs 100 1% 137 154 150 7 268 235 368 414
3.0 0.4 38 | 410 495 23.0 285 48.4 59.4 B0.3 101 111 10 150 184 -3 253 263 313 409 425
1.G 29.8 413 | 504 5848 5.4 1.1 84.7 73 101 123 H) 133 178 194 235 2¢4 X2t 349 450 ar7
o S| €0 |

; Accaatance Cuslty Ui, ightsnod inspgcton jin percant naaccndgrmeng and neoooaitrmlivg par 130 erms)

NOTE  Hinarmat disinbution wused o5 orsnes CarTesgonoing 1o inapectan Ior nansonionming itama, Fasaen ior ngacion 1or rurbaf al Honcarmmingd,
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Table 10-E-2 — Sampling plans

for samplc size code letter E

Type of CI‘:;:: Acceplanze Duglity Limil, normal nspecton (n parcent noncankvming and nonconfeemites par 100 toms)
tng fsample | <10 1.0 | 15 |>| 26 | a0 {65 | 0] 15| 2 ' w0 (0x7] e 100 | < | 150 || 250 |5 2%
pian | BiZe | sz Re|ac Re| Ac Ref As Re| Ac Re| Ac Fis Ac Ra | Ac Fie | Ac Re| Ac Rej Ac Re| Ac Re] Ac Fe | Ac fie | Ac Re | Ac Re | Az Re] Ac Fe | Ac Re | Az Ra| Ac Ra
Single 13 4 I v ]2 3|3 45 6[7 BlB #)10 11]12 13044 15]18 19{21 22{27 26|30 31;41 4244 a5 T
Double | & U | use | uss ] use |0 210 I a2 5|3 6[4 F|S 96 17 11} 9 14]41 16)15 20|17 22123 29425 31| 1
16 eode | zose [coze {1 2| a ala s|& 7{910(tw0 11|12 13015 16(+8 19} 23 2aj2s 27{2e an]ar 30lE2 Ka[8s &Y
letlar | wtter | letior L’
o e F '
a I - # 2{¢ 2{n 3fp ¢|C 4{0 af0o 5{0 B|1 7} 8f2 9}3 0|4 W6 56 EE O
€ 0 2|0 als a{t 5|1 6|2 713 &a]3 a|4 1676 2] 7 [0 17[11 18|16 25{27 27
Muzipie | © o zlo a3t 412 ei3 8la 86 ol 7 128 taf11 +7313 18117 24|19 27|25 35129 28
12 0 2|1 5f{2 s|a 7[s s[6 ]9 12011 15]12 17|16 22§20 25]25 31|28 34|38 45]40 48
15 1T 2713 &4 5i6 F|9 1010 112 13]15 16[18 19|23 24]26 27434 35)IT 38|52 53158 57
<15 15 >l asfaofes | 10| 5| 25 ] a0 [ &8 |2xC| 100 5] 1850 [ 250 | < | > 250
I Accaplarce Quality LimiL tightsned inspeciion {ir parcent nanconigrming and noncanfarmities per 100 lbemna)
f = use nexi precading sample size code ieftet Jor which atceplance and rejection numbers are #vailable
& = use noxl subsequent semple size coda lener for whizh Breentance and rejeclion numbers are available
Az = Apceplansg number
Re = Reclion numbar

m L4

-

= accoplance nol permitied at this sample size

i

use singic samphng plan abova {or ahematively use cods jehar H)
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a3 -
o Table 10-F — Tables for sample size code letter F (Individuai pians)
Pucant of oty Chart F Operating characteristic curves for single sampling plans
s 1o B {Curves lof double and muiipie samping ae maiched as closely as pracicable)
ol (F )
100 'E\L T T T M 100
.Y ; &
o0 AN \ 90 q
8 [ AN ] 50 N
70 \" Y 0 ‘ ¢ kY - b,
LY kY N,
& LY b h, &
A : .
&0 A 5g \\ x y o
490 h A T‘ 40 C i A N \JL
20 LY AN S T 10 X -
\ A b : : A
2 s AR 7 T AT e N Sy
20 BT < TS '
o H L J ™~
10 S - - . T 10 1 9 -
al— ; — f=—s ] 0 T ey Y -]
['] 2o k4] 40 59 20 49 &0 8o 100 120 140 150
Quality & submitted produst {p, i parsent nanconiarming ar AQLE £ 10, In narcoafonrmites per 100 ilams far AQLs » 10)
NQTE Vaives on curves ad Accaotanss Quality Lrits [ACL =) faf raemal inspectico.

Table 10-F-1 — Tabuisted values for qperating characteristic curves for single sampling plana

Accaplance Cuary Limit, pormal eispection /in percenl noncaniorming and Asacondormitivg par 104 ilema} S
Py 085 | 25 | 40 ] &5 o [ oass | 25 | a0 [ 88 | w0 | s [T m [T a0 [<T] 68
o (i pacent norconionming} » (@ noncondormitias par 100 iems)
9,0 ] 00502 { 0759 227 4,35 975 | 00503 | 0743 2,13 4,12 8.93 145 173 230
350 | 0.258 1.81 4,22 714 - 140 0,256 1,78 408 8,83 13,1 19.§ n;5 308 38,4 45,2 822 745
40,0 0,525 2,69 564 902 14,5 Q..27 2.88 551 872 158 2332 12 Ba 43,2 615 6.4 a2
750 1,43 4,81 4,70 128 2.8 1,44 481 g6t 12,7 211 23.8 a2 43,1 Lv R 81,2 T8.5 234

30,5 K 517 a29

50.0 a4 B.25 13,1 181 274 247 8,33 134 18.4 254 2.3 41,3 8.3 513 33 96,3 108
280 8. 12,9 18.7 242 44 6,53 125 19.8 2sL v 48,4 540 85,1 78.1 87,0 109 125
10,0 103 18,1 245 304 415 11,5 194 26,6 334 44,4 54,5 85,0 7m0 84,9 1 124 141

i 8.0 134 1.6 282 344 455 15,0 23,7 ne a4 a3 347 732 848 87,2 109 133 121
| 1.0 08 232 as5.8 2.1 53.2 230 12 420 5.2 £5.5 80,0 an 101 14 | 127 153 172

| 1.0 40 8.5 1w | =) 1 24 53 10 15 | B || oW || 88 | =T

Accepance Qoslity Limik Ughtened insgaction [0 perced mancoriomng and nonconformbes per 100 itams)

i ;
NOTE  Sihormal distributicn used lor aninas Correeaoraing 10 irS0ection K noncaroeming itama, Posscn o4 inspactan lor aumter sl noncanlomninas.
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Table 10-F-2 — Sampling plans for sempla size code letter F

! . ) . - N .
Tgix::p:-‘ (l‘r;:‘::: Accaptance Guatity Limit, normal ingpection (in petcent noncenioming anid noncontormilizs per 100 iems}
i ey s -
\ kg sampie | <065{ 065 | 1.0 >-<::T 1.5 25 40 | &5 10 15 o~ s | TeeT] 40 =L BS | »65 ]
\' plen sz jacRa{AcRelAcRe| AcRe| AcRe | AcRu| AcFol AcPol AcRe| AcRe} AcRe| AcRe] AcRe | AcRe | AcRe | AcRa | AcRe
- Single 0 H o 1 1 212 3{3 &4}5 6}7 8|8 931011} 1213)jt4 15018 18[2122| 1
| |
| Double 13 3 . use { usa | use | O 2] 0 301 312 5)3 6)]4 7] 5 ole 107 195 1441116 9
| ; 26 zode | code [ code ;1 213 A4 616 Tloc e ]2 1315 16018 19173 24126 27
| kcter | lettar | lefter 2 ’
g L : E H © faa|w 2w ale ajocloalos|{oeaf{r 7{ssizal *
10 € 239 3{¢ 3|1 511 63 713 B8]3 874106 12{7 14
Mzhiple 15 6 2|lc 311 «l2 gla g8} 4 91810 7 2] 8 13[11 171319
| 20 0 2|1 3|2 5f4 7|5 2|6 11}9 1211 158]12 17|16 22|20 25
l 25 1 212 44 576 7{@a 101011712 13{16 16{ 18 19|23 24|28 27
| <10 | 10 1] 5 f 25 | 40| 65 | 0 [ 15 o] 2 [T a0 [} es T b8
‘ Acceplance bual‘uy Limit, ttghtened inspection (in percent nonconforming and nonconlormitias par 100 items)
|
= use next preceding sample sizo code Iﬁtsr hor which acceptance and reseclion numbers are availabig
I = usenext subsequent eample sze code letier lor which accaptance and (ejiecton numbers are avbilabie
|} Ac = Acceptance numbar
| Re = Fejaction number

= use single sampling plan above (or atematively use code letiar J)

= goceplance not permitled at this sampie size
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3 m Table 10-G — Tables for sample size code lattar G (individual plans)
Percann ot oty Chart G Operating characteristic curves for single sampling plans
mepacaed o 5o (Curvias far doubig ang mudtiple sampiing are malchad as clasaly as pracseatla)
nockgred O
‘ 100 pe R R o = T - T T T . [ | 100 g = E - H T o
N ™ : I I : i i Py, I i ii ;
| a0 {4y h . < - — , ; 90 ¢ ] .
&0 \ 3 - i ‘ BD E‘{
v § : - K K
70 - T3 T T . 5
0 A | Y X
: 50 X ‘ T - s LY IR A 3
40 A ~ P I X 3
30 A\ b L - saf— 3 3
7 - T 7 ; T 7, o
20 ':;% P <. by . "‘:\_U.-S‘ ; h,j an T "‘lf
T g . ¢ b : r~d 3 . 1
10 1 ; = Pt n e 1 ‘T\‘:“"-..‘ . ‘-:W-:”‘"_ ] 10 r _" ] Pl
a : | i f—] —— e e, =, ST — Dt o ) T T ; " —
E 10 15 20 25 o as 40 20 a0 -] 80

Quality o sucmitled product (p, i percant nonconiorming for AQLx = 16, in nonconformulies par 100 derras far AQLs » ¥)
MOTE  Values on curvas are Accgplanca Quality Lemsa (ACGLS) for nomnal insoeciion.

Tabte 10-G-1 Tabulated values for operating characteristic curves for single sampling plans

Accagtarce Quality Lirul, rotmai irszoclizn (0 parcent ranconiaming ard Aoacantdoernitieg per 197 ters)
Po{ oan | vs [ as { a0 [ 65 | se [ ow [ 15y 25 | a0 [ a5 [ w0 =] 05 [ 28 [Tl a0
p w1 noncantcemitias par 100 iams |

£ fngarcent ranconiorming)

99,8 | 2.4Qt4 0.471 1,40 2,467 S8} 973 0.0avs | a2 1,34 2,57 5.5a .04 ue 145 13.1 23,4 23 3943
45,0 0,160 1,12 2,60 4,38 8.20 13.1 0,380 11 £.58 4,27 a17 124 87 183 | 240 28,8 38,9 46,5
90.0 323 1,67 Q42 5.56 10,2 15.1 0,325 .66 344 543 3,85 146 17.4 218 27.0 2.2 42,7 50.8

75,0 | 0,885 3.0 542 7.54 13.4 18,0 0.893 A00 5.4 7.92 13.2 186 214 26.4 o X 3|2 49,7 50,4
001 214 518 827 11,4 17% | 237 217 524 | 373 11,5 177 § 240 | 271 | 330 | 306 | 458 | %83 | 677
%0 | 424 a19 11.9 154 | 223 | 290 4,33 8.4 12.3 160 | 232 | 33 { 328 | 407 | 476 | 544 675 | 78D
100 | 5% 1.8 15.8 197 | 271 Mo | 720 13, 208 | 290 | ML | 4086 | <481 55 | 629 | 774 | Bad
50 | 834 | 140 | 184 | 225 | 300 | w2 | 9 | s 202 | 229 | a1 | 451 ] 530 | eca | @4 | 834 [ ma5
\ 1.0 13.4 4.0 238 281 K0 3.2 144 m.7 26,3 31,4 410 50.0 544 B30 71,3 735 95,8 a7
0.88 J oo [T ooes b o2s o oan | oes | w0 jTel] 0 [Tl 2 [ToesT] a0 [T

o~ ~_

~
(3]
o
i o3

E Y
@
©
~J

2.5 4,0 6.5
Accaptance Quality Limit, hgntened inssechon {in parsant ranoonionming and noncandkaemillas per 100 Sams)

NOTE  Bincrmal distnbuticn used K¢ anlries caresponcng (0 wuoeahion L novicordoerting tams, Paisson for ingpechion 1oe neroar & nencordammaas
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Table 10-G-2 — Sampling plans for sample size code tetter G

T;g:spo[ (;:::: Acceptance Quality Limit, normal ingpection (in percent nonconforming and nenconiormilies per 100 items}
ling | sample | <040{ 040 | 065 101 15 | 25 | a0 | 65 | 10 [><71 15 [>Tl 25 [><T| a0 | »40
pian slzé | AcRe|AcRe) AcRel AcRe| AcRe | AcRe| AcRe! AcRe| AcRe | AcRe | AcRe| Ac Re{ Ac Re | Ac Re ! AcRe | Ac Rle | Ac Re
Single 32 it 0 1 t 212 3|3 4)5 67 8|8 gi10 1112 13{14 1518 19|21 22 1
Double 20 i * use use use 10 20 3}1 32 513 B[4 7t5 96 10k7 1119 14(11 16 %
40 code | code { code ! 1 213 4ta4a 516 719 10110 11112 13115 16118 19123 24126 27
letter | fetter | leter ¢
E J M-
8 it * # 2!# 2)% 3|# 4]0 4{0 410 50 631 7|1 812 9| 1
16 0 210 3]0 311 5|1 6/{2 7i3 813 9|4 06 12|77 14
Muttiple 24 0 230 371 4)12 6v3 B4 916 10)7 1t2¢8 13}11 1713 19
32 D 21 312 5i4 7|5 8|6 11}9 12111 15/12 17{16 22}20 25
40 1 213 4|4 516 719 10010 11|12 13}15 16|18 19]23 24;26 27
<085| 065 | ><] 10 | 15| 25 | 40 | 65 | 10 | > 15 | < | 25 | >~} a0 |><] »40
Acceptance Quality Limit, tightened inspection {in percent nonconforming and nonconformities per 100 items)
1 = use nex! preceding sample size code tetter for which acceptance and rejection numbers are available
{ = use next subsequent sample size code letter for which acceplance and rejection numbers are available
Ac = Acceptance number
Re = Rejection number
* = use single sampling plan above (ar alternatively use code ietler K
# = acceptance not permitted at this sample size
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Table 10-H - Tables for sample size code letter H {individual plans}

Chart H Operating characteristic curves for single sampling pians

Parcent of lots
axpocted to be {Curves for doubla and multiple sampling are matched as closely as practicabla)
sccapted (P )
100 e oy ] j T T T T 11 1
LR o s —
80 N N by \\ [ —
80 NN S 3 M ~ -
! . N \\ - S <
\ b,
‘ 70 Y . y Y \\‘
Y
! 80 AN < kN
i W 1Y 3 N ~ AY
1 AN AVER AN A Ay \ BN
40 \ h M N N b N
C \\ AY > \\ L
30 A A : P ~3
A Y I, e
o e N 2 R T TR e 70 s -
N N M . . - -~
10 N A ~ P T Iy
\‘\._ ™ ey | ‘.“"-; - e
o el | . i — — - ] T e |
5 10 15 20 25 30 35 40 45 50 55 -] 85
Quality of submitted product (p, in parcent nonconforming for AQLs < 10, in nenconformites per 100 iterns for AQLs > 10}
NQTE Vatues on curvas are Acceptance Quality Limits (AQLs) for nomal inspection,
Table 10-H-1 — Tabulated values for operating characteristic curvas for singie sampling plans
. Acceptancs Quality Limit, normat inspection (in percent nancontorming and nonconformities per 100 items)
P, 025 | 1o | w5 [ia5 | a0 | 65 <] 10 Joas [ 10 ] 15 [ 2s | a0 | es [><] 10 [ 1s [><] 25
p (in percent nonconfarming) p {in nonconformities per 100 items}
99.0 13,0201 | 0,300 | 0.888 1,68 3.69 6.07 7.36 10,1 ]0,02G1 | 0,297 | G872 1.65 3,57 5,81 7.01 9,54 12,2 15.0 20,7 25,1
950 | 0,103 { 0,715 1,66 2,78 536 8,22 3,72 t2,9 | 0,103 | G711 1,64 273 523 7.96 9.39 12,3 15.4 18,5 24,9 29.8
0.0 | 0.210 1.G67 2,22 3,53 6.43 9.54 11,2 145 | 0,211 1,06 2,20 349 B.30 9.1 109 14,0 17.3 206 273 32,5
75,0 | 0574 1,92 3.46 5,10 8,51 12,0 13.8 17,5 | 0.575 1,92 3,45 507 8.44 1.9 13,7 17,2 20.8 245 31,8 374
50,0 1,38 3,33 s 7.29 1.3 152 17.2 21,2 1,39 3,36 535 7.34 11,3 153 17.3 21.3 25,3 293 373 43,3
5.0 2.73 5,29 7,69 10,0 14.5 18.8 210 252 2,77 539 7.84 10,2 14,8 19,4 21,6 26.0 304 4.8 43.5 48,9
00 ) 45 | 756 ) 103 | 129 | 17.8 | 224 | 247 | 291 | 4,61 7,78 106 | 134 185 | 235 | 260 | 308 | 356 | 403 | 435 | 564
5,0 582 | 914 121 14.8 189 | 247 | 27,0 | 316 | 599 | 949 12,6 15,5 210 } 263 | 28,9 | 339 389 | 438 | 534 60,5
1.0 8.80 12,6 15.8 187 | 242 § 292 | 316 { 383 | 9.21 13,3 168 | 201 | 282 | 320 | 348 40.3 456 | 509 | 61.2 | 687
046 | 15 | 25 | 40 | 65 || 10 [><T[oeo | 15 | as | 40 | 65 | >=<] 10 [>T s [><Tf 25 | ><C
Accoptance Guality Limit, tightened inspection (in parcent nonconfoiming and nonconformilies per 100 items)
NQTE Bingmual disinbuticn used for entrias corresponding 1o insoecton for nenconforming ilams. Potssen lor inspeciicn for numbar of noncanlormities.

»
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Table 10-H-2 — Sampling plahs for sample size code letter H

T f . :
s)::-:pcf T ?;?:: Acceptance Quality Limit, normal inspection {in percent nenconiorming and noncenformities per 100 items)
ling | sample | <025 0,25 | 040 ><] 065 | 10 | 15 | 25 | a0 | &5 [>=<] 10 |[><] 15 > 25 | >25
plan size€ | AcRe | AcRe | Ac Re | Ac Re | Ac Re | Ac Re | Ac Re | AcRe | Ac Re | Ac Re | AcRe | Ac Re | Ac Re | Ac Re | Ac Re | Ac Re | Ac Re |
Single 50 y 0 1 1 2|2 3|3 als5 s(7 88 9{10 1112 13{14 15[18 18|21 22} 1
Double | 32 i . use | use | use O 20 3|1 3|2 5(3 6|4 7{5 8i6 10|7 11]¢ 14|11 18] ¢
64 code [ code | code | v 213 4i4 L16 7|8 10]10 11{12 13015 16(18 19[{23 24126 27
letter | lotter |} letter *
, . G K J )
13 L g § 2le 20ls 3w alo 2lo alo sjo el1 7)1 8l2 9| 1@
26 0 2{0 3|0 2!1 5|1 6|2 713 83 9|4 106 12(7 14
Multiple 39 0 2|0 3[1 4]l2 6]3 8|4 9|6 107 12{8 13[11 17|13 19
52 0 2yt 3|2 s5la 715 afs 1119 12|11 1512 17|16 22|20 25
85 1 23 4]4 5|86 7]9 10010 11]12 13]15 16|18 19]23 24|26 27
<0,40| 0,40 | 0651 1,0 | 15 | 25 | 40 [ 65 [><T] 10 {>< 15 | ><| 25 >25
Acceptance Qualily Limit, tightened inspection (in percent nonconforming and nonconformities per 100 items)
= use next preceding sample size code letier for which acceplance and rejection numbers are available
1 = usenext subsequent sample size code letter for which acceptance and rejection numbers are available
ACc = Acceptance number
Re = Rejection numbear
* = use single sampling plan above {or alternatively use code letler L}
# = acceptance nof permitiad at this sample size
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Table 10-J — Tables for sampie siZe code letter J (Individual pians)

Chart J Operating characteristic curves for single sampling plans

Parcent of luls
axpectad 1o be {Curras for double and multiple sampling are matchad as closely as practicable}
accapted (P}
100 LT i I A _ 17 N BN AN RS RN T IT 1]
‘ a0 A h, A ; e IR e : I " : ! Ll ! :
i ‘ \ A F | 1 1 i P '
a0 V) 4 ~ ! i : :
\ : \\ h, Dy N ™ I
A Fg . i R N
| & A \ \‘ I - | N
L. s, P N 4
we y ' h 3 N S ' Y | !
50 i\ N \\ b ]
N = \\ - ;
N, b
0 Y N ™ A, ™~
N M ]
30 Ty
AN N N ST i ~1
20 '-’)d. \(\f‘f \:O\:\’:\\J‘ \‘\::‘ %a \‘5‘ =l’e : ] ’5!
10 S - = u ! i =
- I I " T 1T ] ; -
oﬂ* - ) e S gy it — i N S ML - t 7 =
2 a 6 8 10 12 14 16 18 20 2z 24 26 28 3o 32 a4 a8 a8 A0
Quality of submitted product (g, in parcent nonconiorming for AQLS £ 10, in noncenformitias per 100 items for AQLs > 10}
NQTE Values on curves are Acceptance Quality Limits {AQUs) for normal inspaction.
Table 10-J-1 — Tabulated values for aperating characteristic curves for single sampling pfans
Accgptanca Quality Limit, normat insgection (in percent nenconiciming and nonconformaties per 100 itams) %
Pyl oas Toss] 10 ] 18] a5 [ w0 [><] 65 [><7] 10 | 015 Joes | 1o [ 15 | 2s [ 40 7] 65 Toecl] 0 [ s
p (in percent nonconforming) p (in nanconformities cer 100 items)
89,0 | 00126 0,187 0550 1,04 | 228 | 373 | 451 | 617 | 7.95 . 9.75 | 0,0126 | 0.186 |o.54s] 1,03 | 223 | 363 | 238 | .96 | 7.62 | 5,35 | 129 | 157
95,0 | 0,0641 | D446 1,03 1.73 3,32 { 507 | 600 | 731 9,89 119 § 00643 J 0434 102 1,71 327 | 498 (| 587 | 7. 9.61 11,6 | 156 | 188
90,0 | 0132 | 0667 1,39 | 2,20 | 3,93 | 591 6.90 | 8,95 1.0 13,2 1 9,132 (0665 1,28 | 218 | 394 | 582 1 672 1 878 10.8 t2.9 | 171 20,3
75,0 t 0,359 1,20 | 2,16 | 3,18 | 530 ¢ 7,50 | 8.6% 10,9 132 15,5} 0.260 120 f 216 { 317 | 827 | 745 7 8,55 | 10,8 13,0 1531 199 | 234
500 0863 | 209 | 333 { 457 | 70619551 103133 158 183} 0866 | 210 | 334 | 459 709 | 950 | t08 | 13,3} 158 | 18,3 ) 233 | 27,1
25.0 172 | 333 | 484 | 630 | 914 | 119 1323 L 160 186 | 21.3 1.73 | 337 490 | 639 928 | 121 | 13,5 ] 163 | 19,0 | 21,7 | 272§ 31,2
10,0y 284 [ 478 | 65218161 113 | 133|157 | 186 214 | 242 | 285 (486 | 685 835 116 ] 147|162 | 193 | 222 252 | 30,9 | 352
3.0 3,68 579 | 766 | 941 | 127 158 173 ] 203 | 232 | 250 { 374 | 593 { 7B7 | 969 | 131 | t64 | 180 | 21,2 { 240 | 274 ] 334§ 378
1.0 859 | 801|101 | 120 | 156 ] 189 205|206} 2661 235 576 | 330 {105 126 1641 200 218 [ 2521 285 318 382 42,9
025 | 1.0 | 15 25 { 40 > 65 { >} w0 [>T ozs | 10| 15| 25 | a0 (>} ss [><T] 10 i >=T} 15 [
Accapiance Quality Limit, tightened inspecton (in percent nonconfanming and nonconformitias par 100 items) !
NOTE  Binormiat distrbution used for antnas CCIrOsSEonaing ta insaactien for noncontorming items, Pzisson for inspaction tor numpaer of neaceniormities.
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Table 10-J-2 — Sampling plans for sample size code letter J
Type of Cluimu Acceptance Quality Limit, normal inspection (in percent nonconforming and nonconformities per 100 itemns)
samp- alive .
ling | sample [ <0,15{ 015 { 025 [ ><| 040 | 065 | 1.0 | 15 | 25 | a0 {><] 65 | ><7| 10 <} 15 | 15
ptan size AcRe|AcRe; AcRe{ AcFe | AcRe|AcRe} AcRe | AcRe| AcRe ] AcRe | AcRe| AcRe i AcRe| AcRel Ac Re | AcRe | Ac Re
Single 80 ] 0 1 1 22 3|3 4|5 6{7 8|8 910 11}12 13114 15{18 18;21 221 ¢}
Double 50 ! * use use use {0 2J0 31 3|2 5§13 6&6{4 7|5 g6 1017 11}9 14|11 16 1
100 code | code [ code [ 1 213 414 546 79 10{10 31|12 13|15 16|18 19}{23 24,26 27
letter 1 letter | letter ad
H L K - :
0 | . # 274% 2| 3te 4l0 4|0 4|0 5|0 &|1 7|1 8|2 9| *%
o
40 0 2|0 3)0 3|1 5(1 6|2 7{3 B}I3 5|4 W6 2|7 14
Mutliple 60 C 216 3|1 4}2 6{3 814 o|6 10|77 12/8 13111 17]13 19
BD 0 2|1 342 5|4 7[5 9|6 11|19 12|11 i5(12 17|16 22[{20 25
100 1 2}3 414 516 7|9 10§10 11|12 13[15 16{18 19{23 24|26 27
<0.25| 025 | ><| 040 | 065 | 1,0 { 15 | 25 | 40 65 | ><| 10 <} 15 [><T] >15
Acceptance Quality Limit, fightened inspection (in percent noncontorming and noncenformities per 100 items)
T = use next preceding sampie size code letter for which acceptance and rejection numbers are avaitable
{ = use next subsequent sample size code letter for which acceptance and rejection numbers are available
Ac = Acceptance number
Re = Rejection number
* = use single sampling plan above {or alternatively use code letter M)
‘T‘G§acceplance not permitted at this sample size ————d \ >
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(D e rable 10-K — Tables for sample s:zé odeXetter K lndlwdua( slans))
/ ARIEA /
R S e
’\._E'ggg.g.gg/ / Chart K Operating characteristlc curves far single sampling plans \
/ ! axpectadto Ds\\ \_ (Curves for double and multipte sampling are matched as clusely as practicable} /
\ accepted )/ / <> Pany
~Z r—— <
100 T ™ T T T T T 100 ' T — T II % \\ <
NS \ ' ! \WAN < < DD
a0 b - 90 v B . / Ds
< i NN = <
A ‘
a0 AN < 80 AY <> E
<> 70 AN 70 A \ |
Y h " \ 2 hY A e
"
> X = > YR Y A = g
an M A Z
50 . 3 N N %0 Vil WA ) X, <
N
40 N ] ~ 40 ¢ N \/a
20 N N N ag \ \ N N
\\ (2] = ) A N Q ~gry ’d ‘\-? \1 I NS \\ 7, <
- % A Peat 2 LW o) Ao - z
20 - :0 2] P 1:_:‘*\ 20 \6‘ ( < z
10 b ] - E 10 S
e — i | ' NN ' T
0 — — 1 e ——— fL i = ~ P ] (\-:
1,0 2.0 3.0 4,0 5.0 6.0 7.0 5 10 15 20 25
Quality of submitted product in percent nonconforming ar in nonconformities per 100 items
NOTE Valuas on curves ara Acceptance Quality Limits (AQLs) for normal inspection. <
C
Table 10-K-1 — Tabulated values tor operating characteristic curves for singte sampling pians
.
N~
Acceptance Quality Lwmit, nomal inspectien (in percent noncontorming ana noncentarmitias per 100 doams) -
- - . - § Ve
Py | 010 | 040 | o.ssj 1,0 —[\ﬁ 1.5 [ 25 | ><C] a0 [ ><f a5 [><] 0 | oo [ o0 [ 0 | 0] 15§ 25 | >~ <] a0 [ ><] ss [XI 10 e
N
p (in percent noncaonforrming) p {in nonconformities par 100 items) ~
~
99.0 [0,00804] 0119 0,351 | 0.G664 | 1,45 2,36 286 ] 390 | 5.00 6.15 | 8,55 10.4 10.008Q4] 0.119 | 0.349 | 0,653 143 1,232 2.81 382 | 488 | 598 | 8,28 10,1
95,0 | 0.0410 | 0.285 | G657 [ 1,10 2,11 3.22 3.8t 5.01 6.26 7.54 10,2 12,2 | 0,0410 | 0.284 | Q.654 | 1,09 | 2,09 3,18 3.76 494 §.15 7,40 1 9495 11,9
90,0 | 00843 | C,426 | 0,885 1,40 2.54 | 3.76 4,39 | 563 | 7.0 8.37 11 12,3 | 0.0843 | 0425 | 0,882 | 1,40 2521 372 | 435 562 | 6492 | 8,24 10,9 13,0 .
N~
750 0,230 | 0.769 ] 1.28 2,03 332 | 4,79 § 550 694 | 839 9,85 12,8 15,1 0,239 j G769 1,28 ] 203 ) 233t 476 547 [ 690 ( B34 ] 979 ¢ 127 14.9
50.0 0,553 1,34 213 | 293 452 [ 612 | 692 | 851 10,1 12984 14,9 17.3 0,555 1,34 214 | 2,94 | 454 6.14 6,94 8,53 10,1 1.7 ] 149 17.3 Ii-
25,0 1.10 214 | A1 4,05 5.88 7,66 B.54 10,3 12.0 13.7 171 19,6 1.1 2.15 | 314 403 | 554 7,75 | 8,64 104 t2.2 13,9 174 20,0 I\
\ ‘
10.0 1.83 .08 | 420 5,27 729 1 9,24 10.2 12.1 13.9 18.7 183 { 21,9 1,84 3.1t 426 | 534 7.42 2.42 10.4 123 14,2 i6.1 13.8 225 L
5.0 2,37 a4 495 { 8§09 5,23 10.3 11,3 13.2 15,1 17.0 | 206 233 2,40 3,80 504 | 620 ] 841 10,5 11,5 13,8 15,8 175 1 214 242
-
. ~
1.0 3.62 5.19 6.55 { 7.8¢ 10.2 12.3 134 15.5 17.5 12.4 232 268.0 3.89 531 6,72 8.04 10,5 12.3 13,9 16.1 18.3 204 | 245 275 ~
. - pr3 - - =
015 | oss | 1o} 15| as [ > ao | <] es | <7t 10 [><) o015 [oss| 10| 15 ] 25 a0 | ><| 85 | ><] 0 | =T N\«
- - ~
Accaptanco Quality Lumt, Wgrtenod insoection {:n parcert noncenformung and nonconformitios per 100 items) i \ /I<_> ~
=<
Ve e
. . - 1V
NOTE Bihoma! disinrbulion used for entrias correspending o nspacion for nonconicrming itéms. Poisson for inspection for number of nonconformitios I ‘\f/)
1
o
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4L [N
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Tabie 10-K-2 — Sampling plans for sampie size code ietier K

Type of {:"’tm” Acceptance Quality Limil, nonnal inspechon {in porcent nonconforming ard noncenformities per 100 iterne)

samp- ative

bng | sample | = 0.10] 0.10 | .15 ':;w-:: 025 | 040 [ DSBS T 1.0 15 | 25 ,,‘:~i”'1 an | >} e :3*"5: 9 | >1G
i plan $rg | acRel AcRe| AcRe) AcRe| AcRel AcPo | AcRa| AcRo | AcRe | AcRe| AcRe] AcRe[AcRe | AcRo[AcRe | AcRe ] Ac Re
Single | 125 8 jo o 1 202 ala als 6|7 e]8 810 njz 13|14 15)18 18)21 22} ¢
f Doubie | 80 U . use | wse | wse {0 2|0 2|t alz 53 s|{4 rv{5 9f6 10[7 11|9 1411 16} ¢
\ 160 codn | code [ eode |1 23 414 16 F1W O 10PI1¢ 1viie 13}th 1618 19]73 =4)26 27

4
sty Wadtpr § fetior
" J r\" L - Ll | o
‘ 42 w * # )& Z21¢ d:& 2lD 4|H 1D 510 €1 F(1 B2 8§ i
\ fid g 219 310 3;v 5]1 &)z 7{3 8|3 8]4 108 12|7 14
} Mulliple 26 0 210 311 472 613 B[4 86i6 10)7 1298 13131 17)13 19
! 128 ¢ 21 3i2 s5l4 715 96 11|9 121 1512 1716 22[20 25
\ 160 P23 4|4 {6 T(a 010 11|12 13}15 16|18 19|23 24}26 27
‘ <015f 018 [~ o2s [ osn [ ass [ 10 [ 15 [ 25 [T a0 ST 85 [ 10 [ s 10
‘ Acceptance Chsality Lienit, tightenad inspaclicn {5 percent nonconlorming and noncordormdlies per 100 items)
| T = use noxt preceding semple size code letiar igr which aceepdanco and rejoclicn numbers are avilabie
L = use nuxt subsequent sample size code fefter for which ecceplance and rejection numbers are availlable

! AT w Atceptance number
i’ He = Aejecltion number

»

use sinple sampling plan above (o aitymatively use cade wsltar N)

acceplance not permitted at this sample size
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Table 10-L — Tables for sample size code letter L (Individual plans)

Parcant of low Chart L Operating characteristic curves for single sampling plans
wxpecied 1o ba {Curves for double and muttipts sampling ara malched as ciosaly as practicable)
accepled (P )
" N TR = = ! e 5 N O S AN Y ! o ) [
%0 N ™ . o b | ! i
i I N ™ n, | [ 1 !
, a0 N\ . 1 ~ B}
\ WA X 5, h IR S|
70 ALY - M, I, l -
A X AN N
g0
\ 3 N 8 \Y L
50 N N \ "\ “\
AWMLY - h N ¥
A, ™
4
¢ 3 \ || N o N N, ! <
30 Y L I - s ho
) - mn o Y 7o RS 2 & o8 : 6,5
20 e LD N IS N >R ' =
N, N I ! !
0 NENA N ™~ | T | ! N
N L [ N T = ! I | P I N
o M~ 1T H i — ! ] bl 1| g . t ] P—r—tml |
1.0 20 3.0 4,0 5.0 6.0 70 8.0 9.0 10.0 11,0 12,0 13,0 14,0 15.0 16.0
Quatity of submitted product in perzent noncenforming of in noncenformities par 100 items
MOTE  Values on curves are Acceptancs Quality Limits (AQLSs) lor normal inspection.
Table 10-L-1 — Tabulated values {or operating characteristic curves for single sampling plans
. ¢ Accaptance Quality Limid, normal inspection (in percent nonconforming and noncontormitias por 100 items)
P, [ 00ss [ 025 [ o0 oss [ vo | 15 [0 25 [ w0 [><C] 65 ] ooes [ 025 [ 040 [oss| 10 [ 15 [ ><] 25 [ > a0 [><] 65
l p (in percént nonconforming) s (in nonconfarmities per 100 items}

: ‘ 99,0 {0.00503| ¢.074 [ 0.219 | 0.414 [ 0,500 § 1.47 1.77 | 242 | 310 | 380 [ 5.28 | 843 |0.00503) 0074 0218 0412 0,893 ] 145 1.796 { 232 | 3.05 | 374 ] 547 | 6.29
950 ] 00256 | 0,175 | 0.410 | 0,686 | 1,31 | 201 | 237 | a1 | 389 | 468 | 631 | 7.57 | 00256 [ 0,178 | 0.409 | 0683 | 131 | 190 | 235 | 208 | 384 | 462 | 622 | 7.45
900 | 0,0527 | 0266 0,552 0,875 158 | 234 | 273 ) 354 ) 436 | 520 | 6.9t | 822 J 00527 | 0.265) 0551 0872 158 | 233 ] 272} 351 ) 432 ] 515 ) 684 | 812
750 | 0144 | 0481708647 127 | 211 | 299 } 3.43 | 433 | 523 615 | 800 | 940 | 0144 | 0481|0864 | 127 | 211 | 298 | 342 | 430 ] 521 | 812 | 795 | 9.34
500 | 0346 | 0.828) 1,33 ] 1,83 | 283 | 383 | 433 ) 533 ) 632 732 [ 932 | 108 ] 02347 | o839} 134 | 184 | 284 | 383 433 | 533 633 | 733 | 933 | tod
250 | 0691 | 134 | 195 | 254 | 369 | 461 | 535 | 646 | 755 | 863 | 108 | 124 F 0693 | 135 | 196 | 255 | 371 | 484 | S40 1 651 | 761 | 870 | 109 | 125
ig.o 114 1.93 2.64 in 459 | 982 | 642 | 7.60 876 | 9, 12,2 13,8 115 194 § 266 | 334 | 464 | 589 | 650 7.70 | 8.89 10,1 12,4 14,1
5.0 1,49 235 | In 383 | 518 BAT | 7101 833 | 954 0.7 131 148 180 237 | 315 gt 526 | 657 1,22 8.48 | 9.72 14.9 13.3 15.1
1.0 2,28 3,27 414 493 | 642 | 782 | BRO | 982 11.1 12,4 148 16,6 2,30 3321 420 502 | 355} 300 | B.70 10,3 114 t2.7 15.3 17.2.

- " - T - " e e - ™
010 [ 00 ] 0ss | o | vs [P><T] a5 DT w0 oo 85 [><C] o010 | 040 | 085 | 10 | 15 <) 25 owalf a0 [>T} 85 [ 2><C
Acceptanca Quaity Limit, ightaned inspection (in parcent nancoatomming and noncealomuties par 300 items)
M7 E Binermat distnbulrion Lsad ‘ar vetrres LA pseranaing 1o erpachon for nancaenfermmng toms, Franson Mo inspacton for »rurmpar af nencatormies

50

Ealad o bodii]

f—v\r.:gg ey



Le.pdf

]

Table 10-L-2 — Sampiing plans for sample size code letter L

?:r::r C;::: Accaplance Qualky Limil, nemmal ingpection {in percent nonconforming and noacondiorenilies per 100 items)
fing | sampie {< 0,055} 0.085 | 010 | =<7 ) 035 | 025 | 040 | 065 | 10 | w5 [T><T| 25 "= 40 [ ><T| 65 |65
plan Sizt | acAe {AcRal AcRe|AcRe ] AcPe| AcRefAzRafAcFe} Ac el AcRe | AcRe | AcRe | AcRe | AcRe | AcRe | Ac Re | Ac Ae
Singla | 200 L o1 1 2|2 3|3 4}5 67 B}8 910 1112 13[4 15|18 16|21 22 ¢
Doubste | 125 & ' use | wuso | wee } O 21D 371 3|2 5|3 614 TI5 9|6 W7 11|98 4|1 16| %
250 code [ code | code |9 2|3 4[4 LK 719 10110 11112 1315 18{18 19|23 24|26 27
tehes | letler | latter +
. . K s M X
50 | L TOM b zle 2w sl 4o slo alo sle sfr 7is sjz 8] 0
1640 b 2(0 2|0 31 501 &2 7|3 9|3 g9l4 whs 1217 14
Muttiple | 120 o 2|0 31 412 6{3 8|2 9|6 to]l7 r2{8 13[1t 17{13 19
200 0 211 32 6|4 7|5 ol6 11|9 12{11 1512 17|16 22|20 25
23 1 203 474 5({6& 79 10|10 11{12 13115 16|18 19|23 24|26 27
<010 ) 010 [ =>~T) 015 {025 | 040 | 0es | 1o | 15 [Tx<] 25 || a0 | o< | 85 || »68
Acceptance Quality Limlt, tighlesed inspaction (in porcent nancanforming and nonconicmities per 100 llems)
= use naxt preceding sample size cods letler for which acceptance and rejechon Aumbers are available
I = use next subsequent sample size code letter for which acceptance ang rajachon members Bre availabie
Az« Acosptance number
Fe = Reaction numbar
* = use single sampling plan above {or afamatively use code later P
¥ = acceptance not permitted at this samply sira
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Chart M Operating characteristic curves for single sampling plans
(Curvas lor doubte and multiple sampling ara matched as closely as practicable)

YT T 1 GMIED U 3BT DILE Loue 1SS i L HIIVIUJ Ay pHalls)

eapected to be
accegted (P )
MATN . i o T | T
% N N [ N \ I '.\
| soll I IS IS T X N N
(HAWAVAN S N ~ <
INEERVR A} Y AN < ~
N N, N D
WAV \ Y =~
\‘ N N \\ A ‘\\ \\\
i \ 1 By,
! 50 \ b : \ N ~
0 3 \ < X N
LW I AN N N, N ~
0 NN \ N AN -
A N \ A, e P,
A ZIEAN PR A SR Rl %0 LS RS S Y
20 qro 'A< < 5’:&\9 % <L | N . i !
10 ~N N R ~ o~ i I T 1
o [ B = o [ e s Y ‘ T s R
1.0 20 3.0 4,0 5.0 6.0 7.0 8.0 9.0 10,0
Quality of submitted product in percent nenconferming or in noncontormities per 100 items
- NQOTE  Values on curves ara Accaptance Quality Limits (AQLs) for nermal inspection.
) Table 10-M-1 — Tabulated values for operating characteristic curves tor single sampllng plans
B Accgptance Quality Limit, normal inspection {in parcont noncanterming and nonconioernities par 100 items)
P, {000 | ors §oas | 040 oss | 1o [>T 15 [><T] 25 [><C] a0 [ ocsa [ 035 [oas [ s oss [ 1o <] 15 [>=] 25 [>C] a0
p {in percent nonconforming) p {in nonconformities per 100 items)
990 |0.00319] 00477 0,133 0262 0.570 [ 0.928] 1.12 [ 1,53 | 1,95 | 240 | 333 | 4,05 |0.00319] 0.047] 0,138 | 0.261 | 0,567 | 0,923 ) 141 | 151 | 1,94 | 237 | 328 | 3.99
950 | 0,0163 | 0113 | 0,280 [ 0,435 | 0.833 1 1,27 1,50 1,97 | 246 | 298 | 399 } 478 | 0.0183 | 0,113 0,260 | 0,424 0,830 1,26 | 1,49 1,96 | 244 1 294 | 3,95 4,73
90,0 | 00334 | 0,169 ] 0,350 | 0,555 | t.00 t,48 173 224 1 278 | 329 | 437 | 520 | 00334 | 01691 0,250 0554 | 1,00 | 148 | 1,72 223 | 274 | 327 | 434 518
75,0 | 0,0913 | 0,305 | 0,549 | 0,865 | 1,34 1,89 2.17 274 | 332 | 3,9 507 1 985 | 00913 | 0,305 ] 0,548 ] 0,805 | 1,34 1.88 | 217 274 | 321 389 | 5,05 5,93
50,0 0,220 | G532 | 0,848| 1.18 1,80 243 [ 275 | 339 | 402 | 465 592 | 687 0220 | 0533|0849 | 1,17 | 1,80 | 243 | 2,75 339 | 402 | 466 | 593 1 888
250§ 0439 | 0853 | 1,24 } 1,62} 235 | 3.06 | 341 | 411 | 481 | 549 | 686 | 787 ] 0440 [08SS) 1,24 | 182 { 236 | 307 | 3,43 | 413 | 483 | 552 [ 690 | 732
100 | G728 | 1,23 | 1,68 | 211 1 292 | 3,71 | 409 | 485 | 559 | 6§33 | 7.77 | 4.84 { 0731 1,23 | 169 ] 212 | 294 | 3,74 | 413 | 489 | 564 | 6§39 | 7.86 { 2,95
) 50 0047 [ 1,50 | 1,99 | 2,44 1 331 | 413 | 454 | 533§ 6,10 | 686 | 836 | 946 § 0,951 1,51 | 200 [ 246 [ 334 | 417 | 458 | 538 | 617 [ 6,95 | 847 | 960
l 1.3 1.45 2.09 264 | 345 ] 411 5.0} 544 | 629 712 7.93 t 951 10.7 1.46 2.1 2.67 319 -4,16 508 | 552 | 640 724 | 808 | 3.7 10.3
0065 | 025 | 040§ 065§ 1.0 {>=<T] 15 <] 25 {=<T| 20 0085 { 025 | 0,40 | 0.65 | 1.0 15 | 2.5 < an =<
Acceptancs Quality Limit, ughienad nspechicn {in parcant aoncontarming and noncontormidies per 100 items)
NCTE Bigcmial distribution used for entries correspanding to inspection lgr nanconformung itams, Poisson for inspecton for numpar of noncontormities,
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Table 10-11-2 — Sampling plans for sample size code letter M

Type of C!utmu Acceptance Quality Limit, rormal inspection (in percent nohcenforming and nonconformities per 106 items}
samp- ative ~
- — o
ling | sample | <0,040| 0,040 { 0,085 | ><| 0,40 | 0,15 | 0,25 | 040 | 065 | 1,0 ><| 1,5 | ><{ 25 | ><| 40 | <40
plan SiZ¢ | AcRe | AcRe | AcRe | AcRe | AcRe | AcRe | AcRe | AcRe | AcRe | AcRe ! AcRe | Ac Re | Ac Re | Ac e | AcRe | AcRe | Ac Re
Single 315 i a 1 1212 313 415 €17 818 9110 1112 13}14 15118 19|21 22 i
Double 200 il " use .| use use 10 210 3-' 1 312 5|3 6{4 7:5 916 107 1119 1411 16 o
400 code | code ["code (1 213 414 516 7i9 10010 1112 13|15 15|18 19|23 24,28 27
letter | letler | letter N
. L P N
83 U # 214 218 314 4|C 440 4J0 510 8}1 7Lt 82 @i 1
180 0 210 3]0 3(1t 5|1 6|2 713 8|3 g4 10|16 12|17 14
Muttiple 240 ¢ 210 371 412 63 814 9ls 107 1218 13[11 17{13 19
320 0 211 312 514 7|5 9|6 1119 12[11 18}12 17|16 22|20 25
400 T 213 414 St6 72 10[10 11}12 13}15 16|18 19123 24|26 27
<0.065 0,065 [ >} 010 | 015 | 0,25 | 040 | 0,85 | 10 | > | 15 | > | 26 | >< | 40 | >< | >40
Acceptance Quality Limit, tightened ingpection {in percent noncontorming and nonconformities per 100 itens)
T = use next preceding sample size code latter for which aéceptance and rejection numbers are available
I = use next subsequent sampie size code letier for which acceptance and rejection numbers are available
Ac = Acceptance numbar
Re = Rejaction number
* = use single sampling plan above {or alternatively use code letter ()
# =

acceplance not parmitted at this sample size
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Table 10-N — Tabies for sample size code letter N (Individuai plans)

Chart N Operating characteristic curves {or single sampilng plans
{Curves tor doutile and muiticts sarmpling are matchad as closely as practicable;

R
WA

N
AN

\
j‘_\\

\ L1\
i ] ‘
ek
i\'qL&_, 2
T kN !
[ T
T T .
5.0 6.

0.5

1.5

2.0

3.0

35

Quality of submuttad product in percont noncsnlorming ar in noncantormitios per 100 items

TR Values on curves are Acceptance Quanly Limite (AGLS) tor normal insongion.

&

Table 10-N-i - iabularted values for operating charactaristic curvas for singie sampling plans

Acceplanca Ouality LMt norma mspegton (in purcont noruniicimeng and noncaniormings ser 1060 iterms)

Pyl oo | 28 | 0os [ oso [ ass | om0 [ 2s [owns [oae [ 205 [ 028 [ aao [ ass [2=0] 10 | 25 |

f . g (in parcant norconicomng) o tin nanconltarmities oec, 100 items) R

43.0 ju_w,‘n:m{ | 9.087 0,353 | 0,584 } 0,705 . 2.0% « 254 §0.00201 2,067 { 0165 0,381 | 0.701 N

550 | 00103 ; ,i 1,164 0.524 | 0,799 | 0.5a2 250 | 3.00 | 00103 aes | 0273 0.796 | 0,939 ik 2
90,2 { 0.0211 | | 0.221 0.6321 0933 | 1.9 275 | 3.25 | 0.0211 0,220 | 0.349 | 0,630 | 0.931 | 109
5.3 3 00675 | 0.346 adas] 119 { .37 119 ] 375 | 00575 0.315 ] 0.507 119 | 137
00 | 0139 | ! 0.534 143 1831 v 173 1 433 | e3m 9,535 | 0,734 1853 | 173
REXOE B Koo o j! G783 148 | 133 i 2,15 423 f ag9r | 2277 97841 102 124 | 215
26 | .45y ' 106 .85 | 2.1 l 2,59 402 | 560 | 046 |07l 126 R 235 | 240
5o | 9597 | 173 agy | 261 [ 237 | 529 | 590 | 6599 fonaal c2e : .85 253 | 2.89
ooy | .67 250 | 347 | 3.5 504 | a73 | 29 pea oo 300} 3.8
9os 065 (el 1 o1a o 25 | o f 00s | 305 1 025 [ 040 [ 0Gs | 01 10

Actestance Cuaity bamit Lgetened iNSEeECHAN LN Poveen! funcSisimng and nancsntormibidy gef 166 fems)

.
MOTE Bingrmet rsmibeton ysed lar anthes

oriasoonTing

2

3 ncoechon or :‘.cnccn!ormmg HOIMS, P TiESsIn

54

scanspacton e number of conconiormitiea,
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Table 10-N-2 — Sampling plans for sample size code letter N

Type of | Cumu- . .
siiprnp- l:tiv: Acceptance Quality Limit, normal inspection (in percent nonconlorming and nonconformities per 100 tems)
ling | sample | < 0,025| 0,025 | 0,040 | > 0,065 | 010 | 615 | 025 | 040 | 085 | <] 10 {2l 15 <] 25 | >25
plan size | AcHe | AcRe|AcRe| AcRe | AcRe| AcRe| AcRe| AcRe| AcRe | AcRe]| AcRe | AcRe | AcRe | AcRe | AcRe | AcHe | AcRe
Single | 500 ] o 1 202 3!3 415 6{7 8la 910 i1{12 13{14 15018 19|21 220 1
Doubie 35 i . use | use UG 210 341 312 53 814 715 916 0|7 11]8 14111 16 ]
630 code coda code | 1 213 474 516 719 wl1o 112 13115 16118 19]23 24(25 27
letter | oietter 1 lelter, j ‘ L S
i s
| ¥ Q o ! '
123 Hi * o274 21 3Y4 510 400 400 530 641 71t o 8B8l2 09 W
250 O 240 310 3|tV S5t (2 74{3 813 9i4 1046 12;7 14
Muitiple 375 G 270 2|1 4{2 63 8|4 96 107 12|88 13|11 17113 18
500 O 2|1 3|2 514 75 9|6 119 12|11 15712 17|16 22|20 25
625 1 213 414 5(6 719 10]10 11|12 13}15 16{18 19123 24|26 27
<0.040} 0,040 | =>10,065| 0,10 | 0.15 | 025 | 040 | 085 | >=T| 10 [T><T| 15 [ ><T| 25 | >25
Acceptance Quality Limit, tightened inspection (in percent nonconforming and nonconformities per 100 items)
T = use next preceding sample size code letter for which acceptance and rejection numbers are available
4 = Uuse next subsequent sample size code letter for which acceptance and rejection numbers arg available
Ac = Acceptance number
Re = Rejection numbar
* = use single sampling plan above (or glternativety use code letier R)
#

= acceptance not permitted at this sample size 5‘5‘
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1abie 1U-¢¥ — | ables tor sampie size code letter P (Individual plans)

Chart P Operating characteristic curvas for single sampling pians

Parcant of tata
wpecisd 10 be {Curvas for double and muttiple sampling are matched as clasely as practicable)
accepted (P}
L T e et IR e n F—al . T ] ]| T T REREE T T
A 9 o ! e e R P e W 1 ] l
\ N ™ 1 K !
l A . o~ i
\ 1 A N\ N M. ~.
\ \ ‘I; N \\
\ AN N N
A N, N J o
\ 3 VN L N ~N N
Y ALY N N N, .
\ hY N N, ™~
N AN h, N
A y y ! < -
HA B L S |
kN ’ BN 7 B 7
20, LA Qe BDEZH D7 N L% 24 0 LS
O SE N\? PSS \S h ] e
N ™ {_ ~ [ iy g 1] i ]
(. L L T~ ] ] = i T L | 1T
m —— — o e I Pttt i ¢ ) ] 1=l } 1 ] -
0.5 1.4 1,5 2.0 2.5 3.0 3,5

Quality of submitted praduct in percont nonconforming or irs noncontormities per 100 toms
NOTE Values on curves ars Acceotances Quality Limits (AQLs) for normal inspaction.

Table 10-P-1 — Tabutated values for "o;;erating characteristic curves for single sampling plans

4,0

Acceptance Qually Lirmil, normai inspection (in oergant nonconiaoming and nonconformities par 106 items)

0015 | 0,085 | 010 | 015 | 025 [ 0.40 [>T 0s [><] 1o [><] 15

Py | 0015 , 0,085 | 0.10 | 0,15 , ofos i 0.40 |>-\”| 0.65 L,\/} 1.01“;%::[ 1.5
7 (inpercent nonconforming) p {in nonconformities per 100 items)

99.6 [ 0.00126 0‘0186|G._0546 0,103 i 0,224 [ 0,364 | 0,440 | 0.598 | 0,765 ! 0,238 1,30 1,58 §0,00126( 0,0186|0,0545{ 0,103 | 0,223 | 0,263 | 0,438 { G,596 | 0,762} 0,935 1,29 | 1.57
950 [0,00641100444] 0102101711 0,327 | 0,499 | 0,588 [ 07731 09641 118 | 1,56 1,57 | 0,G0641{0.0444( 0102 | 0171 [ 0327 f 0498 | 0,587 | 0.77¢ | 0961} 1,16 | 1,56 | 1,86
90,0 | 00132 10,0685 0,138 ( 0,218 0,3%4 | 0.583{ 0,680 | 0.6799 1,08 | 125 | 1,71 204 } 00132 |0.0665] 0,138 [ 0,218} 0,394} 0,582 ] 0,679 | 0878 | 1,08 | 1,29 | 1,71 | 203
750 | 00360 | 0120 | 0.216 ) 0.317 | 0528 | 0.745] 0055 1.08 | 1,30 [ 1,53 | 1,99 | 234 | 0.0360 | 0,120 | 0,216 | 0,317 | 0,527 | 0,745 | 6.855 | 1,08 1,30 { 153 ) 1,99 1 234
50,0 ] 00866 ) 0210|0334 { 459 0,708 ( 09581 1,08 1.32 1.53 | 1,83 | 233 [ 271 | 00866 | 0,210 | 0.334 | 0,459 | 0,709 | 0.953 } 1,03 1,33 1.8 {183 ] 233 ) a7
25,0 0173 | 0336 | 0,489 | 0638 | 09261 1.1 .35 162 11801 217 | 2 .t 0,173 | 0337 ] 0,430 | 0.629] 0,928 12t £,35 §.63 180 | 217 | 272 | 312
100 | 0287 | 0485 ) 0664|0833 116 | 147 | 162 | 192 [ 220 | 251 | 308 | 35+ | 0.288 | 0486 | 0665] 0.835] 116 ] 1,47 | 162 | 1,53 | 222 ] 252 | 3.09 | 352
5.0 9,374 [ 0592 07851 09661 1.31 164 | 180 | 211 2azior2] a32 | 376 0374 [ 0593078713962} 1,31 8 168 | 180 [ 212 | 243 ] 274 | 334 [ 378
10 | 0574 | 0827 | 105 | 125 F 163 | 199 | 216 | 250 | 283 | 316 | 279 | <26 | 0576 |os30| 105 | 125 | 1.6s | 200 | 218 | 252 | 285 ! 348 | 382 | 429

0.025 | 0.10 | 0.15 | 225 { 0.00 | 21 a5 | < | 10 [Dx<] 15 [><{ o025 | 010 | 005 | 02 | om0 [T | ous 77| 10 e d RN

Acceptanca Quality Limit, hightened insgection (in percent noncenforming and nonconformities par 100 items)
NOTE  Bincmual distribution usag for enines corresponding to inspaction 13r agncentorming tams. Paigson for inspection lar numbar of nencontormities.
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Table 16-P-2 — Sampling plans for sample size code letter P

1;5;;;?:{’ ?:&C:- Acceptance Quality Limit, normal inspection {in percent nenconforming and nonconformities per 100 ilems)
- ~
fing | sample | 0,010 | 0,015 | 0,025 | =< 0.040 | 0,065 | 0,10 | 0.15 | 0,25 | 040 | ><| 065 | ><| 10 | ><{ 15 |>15
plan size AcRe [AcRe|AcRe [ AcRe| AcBe | AcRel AcRel AcRe| AcRe| AcRe|l AcRe| AcRe | AcRe| AcRe| AcRe| AcRe | AcRe
Single goo | | 0 1 1 292 3|3 4|5 6|7 8|8 910 11{12 13|14 15{18 19j21 22| 1
Double 560 § * use use use ([0 20 3}1 312 5|3 6i{4 7i{5 96 10.7 13]8 14|31 .18 i
1000 code | code | code F 1 2|3 4|4 56 712 10|10 11112 13}15 16]18 15|23 24|26 27
ietler | letter | letter )
200 | 0 "NHQ#2#2#3#404040506171829ﬂ
400 g 240 3.0 31 Bl1 612 7|3 8]3 9|4 1016 1217 14
Multiple | 600 C 2{0 3|1 42 6|3 8{4 96 10|7 12{8 13|11 17[13 19
800 0 231 312 5|4 75 96 119 12|11 15{12 17[6 22{20 25
1000 1T 2(3 414 516 719 1010 11{12 13|15 16|18 19|23 24|26 27
<0025 0,025 | >><] 0,040 { 0,065 | 0,10 | 0,15 | 025 | 040 | ><T| 065 | ><| 10 [ ><| 15 [><]]| >15
Acceptancé Quality Limit, tightened inspection (in percent nonconforming and nonconformities per 100 items)
T = use next preceding sample size code letier for which acceptance and rejection numbers are available
U = use next subsequent sample size code letter for which acceptance and rejection numbers are available
Ac = Acceplance number
Re = Rejection number
* = use single sampling plan above
# = acceptance not permitted a1 this sampla size

i
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o Percant of 1ots

yaws  Futw == 1 dIES 1UI Sdilipie 51ze code iener W (Iinaividual plans)

Chart Q Operating characteristic curves for single sampling plans
(Curvas lor doubla and multipla sampling are matched us closely as practicable)

axpectad o be
‘ accupted (P )
100 , . —r - ; T X
N i W e S 1 Bt S i : e
NS, { ol : SR L : e L
0 e * A — A
11 N, N . o I . ; :
Y LEANEAN AN N Y O . N 1
INAVAYIR AN ! i~ RN i i :
TRV N R RN T I | E T
Ty \VERSIRNAN BN NN B :
80 A —\ 1\ [ W N N S N ? 1
\ N PN K AN ;
] h, ' N ™ ;
50 t
i i~ S ™ |
S AN N AN N N AN
Y \ N ] N . I N T
20 |—. \\ N N : ;i AN [ \\ J
Y .. ! RN VPR N }.,.[ i
! \Qo-ﬁ 00 30—1 ,0 \0./'5.' | \0.,.".!5 h IO 1, | : M i
0 o T o TR % Y 9 AN SN b i i
. NS PN T DR .-J_,:‘;.X.;Q_ ; ' U - S S B
10 R e A : e SR H“‘*—\ ! :
0 ] I R : : i el I e o A DR i e
a.2 0.4 0.6 0.8 1.0 1.2 14 2.4 2,5
Quality of submitled product in parcent foncoenforming of In nonconformitins per 100 items
NQTE  Values =n curves are Acceptance Quslity Liimids {(AGL3) for normal inspecton,
Table 10-Q-1 -— Tabulated values for operating characteristic curves for single sampling plans
, AgEprance Quakyy LI Aornan rseect.on (n persent not leremaag endd soncantoimaes per 10Gilems) !
! H B : N N -y " - - [ . . N LT T - N . '
P00t §owdn | aces oo | bos oss | 2 o [“;«’ Poss | 7] 5o | wow [ osasfoossi oo | ars [oes [ e 00 [ | nes i/J 16
i o N parcent nanconforming) # Ain nonconfarrmities par 100 iterns)
N N N T T
992 | 0,0008 | Q0115 q.oa-&m{c,osr); 0,143 | 0.233 | 0,281 { 0,263 | 0.449 | 0,600 ]_o‘aao 1.01 | 05008 ’{UO!I!JIO.UCMQ v.0558 | O,MS—rD,Ej? 0,281} 0,307 | 0.483 | 0,588 | 0828 [ 1.01
‘ I i
95,0 00041 | 0.0284 0,06541 Q009 | 269 03191 0376 aud | 0816 [ 07481 71598 | 114 ] 0.00M0 QGRS [ 0654 | 0109 { 0200 0,312 ] 0376 0404 0nlS ] Q7401 09957 115
|
| 90,0 ) 0,00843 | 0.0426 0.0882! G140 | 0,252 0.3731 0,425} 0.562| 0.6934 0,825 110 1.20 | 0,00843 | 0.0225({ 208821 0,140 | 0.252] 0.377 [ 0435 | 0,562 0,-‘59?! 08241 1,09 1 1,30
73.0 | 00230 [0.0769| 0.138 | 0203 [ 0,338 0.477 ) 0547 | 0ER0 | 083310980 127 | t80 | Q0230 {00769 0,138 | 0,201 | 0338 | 0476 | 0.547 [ 0,630 0.834 | Q970 1.27 | 1,49
500 | 20554 [ 0134 | 0214} 0.294 | 0,453 | 0613 0.693 | 0283 1,0] .17 TG | 1,73 006555 1 0134 ) 0214 | 0038 [ 0454 05141 0,694 | 0853 1.0 117 £.49 | 1,73
i ‘
250 o111 0.215 ] 0.313 | 0.408 | 8.593) Q.77 C.863 1 1.4 1.22 1,39 1.74 ] 199 [EARE] Q215 | 0314 | 0,403 | 0,894 07751 08647 104 1.22 1,39 1,74 | 200
1 *
100 | 0184 | 0311 | 0425 0,534 | 0,741 0.940) 1,06 123} 142 | 1.6y | 198 f 225 o84 Po3nn | 0428 ) 0534 | 0742|042 104 ] 1230 ra2 L 160 | 198 | 225
5.0 2.239 0.379 } 0.503 | 3.619 | 9,838 1.05 1.15 135 | 1,55 1,73 2,13 | 24 3.240 0.380 | 0.504 | 0,620 [ 0441 105 1,13 1,36 144G 175 | 214y 242
10 7 2368 ] 0530 | 3671 | om0t doros | vza | rae | sot ] 182 2 0968 10531 os72 16804 105 | 128 139 L33 oo | 285 2
0015 | 3.065 | 0,10 | 205 | 925 1< | 00 { <] 965 { e | nais | oges | 010 | ooas | eas {7 s [ LI R BN B
Acceptance Qualty Limt, tightaned nscocuen (in sercent noncontormirg ard conconfermding ogr 100 .10ms) :
NOTE  Bincgual distnbution used !ar 2nines carresoonding to inspecticn for nonconforming itarms. Prisssn 'er nzoechon for numbor of nerconlormitios
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Table 10-Q-2 — Sampling pians for sample size code letter Q

osle

: gif;f. ?;::z Acceptance Quality Limit, normal inspection (in percent nonconforming and noncenformities par 100 fiems)
% lng | sample | ><_| 0,010 | 0,015 | >=<"| 0,025 | 0,040 | 0.085 | 010 | 0,15 | 0.25 | >~ 040 |_>=] ves | >~ 10 | >10
plan 5iz6 | AcRe { AcRe | AcRe | AcRe { AcRe | AcRe | AcRe | AcRe | AcRe | AcRe | AcRe | AcRe | AcRe | AcRe | AcRs | AcRe | AcRe
Single 1250 o 1 t 272 343 4|5 617 818 910 11{12 13114 15118 18127 22 fr
Double 800 use " use use wse |0 210 3|1 3|2 5i3 6(4 715 ole 1617 11]9 =4i11 16 i
1 600 code code | code code | 1 213 414 5168 7{8 10710 1112 1335 106,18 19[23 24126 27
letter letter | iletter 1 letter
315 R . P S R #ozl# 2l # 24§ 4|0 4|0 430 5,0 S Tl 812 8 il
630 g 20 310 211 st 6f2 713 8{3 8]4 106 12]7 14
Multiple | 945 0 2!/0 31 4|2 643 8|4 9]6 10]7 1218 1311 1713 19
1260 0 21 3({2 5|4 7|5 8|6 11|98 211 15(12 17[16 22120 25
1 575 1 213 4{4 sle 79 10110 11]12 13|15 16|18 1923 24|26 27
0,010 | 0,015 | >><T] 0025 | 0,040 | 0,085 | 610 | 0,15 | 05 | ><| 040 | ><| 065 | ><]| 10 | >><] >10
i Acceptancé Quality Limit, tigh!eneq inspection (in percent noncenforming and nonconformities per 100 items)

T = use nexi preceding sample size code letier for which acceptance and rejection numbers are avaiiable
At = Acceptance number
Re = Rejection number ‘

use single sampling plan above

]

acceptance not permitted at this sampla size

O
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m Parcant of Iots

Tahle 10-R — Tables for sample size code letter R (Individual plans}

Chart R Operating characteristic curves for single sampling plans
(Curvas for double and rultiple sampling are matched as closaly as oracticabia)

sxpectad 0 D
acospted (P )
i 100 —— = T T
I i bod I T I T3 Trrra. R !
' 20 AN RN P D SR B S T T A S A
_ \\ } A 3 { JN I “\\ : Lr RN T v ]
i AN SR, Al : b o]
! 20 \\ \ I | 1 R io] o -1
| I o A YRA AT 0N B W N |5
k . N N \‘;(% =+~
1N S
60 ' . ‘\ 'r\|L
i 1
"
50 LY I WA ) Ty
20 i 1y \IEEN 1 L T
; P 1 WA RN RN 1
! T 1N I B Ny A ]
S NS S 7
[ RN fo i i
ﬁ 20 Cd R e E\qrap h G{L Il |
i ; T R T [ ok}t
107 S L T D
0 [ RN R N ) [
0.1 0.2 0.3 .4 0.5 ‘0.6 0.7 P4 1.5
i Quaiity of submitted product n percertt nonconforming or i nonconformities per 100 iterns
NOTE Values on curves are Accoplanca Quality Limits (AQLs) for normal inspection.
Tabie 10-R-1 — Tabulated vaiues for operating characteristic. curyves for single sampling plans
i Accoplanco Du;\uly Lumit, nernal nsoechon (N sercang ne:r vy end adncorformities Der 100 tems) J

P, | otzs | 0an | ouss | 0.0 | a8 | il ] 025 | ] 0.0 I::;-‘:','_/] 0.5 | were [ owss ] aoss | ono | ans | o [ o= osa | o=l o
I 'r N parcent nonceniarming) p lin noncorformities per 100 items)

33,0 | 000243 ‘0.02'!850.0412!L().0593' 01451 0376 | 0239 | 0305 | 0573 § r).sfa'jj 0,630 | 000743 ro,rma 00412!0.0593 0,145 | 0175 l 0.239 | 0,205 | 0374 | 0517 | 2.629

950 | 0.0178 | 0.0409|9.0683] 0.131 | €129 | 0.235 | 0300 | 0,385 | 0463 | 0.623 | 0.746 | G.01/8 |0.0409{0.0633| 0.131 | 0,199 | 0.235 | 0,308 | 0,384 | 0.462 | 0,622 | 0.745

90.0 | 0.0266 | 0.0551|0.¢873| 0.158 | 0233 | 0.272 § 0.351 ] 0.433 | 0,515 | 0.684 | 0813 | 0.0256 {00551 (0.0872} 0,158 [ 9.233 | ¢,272 | 0,351 | 0432 | 0.515 | 0.684 | 0,812

15.0 | 0.0481 0‘086-5? 0127 | 0,211 0,298 | 0342 5 0431 | 0521 | 0,612 | D.736 | 0.935{ 00431 ,0.0364 0427 f 0211 | 0298 | 0242 ] 0431 ] 05211 0812 | 0,795 ] 0.5334

j 0.0 | 0.0839 | 0.134 ] 0,184 | 0283 | 0,383 | 0433 | 0,533 | 0633 { 0.733 ) 0933 ] 104 | 00819 ] 2,134 1 0,184 | 0,284 | 0283 | 0,433 ] 0,533 | 0.633 | 0.733 [ 0,933 [ 108

E 250 | 0135 | 0,195 ‘ 0255 | 0371 L oBs  usao ] 0650 o750 L 0862 | 1o | tes 1 0a3s I 3334 ] 02551 0371 { 0484 ] 0540 1 0,651 | 0761 1 20870 | 1.09 | 1.25
! 00 ] 0194 | 0,266 [ 0.334 1 04835 0,588 | 0649 0769 [ nB8a | 100 | 124 | 131 ] 094 fcz‘:‘e‘;I 0274 § 0464 § 0,589 | 0550 | 9,770 | 0687 ¢ 101 | v ot I
£ ! 0237 G.3ia | 22387 | 082¢ | DE5G 1 0T 0347 | 9373 | o9 1,73 1.51 o217 ! 3318 if Pl 722 048 | 0972 1.u9 133 15t !

) : to | aza I 0.420 | 0.501 [ 054 ; 9.798 | 0,868 | 1.00 r‘ tre forzz ) ovsz | v ] ogase ’ .40 sary o190 b ovre ] ovar | s ] ez

0040 | 0065 | 010 | s 1w ons [Ty g0 | u=D ] aes [T} ecao | ooss 0.00 |7 a0 055 | 3~

Aczeptenes Quanty Lienil, bgntened nspection Hn porcenl for Eanioe ng 1ad agacsniatrites par 100 tams)
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Table 10-R-2 — Sampling pians for sample size code fetter R

Type of C:u:uu- Acceptance Qualty Limit, normal inspection {in percent nonconforming and noaconformities per 100 items)
samp- ative ) . N
ling | sample | >=<_| 0,010 | 0.015 | ><_| 0,025 | 0,040 | 0,085 | 010 | 015 | ><] 025 | ><1 040 | ><] 085 | »085
plan size | Ac Re{Ac RelAc RelAc Re|Ac RelAc Re{Ac Re{Ac Re|Ac Re|Ac Re|Ac Re[Ac Re|Ac RelAc RelAc Re|Ac Re
Smyle 2000 | 0O 1 1 2|2 3{3 4}5 677 8|8 9|10 11112 13714 15]18 19721 22 ]
Couble 1250 N use use use [0 210 3|1 312 5{3 &}4 7|85 9|6 10{7 119 14111 16 fi
2500 coge { code | code {1 213 44 5|16 79 10110 11[12 13|15 16{18 19|23 24|26 27
letter | fefter | lotier v '
G P S A 5
50 . # 2% 2|# 3|# 430 4]0 4|0 5{0 6,1t 7|1 &2 §;
1000 0 2l0 3y0 3|1 5{1 612 7{i3 8i3 §|4 10|66 2|7 14
Muitiple 1500 0 210 31 412 &i3 B{4 9ole 0|7 12(8 13111 17|13 19
2000 o 211 312 514 715 8|6 119 1211 1512 17)16 22[20 25
2 500 t 2[3 4{4 56 7!9 10010 11}12 13}15 16|18 19123 24|26 27
0,010 | 0,015 | ><"| 0,025 | 0,040 | 0,085 | 010 | 015 [ >><| 025 | ><| 040 | ><| 065 [ ><|>065
Acceptance Quality Limit, tightened inspection {in percent nenconforming and nonconformities per 100 items)
T = use next preceding sample size code letter for which acceptance and rejection numbers are available
Ac = Acceplance number
Re = Rejection numbar
* = use single sampling plan above
# = acceptance not permitted at this sample size
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Table 10-S - Tables for sample size code letter § (Individual plans)

Parcent of lots Chart 5 Operating characteristic curves for single sampling plan
arpacted 1o be {Curves for touble and multiple sampling are matched as clossly as practicable)
accepted (P ) !
100 < T S
1 ~t—
M, ST JU: SN R — - | B PR Y S
90 X i
B
80 -
N A ‘ }
i
70l ™ B N O S O O N N Y (TN O N A O A 0 O
_ N ERERRENRERREEN RN
% NEE %,
AN f i At i ! .
59 <.... J T B R | — —_
N
40 p-- A g b —
a0 . \\ - i O R - -
. o S I
BRNNES AEEn -
20 B 1 e — e 1T
N I ERNRENEE
|
- ]
10} R JUN SO W Wi S PO L
N SN VW SR VOV JER U S VOS NENG WRG SN NN VIO SO S WU S QU YN M U NG SO ‘-.-Hr&r‘“- — ,_,,L i
0,02 0,04 0,08 0,08 0,10 2,52 0.4 0,18 0,18 G20

Quality of submitied product in parcent nonconforming or in nonconiormities per 100 items
HOTE Vaiue on curve are Acceplance Quality Limit {AQIL) for tightened mspechon.

Table 10-S-1 — Tabuialed values for operaling

: : A Table 10-5-2 — Sampli fans fo i = lelt
characteristic curve for single sampling plan able 10-5 ampling plans for sample size code letter S

Acceptance Cluality Lintt, normal inspection (in . Acceplance Qualiy Li.r;.-—{ nmat
parcent nonconierning and nonconlormities par Type of Curnutative inspecton [in percert nonconiomming
sarmoli \ npla s ! i e o HE
100 iterns} ampling plan ;- sample size and nonconlcmities par 100 ierns)
e —
— ] T L
Ac Fie
il p {in percenl p (in nonconlomities per -
a nonconforming) 100 items} Single s 3150 ! 2—
5.0 0.00472 0,00472
9590 00113 00113 Doutle 2000 0 z
25,0 0.0168 00169 4000 1 2
750 0,0305 0.0305
5C.0 0,0333 0,0533 8GO ¥ 2
25,0 0,0855 0.0855 Mulicla 1 600 0 2
10,0 0,123 0,123 T 24w o 2
50 0,151 0,151 J2c0 0 2
5.0 0211 g2t 4000 1 2
0,025 0,025 0.025
Accaplance Quality Limit, tighiened inspaction (in Accepiance Quality Limit, tightenpd
percent noncontorming and nontonformilies per inspeclion {in percent nonconforrming
100 ltams) and nonconfomndies per 100 items)

= Acceptance number -
= Rejection number '

Ae
Re
¥ = accepiance rot permitled al this sample size

NOTE Binomial distribution used Jor entrieg corresponding to inspection lor nonconfurming iterns, Poisson for inspection for number of nanconlsrmities.

i =

th



Le.pdf

NS

Tazhle 11-A — Single sampling plans for normal inspection {Auxiliary master table)

Sampl Acceptance quafity imit, AQL, in percent nonconforming tems and noncontemities per 100 items (nofmal inspection)
amplt
size | Sample " y 2
codo | si 0.010} 0.015) 0,025 0040} c065} 010 | 015 {025 { 040} 065 10 1 15 | 26} 40 | 85 1w ] 15| 25 | 40 | 65 | 100 | 156 | 250 | 400 | €30 | 3000
ird:)
; lefter Ac RelAc RelAc Rel Ac Rel Ac Re | Ac Rel Ac Re| Ac Re| Ac Re| AcRe AcRe| Ac Re| Ac Re] Ac el Ac Raol 4c Be| Ac Re| Ac Re| Ac Ro| Ac Re] Ac Re| AC Rel Ac RejAc Re| Ac Rel AcRe
A 2 nlntniaotntnintntntn oo 1] waf w2t 2|2 3f3 4[5 6]7 8|10 111141521 22|30 31
‘ 8 3 o 1l wvalwels 2l2 alz 4|5 8|7 8]0 11{14 15|21 22|30 31144 &5
' c 2 o 113 w2l 2]2 als 4|5 6]7 8{10 11|14 15)21 22|30 31,44 45 an
PR S -.--——7--4---‘ A - g S i S N 1L e el s A st ol - - - — -~ iy B
o B ‘ o 1l am )zt 2ale 3]a 4|5 6]7 )10 11)1a 1521 22180 3} es as) 4
1
£ 13 <y lo vy 122334567"810111415212230314445‘{F
-
F 20 <70 e 1,'2‘1223345578101114152122'1/\" ap 4o
G {3 Ay o 1) ws | iz v 2|2 3]s «fs sl7 ejw0 njis slzr 22l P
H 50 <p o 1| w1 2j2 3f3 4 5 6|7 8{10 11]14 15]21 22 TS
! J 80 rlo 1] w2t 212 3)3 445 6|7 8|10 11|14 15}21 22
a3 - P e R R A y — TR R - - [N JRRE b S e § R R B I SR B e bl Bl
K 125 \L 0 1! s | w2 i1 2f2 3|3 4;5 6f{7 B0 11141520 2 4>
i 7 L 200 <Ffo 1| 1] | 2l2 3}3 4}5 6|7 B0 1314 18] 21 22| 4p
\ M 315 \} 0 1) s | w2 |1 2lz 3|3 4|5 6}7 8|10 11}i415{21 22 A4S L
‘ N 500 FJ0 1] w3} w2 {1 2]2 313 435 6]7 B0 TII4 15121 22
P 800 | <7 |0 1ty VAl v2 1 212 3}3 4§15 617 B{WM 14 15}21 22
| Q 1280 o 1] w3 i w2 {1 202 3{3a 4|5 6{7 &|10 11}14 15]21 22
‘ b f— -«--.—-)--— --»---L--—- e e ] Bl el ] e Bad ---{-—--—---— ...,....f.....—.. i o
n |a000] val w2 {1 202 3js als 6|7 810 11}14 15}21 22| &> 1. A I I O Y NN EBRR!

‘ {} = Use the first sampling plan below the arrow. If sample size equals, or exceeds, lot size, carry out 100 % inspeclion,
|
w > = Use the first sampling ptan above the arrow.

Ac = Accaptance number

Re = Rejection number . 63
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Table 11-8 — Single sampling plans for tightened inspection (Auxillary master table)
| Sample Acceptance quality fimit, AQL, in percent nancenforming items and nonconformities par 100 items {tightened inspection)
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b = Use tha first sampling plan baiow tha arrow.  sample size equals, or exceeds, ot size, carry out 100 % inspection.
4P = Use the first sampling plan abova the arrow.
Ac = Acceptance number

Re = Rejection number é zf-
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Table 11-C — Single sampling plans for reduced inspection (Auxiliary master table)

0 .
Samol Acceptance quality imit, AQL, in percent nontontorming ikems and nonconiormities ner 100 lems (reduced inspection)
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< = Use the first sampling plan below the arrow. if sample size equals, or exceeds, lot size, carry out 100 % inspection.
| 4> = Use the first sampling plan above the arrow,

‘ Ac = Acceptance number

Re = Rejection number 4 5
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Table 12 — Scheme OC curves (Normalized)

Percentage of 100 A0 o Y L R R T R R B B A
lots expected S N S
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Submitted quality {in multiples of AQL)

NUTE  Ac al each curve dendtes the acceptance number for normal inspection.
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Table 12 — Scheme GC curves (Normalized) (conciuded)

i Percentage of
lots expected
o be accepted

Submitted quality (in multiples of AQL)

NOTE Ac at sach curve denotes the acceptance number for normal inspaction.

6}

0

s

{I)I6661:1-6582 OS5I



Chan.pdf

LB LB Y-TITHIBE) 2150

Annex A
(informative)

Example for non-constant sampling plan

tot Lot Sarmpla | Sampls Given { Acceptance | Applic: | Noncen- | Accept- | Atceptance Switching Future acli;mw
number tize sire size Ac scorae able {orming ability scorm scutg
N cods [ Ibefore Ac items [after
letter inspection} d " inspection}
1 180 G 22 172 5 0 ¢ A 5 2 Cominue normal
2 200 G a2 e 10 1 1 A . 0 4 Continue normal
! 50 G a2 142 5 ¢ 1 fi 0 a Continuz narmal
4 450 H 50 1 7 il . 1 A 0 2 Continun natmal
F 300 H 50 1 7 1 1 A 0 [4 Continue normat |
e
*w 80 £ 13 0 ] 0 1 R 0 0 Switeh to tightened E
7 8c0 J B0 1 7 1 1 A 0 —_ Continue tightannd ‘%
8 300 H 50 el 5 0 0 A 5 — Comtinue tightened
) 104G F 20 0 5 o} a £y g —_ Continye tightened
10 600 b | o 1 12 1 o A 12 - Continue tighte ned
1t 00 G 32 3 15 1 i A o — Bestore norinal
12 i50 G 3z 72 5 g 0 A 5 2 Continug normal
13 €00 J 80 2 12 N 2 1 A Q 5 Continua noreal
14 80 E 13 0 o ] 4 A 0 7 Continug normal
15 200 G 32 2 5 iy 0 A 5 9 Continue normat
15 &oo H 50 1 12 b 0 A 12 1 Centinue normal )
(" 100 F 20 173 15 1 4} A 15 13 Cortinue nprmal
v .
N 120 F 20 13 19 1 0 A 18 15 Continue normal
19 85 E 1.3 [} 18 0 Q . A 18 17 Continue normial
0 304 H 50 1 5 t 1 A o} L3 Continue normal
n 500 H 50 1 7 ] 0 A 7 27 Conlinyg purimal .
22 700 J B8O 2 14 F 1 A Q 4 Continue narmal
n 60G & 80 2 7 2 0 A 7 27 Contipue noraeal
14 850 J B8O 2 14 2 0 A [thd 30 Switeh Lo reduged
25 400 H 70 112 5 ¢ 3] A 5 — Comtinuz reduced )

NOTES: A =acceptable R = not acceptable

* denotes the acteptancs score after switching
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