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ABSTRACT

NOW A DAYS, MICRO COMPUTER PLAYS THE INCREASINGLY
IMPORTANT ROLE IN EDUCATION, FINANCE, BANKING OR BVEN IN THE PUBLIC
SERVICE SYSTEM. IT IS NECESSARY TO DEVELOP WORK WITH COMPUTER IN
ORDER TO INCREASE EFFICIENCY AND SPEED OF THOSE WORK. WHEN
COMPUTER IS OUT OF ORDER IN ANY CAUSES , THE WAY TO LOSE THE
PROBLEM THAT SERCHES FOR COMPUTER 'S ERROR MAY BE DONE
INCONVENIENTLY AS THE RESULT OF LACKING KNOWLEDGE AND
EXPERIENCE. THEREFORE,THE COMPUTER SYSTEM CHECKING CARD CAN SEEK
THE ERROR OF COMPUTER EASIER AND MORE RAPD IN ORDER TO REDUCE
REPAIRING TIME OF COMPUTER AND MAKE THE EXAMINATION EFFICIENTLY.
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f 4
diguumia nniussuaaunsfirsfsenunlrnguumnihos
L4
- v v &
8.ATIVABUMTOUMBT TN UBS 8259 Bnasenila  Teomymsaveeunmy
Bumefinnidn q gndeendelinawesszuy ‘
¢ ¢ ¢ 4 o .
9.a52980u Indlied 8253 uruuuaeinn o Fuihigu
A 1 & -3 -
. 10mrmeumsdeudsiy Adueia uarBunnieniynmedn 8255
) d b
11. AT9e0UQINTalT8UDN (Peripheral ) A1 q fisguUTABA (Slot) ¥4 8

Masdnansely asiessuusmasaTauasAIAVOITELL



10

12. AT e UNEITA NS T ITInR TUTsUY #19auas asieaey LeAin
) Y e - 4 -] A @ Py
satvie adnle wasusudlnawmed Tasuaawaldiiuuuse Fuduusuiias 16
Kbytes )
' ) d o '
13.asvasumieanudisenangoguuaasaiae  wu  soulueed
Y8481 ARTA (Harddisk)
A 1 o ) -~
1485 UMAFeudafud IR UAUAan IaTH (Disk Drive) uaz  A379
a o . . 4 o v 3 A d a
weurnoUTadadlasd  (Foppydisk Drive) oniuszdsldasudoyaidoulifiunin
(Track) 34
- o A v P2
15.a50epuAas lasd Taodaltideumaewdeyalifunin o 8n
A ) ) A - @
16. ATV BUMTIFBUABTEH AT DIRUNAUTsULUEITAIRT  uasATI9eaL
« a 1 T A '
anill RS 232 C Avogniely
| A - @ v Vv 3 Pt ¢
17. aTa0meUNUTInTRuLAs RS 232 C sppgianuanneinudam
MU MBS NN (Bnable Interrupt)
18.5vuundeueshaududonoonniad Ine 1SuozsuunuAa s

) »
19.5xuusuouurunas TnaaTilsunsy Wuswiaeduldsunsy PosT
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2.3 mydnrevidgm
dioifedlymiutunsoensufiuned suilulyldasulizmade dgym ifin

¢ I s o I'd ¢ o 5 Y - & 1 ' .’,’ '
N FITAUUT ﬂ‘mﬂiymmﬂmnwaﬂnu’n muummﬂﬂ:ﬂﬁﬂannau’n ﬂiymu'u BQTN

dula
dd 4 - 4 - : (3L Y A
lunsdifinsosnsufiunsihougndes  assfsnongsunie Iidunsoq
s 4 . S ad '
unseie lAnTeaninonsous (Prompt) 194 A> vie C> Tuiivuasusglsrha

Lﬁaxﬂuummﬂunﬁﬁﬁﬁuh'hﬂtymxﬁﬂi‘fuﬁ'lﬁ

Liflonaaing “Power on” 10 IMidh5 2l

2umasdieIieshnmsarsreuarumdonvesfaiueenen  ilossiutes
urssuuaznTsiananuadsfivenivld undsswidestanusudesnuinousnuaadi
anundouriunudynal “Power good” uUNUVETA (Main Board) SRy
mInaeInddygin “Power on” WgannrtndAvefiunaniszine 0.1 84 0.5 Juw

3.?f'zuﬂ'zuquﬁ'tytmmmﬁmlﬁa'lé’i'uﬁ’rgtym “Power good” U9 n
@ndyaaddniideliiimsdisn cpu uasdauiiddydu q

4 JuTasTsiyenayed (Microprocesser) suFuheu Tusunsuly
ROM BIOS TatiSuaindunsaiemase FEEF:0000 mmhumiqf‘;wﬁwnqnﬁwvaqmuﬂz
fRufifios 16 Tudmniu dohddimsldidanss Tan Gump) luSauemaTaisuduves
Tusunsuitegluluesdess q Sanfanils ’

5. Tilsiinsulusoulussmesmhimsnaneusrdaurdaqiiogirfadsi
ﬁ’ugmvm'szuuﬂwm'lé’qnﬁam?a‘lﬁ fudefianamls q  szuasuiesssnunu
d1Tne Meilifesnnluvazilvenmaclildgnmnueanzdudu ey

s.Yusunsululusemosimsnsaony  VIDEO  ROM  fiduimia
wiaeAmus C000:0000 4 C780:0000 (anrhiminnIunusenmdousyuadeanse 1y
g munil VIDEO ROM BIOS U5ngey #uvzriimsns9aey check sum 1gndisandela
dgndies Tusunsuesleduin luTas Tuswewesursu ®RUN) 7 Talsunsuniwluseudail
nqumm'i:uﬂaui’Iﬂ:ﬁlﬂas’was’ﬂsmquu‘namw uadimsnfSowfioun1  check sum A

y
wa1w ozvingdennude luiluusenin

C000 ROM Error
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qq’ ] J 9 1 - 4 1 1 4
lunsdiszmuimadelulnfovunuusdn udsguumsaniugu oo
am suiuduhledsfniufeoniuuuefassh Iidena I Taeanlys Ton!
7.8 Tsunsululuesarsasulinurey Tumfaniuguesnn fuosld
. ] 4 / A _d < o
Tusunsu ROM Video driver Noguutunuedn mIodludunilinelusenluess Wuisq)
4 v . o - &
unwhmshnusannFuduldtuderfaunsnldniuquesnn vintusslng
¢ ed -
nefiaTUuLNIBNIN
i 4
8. Tdsunsusenlussauunuusfassarisasunirsanudisausdmu
- [V -~ A: Py A t o, A4 !
C800:000004 DF80:0000 ludnyaziindiuiinz 2 K iWemhsenuumiasy q dousylu
-5 - ' 1 A o @ :
afsandely dmunll fuhmsasaoaeums check sum uassulusinsuluseutiu q
ada - dd o
9. lunsdinlanuAanaiaiinufumsnaaeuns check sum 93110y

v
JoAnuUUIBN NS
XXXX ROM Error

10.ANIMUILDAATH XXXK UTAIDNAUYDUUALOIATE (Segment Address)
vaesouiiAanaa

11.TUsunsulusen lussassiimsarisasud lumissanusifidumis
0000:04721 09T “Cold Swar” w30 “Warm Star” Syt 16T “12341” axfon

E L] 1 A [
i “Warm stra” FusshmstnTusunsudesiinaasuniasanudi luTuunsy POST

¥
NIHUA
d 2
12.lunsdliudu “cold seat” Talsunsy POST srganseiiniaTusunsy <o
- o : o d 9y &
AanmanasIenvssgnIwausenumuthudesiid Insuasdennuuusenin diu

y 1 ~ 1 L2 Q'I J Q'I
Tdsunsy PosT susuAuuazlifidefanan ssdaivsdadu q ssnumnd Inanilands
(short beep)
- 1
13. Tdsunsu 703J'1'Ll00?f vzmmsﬁum boot sector WIB{VIcylinder 0,heado,
1 ﬂ Y d o Ny
sector 1 ,U831ATA A veyaneymelurnimesiesgn Inasludimiisnnuswemnse
A ) ] - ] 4 o ' )
0000:7C00 iWehmananeusialy  dlluiusadeglulasdudirnmedfinara lamino

swmdeyaldneluiidadegnlasdimy lueoalusuludunousely
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d 1 -~ L]
14 871U HSNYBY DOS boot sector i InaaunnuHuAaalulasd A s

9 1 - s P ] o - 1 P=3 - e 3 ay -
Weend osH nIedluviusalinwviriunTeuinnd 06H uadn 9 Aareaniideyminiiou

[ 4
U 170m1umwmma'hJﬁﬂzﬂﬂnf,]uuﬂamw uaxszumznqﬂmiﬁmu
602-Diskette Boot Record Error

i 4 -
15 Surudadiugnrlofiun (Formay 3o sys Taunsld Dos 3.3 n3e
s o
dand uazldd (File) veaszuvdidnuald @BMBIO.COM iy IBMDOS.COM ua¥
) 1 A
105YS uaz MsDos.sYS) hiliegluaedlddusnlulainined (Directory) n3niiflym

J o 1 H
eatums Tnasdeya Jonnude luilestsnguueenin

Non-System disk or disk error

Replace and strike any when ready

1

16.8uHudas 1anesuunnde sys Taonsl¥ Dos 3.3 M3s A1n71 boot

4
secor 9z ligndes dannwde liiewdsinguusenn
¢ Disk Boot failure
17 8urnfadgnreduunnse sys Taold Dos 4.0 neganiumsIvdues
] ] A = LY R '
szuuli Waes IndusnlulaisnmeSuseditlynuneatumsInan v3e  boot * sector + ai

. , z
gndine Jeanuge luezang

Non-System disk or disk error

Replace and press any key when ready

128t 021099
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o dd v ) Y
2. 5afineTumsfiuaanuSuduly BMBIO.COM srgnAaasn’il
(v - o v d a J
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aPudIANaN
33.Tosunsy BMDOs srganssiuiiumsmmusannuTuduliify base
. LN a4 o 9 v 04 ! t
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1 4 1o I3 1 - ¢ A P a \’4
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¥
35 Tulsunsuluedau 98814 Config.sys AA3S
d’ 4 : 1
36. luvmziinissruafiusnyniseTunszgneunuasniiu
DEVICE,INSTALL,SHELL #a391ngmudnssyimu
) s d o 4
37.mysmaianass UssTon “DEVICE” sganszviide Idues Device
driver 9¥Qn Inasuaznss
o [ 4
3g.myeuasaney Usslen “INSTALL” exganssiidevesTusunsnes
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] b4 Aé dd o “ » ¢
39.MIBIMUATIN ssToanineariu SHELL"9zgnnssviidnlu’lulg
. 1t : @ wa o
config.sys lilivzfnuaiulnssa Tui@iiu \coMMAND.coM
40871 AUTOEXECBATIsunsy COMMAND.COM 9:gnInasuda
fUAUTOEXECBAT i/ AUTOEXECBAT ifoudeasutaydnuainseun (prompy)
i 4 @ W J A o
Fuuatinisiaduly AUTOBXECBAT Wiy snell nieTusunsudniiioatulinaen
nm
418 1uidl. AuToEXECBAT Ti5unsy DATE,TIME 14 COMMAND.COM
¥
2 4
SQNATSHTINMINISUAAAURTOINU N TN LUTENIN
4 1 .’I "0 4 A ) o~ . 1
nnfl ldnanumnusesiiudussusn q  iRereldlumsdafulen
d - J [} 1 ¢ -~ ¢ 9
Jyminifedunisozegludula mianssersuszuunsuiuassoziulumsne
¢ & v 1w da d s ¢ ¢ - ¢
wuvsiadundnmnin Sillymiiidetuinnnveniind miaasasussuunouRune?

Alumuisanseasusslsld
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2.4 79uluBBa(ROM BIOS)

deiuldhuiudsfrudiniusonluseaiife  anwmansalumsyhaw
Troaseruarfaad mmndninlunesauboaves TusunsuseyTuooadslofidy Idmeuns
WurdWnsufiurefiinliluds  momdiulddatennuaunsofimslumsdouTisunsy
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2.4.1 wonmAninEIi e

sou'luseasn9in Read Only Memory Basic Input/Output System Tdun
nquves Tusunsufignadnundoundosnsuiamed femhmenaugumahaualy
seRudnzquamsdams Tussduge

suftugaeds msvhuvaseinagla q Amudnesi 1ddidegnesnuuy
Whauasdiuty 9 (layer) Trousasdufivsiadasduideiy uossolituaoud
symitetulguivadummemuhanluduvesn Taolidosnsasiy swazibon
vamatheudange Saendnmsesnuuuui 'mu'lnaaaqnﬁaiuﬂui’wﬁﬁqﬂ%ﬂnu
guamnhausweriiniynrialuniswnsufiused  TaedisddundnlumsltuIms
WerdanduastuTsunsudn q Mllssnnnmadhieisains Tavare Saddauiiade
IS enTusunsumari litidudosuddawasidoavesmahanuguvesedauad

2.4.2 1oulvesarhan]ldedals

— e —
S1anve
)
Pent l rwbre Sutension wmnanre
Ch Bemt
e
tntorniot v
Hanawry ahidaad
3
=
Sarvee \i:-/
Honding AQsavers

P
1 2.4 Tasandnveesonluoos
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Tuluvasiulasgoamsasdsainsniglunior 130 BMNNMUWATINSIIITHR

LY ]
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ar A A t a’ 1
amfumdaveeen q Adsvluaden oazBeaveemssunedatumiaveean q

d
waas lumyen 3.1 -

Address Description Note
1F0-1F8 Fixed Disk 1
200-20F Games Adater

210-217 Bxpansion unit 2
278-27F 2nd parallel printer port 1
2B0-2DF Alternate EGA

2F8-2FF 2nd serial port

2E1 GP1B (0) 4
2B2-2E3 Data Acquisition (0) 4
300-31F Prototype cand

320-32F Fixed Disk 2
360-36F PC Network

378-37F 1 st parallel Printer port

M 3.1 maaaans [nuvsanedauunisensununes
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Address Description Note
380-38F - SDLC/2 nd Bisynchronous 3
390-393 Cluter (0) 4
3A0-3AF 1 st Bisynchronous 1
3B0-3AF Monochrome display/priter
3C0-3CF EGA
3D0-3DF CGA
3F0-3F7 Floppy disk
3F8-3FF 1 st seral port

Note Devies on main bond not
included
1 | AT only
2 | PC only

3 | 2 nd Bisynchronous on AT

only

These divices decode the full

16

address bits theredy alloweing
further devices in the same

category above 3FF

(eg GP1B(1) = 22E1 etec)

P ] - A -
MIN 3.190) uamems MauveenesauunTosnouiuasy
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3.8 s¥fafanaia (ERROR CODE)
.81 PORT 80H POWER-ON SELF TEST (POST) CODES
AMI BIOS AUDIO POST CODES

BEEP CODE FATAL ERRORS
1 short DRAM refresh faitnre
2 short Parity circait faitnre
3 short Base 64K Ram failnre
4 short System timer faiture
5 short Processor faitore
6 short Keyboard controller Gate A20 error
7 short Virtnal mode exception error
8 short Display memory R/W test failnre
9 short ROM BIOS checksum failure
Beep code Nonfatal error
Y. long, 3 short Conventional/extended memory failnre

1. long, 8 short Display/retrace test failed



CHECKPOINT

0lh

03h
04h
05h

08h
0%h
OAh
OBh

0Dh
OEh
10h
11h
12h
13h
14h
15h
16h
17h
18h
15h
1Ah
1Bh
1Ch
1Dh
1Eh

48

8.8.2 AMI 286 BIOS PLUS PORT 80h POST CODE

MEANING
NMI disabled and 286 register test about to start
286 register test over
ROM checksum OK
8259 initialization OK
CMOS pending interrupt disabled
Video disabied and system timer counting OK
CH-2 of 8253 test OK
CH-2 of delta count test OK
CH-1 delta count test OK
CH-0 delta count test OK
Parity status cleared
Refresh and system timer OK
Refresh Iink toggling OX
Refresh period On/Off 50% OK
Confirmed refresh On and about to start 64K memory

* Address line test OK

64K base memory test OK

Interrupt vectors initialized

8042 keyboard controller test OK
CMOS read/write test OK

CMOS checksum/batiery test OK
Monochrome mode set OK

Color mode set QK

About to look for optional check OK
Optional video ROM control OK
Display memory R/W set OK

Display memory R/w test for alternate display OK
Video retrace check OK

Global equipment byte set for video OK




1Fh
20h
21h

31h
32h
33h
34h
35h

37h

3%
3Ah
3Bh

3Dh
3Eh
3Fh

41h
42h
4Eh
4Fh
50h
51h
52h
53
54h
55h
56h
57h

49

Mode set call for Mono/color OK

Video test OK

V?&o display OK

Power-on message display OK

Virtnal mode memory test about to begin
Virtnal mode memory test stared
Processor in virtnal mode

Memory address line test in progress
Memory address line test in progress
Memory below IBM calcnlated

Memory size computation OK

Memory test in progress

Memory initialization over below IBM
Memory initialization over above IBM
Display memory size

About to start below 1M memory test
Memory. test below 1M OK

Memory test above 1M OK

About to go to real mode (shntdown)
Shntdown snccessfil and entered in real mode
Abont to disable gate A-20 address line
Gate A-20 line disabled snccessfully
Aboat to start DMA controller test
Address line test OK

Processor in real mode after shutdown
DMA page register test OK

DMA unti-1 base register test about to start
DMA unit-a channel OK about to begin CH-2
DMA CH-2 base register test OK"

Abont to test fff latch for nnit-1

f/f 1atch test both unit OK

DMA unit 1 and 2 programmed OK

8259 initialization over




S8h
5%h
5Ah
5Bh
5Ch

SEh

71h
72h
73h
74h
75h
‘76h

7%h
TAh
7Bh

80h
8in
an
83h
84h
85h
86h
87h
00h

50

8259 mask register check OK

Master 8259 mask register OK, abont to start slave
Aqutochecktimerandkeyboardimm-nptlevel
Timer interrupt OK

About to test keyboard interrupt

ERROR! times/keyboard interrnpt not in proper level
8259 interrupt controfler esror

8259 interrupt controflere test OK

Start of keyboard test

Keyboard BAT test OK

Keyboard test OK

Keyboard golbal data initializationh OK

Floppy setup abont to start

Floppy setnp OK

Hard disk setup about to start

Hard disk setnp OK

About to initiatize timer data area

Verify CMOS battery power

CMOS battery verification done

Abont to analyze diagnostics test result for memory
CMOS memory size npdate OK

Abont to check optional ROM C000:0.
Keyboard sensed to enable SETUP
Optional ROM control OK

Printer global data initiatization OK

RS-232 global data initialization OK

80287 check/test OK

About to display soft error message

About to give control to gystem ROM E000.0
System ROM E000.0 check over

Control given to Int 19, boot loader



CODE
Olh

03h

04h

05h

08h

OAh

OBh

OEh

OFh

61

3.8.3 AMI COLOR BIOS PORT 80h POST CODE PORT 80h

TEST DESCRIPTION
Processor register test about to start, and NMI to be disabled
NMI is disabled; power-on delay starting
Power-on delay complete; any initalization keyboard BAT is in
progress
Any initialization before keyboard BAT is reading keyboard
SYs bit to check soft reser/power
Soft resct/power-on determined; going to enable ROM (that
is disable shadow RAM/cache if any)
ROM enabld; calculating ROM BIOS checksam  and waiting
for KB controller input buffer to be free
ROM BIOS checksum passed, KB controller I/O free; going
to issne BAT command to deyboard controller
BAT command to keyboard controller issned going toverify
BAT command
Keyboardcontrol]aBATmnhveriﬁedkeyboardcommand
byle to be writen next
Keybodrd-command byte code issned; going to write
command byte data
Keyboard controller command byte written; going to
issue Pin-23,24 blocking/unblocking command
Pin-23.24 of keyboard controller byte written; going to
issue Pin-23, 24 blocking/mmblocking command
NOP command processing done CMOS shutdown
registertest to be done next
CMOS shutdown register R/W test passed going to
calcalate CMOS checksum and update DIAG byte
CMOS checksum calculation done and DIAG byte written;
CMOS nitialzation to begin (IF INIT CMOS IN EVERY
BOOT is set.)




10h

i1h

12h

13h

14h

15h

16h

17h
igh

15h

1Ah

1Bh

20h

21h

23h

24h

25h

62

CMOS  initialization dome (if any);CMOS  statns
register about to initialize for date and time

CMOS Statns register initialized going to disablelDMA and
interrapt controllers

DMA controller#1#2 interrupt controller #1#2 disabld about
to disahle video display and inti port-B

Video display is disabled and port B initiatized chipeet
init/anto memory ditection to begin

Chipset initialization/anto memory detection over; 8254
timer fest about to start

CH-2 timer test halfway;8254 CM-2 fimer test to be
complete

Ch-2 fimer test over;8254 CM-1 timer timer test to be
complete

Ch-1 timer test over;8254 CH-0 timer timer test to becomplete

CH-O timer test over; abont to start memory
refresh

Memory refresh started; memory refresh test to be
done next

Memory refresh line is toggling: fo check 15 microsecand
On/Off time

Memory refresh period 30 micro-second test completebase 6-K
memory test abount tostart

Base 64K memory test started; address line test to be done
next

Address line test passed; going to do toggle party

toffle parity over; going for sequential data R/W test

Base 64K sequential data R/W test passed; any
setup before interrupt vector initialization about to start

Setnp requned before vector initialization complete;
interrupt vector initialization abont to begin

Interrupt vector initialization done; going to read /O port
of 8042 for tnrbo switch (if any)



26h

27h

28h

26h

2Bh

2Ch

31h

32h

33h

34h

35h

63

/O port of 8042 is read; going to initialize global data
for tnrbo switch

Global data initialization is over;, any initialization after
interrapt vector to be done next

Initialization after intermpt vector is complete; going for
monochrome mode setting
Monochrome mode settin is done; going for codemode
setting

Color mode setting is done;about to go for toggleparity before
optional ROM test

Toggle  parity over,abont to give control for any setup
required before optional video ROM check
Processing befare video ROM control is donejabout to look
for opticnal vidleo ROM and give control

Optional video ROM control is donejabont to give control
to do any processing after video ROM retyrms control
Retnmn from processing after the vidco ROM control; if
BGA/VGA not found then do display memory R/W test
EGA/BGA not found; display memory R/W test about to begin
Display memory R/W test passed; about to look forthe
retrace checking
Dispiay memory R/W test or retrace checking failed:abont to
doaliemate display memory R/W test
Altemale display memory R/W test passed; about to look
for the aitemate display retrace checking

Video display checking over; verification of display
type with switch setting and actnal card to begin
Verification of display adapter done; display mode to be
set next
Display mode set complete; BIOS ROM data area about to
be checked

BIOS ROM data area check over;going to set cursor for

pover-on message ’



38h

39h

3Ah

3Bh

41h

code
42h

43h

44h

45h

47h

48h

4%h

64

Cursor setting for power-on message ID complete;going
to display the power-on message

Power-on message display complete;going to display the
reference string

New cursor position read and saved; going to  display the
referemce string

Reference string display is overgoing to dicsplay the Hit
<BEsc> message

Hit <BEsc> message displayed; virtnal mode memory
test about to start

Preparation for wvirtnal mode test slarted; going to
verity from video memory

Retnmed after verifying from display memory;going to
prepare the descriptor tables

Test description
Descriptor tables prepared; going to enter virtnal mode for
memory test
Entered in virtual mode;gomg to enable interrupts for
diagnostics
Interrupts enable(if diagnostics swich ison);going to initialize
data to check memory wrap-around at 0:0
Data initialized; going to check for memory wrap-around
at 0:0 and find total system memory size
memory wrap-aronnd test done; memory-size calculation
over ;about to go writing patterns to test memory
Patterns  tobe test-written in extended memory going to
written patterns in 640K memory
Patterns written in base memory; going to defenmine amount
of memory below 1M memory
Amount of memory below 1M found and verified;going
to determine amount of memory above 1M memory



4Ah
;Bh
4Ch
4Dh
4Eh
4Fh
50h
51ih
code
52h
53h
54h

55h
56h

57h
58h

5%

56

Amount of memory above IM found and
vertified;going for BIOS ROM data area check

B;OS ROM data area check over; going to

check <Bsc> and clear memory below 1M for soft reset
Memory below 1M cleared (Soft Reset); gaing tocheck <Bsc>
and clear memory below 1M for soft reset

Memory above 1M cleared (Soft Reset);going tosave the
memory above 1M

Memory test started (No Soft Reset); about to display the
first 64K memory test

Memory size display started; will be opdatedduring
memory fest; going for squential and rendom memory test
Memory test below 1M complete; going toadjust memory
size for relocation and shadow

Memory size adjnsted dne to relocation/shadow; memory test
above 1M to follow

Test description
Memory test above 1M complete; going topreppar to go
back to real mode
CPU registers are saved includung memory size; going to
enter in real mode
Shutdown  sunccessful, CPU in real mode; going to restore
register save dnring preparation for shutdown
Register restored; going to disableGate /.20address ine
A20 address line disable succesful; BIOS ROM data area
about to be checked
BIOS ROM data area check hafway;BIOS ROM data area
check to be coomplet
BIOS ROM data area check over; going to clear Hit <BSC>
message
Hit<BSC> message cleared;<WAIT..> messagedisplayed;
about to start DMA and nterrupt controller test



60h

61h

62h

63h

64h

65h

80h

81h

82h

83h

85h

&8h

66

DMA page-register test passed; abont to verify from display
memory

Display memory verification over;about to gotoDMA # 1
base resister test

DMA # 1 base resister test passed; about go tofor DMA # 1
base resister test

DMA # 2 base resister test passed; about to go for BIOS
ROM data area check

BIOS ROM data area check halftway: BIOS ROM data
area check to be complete

BIOS ROM data area check over; aboutto program
DMA unit 1 and 2

DMA unit 1 and 2 programing over; about to initialize
8259 interrupt controller

8259 initialization over; about to start keyboard test
Keyboard test started, chearing output buffer,checking fir
stnck key; about to issne keyboard reset command

Keyboard reset emror/stnck key fonnd: about to issue
keyboard controller interface test command

Keyboard controller interface test over; about to write
command byte and initialize circular buffer

Command byte written global data in itialization done; about
tocheck for lock-key

Lock-key checking over; about to check for memory-size

mismatch
Memory size check done; about to display soft error and
check for password or bypass setup

Password checked; about to do programming before setup
Programming before setup complete; going to CMOS setnp
origram

Retomed from CMOS setnp program and screenis
cleared;about to do programming after setup



8%h

8Ah
8Bh

8Ch

8Dh

91h

93h

94h

95h

98h

67

Ptogramming after setnp complete; going to display power-
on sereen message

First screen message displayed; about to display <WAIT..>
<WATH...> message displayed; about to domain and video
BIOS shadow

Main and BIOS shadow successful; Semp options
programming after COMS setnp about to start message
Setnp optionsare programmed mouse check and initialization
to be done next

Mouse check and initialization complete;going for hard disk,
floppy reset

Floppy cbeck'remmsthat flopy is to beinitiatized;
floppy setup to follow

Floppy check returns that floppy is  to bednitialized;

floppy setnp to follow
Hard disk presence; about to go for RBIOS ROMdata area

check to be complete

Hard disk setnp complete; about to go for BIOM ROM
data area check to be complete

BIOM ROM data area check halfway; BIO ROM data area
check to be complete

BIOM ROM data area check over; going to set base and
extendedmemory size

Memory size adjusted dne to mouse and harddisk type 47
sapport;going to verify display memory

Retnmed after verifying display memory; going to
doinitialization before C8OO iotional ROM control

Any initialization before C800 optional ROM control is
over; optional ROM check and control to be done next
Optional ROM control iz donejabont to do  any required
processing after optional ROM retums control

Any initialization required after optional ROM test over;
going to set up timer data area and printer base address



9Ah

9Bh

9Dh
9Eh
9Fh

AOh
Alh

A4h

A6h
A7h

A8h
ASh

68

Retum after sefting timer and printer base address; going
to set that RS-232 baseaddress

Rétnmed after RS-232 base address; going to do any
initialization before coprocessor test

Required initiaization before coprocessor is over; going to
Coprocessor initializefigoing to do any initiatization after
copr ocessor test

Initialization afler coprocessor test is complete;  gaing to
check extended keyboard,deyboard ID, and Num Lock
Extended keyboard check iz donelD flag set, Nuom Lock
on/offikeyboard ID command to be issned

Keyboard ID command issued; keyboaid ID
Keyboard ID flag reset; cache memory test to  follow

Cache memory test over; going 1o display any soft errors

Soft error display complay; going to set the keyboard
type matic

Keyboard typematic rate set; going to program memory
wait states

Memory wait states programming over screen t0 be cleared
next

Screen cleared; going to enable parity and NMI

NMI and parity enabled; going to do any initialization
requred befoer giving control to optional ROM at EOOO
Initialization before EOOO ROM contol; goingto do any
Retnmed from BOOO ROM control, going to do any
initialiaztion required afrer afrer EOQO optional ROM
comtrol is over' .

Initiatization after EOOO optional ROM control is over; going
to display the system configuration

System configuration is displayed; going to give control to Int
19h boot loader



69

$.8.4 Award BIOS Port 80h POST Codes

Port 80h

Code ' Code meaning

Oln Processor Test I Processor statns verification Tests the
following  processor-statms flags; catry,  zero, sign, and
overflow. The BIOS sets each flag, verifies that they are
set,and thms each flag off and verifies that it is off.Failnre of
a flag canses a fatal error.

0O2h Determine POST Type This test determines Whther the

status of the system is manufactring or normal The statns
can be set by a physical jumper on some motherboards. If
the statns is normalthe POST contires throngh and, assuming
on errrs, boot is attempted. If mannfactoringPOSTis ron in
continnous loop. and boot is not attempted.

O3h 8042 Keyboard Controller. Tests controller by sending
TEST KBDR command (AAh) and verifying that controller
reads command.

OQ4h 8042 Keyboard Controller. Verifies that keyboand controller
retmmed AAh, sent in test 3.

QO5h Get Manufactoring Statns.The last test in the mannfactnring
cycle. If test 2 found tha status to be manufactnring.this
POST triggers a resct and POST I through 5 are repeated
continnonsly.

O6h Initiatize Chips. POST O6h performs these functions: disables
color and mono video,disables parity circuits,disables
DNA(8237) ch:ps. resets math co-processor, initializes
timer 1 (8055), clears Dma chip, clears all page registers, and
clears COMS shutdown byte.

O7h Processor Test 2. Reads, writes, and verifies all CPU
registers except SS, SP, and BP with data pattern FR and QO.

Ogh Initialize COMS Timer. Updates timer cucle nommnalty.



0%h

0Ah

OBh

ODh
OEh

10h

11h
12h
13h

60

EFROM Checksun Checksuma EPROM: test failed if sum
not equal to 0. Also checksams singe-on message.
Initiatize Video Interface. Initialize video controller
register 6845 to the following

80 characters per row

25 rows per screen

8/14 scan lines per row for mono/color

First scan line of carsor 6/11

Last scan line of cursor 7/12

Reset display offset to O
Test Timer (8254) Channel O.These three timer tests verify
that the 8254 timer chip is fonctioning properly.
Test Timer (8254) Changel 1
Test Timer (8254) Channel 2.
Test COMS Shatdown Byte. Uses a walking bet algorithm
to check interface to COMS cirenit Y
Test Extended CMOS. Onmotherboards with chipsets
that sopport extended CMO confignrations, such as
Chips & Techonlogies, the BIOS tables of CMOS information
axeusedtoconﬁgmethec.b:p set These chip sets have an
extended sgora,gemechanis;xmatenablcsthemtosavea
desiredsystemconﬁgnraﬁonaﬁatbepowerismmeoﬁlA
cmckmisnsedtovaifymevalidjtyoftheexmded storage
andif valid, permit the information to be loaded into extended
CMOS RAM
Test DMA Chennel 0. These three functions initiatize the
DMA (direct memory access) chip and then test the chip
using an AA,S5FF00 pattern. port addressas are nsed to
checktheaddressciraﬁttoDMAPageregistm
DMA Channel 1.
DMA Page Regsiters.
Keyboerd Controller. Test keyboard controller interface.




28h

2%h

2Ch

2Dh

30h
31h

3Bh

83

8242.  Optional intel 8248/8248 keyboard  controlle
detection and support

Reseved.

Initialize Keyboard. initialize keyboard controller.

floppy Drive and Controller Initializes flooppy disk drive

controller and any drives present.

Detect and Initializes Serial Port.Initializes any  serial ports
present.

Detect and Initializes Parallel Ports Initializes any paratlel
ports present.

Initialize Hard Drive and Controller Initializes any ard drive
and any drives pesent

Detect and Initialize Math Coproceseor.Initializes math
coprocessor.

Reserved.

Detect and Initialize Option ROMs Initializes any Option
ROMs. present from C800h to EFFFh.

Inftialize secondary Cach with OPTi chipset Initiatizes
secondary cache controller for systems based on the OPTi
chipset(486 only)

Micronics Cache alnitialization.detects and initializes
Micronics cache controller if preset.

NMI Handler Shutdown Depects untrapped Non-
Maskable interrupts daring boot

Unexpected Processor Exception.

Boot Attemmpt When the POst is complete if all the
system components and peripherals are initiatized and if no
errorflag were  set(snch  as  memory size error)then the
system attempts to boot.



Beep
code

None
1-1-3
1-14
1-2-1
1-2-2
1-2-3
1-3-1
None
1-3-3
34
1-4-1
14-2
2-1-1
2-1-2
2-13
2-1-4
2-2-1
2-2-2
2-2-3
224
2-3-1
2-3-2
2-33
2-34
2-4-1
24-2
24-3
244

64

3.8.5 Phoenix BIOS Fatal System-Board Errors

Code at
Port 80h
Olh
02h
O3h
04h
05h

08h

0Ah
OBh

0Dh
10h
11h
12h
13h
14h
15h
16h
17h
18h
1%h
1Ah
1Bh
1Ch
1Dh
1Eh
1Fh

Description
CPU register test in progress
CMOS write/read failnre
ROM BIOS checksum failure
Programmable interval time failnre
DMA initiatization faiture
DMA page register writefread failure
RAM refresh verification failure
First 64K RAM test in progress
First 64K RAM chip or data line failure mmitibit
First 64K RAM odd/even logic failure
Address line failnre first 64K RAM
Pairity failure first 64K RAM
Bit O first 64K RAM failnre
Bit 1 first 64K RAM failure
Bit 2 first 64K RAM failnre
Bit 3 first 64K RAM failure
Bit 4 first 64K RAM faitore
Bit 5 first 64K RAM faiture
Bit 6 first 64K RAM failnre
Bit 7 first 64K RAM failnre
Bit 8 first 64K RAM failnre
Bit 9 first 64K RAM failnre
Bit 10 first 64K RAM failure
Bit 11 first 64K RAM faitnre
Bit 12 first 64K RAM failnre
Bit 13 first 64K RAM failure
Bit 14 first 64K RAM failure
Bit 15 first 4K RAM failure



3-1-1
3-1-2
3-1-3
3-14
None
3-2-3
None
None
334
34-1
342

None

None
None

None

20h
21h

23h

25h

2Th

2%h

2Ch

30h

31h

33h

66

Slave DMA register failnre

Master DMA register failnre

Master interrapt mask register failnre
Slave interrapt mask register failnre
interrupt vector loading in progress
Keyboard controller test failre

CMOS power failnre/checksum calculation in progress
Screen initialization vatidation in progess
Screen initialization failnre

Screen retrace failnre

Search for video ROM in progess
Screen running with video ROM

Screen operable

Monochrome monitor aperable

Color monitor(40 column) operable
Color monitor(80 column) operable



Beep code at
code  Port 80h
4-2-1 34h
4-2-2 35h
423 36h
424 37h
4-3-1 38h
4-3-2 3Ah
434 3Bh
4:4-1 3Ch
4-4-2 3Dh
4-4-3 3Eh
low 1-1-2 41h
low 1-1-3 42h

66

3.8.6 Nonfatal System-Board Frror

Description

Timer tick interrupt test in progress or failnre
Shutdown test in progress or failure
Gate A20 failore
Unexpected interrapt in protected mode
RAM test in progress or address failure>FFFFh
Interval timer Channel 2 test or failnre
Timer-of-day clock test or failure

Serial port test or faiture
Parallel port test or failnre

Math coprocessor test or failure
System-boar select failure

Extended CMOS Ram failure

3.8.7 QUADYEL POST Error Code (port 30H)

® &8 § 8

10
12
14
16
18
1A
1C

Flag test

Register test

System hardware initialization
Initialize chip set checksom
BIOS ROM checksum

DMA page register test

8254 timer test

8254 timer initiatization

8237 DMA controller test
8237 DMA initialization .
Initialize 8259/Reset coprocessor
8259 interrupt controller test
Memory refresh test

Base 64KB address test



E 8 8 R B B

8 B

3A

3E

42

46

4A

4C

4B

52

56

58

5A
5C

67

Base 64KB memory test

Base 64KB test (upper 16 bits)
8742 Keyboard self test
MC146818 CMOS test

.ShrﬁrstpmtededModetest

Memory Sizing test

Antosize memory chips

Chip inter leav enable test
First protected mode test exit
Unexpected shutdown
System board memory gize
Relocate shadow ram if configured
Confignre EMS system
Confignre wait states
Reset 64K base ram

CPU speed calcnlation

Get switches from 8042
Configure CPU speed

Verify video confignration
initialize video gystem

Test unexpected interrupts
Start scond proteced mode test
verify LDT instruction
verify TR instruction
verify LSL instruction
verify LAR instruction
verify VERR instruction
Unexpected exception
Address line 20 test

Keybord ready test
Determine AT or XT keyboard
Start third protected mode test



68

Base memory fest

base memory address test
Shadow memory test
Extended memory test
Extended address test
Display error messeges

Copy BIOS to shadow memory
8254 clock test

MC1468 real time clock test
Keyboard stuck key test

Math Coprocessor test
Determine COM ports avilable
Determine LPT port avilable
Initialize BIOS data area
Determine floppy/fixed controfler
Floppy disk test

Fixed disk test
External Rom scan
System lock test

Wait for F1 key pressed

Final system initialization
Interrupt 19 Boot loader
Unexpected interrapt
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lntel 27256

256K (32K x 8) PRODUCTION AND UV ERASABLE PROMS

8 New Quick-Puise Programming™ u Plastic Production P27258 is
Algorithm for Plastic P27258 Compatible with Auto-insertion
-— 4 Second Programming Equipment
— Intgligent Programming™ Algorithm m Moisture Resistant
Compatible- .
| industry Standard Pinout... JEDEC
B Fast Access Time Approved ... 28 Lsad Cerdlp and
- 170 ns D27256-1 Plastic Package
— 200 ns P27256-2

{Ses Packaging Spec, Order #231304)
B Intgligent identifier™ Mode-

The Intel 27258 s & 5V only, 262,144-bit Ultraviolet Erasable (Cardip)/plastic production (P27258) electricelfy
programmable read-only memory (EPROM), Orqu‘lzoduﬁZKwdsbyabm,an!bytucmbew-
cessod in less then 170 ns (27258-1). TNsisoompaﬁblewﬂhhithedormnnceniaogrmMuﬂw
Intel LAPX 188, allowing full speed operation without the addition of performance-degrading WAIT states. The
27256 I8 also directly compatibie with intel's 8051 family of microcontrofiers.

The Plastic P27258 s ideal for high volume production environments where code flexibiity is crucial, Plastic
mmummwwmmwhmﬂmmmwmmu-

programmer overhead). Programming
mnmmemummmmofmwmlmmwwxmnmamm
ming method. mwwmmmmhmm such equipment.

The 27258 enables impiementation of new, advanced systems with firmware-intensive architectures. The
combination of the 27258's high-density, cost-etfective EPROM storage, and new advanced mictoprocessons
“wammmm;o;:euﬂwmduigmmwmmmmw high
retiaditity, high-performance oM,

The 27258's large storage capability of 32 K-bytes enables it to function as a high-denaity softwere carrer.
Entire operating systems, dlagnostics, high-level language programs and specialized epplication software can
mbahaﬂzssEPROMMonamm'smnwbuﬁhpemﬂhkm»datanﬁcmmawm
and execution of software and eiminates the need for time-consuming disk accesses and downloads.

Two-line control and JEDEC-approved,. 28-pin packaging are standard leatwes of el Intel high-density
EPROMs. This assures easy microprocessor interfacing and minimum design etforts when upgrading, adding,
or choosing between nonvolatile memory atemnatives.

The 27258 Is manufactured using intsl’'s advanced HMOS 1I-E technology.
*HMOS is & pusentsd process of Intel Coporation.

2ATA OUTPUTS
Yee o——ae= Qo2
O e
Yoo oot
- tEEELLY
R~""a
E—umwocm CUTPUT SURPRRS
pov Y H YGATG
Aebry : :
»uTS E x : ;iw-,
= onccomn | waTnet

280097 -1

i
§ -
:
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n 27256
Pin Names
Ag-Ag Addresses
CE Chip Enable
OE Output Enable
Op-07 Outputs
D.U. Don't Use
WE Write Enable
. 27256
2740 [TTeN
2Te18) 77613 | 27812 | aTaaeA | o 0 a7a2a | a7te P27256 B7T16 77324 [ 0 laT12aA) 27612 | 77513 | 27eee
Yep | QUL | Avg | Voe | Ve V Yee | Ve | Veo
Az b Azl Az A | A r&% Ae | WE m
Ay Ay Ay Ay Ay Veo] Voo | RC.| Ay | Ay | A Ay
As As- | As Ag As Al A A | A Ay A¢ Ao
sls e el Bl a TR NS
“~ Ay fed BETY 11} 1 19 1 11
L T (VT o OE D&/ IR Vref B Vo
Ay Ar | Az Az A Ao} Atg | Arg | A | Ay Ao Ao
Ay | A Ay Ay Ay GlE | &)= o4 e
Ao Aq Ae Aq A9 O & 10| O O Oy Or
Op |Du/Og] Op Qo Oq Og) Os | Os i O Qs s Gy
Oy |0:/04| Oy Or 0, Os} Os | Os | Os O Os O
O | O | 02| 0 | O Qs 06 [ O] 04 | 04 | O4 Q
Gnd | Gnd | God | Gnd | Gnd O} G 101 1 o] % Oy
NOTE:
lm-l“umsae“ComﬁbuEPHOMphconﬁQtnMunshownhnnbtocksndioun(toma%’?zssm

Figure 2, Cardip/Plastic DIP Pin Configuration
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FEATURES

* 8-bit transparent latch—'373

» 8-blt positive, edge-triggered.
register — ‘374

¢ 3-State~ output butfers

o Common 3-State Output Enable

* Independent reglisier and 3-State
butter operation

DESCRIPTION

The ‘373 is an octal transparent latch
coupled to eight 3-State output butfers.
The two seclions of the device are
controlled independently by Latch En-
able (E) and Output Enable ( OF) control
gates.

PIN CONFIGURATION

116

741.8373, 7418374, S373,
S374

Latches/Flip-Flops

'373 Octal Transparent Latch With 3-State Qutputs

'374 Octal D Filp-Flop With 3-Stata Outputs
Product Speclfication

TvpE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74L8373 19ns 24mA
748373 10ns 105mA
74LS374 19ns 27mA
748374 8ns 116mA

ORDERING COOE

Sheprocs Voo ® IV 5% Tu 2 0°C to #70:C
Plastc OIP N74LS373N, N748S373N, N74LS374N, N74S37¢N
Plastic SOL-20 N741S3730, N74S3730, N74LS3740, N7453740
NOTE:
For garding dewcas ta Military S sea the Sig Military Products
Oata Manual,
INPUT AND QUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74S 74LS
Alt Inouts 1Sul 1LSul
All Cutputs 108y JoLSul
NOTE:

Whare 2 745 unet load (Sut) i S0uA Yy, and - 2.0mA ln. and & 74LS unt load (LSul) is 20uA ty a0 ~0.4mA
"

LOGIC SYMBOL LOGIC SYMBOL (IEEE/EC)

a (5 vec
o (7] mg s
- 5] o
% (1] %
373 O [ o
o 1 5] &
% O [
5 E"
g,E 7} Qe
amo (T £J e
a ] Bl Yoo
o {1 [ &
= (] £l o
oy (7] (7 oy
374 + ] [ ay
%] ) &
s ;i
Lla [ 3
A O mEN

L
‘373

'373 ‘374
L S L R TR AT
{ } ! L & 1 ] 1
B¢ O 33 33 3¢ 05 O O
&
LA 1n .=|
'ﬁ o€ - ™
9 9 92 03 9, Qa5 9 o el “..@m
T PN G YAl —L
E N T S et 2 L Y T Ll oL i fe ° ot
Vg =P 20 ) — —t L ——
GNO = P 10 ' .
374 I ¢ —
X — -
3 4 LN B T S 7 T AT " 1n
N 1 — 1" "
. " T
B C 03 9y 0, o5 O O 1 E :
" er " "
- Y v | 1
1o o¢ " " " e
Q9 % 9 9y o, 095 9y O
VT T T T 1T vm— e
? LI N T T B
h tsarwons
| Yc-Pa2
GNO = P 10
[
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Latches/Flip-Flops

7418373, 7415374, $373, $374

The data on the D inputs are transterred to
the latch outputs when the Latch Enabie (E)
input is HIGH. The latch remnains transparent
10 the data inputs while £ is HIGH, and stores
the data present one set-up time before the
HIGH-to-LOW eneble ansition. The enable
gats has hysteresis buit in 10 help mirmize
problems that signa) and ground noise can
causs on the latching operation.

The 3-State output butfers are designed 1o
drive heawiy lcaded 3-State buses. MOS
memories, or MOS microprocessors. The ac-
tive LOW Outout Enable (DE) controis all
eight 3-State butfers independent of the latch

LOGIC DIAGRAM, '373

operation, When OF is LOW, the latched or
transparent data appears at the autputs.
When OF is HIGH, the: outputs are in the
HIGH impedance “off'* state, whiclr means
they will neithar drive nor load the bus.

The '374 is an 8-bit, edge-triggered register
coupled to eight 3-State cutput butfers. The
two sactions. of the device are coatroiled
independentty by the Clock {CP)>and Output
Enable (OF) control gates.

The register is fully edge triggered. The state
of each O input, one setup time betore the
LOW-to-HIGH clock transition, is transterred

to the coresoonding flio-fiop’s O output. The
clock bufter has: hysteresis buit in to help
minvtize prodlems that signak and groung
noI$e can causé on the clocking operation,

The 3-State output butfers are designed to
drive heavity loaded 3-State- buses. MOS
memones, or MOS microprocessors. The ac.
tiva LOW Output Enabie (OF) controls ail
eight 3-State butiers independent of the rog-
ister cperation. When OF is LOW, the data in
the reqister appoars at the outputs. When %
18 HIGH, the outputs are in the HIGH imped.
ance "off” stats, which means they will
neither drive nor load the bus.

s - I o HiTY
% oy 8, Q % oy

Yoo = P 20

GMO = Pin (0
LOGIC DIAGRAMN, '374
f
| By oy % oy %, % 9 o

e ] o m 1) 1N

I3 Ly L { )|
n Jo I ' lo v low fva fom
K S 9 9 Oy Qq 9
e
Voo =P 0
GNO = Pn 10
MODE SELECT — FUNCTION TABLE '373
INPUTS OUTPUTS
OPERATING MOOES INTERNAL REGISTER
o] 4 € Dn Qo~Qy
Ensble and read register t I 4 5 5
Laich and read regster ’C t ;’ :_“ Il:l
Latch register and disable outouts : t rl‘ :; :g




5437474374

118

Octal D-Type Transparent Latches and Edge-Triggered Flip-Flops,

Schottky TTL High- Speed TTL

Low-Pswer Schottky TTL

Standard TTL Low-Power TTL

Package - | Package

Device Type

Device Typet

{ Package
i C|PIM]cF

Device Type

Package R | Package
CIPIMICF Device TYPe!'EFiM—

CF

i
CIPIMICE| DoV TP T e ThnGr
: ,

SNS4S3T4 1 i

SNSALSITK

IR} ! !

b t
SN145374 3N y [

SN74LS112

T.L
. :

i .

FAIRCHILD :

1
7 ;
15 1IN ™ T
T R

I
T

i

{

O Y

MOTORCLA

.,.4-.

NS.C

PHILIPS

P S0

SIGNETICS

e o

g f

SIEMENS :

FUUITSU

HITﬁCHI'

MITSUBISHI

NEC
3

TOSHIBA '[

— f] -

Electrical Characte;'is tics SNS4L.S374/SN741L.S374

adbsoiute maximum catings over operating free-air teamperature range

tamperature range {unless otherwise noted)

Supoiy voitage, Yo T [Onenunq Irna-aw [swsaLsT -s5T to 125¢C
Inoul voltage i IV !remoerature range !sNLs 0C 0 10T
i 1 Storage temoerature range 4 —45T o 150T
recommend cperating conditions
| _SNS4L5374 | SN74L5374 |
"MIN__NOM_ MAX MIN oM max | T
Sugoty voitage. Veo 1.5 5 5,544,715, 5 5.25) v
“gneigve: outout voHage, Vou t =430 ¢ =400 | uA
~igh-mvet outdul currant. 1oy ! 18 84 ma
Hidit ot ciock =nading puise, T, : L LA 2 1 03
clawt 1§ ]
Q312 noid tma. lngig , At ;07 as
Sewo time. lyaiyp 1’ N &
Cosraung lree-aw temosrature, T g =55 125 0 i T
olectrical characteristics over recommended operating frea-air

PARAMETER T TEST CONDITIONSI

{MIN TYPL MAX }UNIT

K{T* Hujn-gval moul voitege ? .o
Vi Low-level mout voitage { 0.81 v
Vg inoul c!ama voltage NCOCEMIN, = ~i3mA K -1.51 v
Vop sMIN, v A R
Vo Hign-laver oulbut voltage cc th= Va1 T v
My sV max, gy SMAX 4
Vag =MIN,
VoL  Low-lavet qutout voitage : Vip =2V, 1o, =24ma 8.38 n.sg v
§ V) =V max i
' Jft-state cutput current, {Veo =MAX, Viy=2y, 60 ua
o
OZH 5 greiever voitage 200med jvo=Liv
OMt-state outout current, 1 VOO = MAX, Vi =2V, ;
nze Yy w04V -0 a4
ow-lavel vOitage acohec 0 =0. i !
i t B
B nout current & tvge =MAK, Vi=TV ! ! ma
TAKIMYM 110Ut YOILIGE b i
[ rignelevel noul current | VCE=MAX, V) =2V . W) uA
hy Loweievel oul Current VeC =MAX V=T ~0.4. nA
Ing  Short-circult outout current § |, VCC =MAX -3 130 ma
VGG “MAX,
icC Suogy current | Outout coatrat at 4.5V ‘-537‘{ 2 ol ma

switching characteristics, VCC=5V, TaA=25C

T FAOHM To j i
PARAMETER TEST CONDITIONS IMIN  TYP MAX i uNIT
(iNPUT) {OUTPUT) ;
tmax 5 30 MHZ
LI g Any Q
oML N <
Gy =4a30r. A =687Q. —— ————
o 2
——’3'-—"——1(: " o Any @ : See Notes 2 ang 3 -————'s—i‘ ns
favy i naoke ! i ‘9 28
o Qutout ! 0 28t
Any O t
ez Controt " l 2 EX as
By : Quipat Any & C =%F, A =667Q, H 12 w0t
oy 7 | Contrar ! v | Ses Note 3 ! mn 51 i

Pin Assignment

(Top View)

SNS4LSI?4 (N SN74LSI74 {J, N}
SNS4S374 () SN743374 1J, N)
J LSI74, ST74
FUNCTION TABLE

ST cLocx o | ouTrur
CONTROL

L t ] H

L t L L

L L x Qg

H X X Z

IFW CONQITIONS SNOwn 33 MIN or MAX, usa [N 40pr0OMale value spectheag under recommended
ooaraung conditions,

3 AN tyocal vaes are at Vo @SV, T4 =25T.

!NBI mare INan 0ne Suldul sMoukd De shortad At a ime and duration of the snort gcut shoud
oL S1Ceed ONe Second.

NOTES: 2, Maumum glock frecuency 13 tesiad wiin ail culpu(s loaged.
3. Sae 10ad cirous and wavelorms on cage J+li.

tmax ®mazumum ciock trequancy

TP H S0r004gation Caldy lime, Ow-ig-Migh-1avel oulpul

(PR B0ro0agalion Jatay funa, mgh-to-ow-level ouldul

19 2H Houtdut enadle Lime (0 Mmgn sevat

1o 2| #outout anadle time to low lavel

(P97 #outoul disa0le tme trgm Mign -evel

1P Z #ouldut disadle time rom ‘gw avel
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Logic Products

FEATURES

o Demuitipiexing capabiiity

o Multiple- Input enable for easy
expansion

* ldeal for memory chip select
decoding

» Direct replacement fov Intet 3205~

DESCRIPTION

The ‘138 decoder accepts three binary
weighted inputs (A, Ay, Az) and when
esnabled, provides eight mutually exch.-
sive, active LOW outputs (0-7). The
device leatures three Enable Inputs: two
active LOW (E,, E3 and one active
HIGH (Ej). Every output will be HIGH
untess E; and £, are LOW and €; is
HIGH. This multipie anable functon al-
lows easy paraliet expansion ol the de-~
vice to a8 1-0l-32 (5 lines to 32 lines)
decoder with just four '138s and one
invertor,

The device can be used as an sight
output demultiplexer by using cne of the
active LOW Enabdle inputs as the Data
nput and the ramaining Enable inputs as
strobes. Enable inputs not used must be
permanantly tied to their appreprate
active HIGH or active LOW slate.

PIN CONFIGURATION

119

7415138, S138
Decoders/Demultiplexers

| 1-Of-8 Decoder/Demultiplexer
Product Specification

— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7415138 20ns 6.3mA
748138 Int 49mA
ORDERING CODE
PACKAGES Veg® 5V £5%; TamOC o +70°C
Plastc OiP N74S138N, N74LS138N
Plastc SO N74LS1280, N7451380
NOTE: >
For Garding devices pr to Mittary S 100 the Sk Miitary Products
Oats Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 745 7418
Al Inputs 1Sut 1LSul
Al Outputs 10Su 10LSu

NOTE:

Where a 74S urrt Joed (Su) is SOuA Iny and =~ 2.0mA Iy, encha 74LS unit load (LSU) is 20pA tey and—0.4mA

.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

1 [0 1] Yoo
N 5
a2 (3] 7] 8y
[ 73] 8,
NG 3
£ ] (13,
& (i3] 3¢
ano (1] (7] 3¢

r

—
i —do

TBb [T

PR R

I 4

Adads




Product Specification

7415138, S138

S
[Pes

e -L
¥ (L]

o

ne

3

|

(i ]

€ £ &

(‘)I (5)! ml

S

e

120

3

IXTXI

T

Az

3

m

- SER Ll il
i
L) i an

?

Yl

».

Y

Ay
-

&

&

-
INPUTS 4
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Ey Eq

GMNO = Pt 8

[}

LOGIC DIAGRAM
FUNCTION TABLE

4L X I

=)

X

-~ X

H = HIGH voiage evel
L = LOW vohage level

X% Con't care
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