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2900 A.D. 7280 CROSS ASSEMBLER

INFLT  FILENAME
OUTFUT FILENAME

FROJECT . ASM
FROJECT . OBJ

QOO0 . . ORG
00 18 START : EQU
QL 00 FORMFEED & g
FEO3 CONST »
1 ﬁO FORTRAG
QOO0 31 OFF 17 -1
OOO3 21 00 10 L.D
QOO EhOQQ LD
slalel=! 2 INC
OOOY Es QL L.D
GOOR RE INC
QOO HhH QL L.D
QOO ING
QOO ()
OOl NG
QOL:2 LD
OOL4 ITNEC
QOL3 LD
OGL7 DA ING
0018 FéH LB LD
GOLA 2 TNG
OOLE LD
OO1LD INC
GO LE LD
QR0 25 INC
OO21 Eh OO0 LD
QO3 2E INC
Q024 Z&H OO0 LD
Q024 2= . INC
0027 ThH 20 L.D
00RY  BE NG
O0ZA s QO LD
OORC 23 INC
QORD EhH 00 LD
OORF 23 INC
6 Q0 LD
INC
- L.D

TNGC

VERSTION Z.00Db

OQOOO0OM
1800H

QCH
OZFFH
LEH

HL o 1OGOH
(HL. ), OOH
HL..
(HL.) s O1H
HL
(HL.) wO1H
HL.
(HL) 4 OOH
HL.
(HL.) 4 18H
ML
(ML) , OOH
HL.
(HL) , 18H
HL.
(HL)  FFH
HL.
(HL) ,FFH
HL
(HL) 4 OOH
ML
(HL.} 4 OOH
HL.
(HL.) 4 25H
ML
(HL) 4 QOH
HL.
(HL) 4 OO
HL.
(HL) , OOH
HL.
(HLY 5 OOH
HI..
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LD &, AbH
ouT (13EH) . A
LD A, ALH
QLT (L7H) A
LI A, AbH
ouT (9EH} . A
LD By FH
QuT (14H) A
10 LD A, (FAGDETA)
ouT (FORTFAL) A

er !
OO4s5
OO49

OO4E CoM 1

OO4R pr LC ™ A CLOHD)
004D 06 0L LD BL,O1H
OO4F A0 AND . E

OOBO 20 1D IR NZ,COM_2
OOSR DE 12 X IN Ay (12H)
OOS4 06 OR LD B, O#H
0OO8&  AD ARND 2

QOS7 28 1é IR Z.,00M_2
0059 BE FE LD A FEH
OOSR AR 0010 LD (LED) A
OOSE AE 1L - 5] A, L1H
Q0L IR 00 10 LD (FORTADDS) 4 A
OOLE  IE 12 4 LD A, 12H
OO&S B2 09 10 LD (FORTE) . A
OOALS 2108 10 LD ML, IBF
DOLE BE QR LD (HL) L O2H
OO&D 18 4R JR READ

QOLF coM._ 2

OOLF DR 10 IiN A, (1CH)
0nO71 Ob 02 LD B OZH
OO7E AQ AND I

DO74 02 96 00 JF NZ ,COM__E
QO77 DE 14 N By (1EH)
Q079 04 OF LD B, O%H
QO7E fa%e) AND E

DO70 CA R& OO0 JFe 7,COM_E
OO7F EEOFD LD A,FDH
0081 200 10 LD (LED) (A
0084 IE 14 LD A, L4H
Q084 E2 00 L0 LD (FORTADDS) . A
OOYY IE 16 LD A, LbH
OOBR 209 10 LD (FORTC) (A
QOORE 21 0A 10 LD M. TEF

OO . B 20 LD (ML) , 20H
OO CE BA QOO JF READ

00 4b . CoM_5




OOYb
OO
OOA
OO%R
OOk
OOAG
GOEZ
OO
QORA
(O10TA1C]
OORE
QOAap
QOREO
OOER

QORE
OOBEA
CGORA
OO
QORE
OO L
GOCE
OOCsH
OOCH
O0Cs
OOCEH
QOCE
GODO
QOD2
O0ODS
oOD7
OODS
OUDE

GOER
QOED
OOED
OOFO
OOF L
DOF4
QOF6
OOFS
OOFE

18

A
A0
21
ED
20

~r s

L

21

04

04

0l

10

10

10
1a

02

10

10
10

10

10O

10

10

10

10

1o
10

READ:

0743

YEADL

NO_FEH:

IN
LD
AND
JF
IN
LD
AND
JF
LD
LD
LD
LD
LD
LD
LD
LD

LD
LD
Cat.L
DJINZ
LI
ouT

LD
L.D
CFI
JR
LD
CF
JR
LD
CF
JR
LD
ING
LD
CrI
JR
JR

LD
INC
L.
CFI
JR
LD
LD

g

@, (LCH)
B, O4H

2

NZ JWRITEL
A, (LaH)

Fi y O2H

B

Z WRITEL
A, FEH
(LED) ,A
A, L5
(FORTADDS) , A
A, 14H
(FORTEY 4 A
FiL . TEF
(ML) 4 O2H

B, 1H

Ay LH
DELAY
QT4

A, (LED)
(1L6HH) A

AL (FAGFRT)
HL, FAGDATA

NZ ,READRZ

A, (CLURDATA)
FFH

NZ  NO_FFH

A, (CURFRT)
OOH

NZ READZ

A, (CLIRDATA+1)
A

L. » CURFRT+1

7L ERT _CONGT
READS

A, (CURDATA)
A
ML  CURFT

NZ , READZ
A, (CURDATA+1)
Hi , CURFRT+1



OOFE
0100
OLo2
0104
0104
0107
0LO9
OLOR
QO1lL0E
0110
oLLe
GLLS
OLL7
0LLe
OL1C
OL1E
OLE
Ol
OLES
012
0129
0120
O1L2F
QLR
OLES
01354
OL3é
GLES
OL3ER
0130
0140
0141
014%
0lLa4
0146
0149
014A
OLaE
QL4D
O1LD0
QLS
0133
OL5é
QLH7
GLSA
G1La0
OLSF

)&

3
£

AL
1E

]
s

(5
FF
2B
0Ob

EOFF

24

OO

1D

04
18
16
FF
01
18

34
44
D1

SE

O

=0
(¥]9)

78
08

OB
25
GE

ok}

cE EE

10

10

10

10

0%
1o

€5
o2

OR

10

10

10

10

READZ22:

FRT _CONST @

WRITE ONTL

READE

CHI
JR
JR

1.D
CF
IR
LD
CF
JR
LD
CF
JF
LD
G
IR
LD
LD
QU
EUSH
CALL
CaLl
CALL
FOR
DEL
IR
LD
OuUT
LD
LD

LD,

TN
DEC
JR
LD
LD
AMD
JR
LD
L.D
IN
LD
LD
LD
LD
cal.L.
LD
CF

READZ

A, (CURDATA)
FFH

NZ , READZ

A, (CURDATA+1)
FFH

NZ , READZ

Ay (CURFRT)
OO

NZ , READZ

A, (CURFRT+1)
16H

NZ  READR

BC, CONST

A, (FABPRT)
(FORTFAG) LA
BC
FRTNEXT CH
CHEDE MAX
DEC_SND

BC

I

NZ,WRITE _ONTL
o, (FAGDATA)
(FORTFAG) , A
D, FFH

HL , FORTE

0y, (HL)

F, 10

D

7 EOF

HL., TBF

iy (HL)

B

7L WATTE

ML, FORTADDS
C, (HL)

A, (0D

ML, (CURDATA)
(HLY A

ML, COUNT
(HL) , 25H
ING_SND

A, (CURDATA)
FE M



OL64 20 =3 - JR NZ ,NOT_ MAX
Oled  3A 06 10 LD A, (CURDATA+1)
01 &S i FF o FE

Ol&E 20 20 JE NZ,NOT_MAX
016D 21 02 10 ) ML . FAGDATA
0L70  Z4 . ING (ML)

0171 7E LD A, (ML)

0172  Eé oL AND Q1H

o174 77 L.D (HL) ,A

OL7% 21 00 18 LD ML, START
0178 22 05 10 LD (CURDATAY , HL
OL7E  3IA 0L 10 LD a, (FABFRT)
OL7E 21 02 10 LD HL , FABDATA
0181 ED Al CEI

0183 02 08 00 JF NZ  READL
0186 FA O3 10 LD A, (CURFRT)
0189  FE 00 cF OOH

0188 C2 C8 00 JF NZ , KEAD1
018E  3ZA 04 10 _ LD A, (CURFRT+1)
0191  FE 18 CE 18H

0193 CA 20 01 JF 7 FRT_CONST
0196 03 C8 00 JF READ1

0199 2L 05 10 NOT _MAX s LD HL , CURDATA
0196 4 INC {HL)

019D n2 0B 00 JF NZ ,READ1
O1A0 ol ‘INC HL

0lAal 34 INC (HL)

01A2 03 C8 00 JE READ1

01AS 06 O1 : EOF LD B OLH

O1A7  3E 1S Tl LD A, 1 5H

01AT  CD &B 02 CALL.  DELAY

O1AC 10 F9 DJINZ QT1

01AE 21 OB 10 LD HL. o COUNT
O1R1L 35 DED (HL)

OLED 20 87 JR NZ ,WALTL
DLE4 21 0F 10 FORMFEEDL : LD HL y COUNT
OLE7 34 25 ) (HL.) , 25H
OLRY  2A 08 10 LD ML, (CURDATA)
OLRE 6 OO , LD (ML) 4 OCH
GLRE  3ZA 05 10 o LD AL (CURDATA)
0101 FE FF , CF FFH

OLCE R0 17 JR NZ ,NOT_MAX1
01Cs  TA 06 10 c ) A, (CURDATA+1)
0108 FE FF ‘ CE EEH

01CA 20 10 ‘ JR NZ JNOT_MAX1
0100 21 02 10 ' LD HL. . FAGDATA
01CF 34 . ING (HL)

oLDO 7E LD Ay (HL)



OLDL
OLD
0LD4
01D7
G1DA
01DC
OLDF
OLEO
O1EZ
OLEX
OLE4
OLE7
OLES
OLEE
OLEE

01RO
OLF R
OLFE
OLF&
OLF9
OLFC

0205
Q208
0208
Q20D

O8Lo

Q212
0215
0218
021A
0210
OR1E
QRLF
022z
OR2S

QP26

0228

OR2R

Eé4

Gl

Q0

O

08
058

02

FE

FF
16

. 4K

1c
O

45
Ol
02
Al
15
03
0%
Al
OR
04
(BT
Al
41
Q1
18
1
10

4R
O
Lo
44
DL
4B
o1
18

I
L

10

14
10

10

02

00

00
10
10

10
10

10
10

00
10

QO
10

O
02
OO0
10

NOT_MAX1:

G0u .
HIGHL:

WRITEL:

FRT_DATA:

FRT_FILE:

FRTNEXT_CHz

AND
LD
L.D
LD
JR
LD
INC
JR
INC
ITNC
CALL
LD
ouT
JF

IN
LD
AND
JF
LD
LD
OF I
JR
LD
LD
ORI
JR
LD
LD
CFl
JF
LD
ouT
TN
LD
AND
JF
LD
LD
QuT
CALL
CALL.
JE
LD
ouT
IN
LD
AND

4L

O1H

(HL) A

HL , START
(CURDATAY , HL
s0U

HL  CURDATA
(HL)
NZ , SOU

HL.

{HL.)
ING_BND
f,FFH
(1aH) A
£OM_ 1

Ay, (1CH)

E, OBH

Et

NZ ,COM_1
A, (FAGFRT)
HL , FAGDATA

NZ  FRT_DATA
A, (CURFRT)
HL , CURDATA

NZ L FRT_DATA
A, (CURPRT+1)
HL  CURDATA+L

7,00M_1

A, (FAGFERT)
(FORTFAG) A
A, (10H)

Et, 1OH

E

7L,00M_1

HL , (CURFRT)
Ay (HL)
(10H) ,A
CHECK_MAX
DEC_SND
COM_1

A, (FAGERT)
(FORTEAE) A
Ay (1CH)

E, 1OH

B



Q2R
D
0240
0241
OR24%

-

(25

0244
0244
0247
024
0R4R
OR4E
OES0
0252
0255
0256
QRE7
OR5
OFSA
ORSD
Q260
ORbD
0265
ORbb
0268
0269
DR6A

0261
0260
QR6F
Q271
Q274
QR77
O27A

OR7C

O2E2
0285
0284
0285
0287
Q280
Q280
0290
0292

ORG4

Fo

0%

10

O3
FF
17
04
EE
10
o1

0
Ox
0g
0

10

10

10

10O

L 02

02
02

o

02

02
02

(@b

02

CHECK_MAX

CHECK

HIGHE

DEL.AY

LDLFe
LDLY1
LDLY2
LDLYE

DLY:

DLF:

DLYL:
DLYZ:
DLY3:

e
wlon

JR
1.1
L.D
ouT
RET

)
CE
JE
LD

CF

JR
LD
INC
LD
AND
LI
LD
LD
JR
LD
INC
JR
INC
ING
RET

FUSH
CALL

LD

JE
T
JF
ADD
DINZ
FOF
LD
RET
DEC
RET
LD
JF
JF
JF
ADD
DJINZ
JF

qu

2 FRTNEXT _CH
M.y (CLRFR)
A, (HL)
(LOH) A

Ay (CLURFRT)
FFH

NZ , CHECK:L
A, (CURFRT+1)
FEH

NZ . CHECKS
HL  FOGERT
(HL)

A, (HL)

1k

(HL) oA

Fl. . START
(CURFRT) 4 HL
HIGHS

HL . CURFRT
(HL)

NZ , HIGHE

HL.

(HL.)

B

DL.Y

B, 80OH
LDLY 1
LDLYS
LDLYZE
ALO

LDLF

EC

A, (DELAY)

&

Z

C B 8BOH
DLLY L
DLYZ
DLY3
A,0
DLF
DLY4



QRP7 CE 98 02 DLY4: JF DLYS

Sl TA O DLYSH: NOF

Q2GR CE a3 o2 JE DLY

DR 21 OD 10 INC_SNDe LD HL .S _LOW
ORA1 x4 INC (HLL)

ORAZ 20 20 JR NZ,5 NEXT
0204 ZAOOF 10 LD A, (S _HI)
Q267 FE Ol cr oLk

GZAY 28 0D JRR 2 LWl
O2AR 21 0 1o LD oo & Lx0W+1
O2AE 24 INC {HL)

O2AF 200 1F JR WNZ .8 NEXD
QLBL 21 OF 10 LD B oo & MY
Q24 s 0L LD (HL. ), OLH
O2RB6 18 1& JR S _NEXT
02R8 21 0E 10 L.OWL s LD HL .6 _LOW+1
O2BR =4 ' ING (HL)

QZRC TE L.D Ay (HL)
028D FiE 80 Cr 8OH

O2RBRF 20 0F JR NZ & NEXT
ORCL Ch E9 02 CAlLL SEND_SND
0204 06 0OA L.D B, OAH

QR2CH ZE OA : @ATa2e L.D A, OAH

QzC8 CD AR 02 CaLL DEL.AY

QRCE 10 F? DJINZ arz2z

Q20D CDh ER 02 . cal.l SEND _SND
O2D0 22 8 MEXT: RET

0201 21 0D Lo DEL _SND s L.D HL o S _LOW
QZD4 a5 DEC (L)

ORDE 7 () Mg (HL)
O2DE FE FF o FE

O2DE a0 O JR NZ .8 MEXT1
ORNA W1LO0E 10 LD Pl & LOW--1
Q20D 8 DEC (HL}

QEDE 7E LD Ay (HL)
OR0DF FE FF - L FFH

Q2L 20 05 J i NZ S _NEXTL

B3

ORET 21 OF 10 LD ML, & _HI

OZEL RhH 00 LI {HL.) , OOH
Q288 "y § MEXTL: RET

FF SEND_SND: LD By FFH
ORER =00 LD A,
ORED A LOOF INC A

OREE DE 90 : ouT (FOH) A
QRFO 5 FLSH BC

ORF 1 Fa FUSH AF

OREZ 06 OL LD E, OLH

O2EF




OZE4  ZE 01 GTAs
0XF6 D 0L OF

OZFY 10 F9

OZFE  F1

O02FC CL

0%

20 ED

ce

: 0 DELAY
QEOZ CD 19 O3

DEROH O 1O

GEO7 O 0A OF LDLFO
WROA  CE 0D OF LDLY 1
OAOD X L0 O3 LLDLYZ

LD
CALL
DJINZ
FOF
FOF
DEC

JR

TRET

1:

1
A

o
"

OFLO Cé QO ) LDLYZE
o=l 10 F3

0%14 C1

O3L1LH EAOOL O3

0% (I

0Z19 ED DLYOL
0510 8

OF1R &6 FF

OFELD cH 20 03 DILLFOL

020 03 23 0% : DLY1d
OR2E 03 246 0OF DLYZ2Z

O Cé D0 ; DILLYZES:

OE2E 10 F3

0E2 Cz 2D 03

C3 EO 03 DLY 44
Q0 DLYSS

o

1000

1000 D0
1001 0L
L0022 ol
LO0OXE OO 18
10048 OO0 18
1007 FF FF
1009 Q0
10O0A 00
LOOR 25
10O F
1OOD OO QO
1OO0OF Q0
101G

-
=3

OREG

FUSGH
CALL
LD
JE

\J F::l
JF
AnD
DJINZ
FOF
LD
RET
DEC
RET
LD
JF
JE
JE
ADD
DINZ
JF
JF
NCIF
JE

FORTADDS &

FAGPRT

FAGDATA:

CURPRT
CURDAT

MAX e
FORTC
TR :
COUNT s
LED ¢
S _LOW:

END

A%

44

B, OLH
DELAY
QTA
AF

B

E
NZ , LG

BC

DLYOL
B, 1OH
LULY L

A, 0
LDLFO
BC

A, (DE

A

Z
B.FFH
DLY11
DLY22
DLYEA
AL O
DLFOL
DLY44
DLLYDS

DLYOL

DEFE
DEFE
DEFE
DEFW
DEFW
DEFW
DEFE
DEFE
DEFE
DEFE
DEF W
DEFE

ale

1

OF

L

1

LAaYL)

1O0OO0OH
OOH
OLH
OLH
1BOOH
1800H
FFFFH
OOH
OOH

QOO0
OOH
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CHECKS 0247 CHECK_MAX 0244 COM_1 OO4E COM_Z O06F
COM_T 0094 CONST =OTFF COUNT LOOE CURDATA L00%
CURFRT 1003 DEC_SND 02DL DELAY OR&E DELAYL OEOL
DLF 0287 DLFOL 031D DLY 0283 DLYOL OELY
DLY1  028A DLY11 0320 DLYZR 028D DLYZZ OBRE
DLYZ 0290 DLYZESI 0326 DLY4 0297 DLY4S
DLYH  029A DLYSS OITO EOF O1AS FORMFEED =000C
FORMF  OLE4 HIGHL OLE7 HIGHS 026A 1BF LO0A
ING_SN O29E LDLP 0271 LDLFOL 0307 LDLYY 0274
LDLY11l O3Z0A LDLYZ2 OR77 LDLYZ22 03OD LDLYS 0276
LDLY33 0310 LED 1000 LOOF OZED LOWL OZES
MAX 1007 NOT_MAX 0199 NOT_MAXL ©OLDC NO_FFH QOED
FAGDATALOOZ FPAGPRT 1001 FORTADDS 1000 FORTC 100
FORTPAG=0LE FRTNEXT CH 0236 PRT_CONST 0120 FRT_DATA 0213
FRT _FILO2EL OT1 OLA7 OTR2 0206 QT4 OORE
@A OZF 4 READ OOBA READL 0OCH READXD 0136
READZZ 0104 SEND_SND 02E9 SOU 01E4 START = GO
§ HI  100F $_LOW 100D & _NEXT 0200 8 _NEXTL 0REL
WAITL  OLSE WAITZ OLED WRITEL O1EE WRITE_CNT1 0128

OO00O ASSEMELY ERRORS
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. .Package . ‘Packsge | = , . Packaga . . .t Package . .. . ‘Package
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Tbsolule masirum 1oUngs Over Operaling freesif lamperature Tanger % dr ., 1s A . 1}
ooy vonawm. ¥CO 1. v T Ooeretmg Wevred | swsat's :
Tret vorew - v . L. tempmeatwe toge N [enrn s | 3
T v Vemvai it a0t 4 u . X ) ¢ - S <
. rec d aperating cond
SNBALSO04 ™ 4 | - o ; snanoa. : .
—_— . AN, NOM MAK |, MIN oo ° NOM  ce 3 MAX H
Svrwny vrean VOO T b v en 3. v
o ot ot e, 10w B i a : ‘
Com et actodd Surion, O 5
Trersieq heeese wmow aie, 14 o -~
s oy . .
alectrical 'characteristics over "r‘ucommqndn ng N
free-air temperature range A 'A% Vi f
o PARAME TER YEST CONDITIONS 1.7 [MING TYP§ MAXJUNIT|* 2
|_¥ire__righievsl now voliage - X 3 N s ) V. 1 - g .
vl Low-evel iInput voltage SE C0.8] W
T e :zz::::‘ T . ot M cmy s 1
v High-lavel output voltage ¥ L 'L o IER P W vl L o4 eed " 4I01 WL
L on on N o A M .° 10y = MAX : = Aok 140.‘[1“1;“[ [ILY %
Vep TMING . ym-'zv e Anput Clamp diodes nol'en
VoL  Lowdeval oviput voltage 4, T i o o4 | 'snsu.'llﬂ’(u.' dreuttas ™, ‘
! E -
\ nput Cwrrent ot vcc-qu"
maumym wpul voltage 2y : ¢
iy High-tevel noul current ! Voo =MAX 'Viy=2. 9. “|
T Low-lavel mngut Juwrrent vcc-MAX ‘lllL =04V
Snortorount - =51 SILS Fanulyis 3 '
1, o -MA tA v
05 sutput ourrent ¢ o vee M 5-» [ TiLsFomiy ! e . Ly .
ecH Sueoly curemnt i v N -M’A’XJ Total, outputs hgh N
10gy  Suroly ourrent . K ce=MAL Total, outputs low"
. Average per o8 .
] Sopty ourrent . V —SV‘. x
ce Y o ‘. : cemav (50" duty oyclc)
\ Propagston nuy |-m¢, . L ¥
PLH -y ou.to-tign-teveloutout vce-sv, vn-?s' i
onoapahon doup time, CL-ISP? \AL-IKO .
veg 6A lV 34 LA L
1l 1 " ||| [v | | |

1For condiions shown te MIN or. MAX, use the sporopriste valua, .o.onua mdu tecom i ' ; Lo .
LA typreal vatues sre #t VEG= 3V, Ta=28C. - v, 1. <
*Not more than one ouw.n M0ud ba shorlea 8t 37tine, and for susm /sum(' and srms ISNHS' _dwation 9l shor - owm-l.lhould not uo-od 1 boands
N E - A R
¥ * I ’ ¢ :. R al
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Quadruple 1 2- InpUt: Positive: AND (Gate..t

Vi

$ AN typical values are st Voo =9V, .
more than one Ouloul should be snorted st 8 time,

¢ NoOt

Ta=25C.

asnd {ov.!NSAS"ISNﬂS', duration ni cutput short orouit should not erceed one seoond,

Yy Me I oY
. Schottky TTL . |,... High* Speed TTU % Low~Pow Schottky TTL. Slandud TTU " ° | :Low-Power TTL |
. Package - =] s Package . .Phckago' .Packaga X | Package
Device Type Dcvnco " Devuco Type Device:Type
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SIGNETICS NS08 i NT¢HOS . FO[AD! NLSO8 . a ) NT408 - — FO[AD
1 < ; 4. : iy :
SIEMENS L. FLHML - O -
FUJITSU v m
——— HLSos 4 1) B
HITACH! - :
TA (RIS e 0748 7 H0250 | D[P
MITSUBISHI . ;- ML S08 PO} M$3200 P
NeC ¢ . BESEE .} TsLSO08 . ICDf wPB2M * XD
TOSHIBA N N 2 g F H TO308.. - ~
Electrical Charscteristics SN54L508/SN74L508” ' ) R
sbsolute masimum ralings over ooerating {ree-sir tempetature range
Sumwy vohraw. YCC ” Qneralvg ¥ T swuaLs ~34C W 18T
treul wen ™ Temperetwe tangm F""L’ ., oC e MWC
Intene mmltor vivianw $.3v S oge lemeorsiue ot S, L . ~WT w 4C ..
vecommended opersting conditions ! r.o: 1Y §
SnsaLsos . - SNIALE08 -
M NOM MAX N NOM AT
Sy ymtese, VOO . oy § <33 (RN 15
et e A ek 0w 1 T
| ouwret autmut awiant, Sg(
. Cewretug Movobe tomeeratwr, Ty o0 & -8
slectical characlerslics ov
frae-air temparatire unga g
PARAMETER™, .= TEST co~o|r|onst
Viy High-level input vollage R s e
Vi Lowravel mout voltage AT i
Al Input clamp voitsge VCC"M'N- tym ~18mA U
VOn  Hightevel output voliage VeC = MIN. Vi = 2Vy,
. . 1gH =MAX Fr. .
. VCC=MIN, v =2V "
vou Low-level output voliage 1oL = tma R}
lrout current 8t
- -
[ masimom oot itage VEOSMAX, V=WV
[ High-leval wput current Voo = MaAX Vig=2a.1v
M Low-tevel wpul current Veg=MAX Vi =0.4V
Short cwoun R S4LS Family
‘os oulpul ourrent & vees MA‘X i LS Fomily
lceH _ Supnly current ' Veg=MAX Total, outputs high
IcCy Supoly current Total, outouls bow
Averape pergate : ; ’
1CC Supply owrrent VEC=SVe ichag auty cycte) 0.8% mA £508 CIRCUIT
' Provagation datay Lima, ' m
PLH gu-to-mghlevet output vee=$Y, TAmIST. S
. Propagaiion delay time, C =I%F, R = a0
PHL  pgh-to-ow-lavel outout B 0] ™
Pin Assignment’ (Top View) o — g— %t
L. d ' [ 7 T 3 N ) w
) AN R
K3
. s !
B A  ad
'
£ 3 3
poaitive \ol‘:‘: (
1, Y=AB Co . .. L
1 For oonditions shown a8 MIN o MAX, use u:wbveoriu ) saitied undu " opering i ) v .
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N Package® . . v | Package w s |- Package | Package Package
. ‘{Device Type Device Type Device Type o Device Type Device Type
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- T " vy - REEE . : o . oo RN |
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Electrical Charscterlstics ' SNB4L S32/5N74LS32 s . v ey N b o
Thsslute merimom ratings swer operaling fres-sir tempersture fante S \ . g .
[rvm——rys ™ Oswareg ovor [vens [, -w< w vt Schematics{each gste)
T v lowersive e T SN0 S ec 1w W
Sixrege lemperstwe fenge ~§5C @ 1WC
recommended speraling conditions . 1909 1000
EN34L8I2 ENTALSIZ
T eow . WaE e wowwax | T
. Suscey vertaw. VOO B . 4.8 3o 88 Ln $ ., WLn v
Mprovet sutout arten, iou N N A - 400 k. - 400 wh
Low wwel auipil Bstendt, 101, ., B . "4 ¢ | .-
Ciratm Poarae temperotwe, T4 RN " * | % ‘. '
electrical charactérdstics over recommended operating "%
. free=air temperature range  ° :
PARAMETER S TEST CONDITIONS 1 MIN TYP § MAX |UNIT
. ViH High-level inpul voltage e, F 9 7 2 . A .
ViL Lowslevel Input voltage Ly ] 0.0 32 CIACUIT
Vi Input 0lamp voltage T VegmMIN, e —igmA g =1.%
) VeC=MIN, Viy=2v,
Von  High-level outpt voltage - |°°:_M“ ™ '
VEE=MIN, VL=V mex,
VoL Lo--uuj output vohfgo A o
ot arrent a B 3 = .
h marimyum input voliage . V.co-ull, V|-‘7v
Wy Hign-level irput Gurrent ~. Vop=MAX, 4 Viy=2.1v
hy Low-evel input Ourrent | Vec wMAX, " Vy =04V
3 . . |SILS Famity
. e - - b
: los  Shori-ooult mfpu\ ourrent @ V;:c MAX e fHLsVumlv
IcoH  Suply ourent i vcé.-MAX Totat, outputs high
ICCL  Suwwly owrent 3 Toal, outpuss low
i . L « |Average pergate
o Jveg=sv
1] lee Sunply owrrent .+ Vee g (50% duty ayola)
e Propagation delsy time, e R
TLIPYH owmtomigndevet outon T2 Vggm SV L TA=IYEY
. Peopagation delay hime, -3 Cy = 13%F, AL =n0
' A AR oo VRPN LAELE
o PHL Pighet o-lowevet” output 1 S
Pin_Assignment. “(Top View)
J i
Al .
i, .
B ’
t !
v
¥
1 .
i
. LL32 CIRCUIT
: positive logie: L. . Resistor values shown are nominal and In ohms
" v 1YmA4Y, : ' '
',H'a oconditions shown 28 MIN or' MAX;“use the approoriste: velue ied under . - ";pgmiﬂo .' a o
T1AN typioal values L V=SV, Ta=2sc, ety £

o Not more than one OuUlpUl should De shorted at-a Lime,
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. | Package s 1tuqs.Package - Package'{ | wPackage” Package' | ;

ice ! ) D Vce T:
Device 'Typo_ cTpTmicr Dov!co Typc clPTmicA S Dcwcn Typc cIBTmlcr Davice S PIMIcH ovice ypo TP TMIcH :
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B El
sbsolute maximum’ u(m(l ovor opculm( : # @ . . DAho%ouu B }
free-sir temperature “renge * e . 0 Veg fyg V1 ¥2 Yy ve vy.ve N
Sty vollage, Voo 3V Operating tree-ar [ ] —sscto s | 16]]1s]f1al 23] ]12]{f11}]10(]-9 4,
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ncomndod oporornlm( con mon

Y ) 4"'{&&306&5!)!“.‘ .
s 2 [MiIN - NOM | MAX

51488

Sw.ply vollage, Voo~ N

Hugrie vel utput Current, I “ - wigi
Lowleval autput current, I0¢ ...

l-’.ﬂ 400

Operatwg treacsv temperaturs, 72",

i\A_ 8.0nC \onou T T
}—w—";? N ——5{)7Py

electrical chnruhnsuc- ovu
free-air, hmponluro ungo

PARAMETER 8. * - YEST CONO'T‘ONS'AI'

™ High-tevel inout voltage ALY WY

S e

2 W o mPul’s

- LaNE
Va Low-tevel input ¥oltage -

ENABLE [, SELECT;«

vy Input olamp voltage .o .0 4.

A 01 307 6 B A,

Vou  Hign-levet output voitage*

e
Vor  Lowrlevel outpuf voltsge

e
L] Yout owrrent at manmum ¢ "
toout voltage : -1
] High-level irout gurrent *; - - vcc-mx_ N
i Lowlevel nout ourrent A | Voo =MAX, ,,V|-0 W .

log Short-owoul OUtpUt Ourrent ¢ | Ve e MAK (* w vl .y ©

‘cc Suwoly ourmnt VGO MAX, + Outpuls enetisd

o L T ng ooen {
— T ]
i ‘ R :
» LA b4
lent lliom Binary soteat - . * o la
1PLH | o Any output vee=sy. . e 3 * f
PHL TReasees !
IRLH Cy =150F, ° i
e - AL =2 detay ~3~ M
- teom Erable fumaar - NN
LR o any outout s ’ 3 ” 14
Ty ny outpul N e T B 7% ENABLE e e =i ” :
e s { e N
. . R - ""x“ g:; - | .
. i . —d BEEE > 0y M
. L - . . il :
o . . ! . Data .
O - . b . * T oUTPUTS H
. : ils . -t
f b
. “ ", . l
il- ., ’
: .. L SELECT ;
: " B IomeyTs
R e by A L S ¢
-t v “y B Her" i
Tyt b L ‘ o ot .y :
RS Haes . C 2 .
. o - #5138 "L 5138 DECOOER/ DEMULTIPLEXER
[ H g : :
. N 1
ey S g - " DEE— T g T T P R
1 F o condilions shown a3 MIN or MAX, use the aporopriate vahue' fed wnder ¢ " aper ating’ Jor the devoe type.., v «
$AN typcel vakes are at Vo= SV, ToA=75C.
®Not more (han one Culput should e shoried at o tme, Md duranon of |N N\-anwu tes1_should Nol saceed one second. i @
SipLy ™ ropsgstion delay time, low-to-highelevel “outpui . _,\,4-,-.‘-.«.'1 s ot 2 WA ey
1PHY ® FO0sE1I0N Grlay Uime, Migh-10-l0w-level Sutput . H AR BT e e L e "
: e e o« 43 - RS .
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H
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Electrical Chalac(o{uhcs 5N54L5245/$N74L5245 - N
sbsokute mazimum ralings over opolllln( fron-air temperature rangs
Suorly vo'tage, VCC v Operating hoe-air.. '+ | SNSILS | "=85C 1o 125C.° - .
Input voitaoe v temparatuce range -' | SNTELS 0C 1° 70°C
H . N . Storapne lsmpersiwre ranga - ° .. =68C 10 1S0°C
g1 . . 5% tecommended opsrating’ conditions = -,
B - SN541.5245 " '[ ¢ * SNT741.524% . o -
. P Vs R NOM . « MAX *i4
I supry voitaae. VEC 2§ 4 8,28
Migheve! output arrent, IOH .. o e 1
Low-levet output ourrent, 0L < dlain onrb, 24
Operating tree- st lnmumu; Tas M :
i ; SN74LS245 ¢
2 "“"ET“ MIN_ TXP§ MAX Dat
ViH 7 Highelevel 1nput valt. noﬂ. )

. '°“~ " low-level vaitage soniied

L ow-lavel inpwi voltaps

Input_clamo vollag#e-.7 4

anuu:(V'r‘—VY Y.

EVCC = MINS L
WMV, Y

% Vu_ V"_mu

Oft-state output ourrent, n
101" * Nigh-tevel voltage’ sootied |

o Gt

te avtput GI"M

Inout ourrent st

B

Mmazimum inaut voltage /

L]

High-level input_ouwrrent

OIRo b

1 Low-evel Ingut owrrent . . .

10§ Short-gerowt output purrent ‘.

- Totsl, outpute Ngh
lcc Suw‘v eurunl Toral, cutputa fow.
’ * Outputs st HIPZ

FONEN lwulchlnz chuuumllu. VCC:-SV TA: 'SC =

PARAMETER TEST CONDITIONS MiIN TYP MAX N
- t
Progapation delay tme, . -.
. 3 . [} .8
PLH pgmetoeigh-tovel ottout . : - : /
Propsgation delsy time ™, - § . RN )
PHL o to-low-tavel outout . of RL-“ 2., - ! 1 m
Su Note l n g
1PZL Oulput enabla time 10 low lavel oo 21 407 n
1PZL Outout anable tima 10 hgh isval 5 0| ny .
L2 Output Bisatle tima brom low leval _I' Cy_=SoF, R =6670, o 15 ¢+ 25 ns
(o2 Outowt @aable fime o g lavel | See.Nete 2 % 1§ . 25| m’
- - . .
T T .t . * - .
1 For conditions m-- 39 MIN o qu. use the anowvuu velve 2000 fad Under recommended cperating conditiona,”™ ! o

1A typosl velues are al.Vgo =SV, To =25°C.

*Not more than one autput shoud be shorted at 3 time, and Gurafion of the short-short should not not o-oud one’ second.



. - ; & e .
. . ra . M
o An

:Type Transparent:Latches and EdgetTriggéred' FlipFlops ' i o.¢

54373,/74373 ©O0ctali

Schottky TTL " 4. ['utiHigh-SpeediTTL-t%, | Léw-Power Schottky TTL. w7 Stendard TTLT |13 Low-Power TTL
Device Type CP::‘(:A‘::F Do»:lcc'Typo cp:k;enc; Dcvl.bo';}ryp: cP:r;g;r Do:/lca,Typo CR:’C“I:::TF Device Type cP::k';(;F
SNMSIY) o N - ot T SNSALSIT) )@ -,
T.L SN1SIT) 3 DINDY RS -] L] SN SN J ONGY . B AR e
FAIRCHILD ——1= e LI S b d—+ -
MOTOROUA , ' et SRR T -
NS.C — T :
PHILIPS IR . i ' -I 9. -,1 B ~’ - . . . g ) - -
SIGNETICS e — - —— —
SIEMENS , T - — - : E
HITACH A e o B A < ;
MITSUBISH e ' L : '
NEC - - .
TOSHIBA [ : X GYANALTEY ; ; - =

Electrical Charscteristics’ SNS4LS373/SN74LS373 :

absolyte maximum ratings ovo}A operating . free-sir temperature” renge i

Sty volagn, Voo IV | Gperating tres "',‘ = [snsaLs | ~s5T 10 125C " i w =@ % 8 e e e e e ———TTI Y WPRAITY U
Inout vollaye ) IV | temperaturs range " fSNHLS . 0C to 70T * mitmilwijuliwi njiujinpiniin et sraiUm
S107age 1smparaturs range —45C to 150T @Tﬁ @
L = . - . AT sm
recommmend operating conditions . == e e
ot ! 1 4 : 3 : B N e O '
SNS4LS5373 SN74L$373 comraon |0 °
WIN_ NOM MAX | MIN _NOM MAX : IR N N
Suooty vollage, V. L - - a8 ey csslars 4 . M sLoov|
LAl Sluas DR 73 D e e e T 0 U “ aal 1
Huh-level oulput ourrent, 1on . ¢ - -1.4 ' e e e i e e §
Yeoghete vel outout vollegs, VOr R o % i K 78,8 L
[Clocl erable figh T T s o ’e INS4LS3ITI () _SN74LS37I (I, NY
Pulse wath, by [Cioan anabie mgn 1 18 == T 3 - SNEASITI(N  SN748372 (), N,
Saptn time, 1Sy TUP [ cel 7 ne ! >
Hold lima, o . T 0l - . a8 .
4 v ——=— T = ; 25373, 3973
Oiwrating hoe -.- fompar nturs, ‘A. s 88,0 . 128 0 . . wE T 1 ANEPARENT LATERES
alectrical characterislics over recommended operating free-air e ¥
tempurature range {unless otherwise noted) " . ., . 1 | »
FARAMETER TEST CONDITIONSS |MIN_TYP T MAX |UNIT N 75 Tonat - -~
Vi Hughelevsl iout voltege IEEE F] v e
i Low-evel inpul voltage R o N [X]
Vg inout plamp vellage VoG wMIN, == i8mA K . =1.%
= MIN, .
Vo Migh-level outpul vohiage Vee =M., Vi =2V, LS . N

Vi =V mex, Tguy=MAX
veg=MIN,G |- . s
VoL Low-level output voltege ViM =2V, | toL m2ima :: 3 0.35:_ 0.5
Vi) =V mee
Oti-atate outpul ourrent, VEG =" MAX, V=2V, - v
'
ozm b ghesevel voltage apphed . [vomtav . 20
Oft-stats outpul ouvent, Ve " MAX, Viy=2v, NN A
lo2v N R
fow-lavel vollage spphad Vo =o.av " .
N Input ourrent ab VeceMAX, V)T o -
Arumum npul voltage g xS . K "
Ty Maghelevel wput owrrent + | VCC " MAX, Vi=. V... .. beiaa o 20
LN Low-leval mpul Durrent * Vee =MAX V=0,V -

105 - Shortowoull_output current | { vCC = MAX

s JVee=MAX, i
o .-} Output conirol at.

ice Suppty ourrent

VOER 5V, TAR25°C F

switching characte

FAOM |+ TO

L
PARAMETER {INPUT) | (OUTPUT) . .
Imgs B i R T
. A - " M FTe T PR
LN Osta * [ am 0 - VA . 2 2 =
Py C1 = 1%F, . 12 1]
L= 1%0F, R,

|__tesp_ ) Gt oo Any O | See Notes 2 IM-’: .

IPHL erable
-
T ™
PIN Output Any 0
Pz Control
PHl Output “Any O CyL =%F. “L--‘.”?'A | - 3 <
v 2 Controt . See Note 3 P PETE SRR ) : " Coan 7 Lt )
1 For nonditions shown &9 MIN or MAX, use the” sppropriate’ vatue specified under fecommended’ e . NOTES: 7. Maximum clook frequency |8 1esta¢ with off cutputs Bouded. = ~**
apareiing conditions, - 3. Seq Icad owoults and wavelorms on page J-11,
T AN typcal velkas are Bl VoG =SV, To=25T, Imas = manimum 0l0OK fraquendy
§ NOl more Than one OuIDUl Snould Da 3horied at & time and duration of tho short olrowl should \pLH ®propayttion delay time, low=10-high-level oulpul
Mol ercaed one pecond, B (pHL =proragation deley ime, Mgh-to-low-level output
. . 1p 714 woutgut ensble” time Lo high level g
v tp 2L ®ouviput snedtie time 10 low level

Tt ipHZ woutout disable tima from Negh level®
& 1pLZ moutput disabie time krom low level
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4-Bit Bistable._ lLatch

1For ounditions shown po MIN or MAX, use anproprale vaiue

2 AN typical values are 41 Voo =8V, TaA=25C,
4 Mot more than one Oulbut should be shorted sl time,

© \p W ¥ Dronagation ocl‘y time, tow -lo-high-lavel output

1Py = propagstion dnlfy time, hih10°Sow level oulput

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low+Power TTL
Package Package .| ‘Package Package Package
Device Type Device Type Device ' Type Device:Type Device Type v
YP® [ETRIMEF YPe e TP[MEF Pe rETrImEr P ICTRTMEF YR TP MEF
11 } L. SNSILSYS J wif] SNSeIS [T wil SNSeLTS <1 '
o . N of 4= [ sNraLsos JoiNGY SNNS - ITE [0 SLNLIS SN
- 7 B E Fmsets/FMTs log] o Fa_-
FAIRCHLD . N B N . Ferr/Eces foalpd{” [F0 .
MOTOROLA - S AT NCTiTS i
N.S.C. ! . o jomseLsts . B ‘| OMsars - - JQINOY  twa | OMSALISA 2t
e . . Jomnss -« o] [ omnas ainad OMTaLTSA -+ |
M - Wt vt S ) - 13 ) X - .
PHILIPS * 1 - v 1, Nanvs\ -1 g1k | Py Q- . N
N 3 P 3] vo]. ] ssars, -, |8df . i ‘|
SIGNETICS T : = NILSTS X Y| JAgd - WS _|8d] : T
§ B P T T
\ = i R | : ! : ] .
SIEMENS + I R I FUIISE - ol . . :
FUITSY ¥ . 7 Tt . -
" : : 5N 0 PEVERN B - A i ¢ : B
HTACH - T 0 T T [worass - el [ | noras/mossty T a{pad ]
» L R - g o V.. B > AN :
+% TSUISH GRS = MILSTy =aia 2 1 [ fPal | M2 ] L [PaC T
* B H- a . - s .. . Hl BT ., 1
rEC - T T R g ] [peair .. olea] - . . .. IR
n 5 Yy L\ 1 IS I3 NS e - o
TCSHBA 1 Tt SN, 4 7035 . (pal - 1
. P e Y . : S T o, i e w LD b m e et e B
Electrical Characteristics “SN54LS75/8N74L575.." ¥ : : nment? (TopsV
sbsolute maximum:ratings over oparnin! & " 4 J FO—
free-air lemperature range . . 2y.= . O "':"
. : : , .
Sty wohaue, Ve I | Opetatng ttee-sv . [sns-u —s5'Cro 125°c.” |°
_umtwoltage $.8V Tampor_alure rangs | SNTIES 0°Cto 70°C ° |° ) > 3
interemitlac voltage(see Nple i ) 5.5V Siorage temparature £ange : $5°Cto 150°C -
recommended oocr‘iini co"pAdiﬁo_bn;h : | . ¢ ,'
I - : B A GX ~
- SNE4LSTS | -SNIaLSTS ] oo
" MIN_ NOM- MAX | MIN .NOM MAX : B
S.opty voltage, Voo 8 T8 §8|a15 5 85| WV .
tgn-teval oulput gurrent, 1oy © = 400 N P3N
Low-tcvel output ourrent, 10| o - ord Y BETS -
wioin of enabhog pulse, Ty i . . 20 L ; na |
Da1a_nold_time, tnoig R L LEXN BN pocithe logle: ae Rngnen mbie
Seluo ime, teeng 0, 2 ny
Qpeesting trae-suw temparature, T -35 125 0 0 ‘c
= . e - FUNCTION TABLE
nluln.ClLchnuclnnshcs ovar recommanded operating 75 "L75(Eoch Lalch)
fres-sir tamperasture range
——— INPUTS | OUTPUTS
PARAMETER * TEST CONDITIONST | MIN TYP 1 MAX [UNIT 5 o 16 5
Vg Hign:tevel mout voitage 2 v g - " % H
Vi Lnwievst input wpltnge . i 08| v H W H L
- - 5 T v M
vy Inpul_clamp voltace Veo=MIN, = —1ama i 1.5 x Lo, B
¢ VEC=MN, V=2V, ) 4 .
Vor High-savel outout voflane Vi w04V Iov = — 400, A" 2.7 3.4 V' H = mah lovel, L =low lovel, x'-lll"ﬁv.vlnl
TV raewan - 0o = tre level of' O befors the Nah+io-low iransbon It O
“tevel oulput vollage COmMN., - Vi 1YV, 0.23 0.4} v : '
voy o tew Vi S0.8Y, gy =dmA <
Inpat ourrent st Dnput 8.1
- - A .
" mesimum wput voilage | Gmput VFC MA?' v'. .,.v ki 0. " o .
} ) 0
e Sogneteved woul Oroutl yoemMAX, V=2V 0] 2] o= ” - P
current Gt | 2 e .
S it - oy = p p-» Othet
., Ow-laveal ol " - . - . -, Latch
- wrrent R Genput veesMAx.: Vi=0.0v s s ™
[ Shert it output t o v MAX SN3LS ki =100 mA :
08 ~cwouit output cwrent & - cc~ - ! “
! . SNNLS, . i ek
VegmMAX, SNSILS . ENABLE.
ec Supplv owrrent SeeNols 2 SNILS . e a g e
e T T A EER "TSILTB 4T, BISTABLE
Ty, from Ds‘.' output °.‘ . VCG: SV, ot ’. :
oM T Tasdse,,
- "
Tt om O o uanlo CL=1%F,
I L - AL =00
UM om0 10 output Q L o
__'r'uL . .
AN om0 to outout & ' .
_'lV{L .
’ “ ENABLE
~ e Us1s 4T BISTABLE LATCOR-.
; ne . - NOTES: 1. Tha it the voltage betwoen 1wo smiitare of . muthpleemiisr (houl transslor,
N o . } L 2.1gcte tested with oM irouts aroundded and sl outouts 00en.
hed under doerating tor the ivle device typs. ~ o o *




54157/74157_ . Quadruple'2-Line-to-1-Line’ Data«Selector/MultlpIexer' co e

: i Schollky TTLG b u.Hngb Speed TTL 1< {-Low-Power Scohottky- TTL[fa% Standard TTL < . Low-Power TTL
v ; Package’ { Package* |+ Package' .|~ . .| Package , Package
) Dovnc- T Dowce T Device T Dcwc' ‘Type Device T
: e TR TRl o yPe =T TMEF| OtV TYP ICTRIMECE] ' [CTPIMCA P eTRIMEF
e SNSIS 15T * 4 ) R ) B : : SNS4LSISY « - [JODI - WD SNS415T o) IWDf snsaLIsT 3O
T.'. SNISIST L N NN . B T [ sNrLstsr <0 JOND SN . b OIND SNIAL ST > 1) DN
- ) T - Fesasis) /rensis?t | o) o) . ) ‘.
FARCHILD Harerer 1o pd) - w0070 | [t [Ferisy G
MOTOROL A ’ T WMCTILS 187 X MG 18] P
N.S.C . : OMsIL 3131 5] OME4L187A
T OMILS 1YY Tob. N ’ s © loMrsisr - 1O OM14187 IND) OM74L137A
PHILIPS | Hyeo —1o1™ T : NTILS1S] o D oas- . | .
5545157 N BRI . R D § IR IRE FORO[ Wb N
SIGNETICS NTS1ST T T G “Thiasisr A K G [OE -
SIEMENS- - - G ; g T - FLYO - 1ol [ . .
n T 0 T NI g . 4 R o =
FUITSU T - st —
HITACH! HD745157 . IR e e b heorasisr - Tea].. |, [nors? _Lole®”
MITSUBISHI [~zerer = LI i YIS AR N O M R . PO
o . L CE e B M 3 P (] I
NEC* ; o1 el b [ - MCSIST U, COl.c ] - | 24187 e o C®| . .
3 . | amsasisr A0S e 1o 10 {1 fAMsaLSIS? L C 1 S . e . . N
AMD . umslsl N m - EINEL Auanm K K N . .. ;
: nnboduh mumun ut'rgs ogorgp_« 4 tur\poutur- nrgo
sm votage, Vg T . W {snsns]. —$5%T 1o 125% oo -
1rp voliage . . ™| mnp-uhn ringe “ 0C 1o 0T - | .
) : : ' S1orege umoov-nm m-q-' T~ 65Cs10 10T !
. . ucamwvdod opeulmg condllor\s =i d >
H v L [ sNsaLsis?., SNT4ALSIST dl ¢
. T [MIN - NOM® MAX [MIN NOM MAX U'T"’-' p &
Swrly voltage, Vo _* v ot o s 0.5, '8 88475 . 8.8V -
High-lavel output cwitent, 104 NEEERC T e a0 L o Y
Low<tavel output cwrsent, 10} “EF.B S = d HEC wmA |
Opow ating 110m- air_temparsivre, Yo s, 25| o C '
electrical chunclnuhcs over recommended o"pouting
3 free-air umpcrltuu nnge ¥ "$ !
PARAMETER » T 1 " TEST CONDITIONS [MIN TyPl MAX umT
Vi High-lavel input vellage [ . ' : 2 - v
viL Low-leval input voltage  “i+ * | * N T y Q.8 v
\] It clamp vollaga . Voo = MIN, f=—igmA ! =15 v
g Voo =MIN, Viu=iv. 5
v Hghs1 i vee=MiN_ Viu=2V. o
'O igh-level output voltsge wJvip =0av, tgn= = 100kA 2.1 e v —{ o .
Voo =MIN, - ¥iy=2V i o .
v “lovel po L YeCTMIN T I TAY. -
oL Lo output voltege', 2 VIL=0.0Y, oL =ImA 0,35 - 0.5} V - —
w0y
in ront sl 2 ' -
[} priap ) 4 9 ot VEE =MAX, V=TV -2 s ’ —
vollage Ao Bowout | . K 5 . 0.1 A% R = L
Highlevel wput S or G mpul - a0 |. .
[ VegmMAX, V=2 -
" curreny A or B npud | ccr V=V 20 wh *re "_'{>°4L<D_
| Lowstevel mput- | S or G nput Ve = MAX v Ro 4 . . =0.4 i ;
" current A or B inpul cc o 0 2 —0.4 " srmar 8 > -
s . | SusiLs [- % 100 ISTOLIST GUADRAUE 2 UACTO 1UNE DATA SCLECTOR/ MULTIDER
fos S hegiecircuit output DM.IMIO Voo =MAX J SniLs [=10 - I mA B e
Ige Suply ourrant Ve ~MAX  Sea Note $.7 18| ma r
LN . o B 0 14 o v
" 4 .
owL rom data o . . - 3 7y
) T TamBy, " 20
= . CL =156, TR
VR T n .
PLH | jrom Setact ’ f=nd - 1 "
tPHL u [T 2]
Pin- Asslgnment (Top View)
’
tfoe conditions showh &8 MIN or MAX,"use 1he npaeauln value “specified‘ under H operating for the & ocv‘.o: Iypt
i AN typecal valves ace” st veg=tvi TaAw2Ty ftg 7 e i - AR
¢ Not more than one output showdd be shorted st'a time, ~

+ -lan-umgahon doley ﬂmp. low= to- high=fevel output
|pu|_-woo-9u.on delay lima, Nigh- to-low= level output

'
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(RESET)

,Reset. A:*high" on ihis in;‘)ul‘ clears the control register
and all ports (A, B, C)'are-set to'the input mode.
[ .

1

4

Group A and Group B Controls
The functional. conliguration of each port Is program.
med by the, syslems software. In essence, the CPU, “out
puls" a conlrol word 10 the 8255A: The control word c¢on-
talns information such as "mode";."bit'sel", bit resel”,
elc that Initlalizes the functional configuration of lhe
8255A

Each of the Control blocks (Group ‘A and Group B) acceptt
commands" lrom !he Read/Wme Conlrol Logic, receives
conlrol word:” lfom the mlernal data bus and issues lhe

proper commands to its’ assocmed ports,. ¢ '

\

Control Group A = Port A and Port C upper {C7-C4)
Contrel Group B — Porl 8 tnd Port ,Clower,(C3: co).:
The Controf Word Reqmer can Only be written’ into. No
Read opernlon of: the: Comrol Word Register is allowed:

Ports A!B,and.C - B

The 8255A contalns thres 8-bit ports (A, B, and C). All
can be configured in a wide varlety of functional charac-
teristics by the system soltware bu! each has Its own
speclal features or. "personamy" to further enhance the’
powor and llaxlblllly of the B255A.

Porl ‘A, One 8 bll dala oulpul Ialchlbu”er and one 8-bit
data Inpul Iatch

Porl B Ono 8 bit dnln lnpullou!pul fatch/bufler and one
8- bll data Input bu”ev

Port C. One 8-bit data output fatchibulfer and one 8-bit
data input bulfer (no latch for input)." This port can be
divided: Into two 4-bit ‘poris*-urider the mode control,
Each 4-blt port contalns a 4-blt latch and iU can be used

for the control signal outputs and status slgnal Inputs In,

conjunction with ports A &nd B.

"PIN CONFIGURATION

#a3(] S wl)ras
sas(]s =) eas
ras(]s » {7 rae
rae o nlYear
J . : ] =l np=
L ’ s, 2 & e n{Tmrar
=TT ; W wod »Ba
. W ',’_—'—-“..'.' Lot P " <t (_3-71~ el 1B)o,
PN A = ) s priN Ml
. & [ 3lall] »o,
L e ll} KA w1y,
] s o2 n»[o,
s L s]t] nJo
Ze K> "By
S = il 1%
. k3 3] nljrer
i m o scaer »” o roe
g voe 1o n g re
e The, 7 rea
: ve [ L 0[] e
B L
Se &
PRSI ) .
- ""“, PIN NAMES
" : we | L DATA LS (91 DIRECTIONALY| |
o y TACSTT IneUT
R ~Crw L ECT
' ALAD INPUT
wRITL INPUT
PORT ADORCSS .
PORT A (817)
POAT 8 (0111
PORT C 0 T)
o4 VOLIS
¢ voLTS

Figure 4, 8225A Block Dlagram Showlng Group A and

Group B Control Functions
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82554 OPERATIQNAL-‘DE.SE:RIPT:ION'

+‘Mode Selection i,
Spo

u

N
et

3 -
f auon that can be selcct-'

]'here are three basnc mode§
2 ed by the mtem software’

K3
K

. Mode 0~ Basnc 1npul/0utpu!
¢ Mode 1 Slrobed Input/Outpu( . U T
iy Mode 2 = Bi- thecuonal Bus’“ o

lhe Input mode (i.e.; all .24 lings will:beIh me'hlgh im.
pedance state). Alter.the reset is removed the 8255A can
vemain in the input mode with ho éddilnonal initialization
.req-.:ired During . the execution of the system program
{ any ol the other, modes may be’ selecled uslng a single:

¥ out putinstruction, This allows a'single 8255A to service |

Y3 varie!y of peripheral devlces wllh a almp!e soltware
~'mamlenance routlne. . :

4 The modes for Port A and Port B can be separalely dchned
'whlle Port C is divided mto wo poruons as requlred by lhe

,,PonA and Pon 8 dehnmons All of the outpu( reglslers, m
cludmg the status flip. flops wull be rese( whenever the
mode is changed. Modes may be “combined 0 that lheur
“unctional definition can be “tailor to almost any 110
slructure. For |nslance Group B can be programmed in
Mode O to momlor sxmple ‘switch closmgs of display compu-
tational results, Group A could be programmed in Mode 1
to monitor a keyboard or tape reader on an imerrupt-driyen
basis.

L " ADDRESS BUS |

] {

Nifg
.W.;. . .:L EAN

CONTROL BUS

DAVA aus

“@

0,0y

[T ¥pdeh

= 10 .
'A,JA‘
A
Mo0E 1 T _| -
35 Hll IH w@"’
: #8, 78, "CONTRO! CoNTROL" AP
) -, oo uoL 3 A, 1
l
woot 1 —1_b 1
: l l l l l I l I @.cmccnomh .
t
0. “ ~CONTROL, ar e

. o’
@ b
. '

’
»

Figure 5. Basic Mode.Definltions
and Bus Interface '

-

. , CONTROL WORD . -

GROWLr 8

PORTC (LW(HI
1= INPUT
0= OUTPUT

s PORTS |
L+ TeIneyT
0= 0UTPUT

MOOE SELECTION
0+ MOOE 0
( 12 M00€ 1

? .

CROUP A

PORY C{UPPER)
b - " - - . VYawweury
. 0+ OUTPUT

PORT A
§ o INPUT
0= OUTPUT

MODE SELECTION
00 = MOOE 0
01 « MODE §
X = MOOE 2

) 3 MOOE SET FLAG
1= ACTIVE

" Flgure 6.; Mode Deflnmon Formal

v .

R .
The mode dellnnlons and posslble mode combinations
may seem conluslng at firsg-but, alter a cursory review of
the complele device operation a slmple, logical YO ap-
proach will sUrface. The design of the 8255A has taken
*Into accoint-things” such as elllclenl PC board layout,
contro( s:qnal deﬂnmon vs PC Iayoul and complele
luncllonal llexibitity, 1o, support a!most any peripheral
device with no’ exlemal foglc. Such design . represents
the max!mum use of the avallable pins.

. ey - » ot

%

Singls Bit Seugpsé:'ﬁtitum

.A;’IV of the elg;;tbns of Port & can be Set or Reset using a

single OUTput instruction. -This feature reduces software-

.. requirements in Control-based applications.
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Input Control Signal Deflnlllon

STB (Syobe Input). A“low" on this !nput foads datainto
the input latch,

IBF (Input Buffer Full FIF).

A “high” on this output indicates that the data has been.
loaded into the Input latch; in essence, an acknowledgemenn
IBF is set by STB input being low and is reset by the nsang
edge of the RD input.

INTR (Interrupt Request) .

A “high’” on this output’ can be used fo'Interrupt the cPy
when an"Input device Is requesting’ service. INTR is set by,
the STB is a ono", 1BF isa “one’!, and INTE Is. l"'one"
1t Is reset by the hlllnq edqe of RD “This pfocedure sllows

an input devnce to request sevvucc lrom the CPU by simply .

strobing its dats into the port,

INTE A
Comrolled by blt set/reset of PC4.
INTE B.
Controlled by bit set{(eset:o( Pé 2

CONTAOL WORD
0, 0, 0," D, 0,0, D, D,

0 OUTIUT

“te

m’hol I‘OQD
D, .0, °i Di ©; 0y 0 "a‘

',nm>munnu

»oows.

[T T JDxIXIX]
)
. e INPUT

AD sy

MODE § {PORT A}

;A, ’a,

- e
nre !
TR

*‘
23

ic,

<oy

MODE 1 (PORY B}

N dvin )
INTE »
.8}

Py

fa— §TB, ;'.

] o

p——v INTRy

Figure 8. MODE 1 Input

.l“"ﬁ

WNPUTFROM o o
PERIPHEIRAL ,
. !
fo—

a

Figure'9. MODE 1 (Strobed Input)
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H‘
Output Control Signat Delinition’

HOBF {Output Bulfer Full F/F). The'OBF output will go
“low" to indicate that the CPU has written data out to the
specified port. The OBF F/F will /ill be set by the rising edge
of the WR input and reset by ACK input being low.

'ACK (Acknowledge Input). A “low” on this input informs
the 8255A that the data from port A or port B has been

accepted. In esserice, a response “tfrom the peripheral:
device mdwatmg that’ it hés rec:eved lhe data output by,

Ihe cpu t

INTR (Inlerrupt Request): A" hlgh“ on this’ output can be
’used 16 mlerrupt the CPU when ‘an’ outpuf devnce has

_lccep:ed data transmmed by !he ‘CPU.INTR'is se!when,
{ACK is a "one™,-OBF iga "one}, and INTE is a"one”.lt |s'_

regel by the lalhng edge of WR.

|NTR (lnlerrupl Request), A “hngh" on this oulput can bée |
used to mlerrupl the CPU when ar‘l output. devnce has

ACK is a“one”, OBF is a “one”, and INTE isa” one" It ns'

fesel by the falling edge of WH.

. INTEA® .
Controlled by bit set/reset of PCg.
INTE B S
Controlled by bit set/reset of PCy.

LR

MQOE t {(PORT A)

0, Dy 6;: 0, 0, U, D, 0,

o PA, PA,
CONTAOL WORO
‘0, O, B, O, O, O, D, O,
U EERREILL] <
. -
. 1INTE
i ' <
1= INPUT
¢ - oUTPUT
[ p—
DALY { uooulronn
% % . -
"G U — Foo
- - CONTROL'WORD ' BN o

nuuuAnna T

. WRe——ag |

o)

e TR,

Figure 10. MODE 1 Output

-3

a2

Flgure 11 Mode 1 (Strobed Output), X 'n~".

ShsRyt 4 SRR
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Comblinations o! MODE 1

Port A and Port B can be Fndlvudually de!med as input or
output in Mode 1 lo support a wide vanely of strobed 1/0
applications, » P

L hda

’cl

OONYROL wOAD
°1°o°'°a°:°l°' Dy,

CLLLECEK:,

ea,ra 3 >
WA —of eyt 5BF,
’Cy fe— RN,
CONTROL WORD
D, O, B, O, Dy O, D, D, 7, [ wTn,
o 2
HIJ.HIR] el
% . 'cnl .
1= eyt , e
- ouTeyT, i) <I]
T J—— o PCy fa—— TR,

i

Opern!lng Modes :

= i

MODE 2 (Slrobod Bldirectlonal Bus 0. This lunctlonal

conllguratlon provides a means tor communlcaling with .
a peripheral deévicé of slruclure ona slnqle 8-bitbus for

-both transmitting and. recelvlng data (bidirectional bus
0). "Handshaklng" slgnals” are’ provlded to’ malnlaln
éroper bus flow dlsclpllne in a simllar manner to MODE
Interrupt generation and enableldlsable functions are..
“also avallable

MODE 2 Baslc Funcllonal De!ln!tlons
r. ,Used in Group A g_z

¢ One 8.bit, bi- dirocnonal bux Pon (Pon A} and a 5-bit
control Port (Port C)
-Both inputs and outputs are Iatched

The 5-bit control port’ (Por( o) is- used. for control’

IS

‘and status foi thc 8-bit, Bi-directional bus port {Port. *

A,

e

Bldirsctional Bul 1o Control Signal Doﬂnlllon

INTR (Interrupt Roqunt) A hlgh on thls output can ba.s
used to Interrup( the CPU lor both Input or oulpul opera-
tlons .

ERY I I W
v N : .

o~

Figure 12. Comblnations ‘af MODE i

: oulpu! ‘C)porn'!lom-z‘:,;

OBF (OutpulBuﬂerFull) The OBF Sutput willgo “low" to
ndlcate that the CPU has written data out lo port A.

ACK (Acknowlodgo) A “low" on.this input enables the
tri-siate oulpu( butler of port A to send out the dala.

Otherwise, the output buffer will be In the high im.

-pedance s(a!e.

Input Operallons.

INTE 1 (The INTE FIIp-FIop Auoclllod with OBF). Con-
trolled by bit ‘selireset of PCy.

.

‘STB (S!robo lnpul) A"low on this input loads data into
_the’ lnpul lateh, -

IBF (Input Buffer Full FIF) A "hloh" on this output In-

‘_dlcales thal data has beerf loaded Into the input latch,

AX\

o

. e

INTE 2 (Tho INTE Fllp-Flop Assoclated with IBF), Con-
lrolled by bll set/resat, ol PC4
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intel ' :8255A/8255A:5. " o s

ABSOLUTE MAXIMUM RATINGS'«

e 0 C to 70 C
~65°C to 0150 c

Ambient Temperature Under Bias.
Storage Temperature , :.". PP 34
Voltage on Any Pin o

With Respect to Ground . *.~.
Power Dissipation .. ... TS D P

“¢~0.5V to +7V.
1 Watt

: D.C,}CHARACTERISTICS

**NOTICE: Stresses above those listed under “Absolute

“Maximum Ratings’' may cause permanent damage to the’

‘ device. This Is a stress rating only and functional opers-;
“tlon of the device at these or any other conditions abova
those Indicdted In the operations! sections of this specllf
cation Is not Implled. Exposure to absolute maximum’
rating conditlons'for extended periods may allect device
reliablility.

.(TA = 0°C lo 70'C Vég = +5V "10%. GND = OV) *

Symbol X[*7 +* Pnrnmolor ) Min. Max. Unlt . . TestConditions T .
. Vie . Input Low Voltage L ioo]-05 |08 [l vl i !
Vi . Input High Voltage & .. 200 Vee | Ve ) e 5
" Voo (D8) | Output LowVoltage (Data Bus) {* |4 ™| 0,452~V | 1oy r‘f.SmA‘ j_ toe 3
* Vo IPER) Output ‘Low Voltsge (Peripheral Port)| -« 0.45°) ~. Ve |7 oL * 1,7mA", | i
Voi(DB). | Output Righ Voltagé (Data Bus) | {101 ==400pA - ;

Vo1 {PER)| Ouitput High Voltage'(Peripheral Port) ~doH"==200uAL ; B
Darlington Drivé Cutrent - - 'ReXT: -‘7509 VExT' 1.5V a
Powet- Supply'Currént ! - b e o
Input.Load Current. v y;:{;’io p\/‘_ﬁ T K

- Oulput Float Leakage |5 VoUuTHs Vi to 45V '

T E

"

: CAP}!?!TAI‘{C"'E: :

Symbol .

C"'j' X lnput Capacutancc it

<

Lo’

«I/O Capacntance L "

Y.

A.C. CHARACTERISTICS.! (T 0°C 16 70°C. Vg & +5v 210%. 6N £ o0 ¥

Bus Paramasters

READ . .
8255A 8255A-5
Symbol Paramater Min Max Min. Max. _Unit
T tap Address Stable Before READ ~ ° 0 3 "; .0 - . ng
tRA Address Stable After READ . 0 1. o ns
AR READ Pulse Width - 300 4 300°: |- - ns
tRD .Data Valid From READ! | 1 200 ns
t " Data Float After READ 310 © 100 . ns
,,:Tnme Betiveen’ READ; and/or WRITEs + 850 W [ran :," Ll _ ns..

©



B255A/8255A-5

82554 " 'B256A5~7 |
Paramaoter Min, Max, Min, Max. Unit
|+ Address Stable Before WRITE: . o [0 00.07 [ 5 was] A0, .03
‘fh“aa}‘e's';'s‘xa'b‘l?';\‘fi‘é'r' WRITE ~ '-’20 B R A T O A " s
WRITE Pulse Width ‘ 400 300 ’ ns
- Data Valid to WRITE (T.E.)* - 100 100~ ns
: ..Data Valid Aftec WRITE < I Y30, ns
i vy - - BIS5A . | -4 B2S5A5 .
‘?;",7‘. Paramefer “Min, .| Max, Min, Max. Unit
; . tws | WR™1.t0Outputl] o0\ 2 " 350 * 350 ns
Han it Peripherd! Data Before' RD o 0. n
JdiE tur " Peripheral,Data After RD "~ = + .o, RGN ol ns
{5 L TACK Pulse Width™ 300 L ]300 - ns
" | ‘sTB POIse Width = | vsoor | o erseei | v -’ng
Per: Data Before T.E. of STB 0 (] ns
-Per, Data After T,E. of STB 180 180 ns
ACK = 0 to OQutputll 300 300 ns
A tko ACK = 1 to Output Float "20 250 20 250 ns
i1 'm;oa WR = 1.to OBF = 0}l 650 650 ns
T a08 | "ACK %' 0'to OBF = Nl Tds0” i 350 ns
tsis STB =0 10 I8F = 111 300 300 ns
’ e " RD = 1 to'IBF = 0!} 300 300 ns
L e tRT- RD.= Oto INTR.= O} .. . . 400 . 400 ns
L ter .STB =1 to INTR = 111] .300° 300 ns
] tAIT ACK = 110 INTR™ 111 350 350 ns
o twr WR=0to INTR =o'V 450, . 450 ns
NOTES: ¢ . L
17 Test Caonditlons: 'Cy_ "=, 150 pF v e - o ¢ T3
l Period of Reset pulse must b at least 50;;3 durlng or after power on. Subsequent Reset pulse can be 500 ns min.
.3, INTR} may occur as early as WHRI:
*\ For Extended Temporaluro EXPRESS use M8255A electrical parameters.
xA.C. TES'I:ING,INEU‘I’,,QUTPUT ‘WAVEFORM JA.C. TESTING LOAD CIRCUIT
| ,y:PU'IOVY'.U‘Y

L AND OBV FOR A LOGIC ©

J-AC TESTING, mPU'S ARE DNIV(N AT24vFOAALDOIC 1t .ANDO ISV Oﬂ
ALOGIC 0 TIMING MEASUREMENTS ARE MADE AT 20V FOR A LOGH

I ER A A  CL INCLUOES 210 CAPACITANC

v 1§ SETAT VARIOUS VOLTAGES DURING 'EITWO TO QUARANTEE THE
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- CMOS AM}crgpi'ocessors',thiemories-and Peripherals

- i e ey [

CDM6116A~ “°

.. ‘.,.C,M}C)S;2_048-.Wprd by.8-Bit
b StaticRAM © 7 TR

PF '

1A Features: R
, ;@ Fully static’operation .., SR Industry standard 24-pin conliguration

‘= Single power supply: 45V 10,
i, 8 Allinputs and oultputs directly, TTL"
:Compatible L

:;Chip-enable gates address buflers for
Mo minimum "sla‘ndby current
Data qnt]9'n voltage: 2 V min,
iy

COME116A-3|COME116A-9
3150 ns S| 250 ns,
FlERE60 nsuie |, - 150 nst
. }-40° to +85°

v COM6116A.2
Access Time (max.), 2,200 ns wd
Output Enable Time (max.)%:] < e
Operating Temperature.».o. v |;

. s ¥R A
The RCA-COM6116A 158 CMOS 2048°wo d by 8-bit static
random-access memory, It 13°designed for use in membory.
systems where high-speed, low power and simplicityin'use
are deslrable’This deyicé has'common datainputs and data
outpils and utilizes a singlg poer supply ot 4,5 V16 5.5 VA
: chip-enable input and anoutp nableinput a;;e:p vided,
.+ for memory e;panslon‘ar;d‘ output'bufler controt,.™ -

. ‘: Fanih ;.k:-;, : Ttttk

) 6116A-2 OMB116A-3"have an operating
“teriperaturerange 610210 £70° C, The CDMB116A-9 has an
». Opefating te gerf_ggrd,;_agg:,gf 4010 +85°C.

Ths COMB116A-2'and COMG116A-3 a7 supplied in a 24.
" lead’dual-In-line -plastic. package (E sullix}. The COM-
. Mg LY. o AN . 6116;3-9isst)pplledina24-leaddual-in-,)lne plastic package
The chip enable (CE) gates the address’and output bulters .(E sullix) and a'24-lead dual-in-tine side-brazed ceramic

and powers down the chlp lo.the low power standby mode. - package (D ;um' P
i "°T ;‘_“ DM S S s S Yioe
A9 SR e : ] + —="1s07"
he—g o I L ) B
ATem T apur ™ T gy P n2eaize "1 .. 2/0%
A6—— AOORESS |~ 0FCoODE MEMOAY Kf OuUTPUT | Sil'rspg
Fag ] BuFreas foa | TR L WA (S -oATA f .
A ) T | ] sufrers’ — 103
; AS— — o -] — 1/02
Ay — — t — — 1701
A2 —— - d
. 0 — - g
a0 Sz} emame
EF ——] o’-—eVpo
Wi —o ,_‘Eé‘éf'c“ R N "
ot - ' nc-..')u’u
UM Fig. 1 - Functional block'diagram,
TRUTH TABLE T . .
= == N ) ’ . ‘| DEVICE
: ! 1708 .
CE ‘OE ) Ag TO Al10 ) MODE . ./01:TO /0 .CURRENT
4] X - o X NOT SELECTED HIGHZ -| STANDBY
L L : STABLE READ DATAOUY | AcTivE
L " H. : | -STABLE | WRITE" . |. DATAIN..[ ACTIVE
L- A S “8rasie"| ...~ wnive . DATAIN | . ACTIVE
L=LOW H=HIGH: X = H of (5 . ' e
B A DA W AN S
! & §



- ' ' CDM6116A

uinMUM RATINGS; Absolute-Maximum Ratings

pc SUPPLY-VOLTAGE RANGE, (Voo) ' !
;. (Voltage relerenced !oV..!um!nlI) vearveineesed T A LR A
*;NPUT VOLTAGE RANGE, ALL]NPUTS . s e esesacesessenegentetnatiassasteasttoasns -03t0+7V

*pCINPUT CURRENT, ANY.ONE INPUT o eveenygrrrerassosensmnsnsgersessasasngieosesioncnanes feerecreriisinas eeveenns £10 mA
POWER DISSIPATION PER PACKAGE (Po):’ U
“For Tas -40° t 10 +60° C (PACKAGE TYPE E)uvvivrenquarseiocncadunsdionnionsioinqenenss EETTTTTT I Ceraereerenrnesenes . 500 mW
rch.-*ﬁO' 10 +85°C (PACKAGE TYPE E)...... Creesesenataate .|................Dou|cLlnou!yuamWI'CloSOOmw
“ForTa® -40° 10 +85°C (PACKAGE TYPE D)...... reeerneeanes Ceeeeaeans ciabielesirnnenaes fereeereeaeianeaanenaeaaes $00 mW
_DEVICE DISSIPATION PER OUTPUT TRANSISTOR =

%'for Ta s FULL PACKAGE- TEMPERATURE RANGE (All Package Types) «.oevneesss iy, PP eereeeireererieanas 100 mW

OPERAT!NG TEMPERATURE RANGE (TA)
NCOMGHSA -2, CDMGHGA 3 (PACKAGE TYPE JE)s
CDMGHSA -9 (PACKAGE TYPES D, E)..x.o’
STORAGE TEMPERATURE RANGE (Tao
’[EAD TEMPEﬂATURE (DUR!NG SOLDERlNG) ¥
,,,-Al'dl:lmca N8+ 173210, (\ 591079 mm} from case lono:mu BN 7 A aaatiieh L eivaseee . *265°C
fOPERATING CONDITIONS at T.,t 0 10 470:C, (CDMSHSA -2, CDMSHG ) TA = -40' to 4!5'C (CDM5116A-9)
For maximum rellabllity, opcullng condltions should be selected 10 that opou\!on Is llwnyl within the {ollowing ranges:

o .- R ¥ 0 VA - LIMITS
v A - i CHKRACTERISTIC - ALL TYPES UNITS
. . | N i peoa il Ko\ B MIN, | MAX,
'DC Operating Voltage Range * 4.5 5.5 ~
"input Voltage Range : : AN o == Voo + 0.3 Y
. Vi -0.3° 0.8
Input Signal Rise or Fall Time A vy ol e —_ | @ 4. s

a'tnput signal rise and fali times longer than the maximum value can cause loss of stored data in the selected mode,
STATIC ELECTRICAL CHARACTERISTICS al Ty =-0 1o +70°C (CDM6116A-2 CDM6116A-3);

Y. s -40° tg +85°C (COM6116A-9), Voo * 5V % 10%, Excep! 23 noted

. - : ©LIMITS
CHARACTERISTIC CONDITIONS COME116A-2 ‘.comsn,u-s" © CDME118A-9 | UNITS
MIN.| T¥P.® MAXMIN.| TYP. [MAXMIN.| TYP." MAX.

‘Standby Device.  loos | CE = Viu T=Tos|2|=].06 [ 2f~] 03 |2]| ma

yCurrent oo | GE= Vo002V . | = 1 Gso|—] 1 |s0|—| 1 |00} wA

Oufput Voltage s mA : 121 = Joal= | = -loaj—1 — 104

Llowbevel  yovax |TecrtpA T e = R e == (-0 |-

-} Output Voltage* low = -1 mA 24| — \ - - 124 = v
| -HishLevel | vou Mifs| Tod 71 ,}A“ T | = Veo0d P | =Moot | = | — Vee0:t | =
“[npot Teakigs = 7 | Veer 58V A Al cxta | 22| & | road| 22| = | 201 ) 22

.CU"EH! -'m Max:s Vw = 0 V ) Vop ‘L, o A _ NS IR A v pA

s-state output ¢ < | CBior GE =Vl I R N E

_.Leskage woor 405 |22t | 205 | '#2]-— | 205 | £2

. *Current four, = A0 2.0V 10 Voo Pt 1. 1 . e "

6 erating C . . x . P O I B N Y 3 1 .
%e\?iceg *I Viw =-Vies Vi e o= 720 jas | = 20 |3s| —| 28 |40 ma
Current lorea” o . : R ) .

Input V=0V, - . P ’ 2' ¢ | 6 - 4 6 — 4 3
Capacnunce Cin f=1MHz, Tax=25° C | : ; oF

Output } . V;O = 0V, - I 3 8| - ) 8 8
Capacitance Cio t=z1MHz, Tax25C 6 ;- . -

TYP'CG' valugs are for Ta = 25 € and nominal Voo, - YOutputs open clrculted; cycle time = Min. teye, duty = 100%.



CDMS6116A

SIGNAL DESCRIPTIONS
AC-A10 (Address Inputs): These mputs must be stable
© read operaﬂons

"8-bit tristate data bus,
Powers down chip, disables Read and Write functions,
Enables tristate outputs if CE is'low and WE is high.

1701-1/08:
ﬁ (Chip Enable):
Ot E (Output Enable):
WE (Write Enabile):
tbe tristated and a Write will occur)..
Power supply connections,
.

Voo, Vas:

“tp

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 0 lo +70°
Ta®-40° to 485°C (COMB116A-9), Voo 3 5V +. A0%; -
Input b, & =10 ns; C, = 100 BF -nd 1 TTL L' ad,1

.

c (couen'sA-i cbi«sﬁsA-s):-

and gates off address inputs.

CMOS Microprocessors, Memorles and Peripheraly

prior to a write operation, but may c'ﬁaqge asynchronously during

Ensbles Write tunction, If &E Islow. WE will dominate If both W WE and OB arelow (l.e., the bus wili

. 9 rar 5
CHARACTERISTIC - | cometieaz | coMe1isas3™| Come11eas |UNITS

Read Cycle Times See Fig. 2 o< MINY | Max, [N [ MAX | MiNGt | max,

Read Cycle Time . | ~].200, 1 AT [Laso 250 -
:Addrass AccessTin‘-\au' AT : 1 = 200 | o= - 150 ¢ =" | 250
. Chip Enable Access Time. .. . Mace o = | 200+ [+ =2 |- 150 prd 250

Chip Enable.to Output Active . " Vet Toibl \= 5[ —. | 15 =

Output Enable to Output Valid * - ““toevs =} 1207 o= 60 - 150 ns

Output Enable to Output Active G e 15 222 15~ - 15 -

Chip Di3able to'Output "High Z* tome 60 - | . . 50 v 80

Output Disable to Output “High 2** tonz .80 .. 0 S0 .80, |-

Output Hold from Address Change - 1ok - is - - 15 — 15 | —

Time requirgd by a limit device lo alfow for the indicated function. ~ \
1
- L - TtRc— - o 4
/ . -
ADDRESS ] > ' )(
: ‘aa - <. -
.—E. . . - ..
° &\\\\\\\\\\\\\\@ N RN,/ 7
- R E .

//////////

= gm. % 7%7//

—lex ———" :
- ’ l‘— oMt

OATA OUT

\

R - g ) : 'z
Fe———tace fewe .’

) :

WT 1S HIGH DURING AEAD CYCLE™ ~

numo MUASUREMENT AEFERENCE
LEVEL 13° v -

W Flg. 2 < Read-cycle liming wavelorms, N

$2Cn-30044



Random-A¢cess Memories (RAMs)

CDM6116A
OYNAMIC ELECTRICAL CHARACTERISTICS at Ta ='0'to #70°C (CDMB118A-2, CDMB118A-3);
Ta® -40° to +85° 'C (CDMB116A-9), Voo =5 V £ 10%, ’
Input b, & 210 ns; C‘ b 100 pF lnd 1 YTL Load, Input Pulse Levels: 0 SVio24V .
‘ LIMITS
- PRPURLIN s " I S e J0o steN T ..
cmrigcnmsnc |-cOME116A-2 | COMB116A-3 | COMS118A.8 [UNITS
. Write Cycle Times See Flg. 3 MNE | max, | MINGE | X, | M| MAX,
Write Cycle Time' ; twe .| 200 .= 150 — |'2s0. | —
. Chip Enable to End ol WRITE v tew 1] 160 L — 90 - 200 -
Address Valid to End of WRITE P tw .|, 160 | o= -] 90 | = | 200 | =
" Address Setup Time . s 0 = 0, — 0 -
" Write Pulse Width .- e 1160 | = | e0 ] =] 200 | —
— ¥ Vi ns
Write Recovery Time — twa 3 7R100 ) e 0 - 10 -
Output Disable to Output “High Z" ‘ tonz 0-.:l60 50 0 80
. Write to Output "Righ 27 ; O f, 0| 60 ) 0 80
| 1npit Data Setup Time tow *|. 80 —. |.50 - 100 -
Irput Data Hold :Tj:f\e' y tow ‘|10 - S - 10 —_
.Oulput Ac‘tlve,'i_r_b;n;E;\dA of ‘Wrige e L \'o -7 ~10 — 10 —
Time required:by a limit device to aliow for the indicated function,
WRITE CYCLE 1 twe
\ \
ADORECSS = J(
= 7 7 S N\
N Ly ‘o
n N
\\\\\\\\\\\\\\\\\\Q!r Z 7
: 1 law .
~ _ z
tgg —> 4 71
- . wp
oata o SSSSSSSSSRSSY -
YOIIN VNN AN
| tow
tonz —> A fon=>{"
orraw — 06 ~XRXXXXLKAL.
R N re 21CM- 38048
WRITE CYCLE2: OE = LOW - : ‘e =
ADDRESS ™ o )( Co . )(
. .r:. - Lo '0‘ ':C‘Vv : s .
f 7 SEOE; i A
— e S e
. < *twp
; ¥ Y z{ - ton
—l tas *i‘"wl e~ tow
TSSSS Y
DATA oUT. ///// // ////7///'
" re*tow ——.‘—.‘D,“_.‘

TIMING NEASUREMENT REFERENCE

LEVEL |

S 13V

Fig. 3 - Write-cycle timing w.vulonm

[ 214 EBTETE)
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DATA RETENTION CHARACTERISTICS lt
TA = -lO lo 005'C (CDHGﬂbA 9 - Un

' BRI
. : L4 B . 4 S A A
CHARACTERISTIC TEST CONDITIONS, | ALL TYPES UNITS
. CMING [ MAX,
Minimum Data Retenuon Voltage. ** © Von . . L
COMB6116A-2, COME116A-3, COME116A-9 Ta®01070°C 2 | -
¥ - CE2Vop=-02V:ie { . v
‘ T Ta=-40100°C .
CDM6116A9 e B> Vop-02V 4,
Data Reténtion Qulescent Cui"i‘é'r‘\'t'i" loDDR‘ \\ / o
coMms116A-2| Von’3V ce>2av — 15
" COMB116A-3|" Voo » 3V, ét>2av N R T uA
£ COMBI6A8| Voo's 3 v, CE= 28V = | s0
‘NS
'|noDR'75Mmlx un-o- to uo-cmr CDMSHGAZmd comsnsm =<7 1255

*tac = Read Cycle Time,- " ' 7 5

' DATA
hg————— RETENTION
- MOD_E

4.5V .
~ \ Vor 2.2V

i r—_'«" ,“.'_r.-—’r f

TE2vpg-02V -~

4.5V

'] -
(AT )
v GE s2¢M-36283

‘Fig. 4 - Low Vob data reteation timing waveforms.



pandom-Access Memories (RAMs)

CDM6264

o CMOS 8192:Word by 8-Bit

. A2—if 2 ar— WE
K A7-—"3‘ 26-~"Ce2 LS' Slatlc RAM -
a6 —'a 23— A8
As—1 3 24— A9 Fastures: .
:;'“: :‘—“é‘_}' = Fully static operation *
e M 2:_‘|° Single power supply: 4.5V 1o 5.5V

a
20— cu s Allinputs and outputs directly TTL compatible
1sj=1708 = 3-stato outputs
L V8 T/07} " Indusrry slandard 28- pIn conhgurnnon
I

N BT S 7 ‘ -/ Input addrass bu!lers gafocf ot with chip disable

N E: Ve — !’05. : ..Fasf accoss fime: tix=150 ns/120 ns (COM6264- -3/COM6E264-4)

! s RS gl ., ow Low srandby and operulng powar /oou-—? »A fyplcal lorens=40 MA
" TOR VIEW

N ‘!Ci !1!0'

A, TERM!NALASSIGNMENT ¢ N =
s . ‘g u, Opora!mg lempararuro range (max _almg) 0° 1070°C

The RCA- CDM6264 Isa 8192-word by 8- blt static randoms, ‘minimum slandby powor wl(h lnpuls togoling, The output
laccess memory. It Is deslgned for use'in memory sys!ems Ry enable (?5-5) controls the “sutput bullers 10 eliminate bus
where hlgh speed,: Jow power and. snmpllcaty in.use.are. - contentlon e
7 [desirable.. This:device haz'common, data ‘input and d‘“’ : L‘I’he CDM6264 [s supplied In 28-1ead, hermetic, dual-in-line
v °”‘pu' ‘"d uti"zes s ""9'9 power supply o1 4.5V 10 5.5 V. ©giye. brazéd ceramic (D suffix) and In 28-lead dual-in-line
Ellher chlp bnable (E— or CE2) when nol valid, wull ga!e oﬂ ” plas(lc (E suffix) packages..
“the address’ and oulpul buﬂers and power down the chlp {o 3 =

g —— 1/08
. —— /07
INPUT Xy | | 2362236 i INPUT/Z .
ADORESS o€cooe I=: MEMORY outTPUT |— 2706
‘“ BUFFERS MATRIX OATA
i SUFFERS [—— 1703
!
1 | 1703
: —— x/02
1 - 2/ 0}
|
e .
| tnaeLE l
I <
CONTAOL
LOGIC
. -——O Vo
Fig. 1 - Functlonal block dlagram. -——0 Vg3  speu-27110
e ' ' o e ‘ ar DEVICE
WE | AoTOA1Z MODE | DATAWO | iy
A 00X X w17t NOT.SELECTED T HIGHZ STANDBY
A X ‘X - 3|» ~NOT SELECTED “HIGHZ | STANDBY .
~REL sTABLE: “ .. READ" DATAOUT | ACTIVE
? s : STABLE 1‘ | WR!TE | DATAIN ACTIVE
ol : “'H. |- . STABLE" OUTPUT DISABLE HIGH Z ACTIVE
‘L'=LOW-H=HIGH" XlHORL‘ ’ - : .‘ )
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CMOS Mlcroprocegs"ors, Memories and Peripherals
CDMe6264

MAXIMUM RATINGS, Absolute-Maximum Values:

ocC SUPPLY-VOLTAGE RANGE, (Voo):

(Voltage referenced 1o Vys terminal) ‘..., Ceererrenes teeenaene fereaenns P R R veee=03toery
INPUTVOLTAGERANGE.ALLINPUTS ......... Neseecngrieenassentessas [ N qececsenssccanes Mesuesesesnennres -03toéry
POWER DISSIPATION PER PACKAGE (Po): ’

ForTa= 0" to +60°C (PACKAGE TYPE E)...

ForTas +60° to +70°C (PACKAGE TYPE E).

FOIT.'O'(O’70'C(PACKAGETYPED).....,..‘. B I seacses ; .ee
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

For Ta = FULL PACKAGE- TEMPERATURE RANGE
OPERATING- TEMPERATURE RANGE (TA)

PACKAGE YYPED .

500 mw

e i, seeerees pevieediinirsineiannisenate

veves. 100 mW

tersanas Otoe70°C
PACKAGE TYPE E. teessriiesene Qto+70°C
reeeenteduadiiinnenenne 5510 4125°C

+265°C

Censesrsesgescsnen .
T e

ulocled 1 lhnt op
> -..\

» B .
. L‘MITS . :
* UNITS
DC Operating Vollage Range " . s )
Input Voltage Range ,* = * " ] g D v
: ‘L . N ‘.: = . ~ o]
Input Signal Rise or Falt TimeA f e e R AN P

SlInput signal rise and fall times wlth 2 durallon greater than lhe maxlmum value can cause loas of stored data in the selected
. mode, M\

STATIC ELECTRICAL CHARACTERISTICS al Ta 2 010 $70°C, Voo'= 5 V. £ 10%, Except st noted

=3

B ; W LIMITS
CHARACTERISTIC C'ON'DITIONS ALL TYPES UNITS
: . Min. [Typ.*|Max.
. “ogs. . |CE1#Vy of CE2=V,, . . — 11513 | mA
Standby Device Current . | - TET-CE2 = Vogi0.2V oF 12 Tvoo "
L2 L |cE2=02vV -
’ L - lor=2.1 mA . -— -~ 0.4
= v
Output Voltage Low Level YoL N‘ﬂ'lx. Toc=1 JA T = oi =
fore==1 MA z 2.4 — -
Output Voltage High Level- Von Min, lonz=1 pA — Vpo-0.1 — v
Input Leakage Current 1 Max V=0 V 1© Voo ) R E A
3-State Output Leakage Cuirent . loyr, Vio?0 V 10 Voo — (0.5 22
. L v . Vm'|Vu.. Vin - teye® 1 U8, — | 45.] 9
Operating Device Current Toren . ot teye®120ns | — [22.5] 43 mA
’ B = tere® 143 . | — | 2 | &
[ ] . - 4, . \eye? )
lorgmal | Vinr0.2V; Voo-0.2V e 12008 | = [ 20 [ 40
VinzQ V
- . —]4le
Inpu.l Capacitance Cin | 121 MHz, Ta=25°C 3 oF
. Vio=0 V, .
. : — | 8 8
Qutput Cagac:}ance ' C'°‘.,, 1=1 MHz T250C .

*Typical values are for Ta225°C and nominal Voo.:

"0ulpuls open clrcullod




Random-Access Memories (RAMs)

; ‘ CDMe6264
$iGNAL DESCRIPTIONS . ’

A0-A10 (Addresa Inputs): These inputs must be stable priorto & write opeutlon but may chanqe asynchronously during
read functions,

L 1701: -1/708:  8-blt tristate data bus,

_CE1 2 (Chlp Enlblo) ‘Either chip enable, when not true, powen down the chip, dcubln Read and Write functions, and
¥ gates oﬂ eddress lnd output butfers. .
.Enubles tristate’ outputl If TE1 and CE2 are valid snd WE ls high..
Enables Write function, 1 TET and CE2 are valld. WE wiil dominate If both WE ‘and OE are low
(1.0, the bus will be tristated and & Wrlte wiil oceur).:
Voo. V... ‘Power lupply connoctlons -

Ot (6uipul Enable)
¢ SWE (write Ensbl

D o R ’
.t .- o e e

DYNAMIC [L!CTRICAL CHARACTERI8TIC8 l( Ta® 0 to’s10°C, Voo = BV * 10%
Inputt, 4 s 10 ns; Cg - 100 pF -nd 1 TTL Locd lnpul Pum Lovolr O 8 V lo 2 o

oy

“LimiTs
CHARACTERISTIC \ / CDMQZM& COM62684-4 UNITS
Resd Cycle Timaes, Ses Fig. 2 ~ min.t MAX. mint [ max,
Read Cycle Time . the 150 | - 120 -
Address Access Time laa. - 150 - 120
Chip Enable Access Time tacertacez o 150 — 120
Chip Enable to Output Active tevantenrs 10 wa .10 -
. Output Enable to Output Valld toev T 70 A 60 ns
Output Enable to ‘Output Active toex 5 -_— 5 —_
Chip Disable to Qutput "ngi\ " tenar Yomas 0 70 0 50
Output Dissble to Output “High 2™ tonz 0 60 0 40
Outrut Hold froni Addréss Change ' tom 30 - 30 -
1Tlme required by & limit device to aliow for the Indicated function.
. . e P i 4 :
Ao?i:ss ) . }( 4 » K ; )(
‘ .Y Nmmmrone: B B

W OSSN T s

w TR | N\N
AN NNNRNNN 77

st C T YY) ——

WI 18 HIOM DURING ATAD CYCLE TIMING MEAJUAEMEINT REFERENCELEVELIS 1.3 Y. tICM-ITROY



CDMS264

CMOS Microprocessors, Memories and Peripherals

DYNAMIC ELECTRICAL CHARACTERISTICS 2t To = 010 +70°C, Voo * 8 V £ 10%,
Input &, L ® 10 nsc C =100 pF and 1 TTL Load, [nput Pulse Lavels: 0.3 Vio 2.4 Y

Ce

* LIMITS .
CHARACTERISTIC N .COMB8264-3 COM8284-4 UNITS
Write Cycle Times, S8ee Flg.3 .. . [ MINT MAX. . | T MINT MAX.
Write CYCIC"TH’T\. e e e L e, Awe ) 180 L ‘ ;‘—‘.‘20 : -— -
Chip Enable to End of WRITE - ~tews,tows . Lo 120 0 - > 100 L3 SN -—
Address Valld to End of wmre - b 12022 £0100 - | v =
Address Setup Time , "~ . o A ) LR ) 0" ~—
Write Enable Width - c 17100 ] 80 -—
Write Recovery Time P R e |- e
Write to Output "High Zi'¢ E =" S b 50" -
“input Data Setup Time = .r,5 v . ... 80 -
Input Dats Hold Time 0 T L 0 —
Ovtput Active from End of Wnte Y 4 10" G 10 —
R
t1ime nqulrod by a Hmh dovlco to allow lor thc !ndlcated funcllon
WRITE CYCLE 1 (CE1 CONTROL)
~twe {
ADORESS )( 1
! . Yaw twa
@ I RN TR
= SR P h 1 = y =
\ Y <
/////// SO
1 = ) AN
+t NN N ¥
TN KL
} I N .
DATA OUY E: : : : : 3
R .-4-'0"-’-?(‘"0“?1 ) T
I OATA 1N.e- :' O( -, . o——————

s BT 04 CL1 CONTAOLLED WAITE CYCLY, THEGUTPUT BUPFIRS: treu-37200°
ROMAN IN A MIGH IMPEOANCE STATE, WHETHEA TT 18 MIGH OR Lo- v
~ L]MING MEASUREMENT ATFERENCE uvn wagy. RO R Jret .,
il ; . .
Lt .
* M 3*@‘-, faq T P e X '




™~

.,

"'Rnndom,-Accou' Memorles (RAMs)

S

_CDM6284

m SIS Y
ees ~ | ‘.'7%'4 ~
o SN A

OAYAWTS‘::::\J

LLLLL L))

‘ow

- DATA IM

<

‘ Vv
X 'ou—’l

1%'a TTT O CE1 CONTROLLED WRITE CYCLE, THL QUTPUT BUPFERS

PICM=-37208

REMAIN IM A MIGH IMPEDANCE BTATE, WHETHEIR OF 18 MIOH OR LOW.
THAING MEASUAEMENT RIFEATNRCE LEVEL IS 1.8 Y. X
WRITE CYCLE 3 (WE CONTROL)
. ‘e
ADORESS r)( )(
P ik ' =1 twn [
. Aw -
NN 77777777
fas — o ~ -
we L0 CRANOOOMNNONOWNWN
. 'ww =
twnr —> * I" " | B oo\,-—.]
. NN : <
Btk ot IFHHHFHFHID 2
Tow ' on "‘1
DATA..ln \[(

17 B 18 KIGH DURING A W CONTAOLLED WRITE CYCLE,

92¢8-37207

THE OUTPUT BUFFEAS REMAIN IN A HIQK IMPEDANCE STATE IN THIS PEAIOD.

TIMING MEASUACMENT AEFEAINCTILEVELIS 1V,



CMOS Microprocessors, Memories and Peripherals

CDM6264
DATA RETENTION CHARACTERISTICS at TA =010 70°C; See Flg. 4.
. LIMITS
CHARACTERISTIC . .TEST CONDITIONS ALL TYPES UNITS
MIN. MAX.
) ) CE1 2 Voo-0.2Vor .
i . . \
Mnmmum.oat? Retention Voitage Von CE2<02V 2 5.5
Voo *3V,CE1,CE22 .
‘Data Retention Quiescent Current looOR Vag - 0.2V of GE2 <02V 50 pA
Chip Dlsable to Data Retention Time’ tcoa See Fig. 4 0 -
- - - - - ns
Recovery to Normal Operation Time. i ta T See Fig. 4, . "o —

*tac * Road Cycle Time,

DATA RETENTION WAVEFORM 1 (CE1.CONTROL)

e e RS

DATA RETENTION WAVEFORM 2 (CE2 CONTROL)- .

-

b DATA

VYoo ’ . ) ‘:

ce?
cge g0y

. - , . 91CM 37208
Flg. 4 - Low Voo data-retention timing wavelorms. B




. | NEC

R ' . KPD2732

. PRI

sy 132,768 A(‘;K,x,a) BIT UV ERASABLE PROM

DESCRIPTION “The uPD2732is'a 32, 768 but (4096 x 8 bn) ‘Ultraviolet Erasable and Electrically
Programmable Read- Only Mnmory (EPROM) It operatet from a single 45V supply,
maklng it Idul {or. mlcroproceuor nppllclllom. It features an output enable control
“and offers 2 nandby mode wnh an auendant 80% nvnngs in power consumptlon

. P - y eivngae s e RN A )
e e . Adistinctive fééture of the pP02732 is N sepurale butput comrol output enable (OE)
T TR 1rom the chxp enable control (CE) The OE contrdl eliminstes bus contention in
muluple -bus mlcroprocc:sor systems. The 1PD2732 features fast, nmple one-pulse
' ' programmmg “controlled by, TTL level s:gnals. Total _programming time for all
- & 32,768 bjts is only 210 seconds.”

.FEATURES . Ultraviolet Erasable and Elecmcally Programmable B
< 3 Access Time = 450 ns Max
e Smgle Locauon Programmmg
Programmable wnth Single Pulse
* Low Power Dm:pauon' 150 mA Max Acnve Current,
T 30 mA'Max Sundby Current

s Input/Output TTL Compauble for Reading and Programming

é Single 5V Power Supply

e 24 Pin Ceramic DIP'

. ,:l'hree-State Outputs’

PIN _CONFlGURATION : AW Va3 A o]

Ty
411

BEivpe | vee | outrurs

' n} Vcc (‘sv) /

e ViU, +5 Oour
K Don't Care [ +5 High 2
; e 28 2- |05 1 DN

ongum ley Oour

e mMonZ

Proqr_u‘n_lnmb-l.’

-

00-07

[T THEEE :

OUTPUT ENABLEf——{ T, 7 .
BT TR -OUTPUT BUFFERS
RS B S .
. ‘b’e'cé'é‘{n i A
" PIN NAMES .3 - o - . -
Ag-A1Y (| Addremes I Pt 32,768 81T
- | GE | Output Ensbte - DECODER, |i2. CELL MATRIX
0p-07: Data Outputs oy .
CE #.1 Cnip Enable (

s - [



intgl o

2732A ..
32K (4K X8). uv ERASABLE PROM

= 200 ns (2732A-2) Maxlmum Access - Industry Standard Pinout...JEDEC
Time s HMOS' E Technology Approved

Compattble W|th ngh Speed BmHz L] Low Standbx Current...30 mA Maximum

VLT 2 Py ] +1O%VCC Tolerance Avallable

The Intel 2732A'is a 5V only, 32,768 bit ultraviotet erasable and electrically programmable read- -only-memory
(EPROM). The standard 2732A access time 'Is 250 ns with speed selection (2732A-2) availabie at 200 ns. The
access time is compalible with high performance ‘microprocéssors sch as the 8 MHz IAPX 186. In these
systems, the 2732A allows the mtcroprocessor to operate wlthout the addltlon of WAIT states.

Animportant 2732A feature Is the separate output control, Output Enable ('53'). {rom the Chip Enable con-
trol {CE). The U'Econtrol ‘eliminales’ bus contention in mlcroprocessor systems. Intel's Applicatlon Note
AP.72 describes the mzcroprocesso‘r system lmplementatnon of the O .and CE controls on Intel's
EPROMs. AP-72 is available from Intel's Literature Department. ' ’

The 2732A has a standby mode which reduces power consumption without Increasing access time. The
maximum aclive current is 125 mA, while the maximum standby current Is only 35 mA, a 70% saving. The
standby mode is selected by applying the TTL-high signal to-the CE input..

The 2732Ais tabncated wuth HMQS™-E technology. Intel’s hlgh speed N- chennel MOS Siticon Gate Technology.

s *HMOS is a patented process of Inte! Corporetlon.

PIN NAMES

¥, ADDRESSES . . -,
p & é" CE\ ,: |- CHIP ENABLE *

W Nl . .
[ 2 [1OEvpph | OUTPUT ENABLE & Vep
g, eu T et e e (TG, Tl G0TRONS
? ; DATA OUTPUTS . ‘ 74 N
veco T s NN T RAE 2,

')GND o;—_-fw?fgsu:‘«"-. S

— L PROGRAM 7 |
GENVpp —| . ' DE AND
- Y& —L-|= CE LOGIC, y
Lo
ft XA
Ap:Ayy |- —=|:-OECODER’ - W .
AODRESS | ’
INPUTS s
. .-32,768.BIY. AL
CELL MATRIX _' M-Neo I 1o
o * : .
0,0 n ve [0,
; - ono(d - 130y

1
3
- . -,. - . .
Flgure 1."Block Dlagram Figure 5 Pin-Conflguration



27324

r -~
.. TUerdng wdh e wedheant o taatt "
.© ABSOLUTE MAXIMUM RATINGS® *NOTICE: Stresses above those listed under “Absolute
" Temperaturé Under Bias........ .=10°Cto +80°C Maximum Ratings” may cause permanent damage to the
Slorage Temperature B —65°Clo +125° C . ,dawco Thisisa s!ressrnrlngonlyandIuncuonalopararlon
Y .A” Input or Output: Voltages w"h . -of the device at these orany other coniditions above those
* Respect to Ground ... .. T e 4BV 10 -O.JV "[ndlcared in'thé’operational sections of this specllication
£ ‘Voltage on Pin 22 with Respect : ' +.i$ not Implled Exposure to absolute maximum rating con-
! toGround ... ... e an, ~+13.5V10 - 0,3V -ditions Ior cxrandod periods may ‘atfect device reliability.
vpp Supply Voltage with Respecl lo Ground - e
Ouring Programming .. ;::. .. i . . +22Vt0 =03V - .., .
. D.C. ‘AND A, C OPERATING CONDITIONS DURIN TF{EAD
: o ) L : 2132 AN 2IA AR Ty . 2733A-20/A-25/A-30
" |.‘Operating. Temp'er'a'ture( Range A oC-10°C*" LK \ "~ oc-70°C
ZVcc Power Supply}.” st BT g SV e S R A X sV 0%
.READ OPERATION} . ()
DC CHARACTERISTICS /|
. . . Imi :
Symbol . ' "Parameler: Mine l{,y’;m Max: : Units Cf)ndmonl
|,‘L’ ‘| 1nputload current _ @ B AT Y K7 5.5V
Lo ’_ OCutput L'eqkagefCurreni . - RN 10 ,',A Vour - 5.5V
Ieér? Vee Current (Stahdbyy. : ] 3 | mA |CE=V,, OE=V,
leea? Ve Current:(Active) 100 mA { OE=CE=v,
Vi Input Low Voltage ' 01|~ - o8 Y
Vih | Input Migh Voltage 2.0 Vee+1] v
Vou | | Output.Ldw Vollage. ! =3 045 | -~ V. |lo=2.1mA
- Vo | OulputHighVoltage " | 24| V | lgy= ~400 uA -
Vep" '-| VepReadVoltage: |38 | . |-Veo | V |Vee=50vso25v
A.C.CHARACTERISTICS | . — !
; T ' R Y 2732A-2- 17 27324 (T 2732A-3; 273274 ' )
. 2732A-20 | 2732A-25 | 2732A-30 |. s : . Tost
| symbot] " - " Pardmetér” . ‘| Min:|Max.|Min. Max: |MIn:{Max.|Min, | Max. | Units | -Conditionst-
ace Address to Output Delay.:*. |~ | 200.] 250 .| 300 450 | ns [CE = OE-= V-
dtce  -{TE 10'Qutput Delay L 200 b T2s07], | 3003) T [.450 | ns [OE =y,
tor | OF to Output Delay e |70 S 100 |- 5| as0 150 | ns|CE=v,
toel*l | OE High to omp‘urNororlven 0 |["60.f 0 | 60 o[ 1307 ] 0 [ 130 s ' |CE = vyt
ton Output Hold from'Addresses,” | /0 .- B RN B R ANV I O ns |CE=ODE=v,
CE or OE thchever Occurred [ I R N AEER
o |Fiest o R A I ; o A “.
“-HA.C. TEST 'chm*'no'Né' B ) '
e Output Load .............. SLTTL gate and CL =100 pF Tnmmg Measurement Reference Level
Input Rise and FaIITlmes i N < 20 nse lnpuls 4 0.8 and 2.0V
Input Pulse Levels 2 . .45V lo 2 4V - Outputs 0.8 and 2.0V

NOTES: 1, Vcc musl be applled sfmunaneously or beforo V" and removod :Imbllaneous y or after V,,,
2. Vpp may beé connected difeclly to Vcc excapt durlno programmlng Thu supply cunenl would then be the sum of lec and fpp,.
¢ 3. Typrcalvalues are forty = 25°C and nominal’ supply vonaoes R
4.'This parameter Is only sampled and is not 100% tested. Output Float Is defined as.the point where data Is no longer
driven <-'sed llmlnq dlagram on page 3

- “a



e ar— e e 2 +

. .
lntef : 27324
CAPACITANCE!?! (1, 25°C,1 = 1 MH2)
Symbol{, Parameter Typ:: M;x. Unit Coﬁdll]om -
CiNg Input chixance o K
Except OE/Vep 4 6 pF {Vin = OV
Cinz OE/Vee Input )
Capacitance 20, | pF [VIN =0V
Cour Output Capacitance 8 12 pF 1Vour = 0V .

A.C. TESTING INPUTIOUTPUT WAVEFORM

A.C. TESTING LOAD CIRCUIT

L N

e NS

SRESED

A, TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC™ 1~ AND 0rasv B
-ALOGIC 0~ TIMING utASuntM:nts ARE MADE Af zwroa ALOGIC
AND 0 8V ron ALOGKC *0." Y

'

TIv, '

2. 0EVICE
“| # / unoer
- TEST

- " -
C\ INCLUD(I -"0 CAPACITANCE

, - Y o TN L e
. 4 s v
A.C. WAVEFORMS .
TV e I .
N £ ty . s 4 .-',.,j PP
; i Aoon:ss . N 4
ADDRESSES VAU R o 4
‘V;l:, K - J A Now' o
- Vg s . : H’ 4
- K 4
Vit . p i l —
“ /
Vo vive s
} R
Viu = °f
4
SEne A Z
Vi -—oo-.o—/"“ . .Y
Lage™- lg..-—,-J -
Vin —eses
HIOH Z /; ; ;; ; \ MIOH Z
output

v

\XQ&N —eees

VALID OUY""'S

-
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*ERASURE.CHARACTERISTICS *

;};Tﬁq“eyaSure charac}qr’vl's,glc.{x"_o.f,__l'h'é~2.7,32A" are such that

¢ erasure begins " to ocur’ upon, exposure’ to «light, with *
- wavelengths shorter than approximately 4000 ‘Angstroms _

(A). 1t should be noted that sunlight and certaln types of
Muorescent lamps have: wavelengths in. the 3000-4000 A
‘range. Data'show that’ constant’ exposure 15 room level
fluorescent lighting could erase the typical 2732A In.ap-
proximately 3 years, while It would take approximately 1
‘week 1o cause erasure when exposed.to direct sunlight, If
-the 2732A is to be exposed to these types of lighting condi-
tions for extended periods of time, opaque labels should
be placed over the 2732A window to prevent unintentional
erasure.

The recommended erasure procedure for the 2732A is,
exposure 1o shortwave ultraviolel light which has’ a
wavelength of 2537"Angstroms (A). The integrated dose’
(Le;, UVintensity X exposure time) for erasire should be
a minimum of 15 W-sec/em?2,-The érasure time with this
dosage Is approximately: 15, 1o 20 minutes using*an
ultraviolet lzmp ‘with’ 12000u,Wicm?2 power rating." The
27324 should be pfaced within 1 inch of ihe lamp fubes-

during erasure.

DEVICE OPERATION:

The six modes of operation of the 27324 are listed in Table
1. A single 5V power supply is required in the read modé.
Allinpyts are TTL lévels excepl for OENVpp during program:
ming and 12V on Ag for the Intgtigent Identifier™ mode. In
the prpgram mode the,C'E/ypp input is pulsed from a TTL

levello 21V,

' Table 1., Mode Selection

: PINS CE [ OEvyp | A | vee | outpuTS
MOODE (18) 20 “fea] g | e1434n
Read Vies | v T | x| et Dyt .
Output Disable ViCo 5 Vi X e s High Z .
Standpy ‘ v | x X | e HIgh Z
Program Y. Vo X +5 O |~
Program Inbibit “* | Wiy " |5 et | x [ =8 | wignz -
Intgligant Identitier | v Vit s | VH] e8] Code ]y

.

Notes: 1. X can be Vyi; of Vi -
2.Vy w120 2 0.5V5
Read Mode ) A
The 2732A has two control functions; both of which must
be logically active In order to obtaln data at the otitputs.
Chip Enable {CE) is the power control and should be used
for device selection. Output Enable’ (DE) is the output.
control and shoufd be usedto gate data trom the output
pins,.iqdependent of device seleclién..Assuming _lhal ad- .
dresses are stahle, address access time (tacc) is equal to
the delay from' CE 1o output {icg). Data is available at the
-outputs after the falling edge of OF, assuming that CE has
* been low and addrésses have been siable for at least
tacc—toe.

.

Standby Mode

The ?]32A', has a standby mode which reduces the max-
Imum actlye.current from 125 mA to 35 mA. The 2732A Is
placed in the standby mode by applying a TTL-high signal
to the CE Input. When In standby mode, the outpuls are In

.a high Impedance state, Independent of the OE input.

Output OR-Tieing

Because EPROMs are usually used in larger memory ar-

rays, Intel has provided a 2 line control function that ac-

commodates this use of multiple memory connection,

The two line control function allows for:-

a), the lowest possible inemory power-dissipation, and

b) complete assurance that output bus,c'omemion will
not occur.

To use these two control lines most efficiently, CE (pin-18)
should be decoded and used as the primary device selec-
ting function, while OE (pin 20) should be made a common
connection 1o all devices in the array and connected to the
READ line from the system control bus. This assures that
all’ _de'séléctéd .memory devices are in their low power
standby friode and ‘that, the output pins are active only
wh'eq data’is deslreq {rom a particular memory device.

PROGRAMMING

CAUTION: Excesding 22V on Pin 20 (3E/N pp) wil
permanently damage the 2732A.

Initially, and after 6ach erasure, all bits of the 2732A are

in the "1!“state. Data Is Introduced, by selectively.pro-
gramming "0's” into the desired bil locations. Although
only “0's” will be programmed, both *1's™ and *0's" can
be presént In the ‘data word. The only way to'change a
"0" fo a’*1" I8 by ultréviolet light“srasure. -

“The2732A 15 In the programming modé when the OENpp

Input.is at'21V, I'Is'requUired that d 0.1 uF capacitor be
placed acfoss OE/Vpp and ground to suppress spurious
‘voltagh transients which may damage the device. The data
to be programmed is applied 8 bits In paraltel to the data

..output pins. The levels required for the address and data
“Inputs-are, TTL,

'wa’n the"qddress and data are stable, a 50 msec, active

-low, TTL.program pulsé is'applied 10'the GE input. A pro-

gram pulse'must be applied at each address location to be
‘programmed. You'can pro‘gram"any.location at any time
——either individually, sequentially, or at random. The pro-

" gram pulse has'a maximum width'of 55 msec. The 2732A

must not be programmed with'a DC signal applield to the
CE input. o

Programmivg ol multiple 2732As in paraltel with the

same data can be easily accomplished due to the simpli-
city of the programming requirements. Like inputs of the
paralleled 2732As may be connected together when they
are programmed with the same data. Alowlevel TTL pulse
applied to the'CE input programs the paralleled 2732As.



2732A¢

Program lnhlblt Y

“res P

Programming .ol mumple 2732A8"In- parallel with dlﬂor-:'
ent data is alsg" easlly accomplished.-Except !or CE all

like Inpuis (In¢luding GE) of the parallel- 2732As may be
common, ATTL tevel program pulse apphed lo a 2732A'

CE input-with OEIVpp at-21V will program tRat- 2732A 1A

high level CE lnput Inhibits: the olhe
programmed.”

732A from bemg
TR I

.1

Verily

e

A verlly (Read) should be perlormed on'the programmed

bits to determine’that they were’ correctly programmed

The verify is’ accomphshed with OE.Npp ‘and CE at V.L Data’
should be verlfied ‘ov after the lamng edge ol CE;

i g S

lntehgent Idenhfler"' Mode { T

The Int; cligent [dentifter Modé allows ihe' ‘reading B0f of &,
binary code from'an EPROM’ that will ldenll!y Iis, manutac-
turer and type. This mode is Inlended for use by programm-
‘ing, equlpmenl for the purpose of automatlcally matchmg
the devicé.lo be programmed with'its correspondlng pro-
gramming algorithm, This mode Is functional In the 25‘0
+ 5°C ambient temperature range.

To achvale this mode, the programmmg equipment must
force 11.5V to 12.5V on address lirie A9’ (pin 22) of {hé"
2732A. Two identifier bytes may then be sequenced from’_
the device outputs by toggllng address lme AO {(pin 8) from’
Vi to V,H All other address hnes must be he!d at Vi, dunng
Intgligent Identifier, Mode .

Byte 0 (AO = V.L) represents the manufacturer cbde and

byte't (AD-= Vyi,)the, device Idenlnher code Fof the Intél

2732A, these two identifier bytés are given in Table 2. All

Idenuhers lor manulacturer and-device codes will possess R

odd par;ly, wnh lhe Ms (07)'dehned as lhe parlly bll

inte! _began manuiacturlng 27324As dufing 1982 that con-

;__flalned the, Intgligent Idgnliller feature. Earlier genera-
tion ddvlces do.not contain Identllier Information, and If

erased will respond wlth a"one" (Vou) on each data line
when operated In’ thus mode. Programmed, preldentifier
mode 2732As “wlil’ respond with the current data contain-
ed'in locallons 0and 1 when sub;ecled 10 the intgligent
ld nllher operallon.

System-Conslderation" |

. o 49y hi

The:power switching characteristics of HMOS-E EPROMs
require carefut decoupling of the devices. The supply cur-
rent, Icc, has three segments that are of interest to the

isystem desagner—lhe Sstandby current level, the actlve cur-.

rent, level and the, translenl current _peaks that are produc-
lhe‘lalllno and, risjng edges -of Chip Enable. The
e of lhese lranslenl current peaks is dependent
on the output capacltive loading of -the device. The
assoclated translent voltage peaks.can be suppressed by
complylng wlm Intel's Two-Line Control, as detailed In In-
lels Apphcallon Note,.AP-72, and by. properly selected
decoupllng capacltors. It Is’ recommended that a 0.1,F
ceramic capacnor be used on every device between Vcc

“and GND. This should be a high Irequency capacitor of Tow
“Inherent Inductance and should be placed as close 16 the

device as possible. In addition, a 4.7uF bulk electrolytic
capaciior should be used between Vg and GND for every
elght devices. The butk capacltor should be located near
‘where the poWer supply Is connected to the array, The pur-
pose of ‘the’ bulk ‘capacltor is lo overcome the voltage

_droop caused by the induciive elfects of PC bdard-traces.

.

. Plne |- 7.0y {2 0ge| Mex
K lauum.r, (10, tq9) Date
o o
) ,Mmuhcluru Code se [ | 89
;‘ Device Cod: ,,, e ° 1= .ot
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PROGRAMMINGM e
D.C. PROGRAMMING CHARACTERISTICS Ta = 25 §°C. Vcc =5V= 5%, VPP = 2“’ 0.5V
) - Limits*’
" Symbol |. ’ .~Parameter M, - | Typ. | Maxie ‘Units | Test Condltions
u ) lnpul Current (All Inputs) ALY WA Vin= Vi of Viy
Fvor | 0dtpit Low Voliage. During VerHy iy 17 045 .0 loy=2.1 mA
t.Vou | Outpul High- Voltage During Vemy 1N /dov . : V. [lon= - 400 uA
lee -] Vec SUBBYY! Wt~ SN L B 100 |. mA
Vi Input Low Level (All Inpuis) ™ ' S0t 085 |V
Viu Input High Level (All lnpuls Excep( OENpp) |20 ] . Vee. v ‘
lgp Vpp Supply Curren{™ ) L -3o‘j., “mA | CE=Vy, OE=Vpp
vt Ag:n}dlgepl;Id.enn‘(lgr.v_ollaé'e } ' " 125 .V
. ¥ A —3 ANLYE - = T -
‘ )

A.C. PROGRAMMING CHARACTERISTICS: - TA - 25 = 5°C.Vee = 5V x

5%, Vps =21V 2 0.5V

) . Llmits | A
‘. symbol w', . Parameter, - > ’»'Mln.,‘j:-ﬁ,“l’yp." |7 Uans’-|” Test'Conditionst
tag Address Setup-Time : U U ‘us
Aofs OE Setup Time 12 : ©ps
1os Data Setup Time -~ ™™ | [ Tz, BN P S ys
tan Address Hold Timé 0 1 ps.
loen OE Kold Time 2 us
ton Data Hold Time 2. us
tore OE High to Output Noi.Drl\(er'\' 0 130 | ons.
tov Data Valid from TE, - ’ h us | CE=V,, OE=Vy_
tow . | CE Pulse Width During Programming 20 50 55" ms
tpat 5E Pulse Rise Time During Programming 50 ns
tvA Vpp Recovery Time 2 us
t
1A C. TEST CONDITIONS ..
Inpu( ‘Rise and Fali Times (10% 10 90%) .. .." .s20ns
Input Pulse Levels .,u ceusye ...,.......045V1024V '

. 0.8V and 2.0V
P .0.8V and 2.0V

Input Timing Reference Level IR
Output Timing Reference Level

NOTES:

1. Typical values are for Ty = 25°C and nominal supply voltages.: ~

2. Tnis parameter is only sampled and is not "100% tested. Output fioat

see timing dlagram

Is delined as the polni whaere data Is no longer driven —

3. OF may be delayed.up to tacc—toe alter the falling edge of CE without impacting tacc.

transients which may damage the device.

‘

4, When programming the 2732A,a 0. 1,.F capacitor is required-across OENpp and ground 10 suppress.spurlous voltage



'lntel' " : 2732A
PROGRAMMING WAVEFORMS:. '
' 1 - FRoGRAM—— L vemey
. 'vl.H . : A | . et
ADORESSES X K ADDRESS STABLE X
viL - - —t
: “in g
Vin : .

3 High 2
DATA IN STABLE

b-n.] .

Rzl

NOTES:
1. ALL TIMES SHOWN IN (] ARE
2. THE INPUT TIMING REFERENCE LEV

] fov Lol i
(A1

’k——'—‘. —
. DATAQUTVALID )
Y N

KIINIMUM AND IN ,SEC UNLESS OTHERWISE SPECIFIED:
EL IS 0.8V FOR A V) AND 2V FOR A Vi

Migh 2
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