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B L O C K  N  + l 
S T X - E T B
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N A k

R E C O V E R Y  F R O M
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S T X - E T B
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B L O C K  , v  I /

S T X - E T B T I M E  our E N Q

/ V  4  /  R E P E A  L E D  
S T X - E T B

A C K O A C K O  A C K 1

4 .

ร,ร2

R E C O V E R Y  F R O M
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G A R B L E D  R E S P O N S E
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A C K 1 A C K I
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B L O C K  N B L O C K  N + l A N Y  V O L A T I L E  D A T A

ร , S T X - E T B S T X - E T B S T X  . . E O T

S o A C K I R V I  E N Q
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A C K O
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6 .  C O N V E R S A T I O N A L  E X C H A N G E

1 E N Q  S T X - E T X  A C K I
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S T X - E T B

A C K I
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B L O C K  N B L O C K  N + l
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A C K O ! ร 2 S E C

I G N O R E  B L O C K H i V  V .
B L O C K N I G N O R E
S T X - E T B S T X - - E N Q

A C K O

B L O C K  N - 2
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W A C K  ร ; 2 ร E C  I A C K  I
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5 1

5 2

5 3  

t i m e

E O T S 2  E N Q

N A K

E O T  ร 2 E N Q

A C K O

S T X - E T B B C C S T X - E T X  B C C

A C K I

S I E O T  S 3 E N Q A C K 1 A C K O

S 2 A C K O

S 3 S T X - E T B B C C S T X - E T X B C C E O T

S I E O T ร 3 S T X - E T X B C C E O T  S 2 E N Q

S 2 N A K

ร 3 ■  A C K O A C K I

S I  =  P R I M A R Y  S T A T I O N  

S 2 ,  S 3  =  S E C O N D A R I E S  

B C C  =  B L O C K  C H E C K  C H A R S  

S Y N ,  P A D  C H A R S  N O T  S H O W N

S N  = >  P O L L  S T A T I O N  N  

s N  = >  S E L E C T  S T A T I O N  N

S T X -  d e n o t e s  S T A R T  O F  T E X T  f o l l o w e d  b y  a c t u a l  t e x t

รป?ทอยางการใฅกอบของ iบนาริรงFl แบบหอายจุกHอ

I n t e r f a c e

D a t a  T r a n s m i s s i o n  C o n f i g u r a t i o n  ^  T y p e

T r a n s m i t  o n l y  A

T r a n s m i t  o n l y  B

R e c e i v e  o n l y  c
H a l f - d u p l e x  D

D u p l e x  '  D

D u p l e x  E

P r i m a r y  c h a n n e l  t r a n s m i t  o n l y / s e c o n d a r y  c h a n n e l  r e c e i v e  o n l y  F

P r i m a r y  c h a n n e l  t r a n s m i t  o n l v / s e c o n d a r y  c h a n n e l  r e c e i v e  o n l y  H

P r i m a r y  c h a n n e l  r e c e i v e  o n l y / s e c o n d a r y  c h a n n e l  t r a n s m i t  o n l y  G

P r i m a r y  c h a n n e l  r e c e i v e  o n l y s e c o n d a r y  c h a n n e l  t r a n s m i t  o n l y  1

P r i m a r y  c h a n n e l  t r a n s m i t  o n l y / h a l f - d u p l e x  s e c o n d a r y  c h a n n e l  .1

P r i m a r y  c h a n n e l  r e c e i v e  o n l v / h a l f - d u p l e x  s e c o n d a r y  c h a n n e l  K

H a l f - d u p l e x  p r i m a r y  c h a n n e l / h a l f - d u p l e x  s e c o n d a r y  c h a n n e l  L

D u p l e x  p r i m a r y  c h a n n e l / d u p l e x  s e c o n d a r y  c h a n n e l  L

D u p l e x  p r i m a r y  c h a n n e l / d u p l e x  s e c o n d a r y  c h a n n e l  M

รูปแอกงระบบการอ
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Interface T ype
Interchange Circuit A B c D E F G H I J K L M

AA Protective ground
AB Signal ground X X X X X X X X X X X X X

BA Transm itted data X X X X X X X X X
BB R eceived data X X X X X X X X

G A Request to send \ X \ X X
CB Clear to send X X \ \ \ X X
GG Data set ready \ \ X X X \ X X X X X X X
GD Data terminal ready ■ ร ร ร ร V. ร ร ร ร ร ร ร ร
CF King indicator ร ร ร ร ร ร ร ร ร ร ร ร ร
G F R eceived line signal detector X X X X X X X X
CG Signal quality detector
CFF Cl Data signaling rate selector (D T FV (D C F)
DA /DB Transm itter signal elem ent timing (D T F )/(D C F ) 1 1 ! t 1 1 t t ! t
DD R eceiver signal elem ent timing (DC F) 1 1 t 1 t t 1 t
SBA Secondary transmitted data X X X X X X
SB B Secondary received data X X X X X X

SCA Secondary request to send X X X X
SG B Secondary clear to send X X X X X X
SCF Secondary received line signal detector X X X X X X

''ร: additional interchange circuits required for switched service; t: additional interchange circuits required for synchronous channel; V basic 
interchange circuits, all system s;____optional.
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EIA
Pin

Number

Inter
change
Circuit

C .C .I.T .
Equiv
alent

Description
โ. (DCE: Data Communications 

Equipment.
DTE: Data Terminal Equipment) Ground

Data Control Tinting
From To 
DCH DCH

From To 
DCH IX H

From To 
DCF DCH

1 AA 101 Protective ground X
7 AU 102 Signal ground/common return X
2 BA 103 Transmitted data X
3 B B 104 Received data X
4 CA 105 Request to send X
5 CB 100 C lear to send X
6 ce 107 Data set ready Xะ» ท) I0X Data terminal ready X■> “> CH 125 Ring indicator X
X* CH 109 Received line signal detector X

21 CG 1 10 Signal quality detector X
23 CH 111 Data signal rate selector (DTE—driver) X
2? Cl 112 Data signal rate selector (DCK—drivel X
24 DA 113 Iransmitter signal element timing (DTE) » X
15 DB 1 14 Transmitter signal element timing (IX Hi X17 DD 1 15 Receiver signal element timing (DCH) X
14 SBA 1 IX Secondary transmitted data X
16 SB B 1 19 Secondary received data X
19 SCA 120 Secondary request to send X
13 SCI! 121 Secondary clear to send X
12 SC H 122 Secondary received line signal dclccloi X

-NJ0๐
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L o c a l  S  D A  -  II 
C o m m a n d  S e q u e n c e

A d a p t o r  O n

D a t a  S e t  R e a d y

D a t a  T e r m i n a l  R e a d y

R e q u e s t  t o  S e n d

C l e a r  t o  S e n d  

N e w  S y n c  ( N o t  U s e d )

T r a n s m i t t e d  D a t a

T r a n s m i t t e d  S i g n a l  
E l e m e n t  T i m i n g

D a t a  C a r r i e r  D e l e c t o r

R e c e i v e  D a t a

R e c e i v e r  S i g n a l  
E l e m e n t  T i m i n g

Cha’’' Time Chan Time Chon Time
to mit late 
Write Cmd

Dial Command k h  Write Cornmnrd
»0 initiate
Read Cmd

WM Read Command
tc initiate 

Disable Cmd
h -H  อ' sab'e C o m m a n d

ร)VO



Bit Positions 
1 , 2 ,3 ,4
0 0 0 0
1 0 0 0
0 1 0 0
1 1 0 0
0 0 1 0
1 0 1 0
0 1 1 0
1 1 1 0
0 0 0 1
1 0 0 1
0 1 0 1
I 1 0 1
0 0 1 1
1 0 1 1
0 i Ï 1
1 l 1 1

B it P o s it io n s  5 ,6 ,7
000 100 010 110 001 101 o i l 111
NUL DLE SPACE 0 e P P
SOH DCl i 1 A Q a q
STX DC 2 •• 2 B R ๖ r
ETX DC 3 # 3 c ร c ร
EOT DC 4 $ 4 D T d t
ENQ NAK % 5 E บ e น
ACK SYN & 6 F V f V
BEL ETB ' 7 G พ 9 พ

BS CAN ( 8 H X h X
HT EM ) 9 I Y i y
LF SUB ★ J Z j Z
VT ESC + K l k {
FF FS r < L \ 1 1
CR GS - = M m ]
SO RS > N A ท
SI US 7 0 - o DEL

NUL ะ: A ll zeroes DCl = Device co n tr o l #1
SOH = Start o f  header DC 2 = Device co n tro l #2
STX = S ta rt o f  te x t DC 3 = Device c o n tr o l #3
ETX = End o f  tex t DC 4 = Device co n tr o l #4
EOT = End o f tran sm ission NAK = N egative acknowledgement
ENQ = Inquiry SYN = Synchronous id le
ACK = Acknow]edgement ■ ETB = End tran sm itted  b lock
BEL = B ell CAN = Cancel

BS = Back space EM = End o f  medium
HT = H orizontal tab SUB = S ta rt s p e c ia l  sequence
LF = Line feed ESC = Escape or break
VT = V e r tic a l tab FS = F i le  separator
FF = Form feed GS = Grcup separator
CR = Carriage return RS = Record sep aratorSO = S h if t  out บ■ ร = Unit sep aratorSI

DLE = S h if t  in
Data lin k  escape DEL = D elete

ฅ า ท ง ท ฬ ิ A SC II
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SILICON GATE MOS 8080A________ ___________

INSTRUCTION SET
Summary of Processor Instructions

Mnemonic Description Dj Be Instruction Codai1 D4 D3 ว2 B, ท0

Clock 121 Cycles Mnemonic Description lb Be Instruction Code!1 °5 °4 D] °3 0, Bo Clock [2! Cycles
M0Vf1. ,2 Move register to register 0 1 0 0 D ร ร ร 5 RZ Return on zero 1 1 0 0 1 0 0 0 5/11MOV M r Move register to memory 0 ! 1 1 0 ร ร ร 7 RNZ Return on no zero 1 1 0 0 0 0 c 0 5/11MOV r. M Move memory to register 0 1 D 0 0 1 1 0 7 Rp Return on positive 1 1 1 1 0 0 0 0 5/11HIT H«lt 0 1 1 1 0 1 1 0 7 RM Return on minus 1 1 1 1 1 0 0 0 5/11MVI r Move immediate regrster 0 0 D D D 1 1 0 7 RPE Return on parity even 1 1 1 0 1 0 0 0 5/11MVI M Move immediate memory 0 0 1 1 0 1 1 0 10 RPO Return on parity odd 1 1 1 0 0 0 0 0 5/11IN R r Increment register 0 0 0 D D 1 0 0 5 RST Restart 1 1 A A A ! 1 1 11DCR r Decrement register 0 0 0 0 D 1 0 1 5 IN Input 1 1 0 1 1 0 1 1 10IN R M Increment memory 0 0 1 1 0 1 0 0 10 OUT Output 1 1 0 1 0 0 ! 1 10OCR M Decrement memory 0 0 1 1 0 1 0 1 10 LXI B Load immediate register 0 0 0 0 0 0 0 1 10ADOr Add register to A ! 0 0 0 0 ร ร ร 4 Pair B & cADC r Add register to A with carry 1 0 0 0 1 ร ร ร 4 LXI 0 Load immediate register 0 0 0 1 0 0 0 1 10SUB f Subtract register from A 1 0 0 1 0 ร ร ร 4 Pair D & ESBB r Subtract register from A 1 0 0 1 1 ร ร ร 4 LXI H Load immediate register 0 0 1 0 0 0 0 1 10with borrow Pau H & LANA r And register with A 1 0 ! 0 0 ร ร ร 4 LXI SP Load immediate stack pointer 0 0 1 t 0 0 0 ■ 10XRA r Exclusive Or register with A 1 0 1 0 1 ร ร ร 4 PUSH B Push register Pair B & c on 1 1 0 0 0 ! 0 1 11ORA r Or register with A 1 0 1 1 0 ร ร ร 4 stackCMP r Compare register with A 1 0 1 1 1 ร ร ร 4 PUSH 0 Push register Pair 0 & E on 1 1 0 1 0 1 0 1 11ADD M Add memory to A 1 0 0 c 0 1 ■ 0 7 sta:kADC M Add memory to A with carry 1 0 0 c 1 1 1 0 7 PUSH H Puth register Pair H ร L on 1 1 1 0 0 1 0 1 11SUB M Subtract memory from A 1 0 0 ■ 0 ! 1 0 7 starkSBB V Subtract memory t'om A 1 0 0 • 1 ' 1 0 7 PUSH PSW Pu'-h A and Flags 1 1 1 1 0 1 0 1 11with borrow on stackANA M And memory with A i 0 1 0 0 1 1 0 7 POP B Pod register pair B & c off 1 1 0 0 0 0 0 1 10XRA M Exclusive 0' memory with A 1 0 1 0 1 1 1 0 7 stackORA M Or memory with A 1 0 ! 1 0 1 1 0 7 POP D Pop register pair D & E off 1 1 0 1 0 0 0 1 10CMP M Compare memory with A 1 0 1 1 1 1 1 0 7 stackADI Add immediate to A 1 1 0 0 0 1 1 0 7 POP H Pop register pair H & L off 1 ! 1 0 0 0 0 1 10AC 1 Add immediate to A with 1 1 0 ว 1 ] 1 0 7 stackcarry POP PSW Pep A and Flags 1 1 1 ! 0 0 0 1 10SUI Subtract immediate from A 1 ! 0 1 0 1 1 0 7 ott stackSBI Subtract immediate from A 1 t 0 1 1 1 1 0 7 STA Store A direct 0 0 1 I 0 0 1 0 i3with borrow LDA Load A direct 0 0 1 1 1 0 1 0 13ANI And immediate with A 1 1 1 0 0 1 1 0 7 XCHG Exchange 0 & E, H & L ! 1 1 0 1 0 1 1 4XRI Exclusive Or immediate with 1 1 1 0 1 ' 1 0 7 RegistersA XTHL Exchange top of stack. H & L 1 1 1 0 0 0 1 1 18ORl Or immediate with A 1 1 1 : 0 1 1 0 7 SPHL H & L to suck pointer 1 1 1 1 1 0 0 1 5CP! Compare immediate with A 1 1 1 1 1 1 0 7 PCHL H & L to program counter 1 1 1 0 1 0 0 1 5RlC Rotate A left 0 0 0 0 0 1 1 1 4 0A0 B Add B & c to H & L 0 0 0 0 1 0 0 1 10RRC Rotate A right 0 0 0 0 1 1 1 1 4 DAD D Add D & E to H & L 0 0 0 1 1 0 0 1 10RAL Rotate A left through carry 0 0 0 1 0 โ 1 1 4 DAD H Add H & L to H & L 0 0 1 0 1 0 0 1 10RAR Rotate A right through 0 0 0 1 1 1 1 ! 4 DADSP Add suck pointer to H & L 0 0 1 1 ■ 0 0 1 10carry STAX B Store A indirect 0 0 0 0 0 0 1 0 7JMP Jump unconditional 1 1 0 0 0 0 1 1 10 STAX D Store A indirect 0 0 0 1 0 0 1 0 7JC Jump on carry 1 1 0 1 ! 0 1 0 10 LDAX B Load A indirect 0 0 0 0 1 0 1 0 7JNC Jump on no carry 1 : 0 1 0 0 1 0 10 LDAX 0 Load A indirect 0 0 0 1 1 0 1 0 7JZ Jump on zero 1 ’ 0 0 1 0 1 0 10 INX B Increment B & c registers 0 0 0 0 0 0 1 1 5JNZ Jump on no zero 1 1 0 0 0 0 1 0 10 INX 0 Increment 0 & E registers 0 0 0 1 0 0 1 1 5JP Jump on positive 1 1 ! 1 0 0 1 0 10 INX H Increment H 81 L registers 0 0 : 0 0 0 1 1 5JM Jump on minus i 1 1 1 1 0 i 0 10 INX SP increment stack pointer 0 0 1 1 0 0 1 ! 5JPE Jump on parity eveก ใ 1 1 0 ’ 0 ! 0 10 OCX B Decrement B & c 0 0 0 0 ! 0 1 1 5JPO Jump on parity odd ! 1 1 0 0 0 ! 0 10 OCX D Decrement D & E 0 0 0 1 1 0 1 1 5CALL Call uncondit onal ' 1 0 0 1 ! 0 1 17 OCX H Decrement H & L c 0 ■ 0 1 0 1 1 5cc Call on carry 1 ! 0 1 i 1 0 0 11/17 OCX SP Decrement stack pointer 0 0 1 1 1 0 1 ! 5CNC Call on no carry 1 1 0 1 0 1 0 0 11/17 CMA Complement A 0 0 ! 0 1 1 1 1 4cz Call on zero 1 1 0 0 1 1 0 0 11/17 STC Set carry 0 0 1 1 0 1 1 1 4CNZ Call on no zero 1 1 0 0 0 1 0 0 11/17 CMC Complement carry 0 0 ' ! 1 1 1 1 4CP Call on positive 1 1 1 1 0 ' 0 0 11/17 DAA Decimal adiust A 0 0 1 0 0 1 1 1 4CM Call on minus 1 1 1 1 1 1 0 0 11/17 SHLD Store H 8r L direct 0 0 1 0 0 0 1 0 16CPE Call on parity even 1 1 1 0 1 1 0 0 11/17 LHLD Load Hi L direct 0 0 1 0 1 0 1 0 16CPO Call on parity odd ! 1 1 0 0 1 0 0 11/17 El Enable Interrupts 1 1 1 1 1 0 1 1 4RET Return 1 1 0 0 1 0 0 1 10 Dl Disable interrupt 1 1 ! 1 0 0 1 1 4RC Return on carry ไ 1 0 > 1 0 0 0 5/11 NOP No operation 0 0 0 0 0 0 0 0 4RNC Return on no ca-ry 1 1 0 1 0 0 0 0 5/11

NOTES 1 . DDD or sss -  000 B ๐O c - 010 D - 0 1 1 E - 1 00 H -  101 L -  11 0 Memory -  111 A.
2. T w o  possib le  c y c le  tim e s. 15/11 ) in d ica te  in s tru c t io n  cycles d e p en d en t on c o n d itio n  flags.
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V
? MONITOR CRT PROGRAMy t::*ริ.) SEPTEMBER 1 9 s o

0 0 0 0 ORG 0
0 00 0 2 ES A MOI A y 8 A I'I
0 0 0 2 1 3 6 0 DUT ME30 0 (’> -4 2 1 0 0 0 4 LXI PI ร' 04  00  H
0 0 0 / 31FF0B LXI ร P y ร ไ A C K
00 OA c 3 3 3 0 0 JMP INA750 0 3 0 DR G 3 0 H
0 0 3 0 c3F A 01 JMP Il ■ ท"ธ Un

y
r IN I ไ" IA !... R 0 บ ไ" IN E " 8 2 7 ร c  R ไ"

0 0 3 3 3E00 IMA75 MOI A ร' 0 0 PI
0 0 3 5 D 391 DUT SUC
0 0 3 7 3 F B F MOI A ร' OBFPI
0 0 3 9 D 3 9 0 OUT ร น P
00  3 B 3 ES F MOI A y S F PI0 0 3 D B 3 9 0 OUT ร บ F'
0 0 3 F 3E77 MOI A ร' 7 7 P!004  :!. D 3 9 0 OUT ร บ 1"
0 0 4 3 3E09 MOI Ai y 0 9 PI
Ou 4 5 D 3 9 0 OUT ร U P
0 04 7 3 E A 0 MOI Al ร' 0 r i 0 H
0 0 4 9 B 391 DUT ร l. C
0 0 4 B 3 E 2 F MOI A P 2FH
0 0 4  D B 3'91 OUT ร บ C

y P 0 น E R UPy CLEAR M E M 0 R T ร PI 0 M E c บ R 3 ü R
0 04  F 3 F 2 0 LO F'P MOI A ร' 2 OPI
0051 77 MOO M ร' Al
0 0 5 2 7 C M D V A ร' IT
บ 0 5 3 FEOB CP I 0 B PI
1" . .•••-. : :r  !"J CA5C00 .:'i CMMPIPuOSS 23 CHMLP INX H0 0 5 ? C 34F00 JMP LO P Po o ë c 7D c M ri Pi i::' MOO A P L
0 0 5  D F EF F CPI OFF PI
005F C H 6  5 0 0 J Z CH DM 1
0 0 6 2 C 3 5 ธ, 00 JMP CMML.P
0 0 6 5 2 1 0 0 0 4 C H 0 H 1 LXI H ร' 0 4 0 0 H
0 06  ร 0 1 0  0 0 0 LXI B ร' 0 0 0 0 H



? I N I T I A L I Z E  I N T E R F A C E

006 B I) 3 F 4 FINIT ณ..:ไ PREST
00  6 ท ว 3 F 5 อบ-โ PBOUD006 F' DBF 4 IN PREG2007:1. E608 AN I 0 8 H0 0 7 3 CA7P00 JZ HALED0076 3 E 0 4 -HOI At 0 4 H0 0 7 8 C37D00 JMF ร FLA GÜ07B 3E06 HALFD ท VI A ร' 0 6 PI0๙71) 1)3 F 6 ร F !... A G OUT PREG3007F F B y5

El
MONITOR START

0080 CD7602 INPUT CALL PI ST
0 0 8 3 CD El) 00 CALL IN KEY0086 F EOF P CH K CPI OFH0088 C A 8 0 0 0 JZ INPUT008 B FE03 CPI 03H y c บ R 3 0 R RIG H ไ008 D CAC300 JZ CRT0090 FE17 CPI 17H y C บ R ร 0 FL L.. E F I0092 CAC900 JZ CLEF0095 FEO 4 CPI 04 H y CLEAR MOMERY0 0 9 7 CACF00 JZ CLR0 0 9 A F El 8 CP I 18 H 5 HOME
0 0 9 c CAD500 JZ CM DM009F FE02 CP I 02 H y CURSOR DOWN00 Al CADP00 JZ CROLD00 A 4 FEO1 CPI 0 1 H y C บ R ร ü R บ F'00 A 6 CAE100 JZ CUP00 A? FEO 3 CPI - OSH - y ENTER00 AB CAE700 JZ ENT00 AE CD :!. E 0 2 CALL- F’SEND
0 0 B :l. DBF4 IN PREG20 0 B 3 E:! 6 0 3 AN I 08 H yFULL DUPLEXOOP 5 C28000 JNZ INPUT0 0 B 3 7 7 MOV H y A 5 DATA KB TO MM00B9 D300 OUT MEOOOP B CD4901 CALL CRITE00 PE D 3 F 4 OUT PRESTCOCO C3S000 J M p INPUT-

î CALL SUBROUTINE
OOC3 CD4901 VCRT CALL CRITE
0 ว c 6 C38000 JMP INPUT
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ooc?oocc CD2001 (โ: 3 30 00 CLEF CALLJMP CLEFTINPUT
00 CF 0 0 D 2 CDAA01 C3B000 CLE CALLJMP CLEARINPUT
00 D ร GODS CDFCOO C38000 CHOM CALLJMP

CALLJMP

HOMEINPUT
00 DB OCDE: CD7501 c38000 CE OLD EDGWNINPUT
0 0 E1 00 E 4 CD0301 c33000 CUP CALLJMP CUEUPINPUT
0 0 E 7 0 0 E A CDCA01C38000 ENT CALLJMP ENTERINPUT[ORAJpIN— ORA---

INKEY
OOED OOEF OOF 0 OOF 3 00 F 5

DE 20
F2ED00DB20B7—----

IN KEY 
LOP KB

ME1
IN KEY ME1----À---00 F 6 FAF000 JM LOP KBOOF 9 DB20 IN ME1OOFB c 9 RETyy HOME

OOF c 0 1 0 0 0 0 HOME LXI B?OOOOH00 FT 210004 LX I H y 040OH
0 1 0 2 ■ ••ไ .... 7 RETÿy CURSOR
010 3 114000 CUEUP LXI D y 0 0 4 0 H
0 1 0  â 3 E 0 0 M V1 V i ? E*OIOS F'EOO CPI 00 H010 A cA1701 JZ UP CE
Cion 03 DCE Bc 1 OE 7 ฆ MOV A y L
01 0 r 9B SBB E0110 6 i " MOV L  y A
0 11 1 7 c M อ V i ';:i y H
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0  :!. J . 2 9 A SB B D
0 . 1 .13 6 7 ri ü V H y A01 :i. 4 c 31 i: 01 J MP UPRET0117 21C 0 0 7 U P CR LXI H y 07COH01 i A •••>

t  7 MOV A y COil B 35 ADD L
011  c ci F ri 0 บ L y A011 II 060F ri y I B y OF H
0 1 1 F C 9 UPRET R  E Ty

y CURSOR LEFT
012  0 7 3 CLEFT MOV A y B
0121 F EL 00 CPI 0 c H0123 C A 3101 J Z Ci EST0125 I~t

/  7 MOV A y  C0127 F EL 00 CPI 00 H0129 DA4 401 J Z CBCR012 C 0 D CDCR DUR C012D 2 B DCX H
0 1 2  E c34801 J MP CL RE T0131 7 V CIELS T MCO A !■  C0132 F EDO CP I 00 H0134 CA3A01 J Z CBEGIN01(37 C32C01 J MF CDCR013 A โ; 60F C B E GIN MOI B y OF H013 C CF 3 F MOI C y 3FH013 EL' 2 IFF07 LXI H y 07FFH0141 C34SOI J MP CL R'ET014 4 05 CBCR DCR B0145 0E3F MOI C y 3 F H0147 2 B Il e x 1-1014 S เ:: 9 CL F;E T R ET

y

y MÜOE CURSOR
014 ? /  O CRI TE ri 00 A y BCi 4A F EOF CPI 0 F H014 C CA5A01 J Z CREND01 4 F "7 ? MCO A y C0150 F EL 3 F CPI 3F H0152 C A 6 3 01 J Z CRINR015 5 OC CRNEXT IN R C0155 • J -.7À.. I M X H0157 C37401 J  M P CR RE T015 A ■ \" Q CR EL ND MCO A y  001 SB FE3F CPI 3 F H01 SB c A 6 A 01 J Z c r i  L R P
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0160 3 3 5 5 0 1 JMP CRNEXT0163 .—1*2 o C R ÏN R I  NX II
0164 04 I  NR B
0 1 6 5 0 E 0 0 MVI C f  0 0  H
0 1 6  7 337401 JMP CRRET
0 1 6  A c D 94 01 CRLRP CALL ROLLUP
0 :!. 6  D 06 OF MVI B V OFH
0 j. 6 F 0  E 0 0 MVI c  ร' 0 0  H
0171 2 ICO07 LX I H y 0 7 c 0 H0174 c 9 CRRET RET

y
y CURSOR DOWN

0 1 7 5 114000 RDOWN LX I D ร' 0 0 4 OH0178 73 MOV A ร' E
0179 F E O F C P I Or H
0 :L 7 B c  A 3  6  0 1 J Z RO BIN
0 1 7 E c 4 I  NR B
0 1 7  F 7 D MOV A V L
0 1 3 0 o * J ADD E
0 1 8 1 6  F MOV L ร' A
0 1 3 2 7  c MOV A y H
0 1  >3 3 3 A ADC D
0 1 3 4 67 MOV H ร' A
0 1 3 5 c 9 DOR ET RET
0 1 3 6 C D ? 4 0 1 RO BIN CALL ROLLUP
0 1 3 9 21 c 0 0 7 LX I H ร' 0 7 c 0 H
Oise 79 MOV A y c01 3D 3  5 ADD L.013E 6 F MOV L ร. A
018 F 06 OF MVI B y OFH0191 c 38501 JMP DOR ET

y

0194 2140040197 110004
01 9 A 7 c0 :!. ? B FEOB0191» CMA90101 AO 7 E
0 :!. A1 EB: 1A 2 7 701 A3 23
01 A4 13

ROLLUP
SCROLL
LX I 
LX I
MOV

MOV 
X c H ษ MOV I NX I NX

MODE
Hร'044OH 
Dy040OH
A ? H 
OBHLDPRETA ร' M
M ร' AH
D

LOP UP



0 1 A 3 E H X น Fi G
0 1 A a c  3 9  A 01 J  H P L Li PUP
0 1  A? c  9 LOF F:ET R ET

? CLEAR MEMORY

0 1 A A 2 1  0 0  0 4 CLEAR L..X :i: H V 0 4 0 OH
0 1  AD 3 E 2  0 LOP MOI A ? 2  0  H
0 :!. A F 7 "7 ทอน ท ? A
0 1  BO 7  c ทมน A ,  H
0 :!. 3 j. FEOB c  P  I OBH

0:I.B3 c A B A 0 1 Cri ML J  Z CM Mil
0 1 B 6 I N  X H

-0 :!. 3  7 - 6 3  A B O I - - ................. - J  Hr’------- ---- LOP -
0 1  BA 7D C ท ri H MOV A L
0 1 EB F EFT' C P I OP F'l-1
0 1  ED CAC3 0 1 J  Z B E G IN
0 1  CO C 3 B 3 0 :!. J  ri F CMML
0 1  c  3 2 1 0 0 0 4 B E G IN L..XI H ร'0 4 0 OH
0 1. c  6 0 1 0  0; 0  0 i... XI B f 0 0 0 OH
0 1 C9 9 RE T

1 y ENTER
01  CA 7 ฆ ENTER MOV - A ร' L
0 1 CB 9 i SUE c
0 1  c  c 6 F ทอน L ร' A
01  CD 0 E 0 0 ทน:!: c  ร' 00 ri
01CF' C 9 RET
0 :L D 0 F EOF iP C H A C P I 0 D Fi
0 1 I j 2 C 2 B B o l J N Z F'LP
0 1  D 5 C D F C 0 0 CALL HOME
0 1  DC C 3F '9 0 1 J r i P PRRT
01  BE FE OA F' i... F C P I 0 A H
0 1  ED C 2 E A 0 1 JN Z PB S
0 1 EO C D F' C 0 0 CALL HOME
0 E 3 0 0 NOP
0 1  E 4 C D 7 3 01 c  A !... !.. R D 0 พ N
01  E ? C 3 F 9 0 1 JMP PR ET
0 1 E A FE  0 8 P  B ร C P I 0 3  "i
0.1. E C C2F50; i . J N Z P S  A VE
01  EF CB2 F ะ: 1 C A L !... C LEF T
0 1 E2 C 3 F 9 0 1 J r i P PRRT
0 1 E3 "V “7 /  / F S  A VE MO น ท y A
01  F 3 CD4 FOI CALL C E I  TE
01  F 9 CF PER 7 RET
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01F A F ธ INTSUM F' บ ร H P SW0 i F B DE 91 IN ร บ C
0 1 FD 3 E 0 0 MOI A y 0  0 H
0 IFF D 3 ร 0 OUT ร บ A
0201 3E0 4 H VI Al y 04 H0203 & 380 OUT ร บ H0205 3E00 MOI H y 0 0 H0207 D381 OUT SUT0 2 0  9 3E84 MOI H y 8 4 H02 OB D 3 81 OUT SUT
0 2 0 D 3 I_ 41 MOI A y 41H02 OF D388 OUT รบร
0211 3ES0 MOI A y 80 H0213 D391 OUT 3 บ C0215 *7 «ะ:;» MOV A y C0216 D390 OUT ร บ P0218 7  ๐ MOV H y B0219 D390 OUT 8 บ P
0 2 1 B F1 POP PSL!
0 2 1 c F B El
0 2 1 D c 9 RE T

1
y
y

P SEND
SEND CHARACTER

02 IE F 5 PUSH F’ 3 พ02 IF DBF 4 IN PPEG2
0221 E 6  0 8 AN I OSH0223 C23702 JNZ F PO U T0226 3E04 MVI H y 04 H
02 2 3 B3F6- OUÏ P P E G 3022 A DBF4 IN P R E G 2
0 2 2  c E640 ANI 4 OH
0 2 2 E CA3702 2 Z. P P  OU T0231 DBF 4 PC 1 ร IN PPEG2•\ ;ชุ ;ชุ 17 PAL
0 2  3 A B23102 J  NC F CTS
0 2 3 DBF 6 PP OU T IN F'REGI
0 2 3 9 E 604 ANI 0 4  rl
0  2 3 2 CA3702 J Z P P  GUI0 2 3 E F1 POP PSW
i.j 2 ..ะรุ i" L  3  โ" 7 OUT F'o u  TF'0241 P ■■า PUSH PSL)

."J /• ■“} DBF 4 ะ!: N P PE  G 2024โ E 0 3 ANI 0 8 H

I 89

" I N I T I A L  8 2 5 7  Dr'll
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0246 Ü25002 J HZ RE I N024? F j. POP PSW0 2 4 A FEOD CPI 0 D il
02  4 c CA5202 J Z LIRES ไ'02 4 F C? R ET0250 Fl REIN POP PSW0251 C? R ET0252 DBF 5 H REST IN PE OC0254 1 7 R ALอ 2 5 5 D25202 J N C HR EST
■ J • j d D 5 PUSH D025'? 1E 5 0 MOI E y 5 0 H025 B :!. Il PL. อ Or' DGR E02 5 G 0 0 N OP02 5 ท 0 0 N OP02 5 E 00 NOP025 F 00 N OP
0 2 6  0 00 NOP
02 6 1 0 0 NOP0262 0 0 NOP0263 0 0 NOP0264 00 NOPü J . 6 V j 00 NOP
0 2 6 6 00 NOP
0 2 6 7 00 NOP0268 0 0 NOP0269 00 NOP0 2 6 A 00 NOPC26B 00 NOP02 6 C 00 NOP
02 6 D C25B02 J N Z PL OOP0270 DI POP D0271 3E06 H MI H y 0 6 H0 2 7 3 D3F6 OUT PREG30275 C9 RET

y RECEIUE C rl A R

0 2 7 6 DBF 6 P 1 S T IN PR EG 10278 1F RARQ DO RNC
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IT ii A- 3-1

ASYNCHRONOUS DATA INTERFACE (UART)
BULLETIN NO. DL s 7512275. REVISED NOVEMBER 1977

•  Transmits, Receives, and Formats Data 
<? Full-Duplex or Half-Duplex Operation

I  « Operation from DC to 200 kHz
jf « Static Logic

• Buffered Parallel Inputs and Outputs
• Programmable Word Lengths . . .  5, 6, 7, 8 Bits 
« Programmable Information Rate
• Programmable Parity Generation/Verification
• Programmable Parity Inhibit
• Automatic Data Formatting 
fc Automatic Status Generation 
« 3-State Push-Pull Buffers
• Low-Threshold Technology
• Standard Power Supplies . . .  5 V, —12 V
• Full TTL Compatibility . . .  No External 

Components
description

T>e TV,ร 6011 JC, NC is an MOS/LSI subsystem -«siç/Mîü to provide the data interface between a communications link and data processing equipment such as a peripheral or a computer. The levice ii often referred to as an asynchronous data nterface or as a universal asynchronous receiver/transmitter (UART).

40-PIN CERAMIC AND PLASTIC DUAL-IN LINE PACKAGES (TOP VIEW)
'/รร 1 r Li È 40 TCVgg 2 a ip 33 PS

V0D 3 □ IG 33 WLS1ROD 4 L L 37 WLS2R08 5 [ r  36 รรรR07 6 [ PIR06 7 [ t 34 CRLR05 8 น c TI8R04 9 r Il 32 TI7R03 10 r-L P TI6R02 11 c TI5ROI 12 โ P TI4PE 13 G y 28 TI3FE 14 a In 27 TI2OE 15 c P 26 TUSFD 16 rL !• 25 TORC 17 น TREDRR 18 [ •J 23 TÏÏRLDR 19 โ t 22 T6RERl 20 rL_________ F ” MR

""'"ร receiver section of the TMS 6011 will accept serial data from the transmission line and convert it to parallel data. " .e serial word will have start, data, and stop bits. Parity may be generated and verified. The receiver section will •■ะ hdate the received data transmission by checking proper : tart, parity, and stop bits, and will convert the data to
22’cUel.
T1-ร transmitter section will accept parallel data, convert it to serial form, and generate the start, parity, and stop bits.
~ TMS G011 is a fully programmable circuit allowing maximum flexibility of operation, defined as follows:

« The receiver and transmitter sections are separate and can operate either in full-duplex (simultaneous transmission and reception) or in half-duplex mode (alternate transmission and reception).
• The data word may be externally selected to be 5, 6, 7, or 8 bits long.
• Baud rate is externally selected by the clock frequency. Clock frequency can vary between 0 and 200 kHz.
+ Parity, which is generated in the transmit mode and verified in the receive mode, can be selected as either odd or aven. It is also possible to disable the parity bit by inhibiting the parity generation and verification.
• The stop bit can be selected as either a single- or a double-bit stop.
• Stutic logic is used to maximize flexibility of operation and to simplify the task of the user. The data holding leyisteis are static and will hold a data word until it is replaced by another word.
• Asynchronous operation ailews the use of a single Transmission line. The deck period has to be within ±4% of 1/16 of the time for one bit for the transmitter and/or receiver but no phase relationship is required.

To allow for a wide range of possible configurations, three-state push-pull buffers nave been used on all outputs exceptTransmitter Output (TO) and Transmitter Register Empty (TRE). They allow the พire-OR configuration.
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ASYNCHRONOUS DATA INTERFACE (UART)
description (continued)

The TM5 6011 can be used in a wise range of data handling equipment such as modems, peripherals, printers, data displays, and minicomputers. By taking full advantage of the latest MOS/LSI design and processing techniques, it has been possible to implement the entire transmit, receive, and format function necessary for digital data communication in a single package, avoiding the cumbersome circuitry previously necessary.
P-channel enhancement-type low-threshold technology permits the use of standard power supplies (5 V, —12 V) อร well as direct TTL interface. No external components are needed.
The TMS 6011 is offered in both 40-pin dual-in-line ceramic (JC suffix) and plastic (NC suffix) packages designed for insertion in mounting-hole rows on 600-mil centers. The device is characterized for operation from — 25°c to S5°c.

operation
The operation can be best understood by visualizing the TMS 6011 as three separate sections: 1) common control, 2] transmitter, and 3) receiver. The transmitter and receiver sections are independent while the control section directs both receive and transmit.
common control section
The common control section will direct both the receiver and the transmitter sections.
The initialization of the TMS 601 า IS performed through the Master Reset (MR) terminal. The MR terminal is strobed to a high level after power turn-on to 'rSRt all status and transmitter registers and to reset Transmitter Output (TO) to อ high level. The Receiver Outputs (R01-R08) are not controlled by the MR terminal.
Status flags Parity Error, Framing Error, Overrun Error, Data Ready, and Transmitter Buffer Register Empty are disabled when the Status Flags Disable (SFD) is at a high level. When disabled, the status flags float (three-state buffers are in the high-impedance state). The Transmitter Register Empty (TRE) status flag is not a three-state output.
The number of bits per word is controlled by the Word Length Select 1 (WLS1) and Word Length Select 2 (WLS2) inputs. The word length may be 5, 6, 7, or 8 bits. Selection is as follows:

WORD LENGTH WLS1 WLS2
5 Low Low6 High Low7 Low HighE High High

The parity to be checked by the receiver and generated by the transmitter is determined by the Parity Select (PS) input. A high leve on the PS input selects even parity and 3 low level selects odd parity.
The parity will not be checked or generated if a high level is applied to Parity Inhibit (PI); in this case the stop bit or bits will immediately follow the data bit.
When a high level is applied to PI, the Parity Error (PE) status flag is brought to a low level indicating a no-parity error because parity is disregarded in this mode.
To select either one or two stop bits, the Stop Bit(s) Select (SBS) terminal is used. A high level at this terminal Will result in two stop bits while a low level will produce only one.
To load the control bits (WLS1, WLS2, PS, PI, and SBS) a high level is applied to the Control Register Load (CRL) terminal. This terminal may be strobed or hard wired to a high level.
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ASYNCHRONOUS DATA INTERFACE (UART)
operation (continued)

transmitter section
The transmitter section will accept data in parallel form, then serialize, format, and transmit the data in serial form. 
Parallel input data is received through the Transmitter Inputs <TIใ-TI8).
Serial output data is transmitted from the Transmitter Output (TO) terminal.
Input data is stored in the transmitter-buffer register. A low level at the Transmitter Buffer Register Load (TBRL) command terminal will load a v/ord in the transmitter-buffer register. The length of this word is determined by Word Length Select 1 (WLS1) and Word Length Select 2 (WLS2). If a word of length greater than this appears at TI8 through Til, only the least significant bits are accepted. The word is justified into the least significant bit, Til.
The data is transferred to the transmitter register when the TBRL terminal goes from low to high. The loading of the transmitter register is delayed if the transmitter section is presently transmitting data. เท this case the loading of the transmitter register is delayed until the transmission has been performed.
Output serial data (transmitted from the TO terminal! is clocked out by Transmitter Clock (TC). The clock rate is 16 times faster than the data rate.
The data is formatted as follows: start bit. data, parity bit, stop bits (1 or 2). Start bits, parity bits, and stop bits are generated by the TMS 601 ใ. When no data is transmitted the output TO re-mains at a high level.
The start of transmission is defined as the transition of TO from a high to a low logic level.
Two flags are provided. A high level at the Transmitter Buffer Register Empty (TBRE) flag indicates that a word has been transferred to the transmitter/receiver and that the transmitter buffer register is now ready to accept a new word. A high level at the Transmitter Register Empty (TRE) flag indicates that tne transmitter section has completed the transmission of a complete word including stop bits. The TRE flag will remain at a high level until the start of transmission of a new word.
Both the transmitter buffer register and the transmitter register are static and will perform long-term storage of data.
receiver section
The data is received in serial form at the Receiver Input (HI). The data from Rl enters the receiver register a' a point determined by the character length, the parity, and the number of stop bits. Rl must be maintained high when no data is being received. The data is crocked by the Receiver Clock (RC). The clock rate is 16 times faster than the data rate.
Data is transferred from the receiver register to the receiver buffer register. The output data is then presented in parallel form at the eight Receiver Outputs (ROI through R08). The MOS output buffers used for the eight RO terminals are three-state push-pull output buffers that permit the wire-OR configuration through use of the Receiver Output Disable (ROD) terminal. When a high level is applied to ROD the RO outputs are floating. If the word length is less than 8 bits, the most significant bits will be at a low level. The output word is right justified. ROI is the least significant bit and R08 is the most significant bit.
A low level applied to the Data Ready Reset (DRR) terminal resets the Data Ready (DR) output to a low level.
Several flags are provided in the receiver section. There are three error flags (Parity Error, Framing Error,3nd Overrun Error) and a DR flag. These status flags may be disabled by a high level at the Status Flags Disable (SFD) terminal.
A high level at the Parity Error (PE) terminal indicates an error in parity.
A high level at the Framing Error (FE) terminal indicates a framing error that is an invalid or nonexistent stop bit in the received word.
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ASYNCHRONOUS DATA INTERFACE (ÜART)
operation (continued)

A high level at the Overrun Error (OE) terminal indicates an overrun. An overrun occurs when the previous word has not been read, i.e., when the DR output has not been reset before the present data was transferred to the receiver buffer register.
A high level at the DR termina! inoicates that a word has been received, stored in the receiver-buffer register and that the data is available at outputs ROI through R08. The DR terminal can be reset through the DRK terminal.

functional block diagram
OATA HANDLING EQUIPMENT 

(PERIPHERAL. OISPLAY, 
COMPUTER. ETC.»

T T T T t»||32) (31)1 (30! (29)1(23)(27)(26)โ-ใj TI7! Tis| Tis|ri«| TI3TI2 j TI1|
OUTPUT

ammittar Output 
(Data Link»

Word Langth รal«cl 1 

Word Langth ร*! ret 2 

Parity ร*! ret 
Parity Inhibit 

Slop Bit(i) ร*Ire! 

Control Ragiftar Load 

Statu» Flags O'jjbl* 
Mastar Rrtat

INPUT
Rtcairar Input 

(Data Link)

—!—I—โท—!——rRQR 0̂7|P0€ ท05̂ 043๐3-̂ 02̂ 01เi  i f t  iI OUTPUT(51 (6M* (71 (8I| 19) (10»j(in (12ij. f I  7 , T—i... . .,.1.
DA TA HANDLING EQUIPMENT 

(PERIPHERAL. DISPLAY. 
COMPUTER. ETC.)
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ASYNCHRONOUS DATA
Ebsolute maximum ratings over operating free-air temperature range (unless otherwise noted)*

Supply voltage, Vqq (see Note 1) .......................................................................—2C V to 0.3 VSupply voltege, Vqq (see Note 1) .......................................................................—20 V to 0.3 VInput voltage (any input) (see Note 1) ...................................................................—20 V to 0.3 VOperating tree-air temperature range....................................................................... —25°c to 85°cStorage temperature range.................................................................................. — 55°c to 150cCNOTE ใ : Under absolute maximum retins*, voltage velues ere with respect to the normally most positive supply, Veg fsubstrate). Throughout the rcrraincer of thlf data sheet voltage valLe* ere with respect to Vqq.‘Stresses beyond these listed under "Absolute Maximum Ratings" may cause permanent caTtago to the device. This is 8 stress rating only and functionol operation of the device at these or any other conditions beyond those indicated in the "Recommended Operating Conditions" section of this specification is not implied. Exposure to ebsoluto-maximum-rated conditions for extended periods may affect device reliability.
recommended operating conditions

PARAMETER MIN NOM MAX UNITSupply voltage, Vpp 0 VSupply voltage, V(3Q -11.5 -12 -12.5 VSupply voltage, Vcg 4.75 5 5.25 VHigh-level input veltage, ail inputs, Vjh (see Notes 2 end 3) '■ 'รร -1.5 vss +0.3 VLew-level input voltage, all inputs, Vjl (see Notes 2 and 3) -12 0.8 VClock 2.5 PSTransmitter buffer register load 400 nsControl register load 250 กร
Pulse width, tyy Parity inhibit (see Notes 4 and 5) <00 กรParity select (see Notes 4 and 5) 300 ทะWord length select and stop bit select (see Notes 4 and 5) 300 nsMaster reset 1.5 PSData ready reset 250 กรData setup time, <1น(Sa) 101 กรData hold tirre, th(d3) 201 กรi Clock frequency, ftf (see Note 6) 0 2C0 kH2Operating liee-air temperature. Ta -25 85 cNOTES: 2. AH dût», clock, and command inputs have internal pull-up resistors to allC'V direct clocking by any TTL circuit.3. The algebraic convention where the most negative limit is designated as minimum is used in this data sheet for logic voltage levels 

o n ly .•4 inputs te PI. PS, WLS1, WLS2, and sss ore normally static signals. A minimum pulse width has been indicated for possible Pulsed operation.f> All control signal pulses should be centered with respect to CRL to ensure maximum setup and hold time. t  Clock flfcQuency is 16 times the baud rate.îiThe arrow indicates the edge of the T8HL pulse used for reference: t for the rising eege, i for the falling eoge.
electrical characteristics over full ranges of recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYpt MAX UNITV'CH High-level output voltage l0H - -100mA « VVç !_ Low-level output voltage *01. = 1 -6 nnA 0.6 Vl]H High-level input current, all inputs V)-5V 10 pAI|J_ Low-level input current, all inputs V| = 0 V -1.6 mAlGG SupDiy current from V(3G All inputs at a high level 11 16 mAIgg Supply current from Vcg All inputs at 8 high level 20 35 mApp Potver dissipation All inputs at e high level 240 365 rr.wCj 1 Input capecitance, all inputs V| - Vcg. f - 1 MHz 10 20
* A I I  t y p i c a l  v a l u e s  er-fa a t  “  2 5 ° c  a n d  n o m i n a l  v o l t a g e s .
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TPI S 6011 JC PJ c
ASYNCHRONOUS DATA INTERFACE (UART)

switching characteristics over full ranges of recommended operating conditions (unless otherwise noted)
P A R A M E T E R T E S T  C O N D I T I O N S M I N  T Y P ' M A X U N I T

TP H L
P r o p a g a t i o n  d e l a y  t i m e ,  h i g h - t o - l o w  
l e v e l  D R  o u t p u t  f r o m  D R R 8 0 0 1 0 0 0 n s

' P H L
P r o p a g a t i o n  d e l a y  t i m e ,  h i g h - t o - l o w  
l e v e l  T B R E  o u t p u t  f r o m  T B R L 8 0 0 1 0 0 0 ns

' P Z X E n a b l e  t i m e ,  r e c e i v e r  o u t p u t  f r o m  R O D
1 S e r i e s  7 4  T T L  l o a d 3 0 0 5 0 0 ns

' P X Z D i s a b l e  t i m e ,  r e c e i v e r  o u t p u t  f r o m  R O D 3 0 0 5 0 0 r.s

' P Z X
E n a b l e  t i m e ,  o u t p u t s  P E ,  F E ,  O E ,  D R ,  o r  
T B R E  f r o m  S F D 3 0 0 5 0 0 กร

' P X Z
D i s a b l e  t i m e ,  o u t p u t s  P E ,  F E ,  O E ,  D R ,  o r  
T B R E  f r o m  S F D 3 0 0 5 0 0 n s

1 All typical value* ara at “ 25°c and nominal voltages.
voltage waveforms
I N P U T  R O D  C R  S F D

O U T P U T  R O  O R  F L A G S

V , H
I N P U T  D R R  O R  T B R L

V | L

Von
O U T P U T  D R  O R  T B R E VOL

| a -------------- -----  ' P H L ---------------H

P R O P A G A T I O N  D E L A Y  T I M E S

I N P U T  T 5 R L

I N P U T S  T I 1 —T I B

V | H  ---------
V | L “ Y -/sox

— ฯr*-----------'พ
- H  K - ' i u ( d . )1

*'|
โ *  ► ! l h | d a )  

1VIN
V | L  --------- 50* x X 50*

D A T A  S E T U P  A N D  H O L D  T I M F SNOTE: All enable, disable, and propagation delay times are referenced to the 90% or 1 0% points. All poise widths are referenced to the 50% points.
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ASYNCHRONOUS DATA
TMS 6011 JC.NC 

INTERFACE (UART)

operation timing diagram
TRA N SM ITTER TIMING'*'

T B R E  Î 3 - S T A T E )

T O  ( N O T  
3 - S T A T E )

T S e e  N o t e  4
S e a  N o t e  2

1_
ไ !------!------!------โ ---- !----- !— —!------ \ ! 1' ■ ” ไS t a r t  {D a t a  1 I D a t a _ 2  ]_ D a ja  3 Î D a t a _ 4  j D a t a _ 5 _ [ D a t a _ 6  [Da_ta_7 j D a t a _ 8  j J ’ a r j t ^  j S t o p  1 S t o p  2  I S t a r t  i D a t a  1

L S B  _ * J  [ ^ —  B I T  T I M E  ( s e e  N o t e  1 )  M S B

T R E  ( N O T  3 - S T A T E ) T VA C L O C K  C Y C L E )

* Transmitter initially assumed inactive at start of diagram, shown for 8 level code and parity and 2 stops.
NOTES 1 Bit time IS 16 clock cycles.2 it transmitter IS inactive the start pulse will appear on line within one clock cycle of time data strobe occurs (see detail below).

T B R L  I

CLOCK H_n_n_n_r--+ 4 X   ---------  1/16 BITTO I ST ART
3 Because transmitter is double bufferec. another data strobe can occur anywhere during transmission of character ไ.4. TBRE goes to a low for a period of approximately one clock cycle following a TBRL pulse.

R I ( s e e  N o t e  3 )

I N T E R N A L  
D A T A  S A M P L I N G  
P U L S E  ( s e e  N o t e  4 )

RECEIVER TIMING
S t a r t  D a t a i  D a t a  2  D a t a  3  D a t a  4  D a t a  5  D a t a  6  D a t a  7  D a t a  8  P a r i t y  S t e p  1 S t e p  2  S t a r t  D a t a i„  -  T

M S B า__r_:
S e e  N o t e  1

R O I  - R 0 8

S e e  N o t e  ใ ะr ~ “I C L O C K  C Y C L E  
— I t  1 / 1 6  B I T  T I M E

S e e  N o t e  2

O E  S e e  N o t e  1 * 2 3 4

NOTES: 1. This is the point at which the error condition is detected, if error occurs.2. A high-to-low transition on the DR pin indicates that the contents of The receiver register has been transferred to the receiver buffer register and that the three error-flag signals are valid. Output data remains valid until the next word is transferred into the receiver buffer register.3. The Rl waveform illustrates an eight-bit word with parity and two stop bits. If parity is inhibited, the stop bits immediately follow the last data bit. For all word lengths, the data in the buffer register must be right justified, i.e., ROI (pin 1 2) is the least significant bit.4. Data sampling occurs at the center of each data bit (8 clock cycles after The beginning o* the bit).



C O M  5 0 1 6Preliminary Specifications

D u a l  B a u d  R a t e  G e n e r a t o r
P r o g r a m m a b le  D iv id e r

FEATURES
□  On chip crystal oscillator or external 

frequency input
□  C hoice of 2 X 16 output frequencies
□  16 asynchronous/synchronous
□  Direct UART/USRT compatibility
□  Full duplex communication capability
□  Re-programmable ROM allows 

génération of other frequencies
□  TTL, MOS compatibility
□  On chip input pull-up resistors
□  0.01%  accuracy— typical
□  50% Duty Cycle
□  18 pin ceram ic DIP package

PIN CONFIGURATION

XTAL/EXT1 1 r ^ 7 ~ )18 XTAL/EXT2
+ 5v 2 )17 fi
fR 3 I 116 Ta
Ra 4 I J 15 Te
Re 5 I 114 Tc
Rc 6 1 13 Td
Ro 7 112 STT

STR 8 i l l  GND
+ 12v 9 11๐ NC

BLOCK DIAGRAM

STT >

*lf +12v power supply unavailable —see figure 1.
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The Standard Microsystems COM 5016 Dual Baud Rate Generator/Programmable Divider Is an N-channel COPLAMOS " MOS/LSi device which, from a single crystal (on-chip oscillator) or input frequency IS capable of generating 32 externally selectable frequencies.
The COM 5016 IS specifically dedicated to generating the full spectrum of 16 asynchronous/synchronous data communication frequencies as shown เท Table 1 One of the sixteen output frequencies IS externally selected by four address inputs, on each of the independent dividers, as shown เท Table 1
Internal re-programmable ROM allows the generation of other frequencies from other crystal frequencies or input frequencies. The four address inputs on each divider section may be strobe (150ns) or DC loaded. As the COM 5016 is a dual baud rate generator, full duplex (independent receive and transmit frequencies) operation is possible.
The COM 5016 IS basically a programmable 15-stage feedback shift register capable of dividing any modulo up to 

(2'5-1).
By using one of the frequency outputs it is possible to generate additional divisions of the master clock frequency by cascading COM 5016's. The frequency output IS fed into the XTAL/EXT input on a subsequent device. เท this way one crystal or input frequency may be used to generate numerous output frequencies.
The COM 5016 can be driven by either an external crystal or TTL logic level inputs; COM 5CT6T IS driven by TTL logic level inputs only.

MAXIMUM GUARANTEED RATINGS'Operating Temperature Range ............................................................................................................o c  to + 70 cStorage Temperature Range .......................................................................................................... -55°Cto -ะ 150°cLead Temperature (soldering, 10 sec ! .......................................................................................................... • 325 cPositive Voltage on any Pin, with respect to ground .........................................................................................+ 18.0VNegative Voltage on any Pin, with respect to ground .........................................................................................- 0.3V
‘Stresses above those listed may cause permanent damage to the device. This IS a stress rating only and functional operation of the device at these or at any other condition above those indicated เท the operational sections of this specification is not implied.

ELECTRICAL CHARACTERISTICS (Ta= 0°c to 70cc, Vcc= + 5V ะ: 5%, V d d  = + 12V ±5%, unless otherwise noted)
Parameter Min. Typ. Max Unit Comments

D.c. CHARACTERISTICSINPUT VOLTAGE LEVELSLow-level, ViL 0 8 V excluding XTAL inputs
OUTPUT \ToltAGE levels

Vcc- 1.5 Vcc V
Low-level.V o l 0.4 V Io l  = 3.2mAHigh-level. V o h Vcc-1.5 4.0 V Io h  = 100mAINPUT CURRENT 

1 N P ^ C , TANCE 0.3 กาA V i n  = GND, excluding XTAL inputs
All inputs, Cini 5 to pf V i n  = GND, excluding XTAL inputsEXT INPUT LOAD POWER SUPPLY CURRENT 8 10 Series 7400 unit loads
Icc 28 45 โทA
I d d 12 22 ทาAA.c. CHARACTERISTICS Ta = +25°cCLOCK FREQUENCY PULSE WIDTH 5.0688 MHz XTAL, EXT
Clock 50% Duty Cycle ±5%Receiver strobe 150 DC ns See Note 1.Transmitter strobe INPUT SET-UP TIME 150 DC กร See Note 1.
A H H r p c t c

INPUT HOLD TIME 50 ns See Note 1.
Address 50 กรSTROBE TO NEW FREQUENCY DELAY 2.0 2.5 MS = 1 /fIN (12)

Note 1 : Input set-up time can be decreased to ระ 0ns by increasing the minimum strobe width by 50ns to a total of 200ns.
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Table 1.
CRYSTAL FREQUENCY 5.0688 MHz

Transmit/Receive Theoretical Actual Duty
D Address c B A BaudRate Frequency 16X Clock Frequency 16X Clock PercentError Cycle% Divisor
0 0 0 0 50 0 8 KHz 08 KHz — 50/50 63360 0 0 1 75 12 1.2 — 50'50 42240 0 1 0 110 1 76 1.76 — 50/50 28800 0 1 1 134 5 2 152 2 1523 0 016 • 23550 1 0 0 150 2 4 2.4 — 50'50 21120 1 0 1 300 4.8 4.8 — 50 50 10560 1 1 0 600 9 6 9.6 — 50/50 5280 1 1 1 1200 19.2 19 2 — 50'50 2641 0 0 0 1800 28 8 28.8 — 50 50 1761 0 0 1 2000 32.0 32 081 0 253 50 50 1581 0 1 0 2400 36 4 38 4 — 50/50 1321 0 1 1 3600 57 6 57.6 — 50 50 881 1 0 0 4800 76.8 76 8 — 50 50 661 1 0 1 7200 115 2 115.2 — 50 50 441 1 1 0 9600 153.6 153 6 — • 331 1 1 1 19.200 307 2 316 8 3 125 50 50 16
* When Duty Cycle is not exactly 50%. it is 50% It 10%.

D escription  of Pin F u n ction s
Pin No. Symbol Name Function

1 XTALÆXT1 Crystal or External Input 1 This input IS either-one pin of the crystal package or one polarity ot the external input
2 Vcc Power Supply + 5 volt Supply
3 f R Receiver Output Frequency This output runs at a f'equency as selected by the Receiver Address

4-7 Ra, Rb, Rc, Rd Receiver Address The logic level on these inputs, as shown in Table 1. selects the receiver output frequency, fp
8 STR Strobe-ReceiverAddress A high-level input strobe loads the receiver address (Ra. Rb. Rc. Rd) into^he receiver address register. This input may be strobed or hard wired to a high-level
9 Vdd Power Supply + 12 volt Supply
10 NC No Connection
11 GND Ground Ground
12 STT Strobe-Transm.rterAddress A high-level input strobe loads the transmitter address (Ta, Tb. Tc, To) into the transmitter address register. This input may be strobed or hard wirec to a high-level.

13-16 To, Te, Tb, Ta TransmitterAddress The logic level on these inputs, as shown in Table 1. selects the transmitter output frequency.fî.
17 fT TransmitterOutputFrequency

This output runs at a frequency as selected by the Transmitter Address
18 XTALVEXT2 Crystal or External Input 2 This input IS either the other pin of the crystal package or the other polarity of the external input
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Table 2.COM 5016-5 COM 5016T-5CRYSTAL FREQUENCY = 4.9152 MHz
Transmit/ReceiveAddressD c  B A BaudRate

Theoretical Frequency 16X Clock
Actual Frequency 16X Clock PercentError

DutyCycle% Divisor
0 0 0 0 50 0.8 KHz 0.8 KHz — 50/50 61440 0 0 1 75 1.2 1.2 — 50/50 40960 0 1 0 110 1.76 1.7598 -0.01 * 27930 0 1 1 134.5 2.152 2.152 — 50/50 22840 1 0 0 150 2.4 2.4 — 50/50 20480 1 0 1 300 4.8 4.8 — 50/50 10240 1 1 0 600 9.6 9.6 — 50/50 5120 1 1 1 1200 19.2 19.2 — 50/50 2561 0 0 0 1800 28.8 28.7438 -0.19 * 1711 0 0 1 2000 32.0 31.9168 -0.26 50/50 1541 0 1 0 2400 38.4 38.4 — 50/50 1281 0 1 1 3600 57.6 57.8258 0.39 * 851 1 0 0 4800 76.8 76.8 — 50/50 641 1 0 1 7200 115.2 114.306 -0.77 * 431 1 1 0 9600 153.6 153.6 — 50/50 321 1 1 1 19,200 307.2 307.2 — 50/50 16
‘When the duty cycle is not exactly 50% it is 50% ± 10%

Table 3.COM 5016-6 COM 5016T-6
CRYSTAL FREQUENCY = 5.0588 MHz

Transmit/Receive Theoretical Actual Duty
D Address C B A BaudRate Frequency 32X Clock Frequency 32X Clock PercentError Cycle% Divisor
0 0 0 0 50 1.6 KHz 1.6 KHz — 50/50 31680 0 0 1 75 2.4 2.4 — 50/50 21120 0 1 0 110 3.52 3.52 — 50/50 14400 0 1 1 134.5 4.304 4.306 .06 * 11770 1 0 0 150 4.8 4.8 — 50/50 10560 1 0 1 200 6.4 6.4 — 50/50 7920 1 1 0 300 9.6 9.6 — 50/50 5280 1 1 1 600 19.2 19.2 — 50/50 2641 0 0 0 1200 38.4 38.4 — 50/50 1321 0 0 1 1800 57.6 57.6 — 50/50 881 0 1 0 2400 76.8 76.8 — 50/50 661 0 1 1 3600 115.2 115.2 — 50/50 441 1 0 0 4800 153.6 153.6 — * 331 1 0 1 7200 230.4 230.4 — 50/50 221 1 1 0 9600 307.2 316.8 3.125 50/50 16
1 1 1 1 19,200 614.4 633.6 3.125 50/50 8
‘When the duty cycle is not exactly 50% it is 50% ± 10%



Crystal Operation  
COM 5 0 1 6

External Input Operation  
COM5 0 1 6 /COM 5 0 1 6 T

5 0 6 8 8  MHz

74XX
TTL TTL

7 4 XX—totem  p o le  or op en  co llector output (external 
pull-up resistor required)

TIMING DIAGRAM

For ROM re-programming SMC has a computer program available whereby the customer need only supply the input frequency and the desired output frequencies.The ROM programming is automatically generated.

Crystal Specifications
User must specify termination (pin, wire, other) 

Frequency — 5.0688 MHz, AT cut 
Temperature range 0"C to 70°c 

Series resistance - 50 !!
Series Resonant 

Overall tolerance ± .01% 
or as required

Crystal m anufacturers (Partial List) 
Northern Engineering Laboratories357 Beloit Street Burlington, Wisconsin 53105 (414) 763-3591
Bulova Frequency Control Products61-20 Woodside Avenue Woodside, New York 11377 (212) 335-6000 
CTS Knights Inc.101 East Church Street Sandwich, Illinois 60548 (815) 786-8411
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APPLICATIONS INFORMATION

C harge pump tech n iq u es  
using the +  5 volt pow er  
supply can  b e u sed  to 
gen era te  the + 1 2  volt 
pow er supply required by 
the COM 5016. The + 1 2  
volt pow er supply of figure 
1 will supply the 22 milli- 
am ps that is typically  
required.

+ 5.0v

W hen pow ering th is d ev ice  from laboratory 
or sy stem  pow er su p p lies, it is important 
that the A b so lu te  Maximum Ratings not be 
e x c e e d e d  or d ev ice  failure can result. S om e  
pow er su p p lie s  exhibit v o lta ge  sp ik es  
or “g litc h e s” on their outputs w hen the AC 
pow er is sw itch ed  on and off. เท addition, 
vo lta ge  transients on the AC pow er line 
may ap p ear on the DC output. For exam ple, 
th e ben ch  pow er supply program m ed to 
deliver +  12 volts may have large voltage  
tran sien ts w hen the AC pow er is sw itch ed  
on and off. If th is p ossib ility  ex is ts  it is 
su g g e s te d  that the clam p circuit of figure 2 
or a Sem tech 'b i-polarity  silicon  transient 
su p p resso r  su ch  a s  the 1N6110 b e used.

• S E M T E C H  C O R P O R A T I O N  
6 5 2  M i t c h e l  R o a d  
N e w b u r y  P a r k  C a l i f o r n i a  9 1 3 2 0  
2 1 3 - 6 2 8 - 5 3 9 2

From Power To Chip PowerSupply Supply Pin

CIRCUIT
C ircu it  d iagrams util iz ing S M C  products are inc luded as a means of illustrating typical sem iconducto r  appl icat ions; consequently , 
comp lete information suff ic ient for construct ion purposes is not necessar i ly  given. The information has been carefully checked 
and is believed to be entirely reliable. However, no responsib il ity is assumed for inaccurac ies . Furthermore, such  information does 
not convey to the purchaser of the sem iconducto r dev ices descr ibed any l icense  under the patent rights of S M C  or others.
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SN54LS125A/SN74LS125A • SN54LS126A/SN74LS126A (formerly LS125. LS126)

QUAD 3 STATE BUFFERS WITH ACTIVE HIGH ENABLES

M Ê
3

D O T  
12 11 10

0
9

08 cc «14 13 01 2 ว £
1 1C■ j j]is J VJว วา 1 โ*h. _1£ 2 30 Î 5ว 60 7GND £ 2D 30 LÜ 6 0 0 7ÜND

L S 1 2 5 A  L S I 2 6 A

G U A R A N T E E D  O P E R A T I N G  R A N G E S

P A R T  N U M B E R S
S U P P L Y  V O L T A G E

T E M P E R A T U R E
M I N T Y P M A X

S N 5 4 L S 1 2 5 A X
S N 5 4 L S 1 2 6 A X

4  5 V 5  0  V 5  5 V - 5 5 ° c  t o  1 2 5 ° c

S N 7 4 L S 1 2 5 A X
S N 7 4 L S 1 2 6 A X

4  7 5  V 5  0  V 5  2 5  V 0 ° c  10 7 0 ° c

X 3 p a c k a g e  t y p e ;  พ  f o r  F l a t p a k ,  J  f o r  C e r a m i c  D i p ,  N f o r  P l a s t i c  D i p .  S e e  P a c k a g i n g  I n f o r m a t i o n  S e c t i o n  f o r  p a c x a g e s  a v a i l a b l e  o n  t h i s  p r o d u c t .

D C  C H A R A C T E R I S T I C S  O V E R  O P E R A T IN G  T E M P E R A T U R E  R A N G E  (unless o therw ise specif ied)

S Y M B O L P A R A M E T E R
L I M I T S

U N I T S T E S T  C O N D I T I O N SM I N T Y P M A X

V IH I n p u t  H I G H  V o l t a g e 2 . 0 - V G u a r a n t e e d  I n p u t  H I G H  V o l t a g e  
f o r  A l l  I n p u t s

V |L I n p u t  L O W  V o l t a g e
5 4 0 . 7 V G u a r a n t e e d  I n p u t  L O W  V o l t a g e  

f o r  A l l  I n p u t s7 4 0 . 8

V C D I n p u t  C l a m p  D i o d e  V o l t a g e - 0  6 5 -  1 5 V v c c  =  M I N .  I |N  =  - 1 8  m A

1 O u t p u t  H I G H  V o l t a g e
5 4 2  4 3  4 V Iq ^  =  —1 0  m A v c c  =  m i n . V | n  =  V | H  o r

V |L  p e r  T r u t h  T a b l e7 4 2  4 3  1 V Iq ^  =  - 2  6  m A

V 0 L O u t p u t  L O W  V o l t a g e
5 4 , 7 4 0  2 5 0 4 V l O L  =  1 2  m A V c c  =  m i n , V | N  =  V | H  o r

V |L  p e r  T r u t h  T a b l e7 4 0  3 5 0 . 5 V Iq L =  2 4  m A

‘o Z H O u t p u t  O f f  C u r r e n t  H I G H 2 0 AiA V c c  =  M A X .  V0UT =  2  4  V.  V E =  vIL
' o z i O u t p u t  O f f  C u r r e n t  L O W - 2 0 a A V c c ' M A X .  V 0 U T  =  0 4  V- V E = V IL

l |H I n p u t  H I G H  C u r r e n t
2 0 M V c c  =  M A X .  V | N  =  2  7  V

0  1 m A V c c ' M A X . V | P J =  1 0  V

•lL I n p u t  L O W  C u r r e n t - 0 4 m A v c c  =  M A X .  V , N  =  0  4  V

' o s
O u t p u t  S h o r t  C i r c u i t  
C u r r e n t  ( N o t e  3) - 3 0 - 1 3 0 m A . V c c  =  m a x , v o u t  =  0  V

' c c

P o w e r  S u p p l y  C u r r e n t ,  
O u t p u t s  L O W

L S 1 2 5 A 1 6 m A v c c  =  M A X .  V , N  =  0 V . V |  =  0 V
L S 1 2 6 A 2 0 m A v c c  =  M A X ’ V IN =  0  V.  v ^  =  4 . 5  V

P o w e r  S u p p l y  C u r r e n t ,  
O u t p u t s  O f f

L S 1 2 5 A 2 0 m A v c c  =  M A X ' V IN =  0  V.  V f  =  4  5  V
L S 1 2 6 A 2 4 m A V c c  =  M A X .  V | N  =  0  V,  V g  =  0  V

N O T E S :
1. F o r  c o n d i t i o n s  s h o w n  as  M I N  o r  M A X ,  u s e  t h e  a p p r o p r i a t e  v a l u e  s p e c i f i e d  u n d e r  r e c o m m e n d e d  o p e r a t i n g  c o n d i t i o n s  f o r  t h e  a p p l i c a b l e  

d e v i c e  t y p e .
2 .  T y p i c a l  l i m i t s  a r e  a t  V c c  '  5 - 0  V ,  T a  = 2 5 ° c
3 .  N o t  m o r e  t h a n  o n e  o u t p u t  s h o u l d  b ê  s h o r t e d  a t  a  t i m e .
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SN54LS125A/SN74LS125A • SN54LS126A/SM74LS126A
TRUTH TABLES

LS125A
I N P U T S O U T P U T
£ อ
L L L
L H H
H X ( Z )

LS126A
I N P U T S O U T P U T

E D
H L L
H H H
L X (Z)

L *  L O W  V o l t a g e  Le ve l  
H *  H I G H  V o l t a g e  L ev el  
X -  D o n ’t  C a r e  

( Z ) -  H i g h  I m p e d a n c e  ( o f f )

A C  C H A R A C T E R IS T IC S :  TA = 25°c

S Y M B O L P A R A M E T E R
L I M I T S U N I T S

M I N T Y P M A X

' P L H
' P H L

P r o p a g a t i o n  D e l a y .  
D a t a  t c  O u t p u t

1 0  
1 6  .

n s F i g  2

v c c  =  5  0  V 
C l  -  4 5  p F* PZ H O u t p u t  E n a b l e  T i m e L S 1 2 5 A 2 0 n s F i g s  4 ,  5

t o  H I G H  L e v e l L S 1 2 6 A 2 5

*PZL O u t p u t  E n a b l e  T i m e L S 1 2 5 A 3 0 n s F i g s  3 .  5
t o  L O W  L e v e l L S 1 2 6 A 3 5

' P L Z O u t p u t  D s a b l e  T i m e  
f r o m  L O W  L e v e l 1 5

n s F i g s  3 .  5 v c c  =  5  0  V 
C l  =  5  p F  
R l  =  6 6 7  0' P H Z O u t p u t  D i s a b l e  T i m e  

f r o m  H I G H  L e v e l 2 3
n s F i g s  4 ,  5

F i g .  3

S W I T C H  P O S I T I O N S

S Y M B O L ร พ  1 ร พ 2 .

l P Z H O p e n C l o s e d
t P Z L G l o s e d O p e n
' P L Z C l o s e d C l o s e d
‘ P H Z C l o s e d C l o s e d

Fig 4 Fig. 5
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SN54LS365A/SN74LS365A • SN54LS366A/SN74LS366A 
SN54LS367A/SN74LS367A • SN54LS368A/SN74LS368A

3-STATE HEX BUFFERS 
(Formerly LS365, LS366, LS367, LS368)

DESCRIPTION — These devices are high speed hex buffers with 3-state outputs. They are organized as single 6-bit or 2-bit/4-bit, with inverting or non-inverting data (D) paths. The outputs are designed to drive 15 TTL Unit Loads or 60 Low Power Schottky loads when the Enable (E) is LOW.
When the Output Enable Input (E) is HIGH, the outputs are forced to a high impedance "off" state. If the outputs of the 3-state devices are tied together, all but one device must be in the high impedance state to avoid high currents that would exceed the maximum ratings. Designers should ensure that Output Enable signals to 3-state devices whose outputs are tied together are designed so there is no overlap.

SN54LS365A/SN74LS365A HEX 3-STATE BUFFER WITH COMMON 2-INPUT NOR ENABLE
SN54LS366A/SN74LS366A HEX 3-STATE INVERTER BUFFER WITH COMMON 2-INPUT NOR ENABLE

โนิโเ f IS 1 1 ta ] 1 131 !'ะ] " r°i rn__

ว ะ c ? ?
n .

r

à h Y

TRUTH TABLE
INPUTS OUTPUTEl Ë2 DL L L LL L H HH X X (Z)X H X (Z)

Vcc ft
—h

ว

i L H  "L_h

d ,  T -c
jj

r

L

d  1ท  ทÛJ LÏJ LÎJ LÂJ LlJ lLi Lij LaJ
E, G«0

TRUTH TABLE
INPUTS OUTPUTh อ

L L L HL L H LH X X IZ)X H X (Z)

SN54LS367A/SN74LS367A HEX 3-STATE BUFFER SEPARATE 2-BIT AND 4 BIT SECTIONS
SN54LS388A/SN74LS368A HEX 3-STATE INVERTER BUFFER SEPARATE 2 BIT AND 4-BIT SECTIONS

..........
ว

E h -'โท  T O 'LU โ ท า ! ฑ บ า บ า ! โ

■ . in L -j i  LiL

r c H
| . 3 เ  -2  1 I t  1 | . . |

ว  q p  X
r

โ ^ ๆ  โ ^ ๆ  โ ^ ๆ
g  เบ  LU LU t u  LU LU n i

E G W

TRUTH TABLE
INPUTS OUTPUTE DL L LL H HH X (Z)

TRUTH TABLE
INPUTS OUTPUTE DL L HL H LH X (Z)
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SN54LS365A/SN74LS365A . SN54LS366A/SN74LS366A 
SIM54LS367A/SN74LS367A . SN54LS368A/SN74LS368A

G U A R A N T E E D  O P E R A T I N G  R A N G E S

P A R T  N U M B E R S
S U P P L Y  V O L T A G E

T E M P E R A T U R EM I N T Y P M A X

S N 5 4 L S 3 6 5 A X
S N 5 4 L S 3 6 7 A X

S N 5 4 L S 3 6 6 A X
S N 5 4 L S 3 6 8 A X

4 5  V 5  0  V 5 5  V - 55°c t o  1 25°c
S N 7 4 L S 3 6 5 A X
S N 7 4 L S 3 6 7 A X

S N 7 4 L S 3 6 6 A X
S N 7 4 L S 3 6 8 A X 4  7 5  V 5  0  V 5  2 5  V 0 ° c  t o  7 0 ° c

X “  p a c k a g e  t y p e .  พ  f o r  F l a t p a k ,  J  f o r  C e r a m i c  D i p ,  N f o r  P l a s t i c  D i p .  S e e  P a c k a g i n g  I n f o r m a t i o n  S e c t i o n  f o r  p a c k a g e s  a v a i l a b l e  o n  t h i s  p r o d u c t .

D C  C H A R A C T E R I S T I C S  O V E R  O P E R A T IN G  T E M P E R A T U R E  R A N G E  (unless otherwise specified)

S Y M B O L
“ 1

P A R A M E T E R
L I M I T S U N I T S T E S T  C O N D I T I O N S

M I N T Y P M A X

V | H I n p u t  H I G H  V o l t a g e  J 2  0 V G u a r a n t e e d  I n p u t  H I G H  V o l t a g e  
f o r  A l l  I n p u t s

V | L I n p u t  L O W  V o l t a g e
5 4 0 7

V
G u a r a n t e e d  I n p u t  L O W  V o l t a g e  
f o r  A l l  I n p u t s7 4 0 8

V C D I n p u t  C l a m p  D i o d e  V o l t a g e - 0  6 5 - 1 . 5 V v c c  = M I N .  I , N = - 1 8  m A

< ๐ I O u t p u t  H I G H  V o l t a g e
5 4 2  4 3  4 Iq ^  = —1 . 0  m A V c c  = MIN- V | N  = V | H  O'

V| |_  p e r  T r u t h  T a b l e7 4 2 4 3 .1 1Q เ^ =  —2 . 6  m A

:๐ O u t p u t  L O W  V o l t a g e
5 4 , 7 4 0  2 5 0 4 V Iq l  =  1 2  m A V c c  =  MIN' V | N  = V | H  Of 

Vjj_ p e r  T r u t h  T a b l e7 4 0  3 5 0 5 V Iq L = 2 4  m A

' o z h O u t p u t  O f f  C u r r e n t  H I G H 2 0 p A V c c  = M A X .  V 0 U T  =  2 4  V.  V g  = 2 0  V

' O Z L O u t p u t  O f f  C u r r e n t  L O W - 2 0 p A v c c  = M A X ,  V q u t  = 0  4  V.  V |  = 2  0  V

*IH I n p u t  H I G H  C u r r e n t
2 0 p A V c c  = M A X - V | N  = 2  7  V

0  1 m A Vcc = m a x . v i n  = 1 0  V
*IL I n p u t  L O W  C u r r e n t - 0  4 m A V c c  = MAX' V | N  = 0  4 V

'os O u t p u t  S h o r t  C i r c u i t  
C u r r e n t  ( N o t e  3)

- 3 0 - 1 3 0 m A Vcc = M A X . V 0 U T  = 0  V

•cc P o w e r  S u p p l y  
C u r r e n t

L S 3 6 5 A / 3 6 7 A 1 3  5 2 4
m A Vcc = MAX XlN = 0 V. vg = 4 5 Vแ ร 3 6 6 A / 3 6 8 A 1 1 8 21

N O T E S :
1.  F o r  c o n d i t i o n s  s h o w n  as  M I N  o r  M A X ,  u s e  t h e  a p p r o p r i a t e  v a l u e  s p e c i f i e d  u n d e r  r e c o m m e n d e d  o p e r a t i n g  c o n d i t i o n s  f o r  t h e  a p p l i c a b l e  

d e v i c e  t y p e .2. T y p i c a l  l i m i t s  a r e  a t  Vcc = 5.0 V ,  Ta k 25°c.
3 .  N o t  m o r e  t h a n  o n e  o u t p u t  s h o u l d  b e  s h o r t e d  a t  a  t i m e .

A C  C H A R A C T E R IS T IC S :  TA  = 25°c, v c c  = 5 0  V  (See S N 5 4 L S 1 2 5 A  fo r  Waveforms)

S Y M B O L P A R A M E T E R
L I M I T S U N I T S T E S T  C O N D I T I O N S

M I N T Y P M A X

<P LH
• p h i

P r o p a g a t i o n  D e l a y ,  D a t a  t o  O u t p u t  
( L S 3 6 5 A  .  L S 3 6 7 A )

1 0
1 6

n s F i g  2 C L *  4 5  p F

' P L H
' P H L

P r o p a g a t i o n  D e l a y ,  D a t a  t o  O u t p u t  
( L S 3 6 6 A  •  L S 3 6 8 A )

1 0
1 6

n s F i g .  1 C L =  4 5  p F

' P Z H O u t p u t  E n a b l e  T i m e  t o  H I G H  L e v e l 1 6 n s F i g s .  4 .  5 C L =  4 5  p F  

R l  =  6 6 7  ท' P Z L O u t p u t  E n a b l e  T i m e  t o  L O W  L e v e l 3 0 n s F i b s  3 .  5

' P L Z O u t p u t  D i s a b l e  T i m e  f r o m  L O W  L e v e l 1 5 n s F i g s .  3 ,  5 C L =  5  0  p F  

R l  =  6 6 7  0* P H Z O u t p u t  D i s a b l e  T i m e  f r o m  H I G H  L e v e l 2 3 n s F i g s  4 ,  5



110

SPEED/PACKAGE AVAILABILITY54 F,พ 74 B54LS F,พ 74LS B74S B
DESCRIPTIONInformation at the D inputs meeting the setup time requirements is transferred to the Q outputs on the positive-going edge of the clock pulse Clock triggering occurs at a particular voltage level and is not directly related to the transition time of the positivegoing pulse. When the clock input is at either the high or low level, the input signal has no effect at the output.

BLOCK DIAGRAM

oPIN (IS).. vcc PIN (8| - GND

PIN CONFIGURATION

TRUTH TABLE (Each Flip-Flop)
INPUTS OUTPUTS

CLEAR CLOCK D 0
L X X LH t H HH t L LH L X Qo

H - high level (steady stale)L - low level (steady state)X - irrelevantt - transition from low to high levelQq- the level ot o before the indicated steady-state input conditions were established
SWITCHING CHARACTERISTICS vcc = 5V, TA .  25°c

TEST CONDITIONS
54/74 54/74LS 54/74S

Cl“15pF Rl-4000 CL«15pF RL = 2kS) C|.= 15pF Rl = 2800
FROM TOPARAMETER INPUT OUTPUT MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT

•clock Clock frequency 25 35 30 40 75 110 MHztw Width of oulse 20 20 12 กรClockClear
•Setup Input setup time กร

Data 20 201 8
Clear inactive 25 25t 15

•Hold Input hold time 0 5t 2 กร
Propagation delay timetp|_n Low-to-high Clock 20 30 .'0 30 9 12 กร
•PHL High-to-low 21 30 21 35 11 17
•PHL High-to-low Clear 0 23 35 23 35 13 22

Load circuit and typical waveforms are shown at the front of section
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TYPES SN54155, SN54156, SN54LS155, SN54LS156,
SN74155, SN74156, SN74LS155, SN74LS156
DUAL 2-LIKE-T0-4-LINE DECODERS/DEMULTIPLEXERS
functional block diagram and logic

FUNCTION TABLES 2 LINE TO-4 LINE DECODER OR 1 LINE TO-4 LINE DEMULTIPLEXER
INPUTS OU TP UTS

SELECT STROBE DATA 1Y0 1Y 1 1Y2 1Y3
B A 1G 1C
X X H X H H H H
L L L H L H H H
L H L H H L H H
H L L H H H L H
H H L H H H H L
X X X L H H H H

INPUTS OUTPUTS
SELECT STROBE DATA 2V1 2Y1 2Y3B A 2G 2C 2V 0

X X H X H H H H
L L L L L H H H
L H L L H L H H
H L L L H H L H
H H L L H H H L
X X X H H H H M

FUNCTION TABLE 3-LINE TO 8 LINE DECODER OR 1-LINE TO-8 LINE DEMULTIPLEXER
INPUTS OUTP UTS

SELECT STROBE 
OR DATA (0) (1) (21 (3) (41 (6) IB) 17»

๙ B A G t 2Y0 2Y1 2Y2 2 Y 3 1Y0 1Y 1 1Y2 1Y3
X X X H H H H H H H H H
L L L L L H H H H H H H
L L H L H L H H H H H H
L H L L H H L H H H H H
L H H L H H H L H H H H
H L L L H H H H L H H H
H L H L H H H H H L H H
H H L L H H H H H H L H
H H H L H H H H H H H L

*c *= i n p u t s  1C a n d  2C c o n n e c t e d  t o g e t h e r  
Î G  = i n p u t s  1G  a n d  2 G  c o n n e c t e d  t o g e t h e r  

H * h ig h  level.  L = l o w  level.  X ■  i r r e l e v a n t

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vqc (see Note 1) ....................................................................................... 7 VInput voltage: '155,'156 ................................................................................................5.5 V'LS155, 'LS156.......................................................................................... 7 VOff-State output voltage: '155 ..........................................................................................5.5 V'LS155 ..............................................................................0. .  7 VOperating free-air temperature range: SN54', SN54LS'Circuits......................................  — 55 Cto 125 cSN74, SN74LS' Circuits............................................ 0°c to 70°cStorage temperature range ................................................................................  —65 c to 150 c

NOTE 1 Voltega value* in  with raipect to network ground terminal.
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TYPES SN54155. SN74155 
DUAL 2-LINE-T0-4-LINE DECODERS/DEMULTIPLEXERS

R E V IS E D  A U G U S T  1 9 7 7

r e c o m m e n d e d  o p e r a t i n g  c o n d i t i o n s

S N  5 4 1 5 5 S N 7 4 1 5 5
U N I T

M I N  N O M  M A X M I N  M O M  M A X

S u p p ly  v o l t a g e ,  V c c 4 . 5  5  5 .5 4 . 7 5  5  5 . 2 5 V

H ig h - le v e l o u t p u t  c u r r e n t ,  Io h - 8 0 0 - 8 0 0 m A

L o w - ie v e l o u t p u t  c u r r e n t ,  l( 3 L 16 1 6 m A

O p e r a t in g  f r e e - a ir  t e m p e r a t u r e ,  T A - 5 5  1 2 5 0  7 0 " c

e l e c t r i c a l  c h a r a c t e r i s t i c s  o v e r  r e c o m m e n d e d  o p e r a t i n g  f r e e - a i r  t e m p e r a t u r e  r a n g e  ( u n l e s s  o t h e r w i s e  n o t e d )

P A R A M E T E R T E S T  C O N D I T I O N S 1
S N  5 4 1 5 5  

S N 7 4 1 5 6 U N I T

M I N  T Y P f  M A X

V | H  H ig h - le v e l in p u t  v o l ta g e 2 V

V | L  L o w - ie v e l  in p u t  v o l ta g e 0.8 V

V | K  I n p u t  c la m p  v o l ta g e V c c - M I N ,  l|  -  -8 m A - 1 . 5 V

V q h  H ig h - le v e l o u t p u t  v o l ta g e
V c c - M I N .  V | H - 2 V .

V ( L  «= 0 . 8  V ,  เ0แ  -  — 8 0 0  p A
2 .4  3 .4 V

V q l  L o w - le v e l  o u t p u t  v o l ta g e
V c c  “  M I N .  V , H  -  2 V .  

V | L  «  0 . 8  V ,  Iq l  *  1 6  m A
0 .2  0 .4 V

l|  I n p u t  c u r r e n t  a t  m a x im u m  in p u t  v o l ta g e V c c  -  m a x , V |  •  5 .5  V 1 m A

1 |H  H ig h - le v e l in p u t  c u r r e n t V c c - m a x . V ,  -  2 .4  V 4 0 m A

l | L  L o w - ie v e l  in p u t  c u r r e n t V c c - m a x . V f - 0 . 4  V - 1.6 m A

เ05 S h o r t - c i r c u i t  o u t p u t  c u r r e n t  § v c c  -  M A X
S N 5 4 1 5 5 - 2 0  - 5 5

m A
S N 7 4 1 5 5 - 1 8  - 5 7

l e c  S u p p ly  c u r r e n t
v c c -  m a x .

S e e  N o t e  2

S N 5 4 1 5 5 2 5  3 5
m A

S N 7 4 1 5 5 2 5  4 0

’ F o r  c o n d i t i o n s  s h o w n  as M IN  o r  M A X , น*ร t h s  a p p r o p r i a t e  v a lu e  s p e c if ie d  u n d e r  r e c o m m e n d e d  o p e r a t i n g  c o n d i t i o n s . 
^All ty p ic a l  v a lu e s  a r e  a t  V QQ ■  5  V , * 2 5 ° c .
§ N o t  m o re  t h a n  o n e  o u t p u t  s h o u ld  b e  s h o r te d  a t  a t im e
N O T E  2 : I ç ç  is m e a s u re d  w i th  o u t p u t s  o p e n .  A , B, a n d  1C in p u t s  a t  4 .5  V , a n d  2 C , 1 G . a n d  2 0  in p u t s  g ro u n d e d .

s w i t c h i n g  c h a r a c t e r i s t i c s ,  V c c  =  5  V ,  T a  =  2 5 ° c

P A R A M E T E R S
F R O M

( I N P U T )

T O

( O U T P U T )

L E V E L S  

O F  L O G I C
T E S T  C O N D I T I O N S M I N  T Y P  M A X U N I T

• -P L H
A ,  B ,  2 C ,  

1 G ,  o r  2 G
Y 2

C f_  = 1 5  p F ,  

F l  -  4 0 0  ท .  

S e e  N o t e  3

1 3  2 0 ก ร

1 P H L
A .  B .  2 C ,  

1 G ,  o r  2 G
Y 2 1 8  2 7 r u

:P L H A  o r  B Y 3 2 1  3 2 ท*

t f H L A  o r  B Y 3 21  3 2 ns

t P L H 1 C Y 3 1 6  2 4 n s

t P H L 1 C Y 3 2 0  3 0 ns

^  *p LH E  p ro p a g a t io n  d e la y  t im e ,  lo w - to -h lf lh  lev el o u t p u t  
t p H L  =  p r o p a g a t io n  d e la y  t im e ,  h ig h - to  lo w  level o u t p u t  

N O T E  3 : L o a d  c i r c u i t  a n d  v e l ta g e  w a v e f o r m s  a re  s h o w n  o n  p ag e  3 -1 0 .



1 1 3

TYPES SN54LS15S. SN74LS155
DUAL 2-LINE-T0-4 LINE DECODERS/DEMULTIPLEXERS
R E V IS E D  O C T O B E R  1 9 7 6

r e c o m m e n d e d  o p e r a t i n g  c o n d i t i o n s

S N 5 4 L S 1 5 5 S N 7 4 L S 1 5 6
U N I T

M I N  N O M  M A X M I N  N O M  M A X

S u p p ly  v o l t a g e ,  V c c 4 .5  5  5 .5 4 . 7 5  5  5 .2 5 V

H ig h - le v e l o u t p u t  c u r r e n t ,  Iq h - 4 0 0 - 4 0 0 m A

L o w - le v e l  o u t p u t  c u r r e n t .  I o l 4 8 m A

O p e r a t in g  f r e e - a ir  t e m p e r a t u r e ,  TA - 5 5  1 2 5 0  7 0 “c
e l e c t r i c a l  c h a r a c t e r i s t i c s  o v e r  r e c o m m e n d e d  o p e r a t i n g  f r e e - a i r  t e m p e r a t u r e  r a n g e  ( u n l e s s  o t h e r w i s e  n o t e d )

P A R A M E T E R T E S T  c o n d i t i o n s ’
S N 5 4 L S 1 5 6 S N 7 4 L S 1 5 5

U N I T
M I N  T v p f  M A X M I N  T Y P t  M A X

V | H  H ig h - le v e l in p u t  v o l ta g e 2 2 V

V | L  L o w - le v e l  in p u t  v o l ta g e 0 .7 0.8 V

V | K  I n p u t  c la m p  v o l ta g e V C C - M I N ,  I| *  — 1 8  m A - 1.6 - 1.6 V

V q h  H ig h - le v e l o u t p u t  v o l t a g e
V c c - M I N ,  V | H - 2V .

V I L  -  V I L  m a x .  Iq h  = “ 4 0 °  **A
2 .5  3 4 2 .7  3 4 V

V q l  L o w - le v e l  o u t p u t  v o l t a g e
V c c  -  M I N ,  V | H  “2 V ,  

V I L  ■ V I L  m a x

Iq L "  4  m A 0 .2 5  0 .4 0 . 2 5  0 .4
V

Io l  -  8 f i t  A 0 . 3 5  0 . 5

I n p u t  c u r r e n t  a t1.
m a x im u m  in p u t  v o l ta g e

V c c - M A X ,  V |  ■ 7  V 0.1 0.1 m A

I jH  H ig h - le v e l in p u t  c u r r e n t V c c - m a x , V |  -  2 .7  V 20 20 mA
I j L  L o w - le v e l  in p u t  c u r r e n t V c c  -  m a x , V ,  - 0 . 4  V - 0 . 4 - 0 . 4 m A

เ0ร  S h o r t - c i r c u i t  o u t p u t  c u r r e n t  ร V c c  -  M A X -6 - 4 0 - 5  - 4 2 m A

I c e  S u p p ly  c u r r e n t V c c  -  m a x . S e e  N o t e  2 6.1 10 6.1 10] m A

1 F o r  c o n d i t i o n s  s h o w n  a t  M IN  o r  M A X , u se  t h e  a p p r o p r i a t e  v a lu e  s p e c if ie d  u n d e r  r e c o m m e n d e d  o p e r a t i n g  c o n d i t io n » .  
X A ll t y p ic a l  v a lu e s  a r e  a t  V c c  * 5 V , T ^ *  2 5 ° c .
§ N o t  m o r e  t h a n  o n e  o u t p u t  s h o u ld  b e  s h o r te d  a t  a  t im e .
N O T E  2 : l c c  '» m e a s u r e d  w i th  o u t p u t s  o p e n .  A , ธ , a n d  1C in p u t s  a t  4 .5  V . a n d  2 C , 1 G , a n d  2 G  in p u t s  g ro u n d e d .

s w i t c h i n g  c h a r a c t e r i s t i c s ,  V c c  - 5 V ,  T a  =  2 5 ° c

P A R A M E T E R S
F R O M

( I N P U T )

T O

( O U T P U T )

L E V E L S  

O F  L O G I C
T E S T  C O N D I T I O N S

S N 5 4 L S 1 5 6

S N 7 4 L S 1 5 5 U N I T

M I N  T Y P  M A X

' P L H
A .  B .  2 C ,  

1 G ,  o r  2 G
Y 2

C L  -  1 5  p F ,  

R l  -  2 k n .  

S e e  N o t e  4

1 0  1 5 กร

> P H L
A .  B .  2 C .  

1 G , o r  2 G
Y 2 1 9  3 0 กร

’ P L H A  o r  B Y 3 1 7  2 6 กร

t P H L A  o r  B Y 3 1 9  3 0 ก ร

’ P L H 1 C Y 3 1 8  2 7 ก ร

* P H L 1 C Y 3 1 8  2 7 กร

1 tp L H  — p r o p a g a t io n  d e la y  t im e ,  lo w  to - h ig h  level o u t p u t  
*P H L  E  p r o p a g a t io n  d e la y  t im e ,  h ig h  to - lo w  level o u t p u t  

N O T E  4 : L o a d  c i r c u i t  a n d  v o l ta g e  w a v e f o r m s  a re  s h o w n  o n  p ag e  3  1 1 .
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F E A T U R E S
.  C U R R E N T  L I M I T E D  O U T P U T :  ± 1 0 m A  T Y P  
.  P O W E R - O F F  S O U R C E  I M P E D A N C E :  3 0 0 1 !  M I N  
.  S I M P L E  S L E W  R A T E  C O N T R O L  W I T H  E X T E R N A L  C A P A C I T O R  
.  F L E X I B L E  O P E R A T I N G  S U P P L Y  R A N G E  
.  I N P U T S  A R E  D T L 7 T T L  C O M P A T I B L E

A B S O L U T E  M A X I M U M  R A T I N G S  ( N o t e  1)
S u p p l y  V o l t a g e  v +

I n p u t  V o l t a g e  ( V I N )  - 1 5 V  s V I N

+ 15V 
- 1 5 Vร:?.ov

O u t p u t  V o l t a g e
P o w e r  D i s s i p a t i o n
O p e r a t i n g  T e m p e r a t u r e  R a n g e
S t o r a g e  T e m p é r a i  r e  R a n g e
L e a d  T e m p e r a t u r e  \ $ o l d e r T n g ,  1 0  s e c )

1000mW 0°c to +75°c -65°c to +175°c 
3 0 0 ° c

P I N  C O N F I G U R A T I O N

F  P A C K A G E

"E E  บ
n

3  v c c

INPUT 1 ( T J อ  r p r 'นิ] IN P U T4B

OUTPUT 1 [ T - r  Ç 1- ’นิ ] INPUT 4 A

INPUT 2 A [ T น ิ ]  OUTPUT 4

INPUT 2B {T
L L — .

น ิ ]  INPUT 38

OUTPUT 2 [ T ๆ g (ฯ ^ น ิ ]  INPUT 3A

GND [ T T ]  OUTPUT 3

>

A C  L O A D  C I R C U I T

VlN ° — D ° -  

3k

•CL IN CL UD ES P R O B E  AND JI G  C APA CI TAN CE

S W I T C H I N G  W A V E F O R M S

tr a n d  tf ARE M E A S U R E D  B E T W E E N  1 0 %  AND 9 0 %  O F  TH E O U T PU T  WA V EF OR M

S W I T C H I N G  C H A R A C T E R I S T I C S  ( N o t e  2 )

p a r a m e t e r C O N D I T I O N S M I N T Y P M A X U N I T S

P r o p a g a t i o n  D e l a y  t o  “ 1 ”  ( t p d 1 ) R L  =  3  O k O ,  C L  =  1 5 p F .  T A  =  2 5 ° c 2 3 0 3 0 0 ก ร

P r o p a g a t i o n  D e l a y  t o  " 0 "  ( t p d O ) R L  =  3 . 0 k n ,  C L  =  1 5 p F ,  T A  =  2 5 “C 7 0 1 7 5 ก ร
R i s e  T i m e  ( t r ) R L  =  3 . 0 k n ,  C L .  =  1 5 p F ,  T A  =  2 5 ‘ C 7 5 1 0 0 ก ร
F a l l  T i m e  ( t f ) R L  =  3 . 0 k n ,  C L  -- 1 5 p F ,  T A  =  2 5 ° c 4 0 7 5 ก ร

N O T E S
1. Vol tage  v a l u e s  s h o w n  a r e  with r e s p e c t  to ne twork  g r ou n d te rminal  PCS'  ve curr ent  IS defir'  d  a s  cur r ent  into t h e  r e ^ r e n c e d  pin.
2. T h e s e  spec i f ica t i ons  appl y  for V + -  +9 .0 V  * 1%.  V -  -  - 9 0 V ±  1% .T A  0 ’C t o  I 75  C  unie i s  o t he r w is e  n o t e d  All tyoica ls  a r e  for V-F =-9.0V.  V -  =  - 9 . 0 V , a n d  

TA = 2 5 X



1 1 5

A P P L I C A T I O N S
B y  c o n n e c t i n g  a  c a p a c i t o r  t o  e a c h  d r i v e r  o u t p u t  t h e  s l e w  r a t e  c a n  b e  
c o n t r o l l e d  u t i l i z i n g  t h e  o u t p u t  c u r r e n t  l i m i t i n g  c h a r a c t e r i s t i c s  o f  t h e  
M C 1 4 8 8 .  F o r  a  s e t  s l e w  r a t e  t h e  a p p r o p r i a t e  c a p a c i t o r  v a l u e  m a y  b e  
c a l c u l a t e d  u s i n g  t h e  f o l l o w i n g  r e l a t i o n s h i pc =  l s c  ( A T / A V )

w h e r e  c i s  t h e  r e q u i r e d  c a p a c i t o r ,  I g Q  i s  t h e  s h o r t  c i r c u i t  c u r r e n t  v a l u e ,  
a n d  A V / A T  i s  t h e  s l e w  r a t e
R S 2 3 2 C  s p e c i f i e s  t h a t  t h e  o u t p u t  s l e w  r a t e  m u s t  n o t  e x c e e d  3 0 V  p e r  
m i c r o s e c o n d .  U s i n g  t h e  w o r s t  c a s e  o u t p u t  s h o r t  c i r c u i t  c u r r e n t  o f  1 2 m A  i n  
t h e  a b o v e  e q u a t i o n ,  c a l c u l a t i o n s  r e s u l t  i n  a  r e q u i r e d  c a p a c i t o r  o f  4 0 0 p F  
c o n n e c t e d  t o  e a c h  o u t p u t .

R S 2 3 2 C  D A T A  T R A N S M I S S I O N

C H A R A C T E R I S T I C  C U R V E S

O U T P U T  V O L T A G E  A N D  
C U R R E N T - L I M I T I N G  C H A R A C T E R I S T I C S

-16 -12 -8 -4 0 4 8 12 16

Vo. OUTPUT VOLTAGE (V)

T Y P I C A L  A P P L I C A T I O N S

D T L / T T L - T O - M O S  T R A N S L A T O R

+ 12V

D T L / T T L - T O - H T L  T R A N S L A T O R

+12V

HTLOUTPUT 
-0.7V TO 10V

D T L / T T L - T O - R T L  T R A N S L A T O R

+12V

-12V +3.0V
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M C 1 4 8 9 F  M C 1 4 8 9 A - F

F E A T U R E S
•  F O U R  T O T A L L Y  S E P A R A T E  R E C E I V E R S  P E R  P A C K A G E
•  P R O G R A M M A B L E  T H R E S H O L D
.  B U I L T - I N  I N P U T  T H R E S H O L D  H Y S T E R E S I S
•  " F A I L  S A F E ”  O P E R A T I N G  M O D E
•  I N P U T S  W I T H S T A N D  ± 3 0 V

A B S O L U T E  M A X I M U M  R A
T h e  f o l l o w i n g  a p p l y  f o r  T A  =  2 5 ° c  
P o w e r  S u p p l y  V o l t a g e  
I n p u t  V o l t a g e  R a n g e  
O u t p u t  L o a d  C u r r e n t  
P o w e r  D i s s i p a t i o n  
O p e r a t i n g  T e m p e r a t u r e  F l a n g e  
S t o r a g e  T e m p e r a t u r e  R a n g e

A C  T E S T  C I R C U I T

R ESPO N SE
C O N T R O L

- O P E N  O U T P U T  V  c c

l e s s  o t h e r w i s e  s p e c i f i e d . 10V +30V 
2 0  m A

0°c to + 75°c -65°c to +175°c

P I N  C O N F I G U R A T I O N

F  P A C K A G E

INPUT 1 [ น ิ 3  v c c
RESPONSE r j - 
CONTROL 1 •—

OUTPUT 1 [ T

นิ ] INPUT 4
^7| RESPONSE 
—* CONTROL 4

INPUT 2 [นิ
— า  1---------

นิ ]  OUTPUT 4
RESPONSE r j  
CONTROL 2 '— - 0  I T นิ ] INPUT 3

OUTPUT 2 [ 7 T ]  RESPONSE 
—* CONTROL 3

GND [ 7 7 ]  OUTPUT 3

V O L T A G E  W A V E F O R M S
C I R C U I T  S C H E M A T I C

S W I T C H I N G  C H A R A C T E R I S T I C S  M C 1 4 8 9 / M C 1 4 8 9 A  V c e  =  5 . 0 V  ± 1% ,  T a  =  2 5 ° c

P A R A M E T E R C O N D I T I O N S
M C 1 4 8 9 M C 1 4 8 9 A

U N I T S
M I N T Y P M A X M I N T Y P M A X

I n p u t  t o  O u t p u t  “ H i g h " R | _  =  3 . 9 k  ( A C  T e s t  C i r c u i t ) J ? 5 8 5 2 5 8 5 ก ร
P r o p a g a t i o n  D e l a y  ( t p d i )
I n p u t  t o  O u t p u t  “ L o w ” R | _  =  3 9 0 Ü  ( A C  T e s t  C i r c u i t ) 2 0 5 0 2 0 5 0 ก ร
P r o p a g a t i o n  D e l a y  ( t p d o )
O u t p u t  R i s e  t i n e R | _  =  3 . 9 k  ( A C  T e s t  C i r c u i t ) 1 1 0 1 7 5 1 1 0 1 7 5 ก ร
O u t p u t  F a l l  T i m e R l  =  3 9 0 0  ( A C  T e s t  C i r c u i t ) 9 2 0 9 2 0 ก ร



1 1 7

N 8 2 S 1 2 6 / 1 2 9 - B . F .  • S 8 2 S 1 2 6 / 1 2 9 F

B L O C K  D I A G R A M  P I N  C O N F I G U R A T I O N

T Y P I C A L  F U S I N G  P A T H

A C  E L E C T R I C A L  C H A R A C T E R I S T I C S  N s S l S l ï  « T a ^ + t b ^ t s v  * v c c ^ 2 5 V 5 V

P A R A M E T E R T E S T  C O N D I T I O N S
J

S 8 2 ร 1 2 6 / 1 2 9 N 8 2 S 1 2 6 / 1 2 9 U N I T
M I N T Y P 2 M A X M I N T Y P 2 M A X

P r o p a g a t i o n  D e l a y

i T ^ A  A d d r e s s  t o  O u t p u t C L  =  3 0 p F 3 5 7 0 3 5 5 0 ก ร

j T q q  C h i p  D i s a b l e  t o  O u t p u t R i  =  2 7 0 ! ! 1 5 3 5 1 5 2 0 ก ร

T q ê  C h i p  E n a b l e  t o  O u t p u t R 2  =  6 0 0 ! ! 1 5 3 5 1 5 2 0 ก ร

N O T E S
1. Pos it ive  curr ent  IS de f i ned  a s  n to  t he  te rminal  r e f ere n ced .
2. Typical  v a l u e s  a r e  a t  V ç c  =  5.0V,  T ^  =■  +25°c.



ๆ ๆ  8

N 8 2 S 1 2 6 / 1 2 9 - B . F .  • S 8 2 S 1 2 S / 1 2 9 F

P R O G R A M M I N G  S P E C I F I C A T I O N S  ( T e s t i n g  o f  t h e s e  l i m i t s  m a y  c a u s e  p r o g r a m m i n g  o f  d e v i c e . )  »  +  2 5 ° c

P A R A M E T E R T E S T  C O N D I T I O N S
L I M I T S

U N I T
M I N T Y P M A X

P o w a r  S u p p l y  V o l t a g e

Vccp1 T o  P r o g r a m IqqP 3 5 0  i  5 0 m A 8  5 8 . 7 5 9 . 0 V

( T r a n s i e n t  o r  s t e a d y  s t a t e )

V C C H U p p e r  V e r i f y  L i m i t 5 . 3 5 . 5 5 . 7 V

VCCL l o w e r  V e r i f y  L i m i t 4  3 4 . 5 4 . 7 V

Vs V e r i f y  T h r e s h o l d 0 . 9 1 . 0 1 . 1 V

' C C P P r o g r a m m i n g  S u p p l y  C u r r e n t V c c p  =  + 8 . 7 5  +  . 2 5 V 3 0 0 3 5 0 4 0 0 m A

I n p u t  V o l t a g e

V|H L o g i c a l  " 1 " 2 . 4 5 . 5 V

V l L L o g i c a l  " O " 0 0 . 4 0 . 8 V

I n p u t  C u r r e n t

l |H L o g i c a l  " 1 ” V | H  = +  5 . 5 V 5 0 u A

'IL L o g i c a l  " O " V |[ _  =  + 0 . 4 V - 5 0 0 u A

v O U T J O u t p u t  P r o g r a m m i n g  V o l t a g e Iqut -  2 0 0  ±  2 0 m A 1 6 . 0 1 7 . 0 1 8 . 0 V

( T r a n s i e n t  o r  s t e a d y  s t a t e )

•o u t O u t p u t  P r o g r a m m i n g  C u r r e n t v O U T  1 1 7  '  1V 1 8 0 2 0 0 2 2 0 m A

T r O u t p u t  P u l s e  R i s e  T i m e 1 0 5 0 *iS
lp C E  P r o g r a m m i n g  P u l s e  W i d t h า 2 m s

*D P u l s e  S e q u e n c e  D e l a y 1 0 u s

t P R P r o g r a m m i n g  T i m e vcc Vqcp 2 . 5 s e c

T P S P r o g r a m m i n g  P a u s e V q c  -- ov 5 s e c

T p R 4 P r o g r a m m i n g  D u t y  C y c l e 3 3 %

t P R  1 T P S

P R O G R A M M I N G  P R O C E D U R E
1.  T e r m i n a t e  a l l  d e v i c e  o u t p u t s  w i t h  a  1 0 K S Î  r e s i s t o r  t o  V q c

2 .  S e l e c t  t h e  A d d r e s s  t o  b e  p r o g r a m m e d ,  a n d  r a i s e  V q c  t o  
V c c p  -  8 . 7 5  1 . 2 5 V .

3 .  A f t e r  1 0 m S  d e l a y ,  a p p l y  V o u t  =  + 1 7  +  1 V  t o  t h e  o u t p u t  t o  b e  
p r o g r a m m e d .  P r o g r a m  o n e  o u t p u t  a t  t h e  t i m e .

4 .  A f t e r  1 0 ( i S  d e l a y ,  p u l s e  b o t h  C E  i n p u t s  t o  l o g i c  " O "  f o r  1 t o  2  
m s .

5 .  A f t e r  1 0 p S  d e l a y ,  r e m o v e  +  1 7 V  f r o m  t h e  p r o g r a m m e d  o u t p u t .

6 -  T o  v e r i f y  p r o g r a m m i n g ,  a f t e r  1 0 p s  d e l a y ,  l o w e r  V c c  1 °  V c c h  1  
4 5 . 5  rt , 2 V  a n d  a p p l y  a  l o g i c  " 0 ”  l e v e l  t o  b o t h  C E  i n p u t s .  T h e  
p r o g r a m m e d  o u t p u t  s h o u l d  r e m a i n  i n  t h e  “ 1 "  s t a t e .  A g a i n ,  l o w e r  
V q c  t o  V q c l  - + 4 . 5  ±  , 2 V ,  a n d  v e r i f y  t h a t  t h e  p r o g r a m m e d  
o u t p u t  r e m a i n s  i n  t h e  " 1 "  s t a t e .

7 .  R a i s e  V q c  t o  V q c p  1 8 . 7 5  +  . 2 5 V ,  a n d  r e p e a t  s t e p s  3  t h r o u g h  
6  t o  p r o g r a m  o t h e r  b i t s  a t  t h e  s a m e  a d d r e s s .

8 .  A f t e r  1 0 | i S  d e l a y ,  r e p e a t  s t e p s  2  t h r o u g h  7  t o  p r o g r a m  a l l  o t h e r  
a d d r e s s  l o c a t i o n s .

NOTES
1. B yp as s  Vq q  10 GND with a  0  Ol jjF c a pa ci io t  lo re d u c e  vol tage  spikes .
2  C a re  should  be  t ak en  t o  insure  the  17 * 1V out pu t  vol tage  IS m ai nta ined  dur ing  the  ent i re tusmg cycle The r e c o m m e n d e d  sup pl y  IS a  co n s t a n t  cur rent  s o u r c e  c l a m p e d  at  t he  spec i f ied  voft- 

a y e  limit
3  Vg IS th e  sen s ing  th re sh oi c  of ' h e  PROM out pu t  vo ' t ag e  lor a p r o g r a m m e d  Oft It normal ly cons t i tu tes  the  re le re nc e  vol tage  ap pl ie d  to  a  c o m p a r a t o r  ci rcuit  t o  verify a  s uc ce s s f u l  fusing a t 

tem pt
4 C o n ' in uo us  fusing for a n  un l t m re d  t ime IS a ls o  al lowed, provic ed  that  a  3 3 %  duty cycle IS m ai nta ined  This m ay  be  ac co m p l i s h ed  by following e a c h  P r o g ra m  Verify cyc le  with a Res t per iod 

(VCC : 0V)  of 4 m s
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