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1. BATCH TRANSMISSION (CONTENTION)
BID BLOCK to BLOCK M2
1 1 ]
, ENQ STX-ETB STX-ETB STX-ETB
) ACKO ACKI ACKO
2. RECOVERY FROM BLOCK ERROR
BLOCK N BLOCK N +I N +| REPEATED
STX-ETB STX-ETB GTY.PTR
2 ACKO N A K
5 RECOVERY FROM GARBLED BLOCK (NO REPLY)
BLOCK N BLOCK v 1/ v+ REPEALED
, STX-ETB STX-ETB. TIME OUT ENQ STX-ETB
ACKO ACKO ACK1
4. RECOVERY FROM GARBLED RESPONSE
BLOCK N BLOCK N +I GARBLED |\ BLOCKN +2
STX-ETB STX-ETB i ENQ STX-ETB
2 ACKO ACK I ACKI
5. INTERRUPTION TO REVERSE DIRECTION — i
BLOCK N BLOCK N+l ANY VOLATILE DATA BLOCK |
, STX-ETB STX-ETB ST X EOT ACKO
) ACKI RV I ENQ STX-ETB
6. CONVERSATIONAL EXCHANGE
@\1 ENQ ST X -ETX ACKI
ACKO STX-ETX EOT
TRANSMITTER-INITIATED DELAY
BLOCK N BLOCK N +I
3 STX-ETB DELAY  STX ENOQ STX-ETB
= ACKO 2SEC N A K ACKI
S REcEivER-INITIATED DELAY
BLOCK N BLOCK N+I BLOCK N-2
S STX-ETB STX-ETB CDEI AY ENQIDELAY i STX-ETB
== ACKO I 2SEC WACK 2 EC IACK |
S22 GNoRE BLOCK Hioovov
BLOCKN IGNORE BLOCK N+ BLOCK N+
= STX-ETB STX--ENQ STX-ETB STX-ETB
= ACKO N A K ACKI

5



51
52

time

Sl
§2
$3

Sl
S2

Sl
$2,
BCC
SYN,

$3

16

EOT $2 ENQ EOT 2 ENQ STX-ETB BCC STX-ETX BCC
N AK ACKO ACKI
EOT $3 ENQ ACKI1 ACKO
ACKO
STX-ETB BCC STX-ETX BCC EOT
EOT 3 STX-ETX BCC EOT §$2 ENQ
N A K
1A CKO ACKI
PRIMARY STATION SN =>POLL STATION N
= SECONDARIES sN => SELECT STATION N
= BLOCK CHECK CHARS STX - denotes START OF TEXT followed by actual text
PAD CHARS NOT SHOWN
? [ H H
Interface
Data Transmission Configuration L3 Type
Transmit only A
Transmit only B
Receive only C
Half-duplex D
Duplex ' D
Duplex E
Primary channel transmit only/secondary channel receiveonly F
Primary channel transmit onlv/secondary channel receiveonly H
Primary channel receive only/secondary channel transmitonly G
Primary channel receive onlysecondary channel transmitonly 1
Primary channel transmit only/half-duplex secondarychannel 1
Primary channel receive onlv/half-duplex secondary channel K
Half-duplex primary channel/half-duplex secondarychannel L
Duplex primary channel/duplex secondary channel L
Duplex primary channel/duplex secondary channel M
]
v - g T &4
ORI D P o an N
IANBLBLBAULVET LEGVNILA



Interface Type

Interchange Circuit AAB ¢ DEFGHI J KL M
AA Protective ground
AB Signal ground XX ox ox o ox o ox o ox o x x X X X x
BA Transmitted data X X X X X X X X X
BB Received data X XX X X X XX
GA Request to send \ X \ X X
CB Clear to send X x Vv X X
GG Data set r_eadly Vb X b XX x x X x
GD Data terminal ready 1 Vv
CF King indicator
GF Received line signal detector XXX X X XXX
CG Signal quality detector
CFFCl Data signaling rate selector (DTFV(DCF)
DAIDB  Transmitter si%nal element timing (DTF)/(DCF) 11 | 1 t ot 1ot
DD Receiver signal element timing (DCF) 1 1t 1 t t 1 t
SBA Secondary transmitted data X X X X X X
SBB Secondary received data X X XX XX
SCA Secondary request to send X X X X
SGB Secondary clear to send X X X X X X
SCF Secondary received line signal detector X X X X X X

" . additional interchange circuits required for switched service; t: additional interchange circuits required for synchronous channel; V basic
interchange circuits, all systems; _ optional.



EIA

Pin

Number

Inter-
change
Circuit

AA
AU

BA
BB

CA
CB
)
CH
CH
CG

CH
Cl

DA
DB
DD

SBA
SBB

SCA
SCI!
SCH

CCIT. .
Equiv-

alent

101
102

103
104

105
100
107
10X
125
109
110
m
112

113
14
15

LIX
119

120
il
122

Vo
rr V1 J% I

Description
(DCE: Data Communications
Equipment.
DTE: Data Terminal Equipment)

Protective ground
Signal ground/common return

Transmitted data
Received data

Request to send

Clear to send

Data set ready

Data terminal ready

Ring indicator

Received line signal detector

Signal quality detector

Data signal rate selector (DTE—driver)
Data signal rate selector (DCK—drivel

[ransmitter signal element timing (DTE)
Transmitter suinal element timing (IX Hi
Receiver signal element timing (DCH)

Secondary transmitted data
Secondary received data

Secondary request to send
Secondary clear to send _
Secondary received line signal dclccloi

Data
From To
Ground  DCH DCH
X
X
X
X
»
X
X

Control

From
DCH

X< OXXX XX

To
IXH

Tinting
From To
DCF DCH

X
X
X



nJ71 !

m| e ¢ [nitiase
. fte . Rea& Cmd DSl Gnd
Dial Command ~ k h Write Cormnrd WM Read Command h-H  'sabe command

Local SDA-II
Command Sequence

(75

Adaptor On

Data Set Ready

Data Terminal Ready

(7)
L
=l
'
Off —0’@4— On E:\ Should be necrly
l

Request to Send

Simultoneous
Clear to Send . 123) At

off ,_.1 = '
' a s ::
New Sync (Not Used) : O L
ott : Space " d
"
Transmitted Data Mark 1 @1 Data |
Degoted Pad Chor —ol Ple-1¥2 5yn Chors |<— Pad Chor © Degaled
Transmitted Signal e — = - - - , - —— o — —— - - o o - - o e
Element Timing = —— — Dg_nv_Cgre__ — ___Timing Pulse tor Transmited DorcT] __________________________
1
: r__@_ _____________ O, On
Data Carrier Delector = Liscaa 2 BOLCOMEL s L
' 13
' [+ Space
B i e e P +q . g - e o o
Receive Data e DO"' Lore v n Faa e OoRLICOre L L Cata i _ _ _oont care _ __
! @ Degated i =% [+Syn Chars Mork  —%{ |4 Pad Chor
Receiver Signal B SRR gopey g e > e e
Element Timing — __ _ __ Dont Care_ _ _ _ | _____ _Dont Care  ____ Timing Pulse for Recewed Dola_]_ _ _ _Don! Core _ _ _
Receive Stotus Tronsmit Stotus 4 Recewve Status

Turnaround Turnaround



o
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o
o

z
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o
Q

oZSHZLE388

w
[

clgRsmIaEREEIIE

SHRAE

T<r— T U000 >—[TITIV W
QOSo%fL‘;ggg_&’B:
=
=<

rrlage return
| t

e e i S S e

w2 Pplgp)

933:_
.
——t+

n
ta link escape

Bit Positions 56,7 .
oo oo "o oil 1
0 e P P
1A Q & ¢
2 B R r
3 c c
4 D T d t
5 E e
6 F Vv f V
7 G 9
8 H X h X
9 I Y i y
J Z i VA
K I {< {
< L\ 1 1
= M m ]
> N A
1 0 . o DEL
DCl = Device contro| #1
DC2 = Devjce contro| #
0 i ) o
NK = He ative ackn vﬁedgement
SYEll\éE SE?;dc?rrgrqg%Sntetlieblock
CA\ = Canc
BV = End of medium
SUB = Start sgemal sequence
Eég = Esi pe or break
= File” separator
& = Grcup separator
b [
DHL - Delete

ASCII



1. 1 fcotlA

SILICON GATE MOS 8080A

INSTRUCTION SET
Summary of Processar Instuctiors

SEFRRSEERE T FHFR = = g GHeae

NOTES ..

2.

g, | g
[] B 2 B 0
o 0 o D
o ! D 10
0 1 001 1 0
0 1 110
co DDD: 1o
00 1 D 11 0
0 0 o0 B 1 00 ‘5
00 0 0 10 1
00 1 1 01 00 0
ot 10101 1
10 0 0 o0
10 0 0 1
1 0 0 1 0
10 0 1 1
to oo
10 1 o0 1
10 1 10
10 1 1 1
10 o0 E o1 1 o
10 0 1} ovo
10 o b o) 10
10 0o ' 1 10
l o 1 001 10
1o j 01110
10 : 101 10
10 1 11 1 10
11 0 0 0 10
11 0 1 ] 10
vl ot 01 1o ;
i tbo 111 1o
11 1 00 % 1 0 %
1 1.0 1 10
11 1 + 0.1 1 0
1 1 11 1 1.0
00 0 00 1 1 1
00 0 0 1 1 1 1
00 0 1 0O .
00 0 1 1 1 1 1
L1 00 qo0 11 10
i S e R NRIE 10
1Y MU LR LUJ N & 10
1 00 10 1 o0 10
119000 10 10
i1 ) 100 1 o0 10
Il 1+ 1 1 30 ‘ 0 10
110 o | o 10
P11 00§ o0
j oo o
1 Vo 1l 1 oo
11 0 10100
11 0 0 1100
11 0 00 } 00
11 1 1 0 00
11 1 11 1 00
j1 101100
1 1 0 01 00
11 0 100 1
10 b 1000 %
11 0 1 00 00

DDDorsss - 000B o ¢- 010D- o E- 100 H- 100 L- 110 Memory - 111 A

Two possible cycle times. 15/11) indicate instruction cycles dependent on condition flags.

2
3
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INITIALIZE INTERFACE

E

) HQ

y ¢ R30R RICH
y CROE LEFI
y AER MMRY
5 HME

JAUL DLALEX
5 DA K8 TO W
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= o i
= _ o
o o o
) o O
—i— ~—
= =0 o
Lo o @)
Lo = o0
o o<t LLIOD! L—c»

O W OO O

DOWN

CURSOR

- I

o no

S D0

oswLm < <L < o0 Aw
7 D > - o > 1
N<COxrMm<Cw 1<t T ol <11

LocOOHM | L o R Lo oo ar Yl
~—P—=rSr~r~cm oo m R n enonon Y00
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SCROLL  M3DE
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01A3
01Aa

01 A?

=i P

coococoocodboo cooc oo
©CHLwWOUIX—yow —OTTO:

O e e el N PGS
— OO oM MU oo LW >

OO OO OO D
e O e A )

T mirmrmrmrm rmrmrmrm
O WWRNTIO >~ w

EH
c39A01
c9

cABAO1

-63 ABOI-

D
FEFT

AC301

oroOO

04
0

3
1
10 0,0
9

OOTI OO~
meormT1—:-
o
o

TIOOSOO T1I0,
Meocogogrom

C3
B30 !
00
00;

LOF FET
?

CLEAR
LOP

IPCHA

Fi.F

PB

FSAVE
PERT

X HG
J HP
RET

CLEAR
L.Xi
MOl
cpl

JZ
IN X

[ ——

MOV
CPI
JZ
JnF
L.X
L.X1
RET

ENTER

MOV
SUE
:1:
RET
CPI
INZ
CALL
JriP
CPI
INZ
CALL
NOP
CALL
JMP
CPI

INZ
CALL
JriP

MO
CALL
RET

LLPUP

MEMORY

H\V0400H

A?20H
7A

A H

OBH

CMMil

H

LOP -

AL

OPFI4

BEGIN

CMML

H '0400H

B10000H
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| : LSl ASYNCHRONOUS DATA INTERFACE (UAR
¥ BILEANNOLLs Al2ZA FAMED N)E{\BR]BZ

*  Transmits, Receives, and Formats Data
¢ Full-Duplex or Half-Duplex Operation
|« Operation from DC to 200 kHz
f « Static Logic
*  Buffered Parallel In é)uts and Outputs
*  Programmable Word Lengths ... 5, 6, 7, 8 Bits
« Programmable Information Rate
+ Programmable Parity Generation/Verification
*  Programmable Parity Inhibit
* Automatic Data Formatting
© Automatic Status Generation
« 3-State Push-Pull Buffers
*  Low-Threshold Technology
« Standard Power Supplies ... 5V, -2V
* Full TTL Compatibility ... No External
Components

description

B

i

Ti MMmMIaIm;HdId(hammntomd form ardgprerate e dart, parity, adistop s
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J mwav\udna/tnedam sl ole5 § 7,80 oy
o Burlrete sedeally eotcl by tre dook e By Gd(ﬁmmym\aym\/\eenommd-t
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J ﬂestqnhtmteﬁedaiaerﬂ*erasnjecra eht
" D AR (e B

B (Gmuitarens

AR o

R e e
%meai%mwm

B
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ASYNCHRONOUS DATA INTERFACE (UART)

description (continued)

RS R T

sinie

mm%m' 0] mdstamdmmmles(sv—lz\o el
T R e e R

operatlon
P D 1 L R AT

a tflﬁ autd
memumd ssd]mwll dmtxmﬂmﬂ\eraﬂtrena‘ﬂnﬂﬁrsstnda
. \b 3 (O ff(3

0

comon contral secion

TR G
,-,.!.-,_
W&W%Wﬁé@@%mlwmmmmm

.

e e s ey ey S R .
Hﬁmmwﬁa@m isqdic! to Paiy Infitit (PY); inthis case the top it @
RS Sl 1o, Ik Gty Ener (FE) st g sbra.f o alowked ity aroyey emor

%Wﬁ%ﬁﬁm%%@ﬁ% (S tanie isuel Afih e t s il Vil
npd s (LS F@M%Madsmedtoﬂemmwmm(@




9

ASYNCHRONOUS DATA INTERFACE (UART)

operation (continued)
trarsnitier section
Tretransmitter section il accept chtaiinparalled fom) thengenialize fomet, ardtraranit the cetaingenid form
Porall iyt chais et chtre Trarmniter Inuts <1 T,
Smalatpi(btalslraﬂnuajfrunﬂﬂra’ﬂnttermpl(lmamﬂ

TR
S Tt ‘Hﬁ%’wmﬁ%@ﬂ@f%@&%

AT
:;‘, (2 wmmmmdmdmmmmowo Tredok i 5 16

mﬂ@lﬂ%mmmmmmmmw

mestatofnasmsqm Bobﬁmdaﬂrelramummfmnahmtoalo/\/kgc lod.

mamaﬂm

AIIe\d mmmmmmmm resstre Doa Rexly (R .t alowled,

EHEF A A R T e S AL G e e

Alihlbd athleyEmr(FBtermr*d e Ny,
Aol e R B (B i ks afenryeny et kanne gt apitnte



ASYNCHRONOLS DATA INTERFACE (UART)

operation (continued)

96

e S T e L PR
LR AR T R e R A R e e

functional block diagram

OATA HANDLING EQUIPMENT
(PERIPHERAL. OISPLAY,

%TER ETC»
@ @ INPUT

|WEWWBMM“‘“?'””‘“W”_”‘
OJ'['FU]' vy Y ¢ B | g TRANS™ITTER CO*:AANOS !
i | {
[.'n ANSMITTZR BUSFER REG.STE ﬁ}-‘—w — it Trantmitres Bu'tar Regaler Load 3
*3 —_ | =
! 3
i ) STanT (401 -4
ar{'sg{;“&%f"“t P —-{ A H TRANSMITTER QEGISTER }OT—— - ——@®——— Tracumierar Clock z
’ 'y T ' S
I [ ‘ TRANSMITTER FLAGS -
{ cs:‘::‘::vro-. I | -{>—-— 22 o Tiswimitsoe Botlar Angiites Emsiv |
P B AW\ W 4. s 5.5.7‘," Transmit- e Pugustor Emary ?
it ’ o oo SSRGS L) e W) o’ e By o e - e 2 = = @
| } i
' CCNTAOL REGISTER ; '
! A 18 N ! i
Word Langth alcl 1 — ) i e 2.0 LN SN = i ,
!
Word Langth *tret 2 — 270 g | :
Parity *!ret —(ﬂ‘ﬂ | ‘
Parity Inhibit  — 23 4 l
Slop Bit(i) *Iret 438! g i !
Control Ragiftar Load — 33! gt = cul )| ! !
Statu» Flags O'jjbol* ._'L"_..;m, e ey posoe i
Mestar Rrtat —2"1gnt | ' l ]
= e, ey R (S R e

: PARITY !L:—
NI Loy [

|
Rtcairar Input _{20) . WORD LENGTH

AAAAA &= Framing Error

. tn PRECEWERFLAGS
he = Panity Errar
| s

[
q

! us
—y————4= Ovarrun Error

(Data Link) GATING 41 o Dare Resay
! I
! ¥ L v I : - g
\ RECEIVER COMMANDS y
1 B . DATA q R < =
: [ RECEIVER REGISTER HEADV i Datas Qeadv Reset 3
T x
| ’;a L1 pocerver Creck \
| = | i
1 RECEIVER BUFFERA REGISTER ————r—- Receiver Ouiput Disanie 1
| i
1 =Y | - =

y o "y
DA TA HANDLING EQUIPMENT
(PERIPHERAL. DISPLAY.
COMPUTER. ETC.)



ASYNCHRONCUS DATA

Ebsolute maximum ratings over operating free-air temperature range (unless otherwise noted)*

it
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e
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L5 VISL VIS s aefnal e

] wihiegit D (RLingrenadmmet patlrdine

iiTre L Ucloree tiortre e | fortreidlimpene

electrical characteristics over full ranges of recommended operating conditions (unless otherwise noted)
M\ T
«

97



98

TPIS 6011 JC Rl
ASYNCHRONOUS DATA INTERFACE (UART)

switching characteristics over full ranges of recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP' MAX UNIT
Propagation delay time, high-to-low 800 1000
TPHL  jevel DR output from DRR s
Propagation delay time, high-to-low 800 1000
PHL level TBRE output from TBRL "
'pzx  Enable time, receiver output from ROD ) 300 500 ns
. . . 1 T4TTLI
pxz  Disable time, receiver output from ROD Series 0ad 300 500 r.s
‘ Enable time, outputs PE, FE, OE, DR, or 300 500
PZX  TBRE from SFD
Disable time, outputs PE, FE, OE, DR, or
PXZ1BRE from SFDp 300 300 "
. & .
Ao deaad  “2A° adromd iz
ViH
INPUT ROD CR SFD /1 \
Vi |
M= tpxo b tpzx ——
4 e
OUTPUT RO OR FLAGS 2--~ — — \
VoL HI-Z STATE e

ENABLE AND DISABLE TIMES

V.H fe—w ——> —

INPUT DRR OR TBRL N ¥
VL

la PHL H

OUTPUT DR OR TBRE

PROPAGATION DELAY TIMES

INPUT T5RL “y | > -[S0X
T ’

CHAK-iu(d) N
INPUTS TI1-TIB \AN wxl )(1%(

vIL
TIM

NDE st ey e iepe i fedba Danins. Al pievidisae isbetdote o
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TMS 6011 JC.NC
ASYNCHRONOUS DATA INTERFACE (UART)

operation timing diagram
TRANSMITTER TIMING™

TBRE 13-STATE) T seenotes 1

Sea Note 2 -
oot Lk Y ) S T N I :IS 1’
3-STATE) Start {Data 1 Data_2T Daja 31Data_4 jData_5 TData_67TDa_ta_7jData_8 jJ'arjt"jStop 1 Stop 2 | Start iData 1

LSB ¥ [A— BIT TIME (see Note 1) MSB
VACLOCK CYCLE)

TRE (NOT 3-STATE) |

’Ka@gmlnud el jrected sart of deyam Son for Bledl cocbartparty 240
slatpl%w’ll grernlirewtinare dok oy f tine ciastrate aours (e ctal ko)

] _r)_nnrmﬁm

?f‘ﬁ%%"%‘% T,

RECEIVER TIMING

Start Datai Data2 Data3 Datad4 Datab Data 6TData7Data8 Parity Step 1 Step 2 Start Datai.
n

R1 (see Note 3) MSB
INTERNAL
DATA SAMPLING

PULSE (see Note 4)

See Note 1
See Note ~ U
r ICLOCK CYCLE
— |t 1/16 BIT TIME
ROI-RO8 See Note 2
OE See Note 18

MM%WQ‘%WEW%M

1 salmmanjsaﬁemterdeadwoﬂaht@dai(qdesahhmerM




¢ PPeIimMary épegif%at?ons

Dual Baud Rate Generator
Programmable Divider

FEATURES

On chip crystal oscillator or external
frequenc¥ Input _
Choice of 2 X 16 output frequencies
16 asynchronous/synchronous

Direct UART/USRT compatibility
Full duplex communication capability
Re-programmable ROM allows

gréneratlon of other frequencies

o 1TL, MOS compatibility

1 On chip input pull-up resistors
1 0.01% accuracy—typical

1 50% Duty Cycle

118 pin ceramic DIP package

BLOCK DIAGRAM

PIN CONFIGURATION

XTALEEXTL 1, a

+5v 2
R 3l
Ra4l
Re 51
Rc 61
Ro 7
STR 8
+12v 9

SIT>
Ta FREQUENCY REPROGRAMMABLE
T8 s ar \JDECODE \ FREQUENCY SELECT
il D-LATCH NG
- —/ [contROL |V ROM

sy

7 ~ )18 XTAL/EXT2

)17 f
116 Ta
J15 Te
114 Tc
BTd
112 STT
ill GND
11 NC

XTAUEXT1 >—

DIVIDER

= f,

DO=APrr=-0O0O0

XTALEXT2 >—

DIVIDER

WA

1

FREQUENCY ;__t\
~ DECODE
: H
D-LATC AND
CONTROL V

DDOXID
S 0o >

REPROGRAMMABLE
FREQUENCY SELECT

ROM

LT

STR

TR e e 1



General Description 101

X?J W& ATy ey <L ARt ol
ernally selectable frequencies.
utrlﬁir%,?%“ﬁn%?%64§s%e°'fm"r% '°f‘§d of H{a“”ériﬁhr%u e IO onoLs el o
On each of the Indepenaen drvrders as shown

i SR R et e e U O
raegenerator upe ndepen ent recelve and transmit frequencies) o era 0N IS possible

o3 ThSe COM 5016 IS basically a programmable 15-stage feedback shift register capable of dividing any modulo up to

LSin ney ou ut rtr rble ditional divi |onsofh master ock fre Uenc
casc% 8&{}{581‘11?3%[ l* u/enc oU ut rnoh lRonasu sequen BVICE, |svvayo r%@r
orrnp quency Imay be Use oge rat numerous ou put requencre

- rlrﬁp&gl\éln 6916 can be driven by either an external crystal or TTL logic level inputs; COM 5CTGT ISdriven by TTL logic

MMG ARANT EED RATINGS

Pera““?e a“” ;a”ege ::::::::'::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::"55‘3&to ]éﬁé
egarve bSeO(EnQ B grrH?% g ?8&%a'::::::::::::::::E::::a::::::::::::::::::l:é:::::::::::::::::::::::::::::::::::::::::::::.. Y
?Jﬁf;f%en%ra °eVr%ttro%S§f el e%i%%?%%“ﬁﬂ&o e . Tl ases g e
SecC ons HAB,eD\ catron IS ot 1
ELECTRICAL CHARACTERISTICS (Ta—0°C to 70ec, Vec=+5V :5%, v e« =+ 12V£5%, unless otherwise noted)
Parameter Min. Typ. M Unit Comments
CTERIS
o HSERESTE -
ovrrleve 08 V' excluding XTAL inputs
ItAGE levels -4 { v
ru%ﬁ& RE‘NT veess 40 Y o T
03 A v, =GND, excluding XTAL inputs
NP A CTAVE -
%@P 3B OIS  TAL s
CURRENT 5 5
A L
A‘g & 5 0688 W A BT
0 0
: ufrgtrroe E8 & ® SO/OW? e
lNAHH St ﬁ[ﬂR?E ) ns  SeeNotel
NP umeDrrw 0
STRORE TO NEW FREQUENCY DELAY 200 25 M =IND

Note 1. Input set-up time can be decreased to  Ons by increasing the minimum strobe wicth by 50ns to a total of 200ns.
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Table 1.
. R CRYSTAL FRE UENCX 50088 VHz
Ian eceive eoretica ctual
SR g TR b o 8 o

K
; ﬁ.

0016
023
315

i

. 5050
*When Duty Cycle is not exactly 50%. it is 50% It 10%.

Description of Pin Functions

Pin No. ~ Symbol Name Function
1 XTALAXTL
etr%m i1 gp me% ISe'ther u%)ne pin of the crystal package or one polarity
2\ Power ugﬁx +5olt uPply
3 R ecelver Qutput ——— This output runs at a fequency as selected by the Receiver Address
47 RaRoRcRd Rec%wer Address t%er!e 'R/ Lervglu nu[t}ese mrPuts as shown in Table L selects
8 SR i be-Rece|ver Ahigh-level In tro eIoads B Jeceiver ddre%s (SRa Rb,Re. Rd)
har ) ngedc?w [ ai 655 reqister. ThIS mpu may De Strobed or
9 Power Suppl 12 volt Su
10 NC NoConne%ﬁgn oy
D S0 oo eyt sobe s e st
ransm.rter
Al ‘%c"ﬁ Ao e"t“ans“’. e e . T i e
trbb or ard W|rec |

13-16 To Te, To, Ta L nsmltter tLe 10 'scmﬁfgr %ﬂ tt LﬁSF mBus a%shown inTable L selects

17 nsm|tter Rgﬁ ou Sput funs at a frequency as selected hy the Transmitter

e
18 Evrxsma Inp " qﬂgrw&pﬁrl%ye (ﬂw retr&%trrﬁ%r pin of the crystal package or the
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CRYSTAL FR@@%%P% 9152 Mz

I w VR ey e OB

§ K K —

/
s o %ﬁ% é
PoEm g
:.258 §.39 5050
@ H OB T m

“When the duty cycle is not exactly 50%itis 50% + 10%

a%eg%
CRYSTAL FREQUENCY = 50588 MHz
eoretical Actual

S w G oy he O L

TR, B

C B
Z Z %

} 4 % W

“When the duty cycle is not exactly 50% it is 50% £ 10%

S

——



Cr staI Operation External Input Operation
y g C0M5016F/)C0Mp5016T

¥ O o %

1 18 74XX >—l 1 18 >_L_{>o_c1 18
TTL TTL

74XX—totem pole or open collector output (external
pull-up resistor required)

TIMING DIAGRAM

NOTE 1
ViH

STROBE (STR/STT)

Vi
Tset-uep lee———— THOLD
VIH x
ADDRESS
Vie J

*Address need only be valid dunng the 1ast Tew. Min time of the input strobe

[‘wereb the customer

ForROI\/IreEPro rammi acom uter rﬂr avallabIeYv
need o Wg&%ﬁ re uen lP esjre outrp¥

[eqUENCIES;
pr gramming Altomatcal y enerate
Crystal Specifications Crystal manufacturers (Partial Lis)
User must spEmfytermmatlSog égg] I\\//Ivl_lrze X}hea% ern E%& ?erlng Laboratories
requency — 0
Temperature range 0Clo70° %'n?é ne,s sconsin 53105
Series resistance - 50 ! ISHWre uency Control Products
Series Resonant Id éilﬁ 7
Overall tolerance +.01% o ork 113

HOIS

or s required o gﬁn[% 0 Siiee
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APPLICATIONS INFORMATION

Charge pump techniques
usmqgt g ¥ E?vot ov?/er T Lok
supply can euse to
Egneerrate the +12 Vroelé o
Wer su | +12v
etCOM %% 6. T(pef+ 17 7406 7406 ouT
vo OWer su of figure
,0 P ppy q I Imuf
amps tha IS typ|ca y 1 -
required. £/ T &
100pf Figure 1
ﬁ”r VOLTAGE CHARGE PUMP
SUPPLY FOR +12v SUPPLY
rom Power To Chi
Eupply %piy

When powering this device from laboratory ———
or system powér supplies, itis |mportant
that the Absolute Maximum Ratmgs not he
exceeded or device failure can resylt. Some 3
power supplies exhibit voltage sp|kes

r “glitches” on their out utswhent e AC
power is switched on and off. d ition,
voltage transients on the AC power line
may dppear on the DC output For example

the'bench powersupp)éprogiramme to 1N914
dellver + 12 volts ma ave large voltag e Typ.
transients when the AC power |s swnche

on and off. If this p033|b|I|ty exists |t IS
suggested that the clamp circuit of figure 2
oraSemtech'bi-polarity silicon tran3|ent

suppressor such as the"IN6110 be used. Elgure 2 =
*SEMTECH CORPORATION ogsg VOLTQSE
?\lsezw’i\)ﬂulwhglarﬁio%dalifornia 91320 LII&/%-II'I

213-628-5392

Circuit diagrams utilizing SMC products are included as a means of illustrating typical semiconductor applications; consequently,
complete information sufficient for construction purposes is not necessarily given. The information has been carefully checked
and is believed to be entirely reliable. However, no responsibility is assumed for inaccuracies. Furthermore, such information does
not convey to the purchaser of the semiconductor devices described any license under the patent rights of SMC or others.



SN54LS125A/SNTALS125A « SNS4LS126A/SNTALS126A (fomerly LSL2. LSI%)

 QUDISTATE BB WTHACTVE HEHEVELES
M%BonTbigs ﬁﬁ%1ﬁ{/ﬂ

cogoshe L Wb

LS125A LSI26A

GUARANTEED OPERATING RANGES
SUPPLY VOLTAGE

PART NUMBER TEMPERATURE
U S MIN TYP MAX

SNS4LS125AX 45V 50V 55V -55°¢ 10 125%

SN54LS126AX

SNT4LS125AX A 50V 525V 0°¢ 10 70°¢

SNT4LS126AX

X 3 package type;  for Flatpak, J for Ceramic Dip, N for Plastic Dip. See Packaging Information Section for pacxages available on this product.
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

LIMITS
SYMBOL PARAMETER WIN TYP MAX UNITS ~ TEST CONDITIONS

VH Input HIGH Voltage 20 - v Guaranteed Input HIGH Voltage

for All Inputs
54 0.7
" Input LOW Voltage v Guaranteed Input LOW Voltage
74 0.8 for All Inputs
VeD Input Clamp Diode Voltage -0 65 - 15 % vee = MIN.IN = -18 mA
54 24 34 % lgh = =10 mA = mi =
— Output HIGH Voltage 4 vee = min. Vin = VIH or
74 24 31 % lgn = -2 6 mA V[L per Truth Table
54,74 04 v = = mi =
VoL Output LOW Voltage . 025 I0L = 12 mA Vee = min, VIN = VIH or
74 035 0.5 % lgL =24 mA VIL per Truth Table
“WZH Output Off Current HIGH 20 AIA Vee = MAX. \,OUT: 24 V. VE = V||_
0zi Output Off Current LOW -20 aA Vee'MAX. VOUT =04 V-VE=VIL
20 M Vee = MAX. VIN=2T7V
I Input HIGH Current ‘
01 mA Vee'MAX.VIPI= 10V
L Input LOW Current -04 mA vee = MAX. VIN=04V
Output Short Circuit
' - -130 mA. = =
0s Current (Note 3) 30 Vee = max,vout =0V
Power Supply Current, LS125A 16 mA vee = MAX. VN = OV. V= OV
Outputs LOW LS126A 20 mA vee = MAX'VIN=0 V. vA =45V
te Power Supply Current, LS125A 20 mA  vee = MAX'VIN=0 V. Vf=45V
Outputs Off LS126A 24 mA Vee = MAX.VIN =0V, Vg=0V
NOTES: » . " ) » .
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.

2. Typical limits are at Vec " 5-0 V, Ta = 25°¢
3. Not more than one output should bé shorted at a time.



SN54LS125A/SNTALS125A « SNSALS126A/SMT4LS126A
TRUHTABLES

INPUTS  gyrput
£

LoL L

L H H
T )

AC CHARACTERISTICS: TA= 25°c

SYMBOL

'‘PLH

'‘PHL

*PZH

*PZL

'PLZ

'PHZ

PARAMETER
Propagation Delay.
Data tc Output

Output Enable Time
to HIGH Level

Output Enable Time
to LOW Level

Output D sable Time
from LOW Level

Output Disable Time
from HIGH Level

Fig. 1

LS125A
LS126A
LS125A
LS126A

INPUTS
E

I o

H
H
L

>

MIN

LSI26A

OUTPUT
L* LOW Voltage Level
L H* HIGH Voltage Level
H X - Don’t Care
(2) (Z)- High Impedance (off)
LIMITS
TYP MAX UNITS
10 ns Fig 2
16 .
o ) vee =50V
ns Figs 4, 5
Cr- 45 pF
25 P
30 ns Figs 3.5
35
; ns Figs 3.5 vee =50V
) Ci=75pF
e ns Figs 4,5 RI=6670
vee
“l
Swi
UNDFR TEST =
L 1%
T G W

SYMBOL

IPZH
tPZL
'PLZ
‘PHZ

SWITCH POSITIONS

1

Open
Glosed
Closed
Closed

Fig. 5

Closed
Open

Closed

Closed

107
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SN54LS365A/SNTALS365A « SNHALS366A/SNTALSI66A
SN54LS367AISNTALS36TA « SN54LS368A/SNTALSI68A

? -STATE HEX BUFFERS
(Formerty LS365, LS366, LS367, LS368)

W%M s

{w el

IET

oﬁj}p%J aef ?X e%%er are%ggargtmre gers

IPARATEA I

" TO'W !

TIONS

Eh-

TRUIHTAE

EE?I

(f(eiarmewﬂlulhat?&Fp%T Egﬁ%%%@ﬁ l oesw:os;

GoA

BE

e ft
—hiLH "Lh

d T T

A d ~ 1

00 L) LD L0 L0 oL L Lal
TRIHTALE
NS qumur

bl &

2 AR TECTION

|.in|_-ji |_i|_\‘3 201t |
qp X
I ¢ H r

N N N
g LULUtu LU LUN |
TRUIHTAE

i
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SN54LS365A/SNTALS365A . SNSALS366A/SNTALS3I66A
SIM54LS367A/SNTALS367A . SNSALS368A/SNTALS368A

GUARANTEED OPERATING RANGES
SUPPLY VOLTAGE

PART NUMBERS ™ v vax  TEMPERATURE
0 0,
SN54LS365AX SN54LS366AX .
45 v 50V 55 v
SN54LS367AX SN54LS368AX 6T 125C
SNT4LS365AX SNT4LS366AX , ,
SNT4LSIBTAX SNT4LS368AX 4T v 50V 525V 0% to70%

X “ package type.  for Flatpak, J for Ceramic Dip, N for Plastic Dip. See Packaging Information Section for packages available on this product.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

LIMITS
SYMBOL PARAMETER MIN Tvp MAX UNITS ~ TEST CONDITIONS

Guaranteed Input HIGH Voltage
VIH Input HIGH Voltage J20 V P &

for All Inputs
Inout LOW Volt 54 07 v Guaranteed Input LOW Voltage
VIL npu oltage 71 08 for All Inputs
VeD Input Clamp Diode Voltage -0 65 -1.5 \ vee —MIN. IN =18 mA
54 24 34 lg" =10 mA ygq ZWV\N =V o
V. Output HIGH Vaolt
_ utpu oftage 7 24 3.1 1Q "= =75 mA V|_per Truth Table
54,74 025 04 v lgl = 12 mA Ve = VIN =V[H 0f
Output LOW Voltage 7 035 05 v lgL =24 mA  Vii_per Truth Table
o2t Output Off Current HIGH 20 pA Voo —MAX. VOUT = 24 V. Vg =20V
0zZL Output Off Current LOW -20 pA vee =MAX, Vqut =04 V. V| =20V
20 A SMAX=VIN =
*IH Input HIGH Current P L ZMAX VIN =27
01 mA —max.vin =10
4L Input LOW Current <04 mA Ve :WV\N = 4\/
1 Output Short Circuit - -
-30 =130 mA \AI - -
OS Current (Note 3) MAX.VOUT =0V
Power Supply  LS365A/367A 135 24 \m-l\%*i -
‘CC Current 366A/368A 118 21 Jp OV\Q 45V
NOTES:

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable

1
devi .
32 Teyvpliccealtyl?:]its are at W:SOV, Tak25°(l

. Not more than one output should be shorted at a time.

AC CHARACTERISTICS: TA = 25°, vcc =50V (See SN54LS125A for Waveforms)

LIMITS
TEST CONDITIONS

SYMBOL PARAMETER MIN TYp MAX UNITS
<PLH Propagation Delay, Data to Output 10 ns Fig 2 CL* 45 pF
whi (LS365A . LS367A) 16
PLH Propagation Delay, Data to Output 10 ns Fig. 1 CL =45 pF
PHL (LS366A + LS368A) 16
'P7H Output Enable Time to HIGH Level 16 ns Figs. 4. 5 CL = 45 pF
pzL Output Enable Time to LOW Level 30 ns Fibs 3.5 RI=667
PLZ Output Disable Time from LOW Level 15 ns Figs. 3, 5 CL=150 pF

*PHZ Output Disable Time from HIGH Level 23 ns Figs 4,5 R1 = 6670



EEE/PACKA AVAILABILITY ~ BLOCK DIAGRAM PIN CONFIGURATION
IS F € ~or—n -f»*- B,F,W PACKAGE
PSCRIPTIO[}J'e : . 1 2
0 o e D Inpus tre ( J;tju
@W Il %\ﬁ?ﬁ%t&a 1;[ a Acaj e
ni Vo] e
i e =1 %[ gﬁ ftj[;]
%%e%qw ON(LE]%% ] |y e By =l O
O & UL S AR
| e ] e |
TSR ) -
iy TRUTH TABLE (Eah i
P s P s

SWITCHING CHARACTERISTICS vee =5 TA. 25°

oy 7S Sy
TESTCODTS e %% 'E
PIRAVETER W&%MNTYPWMNTYPWMNTHYEWM

W"@@W 3> 47

SHip Sefup firre

‘s JCUNAET AT

L oeel airuit andl typical wieweforn's are shown t e frort of section




TYPES SNDH4155, SN54156, SN5ALS155, SN54LSISG,
SN74155, SN74156, SN74LS155, SN/4LSI56
DUAL 2-LIKE-T0-4-LINE DECODERSDEMULTIPLEXERS

functional block diagramand logic

cmﬁ F LA

INPUTS OUTPUTS

SELECT STROBE DATA o 1Yl 1y2  1¥3

B A 16 1c
X X H X H H H H
L L L H L H H H
sTROoBE (21 —Dﬂ outPut L H L H H L H H
b HooL L H H H L H
iz . H H L H H H H L
s e e O X X X L H H H H
1 ) Jouthut INPUTS OUTPUTS
1Y¥2
wr o | SELECT STROBE ATy gy g
= an ) outpuT X X H X H H H H
v N CNL L L L H H H
= L H L L H L H H
HooL L L H H L H
119 q:}"’_ouwuv H H L L H H H L
e lm[: ) _ L A X X X H H OH  H M
z 0 oyreut
Faal
pava '1® — M) guteur

x 2v2

if > ' -
] 4
sthoe 12 %3:‘_""‘;:’;“* INPUTS OUTPUTS
STROBE
SELECT — ga'tra O 0 @ @ @ © 1B »

Gt 2Y0 2Y1 2Y2 2Y3 1Y0 1Y1 1Y2 1¥3
H H H H H H H H

:

I T xTrrrrr X
TIrr—ITITrrr—>xXm
T T~ T~ ITr—XxX>X>
e
TITITxTTxTxT T
TITTxTTxTxTr— =
I T T T ITrr I
o i i e o e e e =
o e - o e e
I TrTr XTI X
TI—TTTTxT=T
rTDTITITITIT I

H
.}t’tinputs nnd Z:connected together

TG = inputs 1G and 2G connected together
H * high level. L = low level. X 1 irrelevant

absolute maximum ratings over operating free-alr temperature range (Lnless othenwise noted)

CFSete outpt
Cpevating freeair
Strep TperLIe e

NOTE 1 Voltega value* in with raipect to network ground terminal,




TYPES SNb4155. \v4155
DUAL 2-LINET) 4 -LINE DEOCERYCEMULTIALEERS

REVISED AUGUST 1977

recommended operating conditions

SN 54155 SN74155
UNIT
MIN NOM MAX MIN MOM MAX
Supply voltage, Vcc 4.5 5 5.5 4.75 5 5.25 v
High-level output current, loh -800 -800 mA
Low-ievel output current, (3L 16 16 mA
Operating free-air temperature, TA -55 125 0 70 "c

electrical characteristics over recommended operating free-air tem perature range (unless otherwise noted)

SN54155
PARAMETER TEST CONDITIONSl SN74156 UNIT
MIN TYPf MAX
VIH  High-level input voltage 2 v
VL Low-ievel input voltage 08 v
VIK  Inputclamp voltage Vee-MIN, 1] - -8mA -1.5 v
Vee-MIN VIH-2V
Vah High-level output voltage 2.4 3.4 v
V(L «0.8V, - —800 pA
Vee « min. \/.H-2\/.
Val Low-level outputvoltage 0.2 0.4 v
VIL« 0.8V, g1 * 16 mA
I} Input current at maximum input voltage Vee -max, V]|e55V 1 m A
1|H High-level input current Vee-max. V,- 2.4V 40  mA
e Low-ievel input current Vec-max. Vf-0.4V - 16 m A
% SN54155 -20 -55
Short-circuit output current§ vee - MAX m A
SN74155 -18 -57
vece - max SN54155 25 35
lec Supply current mA
See Note 2 SN74155 25 40

"For conditions shown as MIN or MAX, * ths appropriate value specified under recommended operating conditions.
~All typical values are at v QQa 5V, = 25-c.

§Not more than one output should be shorted at a time

NOTE 2: I¢¢ is measured with outputs open. A, B, and 1C inputs at 4.5 V, and 2C, 1G. and 20 inputs grounded.

switching characteristics, V.cc =5V, Ta =25°

FROM To LEVELS
PARAMETERS TEST CONDITIONS M IN TYP MAX UNIT
(INPUT) (OUTPUT) OF LOGIC
A, B, 2C,
«PLH Y 2 13 20
1G, or 26
A.B.2C 2
1PHL Y cf_ =15 pF, 18 27 ru
1G, or 26
F1 - 400
PLH AorB Y 3 21 32 *
See Note 3
LH L A orB Y 3 21 32 ns
tPLH ic Y 3 16 24 ns
tPHL ic Y 3 20 30 ns

A*pLH E propagation delay time, low-to-hlflh level output
tpHL = propagation delay time, high-to low level output
NOTE 3: Load circuit and veltage waveforms are shown on page 3-10.



TYPES SNb4Lslhs sNr4Lelh
DUAL 2-UNET)-4 UNE DCEXCCERYCEMULTIPLEERS

REVISED OCTOBER 1976

recommended operating conditions

SN54LS155
MIN NOM MAX
Supply voltage, Vcc 4.5 5 5.5
High-level output current, lqh 400
Low-level output current. lo 1 4
Operating free-air temperature, TA .55 125

SN74LS156
M IN NOM M A X
4.75 5 5.25
-400
0 70

UNIT

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54LS156

PARAMETER TEST conditions’
MIN
VIH High-level input voltage
VIL Low-level input voltage
VIK Inputclamp voltage VCC-MIN, I * —18 mA
Vec-MIN, VIH -4y,
Vagh High-level output voltage 2.5
VIL - VIL max. lgh =“40° =A
7]
Vee - MIN, VIH 2v, lgL " 2 ma
Va1 Low-level output voltage 8
VIL m VL max o1 - Oxita
1 Input current at
Vee-MAX, V| w7y
maximum input voltage
1jH  High-level input current Vee-max, V[-27V
IjL Low-level input current Vee - max, V,-0.4V
0 Short-circuit output current Vee - MAX ‘6
Ice supply current Vec - max. SeeNote 2

Tupf

34

6l

M A X

0.7

- 16

a
D

-40

0

SN74LS155

M IN TYPt

2.7 34
0.25
0.35

-5

1For conditions shown at MIN or MAX, use the appropriate value specified under recommended operating condition».

XAl typical values are at Vee *5V , TA* 25°¢,
§Not more than one output should be shorted at a time.

NOTE 2: lcc '» measured with outputs open. A, , and 1C inputs at 4.5 V. and 2C, 1G, and 2G inputs grounded.

switching characteristics, V.cc -5V, Ta =25°¢c

FROM To LEVELS
PARAMETERS TEST CONDITIONS
(INPUT) (OUTPUT) OF LOGIC
A.B.2C,
PLH v 2
1G, or 26
A. B.2C
SPHL Y 2 CL - 15 pF,
1G, or 26
RI - 2kn.
AorB Y 3
PLH See Note 4
PHL AorB Y 3
PLH 1c Y 3
“PHL 1ic Y 3

1tpLH —propagation delay time, low to-high level output
*PHL E propagation delay time, high to-low level output
NOTE 4: Load circuit and voltage waveforms are shown on page 3 11.

M A X

a8
16

0.4
0.5

SN54LS156

SN74LS155

M IN TYP

10

19

M A X

15

30

30
27

UNIT

<

<

<

UNIT

113
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FEATURES PIN CONFIGURATION
CURRENT LIMITED OUTPUT: +10mA TYP
POWER-OFF SOURCE IMPEDANCE: 30011 MIN FPACKAGE

SIMPLE SLEW RATE CONTROL WITH EXTERNAL CAPACITOR
FLEXIBLE OPERATING SUPPLY RANGE
INPUTS ARE DTL7TTL COMPATIBLE

"EE 3 vee
ABSOLUTE MAXIMUM RATINGS (Note 1) +]5\/ n
Supply Voltage v+ INPUTl(TJ ror "] INPUT4B
Input Voltage (VIN) S5V SVIN LA OUTPUT LT _ r C 1 "] INPUT 4A
Output Voltage INPUT 2A [T ] OUTPUT 4
Power Dissipation
Operating Temperature Range 65% INPUT 2B {T ] INPUT 38
Storage Tempérai re Range L L —.
Lead Temperature \SolderTng, 10 sec) 300 C OUTPUT 2 [T g /A ] INPUT 3A
GND [T T] OUTPUT 3

CIRCUIT SCHEMATIC (%CIRCUIT)

INPUT

INPUT AC LOAD CIRCUIT

VIN°— D ° - Vout

150F*

1

*CL INCLUDES PROBE AND JIG CAPACITANCE

SWITCHING WAVEFORMS

trand tf ARE MEASURED BETWEEN 10% AND 90% OF THE OUTPUT WAVEFORM

SWITCHING CHARACTERISTICS (Note 2)

parameter CONDITIONS MIN TYP MAX UNITS
Propagation Delay to “1” (tpdl) RL = 3 0kO, CL = 15pF. TA = 25°¢c 230 300
Propagation Delay to "0" (tpdO) RL = 3.0kn, CL = 15pF, TA = 25“C 70 175
Rise Time (tr) RL = 3.0kn, CL. = 15pF, TA = 25°‘C 75 100
Fall Time (tf) RL = 3.0kn, CL - 15pF, TA = 25°¢ 40 75

NOTES

1. Voltage values shown are with respect to network ground terminal PCS' ve current IS defir' d as current into the re*renced pin.

2. Thesé specifications apply for V+ - +9.0V * 1%, V= - -0V 1%.TA 0Cto |75 C unie is otherwise noted All tyoicals are for V-F =-9.0V. V- = -9.0V,and
TA = 25X



APPLICATIONS

By connecting a capacitor to each driver output the slew rate can be
controlled utilizing the output current limiting characteristics of the
MC1488. For a set slew rate the appropriate capacitor value may be
calculated using the following relationship

C=15c (ATIAY)

where C is the required capacitor, 1gQ is the short circuit current value,
and AV/AT is the slew rate

RS232C specifies that the output slew rate must not exceed 30V per
microsecond. Using the worstcase outputshort circuitcurrentof 12mA in
the above equation, calculations result ina required capacitor of 400pF
connected to each output.

RS232C DATA TRANSMISSION

1/4 MC1489/
TADTL 1A MCIe8s MC1489a - T2 DTy
- - - T~
—— - b—..
—-g__b"D; ) A
|
INTERCONNECTING I
1/4 MC1489/ CABLE = g
120UDTL MCIB9A * T4 070
S ——
& (3
— = —tr s
SIGNAL GROUND 141488
INTCRFACE DATA I
TERMINAL = -
EQUIPMENT MODEM

*OPTIONAL FOR NOISE FILTERING

CHARACTERISTIC CURVES

OUTPUT VOLTAGE AND
CURRENT-LIMITING CHARACTERISTICS

60 12 -8 -4 0 4 8 v 16
Vo. OUTPUT VOLTAGE (V)

TYPICAL APPLICATIONS

DTL/TTL-TO-MOS TRANSLATOR

+12V
1/4 MC1488
13
DT.TTL MOS OUTPUT
INPUT -10v TO -0.4v
10k
“12v -12v

DTL/TTL-TO-HTL TRANSLATOR
+12v

1/4 MC1488

eut RPYET

DTL/TTL-TO-RTL TRANSLATOR

1/4 MC1488

RTL OUTPUT
0.7V T0 +37v

LITL
INPUT

-12v 3.0V
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FEATURES

+ FOUR TOTALLY SEPARATE RECEIVERS PER PACKAGE

+ PROGRAMMABLE THRESHOLD
BUILT-IN INPUT THRESHOLD HYSTERESIS
+ "FAIL SAFE” OPERATING MODE

¢ INPUTS WITHSTAND £30V

ABSOLUTE MAXIMUM RA

25°¢ less otherwise specified. +w
SR

The following apply for TA
Power Supply Voltage
Input Voltage Range
Output Load Current
Power Dissipation

Operating Temperature Flange
Storage Temperature Range

AC TEST CIRCUIT

RESPONSE
CONTROL

-OPEN

PULSE
GENERATOR

OUTPUT Vee

1

15pF
INCLUDING
JIG AND PROBE

VOLTAGE WAVEFORMS

PIN CONFIGURATION

MC1489F MC1489A-F

SWITCHING CHARACTERISTICS

PARAMETER

Input to Output “High"
Propagation Delay (tpdi)
Input to Qutput “Low”
Propagation Delay (tpdo)
Output Rise tine

Output Fall Time

MC1489/MC1489A Vce

RI
RI

RI

FPACKAGE
INPUT 1 | 3 vee
RESPONSE rj-
conTRoL 1 ] INPUT 4
A7, RESPONSE
OUTPUT 1 [T ", BEPQSE
INPUT 2 [ ] OUTPUT 4
RESPONSE rj
ControL2 2 _ IT ] INPUT 3
vt 2 1 L ESHAEE
GND [7 7] OUTPUT 3
CIRCUIT SCHEMATIC
(174 OF UNIT SHOWN) o vee
<
" :;9-. ::sa n
F
’};ﬁ,‘,.’i’;‘éf O A ouTPUT
"
INPUT
10k
O GND
MC1489 [f = 10x
MC1489A Af = 2¢
e
5.0V + 1w, Ta = 25°¢
MC1489 MC1489A UNITS
MIN  TYP  MAX  MIN TYP  MAX
3.9k (AC Test Circuit) 175 85 25 85
3900 (AC Test Circuit) 20 50 20 50
3.9k (AC Test Circuit) 110 175 110 175
3900 (AC Test Circuit) 9 20 9 20



N82S126/129-B.F. «S828126/129F

BLOCK DIAGRAM PIN CONFIGURATION
N PUBE ARRAY B,F PACKAGE
=] N
m - 0 w|vee
} X d i
ot : I = | = .: ’
not] : ! : [, w0 [ e
A | ; o fe— e So B,
S Q- mi -4
-:o_'L. wone || |morcoon] | e T T wimn  fed a0y 0[] Ho,
~°L‘7 : : ”ue " Mo W) 0q
hyp=ts I ] i 2] [¥] o,
i . ! le~ o [
i i : I - ono 3] o
1
_]] 1 '
e L
‘ | BT e
.
a 9%
ay ot
TYPICAL FUSING PATH
| .
{ o
|
i
! X 3:
Veg O
b——O OUTPUT
9
i
Tvseeer
>
3
AR <
- T Sl Qg
X SELECT
|
e o |
|
= |
AC ELECTRICAL CHARACTERISTICS N sS IS Ii «Tah + tb" tsv *vech25V 5V
TEST CONDITIONS S82 126/129 N82S126/129 UNIT
PARAMETER ] MIN TYP2 MAX MIN TYP2 MAX
Propagation Delay
i ThA Address to Output CL = 30pF 35 10 35 50
i Tagq Chip Disable to Output Ri = 27011 15 35 15 20
Tqe Chip Enable to Output R2 = 6001!! 15 35 15 20

NOTES
L. Positive current IS defined as nto the termin égefsrenced
2. Typical values are at Vgc = 5.0V, TA 3 +



N82S126/129-B.F. +S825S12S/129F

PROGRAMMING SPECIFICATIONS (Testing of these limits may cause programming of device.) » +25°¢C
LIMITS
UNIT
PARAMETER TEST CONDITIONS MIN TYP MAX

Powar Supply Voltage

Veepl To Program kgP 50 1 soma 85 8.75 9.0 v

(Transient or steady state)

VCCH Upper Verify Limit 5.3 5.5 5.7 v
lower Verify Limit 43 4.5 4.1

\B Verify Threshold 0.9 1.0 1.1

cce Programming Supply Current Vecp = +8.75 + .25V 300 350 400 mA

Input Voltage

W'l Logical "1" 2.4 5.5 v

VIL Logical "0" 0 0.4 0.8 \

Input Current

IH Logical "1” VIH = +5.5V 50 uUA
I
IL Logical *0" VI = +0.4v 500 uA
VOUTJ Output Programming Voltage hut 200 £ 20mA 16.0 17.0 18.0 v
(Transient or steady state)
wut Output Programming Current vOouT 117 ' 1V 180 200 220 mA
Tr Output Pulse Rise Time 10 50 iﬁ
I CE Programming Pulse Width 2 ms
Pulse Sequence Delay 10 us
t PR Programming Time \(CC V:ICp 2.5 sec
TPS Programming Pause Vgc - OV 5 sec
TpR4 Programming Duty Cycle 33 %
tPR 1 TPS

PROGRAMMING PROCEDURE
1. Terminate all device outputs with a 10KST resistor to Vgc 6- To verify programming, after 10ps delay, lower Vcc 1° Vech 1

2. Select the Address to be programmed, and raise Vgc to 45.5 1t 2V and apply & logic "0" level to both CE inputs. The
Vecp - 8.75 1 .25V, programmed output should remain in the “1" state. Again, lower
Vgc to Vgel - +4.5 + 2V, and verify that the programmed

3. After 10mS delay, apply Vout = +17 + 1V to the output to be output remains in the "1 state.

programmed. Program one output at the time.
7. Raise Vgc to Vgcp 18.75 + .25V, and repeat steps 3 through

4. After 10(iS delay, pulse both CE inputs to logic "0" for 1 to 2 6 to program other bits at the same address

ms.
8. After 10[iS delay, repeat steps 2 through 7 to program all other

5. After 10pS delay, remove + 17V from the programmed output. address locations.

NOTES
1 Bypass Vgq JOGND with a 0 Oljrj;F capaciiot lo reduce voltage spikes. . ) =
2 Care shmﬂd be taken to insure the 17 * 1V output voltage IS maintained during the entire tusmg cycle The recommended supply ISa constant current source clamped at the specified voft-

w

aye limit
\)6 IS the sensing threshoic of 'he PROM output vo'tage lor a programmed Oft It normally constitutes the relerence voltage applied to a comparator circuit to verify a successful fusing at-
tempt

Conpinuous fusing for an unltmred time IS also allowed, proviced that a 33% duty cycle IS maintained This may be accomplished by following each Program Verify cycle with a Rest period
(VCC : QV) of 4ms

~
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