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MASSACHUSETTS INSTITUTE OF ELECTRONICS

DEPARTMENT OF ELECTRICAL ENGINEERING

Paper Tape Reader

The paper tapé reader reads 8-chammel (or less) paper tape in either the.
forward or backward direction. Reading speeds are fram 0 to 30.characters
per second from exterﬁal pulse sources. The output of the tape reader is
buffered by a set of flip-flops and available to the user by a cable.

All electrical connections are compatible with RIL mlcrologic.
A representatlon of the control panel is given in Figure 1. [The
following list explains the function of each part.
l; Fuse
5. Fuse light - lights when fuse is blown °
3. AC power switch
L, Powef‘ihdicator light
5. Tape loaded light .
6. TLocal clock switch - enables internally generated pulse
train to drive the tape resEr, | |
T Local'cibck light - lights when local clock switch is up.
8. Forward-hackward switeh - determines the dlrectlon the tape
‘w111 travel when driven by the local clock,
9. Forward and backward lights - indicate direction of tape
travel. '
' 10. Busy light
: 11. Reset push buttén -~ resets the busy flipgflqp. The reset
‘push button should be‘pushedﬁif the reader does not reépond to imput
“pulses. _
12 Daﬁa lights - indicate the state of the buffér flip-flops.

12. Output plug - external connections to the tape reader.

The following procedureiéhould be used to load the tape (see Figure 2):
1. Insure thét the star wheels are raised by turning the star
‘wheel position knob counterclouxv1se. 7 '
) 2. Posgition the tape between the star wheels and the sprocket
as indicated in Figure 2 so that charnel 1 is the furthest from you.
Note that the direction of forward travel is from right to left.

2, Lower the star wheels by turning the star wheel position

-~



PAPER TAPE READER S T AL, AL 2

knob clockwise., If the AC power switch is on, the tape loaded light will
be 1it when the star wheels are down. o

User connections.to the tape reader may be made via the output

plug. For the convenience of the user an adaptor cable is available which
: has a pnnted circu::t card on one end so that connections may be made
t0 an ordinary printed eircuit connector. Details of these wiring
: connecta.ons are shown in Table I. i e

~ Both external drive pulses should be less than 10/15 1ong prefera’nly :
,.l /‘]5 and no two pulses should occur within 24 ms of each other. The
busy level indicates the time at which external drive pulses will be
'ignored and the completion pulse oceurs after the line o:{’ ta.pe has been
stored in the output flip-flops.



PAPER TAPE READER , Page 3

Printed Circuit Card Output Plug RTL Signal

Pin No. ' Pin No. Loads
3 % b Tape channel 1
L 2 L Tape ehatel 2
5 2 L Tape channel 2
6 le h Tape channel &
7 5 L Tape channel 5
3 6 L Tape channel 6
9 T L Tape channel T
10 8 k Tape channel 8
11 9 4 Local oscillator
12 10 2 External backward drive pulse Ao
13 11 2 External forward drive pulse |
1k 12 L Busy level
15 13 i Campletion pulse _[ L -
16 14 GND
17 B
18 16

Table I
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18 Lamp Indicator Assembly

PIN CONNECTIONS:

]
L)
5 : ;
22 > +5 Voltas, 750 ma. (max) : %
] [}
21 & Ground E ;
¥ ]
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PRINTED CIRCUIT BOARD £9| CABLE PANEL

4 or 8 feet long

LOADING RULES: Inputs on pins 1-18 require (1) load each., Input on pin 19
requires (23) loads.

NOTES: A high logic level or an open on pins 1-18 light lamps 1-18
respectively. Unused lamps may be turned off if desired by
connecting the appropriate pins to ground on pin 20. The
input on pin 19 is normally left open, but can be used to
turn off all the lamps. To test the bulbs, plug the card
into an unused slot, Bulbs are type 6ESB [6 Volt, 40 ma.].
Please do not. use 4ESB buibs, Please do not stress the.

cable, \

POCLGCO L 28 D0 .C

L 234854 78 3 igiiil @IS TI8

pc type Z1




Switch Panel; 2 Fushbutions , 8 Togales SPDT
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12 45 BL—
N.C.

63996 00 BEOVYHYTTIT00

H906000b00VHITETITIVY
123456789022678902\_H'C.I
- 1's *“'—“—J‘ Ef:,;{L"lols ::J

NOTES ¢
l. Terminals marked 'blank' must be grounded to turn digit on.

2. High logie level turns number or dec. pt. on.

3. When used with TTL board type 541(BCD to Dec. conv.), inverters must

be placed between the output of the 541 and the input to the lights.






6 2 Input NAND
1 Inverter

BOARD TYPE

500

PIN CONNECTIONS:

22 C>——— +5 Volts, 34 ma
21T >———— Ground

20>

19 >

17—

16 >

13[>—

| p————D 14

12 >

1>

9[>

8[>
>

5

4[>

1>

LOADING RULES: Inputs require 1.25 loads (1 if non-H gseries)

Ooutputs can drive 12.5 loads . (10 if non-H series)

Propagation Delay is 6 ns (10nS if non-H series)

ks

11.



-~ CIRCUIT W?E&

§N5400, SR? 400

QUADRUPLE 2 INPUT POSITIVE NARB GAT!S-

WFLAT PACKAGE JOR N DUAL-IN-LINE PACKAGE
(TOP-VIEW). CITOP VIEW!

L 11“11 mul ’T

=
e PP VR

Tz e s 8.1,
e . . [T TR L S T B A
NOTE: Component values shown ste naminal - .
recommended operating conditior: MIN NOM MAX | UNIT
Supply Voltage VCC: SNS400 Circuits . a5 8 'S5 V¥
SNT40C Circuits . i . g.vs_ 5§ 525! V
Normalized Fan-Out From Each Output, N - - I 10
Operating Free-Air Temperature Rarge Ta: SN5400 chults . fB5. 28 126] °¢C
SN7400 Circuits o 2 0] °C
elactrical characteristics. over recommended operating free-air temperature (unless otherwis= noted)
e S -
PAHRAMETER  TES TEST CONDITIONS! MIN TYPL MAX|umT
Logical 1 input voltage required ! :
Vin(1}  atboth input terminals to ensure 1 2 v {' <
logical O level at cutput
4 Logical O ihput voltage required
Vin{0) 8t sither input terminal to ensure 2 0.8 v
logical 1 leval at output .
il , Vee = MIN, Vin =08V, : '
1 2 A 24 33 v
Vo1, Lagiesl 1 output volteps lioaa = —400 44 '
il : Ve = MIN, Uin=2V,
V, Logical 0 output volt 1 072 04 v
outig) Logical 0 output voltage o, = 16 mA
. 1 O level i eaxch
lint0) ,'Wka meskingut current {e 3 Ve = MAX, Vin =04V -16} mA
input) *, :
N Logicat 1 level input current {sach A Vee = MAX, Vin =24V 40 A
1 o it =i Voe = MAX,  Vin=55V : 1 | mA
' Mgk § " . SN5400 -20 -5
os Short-circuit output current: 5 VCC =MAX SN7400 " = mA |
lcco) | Logicat 0 level supply current 6 | VCe = MAX, Vin=5V 12 22| mA
Icgt1)  Logical 1 lavel supply. current 6 Vg = MAX, Vin=0 4 g | mA
switching characteristics, Vcc 5V,TA=25°C_N=10 '
TEST . ;
: TEST DITIONS MIN TYP MAX|UNIT
PARAMETER FIGURE EST CONI \ T 1
Propegation delay time to logical Olevel | 68 | €y = 190F, Ry = 400 ? 15 | ns
| todt Propagation delay time 10 logical 1 level 65 | CL=15pF, R =400 ¢ " 22 ns

t For canditions shown ss MIN or MAX, use.the sppropriste valus

device type.
£ Al typicet values sre at Vg = 5V, T = 25°C.

i | Not (pore then ons output should be shorted at a time.

timd under

ded operating conditions for the lpﬁhc-abu

(o



6 2 Input NOR
1 Inverter 7 i BOARD TYPE 502

PIN CONNECTIONS:

22 C>——— + 5 Volts, 19 ma.
21 [ >—— Ground

. LOADING RULES: Inputs require 1 load

Dutputs can drive 10 loads

- Propagation delay is 10 ns



‘scheimatic {each:gate)

W ELAT-PACKAGE
ATOP. ViEW]

'f@@

an GND kL] JA

@@...

JIY 1A

1B-2Y 2A° 2B GND

' -0 GND
NOTE: COmponlm 'uluu thown are nominel. | :

recommand_ad operating eonda;qons

+ For conditions shown as MIN or MAX, use the sppropriste uiut.-incifi-d under recommanded operating

‘device type,
0,
$ Al typlcal values ars st Vee ™ 5V, TA =25°C.

§ Not mors than one cutput should bc shorted at a time,

. : [N _NOM _MaX | LnIT
Supply Voltage Voe: SN5402 Circuits .48 8 BE | v
~SN72402 Circuits . l475 5 525 V
Normalized fan-Qut From Each Qutput;,N . . . . . . . - . . . . . .. .. . 0
Operating Free-Air Temperature Range, Ta: - SN§402 Ci_rcui_ts I =88 26 125 | °c
-SN7402 Circuits {0 28 0 | °C
. electrical characteristics (over reoommended operating free-air temperature range unless otherw:se noted)
TEST |
: PARAMETER . TEST CONDITIONS? MIN TYP{ MAX IT
FIGURE ST.CONDITIO MIN BLMAR LI
Logicsl 1 input voltage required ‘
Vin(1)  ateither input zerminal 10 ensure B 2 A4
- + logical O level at output
Logical 0 input voltage required
Vin{g} #tboth input terminals to ensure 9 0B | v
togical 1:level at output
'. Voo =MiN, Vin=0.8V, . :
¥, Logical 10 t volta 9 e 4 33 L
: out{1) Logi uIpy e _ | lged = ~400 pA e
Flegr ™= e : Voo = MIN, Vin=2V, san o :
B icai 0 tvo a0 : { 022 04| V
Voutt0)  Legicel 0.output voltage lyink =16 mA .
ical 0 Jeve! i h
. ?.ogu:l 0 leve! input current {sacl 13 Vee = MAX, Vin =04V v
input} - )
i Logical 1 level input currant (each i Vee = MAX, Vin =24V 40 | uA
MY inpat) Voo = MAX,  Vin =55V - _ 1 | mA
' : ‘ ' SN5402 | 20 55
lag Short-circuit output current§ 13 - | Voo " MAX 3 - 3 + mA
5N7402 | -18 —B5 1
lccio)  Logical 0 level supply cufrent 14 Ve © MAX, Vip "5V 14 27 { mA
'cctry  Legical 1 level supply current 14 fVeo = MAX, TV, =0 81| ma
switching characteristics, Voo BV, Tp = 25°C N=10
; TEST ‘
PARAMETER TEST NDITIONS MIN TYP MAX | UNIT
PARAMETE GGt ; o A ;
tod0 Propagation delsy time to iogical O level 65 C = 15pF, Ry =400 2 8 15 | ns
todt Propegation delay time to logical 1 level | " g5 ' JCy #.18pF, R #4000 12 22 |-
Qitions for the appiicath

(s



4 4 Input NAND

BOARD TYPE

520

(\_/

PIN CONNECTIONS:

LOADING RULES :

22 >—— 45 Volts, 18 ma.
2} [>—— Ground

ZOD___.
19 o>
18 >

16

i for——

14 >
13 >—

T |

15

@

LY ED ey

0>
§ S
o o

7 [y

A>———

| - R

1) g PP |

1 >—i

Propagation Delay is 6 ns (10nS if non-H series)

@

Inputs require 1.25 loads (1 if non-H series)
Outputs can drive 12.5 loads (10 if non-H series)



CIRCUIT TYPES SN5420, S§7420
DUAL 4-INPUT POS:7ivZ wAND GATES

(‘3\_/
'.%h.muﬂc (mh 9‘“) W FLAT PACKAGE J OR N DU!L-}NFLINI_.'PM'Kﬁﬂl
(ToP VIEW! (ToP. ViEw _
W GND 7Y 1 ve ™ x© = n'm

wx@@@®®®®

18hit € 130N

oulFuY
b 4

- DO OO

Vg

Componant velus shown are nominal,
NC—No Internsl Connection

positive logic: ¥ = ABCD

- recommended . operating conditions.

: : MIN. NOM . MAX [ UNIT
SupplvVohagchc SN5420Circuits . . . . . . . . ... ... .......045 & ®8] Vv
SN7420Circuits . . . . . . . . . . ... .. .. ... .law & BI| V
Normalized Fen-Qut From EachQutput, N . . . . . . . . . . . .. ... . ... 10 |
Opersting Free-Air Temperature Rangs, Ta: SN5420Circuits . . . . . . . . . . .[-s8 28 1281 °C
. SN7420Circuits . . . . . . .. .. .]Jo 2 7| °
alactrical characteristics {over recommended operating free-air tamperature range unless otharwiss noted)
TEST , )
PARAMETER e TEST CONDITIONS! MIN TYPE MAX|uNIT
Logical 1 input voltage required
Vin(1)  stallinput terminals to ensurs 1 2 v : ) ( S_od
logical O leve! at output {
: Logical 0 input voltage required ) f
Vinl() 8t sny input terminal 10 ensure 2 08| v
logical 1 fevel ot output ]
: ' ) Vec=MIN,  Vin=08Y, '
'V, sl 1 output volt 2 24 8 v
' Vautf1) Logicsl 1 output voltege Hoad:* ~400 uA _ 33 ]
Voo =MIN,,  Vipe2V, '
Y ol G t voltage. 1 B .4
: Vouriol Logical G output voliage, Lgink = 16 mA 012 0 v
! ical O level input curn )
L o ety 3 |Veo-MAX,  Vip=04v -18{ maA
H Ingut)
" " Logicel 1 level input current (soch 4 Ve = Max, Vin= 24V 40 | ua

N VeC = MAX, | Vig= 65V T | ma

SNB420 | -20 -
! Ireuit V.o = MAX . .

o5 Short-circuit output current§ 5 cc sN7A20 T8 T mA
tecio)  Logics! O level supply current 6 Voo =MAX, V=8V ' 6 11 | mA
lec(r)  Logical 1 level supply current 6 Voo ~ MAX, Vin=0 2 4 mA '

~ switching characteristics, VCC =6V, TA = 25°C,N= 19
PARAMETER TEST TEST CONDITIONS MIN TYP MAX|UNIT
FIGURE _ ' i
tha0 Propagaton delay time. 1o logical O teval 66 Cp ~ V6 pF, R = 400 03 B 15 | ns
[ Propagation deley time to logicel 1 level 66 |Cp=16pF, Ry = 400 2 12 2 m
T For conditions shown as MIN or MAX, uss the appropriste vaiue specified under reco d operating conditi for the spplicabie

device typs.
3 Al typicsi velue are ot Vg = B V, T = 28°C.
§ Not more than one outout should be shorted at & time.



4 4 Input AND

BOARD TYPE

521

PIN CONNECTIONS:

22 > +5 Volts, 30 ma.
21 [>—— Ground

20 >——d

19>
T8 [t o
i 4 g, OIS

oD
13[ >—-—-—
12 o>——d]
I e —

10 o——r]
¥ S
1 g O

70> —

4>
3 o]

2 C>——m

L

15—

16

15

LOADING RULES: Inputs require 1.25 load (1 if non-H series)
Outputs can drive 12.5 loads (10 if non-H series)

Propagation Delay is 8 ns (10 ns 1

f non-k series)



CIRCUIT TYPES SN54H21, SN74H21
‘DUAL 4-INPUT POSITIVE ANP Z~T35

w JORN -
schematic (each gate) FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)

‘ ; A v
fa 0 2 NC k] 2

g iz < '8 GND Y K
: v | W @ @ ® ® [__p4 uljejnljwifslls
82,840 Z 1.0 o0 B0 L“ri { i I J
b !

bbd ' positive logle: v = asco

INPUTS

NHOTES. 1. Compotrent values shown ere mominal
2. NC — No internpl coanation

recommended operating conditions MIN NOM MAX] UNIT
Supply Voltage Yec: SNS4H21 Cireuits . . . - . . . . . . . L L oL L. ... 4.5 V 5 55 \d
SNPZARZI Cirewits . . . . . . . . . .. .. ... ..., |4rs 5 %35! ¥
Normstized Fan-Out Frem Each Quipes, N. . . . . . . . . . '. e e e e e . 10
Operoting Free-Air Temperature Range, Ta: SNS4M2Y Circvin . . . . . . . . . . . , . -85 25 /}5 "
SNZ4H2Y Circwits . . . . . . L L L L L L o 25 70} °C
electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)
PARAMETER L TEST CONDITIONST MIN TYREMAX | UNIT
Logical 1 input voliage required
Vap ot ollinput terminals ta ensure 14 2 v
logical 1 level ot output
Logical 0 input voltoge required ot )
V. any input terminal to ensure logical 16 03 L
0 level ot output .
Voun) Logical ! output voltoge 14 i\:: z :l\sl& - VY, = 2V, 24 v
Veurir Logical 0 output volage 15 :fo: :—: ;‘;’:‘A Viut = 0.8V 0.4 '3
fuigy  Logical 0 level input current (each input) 16 Vee = MAX, Vo=04V ~2| mA
. . . Yoo = MAX, V= 2.4Y 50 A |
Lfm Logical 1 level input current {(each input) 17 Ve = MAX, V. =58V 1 oA
los Shert<ircuit output currentf 18 ¥co = MAX, V=435V —40 —106 ] wmA
lcciay  Legical O leval supply current 19 Vee = MAX, V.=0 20 32| mA
fccy  Llogical ¥ level supply current 19 Yeo = MAX, V=435V 12 20 mA
switching characteristics, Ve =BV, T = 26°C, N =10
PARAMETER Hoomk TEST CONDITIONS | MmN TYe mAx | uwiv
t:w  Propogation delay time to logical O level 74 €L = 25 pf. . = 280 Q 18 12 n~
hat  Propegaton deloy time.1o logical 1 leve! 74 C. = 25 pF, Ro= 2800 8 12] ™

t#or conditions shown as MIN or MAZ, use the oppropriat valve specified onder eperating cenditiom. for the opplicabl i type.
£Not more thon one output should be sharied ot a , ond durction of shert-circwit lest should net axcend 1 totend. .

£-All typical values ors ot Yo == § ¥, Tx = B%C
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4 Input NOR

(e

Sat

22

21

20
19

18
17

14
13

12
11

H N W

Inputs:

Outputs:

Typical averaged prbpagation delay: 10 ns _(22:m max.)

C}-———-‘ﬁﬂﬁ*——_‘_—r—-—) 45V @ 38 mA max.
= B

Ground

16

15

1 load each

10 loads each



CIRCUIT TYPES SN5423, SN5425, SN7423, SN7425
" DUAL 4-IHPUT NOR GATES WITH STROBE

S§N5425, SN7425 . _
10R N DUAL-IN-LINE OR ( w
W FLAT PACKAGES (TOP VIEWH! _

—STROBE __
Vep @ X 6w 2

wijwpiele

vy = GIA+B+C+D)

logic and functional l_:'l'eek diagram {each g‘ate)'

TAUTH TABLE
INPUTS TouTeut

ouTPUY
Y #

- X X I x|W

xr xxx Ii»
x X I X X0
X IXXX|o
rxTzIxIIxle
ITIrrr i<

X

Expander inputs are cpen.
H = high levet, L = low 1avel, X = irrelevant

{
recommended operating conditions
SNG423,5NbA25_| SN7az3,sN742s |
i i MIN NOM MAX [ MIN. NOM MAX
Supply voltage Vop 4.5 5 55 | 4.78 5 626 v
igh logic level ' 20 A
Normalized fan-out from each output, N Hioh Og.IC ve g 2l
i Low logic level . 10 10
Operating free-air temperature range, Ta -55 25 125 0 25 70 | °¢c
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
! PARAMETER . TEST CONDITIONST MIN TYPl MAX {UNIT
Vil High-level input voliage 2 SV
ViL Low-level input voltage 08| V
Vi input clamp voltage Vee = MIN, Iy = —12mA -15| VvV |,
. Voo = MiIN, V=08V,
v High-level output volt; 24 33 v
OoH High tpu age loH = ~800 uA
Veoe = MIN, Vig=2V,
v Low-level t vol .. 4 v
ot Low-level output voltage oL = 16 mA 022 @
] Input current at maximum input voitage Vg = MAX, Vi=55V 1| mA
i  High-evel input data inPUB | vec =MAX, V=24V e S
igh-| € t = y =2,
H Uil i strobe inputs £C ) - 160 &
I Low-level input current Hamh Iopots v MAX V=04V B
T - . = 0.
L puLcarren strobe inputs cc ! —6.4
Igs Shortcircuit output current§ Vg = MAX © | -20 —65 | mA
IceH Supply current, high-level output Ve = MAX, Al inputs at 0 V 8 16 | mA
iccL Supply current, low-level output Voo = MAX, Ali inputsat 5 V 10 19 | mA
. i e
TFor conditions shown as MIN or MAX, use the appropriate value specified under nded operating conditions for the spolicable device (‘A

type. Expander inputs X and X ara open.
£ AN typical values are at Voo = 6V, T = 25°C.
§Not move than one output should be shorted at a time.



Hex
One

2 Input OR
Non-inverting Buffer

BCARD TYPE

532

22 D—IMUUL—.,I_—* +5V @ 76 mA max.

m——

21 > —— Ground

20 '
BT Ty e
17 = - -
B >——t 1
13 e _
B B >— u

e,

Inputs: 1 load each (except buffer:

Outputs: 10 loads each

Typical averaged propagation delay:

2 loads)

12 ns



CIRCUIT TYPES SN5432, SN7432
QUADRUPLE 2-INPUT POSITIVE-OR GATES

schematic:{each:gate)

J OR'N'DUAL-IN-LINE OR
WFLAT PACKAGE (TOP VIEWI!?

Yco

48

an

4y 3B 3a

recommended operating conditions

positive-logic: Y -ip G

TPin sasignments: for these circuitsare the same for:all pack ages.

SNS432 SN7432
Supply voltage, Vo MIN NOM MAX |MIN NOM MAX il
el c 45 5 55475 5 528| V
Normalized fan-out from:each output, N ‘High logic level 20 200
- - o ‘Low dogic level 10’ 10
Operating free-sir temperature, Ta 58 25 125 0 25 20| %6
electrical characteristics over recommended aperating free-air temperature-range {(unless otherwise noted)
PARAMETER TEST CONDITIONS? (MIN TYPE MAX JUNIT
My High-level input vottage ) 2 W
V)L  Low-levei input voltage 0:8] W
V| Input clamp voltage ) Voo = MAX, 1} =12 mA -15] Vv
. Voo = MIN, ViH=2V, .
VoH High-level output voltage IoM = —800 kA 24 33 v
VoL Low-level cutputvoltage l"::::;':A L 0.n 04] Vv
It Input current at' maximum input voltege Voo =MAX, V=85V 1} mA
Iy High-level input current Vee = MAX. Vi=24V 40| uA
lj  Low-level input current Ve = MAX, V=04V —1.6 | mA
log  Short<circuit output current§ Voo = MAX she? = =i mA
SN7432 —18 —55
lgeH  Supply current, high-level output Vo = MAX, See Note 2 15 22| mA
lccL  Supply current, low-level output Vg =MAX, See Note 3 23 3B mA

t For conditions shown as MIN or MAX, use the appropriste value specified und

type.

1 Al typical valuss are at Voo =5 V, Ta = 26 C.
§Not more than ane cutput should be shorted at » tima.
NOTES: 2. lgcy is measured with one input of

ssch gats at'4.5 V, the remsining inputs grounded, and Outputs open.
3. IgcL is measured with both inputs of all gates grounded, and outputs open.

switching characteristics, VGG =5V, Ta = 25°C,N =10

ar recommanded operating conditions for the-applicable device

£

PARAMETER TEST CONDITlCNs MIN TYP MAX |UNIT
- ey
- :Tnpamnon delay time | % . i
igh-to-low-level output CL = 16pF,, Ry = a
. P— : 400
i Propagation delay time, 10 15| s

low-10-high-level output

(N



6 2 Input Buffers ' _ BOARD TYPE

540

(N A

e

PIN CONNECTIONS:

22 >———— 45 Volts, 34 ma.
21 >——7 Ground
20—

15[ >— i \>cr—-ﬂ—_-4 > 17
18 >——— /

15— | 16
14— |

13> : :}O——D 11
12 > o _

6 >——f

> i
2E3>-————~::::jj:

1000
1< }—ANV— +5 Volts

7E:>——«———~—:::::Ijjx}______;_E:> 5

LOADING RULES: Each input requires 1.25 loads.

Bach output can drive 37.5 loads.

Propagation Delay is 6 ns.



CIRCUIT TYPES SN5440, SN7440
DUAL 4-INPUT POSITIVE NAND BUFFERS

device type.

Q
1Al typicel values sre at Vcc =5V, TA =25 C.

§Not mors than ons output ‘shouid be shorted at a time.

schematic {each gate) W FLAT PACKAGE JOR N DUALAN-LINE PACKAGE
{TOP VIEW] {TOP ViEWl
- Vee '« 18 GNBD Y W X ve
4 260057 10002
®Gli)®®.®® ﬂmm.
s _l | :i
o w P - |
INPUTSS 8 ‘
[ 40002 7 | !
D x x X X i I
Le et —t T 1 I iF I—' i
oYoJeXoXokololhninnninining
AT Y NG v, NC 24 2 i
* Component values shown are nominal. i o L
NC=No internal Connection
positive logic: Y = ABCD
recommended operating conditions MIN NOM MAX | uniT
Supply Voitage Vcc: SN5440 Circuits 45 5 55| Vv
SN7440 Circuits 475 &5 525! V
Normalized Farn-Out From Output, N . I B e I 30
Operating Free-Air Temperature Range, TA SN5440 Circuits . . . . . . . . . . |-86 28 125] °C
SN7440 Circyits . . . . . . . . .. |0 28 70 ] °C
alectru:sl characteristics (over recommended free-air temperature range unless otherwise noted)
TESY /
PARAME 1 1 oA
; RAMETER FIGURE TEST CONDITIONS MIN TYP§ MAX |UNIT i (
Logical 1 input voltage required
Vin{1) &t all input tefminais to ensure 1 2 v
ogical O level at cutput
Logical 0 input voltage required
Vinio}  ® any input terminal to snsure 2 0.8 v
fogical 1 level st output
Vec = MIN, Vin=08YV,
Vout(t) Logical 1 output voltage 2 eC~ in 24 33 v
lioad = —1.2mA
Voutl0) Lt.:.giml 0 output voitege 1 ::::k: T;:\A Vig=2¥ 028 04 V
ievel -
it l.ngical 0 level input current {sach 3 Vee = MAX, Vin= 04V 6] ma
input) .
i Logical 1 level input current {ssch i Ve = MAX, Vin =24V 40 | A
L Ve =MAX,  Vig=55V T ] mA
oY . SN5440 —20 —70 | mA
los Short-circuit putput current § 5 Vee * MAX T 5 e
iccio)  Logical O level supply current 6 Ve = MAX, Vi, =8V 17 21| mA
UTcci)_ Logicat 1 level supply current 6 | Voo = MAX, Vip =0 4 .8 )0n
switching characteristics, Vec =5V, TA=25"C,N =30
TEST )
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
FIGURE
tod0 Propagetion delay time to logical O level 65 Cy =15pF, RL=1330 2] 15 ns
tpdt Propagation delay time to logical 1 level 65 |CL=15pF, R =130 13 22 | ns
tFor conditions shown as MIN or MAS(. use the appropriate velue specified under ded operating conditions for the applicable




2 JKFF . o BOARD TYPE

570

PIN CONNECTIONS :

22[>—— 45 Volts, 26 ma.
21> Ground

16>
20 >——Q .géL_

19 ] P o——>11
180>
115> P
4>
13— K
12 >—-d A p

17> __Trd

g 4
0 >——q—\ SD
9 >— 5 QT > 1
8> |
AL 50> cP
=%
2C>—d A cp
1> I

LOADING RULES: J, K, J, K, CP inputs require 1 load.
SD or CD require 2 loads.
Output can drive 10 loads. ’

Maximum Clock Frequency is 35 MHz.

Minimum Clock Pulse Width is 20 ns.
Propagation Delay is 22 ns.

Note: "CP" must be low when asserting ''SD" or "CD"



R - DESCRIPTION ity oy » TRUTH TABLE

The S§5470/N7470 is a monolithic, edge-triggered J-K fip-fiop
featuring gated inputs, direct clear and presst inputs, and comple- LoGIE
mentary Q and Q outputs. Input information is transferred to the

outputs on the positive edge of the cleck pulse. Ju Kn Gne | PRESET  CLEAR N

Direct-coupled clock triggering nccurs at a specific voitage level of

the clock pulse; and after the clock input threshold voitage hat been 1 o 1 ot 9

passed, the gated inputs are iccked out. 0 1 o 0 1 t
i o

The S5470/N747C flipfiop is ideally suited for medium- and ! n : ! @

high-speed applications, and can be used for a significant saving in P K=K Koy K*

system power dissipation and package count where input gating is 172 yR2

réquired. . n is time prior te clock

n+1 is time followlng clock
AF PACKAGE t Both outputs in O state

B,

POSITIVE LOGIC

Low input to preset sets Q o logicil 1

Low input to clear sats Q to logical 0

Preadt or clsar function can accur only when ¢lock input is low.

=
a
:Io
:]-

i

L

=

=

B
®

]

:

i

-]

-O

[-_'F,,

-CH A

4
§

=

RECOMMENDED OPERATING CONDITIONS

: : MIN. | NOMm MAX | UNIT
Supply Voltage Voc:  S5470 Circuits ’ _ 45 5 §5 v
N7470 Circuits 4.75 . B 5.25 \4
Opersting Free-Air Température Range, T4: 55470 Circuits ) -65 % 125 °c
) ; . N7470 Circuits 0 » 0 ‘c
Normislized Fanout from each Qutpur, N ' : 10
Clock Puise Transition Time to Loaical 1 Level, tq (cjock) 5 | 150 L]
Width of Clock Pulse, taiclock] ’ 2 ) ns
Width of Preset Pulse, t (5, eser) ' 25 ns
Width of Clear Puise, tﬂiclm) & 25 ns
ELECTRICAL CHARACTERISTICS (over ded operating free-ai P e range uniess otherwiss noted)
PARAMETER TEST CONDITIONS™ MIN  TYP™® MAX | uNIT
Vinl(1) Input vol(a;_:e required Ve ™ MIN 2 v
1o ensure togical 1 at
any input terminal ]
Vin(o) Input voltage required Veg = MIN 08 v
to ensure logical 0 at .
any input terminal
Vout(1)  Logical 1 output voitage Vee = MIN, ligad ™ —400uA 24 35 v
Vout[o)  Logical 0 output voitage Vg = MIN, lsink = 16mA 02 04 v
tinlo) Lagical 0 ievel input Vep ™ MAX,  Vip=04V ~16 mA
currant at J1, J2, d#, ’
K1, K2, K=, or clock ;
hinlo) Logical O level input “Vec ™ MAX, Vin = 0.4V -32 mA
- current at preset or ,
clear '
Fin{1) Logical 1 leve! input Ve = MAX, Vin = 2.4V 40 uA
current at J1,J42, J«, Veg = MAX, Vin =55V 1 mA
K1, K2, K=, or clock
Tin(1) Logical 1 level input Ve = MAX, Vi = 2.4V 80 uA
current at preset or clear Ve = MAX, Vin =58V 1 mA
los Short circuit output Vgg = MAX, Vin=0 55470 -20 -75 mA
current’ N7470 -18 -75
ice Supply current Ve = MAX; Vin =5V 13 26 mA
SWITCHING CHARACTERISTICS, Voo =5V, Ta = 25°C,N=10
PARAMETER TEST CONDITIONS MIN  TYP  MAK | UNIT
faock  Mmximum clock Cy = 15pF, R = 4000 s = MHz
fraquency
tsetup Minimum Input Setup . € = 15pF, AL = 4000 10 20 . ns
time :
thold Minimum input hold Cy_ = 15pF, Ry = 40052 ’ [1] [ N
time ’ i
tod1 Propagafion delay time Cy = 16pF, R = 4000 ] ~
to logical 1 level from
: clear or preset to output
thd0 Propagation delay time Cy = 16pF, . Ry =4000 ] ne
to logical O level from
clear or praset to output
: Tpd1 Propagation delay time Cy = 16pF, Ry = 40002 10 27 &0 ns
to logical 1 level from
b clock to output
td0 Propagation delay time Cy = 16pF, Ry = 4000 10 18 &0 ~
to logical O level from -
! = o clock to output




4 DUAL LATCHES - BOARD TYPE 575

(—

PIN CONNECTIONS:

22[>——— +5 Volts, 64 ma.
21 >——— Ground

20>——F g——L>11

19 >—rt—Pp i 12

16> P

18> g—1>13
P

17> po—> 14

15> cP

10> g—1> !

]—@
IC>—rv 4 gh———1> 2

B gy e T 3

cP |
T -5 Q - 4
5> P

LOADING RULES: D inputs require 2 loads.
: CP inputs require 2 loads.
Note that pin 5 is connected to 2 CP 1nputs and
thus requires 4 loads.
Q outputs can drive 10 loads.

~ Propagation Delay is 30 ns.

Note: These elements are not flip-flope. The "Q" output
follows all changes in the "D" input while "CP"=]
and retains (latches) the input value present when
"CP" falls.



~=- - DESCRIPTION .

The S547EB/N7476B s s monolithic, quadruple, bismbie letch with

wlemantary O and Q

ts. Information present at & dets (D)

input s tramsferred 10 the O output when tha clock is high, and the

Q output will follow the dita input ss long as tha clock remein
high. When the clock goes low, tha information (That was present st
the data input at the time the
Q output until the clock it permitted to go high. : -

This fatch is ideslly wited for use s tempora y storege for bingry
int i g units #nd INput/outbut OF INDKCETOr

1415

1 oceurred] is

d ot the

PIN CONFIGURAYIONS

B PACKAGE

in L
units.
TRUTH TABLE
LOGIC
{Each Latch)
th thed NOTES:
o Q 3 1. 1, = bit tims batore clock pula.
1 1 o 2. thsy = it timae sfter clock pulis
o o 1 3. Thess voltages are with respect to.
natwork ground termingl.
RECOMMENDED OPERATING CONDITIONS
| min NOM MAX uNIT
Supply Voltage Ve (See Note 3): 55475 Cireuits 45 5 5.5 bl
N7475 Cireuits 475 5 525 v
Normalized Fan-Out from Outputs 10 ..
Oparating Free-Air Temperature Range, Ty:  S5475 Circuits =56 » 125 .\.
NT47S Circuits 0 25 T c
ELECTRICAL CHARACTERISTICS {over ded ing free-air ranga unies e noted)
PARAMETER TEST CONDITIONS® MIN  TYP'" MAX | UNIT
Vial1) Input voitage required VOC = MIN 2 v
to ensure logical 1 levet
—— ’7__“_&;? any input terminal
i Vin{o} input voltage required Voo = MIN o8 v
10 ensure togical O levet
ot say input terminat
Vout(1)  Logical 1 output voltage Ve = MIN, ljoad = —400uA 24 v
Voutio} Logical 0 output voitage Vee = MIN, lgink = 16mA 0.4 v
ELECTRICAL CHARACTERISTICS (Cont'd)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
'ln(Ol Logical O level input Vcc - MAX, VM =04V 3.2 mA
cwrrent at O
Lntol Logical O levei input Voo = MAX, -6.4 mA
current at clock
hint1)  Logical 1 leveiinput Veg=MAX, v, =24V 0|
current a1 D Vee = MAX, Vin = 5.5V 1 mA
hntyy  Logical 1 level input Voo = MAX Vin = 2.4V 160 uh
current st clock Ve = MAX Vip, = 5.5V 1 mA
Igs Short circuit output Ve = MAX, 55475 -20 =75 mA,
current? Vour =0 N7475 -18 75| mA
'ﬁ: Supply current Ve = MAX, S5475 n 46 mA
N7475 32 831 maA
SWITCHING CHARACTERISTICS, Vo = 5V, To = 25°C. N= 10
PARAMETER TEST CONDITIONS NOTE A MIN TYP MAX | UNIT
Teetup! Minimum logical 1 javel Cy = 15pF, Ry =400n 7 20 ns
input setup tims a1 D
input
taetupl Minimum logicat 0 level Cy = 16pF, Ry = 40002 14 20 .
input setup time at D .
© input ‘
thold1 Maximurn logical 1 level C = 16pF, R = 4000 o 15t ~
" input hold tima required
D input
hold0 Maximum logical O tevel C = 15pF, Ry = 40002 [\] [4] ns
input hold time required
st D input 3
tpd1{D-Q} Propagation delsy time Cy = 16¢pF, R =400 - 16 2 n
to logicat 1 level from D £
input to Q output
%d0iD-Q) Propagation delay time . | CL=150F, Ry = 4000 il 2% ns
0 logical Q leve! from D
Input 10 O cutput
tpd$(0-8) Propagation dalay tima 1 cp = 18pF, Ry = 4000 24 %0 ne
0 logical 1 level from D -
input to Q output
D) Propagation delay time €y = 150F, Ag = 000 ? ® .
.10 logical O level from D
input to O output
tpditCQ) Proosgation deley time Cy_ = 15pF, Ry = 4000 16 o ne
to logical 1 lavel from
clock input to Q output
pd0{C-Q) Propagation delsy time Cy = 15pF, Ay, = 40002 ? 16 ne
to logical 0 level from ’ ;
clock input 10 Q output
tpdt(C-T) Propagation deley time Cp = 18pkK, A = 4000 18 E ns
to logical 1 level from o
clock input ta O outout ,
a0ic8)  Propegation delay time CL = 1908, A =000 ? " ~
to logicel O level from
clock input to 3 cutput

C

(o



L

18 1K pullup resistors

BOARD TYPE

ONT

600

PIN CONNECTIONS:

U o>—— N

+5v, 100 ma
22 > DHY——~A—

21 I::>g1'01.n-xc1

20 >
19 [ >—0

| 1K ‘

17 C>—— N

16 [::>——“'ﬁuAVr—1

15 > —— N

13 o\
12 [ >——/N1
11 [ >—N
10 [o>——/\
o [Co—— /N
8 [o>— N
? [P
M e VAV
5 [ >———/\v1
b L >—— N\

Fach yvesigtor iK

LLOADING RULES: Each IK pullup requires (5) loads.

NOTE: Please do not connect to pin 20.



ﬁ

Short/Pull-Up Board

PIN CONNECTIONS:

22

21

20

18

17
16

15

14

13

12

1

10

+5 V

-

>

o

| |
[>——— GROUND

1K

T
ol

1K

1K

1K

1K

1K

1K

1K

OOQOMWHTTTTTTTH

s2z==222

600A



6 2-input DTL Power NAND Cates - Open Collector BOARD TYPE 643

PIN CONNECTIONS:

22 > 45 volts, 24 ma.
21 [>— Ground
20 [ >—o0

19 o] 17
VY

13> 16
T —

13 L > 11
12 [ >——1

P 1:>o————Cl1o
e ,

LOADING RIULES: ILnputs are (1) load. Outputs drive up to (25) loads, but
at least (5) loads of external pullup is required. Wired
logic is permitted up to about 100 outputs in parallel
with no reduction in driving capability of (25).

USES: Very large buses. Output will sink about 100 ma. to ground,
making the device useful for driving lamps, relays, etc.
The load may be returned to voltages as high as +12. Inductive
loads require a diode connected across the load with the
cathode at the positive supply end.



4 4-input DTL. Power NAND Gates - Open Collector BOARD TYPE ‘;““

PIN CONNECTIONS:

22 [>— +5 Volts, 16 ma.
21 [ >— Ground

20 [ >———
19 [ >
18 [ >—
17 [>>—q

16

%

1 [y
i3 [ >——
12 >——]

15
Lt [y

i%

w—ob— ~
9 >———
3 [ >—
T [——

T

I
T

LOADING RULES; Inputs are (1) leoad. Outputs drive up to (25) loads, but
at least (5) loads of external pullup is required. Wired
logic is permitted up to about 100 outputs in parallel
with no reduction in driving capability of (25).

UISES: Qutput will sink about 100 ma. to ground, making the device
useful for driving lamps, relays, etc. The locad may be
returned to voltages as high as +12., Inductive loads
require a diode connected across the load with the cathode
at the positivc supply end,



'BOARD TYPE 645

4 2-input and 4 l-input DTL NAND gates

PIN CONNECTIONS:

22 [>——+5 vVolts, 12.8 ma.

21 [>— Ground
20 [(>———

18
18 [Ceess
17 [}—-———4:)—-——@ 16
14 D———}———Q 15
12 [T

13
1 >— )Z =
10 [ >——]

8
9 [>———r ) =
D
o D—:
2 [l

3
L [>———] ): —

LOADING RIMES: inputs ate (1) load, outputs are (8) loads. For each output

in a wired logic connection subtract 5/6 load [Example: 7
outputs wired topether can drive 8 - 6(5/6) = 3 loads].

pc type E1



5 2-input DTL NAND Gates and 1 DTL AB + CD Network soaro e 646

PIN CONNECTIONS: A
22 D_ +5 volts, 12.8 ma,
21 [C>— Ground
200 >——
19 o>—
ooy
15
16 >— ) G_
13 o>— ) .
14
12>
o[ o>——m— . Lmie
3)—(] 11 NS
o [ >———
S >—o )
6
1o

[ o
§ L]
ZD..__.....L
1 >—

4

LOADING RULES: 1Inputs are (1) load each., Outputs will drive up to (8)
loads. Wired logic is permitted; for each output in a
wired logic connection after the first subtract (5/6)
load from (8) loads.

USES: Combinational Networks.



4 DTL type D flip-flops — Master-Slave BOARD TYPE 649

PIN CONNECTIONS:

22 [>—— +5 Volts, 45 ma.
21 [>——— Ground

20 > ‘L
18 > D3P <] 17
cP__& <] 1
16 (> A
14 > o qQ <] 13
> dee  A—<] 15
12 >~ j
10 [>— J\
8 > PSP -<] 7

& L 2> o g——< 3
A > —qep, R ] 5
) > K

LOADING RULES: For each flip-flop, the D, CP, direct set and direct clear
inputs are (2) loads each. Outputs can drive up to (10)
loads and wired logic is not permitted.

USES: Buffer Registers, Shift registers, parallel-to-serial and
- serial-to-parallel converters, state variable storage.

pc type Fl



9 DTL Type D Flip-Flops — Magter—Slave

BOARD TYPE 650

+5
D, e =D Q,
o L 5 Q 1
CLOCK — —0O0 CK |
TV ) —— ' e
et Yo 1.9
Py — il (i)D
CLEAR
PIN # FUNCTION PIN # FUNCTION
22 +5 12 Dy
21 GROUND 11 Q5
20 D1 10 D6
19 Q 9 Qg
18 D2 8 D7
17 Q, 7 Q7
16 D, 6 Dg
15 Q3 5 Q8
14 D, Dy
13 Q, 3 Qg
2 CLEAR (all FFs)
i CLOCK (all FFs)

LOADING RULES:

USES:

All inputs except "CLEAR" and "ELOCK" require 2 loads.

"CLEAR" and "CLOCK" each require

18 loads.

Outputs drive 10 loads; wired logic is not permitted.

/

Registers, Shift registers, Coudfers

/

/) 7



.\,Dfl.k(l]iode-Transisior Logic) GIGITAL INTEGRATED CIRCUITS

MAXIMUM CIRCUIT RATINGS

The Stewart-Warner DTL930 Series, available in 4 packages and two

\_/nperatu're ranges, is a highly'efﬁcient family of monolithic circuits

designed to operate from a single power supply.

Design flexibility is enhanced by the broad selection of elements,

choice of high speed or low power circuits, noise immunity/fan-out

trade-off and the capability for performing collector logic.

Power Supply Voltage — Continuous

input Forward Current

input Reverse Current . .

Output Current — Gates, Flip- Ffop and One Shats
Buffer and Power Gate . .

Operating Temperature — Military (1)

Storage Temperature

. 80Vde

. 12.0Vde

10.0 mAdc

1.0 mAde

. 30 mAdc

100 mAdc

—585°C to +125°C

. 0°Cto+ 75°C
—65°C to +150°C

Pulsed < 1 second

industrial (2» . . .

- FUNCTION | Tvpewo. | [ROr DELAY [ FUR CONSUME. | maven ranour | NOISEMARGIN |\ ocic ano pin DiaGRAM | cIRCUIT ScHEMATIC
SW330-1 30 8 8 10
DUAL 2 wl
4-INPUT SW930-2 - 30 8 8 038 . o
HAND | SW961-1 20 12 7 1.0 ¢ e
GATE ¢ "
5W961-2 20 12 7 08 0 o L
4-INPUT ‘ ' g S .
BUFFER | swesp-2| 35 30 25 08 e E
SW936-1 30 8 8 10 P CTTT e
HEX | SW936-2 30 8 8 08 iR
~ INVERTER | SW937-1 20 12 7 10 =
= SW937-2 20 12 7 08
DUAL ’ el B = -
e SW944-1 25 22 27 1.9 e . j .
NAKD :;?E £t x ¥ EE
POWER o) | coe] "
o | Sws4d-2 25 22 27 08 = | o o
2.INPUT SW945-2 30 8 08
NAND SW849-1 20 12 7 1.0
GATE
SW949.2 20 12 7 038
TRIPLE SW962-1 - 30 8 8 1.0
3.INPUT SW862-2 30 8 8 0.8
NAND SW863-1 20 12 7 1.0
GATE
SWa63-2 20 12 7 0.8
DUAL SW728-1 - 22 100 mA 1.0
4-INPUT
LAMP
DRIVER SW729-2 = 22 100 mA 0.8
, . 1%
— sopyy  LSWTT0 40 16 8 0
COM- SW1710 -2 40 16 8 0.8
PLEMENTARY | SWT71 -1 30 28 7 1.0
GATE
SWin -2 30 28 7 0.8
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Comparator, Cascadable . ~ MSI 85

8-Bit &£, = , ¥
82 D—Jﬁ‘——ﬁﬂ V@ 203 MA
21 > T Ground
B7 13 O
A7 20 o>
{> 11 A<B
B6 19 O
A6 18 >
SN7485 > 12 A =B
BS 16 >
AS .17 [
A B
B4 14 > not brought out ?
Ad 15 > 4 = %
B3 1 >
A3 8 >
B2 7 5 A<B
A2 6
_ SN7485
B1 4> & = B
Al 5 >
BO 2 > A > B
AD O - TR
< = >
Inputs: "A=B" 6 TTL loads
AL B 10 All others 3 TTL loads
Outputs: 10 TTL loads
Compare delay: 55nS max., 46nS typ.
A=B 9 >



1485

DESCRIPTION

The 6485 and N74B5 perinrm magnitude comparidon Gf sraight
binary and strmght DCD {8428) codes, Thrae tully decodad
docisions sboutl twh 4 it words (&, 8] 218 Tage ana are axiernally
svailable 8t three Quiputs. These dewices are tolly expandabls to any
number of bis without oxternal gates. Wnen casc-dig, the tctai
tinwe lor comparison 15 the funchon of the word length; however,
only & wogstetevol delay {12ns) 15 adced for ssch four-bit
sxpansion.

Thase circuits are completely compatible with most TTL and DTL
tamilies, Typical average power disupation & 275 milliwatts. Tha
S54B5 is characterized for operanon over the full milaary
temptraturs range of —55°C to 125'C; The N7485 s characterized
for oparatwon from 0°C to 70°C.

PIN CONFIGURATION |

Potitive logic: Ses truth table

FUNCTIONAL BLOCK DIAGRAM

TRUTH TABLE

COMPARING CASCADING QUTPUTS
INPUTS INPUTS
A3, B3 A2 B2 Al 81 AD, BO A>B A<B A=8 A>B A<B A=B
A3> B3 X X X X X x H L L
A3 < B3 x x X x X x L H L
A3=B3 A2 > B2 X X x x x H L P
A3~=B3 A2 < B2 X x X x x L H L
A3=83 AZ = 82 Al > Bl x X x x H L [
A3=83 | A2=82 | A1<BI x X *® X L H L
Al=83 A2=82 Al =B1 AD > BO X X X H L L
A3=83 A2=B2 A =81 AD < BO X X X L H L
A3=Bl A2=B2 Al =81 Q-EG 4 L L H L 9
A3=B3 A2 =82 Al =81 A0 = BC L H L L H L
A3=B3 A2 = B2 Al =81 AC = BO L L H L L M
RECOMMENDED OPERATING CONDITIONS
e N7485
53485 7. UNIT
MIN NOM MAX MiN NOM MAX
Supply voltage, Voo 4.5 5 55 475 5 5.25 v
Normalized fan-put from each output, N 10 10
Operating free-aw temperature, Ta, -85 175 Q 70 c
ELECTRICAL CHARACTERISTICS lover recommended operating free-sir tamperature range unless otherwise noted}
PARAMETER TEST CONDITIONS® MIN 'l'l'fP" MAX | UNIT
Vi Highdewel input vohage 2 v
Vi Low-level input voltage 08 v
Vi 1nput clamp voltage Voo = MIN, Ip= —12mA —1.5 v
Vg = MIN, Vjp=2V,
s 24 v
VoM  High-devet output voltage Vi =08V, loH.- _a00 wA
Ve = MIN, Vi =2V,
0.4 v
Vor Low-level gutput voltage ViL-08V, loL ~ 16 mA
h Input current at MaxsHmMum Voo = MAX, V=5V 1 mA
) . A< B A>Binputs | AR V2 b 40 m
hH High-Jevel input turrent A athel inputs cC . ) 120
A< B A >Binputs ~1.6
X i . Vee = MAX, V=04V mA
T8 Low-level input current T ot [l T
) . [ suass -20 551
- . - ~ m,
Igs Short-circuit output currant} cC (o} E Nia8s =T Tus
ice Supply currént Voo = MAX,  See Note 1 5h B8 mA
SWITCHING CHARACTERISTICS, Voo = 5V, Ta=25°C,N=10
FROM T0 NUMBER OF
TEST CONDITIONS | MIN  TYP  MAX | UNIT
FPARAMETER INPUT ouTPUT | GATELEVELS >
1 ) 7
. A>B A<B 2 12
PLH Any A or B data input 3 17 76 ns
A=B 4 23 25
1 11
A B data i ARBAE . C_=15¢pF 13 "
WPHL ny A or B dats input 3 P L . 20 20
Ry =400 02
= A=R 4 20 30
See Figure 1
PLH A<BorA=8B A8 1 7 1 ns
PHL A<BorA=B A> 8 1 11 17 ns
WPLH A=8 A=B 2 13 20 4
tPHL A=B ArB 2 11 17 ns
PLH A>BorA=S A< B 1 7 n ns
PHL A-BurA=B A<B 1 i ¥ ns
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2-Input Exclusive

OR, 2

3-Input Exclusive OR

MSI 86

22

21

19
18

16
15

11
10

53

Outputs:

> fw >+5 V @ LOOMA
> —Iﬂ Ground
> VT

b > 20
o n__
> W O 17
o 'Jiwﬂf/
lZ>~-—-—-ﬂ “‘=> e > 12
(> i
> N > 9
> s
= l} - 8
> e - AR
- \
= ) )
= lL_ﬂ.

Inputs: 1 TTL load each

10 TTL loads each



-logic w

* Input-Clamping Diodes Simplify System Design
e Fully Compatible with TTL, DTL, and Other MSI Circuits
» Typical Propagation Delay Times: 12 ns

JORN

FLAT PACKAGE (TOP VIEW) DUAL-IN-LLINE PACKAGE {TOP VIEW)

TRUTH TABLE

ofojofoofolo

[l [a}[n]
|

INPUTS QUTPUT
PN BT l | |
O LoD 1D ||
0 1 1 '
i 0 1
1 1 0 ALD

@

GND

oJoYoXoYoXo

positive logic: y=A @ 8

description

Each of these monolithic, quadruple 2-input exclusive-OR gates utilize TTL circuitry to perform the function:

Y = AB + AB. When the input states are complementary, the output goes to a logical 1,

These circuits are fully compatible for use with other TTL or DTL circuits. Input clamping diodes are provided to
minimize transmission line effects and thereby simplify system design. Input buffers are used to lower the fan-in
requirement to only one normalized series 54/74 load. A full fan-out to 10 normalized series 54/74 loads is available
from each of the outputs in the logical O state. A fan-out of 20 is provided in the logical 1 state to facilitate connection
of unused inputs to used inputs. Propagation delay is 12 nanoseconds and power dissipation is 37.5 milliwatts typically
for each exclusive-OR function.

The SN5486 is characterized for operation over the full military temperature range of —55°C to 125°C and the SN7486
is characterized for operation from 0°C to 70°C.

recommended operating conditions

MIN NOM MAX UNIT
Supply Voltage VCC 1: SN5486 Circuits 45 5 55 Y
SN7486 Circuits 4,75 5 5.25 v__]
Normalized Fan-out from each output,N: Logical 0 10
Logical 1 20
switching characteristics, Vo =5V, T = 25°C, N =10
PARAMETER TEST TEST CONDITIONS MIN
EIGURE TYP MAX JUNIET
Propagation delay time to
tpd0 logical O level {other input 7 c, = 15 pF, Ry =400 51 1 17 ns
low} i
Propagation delay time to
thd1 logical 1 level (other input 7 €, =15pF, R =400 Q 15 23 ns
low) B
Propagation delay time to
tad0 logical O levei (other input 7 C_=15pF, Ry =400 Q 13 22 ns
high)
Propagetion delay time to
tod1 logicat 1 ievel (other input 7 CL = 16 pF, Ry =400 02 -] 30 ns
high)




8-Bit Right/Left,Parallel/Serial Shift Register MSTI 95

285 i _f,.+5 Vv @ 126 MA
21 > 1 Ground
15 > T {—> 17 Serial Output
QH
14 ™ 18
Parallel > G SN7495 QG 7 Parallel
Inputs 13 > > 19 Outputs
; : F QF
12 o > 20
E QE
’ j)
9 > |
E:% %
8 > — 5 Shift
- SN7495 QC Direction
7 X > 3
Qg
6 (> 4
Function Table
1) Mode [Clk#1 |Clk#2 | Function
#2
¥ _cLock # 11 > - < e
Y crock #4110 > nEA Shift
Parallel
MODE controL 16 > . X 11| 1oad

SERTAL TNpyT ° =

Inputs: "CLOCK #1", "#2" 2 TTL loads
"MODE CONTROL" 4 TTL loads
All others 1 TTL load each

Outputs: QD 9 TTL loads; all others 10 TTL loads

Shift direction can be reversed by using Parallel Load mode
and connecting each output to the preceding input.
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description FLAT PACKAGE {TOP VIEW)

This monolithic shift register, utilizing transistor-
transistor-logic (TTL) circuits in the familiar Series
54/74 configuration, is composed of four R-5 master-

OUTPUTS ———— 1 OCK 1 CLOCK 2
Q Q

Q¢ D RSHIFT LSHIFT

slave flip-flops, four AND-OR-INVERT gates, one

AND-OR gate, and six inverters-drivers. Internal
interconnections of these functions provide a versatiie

register which will perform right-shift or left-shift
operations dependent upon the logical input level to
the mode control. A number of these registers may be

connected in series to form an n-bit right-shift or

left-shift register. This register can also be used as a

parallel-in, parallel-out storage register with gate
{mode) control.

=

h ; F .
When a logical O level is applied to the mode control i < G

SERIAL INPUT INPUT INPUT INPUT MODE GND

c ©» CONTROL

input, the number-1 AND gates are enabled and the
number-2 AND gates are inhibited, In this mode the
output of each flip-flop is coupled to the R-S

DUAL-IN-LINE PACKAGE {TOP VIEW}

JORN

imputs of the succeeding flip-flop and right-shift Vee fQa
operation is performed by clocking at the clock 1
input. In this mode, serial data is entered ai the

_._.—- UUTPUTS —1 CLOCK1 CLOCK 2

LRERERERY li !09 8

Qg R-5HIFT L-SHIFT

serial input. Clock 2 and parallel inputs A through D
are inhibited by the number-2 AND gates.

When a logical 1 level is applied to the mode control
input, the number-1 AND gates are inhibited (de-
coupling the outputs from the succeeding R-S inputs

to prevent right-shift) and the number-2 AND gates
are enabled to allow entry of data through parallel

inputs A through D and clock 2, This mode permits
parallel loading of the register, or with external

interconnection, shift-left operation, In this mode, ‘;E:;LP:;L i T !NPUT‘;—-’ CONTROL

[s] MODE  GND

shift-left can be accomplished by connecting the
output of each flip-flop to the parallel input of the
previous flip-flop (Qp to input C, and etc.), and
serial data is entered at input D. Mode control =

Mode control = O for right shift

positive logic

1 for laft shift or parallel load

Clocking for the shift register is accomplished through the AND-OR gate E which permits separate clock sources to be
used for the shift-right and -shift-left modes. If both modes can be clocked from the same source, the clock input may
be applied commonly to clock 1 and clock 2. Information must be present at the R-S inputs of the master-slave flip-
flops prior to clocking, Transfer of information to the output pins occurs when the clock input goes from a logical 1

to a logical 0.

recommended operating conditions

Supply Voltage Ve (See Note 1): SN5495A Circuits
SN7495A Circuits
Normalized Fan-Out From Each Output:  High logic levet
) Low logic level
Width of Clock Pulse tp(clock) {See Figure 9): SN5495A Circuits -
SN7495A Circuits .
Setup Time Required at Serial, A, B, C, or D Inputs tsetyp (See Figure 9)
Hold Time Required at Serial, A, B, C, or D Inputs thoid {See Figure 9]
Logical O Level Setup Time Required at Mode Control {t1 in Figure 10}
(With Respect to Clock 1 input) . % ”
Logica! 1 Level Setup Time Required at Mode Control (12 in F.gure 10]
{With Respect to Clock 2 input) . .
Logical O Level Setup Time Required a3t Mode (,omro! {t3 in thm e 10}
‘ {With Respect to Clock 2 input] . .
Logical 1 Level Setup Time Required at Mode Contml (t4 in Flgufe 10}
{With Respect to Clock 1 input) . v % =

switching characteristics, Vo =56V, Tp = 25°C,N =10

MIN NOM MAX | UNIT
4.5 5 5.5 3
475 5 5.25 N
20
10
20 10 ns
15 10 ns
10 ns
G ns
15 ns
15 ns b
5 ns
5 ns

PARAMETER FII;TJSF:—E TEST CONDITIONS™ MIN  TYP MAX | UNIT
Liriain Maximum shift frequency 9 Cp=15pF, Ay =400 25 36 MHz
Propagation deiay time to logical
tpd1 1 level from clock 1 or clock 2 9 CL = 15 pF, Ry =400 9 18 27 ns
10 outputs
Propagation delay time to logical -
thd0 0 leve! from clock 1 or clock 2 9 CL = 15pF, AL =400 21 32 ns
to outputs

i ]



Dual Retriggerable Monostable Multivibrator with Clear

21 ! | Ground

22 > h— T—>+5 V @ 56 A
[

D 12 a.—._L—
—k3—> 13,14 <»—'f

16 ' 1 a 11

=
18 (—_ — r § ‘

19 : <p 20

Clear I — =9

15 <3—

&

—
Inputs: 18,19,6,9: 2 TTL loads each
: all others: 1 TTL load each

Outputs: 10 TTL loads
Sk< R, < 30K

b

io

6 — 1
—{ >

10

oﬁ?
)

description

These monolithic TTL retriggerable monostable multivibrators feature d-c triggering from ‘gated low-level-active (A) and
high-level-active (B) inputs, and also provide overriding direct clear inputs. Complementary outputs are provided. A full
fan-out to 10 normalized Series 54/74 loads is available from each of the outputs at the low logic level, and in the
high-level state, a fan-out of 20 is available. The retrigger capability simplifies the generation of output pulses of
extremely long duration. By triggering the input before the output pulse is terminated, the output pulse may be
extended. The overriding clear capability permits any output pulse to be terminated at a predetermined time
independently of the timing components R and C. '

These monostables are designed to provide the system designer with complete flexibility in controlling the pulse width,
either to lengthen the pulse by retriggering, or ta shorten by clearing. SN54122/SN74122 has an internal timing
resistor which allows the circuit to be operated with only an external capacitor, if so desired. Applications requiring
more precise pulse widths and not requiring the clear feature can best be satisfied with SN54121/SN74121.

The output pulse is primarily a function of the external capacitor and resistor. For Cegxt > 1000 pF, the output pulse
width (ty) is defined as: '

0.7
tw = 0.32 RTCext (l +ﬁ?)

where
R is in k{2 (either internal or external timing resistor)

Cext is in pF
ty is inns

MST 122
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+ Retriggerable for Very Long Qutput " e D-C Triggered from High- or Low-Level
" Puises, Up to 100% Duty Cycle Gated Logic Inputs
e Overriding Clear Terminates Output Puise » Compatible for Use with TTL or DTL
¢ Diode-Clamped Inputs e Typical Average Propagatidn Delay to
logic ' OutputQ...21ns
SN54122, SN74122 ) $N54122, SN74122
TRUTH TABLE JOR N DUAL-IN-LINE OR
W FLAT PACKAGE (TOP VIEW)T
(Ses Note Al {SEE NOTES B THRU D)
INPUTS OUTPUTS ‘ v PCemt e e, NE Ry O
A1 A2 B1 B2| @ @
H H X X| L H
X X L X L H
X X X LjL H
L X H H{L H
L x t H|IL W
L X H t|1 WU
X L H H|lL H
X L t.H]|JL U
X L H t _ﬂ_ U Al A2 B1 B2 CLEAR T  GND
H I H H|JL U DATA INPUTS
3 i H H|JL U positive logic: )
i H H HI|JL U Low input to clear resets Q to low
T * level and inhibits data inputs
recommended operating conditions s ‘
SN54122, SN54123 SN74122,SN74123 UNiF
MIN  NOM  MAX MIN  NOM  MAX
Supply voltage, Voo : 4.5 5 5.5 4,75 5 5.25 v
High togic level
Normalized fan-out from each output, N A Do 2 20 20
Low logic level 10 10
Input data setup time, teeryp (see Note 3 and Figure 116} 40t 40t . ns
Tnput data hold time, tholg {see Note 4 and Figure 1 16} 40t 40t ns
- Width of clear pulse, twi(ciear) 401t 401 ns
External timing resistance 5 25 5 50 k2
E xternal capacitance No restriction No restriction
Wiring capacitance at Flgyt/Cexy terminal 50 50 pF
Operating free-air temperature, Ta ’ —55 25 125 Q 25 70 C

Figure A below illustrates triggering the one-shot with the high-level-active (B} inputs.

RETRIGGER PULSE

{See Note)
8 INPUT
- - 1
— e}
fe——— tw * tPLH
| .
1
OUTPUT Q |
¥ QUTPUT WITHOUT RETRIGGER.

OUTPUT PULSE CONTROL USING RETRIGGER PULSE

NOTE: Retrigger pulse must not start before 0.22 Caxt {in plcofarads) nanoseconds after previous trigger pulse.

B INPUT

CLEAR

DUTPUT WITHOUT CLEAR

-—==-=7"

OUTPUT Q |
|

OUTPUT PULSE CONTROL USING CLEAR INPUT

FIGURE A—TYPICAL INPUT/OUTPUT PULSES
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'“JS-Line—To-l—Line Data Selector, 3 Gnd/Pullup

MST

151

22 me ! e > 748 MA
21 [O— Ground
20 >
19 3
18>
17
16.
15
! {
}
-v—L_[-" ,"
14 e P "
s 5 y
11 0g o— ‘ = v
10 Py ==y |
. . 5= MY
9 D2 o ] ? I = _[ﬁ 4
| y 1»-1—: —L
8 D3z o— — :1;--,7 »'_‘ i _ OUTPUT Y 12
7 INPUTS D4 o . ‘ | »._m-r_)LD\“— %éj SHIBITR 13
6 ‘ Dg o— :ﬁ‘ ] ‘, T
5 Dg © ’ 3 : : .
| I =
4 § E.\y o _Ir——\
4 A
s (el
DATA g
7 SELECT < 8 o—m_
(BINARY) . ¢
: o Pl

Inputs: 1 TTL load each
Outputs: 10 TTL loads each

Note: Output_gliféhes may occur if address bits are changed
while enable is asserted.
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describtion ; SNH4151, 5N74151
Each of these monolithic, data selectors/multiplexers contain inverter/drivers to supply fully complementary, on-chip, JOR N DUAL-IN-LINE OR
binary deceding data selection to the. AND-OR-INVERT gate. The SN54151/74151 features complementary outputs W FLAT PACKAGE (TOP VIEW)T
whereas the SNG4150/SN74150 and SN54152/SN74152 have inverted outputs only. The SN54150/SN74150 and pavameT PRI
SN54151/SN74151 circuits are provided with a strobe-input which, when taken to a logical 0, enables the function of Vee's 5 & 778 8 &

these multiplexers.

These data selectors/multiplexers are fully compatible for use with other TTL or DTL circuits. Each input represents
only one normalized Series 54/74 load, and full fan-out to 10 normalized Series 54/74 loads is available from each of
the outputs in the fogical O state. A fan-out to 20 normalized Series 54/74 loads is provided in the logical 1 state to
facilitate connection of unused inputs to used inputs. Typical power dissipations are:

SN54150/SN74150 — 200 milliwatts
SN54151/SN74151 — 145 milliwatts

s
T v

]

',
v W I anp

SN54152/SN74152 — 130 milliwatts 3 2 1
These data selectors feature Series 54H/74H circuitry for the OR function. This is done to minimize the capacitive °""“'“"pm“"i”;;l';‘" STHOBE
effects of paralieling the phase-splitter transistors and thus reduce the propagation delay time. The SN54150, SN54151, v = 5(ABEDg + ABEDy + ABEDy + ABED;
and SNGA152 are characterized for operation over the full military temperature range of —55°C to 125°C; and the + ABCD4 + ABCDs + ABCDg + ABCD7)  w =¥

SN74150, SN74151 and SN74152 are characterized for operation from 0°C 1o 70°C,

TRUTH TABLE (SN54151/5N74151 AND SN54152/SN74152 ONLY)

[ INPUTS OUTPUTS
¢ | B A STROBE{1) Dp D1 D2 D3 Da Dg Dg Dy Yin| w
X X X 1 X x x X x X X X 0 1
0 0 0 0 0 X X X X X X X 0 1
0 0 0 0 1 X X X x X X X 1 0
0 0 1 0 X 0 X X X X X X 0 1
0 0 1 0 X 1 X X X X X X 1 0
[ 1 0 0 X X 0 X X X X X 0 1
0 1 0 0 X X 1 X X X X X 1 0
0 1 1 0 X X X .0 X X X X 0 1
0 1 1 0 X X X 1 X X X X 1 0
1 0 0 0 X X X X 0 X X X 0 1
1 0 0 0 X X X X 1 x X X 1 0
1 0 1 0 X X X X X 0 X x 0 1
1 0 1 0 X X X X X 1 X X 1 0
1 1 0 [} X X X X X X [} X 0 1
1 1 0 0 X X X X X X 1 X 1 0
1 1 1 0 X - X X X X X X 0 0 1
1 1 1 0 X X X X X X X 1 1 0

NOTES: 1. SNS54151/SN74151 only.
2. When used to indicate an input, X = irrelevant.

waolute maximum ratings (over operating temperature range unless otherwise noted)

Supply Valtage Ve (SeeNote 1) . . . . . . . . . L L L L . i e e e e e i e e e e e .1V
Input Voltage,Vin (See Note 1) i . .. .. BBV
Operating Free-Air Temperature Range: SN54150, SN54151, SN54152 Circuits . . . . . . . —BE5'Cto 125°C

SN74150, SN74151, SN74162 Cirewits . . . . . . . . . 0°C1e70°C
Storage Temperature Range . . . . . . . . . . . . . 4t i e e e e e . ... —65°Ctol1B0°C

*wommended operating conditions

MItE NOM MAX [ UNIT
Supply Voltage Vi (See Note 1): SNb4150, SN54151, SN54152 Circuits . . . . . 45 5 5.5 v
SN74150, SN74151, SN74152 Circuits . . . . . |478 5 528 vV
Normalized Fan-Out from Each Qutput (N):  Logical® . . . . . . . . . . .. 10
ckegical v . . .. oL L0 L L L 20
PARAMETER FROM | O TEST CONDITIONS MIN TYP | MAX UNIT
{INPUT) (OUTPUT)
20 30 ns
tog A,B,orC(4 levels) Y
t:d? A,B,orC(4 levels} Y 35 52 ns
tpdo A,B,C,orDi{3 levels) w 22 33 ns
tod1 A,B,C,orD{3 levels} w 23 :2 :-:
thG STROBE Y 13 i "
tpd1 STROBE Y CL = 15pF, RL = 4000 ? o n
1900 STROBE w 1525 ot "
Tod1 STROBE w s 2 o
Dg thru D Y
0 0 ? 19 29 ns
todt DO thru Dy Y ;
. Epn thru £ w 85 14 ns
s Y i3 20 nt 1
Tedt Egthru Eqg w




Dual 4-Line-To-1-Line Data Selector, 3 Gnd/Pullup

MSTI 153

13
12
) §

10

M5B

LSB 0

5
17

22

> O MA

21

JﬂF _‘L +5 V

19

18

>
—
0 D
=
>
=

Ground

17

16 D—AN

1K
15 D—A\——

STROBE 1G
(ENABLE) .

r
1C00

By

1c1 o

DATA 1 <

1c20

L -

ADDRESS 4

j%

OUTPUT
2Rt

Inputs: 1 TTL load each

Outputs:

2C1 O

L -

DATA 24

2C2 O

2C30—
“

STROBE 2G
(ENABLE) ©

10 TTL loads each

QUTPUT

v 1



permits Multiplexing from N lines to 1 line JOR N DUAL-IN-LINE
OR W FLAT PACKAGE (TOP VIEW)T

performs Parallel-to-Serial Convarsion
. i . STROBE A DATA INPUTS ouTPUT
Strobe {Enable) Line Provided for Cascading Vgc, 3G SELECT, A N 2
(N fines to n lines) URIRCRERI R RIRIBIRINIRIRER
- : - T 1
Typical Average Propagation Delay Times: T R A
2G _
Data InputtoQutput . . . . . 14ns BEARA
Strobe Input to Qutput . . . . 17ns : —
Select Inputto Qutput . . . . . 22ns Z
o G BBAA
High-Fan-Out, Low-Impedance, Totem-Pole : Lok} 1? Lo | 1 I
Outputs ; i ! | J l
. . 1 2 3 4 5 6 1 B
Fully Compatible with most TTL and DTL
o STROBE B gl QUTPUT GND
Circuits 16 SELECT DATA INPUTS ¥
description positive logic: See truth table
Each of these monolithic, data selectors/multiplexers 1pin assigments for these circuits are the same for ail
contains inverters and drivers to supply fully comple- packages. &
mentary, on-chip, binary decoding data selection to TRUTH TABLE
the AND-QR-invert gates. Separate strobe inputs are Ai?lDPS'igs DATA INPUTS STROBE |OUTPUT
rovided for each of the two four-li ions.
provi eac ur-line sections o pera oF oo e e Y
. X X 3 X X X H L
These data selectors/multiplexers are fully compatible L L L x X X L L
for use with most TTL and DTL circuits. Each L L H X X X L H
diode-clamped input represents only one nermalized L H X L. X X L L
Series 54/74 load, and full fan-out to 10 normalized h ': i Q f i :: ':
Series 54/74 loads is available from each of the H L X X H X L H
outputs in the low-level state. A fan-out to 20 H H X X X L L L
normalized Series 54/74 loads is provided in the H H X X X H L H
high-level state to facilitate connection of unused Address inputs A and B are commaon to both sections.
inputs to used inputs. Typical power dissipation is H = high tevel, L = low level, X = irrelevant

180 milliwatts.

Resistor values in the OR function have been reduced to values used with Series 54H. This minimizes the capacitive
effects of paralleling the phase-splitter transistors and reduces the propagation delay times. The SN54153 is
characterized for operation over the full military temperature range of _B5°C to 125°C; the SN74153 is characterized
for operation from 0°C to 70°C.

absolute maximum ratings ovar operating free-air temperature range (unless otherwise noted)

Supply voltage V¢C AY

Input voltage T . (T vow w o s BEN
Operating free-air temperature range: SN54153 Circuits i h % oW R ¥ W OB 8 % —B5°C t0 125°C

SN7A163Circuits . . - - . . i e e e e ... .. 0°C170°C
Storage teMpErature FANGE . . . « . « « « © . o e . e e e e e e e e e ~65“C t0-150°C

~ switching characteristics, Vecc=5V, TA=25°C, N = 10

FROM TO TEST
PARAMETERS
(INPUT) (OUTPUT) FIGURE TEST CONDITIONS MIN TYP MAX UNIT
TpLH Data Y 12 18 ns
[ Data Y . 15 23 ns
tpLH Address Y ) 29 2 s
Py Address ¥ & G~ 30pF. R =4p0o P 52 e
pLH Strobe Y 19 e
PHL Strobe Y 15 23 E
recommended operating conditions
SN54153 SN74153 um——
MIN NDMA_MAX MIN NOM MAX T
Supply voltage Vo 45 5 5 | 4.75 5 5.25 v
High logic level ‘ : =
Normalized fan-out from each output, N 9000, 20 20
Low logic level 10 10
Operating free-air temperature range, Ta —65 25 125 0 25 70 °c




PRELIMINARY TECHNICAL SPECIFICATIONS
13 JULY 1976

Four To Sixteen Decoder/Demultiplexer Board Type MSI 154

»

PIN CONNECTIONS:

i S QoG tI. qiw %5 Volts, 56 ?a.
21 (> *Im é Ground
A
> 16
—{ 15
—> 14
——E3> 18~
15 i
14
20 [t A %S 11
11
r——”E:> 10
10
18 [t B 9 be—
: R
g3~‘ g =1 e 8
18 [>— C 5 p—— | 7
| oam—— .
| 3P EWD 6
W e 1P —{> g
0o
SNSRI o,
3
2
1

LOADING RULES:  Inputs require 1 load.
‘ Outputs can drive 10 loads.

 PROPOGATION DELAY: Low-To-High  <36nsec.
High-To-Low  <33nsec.

NOTE: Outputs are asserted low (negative logic).
) Inputs are asserted high (positive logic).






Six 2-Line-To-1-Line Data Selector/ with Strobe MSI 157

22 D——-’W‘——j:) 45V @ H1MA

21 [T Ground
20 > 1A
19 > 1B 1Y = 3
18 > 2A
17 > 2B Z 2y > 4
16 > 381
15 > 3B ? 3y 5
14 > 4A
13 > 4B 4Y > 6
SEL EN
12 > {a
il S éY*-———"-D 7
10 > ea
7
9 > bp | fr———> 8
34 1
5 e
3B 5 ¥
4
4B | 3 —
< \% SEL _EN

Inputs: "ENABLE" 2 TTL loads
1 "SELECT" 3 TTL loads
1 E:}_ﬁABLE [::X} All others 1 load each

Outputs: 10 TTL loads each




DESCRIPTION PIN CONFIGURATION

The $54157/N74157 and S54158/N74158 are identical with the E
exception of the S54158/N74158 being inverted. These devices are B,F.W PACKAG
logical implementations of a four-pole two-position switch, with ™ s RS
the position of the switch being set by the logic levels supplied to roemy 4 e R
74‘51 the one select input. Both assertion and negation outputs are Onnonoonn
provided. The enabte input (E) is active low. When it is not acti- T 1T [ 1T 1 1
vated the negation output is high and the assertion output is low I R
regardiess of all other inputs. The devices provide the ability, in one O B
package, to select four bits of either data or control from two w W w @ om w
sources. By proper manipulation of the inputs, it can generate four T T 1 T T T
functions of two variables with one variable common. Thus any |EpEpEguEEEEs
number of random topic elements used to generate unusual truth SR R el e
tables can be replaced. All outputs are low when disabled (enable IS Lo
high). Both inputs and outputs are buffered.
S54/N74157
TRUTH TABLE
LOGIC DIAGRAM
INPUTS OUTPUT S54/N74157
STROBE SELECT A B Y
H X X X L
L L L X L
@
L L H X H 1A
L H X L L . oy
Al
L H X H H o= —
.
o 2
. m o — )
i)
O— po |
L]
{10 ay
—
(14
s |
2
a3 oY
L 7]
SELECT il
ne
STROBE o——<1'>——
RECOMMENDED OPERATING CONDITIONS
S$54157/58 N74157/58 i
MIN NOM MAX MiN NOM MA X . T
Supply Voltage Ve 45 5 655 | 4.75 5 5.25 v
Normalized Fan-Out from each Output, N
High Logic Level 20 20
Low Logic Level 10 10
Operating Free-Aur Temperatwre, T o -55 25 125 0 25 70 i
|
ELECTRICAL CHARACTERISTICS (over cperating free-air tempetat;.:rs range unless otherwise noted) E
' $54157/58 N74157/58
-
PARAMETER TEST CONDITIONS MIN | TYP**] MAX |MIiN | TYP**] MAX UNIT
ViH High-level input voltage 2 2 v
ViL Low-leval input voltage ; 08 08 v
Vi Input clamp voltage Veg = MAX, Iy = -12ZmA -1.8 -15 v
Ve = MIN, ViH =2V, 2.4 24
VoH  High-evel output valtage | Vi = 0.8V, 1oH = ~B800uA : - v
. Vee = MIN, Viq =2V,
VoL Low-level output voitage V| - 08Yv, loy, = 16mA 0.4 04 v
Input current at maximum A _
I input voltage Ve = MAX, V=55V 1 1 mA
[I]%} High-level input current Ve = MAX, V=24V 40 40 BA
TN Low-tevel input current Ve = MAX, V=04V -18 -186 mA
Short-circuit output _
los currentt Vee = MAX -20 -551 -18 -55 mA
Icc Supply current Ve = MAX 30 48 30 48 mA
SWITCHING CHARACTERISTICS, Voo = 5V, Ty = 25°C, N = 10
PARAMETER FROM TO TEST CONDITIONS MIN TYP MAX UNIT
tpHL Data Output * 9 14 ns
tPLH Data Qutput C) =15pF, R =400 9 14 ns
TPHL Enable Any Qutput 14 21 ns
PPLH Enable Any Output 13 20 ns
. tPHL Select Any Qutput 18 27 ns
tPLH Select Any Dutput 15 23 ns

* For conditions shown as MiN or MAX, use the appropriate value specified under recommendad opsarating canditions far the applicable
davice type.
*+ Afl typical values are at Voe = 5V, Ta = 25 C.
t+ Not more than one output shouid be shorted at a time.



8-Bit Synchronous Parallel Loadable Counter MSI .161

(Asynchronous Clear; Master-Slave)

22 > 1) > +5 Vv (202 MA
21 [O>— I Ground
{> 20 wmse
' Carry Out
14 O T QH — 16
13 > = . > 17
SN74161 G :
12 & = . > 1e
g
{> 19
11 & - % gt
5 Enable T,P
Carry Out
6 O, {> 7
>
5 I:\,C oy 8
i s SN74161 > o
B Q
3 (> 10
[:>A 2, LSB
LOAD 15 [ T
CLock 4 2 [
CLEART_[1 >

Note: a) Things happen at rising edge of CLOCK.
b) CLEAR iS ASVﬂChrODOUS; LOAD 1is Synchronous

Inputs: "CLOCK": 4 TTL loads
"CLEAR","LOAD": 2 TTL loads each
All others: 1 TTL load each
Outputs: 10 TTL loads each



714161
714163

DESCRIPTION

These synchronous, presertable counters feature an internal carry
look-ahead for application in high-speed counting schemes. The
554160, 554162, N74160, and N74182 are decade counters and the
S54161, S54163, N74161, and N74163 are 4-bit binary counters.
Synchronous operation is provided by having all flip-flops clocked
simultanecusly so that the outputs change coincident with each
other when so instructed by the count-enable inputs and internal
gating. This mode of operstion eliminates the output counting
spikes which are normally associated with asynchronous (ripple
clock} counters. A buffered clock input triggers the four J-K master-
slava flip-fiops on the rising {positive-going} edge of the clock input
waveform.

AN inputs are diode-clamped to minimize transmission-line effects,
thereby simplifying system desigr. A full fan-out to ten normalized
Series 54/74 ioads is available from each of the outputs in the low-
level state. A fan-out to 20 normalized Series 54/74 loads is provided
in the high-level state to facilitate connection of unused inputs
and power dissipation is typically 325 milliwatrs.

LOGIC DIAGRAM

PIN CONFIGURATION
B,F.W PACKAGE
ouTruTE
Voo &J”"::r a, og ac Oy "‘v'“uun
L T S T I S L

oM

$54163/N74163 SYNCHRONOUS BINARY COUNTERS

§54161/N74161 synchronous binary counters are similar; however
the clear is asynchronous as shown for the S54160/N74160 decade

counters).
T T bl
[ i
[ G
cLoce x 4 CADCK X
LU I.___._} l
3 8 sl b g
LOAD CLEAR DATAA DATAR [.TALY S CLOCK ’ DATAD T
RECOMMENDED OPERATING CONDITIONS .
$54160, $54161 N74160, N74161
554162, S54163 N74152, N74163 UNIT
MIN NOM MAX MIN NOM MAX
Supply Voltage Voo 4.5 5 55 4.79 5 5.25 A"
Normalized Fan-Out from each QOutput, N: High logic level 20 20
Low logic levet 10 10
Input Clock Frequency, fqqek 0 25 0 25 MHz
Width of Clock Pulse, ty, (clock| 25 il ns
Width of Ciear Pulse, t,(cjear) 20 20 ns
Setup Time, Lsetup Data inputs, A,B,.C,D 15 15
Enable P 20 20
Load 15 15 ns
- Clear 20 20
Hold Time at any Input, t, 14 4] 0 ns
Operating Free-Air Temperature, T 5 -55 25 125 0 25 70 "G
ELECTRICAL CHARACTERISTICS {over re ded op ing free-air temp e range unless otherwise specified}
' $52160,554161 N74160,N74161
PARAMETER TEST CONDITIONS® $54162,854163 | N74162N74153
MIN | TYP*®| MAX |MIN | TYP**| MAX |UNIT
Viy High-level input voltage 2 2 \"J
ViL Low-level input volitage Vec = MAX, 08 0.8 v
Vi Input clamp voltage Voo = MAX, b =-12mA -1.5 -1.5 v
. Voo = MIN, Vg = 2V,
VoH High-level output voltage Vﬁf:= 08V, ]ég = _800uA 24 24 v
§ Voo = MIN, ViH = 2V,
VoL Low-level output voltage Vi = 0.8V, 1oL = 16mA 04 0.4 v
Input current at maximum e -
Iy input voltage Vee = MAX, V| =55V 1 1 mA
High-level Clock orenable T _ 80 80
liH input current Other inputs Vi = MAX, W) 2.8V 40 40 uA
Low-level Clock or enable T - = =32 -3.2
I input current  Other inputs Veg = MAX, V=04V -16 6| MA
los Short-circuit output current? Voo = MAX -20 57| -18 -57 | mA
Supply current, all outputs high | Voo = MAX, See Nots 3 59 85 59 94 | mA
IceoL Supply current, all outputslow | Voo = MAX, Sea Note 4 63 91 63 101 mA




8-Bit Synchronous Parallel Loadable Counter MSI 163

(Synchronous Clear; Master-Slave)

22 o——— : > +5 Y &202 MA
21 o [ : Ground
l D 20 MSB
Carry Out
14 O 3 > 16
H
13 s 3 > 17
SN74163 G ‘
' —
12 = = QF 1R
11 O— —{> 19
E QE
f? Enable T,P
Carry Out
6 i
>y o
5 > > ¢
¢ SN74163 %
4 > (> o
B Qg
3 DA 5 (> 10 138
A
LOAD 15 [ : T
CLOCK L& 2 >
CLEAR 1 >

Note: a) Things happen at rising edge of CLOCK.
b) CLEAR and LOAD are synchronous
¢) CLEAR wins out over LOAD.
Inputs: "CLOCK": 4 TTL loads
"CLEAR","LOAD": 2 TTL loads each
All others: 1 TTL load each
Outputs: 10 TTL loads each



74161

74] 63 SWITCHING CHARACTERISTICS, Vg = 5V, TA =25°C, N =10
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
b Maximum input clock frequency 25 32 MHz
Propagation delay time, low-to-high-level
tpLH 23 35
carry output from clock
ns
Propagation delay time, high-to-low-level
tPHL 23 35
carry output from clock
Propagation delay time, low-to-high-level
PLH 13 x
Q output from clock
CL=15pF,FlL=4OBR ns
Propagation delay time, high-to-low-level
PHL : 5 2
Q output from clock
Propagation delay time, low-to-high-level
pLH 8 13
carry output from enable T
ns
Propagation delay time, high-to-low-ievel
tplL 10 15
carry output from enable T
Propagation delay time, high-to-low-level
tpHL 20 30 ns
Q output from clear

* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.
“* All typical values are at Vg = 5V, T4 = 25°C.
+ Not more than one output should be shorted gt & time.

NOTES:
3. ‘CCH is measured with the load input high, then again with the load input low, with all other inputs high and all outputs open.
4. lecy is measured with the clock input high, then again with the clock input low, with all other inputs low and ali outputs open.

TYPICAL CLEAR, PRESET, COUNT, AND INHIBIT SEQUENCES FOR 54161, 74161, 54163, 74163 SYNCHRONOUS BINARY COUNTERS

lllustrated below is the following sequence:
1. Clear outputs 10 zero.
2. Preset to binary twelve.
3. Count to thirteen, fourteen, fifteen, zero, one, and two.
4.

. Inhibit.
CLEAR (SBBLNTAST !_[m-m’m»nun
CLEAS ISSaRAN TSI i swmcmonous
1
LoaD ' !
lr. ; o e —— ———— ——
. : o e e — — ————
DATA INFUTE t s
g, TR o s i e e
| e —— e —— - -
| \
L“—I——,—-.- _________ [FOS——
i e o ——— o ———— i ——

st~ LM UL AL
omammmress L LML LML
oxamer s L e

ENABLET i I : ]
S T e ] Rl Ll e
[ ===g & i I 1 I
outrurs 4 H




4-bit Arithmetic Logic Unit MSI 181

22 O—I0IN—0p > +5V @ 150 mA max.

21 > _I“ Ground
1110 9 8 7 6 5 4

12 L:‘:——-——A,Q B B Ry By Ay By
13 L':>-——s2 S,y
14 [ 8y

0 sn74181 AsB X |je———p w2
16 >—-0 Cn
17 [ ot M

F, F, Flz Ff cr%fm

S R
VA VAN
18 19 20 1 3

Inputs - Any A or B 3 loads each

Any S : 4 loads each
"M : 1 load
e " : 5 loads
n
Outputs - Any, except "A=B" : 10 loads each

"A=B" output is open-collector - requires
an external pull-up:
Maximum sinking capability at low-level
output - 16 mA
Maximum current stolen at high-level
output - 1/4 mA
Maximum allowable voltage at output - 5V



TTL/MSI

9341/54181, 74181

4-BIT ARITHMETIC LOGIC UNIT

DESCRIPTION — The TTL/MSI 9341/54181, 74181 is a 4-bit high speed Arithmetic Logic Unit
{ALU} which can perform all the possible 16 logic operations on two variables and a variety of
arithmetic operations; the Add and Subtract modes are the most important. The ALU is fully com-
patible with all members of the Fairchild TTL family.

s PROVIDES 16 ARITHMETIC OPERATIONS
ADD, SUBTRACT, COMPARE, DOUBLE,
PLUS TWELVE OTHER ARITHMETIC OPERATIONS
e PROVIDES ALL 16 LOGIC OPERATIONS OF TWO VARIABLES
EXCLUSIVE—OR, COMPARE, AND, NAND, OR, NOR, PLUS
TEN OTHER LOGIC OPERATIONS
e FULL LOOKAHEAD FOR HIGH SPEED ARITHMETIC OPERATION ON Lt ONG WORDS
e INPUT CLAMP DIODES
s TTL COMPATIBLE

PIN NAMES LOADING
{Note a)
Ag to A3, Bgto B3 Operand (Active LOW) inputs ‘ 3U.L.
Sqg. 51.52. 83 Function - Select Inputs 4 U.L.
M Mode Control Input : 1 U.L.
Ch Carry Input 5U.L.
Fo. F1.F2.F3 Function (Active LOW) Outputs (Note b) 10 U.L.

A=B Comparator Qutput Open Coliector
G Carry Generate (Active LOW) Output {Note b} 10 U.L.
P Carry Propagate {Active LOW) Output (Note b} 10 U.L.
Ch+a Carry Output {Note b} 10 U.L.
NOTES:

a. 1 Unit Load (U.L.) = 40uA HIGH/1.6 mA LOW.
b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive tactor.

LOGIC DIAGRAM

L) L) K L L 8 L ]
o) |® @ e ® |® ® |@
SO Y
SO = ] aul N
slsjslelelslelole]ole
® = 1
T 1 T
o)
Ca L - L

O = PIN NUMBERS

LOGIC SYMBOL
5y 3% 3% o
7dc, 080 M1B1 A2B2 B3 L 16
[} M A=BfF—14
 e—Aso 9341754181, 74181 cho—17
s—s,
41—1s; rlo—15
I fo Fa Fy i
= ¢ ¥ 7
3 10 1 13
Veg = Pin 24
GND = Pin 12

CONNECTION DIAGRAMS
DIP (TOP VIEW)

A
B
X
]

na

o >

FLATPAK (TOP VIEW}

& @ voo 1 ¢
£ man— Ef) nemm— R
3 — 53 B 12
L s 5 7Y mm— I}
s—Is1 8 —1 20
L3 mm— NE—awv
L m—— ) B8
s —™ [+ ew— R
LY m— Cned o 16
0 A Fy PE—J15
n " asa ] 18
12 L] oND 7Y i B E)
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FAIRCHILD TTL/MSI » 9341/54181, 74181

.

FUNCTIONAL DESCRIPTION — The TTL/MSI 9341/54181, 74181 is a 4-bit, high speed parallel Arithmetic Logic Unit (ALUI}. Controlled by
the four Function Select inputs {Sq . . .S3) and the Mode Control input (M), it can perform all the 16 possible logic operations or 16 different
arithmet:c operations on active HIGH or active LOW operands. The Function Table below lists these operations.

When the Mode Control Input {M) is HIGH, all internal carries are inhibited and the device performs Logic operations on the individual bits as
listed. When the Mode Contro Input is LOW, the carries are enabled and the device performs Arithmetic operations on the two, 4-bit words.
The device incorporates full internal look-ahead carry and provides for either ripple carry between devices using the Cp,44 output, or for carry
look-ahead between packages using the signals P (carry propagate) and G (carry generate). P and G are not affected by carry in. When speed
requirements are not stringent, the 9341/54181, 74181 can be used in a'simple ripple carry mode by connecting the carry out (Cp44) signal to
the carry input (Cn} of the next unit. For high speed operation the 9341/54181, 74181 is used in conjunction with the 9342/54182, 74182
carry look-ahead circuit, One carry look-ahead package is required for each group of four 9341/54181, 74181 devices. Carry look-ahead can be
provided at various levels and offers high speed capability over extremely long word lengths.

The A =B output from the 9341/54181, 74181 goes HIGH when all four F outputs are HIGH and can be used to indicate logic equivalence
over 4-bits when the unit is in the subtract mode. The A = B output is open collector and can be wire ANDed with other A = B outputs to give
a comparison for more than 4-bits, The A = B signal can also be used with the carry out signal to indicate A > Band A < B.

The Function Table lists the Arithmetic operations that are performed without a carry in. An incoming carry adds a one to each operation.
Thus Select Code LHHL generates A minus B minus 1 {2's complement notation) without a carry in and generates A minus_B when a carry is
applied. Because subtraction is actually performed by complementary addition {1's complement), a CARRY QUT means BORROW:; thus a
carry is generated when there is no underflow and no carry is generated when there is underflow.

As indicated the 9341/54181, 74181 can be used with either active LOW inputs producing active LOW outputs or with active HIGH inputs
producing active HIGH outputs. For either case the table lists the operations that are performed to the operands labeled inside the logic
syrbol.

FUNCTION TABLE

LOGIC SYMBOLS

MOUE SELECT | ACTIVE LOW INPUTS ACTIVE MIGH INPUTS ACTIVE LOW OPERANDS ACTIVE HIGH OPERANDS
< INPUTS & OUTPUTS & OUTPUTS
LOGIC ARITHMETIC®*® LOGIC ARITHMETIC*®
$3 82 51 5g M=H) (M=L)ICH=LI) (M= H) (M= L} [Ch=H) 21 2122 220 1918 21 2222 2120 1918
L Lt A A minus 1 A A &,6 66 ‘56 66 !l 'l I | IL
Lint | &78  ABmonn . A r—fenteBo MR8 Bhie b et AR E (b e
L LHHKH Logical 1 minus 1 Logicel O minus 1 " wenl— i
L HL L ATE Aplus (A + B _ia A plus AE 38— I = 14 —u s s Bf— 14
LHLF E AB plus (A +B) -3 (A + B) plus AF s—s 81T ARITHMETIC s—17 s 4817 ARITHMETIC G 2
L HHL A®B  Aminus B minus 1 A® B Aminus B minus 1 : S‘J LOGIC UNI z 0 LOGIC UNIT i1
L HHH A+B A+ AB AB minug 1 ‘_" 1 "—'5! .
HLL L 2B A plus (A + B} A+B  Aplus AB b i Ppo-1s e —"1s
HLLH ADE ApusB ADEBE ApwB b R f F2 fa e F f2 L)
H L H L 8 AE pius |A + B} B {A +E) plus AB C]'J ? [+] ? "I E [ ]
b Al A a8 AR M 9 w 13 e e n 13
H 3 L L Logical O A plus A" Logical 1 A plus A"
HH LM A8 AB plus A A+B (A+Blpwua . - P
PHOHOH L AR AT plus A A+B  (A+BipuzA H = High Voltage Level Ve = Pin 24
H HHH A A A A minus 1 L = Low Voltage Level GND = Pin 12
*Each bit is shifted to the next more significant position
** arithmetic operations expressed in 2's complernent notation
TYPICAL INPUT AND OUTPUT CIRCUITS
INPUTS OUTPUTS g vee
EQUIVALENT CIRCUIT EQUIVALENT CIRCUNTS ]
vee Rz :;nl
Ro output
INPUT — | 11:“3 ouTPUT
4
= = -7 HIGH
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE LOW STATE s HIGH STATE
8
1.0 T TA"ZSJC
LTa-5" — Ve 5.0v
0 v’z: -5.0v " £e
< & -
T Tu T £ s
= £ -0
5: X1} § i 5 ]
= 5
S -0 E E -2 |
3 3 5 °F
z-4.0 5 =
o 3N
: 7 B
-5.0 TardC |
Ve +5.0¥ 4
0.0 1 * ] / l -4 i
1.0 0 1.0 2.0 3.0 4.0 5.0 0 0.4 0.4 1.2 Le 2.0 o Lo 2.0 3.0 w9 5.0
V) - INFUT VOLTAGE = vOLIS Vo1 - QUTFUT VOLTAGE - vIXTS Vpyy - OUTPUT VOLTAGE - VOLTS
1 Fig. 2 Fig. 3
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FAIRCHILD TTL/MSI * 9341/54181, 74181

SWITCHING CHARACTERISTICS (T4 = 25°C, Vg = 5.0 V, Pin 12 = GND)

' LIMITS :
SYMBOL AMETER UNITS CONDITIONS
PARAMETE TYP.  MAX.
tpLH | (Chto Ch+4) 12 16 . M = OV, (Sum or Diff Mode)
tPHL 13 17 See Fig. 4 and Tables | & H
tpL | {Cn to F outputs) 13 16 M = OV, {Sum Mode)
ns
tPHL o 14 17 See Fig. 4 and Table |
PLH (A or B inputs to G output) 16 19 M=51=S2=0V,80=53=45V
ns
tPHL 9 12 (Sum Mode) See Fig. 4 and Table |
tPLH (A or B inputs to G output) 18 22 M=Sg=83=0V,51=S2=45V
n
tPHL 13 17 s (Diff Mode) See Fig. 5 and Table I
tpLH | (A or Binputs to P output) 16 19 M=S1=Sp=0V,50=5S3=45V
ns
tPHL 11 15 {Sum Mode} See Fig. 4 and Table |
tPLH (A or B inputs to P output) 17 21 M=59=S3=0V,51=59=45V
ns ¢
tPHL 14 19 {Diff Mode) See Fig. 5 and Table 11
tpLH | (A or B; inputs to F; outputs) 19 26 M=S1=52=0V,50=53-45V
n
PHL 24 32 * {Sum Mode) See Fig. 4 and Table I
tPLH {A; or Bj inbuts to F; outputs) 20 26 M=59=5S3=0V,81=52=45V
ns
tPHL 28 34 {Diff Mode) See Fig. 5 and Table Il
tPLH (A; or B inputs to F; 4 1 outputs) 23 29 M=0V,S0=S3=45V,51=82=0V
ns
tPHL ’ 19 25 (Sum Mode} See Fig. 4 and Table |
tpLH | (Aj or B; inputs to Fj + 1 outputs) 23 29 M=0V,Sp=S3=0V,51=52=45V
ns
tPHL 24 30 {Diff Mode) See Fig. 5 and Table Il 7
tpLH | {A or Binputs to F outputs) 18 22 M =45 V (Logic Mode)
ns
tPHL 21 26 See Fig. 4 and Table 111
tpLH | (A or Binputs to Cy 4+ 4 output) 16 21 M=0V,5p=53=45V,51=52=0V
ns
tPHL 26 30 {Sum Mode) See Fig. 6 and Table |
tpLy | (A or Binputs to Cp 4+ 4 output) 19 25 M=0V,Sp=5S3=0V,51=5S2=45V
ns
tPHL ' 26 30 (Diff Mode)
tpLH | (AorBinputsto A =B output) 33 44 "M=83=S3=0V,51=S3=45V,
ns Rg =400 2t0o 5.0V
tPHL 30 37 {Diff Mode) See Fig_ 5 and Tabte |1

NOTES:

(1) The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California.

(2) Conditions for testing, not shown in the Table, are chosen to guarantee operation under *‘worst case” conditions,

(3) The specified LIMITS represent the “‘worst case’” value for the parameter. Since these '"worst case’’ values normally occur at the temperature
and supply voitage extremes, additional noise immunity and guard banding can be achieved by decreasing the aliowabla system operating
ranges.

{4) Note more than one output should be shorted at a time.

SV\;ITCHING TIME WAVEFORMS

% * INPUT
INPUT A INPUT

i U g —] = PHL -~ —‘—E = 'PLm =] [=— tene
QuTPUT 7 - : — ;_-"—'_'_:I-'"PLH __l ]___ o~ ouTPUT
QUTPUT ? :
Fig. 4 Fig.5 ? Fig. 6
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EIGHT BIT BINARY SYNCHRONOUS UP/DOWN COUNTER WITH PARALLEL LOAD MSI 193

22 D—NW'\—I——— 4+5 @ 204 mA

21 > GROUND
20 [>-HSB D Q, M3E > 16
19 [>— C Q. —> 15
18 > B Qp > 14
17 & A Q, > 13
—%road
CLEAR
A P
DOWN UP
BORROWO J)m nyY
10 > D U > 6
9 [> C Qu 5
8 > B Qg > 2
LSB .SB
7 > A Q > 1
11 > o LOAD
N Sk
12 O - CLEAR
2N P
—+ F DOWN UP
3 &>
4 >
NOTE:

1. TO COUNT I EITHER DIRECTION, OPPOSITLE CLOCK LINE MUST BE HIGH.
2. ASYNCHRONQUS CLEAR AND LOAD.
3. ALL OUTPUTS WILL DRIVE 10 LOADS; LOAD & CLEAR 2 LOADS, OTHERS 1 LOAD.



TYPES SN54132, SN54193, SN541192, SN541193, SN541S192, SNBALS1Y3
SN74192, SN74193, SN74L192, SN741183, SN74LS182, SN7415133
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

' SULLETIN NO. DL-5 7211828, DECEMBER 1972

*192,°193...J. N, OR W PACKAGE

Cascading Circuitry Provided internally 'L192,'L193 ... J OR N PACKAGE
Synchronous Operation "LS182, "LS193. .. J, N, OR W PACKAGE
(TOP VIEW) )
Individual Preset to Each Flin-Flop e -
Fully Independent Clear Input vee B St o0 Pt

TYPES TYPICAL MAXIMUM TYPICAL . B
COUNT FREQUENCY POWER DISSIPATION
192, "193 . 32MHz 325 mw
‘L1982, ‘'L193 7 MHz 43 mW
‘L5192, 'LS193 32 MHz 85 mwW o o, w’.‘..."ﬁ‘n," o
description [ 1 1 [ ] ;
o [:[2||1}4|5i:
These monolithic circuits®are synchronous reversible G Ty L giemn & g e
{up/down) counters having a complexity of 55 WL outts e GaTRaTs

equivalent gates. The ‘192, ‘L1982, and ‘L5192 \oice Lowinpatna loadsete s, A
circuits are BCD counters and the '193, ‘L1983 and ogie:: Lowinputfotose sete sl o
15193 are 4-bit binary counters. Synchronous opera- Qg =B.Q;=C.andQp =0
tion is provided by having all flip-flops clocked '
simultaneously so that the outputs change coinci-

dently with each other when so instructed by the

steering logic. This mode of operation eliminates the ‘ Lo
output counting spikes which are normally associated with asynchronous (ripple-clock) counters. %

' The outputs of the four master-slave flip-flops are triggered by a low-to-high-level transition of either count {clock)
input. The direction of counting is determined by which count inputs is pulsed while the other count input is high.

All four counters are fully programmable; that is, each output may be preset to either level by entering the desired data
at the data inputs while the load input is low. The output will change to agree with the data inputs independently of
the count pulses. This feature allows the counters to be used as modulo-N dividers by simply modifying the count
length with the preset inputs. (

A clear input has been provided which forces all outputs ta the low level when a high level is applied. The clear function-
is independent of the count and load inputs. The clear, count, and load inputs are buffered to lower the drive require-
ments. This reduces the number of clock drivers, etc., required for long words. ’

These counters were designed to be cascaded without the need for external circuitry. Both borrow and carry outputs
are available 1o cascade both the up- and down-counting functions. The borrow output preduces a pulse equat in width
to the count-down input when the counter underflows. Similarly, the carry output produces a pulse equal in width to
the count-down input when an overflow condition exists, The counters can then be easily cascaded by feeding the
borrow and carry outputs to the count-down and count-up inputs respectively of the succeeding counter, ol

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

SN54‘ | SNS54L" |SN54LS" | SN74°| SN74L' [SN74LS’ UNIT]|
Supply voltage, Ve (see Note 1) 7 8 7 7 8 7 \'4
Input voltage 5 55 55 7 5.5 55 7 vV
Uperating free-air temperature range —55 10 125 0to 70 °C
Storage temperature range —65 to 150 _ —65 to 150 e

HOTE 1: Voltage velues are with respect to network ground terminal.
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8§ BIT DICGITAL TO ANALOG CONVERIER with COMPARATOR and SAMPLE/HOLD DAC-4

PIN .CONNECTIONS:
22 —=-5 Volts
21 —— Ground
20 == ~15 Volts

19— 415 Veolts
DAC Qutput: -2.5V to +2.5V

18
I R 8
16~
ey
e 8 ™ 0
T oy Lo N / 5

i PEDUEIR BIT

ey Wi

DAC |

S,

12—

1i
10 — L5B
SAMPLE & BHOLDL:

9 e Output (Pin 7) tracks input (Pin 9)

ffj}\ while contrel (Pin 8) is a digital high.
8 £ i Output will remember the analog input

Ki;i when control is pulled low, for as long
7 -z as control is pulled low, limited tc

- about 50msec. Input and output are

6 - i analog, for inputs to pin 9 between

-5 volts and +5 volts only.
ANALOG COMPARATOR:

OQutput (Pin 6) is digital high if
the vcltage on the + input is great

5 = Not Connected

2l

L

4 = Mot Commected

s : ] f& @ than the voltage on the = input of
: L 3 comparator. Output is TTL/DTL. Inputs
9 %ﬁ are analog voltages. .
L3 '
1w Ground &

This bhoard contains an 8 bit DAC, an snalog comparator, and a sample and
hold circuit. The board reguires that +15 and -15 be connected to the

appropriate pins in addition to the normal rack +3 supply. ‘he second
supply should also be grounded to pin 21. The output of the DAC is ~2.5
volts for 00000000 in, and +2.5 volts for 11111111 in. If desired, the

DAC, Comparator, and Sample/Held can be wired together to form a high
specd Apalog to Digital Converter system. The comparator can be used

to detect a specific analog level or difference, and is good for inputs

between --i0 and +10 volts. Nepatrive feedback on the comparator is not advised.
=l



&



UNIVERSAL ASYNCRONOUS TRANSMITTER & RECEIVER (UART)

Crystal Oscillator
And Divider (> 19

Clock

Out

TR1602B and Associated

Circuitry
2 L% ack Tt
i D
18 Master Reset (Serial) Data OQut——{ >3
20 [ >————{Transmit Holding Register ?ata_~__{:>>15
: (THR) Load (Asserted Low) Received
17 [>————Data Received Reset THR Fmpty L>4

(Asserted Low)

Overrun Errot——I_ > 14

13 >——{Tristate Enable
(Aqserted Low)

16 { >—————-—Data In Serial
T R ISTATE DATA

1L TE

'Normally, a crystal is inserted into the crystal oscillator

sockat that is appropriate for the baud rate being used,
and 'Clock Out' (Pin 19) is commected to 'Clock In' (Pin 2).

For definitions of signal names, see attached information.

Observe appropriate caution when connecting to tristate data lines.
Parallel data in is always connected to tristate data lines.
Parallel data out is only available when tristate is enabled
(tristate is enabled when pin 13 is low).

Absolute maximum clock in frequency is 320KHz. The clock in
frequency is 16 times the baud rate, so this corresponds
to a baud rate of 20,000 Baud maximum,

Minimun pulse width is 500nsec. Maximum propegation delay is 500nsec.

Board Type LSI 1602
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‘ MOS,/ LS
TRI6O2A & TRICO2D

\ ASYNCHRONGUS RECEIVER/TRANSMITTER

sk

7 FEATURES

PIN CONNECTIONS K
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m
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\\Data Sheet for speration with 5 tovel code-2 stop bits.

can he either 5, B, 7, or 8 bits; parity generation and checking may be inhibited, the parity may be cven or odd; and
number of stop bits may be either one or two, with one and one haif when transmitting a

L | -4 w
¢ SILICON GATE TECHNOQLOGY — LOW THRESHGLD O w4 v oa 4 @ o~ ooow w o N~ O w XX
CIRCUITRY _ s bz BzFgroEgzEzgeex £F LT3
) I 1M
Directly TTL and DTL Compatible — External Resistors & I;]{,i - [;1 nanAanAananano
Eliminated ; - ¢ 23 R 58 3 885888 8 8R3INA A
s+ D.C.STABLE [STATIC) CIRCUITRY - v
‘s FULL DUPLEX OR HALF DUPLEX GPERATION ) :
Transmits And Receives Serial Data Simultaneously Or .
Alternately e
s AUTOMATIC INTERNAL SYNCHRONIZATION OF DATA A I O -
AND CLOCK o0 o 0o o o000 ogogu
« AUTOMATIC START BIT GENERATION >$ 8;23 o g‘” é{ g" E‘" E‘: g” §N ﬁ— wow w0 g = =
» BUFFERED RECEIVER AND TRANSIMITTER REGISTERS i I § s« a
FULLY PF N - ;
¢ S e TR1602A CERAMIC PACKAGE OUTLINE
Word length 00 0o000000008050006060
Baud Rate —f @ il
Even/Odd Parity (Receiver/Verification — P _@5
Transmitter/Generation) al woEx 20T miearh 1 oae cone
Party Inhibit — Verification/Generation -L it L) o
One, One and One-Half, or Two Stop Bit Generation Cugigigh]
¢ AUTOMATIC DATA RECEIVED/TRANSMITTED STATUS
GENERATION § 130 MAK Inchuckeg 910 L1D
Transmission Complete Parity Error t, - N 'T'
, Buffor Rogltar Transfor Complets Framing Error T o ! ¥
4 Received Data Available Qverrun Error 4 P ESSSsE==PENENE RO L B
. | ® THREE-STATE OUTPUTS L } l l | L ! L\ i ; ﬂr F o JF
et Receiver Register Outputs b m,,,,_,ﬂ._J_ " Foin ! 4 -
Status Flags (o e r"—‘ et~
+ AVAILABLE IN CERAMIC OR HERMETIC PLASTIC
CAVITY PACKAGES TR1502B HERMETIC PLASTIC CAVITY PACKAGE GUTLINE
APPLICATIONS i I
H00TY?
o PERIPHERALS + CARD AND TAPE READERS _L"/mw vwm | perecooe ;
* TERMINALS * PRINTERS oo oo oo oL oo Ao o
s MINI COMPUTERS e DATA SETS- :
s FACSIMILE + CONTROLLERS |
THRANSISSION + KEYBOARD ENCODERS - i
» MODEMS « HEMOTE DATA ACCUIS!- A TR R R A B R T
o COMCENTRATOR TION SYSTEMS o | | Ei ﬂ‘uﬁd ﬂﬁﬁﬂﬁt}
+ ASYNCHRONOUS DATA o ASYNCHRONOUS DATA e e~ —# e .
MULTIPLEXERS : CASSETTES Losst 1o
GENERAL DESCRIPTION
The TR1602A & the TR16028 are ASYNCHRONOUS RECEIVER/TRANSMITTER sub-systems using silicon gate
process technology. The use of this low threshold process provides direct compatibility with afl forms of current sinking
logic. Interfacing restraints, such as external resistors, drivers and level shifting circuitry, are eliminated. All output lines
have been designed to drive TTL directly.
The ASYNCHRONOUS RECEIVER/TRANSMITTER is a general purpose, programmable MOS/LSI device for inter-
facing an asynchronous serial data channel of a peripheral or terminal with parallel data of a camputer or terminal,
The transmitter section converts paratlel data into a serial word which contains the data along with start, parity, and step
: bits. The receiver section converts a serial word with start, data, parity, and stop bits, intoparailel data, and it verifies
proper code transmission by checking parity and receipt of a valid stop bit. Both the receiver ana the transmitter are
M double buffered. The array is compatible with bipolar logic. The array may be programmed as followss: The word length

|
M2y
inae

5 bit code. Note: See TRIT402A

el

ADVANCE ENGINEERING INFORMATION







PIN DEFINITIONS

FUNCTION

NAME SYMBOL
- i The - clock frequency is sixteen (16) times the desired < gshift rate,
Cleck
& ’ e Thecontents of the TRANSMITTER REGISTER {START bit, DATA bits, PARITY
Data Out DO bit, and STOP bits) are serially shifted outon this line, When no data is being trans-
- mitted, this line will réemain st a high-level output voltage, VOH' Start of trans-
mission is defined as the transiticn of the START bit from a high-level output
voltage, VOH‘ to a low-level output voltage, V) .
Transmitter TRy — The character to be transmitted is loaded into the TRANSMITTER HOLDING
Register TRS REGISTER on these lines with the THRL Strobe. 1f a character of iess than 8 bits

Data Inputs

Transmitter THRL

Holding Register

Load.

Cverrun Error OE
Receiver Holding RRg—
Register Data - RRj
Data Received DRR
Reset

Data Received DR
Data In DI
Master Reset MR
Transmitter THRE

Holding Register
Empty

has been selected the character is right justified to the least:
significant bit, RR 1, and the excess bits are disregarded. A high-level input voltage,
VIH' will cause a high-level output voltage, VOH' to be transmitted.

A low-level input voltage, VH..' applied to this line enters a character into the
TRANSMITTER HOLDING REGISTER. A transition from a low-level input
voltage, VIL' to & high-leve! input voltage, V. transfers tha character into the
TRANSMITTER REGISTER if it is not in the process of transmitting & character.
If a character is being transmitted, tha transfer is delayed until its transmission s
compleied. Upon completion, the new character is autornaticaily transferred simul-
taneously with ths initiation of the serial tranémission of the new character.

A high-fevel output voltage, VOH' on this line indicates that the Data REceived
Flag {pin 19) was not reset before the next character was transferred to the
REceiver Holding Register. OE lines from a number of arrays can be bussed
together since an output disconnect capability is provided by the Siatus Flag
Disconnect line {pin 16).

The paraliel contents of the RECEIVER HOLDING REGISTER eppear on these

lines For character formats of

fewer than eight bits received characters are right-justified with RRB, [pin 12} as

" the least significant bit and the truncated bits are forced to a low fevel output

voltage, VOL‘

A low-level input voltage, ‘J“_, applied to this line resets the DR tine.

A high-level putput voitage, VOH' indicates that an entire charactér has been
reccived and transferred to the RECEIVER HOLDING REGISTERL.

Serial inputdata received on this line enters the RECEIVER ﬁEGISTER at a point
determined by the character length, parity, 2na the aumber of stop bits. A high-
leve! input voltage, Vi, must be present when data is not being received.

This ling is strabed to a high-level input voltage, Vg, 10 ciear the logic, It resats
the Transmitter and Receiver Registers, the Receiver Holding Register, FE, OE, PE,
DREB and sets TRO, THRE, and TRE to a high-level output voltage, VOH'

A high-level output Voltage, Vo, ©N this tine indicates the TRANSMITTER
HOLDING REGISTER has transferred its contents to the TRANSMITTER REG-
ISTER and may ba loadad with a new chavacter.
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PROGRAMMABLE READ ONLY MEMORY -

LSI 1702

——
F—

D———’W“—v———— +5 V @ 60mA
Lo '

GROUND

> 13 > O

D8

L 07

D5

D4

D3

D2

D1

—>20

— 19

—{">18

- >17
{>16

Dls
{14

_ 1702A
4 A0
A
10 oo Al
D 256 %X 8 .
9 [>— A2
D
8 [C— A3
R
7 [= Ah
! E
6 [>— 4+ A5 ,
S
s> A6
S
4 o> AT
cs
12 >

& o= N

NOTE:

1 >———— GROUND

ONLY 1 TEL LOAD.

3 [>————— NO CONNECTION

1. EACH ADDRESS LINE = 1 LOAD

-—{>13

..~ 2. OUTPUTS ARE TRISTATE, ENABLED WHEN TS LOW. EACH OUTPUT CAN DRIVE

4



The 1602A and 1702A are 256 werd by 8-bit electrically programmable ROMs ideally suited for uses where
. fast turn-around and patitern experimentation are important. The 1602A and 1702A undergo complete pro-
gramming and functional testing on each bit position prior to shipment, thus insuring 180% programmability,

The 1602A and 1702A use identical chips: The 1702A is packaged in a 24 pin dual in-line package with a trans-
parent lid. The transparent lid allows the user to expose the chip to ultraviolet light to erase the bit pattern. A
new pattern can then be written into the device. The 1602A is packaged in a 24 pin dual in-line package with a
metal lid and is not erasable.

The circuitry of the 1602A/1702A is entirely static; no clocks are requlred
A pin-for-pin metal mask programmed ROM, the Intel 1302, is ideal for large volume producuo'l runs of sys-

© - tems initially using the 1602A or 1702A.

The 1602A/1702A is fabricated with silicon gate technologv This low threshold technology aliows the design
and production of higher performance MOS circuits and prowdes a higher functional density on a monolithic
chip than conventional MOS technologies. !

PIN CONFIGURATION PIN NAMES ‘ BLOCK DIAGRAM

Az w1} Voo ) DATA QUT 1 DATA CUT &
5 . L) -
P nl vee . [Ag—Az Address inputs bomrnnnd
Chip Select Input : g
a1 2l ve c 2 £ Gl gureens
Douty—DouTg | Dste Outputs
“DATAOUT 1 4 iL58I nf Ay ~T
: ]
*DATA OUY 2§ 0| Ay : 1
* ¥ . 2048 WiT
*oaTAOUT 3 & R . . PROGRAM —] ROM MATRIX
} . . i 56 ¥
*oATAOUT 4 ] Wi oag : . e
‘paTAQUT 5 1 ) a, . : i
spata OUT 6 | vee B . DECODER
*DATA OUT 7] 10 15 Vay
*OATA OUT 8| 1 (w581 14 |- C5 m
Vee-] 2 11| PROGRAM ' s E
=THIS PIN 15 THE DATA INPUT LEAD DURING PROGRAMMING ngomy ;’

_NOTE: In the read mode a logic 1 at the address inputs
and data outputs is 8 high and logic O is o low.

U.5. Patent No. 3660819

A.C. Characteristics e i |
‘II{(EO"C to +70°C, V. =15V £5%, Voo =9V 5% Vg = ~BV £5% unless L *herwise noted

SYMBOL TEST 2 MINIMUM | TYPICAL MAXIMUM UNIT
7 1 MHz
Freq. Repetition Rate * =
toH Previous read data valid : » =
tace Address to output delay 0.7 ‘ -
tpvac Clocked Vg setup (Note 1) 1 i =
tes Chip select delay B =
teo Output delay from C5 2 L
“top Output deselect : r -
tone Data out hold in clocked Vgg mode (Note 1)
Capacitance® 7, = 25°C _
SYMBOL TEST MINIMUM | TYPICAL MAXIMUM UNIT CONDITIONS
! ] ) F = V All
Cin nput Capacitance 8 15 - pF 4" voccc S s
Cour Output Capacitance - , 10 15 ol Vou'r Vi RS
Cves Vag Capacitarice 30 pF Vog = Vee ground
{Note 1)

*This parameter is periodicaily sampied snd is not 100% tested.



1024 Word by 4-bit Static MOS RAM LSI 2102
g L= 4B @ 433 mA max.
_ J .
21 : Ground
19 [T B SO — SOEPR—. S
18 o ol T ’
17 L =~ ! E
12 NEPI SV CRE e ¥ i :
[ ..Dwmva o DWHA—“DW
; 3 2 1 0
. fhﬁ&/ Data Inputs
6 L. WRITE 7
11 —~-——-A9
10 —1Ag A
2 L—a; »p MM2102
Ut e B RAMS —
7 L—Ag T !
5 ey, R + TTL !
4 A3 E Buffering !
2 : By Circuitry i
2 LS Ay !
e A S
1 9
20 " —(Q OUTPUT ENABLE
A i Data Outputs
= 28 32 gl 3o
2
¥ T
g 14
o 15
s 16
Inputs: 1 TTL load each
Outputs: Open-Collector type - external pull-up required
Maximum sinking capability at low-level output - 48 mA
Maximum current stolen at high-level output - 1/4 mA
Maximum allowable voltage at output - 5V
Reading: Access time - 1 us (1000 ns) max.
014 data wvalid after changing address -~ 50 ns min.
Writing: Address setup time before asserting "WRITE" - 200 ns mi

"WRITE" pulse width - 750 ns min.
Address hold time after removing "WRITE" -

75 ns min.

Data setup time before "WRITE" can fall - 800 ns min.
Data hold time after removing "WRITE" - 125 ns min.



~ Silicon Gate MOS 2122 e

1024 BIT FULLY DECCDED STATIC MOS
RANDOM ACCESS MEMORY

Single +5 Volts Supply Voltage m Simple Memory Expansion — Chip
= Directly TTL Compatible — All Enable Input
Inputs and Output m Fully Decoded — On Chip Address
m Stati Decode
atic MOS — No Clocks or
Refreshing Required m Inputs Protected — All Inputs Have

m Low Power — Typically 150 mW Protection Against Static Charge

- y = Low Cost Packaging — 16 Pin Plastic
m Access Time — Typically 500 nsec Dual-in-Line Cogfigguration
®m Three- State Output — OR-Tie :

Capability

The Intei 2102 is a 1024 word by one bit static random access memory element using normally off
N-channel MOS devices integrated on a monolithic array. It uses fully DC stable (static) circuitry and therefore
requires no clocks or refreshing to operate. The data is read out nondestructively and has the same polarity
as the input data.

The 2102 is designed for memory applications where high performance, low cost, large bit storage, and simple
interfacing are irmportant design objectives.

It is directly TTL compatible in all respects: inputs, output, and a single +5 volt supply. A separate chip enable
(CE) lead allows easy selection of an individual package when outputs are OR-tied.

The Intel 2102 is fabricated with N-channel silicon gate technology. This technology allows the design and
production of high performance easy to use MOS circuits and provides a higher functional density on a mono-
lithic chip than either conventional MOS technology or P-channel silicon gate techniology.

Intel’s silicon gate technology also provides excellent protection against contamination. This permits the use of
low cost silicone packaging.

L

PIN CONFIGURATION LOGIC SYMBOL . BLOCK DIAGRAM

out

"o!:‘. 1 202 s M 202 @
— % R a0
as [} 1L L i ——eD Ve
aw ]2 14 Ay —q A Oy p— 0
- — A: AY% -—-o-o GND
N PR s
4[5 12 _Joaraour :: N ® oW e
B S . SELECTOR 32 ROWS
ZL_}6 1 _Joarain i Sisird 12 COLUMNS
— A, -
a4 10l Jvee — 1% AJO@W
s £ a[ Jewo aw tcE ®
! “"_ix |
@ @ _para
PIN NAM ES v — COLUMN 110 CIRCUITS
INPUT
DaTa
on;no_% Hpinge COLUMN SELECTOR
t

Din DATA INPUT CE CHIP ENABLE

G
Ao — AQ ADDRESS INPUTS Dout DATA QUTPUT b g
R/W READ/WRITE INPUT v
cc POWER (+5V) | @L o, @ @l
. (0)- P wuMBERS e o 2
7 ] Ay

As

H 1 1

A
ﬁ

2-21



intal’ Silicon Gate MOS 2102
-

Absolute Maximum Ratings*.

*COMMENT:
Birbliont Terﬁperature Under Bias  0°C to 70°C Stresses ahove those listed under “Absolute Maxi-
mum Rating’” may cause permanent damage to the
Storage Temperature —65°C to +150°C device. This is a stress rating only and functional

operation of the device at these or at any other
condition above those indicated in the operational
sections of this specification is not implied. Expo-
sure to absolute maximum rating conditions for
extended periods may affect device reliability.

Voltage On Any Pin
With Respect To Ground —0.5V to +7V

Power Dissipation 1 Watt

D. C. and Operating Characteristics

T, =0°C to +70°C, Vi = 5V +5% unless otherwise specified

LIMITS
SYMBOL PARAMETER UNIT TEST CONDITIONS
MIN. TYP. | MAX.
I INPUT LOAD CURRENT 10 HA Viny=01t05.25V
(ALL INPUT PINS)
ILau OUTPUT LEAKAGE CURRENT 10 pA CE= 22V .Vgyut = 4.0v
oL OUTPUT LEAKAGE CURRENT —100 HA CE = 2.2V, Vg = 0.45V
leet POWER SUPPLY CURRENT 30 60 mA ALL INPUTS = 525V
DATA OUT OPEN
T, = 25°C
leeo POWER SUPPLY CURRENT : 70 i mA ALL INPUTS = 5,25V
DATA OQUT OPEN
% T,=0°C
Vi INPUT “LOW"” VOLTAGE —-0.5 +0.65 ! \Y%
VIH INPUT “HIGH"” VOLTAGE 2.2 Vee | \'
VoL QUTPUT “LOW" VOLTAGE +0.45 ! v IOL: 1.9mA
1
Vou QUTPUT “HIGH” VOLTAGE 2.2 | i ' vV 1on=—100uA 5
1) Typical values are for T o= 250C and nominal suﬁplv voltage.
Typical D.C. Characteristics
POWER SUPPLY CURRENT VS. ’ POWER SUPPLY CURRENT VS,
AMBIENT TEMPERATURE SUPPLY VOLTAGE
80 T r - . 60
1] | - ,
70 i ] Vcc=5-2§‘f__ 50 e e o e
T ~ - ! l AMBIENT TEMPERATURE = 25°C
e 1N e ! N PR IR (SN DU SUDMNL SN S f
< P I = S N < ! |
E SPEC. i ; | E
& 50 [—-POINTS i 1 . w
g i ] | L =4
{ o
5 a0 ; ‘ l | 5
<U | i | \L <
o w i _3
30 : = — ]
R | |
20 I ‘ ‘ : H
S
10 - - :
0 10 20 30 4 50 & 70 3 4 5 6
AMBIENT TEMPERATURE (°C) Ve (VOLTSI

b

LT Lo |
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intal’ Silicon Gate MOS 2102
"

A. C. Characteristics T, =0°C t0 70°C, V. = 5V £5% unless otherwise specified
Nt
LIMITS :
SYMBOL PARAMETER o POUNIT
e R mn, | TR | max. |
READ CYCLE 7]
tne | READCYCLE h 1000 ! [ ons
ty ACCESS TIME 500 1000 | ns e
teo CHIP ENABLE TO OUTPUT TIME 1 500 | ns
oz PREVIOUS READ DATA VALID WITH RESPECT 50 s
TO ADDRESS i ; _
155 PREVIOUS READ DATA VALID WITH RESPECT .o [ ns ‘
TO CHIP ENABLE r ; b
WRITE CYCLE
T twe | | WRITE CYCLE \ 1000 ns
T | ADDRESS TO WRITE SETUP TIME | 200 | ns
typ | WRITE PULSE WIDTH | 750 s
twi WRITE RECOVERY TIME 50 . ns
tow DATA SETUP TIME 800 i s
tou | DATAHOLD TIME 100 | o s
o " CHIP ENABLE TO WRITE SETUP TIME 900 | Cns
(1} Typical values are far T 5=25°C and nominal supply voltage. '
Capacitance T, = 25°C, f=1MHz
A.C. CONDITIONS OF TEST SYRGI TEST LIMITS (pF) L
TYP. | MAX.
Input Pulse Levels: +0.65 Volt t0 2.2 VoIt
Input Pulse Rise and Fall Times: 20nsec Cin INPUT CAPACITANCE 3 5 -
ALL INPUT PINS) Vy, = OV -
Timing Measurement Reference Leve!: 1.5 Volt { ! Vi
. UTPUT CAPACITANCE
Output Load: 1 TTL Gate and C_ = 100 pF Cour ouT - T 7 10 |
Vour = 0V ‘
|
Waveforms
READ CYCLE WRITE CYCLE
e s - twe P
ADDRESSX X ADDRES>< X 1:
teo—— ‘ fwi |
cHp CHIP \I+‘\ fw ™ :
ENABLE ENABLE i
tang
a "'1 }" r—Taw } wp H
b
DATA | | READ /
ouT X | X WRITE /
“": Tom, L‘* | 1w o ort
. DATA Dgg:,fﬁﬂgx DATASTABLE DATAEAY ~
| ;
3

)
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Silicon Gate MOS 2102

sk

-~

ik

S5 —
Typical D. C. Characteristics
s {NPUT CURRENT VS, EFFECTIVE INPUT OUTPUT SINK CURRENT VS,
| INPUT VOLTAGE CHARACTERISTIC QUTPUT VOLTAGE
hcd 3
T
| le'“\’} | Veg = 50V AMBIENT TEMPERATURE = 0 C
s e — 15
-25 : : : \
| L i
; I l 3
T 1 z 7 TYPICAL 2, : . 7 W0
E o l H . y E
3 E3 l H i i i E
z ; i o
-1 5 ® ; = _“’
> |
P IS S— ! 5 p—- v —
' 1 OUTPUT "LOW” TYPICAL
-5 o i " )
‘ —
o7V, pevice weut [ § | I ! : :
[T | v, max FEET vy MmN ; | ! | :
’7'511 [V +2 +3 e +5 +% 0 1 2 3 [ 0.5 1.0 1.6
Vyy (VOLTS) Vi (VOLTS} VgL (VOLTS)
. RELATIONSHIP BETWEEN CGUTPUT
CUTPUT SOURCE CURRENT VS, OUTPUT CURRENT VS, OUTPUT SINK CURRENT, NUMBER OF OR-TIES,
OUTPUT VOLTAGE VOLTAGE WITH CHIP DISABLED AND OUTPUT VOLTAGE
; ; 5 43 .
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