TYPES SN54196, SN54197, SN541S196, SN541S197,SN64S196, SN548197,
SN74196. SN74197, SN741S196, SN74LS1S7, SNI4S186, SN7AS1IS7
50/30/100 -MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

BULLETIN NO, DL-8 7711808, OCTOBER 1976-REVISED AUGUST 1877

8N74' SN7!L8' ma' J OR N PACKAGE

e Performs BCD, Bi-Quinary, or Binary {TOP VIE
Counti DATA §
"8 Ve CLEAR Q cLapex
e Fully Programmable wllullaliallells]]s
e Fully Independent Clear Input é I I ] I
e Input CIamPing Diodes Simplify CLEAR 0p D B Og
System Design
¢ Output Qa Maintains Full Fan-out COUNT/ cLock
Capability In Addition to Driving LoD cLocK
Clock-2 Input oc ¢ A o0a 2
A
GUARANTEED J I l I
TYPES  COUNT FREQUENCY TYPicAL ! 2y JAfLs el
CLOCK 1 crLocK z TOWER DISSIPATION COUNT/ ac .t B, Ca CL‘;CK GND
*196, "197 050 MHz 0-25 MHz 240 mW DATA INPUTS
‘LS196, 'LS197 0-30 MHz 0-15 MHz 80 mw asynchronous input: Low input 1o clear sats Qp,,
'$196,°5197  0-100 MHz 0-50 MHz 376 mw Qg, Qc, and Qp low.
description

These high-speed monolithic counters consist of four d-c coupled, masterslave flip-flops.which are internalty
interconnected to provide either a divide-by-two and a divide-by-five counter {196, 'LS198, 'S196) or a divide-by-two
and a divide-by-eight counter ("197, 'LS197, ‘5197). These four counters are fully programmable; that is, the outputs
may be preset to any state by placing 2 low on the count/load input and entering the desired data at the data inputs.
The outputs will change to agree with the data inputs independent of the state of the clocks,

During the count operation, transfer of information to the outputs occurs on the negative-going edge of the clock pulse.
These counters feature a direct clear which when taken low sets all outputs low regardless of the states of the clocks.

These counters may also be used as 4-bit latches by using the count/load input as the strobe and entering data at the
data inputs. The outputs will directly follow the data inputs when the count/load is fow, but wiil remain unchanged
when the count/load is high and the clock inputs are inactive.

All inputs are diodeclamped to minimize transmission-line effects and simplify system design. These circuits are
compatible with most TTL and DTL logic families. Series 54, 64LS, and 54S circuits are characterized for operation
over the full military temperature range of —55°C to 125°C; Series 74, 74LS, and 74S circuits are characterized for
operation from 0°C to 70°C.

typical count configurations

‘196, ‘LS196, and "S196 typical count configurations and function tables are the same as those for ‘176.
See page 7-260.
‘197, ‘L8197, and 'S197 typical count configurations and function tables are the same as those for ‘177.
See page 7-260.

functional biock diagrams

‘196, ‘L5196, and "S196 functiona! block diagram is the same as that for ‘176. See page 7-261.
197, ‘LS197, and 'S197 functional block diagram is the same as that for ‘177. See page 7-261.
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TYPES SN54136, SN54197, SNTA196. SN74187
50-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

REVISED AUGUST 1877

schematics of inputs and outputs
EGUIVALENT OF COUNT/LOAD, EQUIVALENT OF CLOCK INPUTS TYP)
CLEAR, AND DATA INPUTS CAL OF ALL OUTPUTS
Vee - —_
Vce Vee
100 §1
Req R NOM
INPUT —— INPUT ~—
OUTPUT
NOMINAL VALUES OF
R1, A2, and R3
INPUT '196 ‘197
Count/load, Data: Rgq = 4 ki NOM Clock 1 4 ks 4 k2
Clear: Rggq =2 kSl NOM Clock 2 3 k2 6 k2

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

Supply voitage, VCC (see Note 1)

Input voltage . . ... bbbV
Interemitter voltage (see Note 2) .. .. BBV
Operating free-air temperature range: SN54196 SN54197 C«rcults -55 C to 125°C

SN74196, SN74197 Circuits 0°C to 70°C

Storage temperature range

NOTES: 1. Voitsge vaiues ara with resp

10 network gf d

—65°C to 150°C

2. This is the voitage between two emitters of a multiple-emitter transistor. For this circuit, this rating sppiles between the clear and

count/ioad inputs.

recommended operating conditions

SNG4 196, SN54197 SN74196, SN74197 UNIT
MIN NOM  MAX MiN NOM  MAX
Supply voltage, Voo 45 5 5.5 4.75 ] §5.26 v
High-level output current, Igy —800 —800 | uA
Low-level output current, Iy 16 16 | mA
Count frequency Clock-1 input o 50 o i MHz
Clock-2 input 0 25 [1] 25
Clock-1 input 10 10
Pulse width, tyy Clock-2 input 20 20 s
Clear 15 15
Losd 20 20
Input hold time, tp, High-level dota_Huvligad) ivelioad) -
Low-level data _ [tw{ioad) twitoad)
. High-level data 10 10
Input satup time, ty, Low-ieve) dats 15 15 "
Count enable time, tenablg {See Note 3) 20 20 ns
Operating free-air temperature, Ta —55 128 o 70 | °c

NOTE 3: Minimum count snable time is the Interval immedistely praceding the nagative-going edge of the clock pulse during which intarval the
count/load snd clesr inputs must both be high to ensure counting,
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- TYPES SN54196. SN54197, SNY4196. SN74197
50-MH: PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

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

SN54196, SN74196 197, SN74197
PARAMETER TEST CONDITIONS? s - L
MIN TYPT MAX |[MIN TYPE Max |
Vi High-level input voltage 2 2 v
Vi Lowievel input vohage 0.8 08 V
Vi Input clamp voitage Vee=MIN, |j=—12mA -1.5 -15] V
. Vec=MIN, Viy=2V,
\/ High-fevel output vot 24 . .4 .
OH High put voltage VIL=08V, lon= uA 34 2 34 v
Vec=MIN, Viy=2V,
\'/ Lowlevel o t vol . 04 . X
oL Lo utput voitege V)L=08V, Ig_=18mAf 02 02 041V
[ Input current at maximum input voltage Voo =MAX, V| =55V 1 1| mA
data, count/load 40 40
i High-level input current | clear, clock 1 Ve =MAX, V=24V 80 80 | uA
clock 2 120 80
data, count/load -16 —-18
cloar -3.2 —3.2
] el input t Vee=MAX, V=04V
1 Lowlevel input curren ciock cC 1= 0. 28 28 mA
clock 2 —6.4 —-3.2
SNS4' -20 -57 | -20 —57
I rt-circuit output t§ vee = MAX
0Ss Short<circuit output curren cc Sha T = e 5 mA
Icc  Supply current Voo = MAX, See Note 4 48 58 48 59 [ mA

NOTE 4: igg is measured with all inputs graunded arxd all outputs open.

TFor conditions shown as MIN or MAX, use the

fau typical values are at Voo =5V, Ty = 25°C.
1°A autputs are tested et I = 16 MA plus the limit valus of 1)y for the clock-2 input. This permits driving the clock-2 input while fanning

out to

10 Series 54/74 loads.

iate val

§ Not more than one output shouid be shortad at a time.

switching characteristics, Vec =5V, TA=25°C

lue sp:

under recommsanded operating conditions.

SN54196 SNB4197
FROM TO
PARAMETER® (INPUT) {ouTeUT) TEST CONDITIONS SN74198 SN74197 UNIT
MIN TYP MAX |MIN TYP MAX
frnax Clock 1 Qa 50 70 60 70 MHz
12 7

PLH Clock 1 aa 7 2 .
PHL 10 15 10 16
PPLH 12 18 12 18

Clack
o ock 2 Qg 17 21 o
PLH . 24 36 24 38
PHL Clock 2 Q¢ Cp =16 pF, 28 a2 % a2 ™
tPLH Clock 2 o o :‘400 - n_z ® o

ns

®HL o Sse Note 5 1218 42 63
PLH 16 24 16 24

. 8,C, Qa, , Q|
PHL A.B,CD A, Qg, Q¢ Cp 55 = 5 = ™
tPLH 22 33 22 33
PHL Ay 24 36 2% 3| "
tPHL Clear Any 28 37 2B 37| ns

fmax = i count fi Y.
tpH = propagation delay time, iow-to-high-fevel output.
tpH L = propsgation delsy time, high-to-low-level output.
NOTE 6: Load circult, input ditl and o i are the same as those shown for the '176, ‘177 {page 7-264) except that

tasting fax, Vi = 0.3 V.

itns
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TYPES SNS4L8196, SN5418197, SN74LS196, SN7418197
30-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

REVISED AUGUST 19877

schematics of nputs and outputs
EWWR'-E'"::D EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL
°°U"m A'n lwm CLOCK INPUTS DATA INPUTS OUTPUTS
Vee
RrR1 _- —_——————— Vee
v, ——i
Vee -- cc 120 2 NOM
= 25 kSt L
Req R R NOM -
INPUT -
INPUT [
INPUT Eadind
OUTPUT
NOMINAL
VALUES OF
R1, R2, and R3
Count/Losd: Req =17 kit NOM :;"":T :s:;s "B-s::l’
. - ock 1
Clear: R.q 9.2 kK{INOM Clock 2 & kS 15 k1

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

Supply voltage, Vo (see Note 1) Vv
Input voltage . 55V
Interemitter voltage (see Nots 2) .. BBV
Operating free-air tempsrature range: SN54L5196 SN54LSIQ7 Clrcults —55 C to 125°C
SN74L5196, SN74L5197 Circuits . 0°Cw70°C
Storage temperature range —65°C to 150°C
NOTES: 1. Voitage values are with respect to network ground terminal.
2. This is the voltage two of s tr . For this circuit, this rating spplies between the clear and
count/ioad inputs.
recommended operating conditions
SNSALSING, SNE4LS197 | SNT4LS 196, SN24LS197 uNIT
MiIN NOM  MAX MIN NOM  MAX
Supply voltage, Voo 45 ] 55 4.76 5 528 v
High-lavel output current, Iy -400 —400 | pA
Low-lovel output current, lg 4 8 | mA
Clock-1 input 0 30 o 30
Count frequency Clock-2 input 0 15 0 s |
Ciock-1 input 20 20
. Clock-2 input 30 30
Pulse width, ty Clear 15 15 s
Load 20 20
. High-level data__ |tw(loed) tw{load|
Input hold time, 1 Towiovel date [iaviiond) fuelioad) ns
] High-level data 10 10 ns
Iaput sstup time, ty, Low-level data 15 15
Count ensble time, tanahie (See Note 3} 30 30 ns
Operating free-air temgx , Ta —55 126 0 70 | °C
NOTE 3: Minlinum count snable tims is the interval ding the going edpe of the clock puisa during which interval the
count/Toad and clesr inputs must both be high to ensurs counting,
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1078

30-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

AEVISED OCTOBER 1976

TYPES SN54LS196, SN54LS197, SN74LS196. SN74LS197

slectrical characteristics over recommended operating free-air temperature range (uniess otherwise noted)

SNBALS196 SN74LS196
PARAMETER TEST CONDITIONS? SN541.§197 SN74LS197___ |UNIT
MIN TYP MAX | MIN TYPE MAX
Vi High-level input voltage 2 2 \%
Vy Lowlevel input voltage 0.7 08| v
Vi Input clamp voltage Voo =MIN, 1) = -18mA 1.5 15 v
VoM High-level output voltage Vec=MIN, Vi =2V, 25 34 27 34 v
Vi = VL mex: 1oH = —400 sA
VoL | output voltage Vec=MIN, V=2V, ioL=4mal 026 04 0256 04
Low-leve Vit = VIL max oL =8mAY 0.356 0.5
fnput current Deta, count/ioad 0.1 0.1
I stmaximum [oeandockl Jy o mAx, v =55V 0.2 24 A
ingut voltage Clock 2 of ‘LS196 0.4 0.4
Clock 2 of 'LS187 0.2 0.2
Data, count/load 20 20|
High-level Clear, clock 1 40 40|
"W nputcurrent  [Giock 2of (LSTRE] 'CC T MAX.  Vi=27V 80 80| “°
Clock 2 of 'LS197 40 40
Data, count/load -—04 —0.4
Clear —0.8 —0.8
he :‘:::t'mm Clock 1 Voe=MAX, V=04V —24 24 ma
Clock 2 of 'LS196 -28 —2.8)
Clock 2 of L5197 1.3 —1.3]
tgg Short-circuit output currentd Vee = MAX —20 —100} —20 ~100] mA
Icc Supply current Voc *MAX, SeeNote 4 16 27 16 27] mA
tFor conditions shown as MIN or MAX, use the apprapriete value specifled under r perating conditions,

fAH typicst values sreat Ve =5 V, Ta = 26°C.
§Not more than one output should be shorted at a tima, and duration of tha short<ircult should not exceed one second.
‘QA outputs are tested at specified I plus the limit value of 1| for the clock-2 input. This permits driving the clock-2 input while maintain-

ing fuil fan-out capability.

NOTE 4: iggc is measul

red with all inputs grounded and all outputs open.

switching characteristics, Vcc =5V, TA =25°C

FROM 10 SNBA4LS196 SN54LS197
PARAMETER® TEST CONDITIONS SN741.5196 SN74LS187  |uNiT
(INPUT) {OUTPUT)

MIN TYP MAX |MIN TYP MAX
frnax Clock 1 [=7N 30 40 30 40 MHz
tpLH 8 15 8 15

tock 1 Q
tPHL Croe A 13 20 2| "
PLH 1B 24 12 19
Kk 2 Q
PHL Cloc 8 2233 -
tPLH 38 &7 34 5t
lock o CpL = 16 pF,
L Clock 2 c ﬁL 2:"1 41 62 2 63|
L= .

12 18 55 78
tPLH Clock 2 Qp See Note 6 ns
PHL 30 45 63 95
tPLH 20 30 18 27

, C, Qa, Qp.
hL A,BCD A. Qg. Oc Qp 2 a3 PTIYY ns
tPLH 27 41 26 39

oad Al
WPHL L v 30 45 R
PHL Clear Any 34 51 34 51 ns

fmax = meximum count frequency

tpLH = propagstion delay time, low-to-high-level output, tpy | =propagstion delay time, high-to-low-level output
NOTE 6: Load circuit, input conditions, and voltsge waveforms ara the same as those shown for the ‘1786, *177 {papge 7-264) except that
ty < 15 ns, 15 < 6 N5, and Vg = 1.3 V (as opposed t0 1.5 V)

TEXAS'

NCORPORATED

INSTRUMENTS

POSY OFFICE BOX 3012 » DALLAS, TEXAS 78222

1335



| recommended operating conditions

TYPES SN5ASISE, SN5ASIS], SNIASIOE, SNI4S1T
100-MHNZ PRESETTABLE DECADE AND BINARY COUNTERS/LATCHES

schematics of inputs and outputs

EQUIVALENT OF COUNT/LOAD,

EQUIVALENT OF CLOCK INPUT TYPICAL OF
CLEAR, AND DATA INPUTS A ALL OUTPUTS
VCC — VCC P —— v,
1 ——"‘—':— cc
r4 2 $800
$ e $ Pea { nom
INPUT ; §: -
— -

y 1 -
3 y
<
{ - - ﬁk k 4 OUTPUT
<,
Vo4
-— .-q'
4
b
Cloek 1 Reg=1.2 k2 NOM
Count/Load, Clesr: H.q = 2.3 k§1 NOM Clock 2 5196 Req = 700 2 NOM
Data: Reg = 2.8 k52 NOM Clock 2 8187 Req = 1.4 k01 NOM

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

Supply voitage, Vo {see Note 1) e A4
Inputvoltage . . . . . . . . . L o o oL s e e e e e e e e e e 55V
Operating free-air temperature range: SN545196, SN545197 Circuits . . . . . . . . . —-BB°Cto125°C

SN745196, SN745197 Cirewits . . . . . . . . . . 0°Cto70°C

Storage temperature range —65°C to 150°C

NOTE 1: Voitage values are with respect to network ground tarminal,

SN645196, SNG48197 SN745186, SN748197 uNIT
MIN NOWM MAX MIN NOM MAX
Supply voltege, Voe 4.5 5 5.5 4.75 5 6.25 v
High-leve! output current, lon -1 —1 mA
Low-level output current, 10| 20 20 mA
Clock-1 input 0 100 0 100
Clock f MH
ock Trequency Clock-2 input o 50 0 50 :
Clock-1 input 5 5
Pul . Clock-2 input 10 10 <
ul , n
$8 WIGHh, tw Cloar 30 30
Load 5 5
High-evel data 3t 3
I hold time, t
nput hold time, th avol data 3t 3t ng
Input setup ti High-lavet data 6t et n
n up time, ]
put sotup time. Low-level data ot 6t
Count enable time, tanahie (see Note 3) 12 12 ns
Operating free-air tamperature, Ta —55 126 0 70 °c
NOTE 3: Minimum count enable time is the i [N y p ing the nega going edge of the clock pulse during which intervat the
count/load snd clear inputs are both high to permit counting,
107¢
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TYPES SNSASINE, SN548197, SN748196, SN745187
1“-!!!2 PRESETTABLE DECADE AND BINARY COUNTERS/LATCHES

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

SNS4AS 106, SNBAS197,
PARAMETER TEST CONDITIONS? SN748196 SN748187 UNIT
MIN _TYPT MAX |MIN TYPT MAX
Vi Highdevel input voltage 2 2 v
ViL  Lowdeve! input voltage 08 08| v
Vik Input clamp volitage Ve = MIN, I} = ~-18mA -1.2 -1.2 v
i Vee = MIN, ViH=2V, 548 | 26 34 26 34
Vi Highdevet output volt
OH M put voltage ViL=08V, IoH=—1mA [745 | 27 34 27 34 v
Vcc=MIN, V=2V,
Vi Low-evel autput volt: o 0.
oL put voltage VIL=08V. IgL=20mA" 8 il
{nput current at maximum
1y . Ve = MAX, V=55V 1 1| mA
input voltage
I High-level input current Vec=MAX, V=27V 50 50 | pA
data, count/load " 075 078 R
. Low-evel input | cleer Ver=MAX.  Vi=05V ) ) ™
n current clock 1 cc ‘ 1= -8 -8 | mA
clock 2 -10 —8 | mA
los  Shortcircuit output current$ Vee = MAX -30 —110 | —30 -110 | mA
| 548 75 110 75 110
I Supply current Vee ~MAX,  See Note 4 mA
cc il cc [7as 75 120 75 120
NOTE 4: ige is measured with all inputs grounded and alf cutputs open,

TFor conditions shown as MIN or MA X, use the eppropriate value spacified under recommended operating conditiona.
o

LAl typical values are st Voo = 5 V, Ta = 25°C.

Qpa outputs are testad at fqy = 20 mA plus the limit value of Iy for the clock-2 input, This permits driving the clock-2 input while fanning

out to 10 Series 5AS/74S loads.

Not more than one output should be shorted at a time, and durstion of the short-circult should not excesd one sacond,

switching characteristics, Voo =5V, Tp = 265°C

J— o SNEAS196, SNBAS197,
PaRAMETER® | o | outeun) TEST CONDITIONS SN745196 SN745197 UNIT
NPY b MIN TYP MAX |MIN TYP MAX
frnax Clock 1 Op 100 140 00 140 MHz
5 10 10
tPLH Ciock 1 QA : ns
tPHL 10 8 10
1 70 10
PLH Clock 2 g > > ns
tPHL 8 12 8 12
tPLH 18 12 18
Clock 2 Q¢ C = 15pF, ns
4 16 24 1 72
tPHL R =2804, 5 10 1: 27
PLH Clock 2 ap Ses Note 7 ns
PHL 12 22 33
tPLH 7 12 7 12
A,B,C,D | Qp,Q8.Qc, ns
PHL ¢ A. Q8. Oc. 9o 12 18 12 18
PLH 10 18 0 18
Losd ns
PHL o Any 12 18 12 18
tPHL Clear Any 26 37 26 37 ns

O nax = maximum input county frequancy.

tp_H = propagation deisy time, low-to-high-level cutput,
tpHL = propagation delay time, high-to-low-level output,

NOTE

7: Load circult, input

, and g8

ms are the same as those shown for the '178,

‘177 on page 7-264.
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