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Presettable Decade and Binary Counters

These high-speed counters consists of four d-c coupled, master-slave flip-flops which are internally
interconnected to provide either a divide-by-two and a divide-by-five counter (196) or a divide-by-two
and a divide-by-eight counter (197). These counters are fully programmable; that is, the outputs may
be preset to any state by placing a low on the count/load input and entering the desired data at the
data inputs. The outputs will change 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 state of the clocks.

Rochester Electronics
Manufactured Components

Rochester branded components are
manufactured using either die/wafers
purchased from the original suppliers
or Rochester wafers recreated from the
original IP. All recreations are done with
the approval of the OCM.

Parts are tested using original factory
test programs or Rochester developed
test solutions to guarantee product
meets or exceeds the OCM data sheet.

Quality Overview

ISO-9001

AS9120 certification

Qualified Manufacturers List (QML) MIL-PRF-38535
 Class Q Military
* Class V Space Level

Qualified Suppliers List of Distributors (QSLD)
* Rochester is a critical supplier to DLA and

meets all industry and DLA standards.

Rochester Electronics, LLC is committed to supplying
products that satisfy customer expectations for
quality and are equal to those originally supplied by
industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electronics
guarantees the performance of its semiconductor products to the original OEM specifications.
‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings may be
based on product characterization, design, simulation, or sample testing.
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DM54L.S196/DM74LS196, DM54L.S197/DM74LS197
Presettable Decade and Binary Counters

General Description

These high-speed counters consist of four d-¢c coupled,
master-slave flip-flops which are internally intercon-
nected to provide either a divide-by-two and a divide-by-
five counter (196) or a divide-by-two and a divide-by-eight
counter (197). These counters are fully programmable; that
is, the outputs may be preset to any state by placing a low
on the count/load input and entering the desired data at
the data inputs. The outputs will change 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 state 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 low, but will remain unchanged
when the count/load is high and the clock inputs are
inactive.

TYPICAL COUNT CONFIGURATIONS LS196

The output of flip-flop A is not internally connected to the
succeeding flip-flops; therefore, the count may be operated
in three independent modes: .

1. When used as a BCD decade counter, the clock-2 in-
put must be externally connected to the Qp output.
The clock-1 input receives the incoming count, and a
count sequence is obtained in accordance with the
BCD count sequence truth table.

2. If a symmetrical divide-by-ten count is desired for fre-
quency synthesizers (or other applications requiring
division of a binary count by a power of ten), the Qp
output must be externally connected to the clock-1 in-
put. The input count is then applied at the clock-2 in-
put and a divide-by-ten square wave is obtained at
output QA in accordance with the bi-quinary truth
table.

3. For operatjon as a divide-by-two counter and a divide-
by-five counter, no external interconnections are re-
quired. Flip-flop A is used as a binary element for the
divide-by-twa function. The clock-2 input is used to
obtain binary divide-by-five operation at the Qg, Qc,

and Qp outputs. In this mode, the two counters oper-
ate independently; however, all four flip-flops are
loaded and cleared simultaneously.
LS197
The output of flip-flop A is not internally connected to the
succeeding flip-flops; therefore the counter may be operat-
ed in two independent modes:

1. When used as a high-speed 4-bit ripple-through
counter, output QA must be externally connected to
the clock-2 input. The input count pulses are applied
to the clock-1 input. Simultaneous divisions by 2, 4, 8,
and 16 are performed at the Qa, Q, Qc, and Qp out-
puts as shown in the truth table.

2. When used as a 3-bit ripple-through counter, the input
count pulses are applied to the clock-2 input. Simulta-
neous frequency divisions by 2, 4, and 8 are availabte
at the Qg, Qc. and Qp outputs. Independent yse of
flip-flop A is available if the load and clear functions
coincide with those of the 3-bit ripple-through
counter.

Features
B Performs BCD, bi-quinary, or binary counting
B Fully programmable
| Fully independent clear input
| Output QA maintains full fan-out capability in addition to
driving clock-2 input
m Typical count frequency
Clock 1 40 MHz
Clock 2 20 MHz

m Typical power dissipation 80 mwW

Absolute Maximum Ratings (Note 1)

Supply Voltage v
Input Voltage 5.5V
Storage Temperature Range —65°Cto 150°C
Note 1: The “Absolute Maximum Ratings” are those values beyond
which the safety of the device cannot be guaranteed. The device should
not be operated at these limits. The parametric values defined in the
“Electrical Characteristics” table are not guaranteed at the absolute

maximum ratings. The “Recommended Operating Caonditions’ table will
define the conditions for actual device operation.

Connection Diagram (Dual-In-Line Package)

5415196 (J)
54L8197 (J)

74LS5196 (N)
74LS197 (N)

Note: Low input to clear sets Qa. Qg, Q¢ and Qp low.

DATA INPUTS
—e,

cLOCK
Vec CLEAR  Qp [ [ op
14 13 12 1 10 9 8
<
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COUNT Q¢ c A Qs CLOCK GND
LOAD ———
DATA INPUTS TLIF/6409-1
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=
Recommended Operating Conditions %
DMS54LS196 ' DM74LS196 0
Symbol Parameter * " Units -
Min Nom Max Min Nom Max 8
Voo Supply Voltage 45 5 55 475 5 5.25 v o
Vi High Level Input 2 2 v =
N
Voltage l'E
Vi Low Level input 0.7 0.8 v ‘_’2
Voltage 8
lon High Level Output -04 -04 mA "c
Current
. =
loL Low Level Output 4 8 mA [°y]
&
Current r
folk Clock Frequency 0 30 0 30 MHz ‘.’2
(Note 2) S
S
Clock Frequency 0 20 0 20 MHz (o]
(Note 3) 5
tw Pulse Width Clock 1 20 . 20 ns e
Clock 2 30 30 @
Clear 15 15 3
Load 20 20
tsu Setup Time Data High 8! 8t ns
(Note 1) ‘Data Low 121 : 121
ty Hold Time Data High ol [} ns
(Note 1) Data Low 8 6!
ten Count Enable Time 30 30 ns
(Note 4)
Ta Free Air Operating ~ 55 125 0 70 °C
Temperature

Note 1: The symbol (1) indicates the rising edge of the clock pulse is used for reference.

Note 2: C| =15 pF and R =2 k.

Note 3: C| =50 pF and R =2 kQ.

Note 4: Count-enable time is the interval immediately preceding the negative-going edge of the clock pulse during which the COUNT/LOAD and CLEAR in-
puts must both be high to ensure counting.
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DM54LS196/DM74LS196, DM541.S197/DM74LS197

'LS196 Electrical Characteristics

over recommended operating free air temperature {unless otherwise noted)

Typ

Symbol Parameter Conditions Min (Note 1) Max Units
\' Input Clamp Voitage Vee=Min, | = —18 mA -15 \
VoH High Level Output Ve =Min DM54 25 34 v
Voltage lon = Max DM74 27 34
ViL=Max
V|H =Min
VoL Low Level Output Voo =Min DM54 0.25 0.4 v
Voltage lo = Max DM74 0.35 05
V|L=Max
le =Min
(Note 4)
|0L=4 mA DM74 0.25 0.4
VYoo =Min
Iy Input Current@Max Voo = Max Clock 1 0.2 mA
Input Voltage V=55V Clock 2 0.4
Clear 0.2
i Others 0.1
'™ High Level Input Voo = Max Clock 1 40 pA
Current V=27V Clock 2 80
Clear 40
Others 20
e Low Level Input Voo =Max Clock 1 —-24 mA
Current V| =0.4V Clock 2 —28
Clear -08
Others -04
los Short Circuit Ve = Max DM54 -20 -100 mA
Output Current (Note 2) DM74 _20 ~ 100
lee Supply Current Ve = Max (Note 3) 16 27 mA

Note 1: All typicals are at Voo =5V, TA=25°C.

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second.
Note 3: Icc is measured with all inputs grounded and all outputs open.

Note 4: Q outputs are tested at |g| = Max plus the limit value of liL for the CLOCK 2 input. This permits driving the CLOCK 2 input while maintaining full
fan-out capability.
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(=)
’LLS196 Switching Characteristics =
at Voo =5V and To =25°C (See Section 1 for Test Waveforms and Output Load) #
w
From R =2k2 o
(Input) . [
Parameter To C_ =15 pF Cy =50 pF Units a
(Output) Min Typ Max Min Typ Max =
N
frmax Maximum Clock 1 30 40 20 30. MHz ,43
Clock Frequency to 9
Qa 8
tpLH Propagation Delay Clock 1 8 15 11 20 ns -
Time Low to High ] to =
Level Output Qa E
tpyL Propagation Delay Clock 1 13 20 20 30 ns #
Time High to Low - to C_q
Level Output Qa 9‘
tpLy Propagation Delay Clock 2 10 24 19 29 ns a
Time Low to High to 2
Level Output Qg §
tpw, Propagation Delay Ciock 2 22 33 28 42 ns ";
Time High to Low to : —h
Level Qutput Qg 3
tp 4 Propagation Delay Clock 2 22 57 45 68 ns
Time Low to High to
Level Qutput Qg
tpuL Propagation Delay Clock 2 22 62 48 72 ns
Time High to Low to
Level Output Q¢
tpLn Propagation Delay Clock 2 12 18 15 23 ns
Time Low to High to
Level Output Qp
tpy. Propagation Delay Clock 2 12 45 36 64 ns
Time High to Low to
Level Output Qp
tpLy Propagation Delay Data 11 30 23 35 ns
Time Low to High to
Level Qutput Any Q
tpL Propagation Delay Data 29 44 35 53 ns
Time High to Low to
Level Output Any Q
tpLn Propagation Delay Load ’ 27 41 30 45 ns
Time Low to High to
Level Output Any Q
tpuL Propagation Delay Load 30 45 36 54 ns
Time High to Low to
Level Output Any Q
' tpyL Propagation Delay Clear 29 51 40 80 ns
Time High to Low to
Level Output Any Q
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DM54L.5196/DM74LS196, DM54LS197/DM74LS197

Recommended Operating Conditions

DM54LS197 DM74L5197
Symbol Parameter Units
Min Nom Max Min Nom Max
Vec Supply Voitage 45 5 5.5 4.75 5 5.25 v
Vi High Level tnput 2 2 v
Voltage
Vi Low Level input 0.7 0.8 v
Voltage
lon High Level Output ~-04 -04 mA
Current
loL Low Level Output 4 8 mA
Current
foLk Clock Frequency o] 30 0 a0 MHz
(Note 2)
Clock Frequency 0 20 0 20 MHz
(Note 3)
tw Pulse Width Clock 1 20 20 ns
Clock 2 30 30
Clear 15 15
Load 20 20
tsu Setup Time Data High 8! 8t ns
(Note 1) Data Low 121 121
Ay Hotd Time Data High of ot ns
(Note 1) Data Low 6! 61
ten Count Enable Time 30 30 ns
(Note 4)
Ta Free Air Operating ~55 125 0 70 °C

Temperature

Note 1: The symbol {1) indicates the rising edge of the clock pulse is used for reference.
Note 2: Ci =15 pF and R =2 k2.
Note 3: C| =50 pF and R =2 kf.
Note 4; Count enabie time is the interval immediately preceding the negative-going edge of the clock pulse during which the COUNT/LOAD and CLEAR in-
puts must both be high to ensure counting.
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=
'LS197 Electrical Characteristics =
over recommended operating free air temperature (unless otherwise noted) r‘“—
2
Symbol Parameter Conditions Min (NR: 1) Max Units g
] Input Clamp Voltage Vee=Min, = —18 mA -1.5 v g
VoH High Level Output Vee=Min DM54 25 3.4 Vv E
Voltage '\?Hf:::: DM74 27 3.4 »
V:: = Min .8
VoL Low Level Output Vgoe = Min DM54 7 0.25 0.4 Vv o
Voltage loL =Max DM74 0.35 05 =
ViL= M?x "E
oy @
loL =4 mA DM74 0.25 0.4 g
Vee =Min [w)
Iy Input Current@Max Vcg =Max Clock 1 0.2 mA E
Input Voltage V=7V Clock 2 0.2 I'E
Clear 0.2 ‘-’2
Others 01 . 3
I High Level Input Vee = Max Clock 1 40 A
Current V=27V Clock 2 40
Clear 40
Others 20
e Low Level Input Ve = Max Ciock 1 —-24 mA
Current V=04V Clock 2 ~13
Clear -08
Others -04
los Short Circuit Ve = Max DM54 -20 -100 mA
Output Current (Note 2) DM74 —20 ~100
lee Supply Current Vg =Max (Note 3) 16 27 mA

Nole 1: All typicais are at Voo =5V, Ta =25°C.

Note 2: Not more than one output should be shorted at a time, and the duralion should not exceed one second.

Note 3: icc is measured with ail inputs grounded and all outputs open.

Note 4: Qp outputs are tested at iy = Max plus the limit value of I)_for the CLOCK 2 input. This permits driving the CLOCK 2 input while maintaining full
{an-out capability.
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DM541.5196/DM74LS196, DM54LS197/DM74LS197

’LS197 Switching Characteristics

at Voo =5V and Ty =25°C (See Section 1 for Test Waveforms and Output Load)

From

= R =2kn
{Input) .
Parameter To C_ =15pF C. =50 pF Units

(Output) Min Typ Max Min Typ Max
fmax Maximum Clock 1 30 40 20 30 MHz
Clock Frequency to

Qa

tpLn Propagation Delay Clock 1 8 15 11 20 ns
Time Low to High to
Level Output Qa
tpHL Propagation Delay Clock 1 14 21 20 30 ns
Time High to Low to
Level Output Qa
tpLy Propagation Delay Clock 2 12 19 15 23 ns
Time Low to High to
Level Output Qg
tpHL Propagation Defay Clock 2 15 35 29 44 ns
Time High to Low to
Level Qutput Qg
tpLn Propagation Delay Clock 2 22 51 40 60 ns
Time Low to High to
Level Output Q¢
tpuL Propagation Deiay Clock 2 25 63 50 75 ns
Time High to Low to
Level Output Q¢
tpLy Propagation Delay Clock 2 30 78 65 98 ns
Time Low to High to
Level Output Qp
tpHL Propagation Delay Clock 2 35 95 71 106 ns
Time High to Low to
Level Output Qp
tpLn Propagation Delay Data 15 27 21 32 ns
Time Low to High to
Level Output Any Q
tpuL Propagation Delay Data 29 44 35 53 ns
Time High to Low to
Level Output Any Q
tpL Propagation Delay Load 20 39 29 . 45 ns
Time Low to High to
Level Qutput Any Q
tpL Propagation Delay Load 30 45 36 54 ns
Time High to Low to
Level Output Any Q
tpy Propagation Delay Clear 29 51 40 60 ns
Time High to Low to
Level Output Any Q
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2
Function Tables z
. r
2
LS196 ©
Decade {BCD) LS196 LS197 Q
(See Note A) (See Note B) ' (See Note A) [ w]
=
Output Output Output E
Count Count Count rr
Gp Qc O Qa Qa Op Qc Gs Gp Qc O Qa »
0 L L L L o] L L L L 0 L L L L 0
1 L L L H 1 L L L H 1 L L L H &
2 L L H L 2 L. L H L 2 L L H L [w ]
3 L L H H 3 L L H H 3 L L H H =
4 L H L L 4 L H L L 4 L H L L -
5 L H L H 5 H L L L 5 L H L H -
8 L H H L 6 H L L H 6 L H H L 4
7 L H H H 7 H L H L 7 L H H H ©
8 H L L L 8 H L H H 8 H L L L N
] H L L H 9 H H L L 9 H L L H o
10 H L H L s
o ) 11 H L H H N
H = High Level, L = Low Level 12 H H L L r
Note A: Quiput Op connected fo clock-2 input. 13 H H L H ‘_’2
Note B: Output Qp connected to clock-1 input. 14 H H H L (7<)
15 H H H H ~
Logic Diagrams
LS196 LS197
DATA A Lﬁ_‘j}_‘ . DATA A L—D_
COUNT/ (1) r~ 1y « .COUNT/ (1} — 1
LOAD 4 . PRESET LOAD m PRESET
(13) | a4 o2 (13) s A HpPN
CLEAR A A CLEAR r A A
8 | | l
cLocK 1( ) CLEAR crock 1 ® CLEAR
(10) ——_‘(3 : (10} T I::
DATA B DATAB
o A 3 j
:RESET PRESET
6 (9) (9)
cLOCK z( ) b cLk Gs Qg  CLOCK2 © —cabT Ogl-9— OB
"iean CLEAR
DATA c( ! . parac &
= 1 .Y
PRESET PRESET
2 2)
Lot oc ¢ Z)c —»T Q¢ 1L Q¢
CLEAR CLEAR
L ¥ -—_DO—_'Y
(11) (11) 1
DATA D f DATA D
—’—'D"ﬁ 2 12 _:DC )
PRESET 2 PRESET
J Gp o (12)
—0p CLK T QOp}—-Qp
K @
[|_CLEAR CLEAR
L L L
TLIF16409-2 TL/F/6409-3

4-249



	RE_DScover_DM54_74LS196-197_18jul13
	DM54_74LS196-197 (NSC)

