TYPES SN54L.5696 THRU SN54L5699, SN74L.S696 THRU SN74LS699
SYNCHRONOUS UP/IDOWN COUNTERS
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS

D2424, JANUARY 1981

SN54LS696 THRU SN54LS699 ... JPACKAGE

4-Bit Counters/Registers
SN74LS696 THRU SN74LS699 ... DW, J ORNPACKAGE

Multiplexed Outputs for Counter or Latched (TOP VIEW)
Data _

, N u/ofr U] vee
3-State Outputs Drive Bus Lines Directly cckdz 19 rco
‘LS696 . . Decade Counter, Direct Clear A3 18Jaa
‘LS697 . . Binary Counter, Direct Clear B0+ 170as
‘LS698 . . Decade Counter, Synchronous clls 1Jac

Clear _blje 1s0ap

’LS699 . . Binary Counter, Synchronous ENP[]7  14[JENT
Clear ccr(e  13[JLoAD

rcke 120G

description GNp [Jio 1 [JR/C

These low-power Schottky LS| devices incorporate syn-
chronous up/down counters, four-bit D-type registers,
and quadruple two-line to one-line multiplexers with
three state outputs in a single 20-pin package. The
up/down counters are programmable frgm the data in-
puts and feature enable P and enable T and a ripple-
carry output for easy expansion. The register/counter
select input R/E, selects the counter when low and the
register when high for the three-state outputs, Qa, Qg,
Qc, and Qp. These outputs are rated at 12 and 24
milliamperes (54LS/74LS) for good bus driving perfor-
mance.

SN54L5696 THRU SN54LS699 . .. FK PACKAGE
SN74LS696 THRU SN74LS699 ... FN PACKAGE

(TOP VIEW)}

Both the counter clock CCK and register clock RCK are
positive-edge triggered. The counter clear CCLR is
active low and is a synchronous on the 'LS696 and
'LS697, synchronous on the ‘LS698 and ‘LS699.
Loading of the counter is accomplished when LOAD is
taken low and a positive transition occurs on the counter
clock CCK.

Expansion is easily_accomplished by connecting RCO of
the first stage to ENT of the second stage, etc. All ENP
inputs can be tied common and used as a master enable
or disable control.

schematics of inputs and outputs
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TYPES SN54L5696 THRU SN54LS699, SN74L.S696 THRU SN74LS699
SYNCHRONOUS UPIDOWN COUNTERS
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS

logic symbols
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Pin numbers shown on logic notation are for DW, J or N packages.
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TYPES SN54LS696, SN74LS696
SYNCHRONOUS UP/DOWN COUNTERS
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS

logic diagrams
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Pin numbers shown on logic notation are for DW, J or N packages.
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TYPES SN54LS697, SN74LS697
SYNCHRONOUS UP/DOWN COUNTERS
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS

logic diagrams (continued)
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Pin numbers shown on logic notation are for DW, J or N packages.
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TYPES SN54LS696, SN74LS696, SN54L.5698, SN74LS698
o SYNCHRONOUS UP/DOWN COUNTERS
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS

logic diagrams (continued)
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S30IAIA 111 M
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TYPES SN54LS697, SN74LS697, SN54L.S699, SN74LS699
SYNCHRONOUS UP/DOWN COUNTERS
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS

logic diagrams (continued)
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Pin numbers shown on logic notation are for DW, J or N packages.
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TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN74LS699
SYNCHRONOUS UP/DOWN COUNTERS
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS

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

Supply voltage, VO {see NOte T} . L. i i i i e et e e e 7V
AT 0 AT o] 1 o N 7V
Off-state OUTPUL VOITAgE . . o i i it e it it e ettt ettt et ettt e ettt e b5V
Operating free-air temperature range: SN54LS696 thru SN54LS699 ... .......... ... ..... —55°C to 125°C

SN74LS696 thru SN74LS699 . .. ... .. v iv ittt i i aen. 0°C to 70°C
SLOrage tEMPEIatUre FANGE . . v v v e v et e e e e e e e e et e e e e e e e e e e e — 65°C to 150°C

NOTE 1: Voltage values are with respect to network ground terminal.

recommended operating conditions

SN54LS’ SN74LS’ UNIT
MIN NOM MAX MIN NOM MAX
Vece  Supply voltage 4.5 5 5.5 | 4.75 5 525 \
IoH  High-level output current Q_ -1 ~26 mA
RCO —-04 -0.4
Q 12 24
loL  Low-level output current T e P mA
feiock Clock frequency git g ig 2 zg MHz
CCK high or low 25 25
tyw Pulse duration RCK high or low 25 25 ns
'LS696, '1.S697 CCLR low 20 20
A thru D 30 : 30
ENP or ENT 30 30
teu Setup time L_OZ\B 30 30 ne
before CCK' t - u/D 35 35
'L.S696, 'L.S697, CCLR inactive 25 25
'LS698, 'LS699, CCLR 30 30
tou Setup time CCK t before RCK t {see Note 2) 30 30 ns (]
th Hold time 0 0 ns L
Ta Operating free-air temperature — 55 125 0 70 °c 9
NOTE 2: This set up time ensures the register will see stable data from the counter outputs. The clocks may be tied together in which case the 5
register state will be one clock pulse behind the counter. : D
-
|.—
TE {’#
XAS 3-1321
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TYPES SN54LS696 THRU SN54L.S699, SN74LS696 THRU SN74LS699
SYNCHRONOUS UP/DOWN COUNTERS
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS

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

SN54LS’ SN74LS’

PARAMETER TEST CONDITIONST UNIT
v MIN TYP' MAX |MIN TYP* MAX
V|H High-level input voltage 2 2 . \Y
Vi Low-level input voltage 0.7 0.8 \%
ViK Inputclamp voltage Vee=MIN, 1j=—18 mA -1.5 -1.5] V
Any Q loH=—1 mA 24 3.1
, . VeeeMIN, viy=2v, |8
VoH High-level output voltage | Any Q loH=—2.6 mA 24 3.1 \
ViL=V|L max
RCO 1oH=—400 pA 25 3.2 2.7 3.2
Any Q ’ loL=12mA ' 0.25 0.4 0.25 0.4
Any Q Vee=MIN, Vig=2V, | IgL=24 mA " 0.35 0.5
VoL Low-level output voitage Y cc 1H oL \
RCO ViL=ViL max loL=4 mA 0.25 0.4 0.25 0.4
RCO loL=8 mA 0.35 0.5
Off-state output current, -
1 Any Q Vee=MAX, G \" Vp=2.7V 20 20 A
OzH high-level voltage applied n cc Gar2v, o #
| Off-state output current, Any Q v MAX _G. 12V Va=0.4 V 20 20 A
n = =0. — —
ozL low-level voltage applied v cc (be ' Y #

Input current at maxi-

] . Vee=MAX, V=7 Vv 0.1 0.1l mA
mum input voltage -
|4  High-level input current Vee=MAX, V=27 V 20 20 wA
| Low-level i AL D |y ee=MAX, V(=04 V —04 04 A
ow-level input current = , V=0. m
I P All others|  °© : —0.2 0.2
| Short-circuit Any Q v MAX. Ve0 V —-30 —-130{ -30 —-130 A
. —= = , = m
OS5 sutput current§ RCO ce 0 —20 ~100| —20 ~100
IccH Supply current, outputs high See Note 3 46 65 46 65
" - Vec=MAX,
B IccL Supply current, outputs low See Note 4 48 70 48 70[ mA
. All outputs open
. 3 B | _!ccz Supply current, outputs off : See Note b 48 70 48 70
R b. B t For conditions shown as MiN or MAX, use the appropriate value specified under recommended operating conditions,
¥ All typical valuesareat Voo =5V, Tp = 25°C.
_l §On|y one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
—| NOTES: 3. IccH is measured after two 4.5 V to O V to 4.5 V pulses have been applied to CCK and RCK while G is grounded and él'l other in-
|t puts are at 4.5 V. ’
4. lccL is measured after two 0 V to 4.5 V to 0 V pulses have been applied to CCK and RCK while all other inputs are grounded.
U 5. lccz is measured after two O V to 4.5 V to 0 V pulses have been applied to CCK and RCK while G is at 4.5 V and all other in-
m puts are grounded.
g switching characteristics, Vgc =5 V, Ta = 25°C (see note 6)
m FROM TO ‘LS696, ‘LS697 ‘LS698, ‘LS699
PARAMETER TEST CONDITIONS UNIT
w (INPUT) (OUTPUT) MIN TYP MAX [MIN TYP MAX
1| - —_— 23
tPLH ceKt RCO 23 40 22 40 ns
tPHL RL =2kQ,CL = 15pF ‘ = 40 : = 40 ns
PLH m.‘ . -R—C—O 20 20 ns
PHL 13 20 13 20 ns
t 12 1
PLH cext Q 2 2 20} n
PHL 17 25 17 25 ns
t 0
PLH RCK? o) : 12 2 12 20| ns
PPHL 17 25 17 25 ns
tPHL CCLR!{ Q Ry =667 2, C| =45 pF 23 40 ns
t — 16 25 16 25
PLH RIC Q o
tPHL 16 25 16 25 ns
1 — 19 30 1 30
PZH el a 9 ns
tpZL 19 30 19 30 ns
tPHZ = a L 17 30| 17 ~30] ns
Gi a RL =667 §,C=5pF
tPLZ 17 30 17 30 ns

NOTE 6: See Genera!Information Section for load circuits and voltage waveforms.
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TYPES SN54LS696, SN541.5698, SN74L.5696, SN74LS698

SYNCHRONOUS UPIDOWN COUNTERS

WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS

typical operating sequences
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TYPES SN54L5697, SN54LS699, SN74LS697, SN74LS699
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS

SYNCHRONOUS UP/DOWN COUNTERS
typical operating sequences (continued)
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