TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE QUTPUTS

D2423, JANUARY 1981

SN54L5690 THRU SN54LS693 ... JPACKAGE

e 4-Bit Counters/Registers
SN74LS690 THRU SN74LS693 ... DW, JORNPACKAGE

e Multiplexed Outputs for Counter or Latched © (TOP VIEW)
Data U=
¢ 3-State Outputs Drive Bus Lines Directly C((::cl:-EE 190] ng
¢ ‘LS690 . . Decade Counter, Direct Clear A3 18[Jaa
‘LS691 . . Binary Counter, Direct Clear Bj¢ 170ag
' ‘LS692 . . Decade Counter, Synchronous clls 1Qac
Clear | o(Js 150ap
‘LS693 . . Binary Counter, Synchronous Clear _enp[]7  14[deNT
rcr(]e  13[] LoAD
description : rek[e 12{JG
These low-power Schottky LS| devices incorporate syn- enolfro 11 [1R/C

chronous counters, four-bit D-type registers, and

quadruple two-line to one-line multiplexers with three- SN54L5690 THRU SN54LS693 . . . FK PACKAGE
state outputs in a single 20-pin package. The counters SN74LS690 THEU SN74LS693 .. . FN PACKAGE
(TOP VIEW)

can be programmed from the data inputs and have
enable P inputs and enable T inputs and a ripple-carry
output for easy expansion. The register/counter select
input, R/E, selects the counter when low or the register
when high for the three-state outputs, Qp, Qg, Qc, and
Qp. These outputs are rated at 12 and 24 milliamperes
(564LS/74LS) for good bus-driving performance.

Individual clock and clear inputs are provided for both
the counter and the register. Both clock inputs are
positive-edge triggered: The clear line is active low and
is asynchronous on the ‘LS690 and 'LS691, syn-
chronous on the 'LS692 and 'LS693. 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.
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schematics of inputs and outputs

EQUIVALENT OF . EQUIVALENT OF TYPICAL OF RCO OUTPUT
A, B, C, D INPUTS ALL OTHER INPUTS ALL QOUTPUTS
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TYPE SN54LS690, SN74LS690
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE OUTPUTS

logic diagrams
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TYPE SN54LS691, SN74LS691
SYNCHRONOUS 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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TYPE SN54LS692, SN74LS692
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE OUTPUTS

logic diagrams (continued)
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TYPE SN54LS693, SN74L5693
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE OUTPUTS

logic diagrams (continued)
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TYPES SN54L.5690 THRU SN541.8693, SN74L.5690 THRU SN.74L5693
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE OUTPUTS

logic symbols

'LS690 'LS691
g2 =X LI N ey MUX
AL PP RigA__G21
RCLR-LB—’—Q‘FHZ RCCA-EL R12
RCK 19) D>C11 ncxﬂ—>c11
CTRDIV16
corR- T LN
[OAD _t:“:” IM1 [LOAD] LOAD —ti“a’ IM1 [LOAD]
M2 [COUNT] M2 [COUNT)
ent-l 63 scr-9tz2 221 Rco ent2 {g3  sereisdzze 2} _geo
ene2 g4 ‘ ene-l s
cek-2—b 52,34+ JJ cekZ—Bcsrz3.a¢
=) L
A8 tisp [ 6h11D 1222% (8 _q, a3 tiso [ 6h1D 12 zizl;v 48 o,
6|27 : 6}z
e ) 07 _og R ) 07 ag
c (5 Tal (16) ac c (5) T (16) ac
p—t8 8] {(15) ap () 51 (15) ap
15602 ‘L5693
LT v MOX R o MOX
P rieL__{s21 ' ricAl 621
‘ 3 ' ACTR-ELESTIRT, RCLA-2LtTTR12
gt rek-2L—bcn rek-2—bcn
L CTROIVI0 CTRDIVI
- CCLR(L::-:”-b 5R6 ﬁﬁ'%b‘sas
- EA—D—tiw [LOADI W)—ﬁ‘w {LOADI
- M2 [COUNT] M2 [COUNT]
ent28 _dg3  scr-9fz22 222 _gco et 1o act=15d 222 242 _Rrco
O ene-LJga ene -2 Jca
2 cek-2 C5/2,3,4+ . cok42bcrr2,3.4+ .
S C r C
@) JUNEII PP (") ’: oo LI PO PN (I 1:2_‘_2%\7 48 g,
m 5t = Ul an_q 5@ = H an_o.
c-2 {4 el Qc R (4] 16 Qc
oo} o) as oo T o as oo
Pin numbers shown on logic notation are for DW, J or N packages.
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3.1308 TeExas

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE OUTPUTS

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

Supply voltage, VCC (s8 NOte 1) L .o o i e e e i e et e e e e e 7V
LY o 1UR 4o o= 7V
Off-state OUTPUL VOItAEE . . . i i it it it e e s e e et e et et et sttt et e e e e e e 5.5V
Operating free-air temperature range: SN54LS690 thru SN54LS693 . ................... —55°C to 125°C

SN74LS690 thru SN74LS693 .. ....... ... ... ... .. 0°C to 70°C
SLOrage teMPerature FANGE . . . . v v v ot e 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
Vee Supply voltage 4.5 5 5.5 4.75 5 5.25 Vv
ViH High-level input voltage 2 2 N \)
ViL Low-level input voltage 0.7 0.8 \
i High-level output current Q 1 —26 | mA
igh-level output curren
OH s P RCO Y ~04 | mA
! Q 12 24 mA
oL Low-level output current -
RCO 4 8 mA
¢ Clock frequ CcCcK 0 20 0 20 MHz
c enc
clock auency RCK 0 20 0 20 | MHz
CCK high or low 25 25
. RCK high or low 25 25
Ty Pulse duration AR 20 2 ns
o ;
“L$690, ‘LS691 ad
CCLR low 20 20
A thru D 30 30
. ENP or ENT 30 30
tsu Setup time o 3 2 -
ns
before CCK t ! w
‘L5692, *L.S693 CCLR | 40 40 wl
'LS690, ‘LS691 CCLR 1 inactive 25 25 9
. CCK t (see Note 2) 30 30 >
tsy Setup time — -
‘LS690, ‘L.S691 RCLR t inactive 25 25 ns Ll
before RCK 1
"L5692, ‘L5693 RCLR 4 20 20 ()]
th Hold time Any input from CCK t or RCK t 0 0 ns wead
Ta Operating free-air temperature — 55 125 0 70 °C =
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 |_
register state will be one clock pulse behind the counter.
Texas WP
XAS 3-1309
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TYPES SN54LS690 THRU SN54LS693, SN74L.S690 THRU SN74LS693
SYNCHRONOUS 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 MIN_ TYPE MAX |wmin TveE max | UNIT
Vik Vee =MIN, I =~ 18mA — 15 -15 \"
Any Q Vee = MIN, Vi = 2 V, IoH=—=1mA 24 31
VOH Any Q V)L = MAX IoH = — 26 mA 24 3.1 \Y
RCO loH=—04mA 25 3.2 2.7 3.2
Any Q loL=12mA 0.25 0.4 0.25 0.4
Vo |Ama Vee=MIN, Vi =2V, IoL = 24 mA 035 05|
RCO ViL = MAX loL = 4 mA 025 04 025 04
RCO oL =8mA 0.35 0.5
lozH Any Q Vee = MAX, Vi =2V, VL = MAX, 20 2 LA
Vo=27V
lozL Any Q VCCI=MAX,V|H=QY, ViL = MAX, — 20 _ %
Vg =04V LA
I Veec=MAX, V=7V 0.1 0.1 mA
lH Voo =MAX, V=27V 20 *20 HA
i AtUD |y e =MAX, V| =04V — 04 el
I All others cc Yl -0.2 - 0.2 i
loss Any Q Vee = MAX, Vo = 0V — 30 —130 { ~ 30 — 130 rﬁA
? RCO - 20 —100 | — 20 - 100
IccH VC'C - MAX, See Note 3 46 65 46 65
lccL See Note 4 48 70 48 70 mA
All outputs open
lccz See Note 5 a8 70 48 70

W

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Voo =5 V, Tp = 25°C.
§ Not more than one output should be shorted at a time and duration of short-circuit should not exceed one second.

NOTES: 3. IccH is measured after two 4.5 V to 0-V to 4.5-V pulses have been applied to CCK and RCK while G is grounded and all other in-.
puts are at 4.5 V.

—I 4. IccL 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 groynded.
—I 5. lccz is measured after two 0-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-

r~ puts are grounded.
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TYPES SN54LS690 THRU SN54L.5693, SN74LS690 THRU SN74LS693
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE OUTPUTS

switching characteristics, Voc =5 V, TA =25°C (see note 6)

FROM TO ‘LS690, 'LS691 ‘LS692, 'LS693

PARAMETER TEST CONDITIONS UNIT
(INPUT) {OUTPUT) MIN TYP MAX |MIN TYP MAX
tPL H . 23 40 23 40
CCKt RCO RL=2kQ,CL=15pF ns
tPHL ‘ - L=se 23 40 23 40
t 13 20 13 - 20
PLH ENT RCO ns
tPHL 13 20 13 20
t 12 20 12 20
PLH cekt Q ' ns
tPHL 17 25 17 25
12 20 12 20
IPLH RCKt Q ns
tPHL 17 25 17 25
tPHL CCLRI Q 23 40 i ns
tPHL RCLR!{ Q 20 30 ns
R =667 2,C_=45pF
t - 1 - 25 16 25
PLH R/C Q S ns
tPHL 16 25 16 25
t] = 1 1 30
PZH Gy Q 9 30 9 ns
tpzL 19 30 19 30
t - 17 30 17 30
PHZ Gt a RL =667 2, CL = 5pF ns
tpLZ i 17 30 17 30
NOTE 6: See General Information Section for load circuits and voltage waveforms.
tpLH = Propagation delay time, low-to-high-level output
tp. = Propagation delay time, high-to-low-level output
tpzH4 = Output enable time to high level
tpzy = Outputenable time to low level
tpyz = Output disable time from high level
tpLz = Output disable time from low level =
2.
3]
a
J
h
P
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TYPES SN54LS690, SN54LS692, SN74LS690, SN74L5692
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS

AND MULTIPLEXED 3-STATE OUTPUTS

typical operating sequences
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GISTERS

SN54LS693, SN74LS691, SN74LS693
AND MULTIPLEXED 3-STATE OUTPUTS

SYNCHRONOUS COUNTERS WITH-OUTPUT RE

TYPES SN54LS691,

typical operating sequences (continued)
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