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Internal Registers (continued) _ - T--51-09-03

Revision Register (Revision B only)

This 8-bit reﬁister is a read-only register, specig'ing. the revision of the Bt459, The four most significant bits signify
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SN541.5668, SN74LS668

SYNCHRONOUS 4-BIT UP/DOWN COUNTERS

logic diagram (positive logic)
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Pin numbers shown are for D, J. N, and W packages.
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SN54LS669, SN74LS669
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS

logic diagram (positive logic) {continued)

SN54L.5669, SN74LS669, BINARY COUNTERS
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Pin numbers shown are for D, J, N, and W packages.
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S9JIAD

SN54LS668, SN74LS668
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS

'L$668 DECADE COUNTERS
logic symbol?
. o ® CTRDIV10
typical load, count, and inhibit sequences GAD M1 (LOAD}
" M2 [COUNT]
. . B—t G3 (UP] 15)
lilustrated below is the following sequence: vl G4 [DOWN] 3,5(;1-.9:(1—31 0
et o g5 4,5CT=0]
1. Load (preset) to BCD seven P} o6
2. Count up to eight, nine {maximum), zero, one, and two cir-% b 2,356+/C7
3. Inhibit 2458 e
4. Count down to one, zero {minimum), nine, eight, and seven A%—- 1,70 (1 e Qa
8 =] (2 b Qp
o8 0 uz oo
o8l m ITETIN

T This symbol is in accordance with ANSI/IEEE Std. 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
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SN54L5669, SN74L5669
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS

'LS669 BINARY COUNTERS
logic symbolt
™ CTRDIV16
. s g TOAD M1 [(LOAD]
typical load, count, and inhibit sequences P 2 [COUNT]
3 [UP) 15)
uie 4 [pown) 3567158 :(I-ln_&i
IHustrated below is the following sequence: vop ] o 4.5CT=0)
{7
. . ENP 6
1. Load (preset) to binary thirteen ok 235,847
2. Count up to fourteen, fifteen (maximum), zero, one, and two b 2,456
3. Inhibit *—@—*hil__—: LI
4. Count down to one, zero {minimum), fifteen, fourteen, and thirteen s—:-:— {21 ::::
c 14l
T ol (T

T This symbol is in accordance with ANSI/IEEE Std. 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
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SN54LS668, SN54LS669, SN74LS668, SN74LS669
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT

TYPICAL OF ALL OUTPUTS

-= vee
Vee 120 2 NOM
Req
INPUT ¢ —-—
Cal
Yy
!! OUTPUT
+ _
Load: Req = 10 kil NOM
2 Data: Rgq = 25 kil NOM
Clock, Enable P, T, U/D: Ry = 20 kil NOM
-
-
-
o
<.
(2]
(4]
7]
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, V¢ {see Note 1) 7V
Input voltage T )
Operating free-air temperature range:  SN541.5668, SN54LS669 . -65°C t0 125°C
SN74LS668, SN74LS669 . 0°C 10 70°C
Storage temperature range —65°C to 150°C
NOTE 1: Voltage values are with respect 10 network ground terminal.
recommended operating conditions
SN54LS668 SN74LS 668
SN54LS 669 SN74LS 669 UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Vgc 45 5 55| 4.75 ) 525 V
High-levet output current, 1QH —400 —400| uA
Low-level output current, 19 4 8] mA
Clock frequency, felock [ 25 0 25| MHz
Width of clock pulse, ty(clock) (gh or low) (see Figure 1) 20 20 ns
Data inputs A,B,C, O 25 25
Setup time, tg,, (see Figure 1) ENP or ENT 40 40 ns
LOAD 30 30
u/D 45 45
Hold time at any input with respect to clock, th {see Figure 1) 0 ns
Operating free-air temperature, Ta -55 125 70| °c
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SN54LS668, SN541.8669, SN74LS668, SN74LS669
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS

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

N SN54L5668 SN74LS668
PARAMETER TEST CONDITIONS? SN64LS669 SN74LS669 UNIT
MIN TYP} maX [MIN TYPi maX
V|4 High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 08| Vv
Vi Input clamp voltage Ve = MIN, 1= —18 mA -1.5 -15] V
Vee = MIN, ViH=2V,
High-level output vol 25 34 2.7 3.4 v
Vou High-level output voltage VL = Vi max, IgH = ~400 gA
Vee=MIN, 1, -ama 025 04 025 04
VoL Low-level output voltage ViH=2V, \Y%
Vi = Vi max toL=8mA 0.35 0.5
Input current A,B,C,D,P, U/D 0.1 0.1
)} at maximum Clock, T Vee=MAX, V=7V 0.1 0.1 { mA
input voitage LOAD 0.2 0.2
High-level A,B,C 0O,P U/D 20 20
g o Clock, T Voc=MAX, V=27V 20 20 | uA
input current —_— 2
LOAD 40 40
Low-level A.,8,C,D,P. U/D —0.4 —0.4
o °w; eve Ciock, T Vec=MAX,  Vi=04V Toa 04 | mA »
urrent —
input cur TOAS 08 ) @
lgs Short-circuit output current § Veg = MAX -20 -100 | —20 -100 | mA .9_
fcc  Supply current Voe = MAX,  See Note 2 20 34 20 34 [ mA 3
tFor conditions shown as MIN or MA X, use the appropriate value specified under recommended operating canditions. Q
tAII typical valuesareat Voo =5V, T = 25°C. -‘
§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second, F—
NOTE 2: igc is measured after applying a momentary 4.5 V, then ground, to the clock input with all other inputs grounded and the outputs P-
open.
switching characteristics, Vec =5V, TA=25°C
FROM TO
PARAMETERY TEST CONDITIONS YP
(INPUT) (QUTPUT) € MIN T MAX |UNIT
fmax 25 32 MHz
1
s cLK "o 26 4% 1.
o - v
‘P:L cLK OV AL =2k, ] ™
L See Figures 2 and 3 T 7
ENT RCO ns
tPHL 29 45
tpLH# 22 36
1) RCO ns
tpHL¥ /0 26 40
1 fmax = Maximum clock frequency.
tpLH = propagation delay time, low-to-high-level output.
tpHL = propagation delay time, high-to-low-level output.
# Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum count. As the logic
level of the up/down input is changed, the ripple carry output will follow. If the count is minimum (Q), the ripple carry output transition will be
in phase. If the count is maximum (9 for L.S668 or 15 for ‘LS669), the ripple carry output will be out of phase.
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SN54LS668, SN54LS669, SN74LS668, SN74LS669
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS

#
PARAMETER MEASUREMENT INFORMATION
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VOLTAGE WAVEFORMS

NOTES: A. The input puises are supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Zgyr = 50 £2,
t, < 15 ns, ty < 6 ns,
B. Vyof = 1.3 V.

FIGURE 1—PULSE WIDTHS, SETUP TIMES, HOLD TIMES

3v
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le—tpHL ——-: jo—— PLH —l
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RCO Vet Vref

— — — ——VoH
VOLTAGE WAVEFORMS
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Zgyt = 50 Q;
t, <16 ns, tf < 6 ns.

B. tp g and tpyq from enable T input to ripple carry output assume that the counter is at the maximum count (Qa and Qp high
tor 'LS668, all Q outputs high for 'LS669).

C. Vigt = 1.3 V.

D. Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum
count. As the logic level of the up/down input is changed, the ripple carry output will follow. If the count is minimum (0) the
ripple carry output transition will be in phase. 1f the count is maximum (9 for 'LS668, or 15 for 'LS669)} the ripple carry
output will be out of phase.

FIGURE 2-PROPAGATION DELAY TIMES TO CARRY OUTPUT
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SN54LS668, SN54LS669, SN74LS668, SN74LS669
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS

PARAMETER MEASUREMENT iINFORMATION
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NOTES: A. The input pulses are supplied by a generator having the fotlowing cheracteristics: PRR < 1 MHz, duty cycle € 50%, Z5,, = 50 §2,

te K 15 ns, t4 S 6 ns, Vary PRAR to measure g,

. Outputs Qp and carry are tested at tn 4 1o for the ‘L5668, and at t,, 1 for the ‘LS669, where t, is the bit-time when all outputs

are low,

. Ve = 1.3 V.,

FIGURE 3—-PROPAGATION DELAY TIMES FROM CLOCK
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