TYPES SN54L.S592, SN54LS593, SN74LS592, SN74LS593
8-BIT BINARY COUNTERS WITH INPUT REGISTERS

02633, JANUARY 1981 — REVISED DECEMBER 1983

* Parallei Zegisier Inputs 'LSF*?)

* Paralle! 3-State |/0: Register ! outs/
Counter Outputs ('LS593)

* Counter has Direct Overriding Load and
Clear

* Guaranteed Counter Frequency:
DC to 20 MHz

description

The 'LS592 comes in a 16-pin package and consists of a
parallel input, 8-bit storage register feeding an 8-bit binary
counter. Both the register and the counter have individual
positive-edge-triggered clocks. In addition, the counter has
direct load and clear functions. A low-going RCO pulse will be
obtained when the counter reaches the hex word FF. Expan-
sion is easily accomplished for two stages by connecting RCO
of the first stage to CCKEN of the second stage. Cascading
for larger count chains can be accomplished by connecting
RCO of each stage to CCK of the following stage.

The ‘LS593 comes in a 20-pin package and has all the
features of the ‘LS592 plus 3-state 1/0, which provides
parallel counter outputs. The tables below show the operation
of the enable (CCKEN, CCKEN) inputs. A register clock
enable (RCKEN) is also provided.

OUTPUT ENABLE CONTROL (‘593 ONLY)

G G | A/Qp thru H/QH
L L input mode

L H input mode

H L output mode

H H input mode

COUNTER CLOCK ENABLE CONTROL

CCKEN CCKEN | EFFECTONCCK

L L Enable
L H Disable
H L Enable
H H Enable

SN54LS592 . .. J OR W PACKAGE
SN74LS8592 ... JORNPACKAGE

{TOP VIEW)

8 [T Uts]] vee
cz 150A
o[]a 4[] CLOAD
E{]a 13[]RAcK
F[s 12[] Ccken
G[]e n[Jcck
H[]? 0[] car
GND (e 3[] Rco

SN54L5592 . .. FK PACKAGE
SN74L8592 ... FN PACKAGE

(TOP VIEW)

ofla 18 {} CtOAD
E[ls 17 [} Ack
NC(l6 16 [] NC
Fll7 15 ] cCKEN
Glla 14 (] cex

NC — No internal connection

SN54LS593 ... JPACKAGE
SN74LS593 ... DW, J OR N PACKAGE

(TOP VIEW)
Aaa [ v 20 vee
8/0g[]2 197G
cac]s 1835
p/ap[]a  17[] REken
e/Qg s 15% RCK
F/Qe[}6  18[] CCKEN
G/ag[]7  14[] CCKEN
H/ay[]s  13[Jcck
CLOAD[]s 12[]CCiR
GND 1o 11[]RCO

SN54LS593 ... FK PACKAGE
SN74LS593 . .. FN PACKAGE

{TOP VIEW)

D/Qp[] 4 18(]G
E/Qg[]s

F/Qr] 6 16 [] Rek
G/agl7 15 (] CCKEN
H/OW[] 8 14 [] CCKEN

PRODUCTION DATA
This document contains information current as
of publication date. Products conform to T
specifications per the terms of Texas Instruments
standard warranty. Production rrocusing does
not necessarily include testing of all parameters.

%
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

w

TTL DEVICES

1141




TYPES SN54L5592, SN54LS593, SN74LS592, SN74LS593
8-BIT BINARY COUNTERS WITH INPUT REGISTERS

schematics of inputs and outputs

EQUIVALENT OF A THRU H INPUTS EQUIVALENT OF 'LS593 EQUIVALENT OF ALL OTHER INPUTS
CCK AND RCK INPUTS
ve Vee
Vee _ AT 15 k2
T Q NOM NOM
25 kil NOM ¥ INPUT ——
INPUT —y
ey — -
§ > .
INPUT ¢ 3 ;-1! . 3 4
yy Yy ¥ &
; ¥ s D ‘L8592 RCK: Req = 10 k2 NOM
& » ALL OTHER: Req = 13 kf2 NOM
RCO OUTPUT TYPICAL OF Q OUTPUTS (‘LS593)
Vee
Vee
OUTPUT OUTPUT
3 logic symbols
'LS592 ‘LS593
CTR8 (19) & CTR8
= == a0 —_
- CCLR ——DcT=0 g8 EN6
- ((:Ilf)) a3 {9)
O X vt CT=26 R0 .02 mlerag
M CLOAD —If c2
>1
S rek 13 > c1 COKEN ::i;
Q — ¢ CCKEN —— G4
o o o - 0 5
Ao ) 20 cox B3I 4. CT = 265 F>—— RCO
9)
: (2) CLOAD 9 c3
(3)
: @) RCKEN %bm
e (5) RCK ———{>>1C2
G {6) m - L S rC
A/Q 2D
U] A L) 25
H V56 °
B/Qp Q"——
(3)
c/Qg (—4)“'—-‘
D/Qp +(5)
E/Qg +(6)
F/QF +(7)
6/0g ¢
Pin numbers shown on logic notation are for DW, J or N packages. H/on
T *l’
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TYPES SN54LS592, SN74L8592
8-BIT BINARY COUNTERS WITH INPUT REGISTERS

logic diagram {positive logic)

LS592
TR {10)
coken 12
9} RCD
ccK (1
troap 12 :{>
RCK (13) |>
H
—a>c1| 9§ T L
R
L
—a>c1 —pT ‘*P:D_
R
> T —
—0a>C1 L
-
Smpps :
L
o & 1D "__D s
—a>ci| 9 —PpT b-—D_
- A *—
L
—dd>ci1| ¢ T .
X R 1
q
T
—>Ct L >
R *—1
q
> T
—>c ‘:D_ ==
b— :D>—ca
q
n L b c»—D s
\—c>c1 LC>T
R

Pin numbers shown on logic notation are for J or N packages.
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TYPES SN54LS593, SN74LS593
8-BIT BINARY COUNTERS WITH INPUT REGISTERS

logic diagram (positive logic)

S30IA3A 111 E

1) ==

'LS593
& (19) )
s {18)
ceg 12
ceken 19
coken 1)
cck 3!
(9} Gating for RCK
CLOAD ﬁf{>__ is similar in detail
to that shown for
1L ceK.
moken W do, b
rex 18 K, <
aray 11 +—> 1D >__D> s
T
*—>cC1
R
s/ag 12 «— l 1D ® ds §4
—cp>C1 - P (
b R
o TR
¢—op>C1 1 T
b R
‘ <4
L] —
D/0p > l 1) e s }
r
p—op>cC1 1
b R
Ld> v
b—>C1 >
b. R
‘ 4
Frap & «—> )| 1D ,__D: $ }‘
—a>c1 T
b R
n PN l
6/ag > 1D 0_i:} s ?
T
—>c1 ':D_ >
R
[
PR e i S pp =iz 7S
o> 7
ol DT
R

Pin numbers shown on logic notation are for DW, J or N packages.
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TYPES SN54L.8592, SN54L.S593, SN74LS592, SN74LS593
8-BIT BINARY COUNTERS WITH INPUT REGISTERS

typical operating sequences

‘LS592
CCLR _l
CLOAD |
Fo FE FE 00
CCKEN I I

ATHRUH  weurvex re X/ /77 /11T ITTL o8 SRR 7T 777777

ACO ] I
‘'LS593
1 ]
¢ | |
! ]
s '
— 4- '
CCLR I i ]
— N i
CLOAD } L
| |
ccK | | | S Y S Y S Y S Y 2 3
| |
CCKEN . } |
T
___ | [72)
CCKEN | f ] w
| | (&)
RCK | f | \ -—
T >
.
RCKEN T L 1 L
QUTPUT HEX I l OUTPUT HEX OUTPUT HEX QUTPUT HEX OUTPUT HEX OUTPUT HEX o
A/Qa THRU H/Qpy 00 HINPUT HEX FC ) K e X Fo X = X_ = X 2 F-_l
—_— i
RCO 1 i | -

7
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TYPES SN54L5592, SN54L.S593, SN74LS592, SN74LS593
8-BIT BINARY COUNTERS WITH INPUT REGISTERS

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

Supply voltage, Vi (see Note 1)

Input voltage (excluding I/Q ports)
Off-state output voltage (including 1/O ports)
Operating free-air temperature range: SN541.5592, SN54L.8593

b5V

............................ ~55°C to 126°C

SN74LS592, SN74LS593 .. ...ovvviinieinenea i, 0°C to 70°C
STOrage teMPErature FANGE . . . ...\ e e et e e e e e e et e e e e e e e e e e s —65°C to 150°C
NOTE 1: Voitage values are with respect to the 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 A
VIH High-level input voltage 2 2 A
ViL Low-level input voltage 0.7 0.8 v
| High-level output M LS = 1 A
igh-level output curren m
OH d P QL5593 only oy —26
l Low-level output t RCO 8 16 mA
w-level output curren
oL i Q L5593 only 12 24
feeck Counter clock frequency 0 20 0 20 MHz
tw (CCK) Duration of counter clock pulse 25 25 ns
tw (CCLR) Duration of counter ciear pulse 20 20 ns
tw (RCK) Duration of register clock pulse 20 20 ns
tw (CLOAD) Duration of counter load pulse 40 40 ns
3 tsu Register enable setup time RCKEN low to RCK t, 'LS593 20 20 ns
. CCKEN low, 'LS592 30 30
Counter enable setup time
tsu CCKEN low or ns
_' before CCK t K s 30 30
CCKEN high, 'LS593
|—_-| CCLR inactive before CCK t 20 20
. CLOAD inactive before CCK t 20 20
U sy Setup time ns
RCK t before CLOAD 1 {see Note 2} 30 30
g Data A thru H before RCK t 20 20
- . Data A thru H after RCK t [¢] 0
O th Hold time ns
Al others 0 0
m Ta Operating free-air temperature —55 125 0 70 °C
NOTE 2: This time insures the data saved by RCK t will also be loaded into the counter.
Texas %@
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TYPES SN54LS692, SN54LS593, SN74LS592, SN74LS593
8-BIT BINARY COUNTERS WITH INPUT REGISTERS

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

PARAMETER TEST CONDITIONST SNSALS SN74LS' UNIT
MIN TYP} MAX | MIN TYP$ MAX
Vig Vee = MIN, = —18mA —15 -15 v
loH=—1mA 2.4 3.2
‘LS593 Ve = MiIN, Vig=2V,
VOH VCC_ MAX 1H ToH - — 26 mA 24 31 v
RCO I IoH= — 1 mA 24 32 24 32
lgL=12mA 025 04 025 04
‘L8593 Q oL=12m
v Vee=MIN,  Vip=2V, oL = 24 mA 03 05|
oL o VL = MAX oL =8 mA 025 04 025 04
IoL= 16 mA 035 05
Vee=MAX, Vig=2V, V)L = MAX,
i 4 20 20 KA
0zH | ‘'Ls593Q Vo-27V
Voo= MAX, Vig=2V, ViL = MAX,
1 'LS593 Q —-04 -~ 0.4 mA
ozL Vo=04V
‘L8593 Q : V=55V 0.1 0.1
t Vee = MAX mA
! Others cc V=7V 0.1 0.1
h Voo=MAX, V=27V 20 20 | uA
;:LCSEQ;CK -08 -08
1 - Vee=MAX, V=04V mA
I A Thru H ce =9 — 04 ~04
Others —0.2 —-0.2
loss 'LS583 Q Ver = MAX Va=0V - 30 -130 | —30 —130 mA
085 ="co ce + 0 ~20 ~100 | — 20 ~100
1 40 60 40 60
‘Lssg2 | CCH
lccL | Vee = MAX, 40 60 40 60 3
Icc lccH | Al possible inputs grounded, 47 70 47 70 mA
'LSB93 | IgeL | All outputs open 53 80 53 80
lccz " 57 85 57 85 (7]
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 8
1 All typicel values are at Vo = 5V, T = 25°C. . I~
§ Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. >
a
-
-
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TYPES SN54L.5592, SN54LS593, SN74LS592, SN74LS593
8-BIT BINARY COUNTERS WITH INPUT REGISTERS

switching characteristics, Voc =5 V, TA = 25°C, (see note 3)

PARAMETER | ' oM o TEST CONDITIONS 15592 L5593 UNIT
(INPUT) | (OUTPUT) MIN TYP MAX [ MIN TYP MAX

fmax CCK RCO Rp =1k, CL = 30pF 20 35 20 35 MHz
PLH CCKt Q 14 21 ns
tPHL CCKt Q 26 39 ns
tpLH CLOAD + Q 34 51 ns’
PHL CLOAD ¢ Q 28 42| ns
tPHL CCLR ¢ Q RL =667 Q, CL = 45pF 25 38| ns
tpZH Gt Q 31 a7 ns
tpzL Gt Q 27 40 ns
tpZH G Q 29 45 ns
tpz| G Q 31 47 ns
PHZ G4 Q 33 50 | ns
Pz G Q 35 52 ns

— RL =667 Q, CL =5pF

tPHZ Gt Q 26 39| ns
tpLZ Gt Q 28 42 ns
tpLH CCK t ‘RCO 15 23 14 21 ns
tPHL ccK t RCO 20 30 20 30| ns
tPLH CLOAD + RCO Ry =1kQ, CL =30pF 31 47 31 a7 ns
tPHL CLOAD { RCO 27 41 27 41 ns
tPLH CCLR ¢ RCO 30 45 30 45 ns
tpLH RCK t "RCO R =1k, CL = 30pF 35 53 42 63 ns
3 tPHL ACK RCO CLOAD = L 30 45 33 50 | ns

NOTE 3: See General Information Section for load circuits and voltage waveforms.

S30IA3A 111
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