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. 8-BIT BINARY COUNTERS WITH INPUT RE
| ]

' SDLS004 02633, JANUARY 1981 —REVISED MARCH 1988
@ ° Faraliei Register inputs {'L5592) SN5415692 ... J OR W PACKAGE
SNT&‘;-LSE“ . N PACKAGE
' * Parallel 3-State 1/O: Register Inputs/ (TOP VIEW)
Counter Outputs ('LS593)
B[] Whe[] vec
s Counter has Direct Overriding Load and ng 5[] A
' Clear o[z 1a[] ClOAD
e[ia 13[]Rex
¢ Accurate Counter Frequency: G‘ E: 1:3' coken
1] co
DC to 20 MHz wd7 o[ cch
cND (e 9[] RO
description
The "LS592 comes in a 16-pin package and consists of a
paraiiei inpu‘[, 8-bit storage register feeding an 8-bit binary SN54L8592 . . . FK PACKAGE
counter. Both the register and the counter have individual (TOP VIEW)
nositive-edga-tringered clocks, In addition, the counter has
positive-edge-triggered clocks. addition, counter
direct load and clear functians. A low-going RCO pulse will be
obtained when the counter reaches the hex word FF. Expan-
sion is easily accamn.ished 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 ‘LSE93 comes in a 20-pin package and has all the
features of the ‘L5582 plus 3-siate |/O, which provides
parailel counter outputs. The tables below show the operation NC — No internal connectian
of the enable (CCKEN, CCKEN} inputs. A register clock
enable (RCKEN) is also pravided. SNB&4LS593 . . . J OR W PACKAGE
SN74L8593 . . . DW OR N PACKAGE
{TOP VIEW)
A [ Uz0[] vee
OUTPUT ENABLE CONTROL (‘593 ONLY) B/0Op (|2 19(] G
— c/oe]3 1815
G G | A/Qp thru H/OH o-ag{ {4 17[JRCKEN
" E/Qg []5 160 ] RCK
L L !nput mode Frae [ 18] cexken
L H input mode Grag[d7  14[] CCKEN
H L output mode H.an[f8 13[]ccx
H H input mode CLoAp(]e  12[] CCLR
GND 1o 11 []RCO
COUNTER CLOCK ENABLE CONTROL
SN5ALSE93 . . . FK PACKAGE
CCKEN CCKEN EFFECT ON CCK {FOP VIEW)
L L Enable umd
: g€d 4
L H Disable SadFa
H L Enable TS
H H Enabie DsQp [ a G
EQel]ls RCKEN
F/Qr |l & il RCK
Gagl7 [} CCKEN
Han[]s 14 [| CCKEN
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PRAODUCTION DATA documants contain information
currant ag of publication dats. Productz confarm to
specifications per the terms of Texas instruments
standard warrenty. Production processing does nat
necessarily include testing of all parameters.
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SN54LS592, SNH4LS593, SI

8-BIT BINARY COUNTERS W
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schematics of inputs and outputs

EQUIVALENT OF A THRU H INPUTS EQUIVALENT OF ‘LS592 CCK INPUT AND | EQUIVALENT OF ALL OTHER INPUTS
‘L$593 CCK AND RCK INPUTS
v Voo ‘.r—H
Ve “Tonl T ;e
ce - NOM > NOM T
£ 25 kf2 NOM - p INFUT—r—-K 1
U —K 7 e
T —1 5 i ‘;E“
INPUT —#f4 - Ty 4 !
Y P . F 4
vy Y P
Y ¥ + 7 "LS592 ACK: Req = 10 k2 NOM
P ~ ALL OTHER: Rgq = 13 k2 NOM
RCO QUTPUT TYPICAL OF Q OUTPUTS ('LS593)
---------- Vee
120 2 NOM vee
L
ouUTPUT OUTPUT
logic symbolsT
‘LS592 ‘LS593
[ CTR8 {19) & CTRS
gotr U0 cT=0 G (18) ENG
TEREN 120 63
(11} @ __
] CT =255 [ 7
cex {14} = Aco CCLR—E-HZ’ CT=0
CLOAD ' c2
{15} 21
a3 COKEN mmmmes
rek 2 14
P> ¢ coren 4 o~ G4
-l L C
) SIS
A CT = 256 ACO
T 1D 20 ek :;:'n >
2 CLOAD — > c3
© (3}
2 at ACKEN —::—%ﬁ—\ G
gl RCK e 1C2
G {6 A/QAH' 'IZD T~ =
(7 "l { k5] 5
H V586 z
8/0g Zgp]
{3
c/ae {T:“—
DIQDE-)Q‘P——
E/Qp -“—16}
F/Op FI‘.._
G/QG TP
HIQH —dp—]

TThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 6§17-12.
Pin numbers shown are for DW, J, N, and W packages.
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logic diagram {positive logic) ‘LS592
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Pin numbers shown are for J, N, and W packages.
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SN54L5593, SN74LS593
8-BIT BINARY COUNTERS

("5t Falt]

logic diagram (positive logic)
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Pin numbers shown are for DW, J, and N packages,
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typical operating sequences

‘L5592

CCLR I

CLOAD L

FO FE FE

o0

CCKEN l I

RCK i

ATHRUH  ineurwexve

Foyarad —q | n—
‘L5593
] 1
G ' | I
| |
[ N
. 1
CCLR I i i
—_— N p— i
CLOAD T 1 l 1
| ]
ceK | | L J S Y Y T B T B
I I
CCKEN i 1' r

CCKEN I | [ ]
! |
RCK | £ ;
RCKEN t l I 1

DUTAUT HEX | I CUTPUT HEX QOUTPUT HEX QUTPUT HEX DUTPUT HEX OUTPUT HEX
A/Qa THRU H/QQH on H INPUT HE‘(@—K Fo ) 4 Fo FE X FF X %0
RCG { ! 1 —
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absoiute maximum ratings over operating free-air tamperature range {uniess otherwise noted)

Supply valtage, Vo {588 NOte 1) Lo e Y
Input veltage (excluding /O parts) . v
Off-state output voltage {including |10 ports) . oo o e 55V
Operating free-air temperature range: SNBALSE92, SNBALSE93 ... .. . ... ... .. . i, —55° C to 126°C
SN7ALEB82, SNTALSES3 ... .. 0°C o 70°C
S1torage TemMPEratlure TANGE . . . ...\ttt ittt e et e e e e e — 85°C to 150°C
- NOTE 1: Voitage values are with respect to the network ground terminal.
recommended operating conditions
SNEALE” SN74LS’
UNIT
MIN NOM MAX | MIN NOM MAX
Voo Supply voltage 4.5 5 5.5 4.75 5 525 v
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 0.8 A
RCO —1 -1
| High-level output current mA
OH : P QLS593 anly 1 25
RCO g 16
toL Low-level output current mA
0 ‘L3593 only 12 24
feok Caunter clock frequency 0 20 Q 20 MHz
tyw (CCK) Duration of counter clock pulsa 25 29 ng
tw (CCLR) Duration of counter clear pulse 20 2D ns
tw {RCK) Curation af register clock pulse 20 20 ns
tyw {(CLOAD) Duration of counter 0ad pulse 40 40 ns
tey Register enable setup time RCKEN low to RCK t, 'LS593 20 20 ns
. CCKEN low, 'LS582 30 30
Counter enable setup time
L5y CCKEN low or ne
before CCK t . 30 30
CCKEN high, ‘L8593
CCLR inactive befare CCK t 20 20
. CLOAD inactive hefare CCK ¢ 20 20
tsu Setup time ns
RCK t before CLOAD t (see Note 2} 30 30
Data A thru H before RCK t 20 20
. Drata A thru H after RCK t 4] 0
th Hold time ns
All others 4] 0
Ta Qperating free-air 1emperature —55 1286 0 70 °c

NOTE 2: This time insures the data saved by RCK 1 will also be loaded into tha counter.
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SN54LS582, SN54L5533, SN7415592, SN741559
8-BIT BINARY COUNTERS WITH INPUT REGISTER

range {unless otherwise noted)

SN54LS SN74LS’
PARAMETER TEST CONDITIONS — UNIT
MiN TYP? MAX | MIN TYP! mMmax
Vi Vee = MIN Il = -1B mA 1.5 —-1.5 v
Vo |L55920 Veg = MIN, Vi = 2V, Ig: - :2;’:1;& 24 42 5 y
— ViL = MAX
RCO lop = -1 mA 2.4 3.2 2.4 3.2
18593 Q oL = 12 mA 025 0.4 0.25 0.4
VoL Voo = MIN ViH =2V, | lgL = 24 mA 0.35 0.5 v
aeg ViU = MAX oL = 8 mA 025 04 G.25 0.4
ot = 168 mA 0.35 0.6
lozH | 'LS593 @ \:SC:QT‘;“V*' VIHE SN VL= AR 20 20| A
lozL | 'LS§93 @ :jgc :O"':AVX’ Vi = 2V, ViL = MAX, —0.a —04| ma
I ‘L8583 Q Voo = MAX V| =55V 0.1 0.1 A
Others Vi=TV 0.1 Q.1
HiH Voo = MAX, vy = 2.7V 20 20 wA
CCK -0.8 -0.8
'LS592 -0.2 -0.2
lig RCK ‘LSES3 Vee = MaxX, Vi =04V -0.B -0.8 mA
A thra H -0.4 -0.4
Others -0.2 -0.2
|QS§ EQS Q Vee - MAX., Vg =0V - 30 -130 | -30 -130 mA
RCO -20 -100 | -20 -100
48592 lccH 40 80 40 B0
lccL Vee = Max, 40 60 40 B0
lee lecH All possible inputs grounded, 47 70 47 70 mA
"LS593 | gL All cutputs cpen 53 80 53 80
lecz 57 85 57 85

TEgr conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

tal typical values are at Vo = BV, Ty = 26°C,
SNot more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second.
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8-BIT BINARY COUNTERS WITH INPUT REGISTERS

- .0~ 2
1

switching characteristics, Ve =8V, Ta = 25°C, (see note 3)

PARAMETER FROM To TEST CONDITIONS L5992 [LS593 UNIT
HNPUTE | {OUTPUT) MIN TYP MAX | MIN TYP MAX
fmax CCK RCO R =1k, Cy =30pF 20 35 20 35 MHz
PLH CCKt Q 14 ns
1PHL CCKt a P i ns
1pLH CLOAD ! Q 34 51 ns
1pHL CLOAD i Q 28 42 ns
tPHL TCLR ! Q RL =887 o, CL=45pF 25 k:) ns
PZH Gt Q £l 47 ns
ipzZL Gt a 27 40 ns
tpZH G a 29 45 ns
tpzL G a 31 47 ns
tPHZ Gt Q 33 50 ns
tpLZ G Q 35 62 ns
- R, = 667 Q. CL=5pF
tPHZ G1 a 26 39 ns
tpLZ Gr o 28 42 ns
tpLH CCK t RCO 15 23 14 21 ns
1PHL CCK t RCO 20 30 20 30 ns
tPLR CLOAD AC RL =1k, CL=30pF 31 47 a1 47 ns
tPHL CLOAD ¢ ACO 27 41 27 a1 ns
tpyH CCLR ¢ RCO 30 45 30 45 ns
tPLH ACK 1 RCD RL = 1 k&2, CL=a0pF 35 53 42 63 | ns
tPHL ACK 1 RCO CLOAD =L 30 45 33 50 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
1o verify, hefore placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at

ality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

wvith Tl's standard warranty. Testing and other au

tha tima nf cala in arcordanca v
i€ i aCllrGance wi S swandallG Warfanty., iesung and Giner Qu

uic unic U1 o

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications™.

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or

infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either

express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ©@ 1996, Texas Instruments Incorporated



