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Digitally Programmable from 22 to 20
(n = 31 for ‘L5292, n = 15 for 'LS294)

Useable Frequency Range from DC to 30 MMz
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Applications
* Frequency Division
= Digital Timing

. description T, e e

These programmable frequency dividers/digital timers
contain 31 flip-flops plus 30 gates ('LS292) or 15 flip-

flops plus 29 gates ('L5294) on a single chip. The count,

modulo is under digital control of the inputs provided.

Both types feature an active-low clear input to initialize

SNE41S292 1 OR W PACKAGE
SN7418292 ., N PACKAGE
TOP VIEW)
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the state of ail flip-flops. To facititate incoming inspec- TP 1 b
tion, test points are provided (TP1, TP2, and TP3 an the CLX 1 TP 3
'LS292 and TP on the 'LS294). These test points are not NC NC
intended to drive system loads. Both types feature two CLK 2 NC
clock inputs; either one may be used for clock gating. TP 2 CLR
{See the function table below.) a 10111213
A brief ook at the digital timing capabilities of the o g g g <
‘LS292 will show that with a 1-MHz input frequency, G}
programming for 210 will give a period of 1.024 ms, and SN54L5294 . . ..J OR W PACKAGE
220 will give a period of 1.05 sec, 226 will give a period SN74LS294 . . . N PACKAGE
of 1.12 min, and 237 will give a period of 35.79 min. (TOP VIEW)}
These devices are easily cascadable giving limitless B L [ vee
possibilities to timing delays that can be achieved. A L2 c
TP L3 10
FUNCTION TABLE CLK1 N :] NC
cik 2 [Js () NC_
CLEAR | CLKA1 CLK 2 Q OUTPUT MODE nc (s '] CLR
L X X Cleared to L GNg ; % :g
H t L Count
H L 1 Count
H H X tnhibi SN541.5294 . . . FK PACKAGE
H b3 H ‘ Inhibit ITOP VIEW)

NC — No internal cannectian.

PRODUCTION DATA decumaents contain information
turrent a3 of publication date. Producty conform te
spocifications per the terms of Texas instrumenss

ttandard warranty. Production processing does not
necessarily include texting of all paramaters
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schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICALQF @ CUTPUTS
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TYPICAL OF TP QUTPUTS

operation

The functional block diagram shows that the count modulo is controlled by an X/Y decoder connacted to the mode control in-
puts of several flip-flops. These flip flops with’mode controls each have a "D” input connected to the parallel clock line and &
“T* input driven by the preceding stage. The parallel clock frequency is always the input frequency divided by four,

The X/Y decoder autput salectad by the programming inputs goes low. While a mods control is low, the “D’ input of that
flip-flop is enabled, and the signal from the parallel clock line {fin + 4} is passed to the “T" input of the following stage. All the
other mode controls are high enabling the “T* inputs and causing each fiip-flop in tum to divide by two.
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~ TThsse symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Fin nuimbers shown are for J. N, and W packages.
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SNbH415292, SNH4L5294, SN74L5292, SN74L5294
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS

logic diagram (positive logic)
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Pin numbers shown are for 4, N, and W packages.
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SN54LS292, SN54LS294, SN74LS292, SN74LS294 -
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS

‘L5294
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Fin numbers shown are for J. N, and W packages.

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

Supply voltage, Vo (see Note 1) . L L L o e 7V
Input voltage . . . . e e e e 7V
Operating free-air temperature range: SNB4LS292, SNBALSZ84 . . . . . . ... .. ... ... ... .... "-55°Ct0 125°C

SN7415292, SN74LS294 . . . .. ... ... ... ...l 0°C ta 70°C
Storage temperature FANGE . . . . . o v v vt v e e e e e e e e e e e e e —-B65 Cto 150 C

NOTE 1: Vaoltage values are with respect ta netwark ground terminal.
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" PROGRAMMABLE FREQUENCY DIVIDERSIQ[GWJiLTﬁEEﬁS

SNS4LS’ SN74LS5’ UNIT
MiN NOM  MAKXK MiN NOM  MAX

Vee Supply voitage 4.5 5 55 | 4.75 5§ 5726 v
Viy High-level input voltage 2 2 v
ViL Low-ievei input voitage Q.7 0B v
1oH High-level output currant (Q only) -1.2 —1.2 | mA
oL Low-evel gutput current (Q only} . 12 24 mA
foiock  Cloek frequency ) 1] 30 Q 30 | MH2
tw Duration of clock input pulse 16 16 ng
. g ‘L8292 55 55
w CoEmmmE e ‘L5294 35 35 "
L795 Clear inactive-state setup time 15 15 ns
Ta, Doperating freesir temperature —B5 128 1] 70 e

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

PARAMETER TEST CONDITIONS? SNS4LS SNTSLS’ UNIT
MIN TYPT mAX [ MIN TYPF MAX
VK Vg = MIN, Iy = =18 mA —-1.5 - 1.5 v
LI
| Vo |0 :ﬁf;;‘:; VIH=2V,  lon=—-12mA, 24 34 24 34 v
a Voo = MIN, gL = 12mA 025 04 025 04
VoL Vig=2V, IgL = 24 mA 035 05 %
TP Vi = MaX 1 toL=05mA 025 04
Iy Ve =MAX, V=7V 0. 0.1 mA
o Voo = MAX, V| =27V 20 20 | wA
I‘L -—C—L—K——1  CLKZ vCC = MAX \.I’| =04V E— — 08 — 08 mA
All othars ' —04 - 04
IOS§ Q Voo = MAX — 3D —-130 | — 30 — 130 mA
e 5202 Voo = MAX,  All inputs grounded, 40 75 o By
. "LS294 All gutputs open ) a0 50 30 90

T Far conditions shown as MIN or MAX, use the appropriate value specifie¢ under recommended operating conditions.
P Al typical values are at Voo = 5 V. T = 25°C,

§ The duration af the shart-circuit should not exceed one second.

Y The TP output or autputs are not imended 1o drive extarnal loads but are solely provided for test peints.

{ip
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SN5415292, SN5415294, SN7415292, SN74LS294

PRHUGHAMMAUYLE FHEUUENTY DIVIDERS/DIGITAL T1IMERS

switching characteristics, VCC = 5 V. TA = 25°C, RL = 667 ¢, CL = 45 pF (see Figure 1)

FROM TO ‘L§292 15204
PARAMETERT TEST CONDITIONS UNIT
UNPUT) {OUTPUT) MIN TYP MAX | MIN TYP MAX
fenax 30 50 G S0 MHz
tPLH CLK1or2 a Modulo set at 22, 55 90 55 80 | ns
Athru € = LLLHL ('L5292)
ML a Athru D = LLHL {'LS294] 8D 120 20 120 ns
tPHL CLR o] 85 130 35 65 | ns
*fMAX = maximum clock frequency
tpiy = Propagation deiay time, iow-to-high-ievei autput
tpHL = Propagation delay time, high-to-low-level output
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. To be used on TP outputs only.
‘LS292 FUNCTION TABLE
PROGRAMMING FREQUENCY DIVISION
INPUTS Q TP1 P2 ™3
E D C B8 A BINARY DECIMAL | BINARY DECIMAL |BINARY DECIMAL | BINARY DECIMAL
L L L L L I nhibit Inhibst {nhibit Inhibit Inhibit Inhibit inhibit inhibit
L L L L M Inhibit inhibit inhibit {nhibit Inhibit Inhibit Inhibit Inhibit
L L L H L 22 4 29 512 217 131,072 224 16,772,216
L L L H H 23 8 29 512 217 131,072 224 16,777,216
L L M L b » 16 29 512 217 131,072 224 16,777.216
Lt L H L H 25 32 29 512 217 131,072 224 16,777,216
LLoH H L 26 64 28 512 217 131,072 224 16,777,216
L L H H H 27 128 29 512 217 131,072 224 16,777,216
L H L L v 28 256 29 512 217 131,072 22 4
L H L L H 29 512 29 §12 217 131,072 22 4
LH LWL 210 1,024 29 512 217 131,072 24 16
L H L H H 211 2048 29 512 217 131,072 24 16
L H H L L 212 4,096 29 512 217 131,072 26 64
L H H L H 213 8.192 29 512 217 131,072 26 64
LoH 45 H L 214 16,384 29 512 Disabled Low 28 256
L L H H HH 215 32.768 29 512 Disabled Low 28 256
PHOC L L L 216 65,536 | 29 512 | 29 g | 210 7.024
W Lt L L H 217 131,072 29 512 23 B 210 1,024
" H L L H L 218 262,144 29 512 25 32 212 4,096
T H L L OH OH 219 524,288 29 512 25 32 212 4,096
WL AL L 220 1.048576 | 29 s12 | 27 128 | 2t 16,384
H L H L H 221 2097152 29 512 27 128 214 16,284
H L OH WL 222 4,194 304 Disabled Low 29 512 216 55,636
H L H H H 243 8,388,608 Disabled Low 29 512 216 55,636
H H L L L 224 16,777,216 23 g 21 2.048 218 262,144
H H L L H 225 33,554,432 23 2 2! 2,048 218 262,144
H K L O H L 226 67,108,864 25 32 213 8,192 220 1,048,576
H H L H H 227 134,217,728 25 32 213 8,192 220 1,048,576
H H O H L L 228 268435456 | 27 128 | 215 32768 | 222 4,194,304
H o H H L H 229 536,870,912 27 128 215 32,768 222 4,194,304
H H H H L 230 1,.073,741,824 29 512 217 131,072 224 16,777,216
L H H H H H 231 2,147,483 ,648 29 512 217 131,072 224 16,777,216
TEr | K
INST . ENTS
POST QFAICL BCx F ME o A LAY TIRAS 75265




SN74LS294

1
| 8 1 i
EQUENCY DIVIDERS/DIGITAL TIMERS

LR LLig oy Ll

‘L5294 FUNCTION TABLE
FAEQUENCY GiViSion

PROGRAMMING INPUTS Q ™
v} < 8 A | BiNARY DECIMAYL BINARY DECIMAL
L L L L Inhibit Inhibit \nhibit Inhibit
L L L H Inhibit Inhibit {nhibit inhibit
L L H L 22 4 29 512
L L H H 23 8 28 512
L H L L 24 16 29 512
L H L M 25 32 22 512
L H H L 26 64 29 512
L H H H 27 128 Disabled Low
H L L L 28 256 2Z 4
H L L H 29 512 23 8
H L H L 210 1,024 el 16
H L H H 211 2,048 25 32
H H L L 212 4,006 26 54
H H L H 213 8,192 27 128
H H H L 214 16,384 28 256
H H H H 215 32,768 29 512

switching loads
vee

Ry =667 0

FROM OUTPUT
UNDER TEST

I Cp =45 pF

FIGURE 1
‘L8292 and 'L5294 timing diagram

CLR I

CLK1

CLKZ = J-—l_____—-

{:‘P
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SN74290, SN74293, SN74L8290, SN74L8293
DECADE AND 4-BIT BINARY COUNTERS

MARCH 19874 — REVISED MARCH 1988

, 'LS290
293, 'L8293

. DECADE COUNTERS
4-BIT BINARY COUNTERS

® GND and Ve on Corner Pins
[Dime 7 amd 1A Dacnontivala)
AT f aiid 17 NhSopouuvely s
description

" The SN54290/SN74290, SN54LS290/SN74L5200,
SN54293/SN74293, and SN54LSZ93/SN74L5293
counters are electrically and functionally identical 1o

b CNECAONA /OMT AN A SAIEAL COMNCRITAI CON
e CHNJIFIIA DI TIUM, O LUV O T,

SNB493A/SN7493A, and SNB4LS93/SN74LSA3,
respectively, Only the arrangement of the terminals

has been changed for the ‘200, ‘L5290, ‘293, and
L5293,

Each. of these monolithic counters contains four
master-slave flip-flops and additional gating to pro-
vide a divide-by-two counter and a three-stage binary
caunter for which the count cycle length is divide-
by-five for the '280 and 'LS290 and divide-by-eight

for the *293 and "L5293.

All of these counters have a gated zero reset and the
290 and ‘15290 also have gated set-to-nine inputs for
use in BCD nine’s complement applications.

To use the maximum count length {decade or four-hit
binary} of these counters, the B input is connected to
the Qp output. The input count pulses are applied to
input A and the outputs are as described in the
appropriate function table. A symmetrical divide-by-
ten count can be obtained from the *290 and 'LS290
counters by connecting the Qp output 1o the A input
and applying the input count to the B input which
gives a divide-by-ten square wave at output Qa,.

. SN54LS290, SN54293,
3...J0R W PACKAGE

SN74290, §N74293 ... N PACKAGE
SN74LS290, SN74LS293 ., . D OR N PACKAGE

{TOP VIEW]
290 293
rory O \Ua0vee ne v U vee
NC gz 139 RO(2) Ne (02 137] ROI2}
R9(2).43 12 RO(1} Ne U3 1203 Ro(1)
ac Qs n[icks acs 1 cke
ag s  wpcKka Qe Cjs 100 CKA
Nc Os 51 QA NG (s a[] Qa
GND 7 a1 Gp GND []7 s(] Gp

SN54LS290, SN54L5293 . . . FK PACKAGE

R9(2}

NC
Qc
NC
Qg

{TOP VIEWI

‘LS230

NC
Vee
RO(2)

Q
=
3

w[] RO{1}

9 10111213

[JRO(1)
17 [INGC
CKB
15 [INC
(1 CKA

NC - No internal connection

PRODUCTION DATA decuments tontain information
current as of publication date. Products conform to
specifications per the terms o! Texas instruments
standard warranty. Production processing does no{
necessartly include testing of all parameters.
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SN54290, SN54293, SNb4LS290, SNB4LS293,

SN74290, SN74283, SN7415290, SN741S293

DECADE AND 4-BIT BINARY COUNTERS

iogic symbois?

‘290, 'LS290
& CTR
o2
( cT=0
RO{2)
RO 1) &
Ro(z)—2 &
r
o0 Div2
KA ——— (9) "
QA
1 3cT=1
I {5} s
(4}
CKE {11} o >+ cT o
- {8}
4 3cT=a 2
*293, 'L5293 .
& CIR
Ro(1) 2
) cT=0
o212
I -
DIV2
cka9%d CI.
DIV 5
8 o (5) 0
CKE _U.J_].D.->+ cT LQC
2 {B) ap

T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.

TeEXxAS ‘b
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SN54290, SN54253, SN
SN74290, SN74293, SN7
DECADE AND

‘290, *1,5290

" +290, ‘L5290

'293, 718293

COUNT SEQUENCE

Pin numbers shown are for D. J, N, and W packages.
The J and K inpuis shown withaut connection are for reference only and are functionally at a high level.

(See Note A} {See Note B} RESET/COUNT FUNCTION TABLE (See Note C)
PLUT [«]
COUNT QUTPL COUNT OUTPUT RESET INPUTS QuUTPUT COUNT UTPUT
Qp O¢ Qg 94 Qpn Qp O¢ Og Api1) Roiz) Rei1l Roiz)| O9p 9c 98 Ba 0p Qc 0 Qa
0 L L L L i L L bt L H H C X L Lt L L [’} L L L L
i L L L H i LoLotLoH H H X L L L L L 1 L L L H
2 L L H L 2 L L H L X X H H | M L L H 2 L L H L
3 L L H H 3 L L H H 4 L X L COUNT 3 L L H H
4 t H L L 4 L H L L L X L x COUNT 4 L H L L
5 L H L H 5 H L L t L X X L COUNT 5 L H L H
G L H H L 51 H L L H X [ L X COUNT 6 L H H L
7 Lt H H H 7 H & H L 7 L H H H
8 H oL oL oL 8 H L H H 8 H L L t
9 H oL L # El H H L L 1293, 'ES293 9 H L L H
RESET/COUNT FUNCTION TABLE 10 H L H t
NGT .o o a RESET INPUTS OUTPUT " H L H H
ES: A. utput Qp is connected to input B-for BCD count. = H H L
B, Output Qp is connected to input A for bi-quinary Roiy Rozl 1 @0 Oc OB Qa 12 y
count. H H L L L i 13 H H L H
C. Output Qp is connected to input B. L X COUNT 14 H oW H L
D. H = high level, L = low teve!, X =irrelevant x L COUNT 15 H H H H
‘logic diagrams (positive logic)
“r200,'LS200 '293, 'LS293
1! ! VT
REJH)A(-ElDO'_1
Rg{2) 2 @)
(10) s ol as (10) +aP——oa
INPUT A obCK mputa U9 ek
K K
¥ 3
{5)
s aler®og (11 ) o Q8
11 INPUT B —opCK
INPUT B < CK
K K
4)
P J Q Qac
[>CK
J ofetag K
P CK T
K [
18)
J Q}—0p
- CK
T K
Ro(1} {12) T
g (8) {13}
a ap Ro2)
PCK
~R O+
12)
HG“)(HI ?
Ro2)'

TEMES‘y
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schematics of inputs and outputs

EQUIVALENT OF EACH INPUT
Vee _
. Feq
INPUT ——7 -
X
INFUT Req NOM
A 2.5 kil
B {200} 1.25 kil
B {'293} 2.5 k]
All resets 6 kit

absolute maximum

Sy nnlu voltage V

SUPRYY vOuage, VoD
Input voltage
interemitter voltage (see Note 2) .
Operating free-air temperature range; SN54° Clrcunts
SN74° Circuits

Storage temperature range

NOTES: 1.

TYPICAL OF ALL OUTPUTS

QUTPUT

Voltage values, excapt interemitter voltage, are with respect 1o natwork ground terminal.

ratings over operating free-air temperature range {uniless otherwise noted)

7V
55V
BBV

—55°C 10 125°C
) 0°C to 70°C
-65°C 10 150°C

2. This is the voltaga between two emitters of a multiple-emitter transistor. For these cir¢uits, this rating applies between the two

Flo inputs and for the "290 circuit, it alsa applies batween the two R9 inputs,

recommended operating conditions

SNE4’ SN74"
UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 45 5 55 | 475 5 5.25 A"
High-level output current, gy —-800 —-800 | pA
Low-level autput current, | 16 16 | mA
oL
A input v} 32 9} 32
Count frequency, fequnt 5 in::m o 6 o 6 MHz
Ainput 15 15
Pulse width, t,, 8 input 30 30 ns
Reset inputs 15 15
Reset inactive-state setup time, Ty 25 25 ns
Operating free-air temperature, T g —55 125 0 707 ‘C

Ttwm;*?

INSTRUMENTS
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SN54290, SN54293, SN74290, SN74293
DECADE AND 4-BIT BiNARY COUNTERS

electrical characteristics over recommended operating free-air temperature range {(uniess otherwise noted)
PARAMETER TEST CONDITIONST 290 - 293 UNIT
o MIN  TYPE MAX | MIN TYPI MAX
ViH  High-level input voltage 2 2 A
ViL  Low-level input voltage 0.8 0.8 \
Vik  Input clampvoltrag';ii Veoe=MIN, 1| =-12mA —1.8 —-1.5 v
Vo High-level autput voltage Voo =MIN, - Vi =2V, 2.4 3.4 2.4 3.4 v
- - ViL=08V, oy =-B800uA
VoL Low-level output voltage Vee T MIN. Vig -2V, 0.z 04 02 04 V
Vi =08V, IgL=186mAl
] Input current at maximum input voltage VYoo =MAX, V=55V 1 1 mA
Any reset 40 40
I|‘H High-level input current A input Veg=MAX, V=24V 80 80 | wA
8 input 120 80
Any resat —1.6 -1.6
T Low-leve! input current A input Ve = MAX, V=04V —3.2 —3.2 I mA
B input —4.8 -3.2
los  Short-circuit output current§ Ve = MAX SNSA” | -20 —87 | 20 -5 mA
SN74" | —-18 -57 | —1B —57
lee Supply current Vee = MAX, See Note 3 29 42 26 39 § mA
b I T W S

~For congitions shawn as MiN ar MAX, use the appropriate value specified under recommended operating conditions,
TAll typical values are at Vop =5 V, Ty = 25°C.
$Nnat rmore than one gutput should be shorted at a time,
ﬂQA outputs are tested at gy = 16 mA plus the limit value of 1| for the B input. This permits driving the B input while maintaining fuil
fan-out capability.
NOTE 3: lgcc is measured with all outputs apen, both Rg inputs grounded following momentary connection 1o 4.5V, and all other inputs
grounded.

switching characteristics, Ve =5V, Ta = 26°C

FROM TO ‘290 ‘283
PARAMETER# TEST CONDITIONS UNIT
(INPUT) {QUTPUT) MIN TYP MAX |[MIN TYP MAX
A 3 42 32 42
frmax 2A ? MHz
B Qg 16 16
t 1 16 10 16
PLH A Qa 0 ns
tPHL 12 18 12 18
t 32 48 46 70
PLH A ap ns
tpHL 1 - 15 oF 34 50 46 70
1PLH L™= 10 16 0 16
B Qg R =400 02, ns
TPHL 14 21 14 21
See Note 4
PLH 21 32 21 32
8 Qe ns
TPHL 23 35 23 35
t 21 32 34 51
PLH 8 ap ns
IPHL 23 35 34 51
PHL Set-10-0 Any 26 a0 26 40 ns
t Qp,Q 2
LA Set-t0-9 A D 9 30 ns
PHL Qg. Q¢ 26 40

#fmax = maximum count frequency
1pLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 4: Load circuits and voltage waveforms are shown in Section §.

TeExas {'P
INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265



-.AA-. A mam omr e ogmawoam mmomEem e m o o

Z43, oN/74L5Z39U, SN/4L5293
-BIT BINAHY COUNTERS

EQUIVALENT OF EACH RESET iNPUT EQUIVALENT OF A AND B INPUTS TYPICAL OF ALL OUTPUTS
e 11 | T e
Vo ———— SR1 $R2 $R3 120 £2 NOM
h 4 I r
lzo k£ NOM 1 T | - L~
o
INPUT1J \_<L/ ; ™
INPUT —4 - ’ .;Jr [d —4&— oUTPUT
¥ ‘.:1;'
r'y L N -
T ) 'NOMINAL VALUES
INPUT R1 _R2 R3
A 10k 10k 10k
B'LS200) B.7kIZ6.7kil 5k
B {'L8293] 15k&2 15k} 10k
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voitage, Vi (see Note 5} 7V
Input voltage: R inputs FAY
A and B inputs . .. . BBV
Operating free-air temperature range: SI\I54LS2QD SN54L5293 ~55°C to 125°C
SN74LS290, SN74L5293 0°C to 70°C

Storage temperature range

NOTE 5: Voltage values are with respect 10 netwark ground terminal.

recommended operating conditions -

—65°C to 160°C

SNS4LS' SN74LS’
unNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vpop 4.5 5 55 | 4.75 5 525 Vv
High-level output current, gy ~400 —400 | WA
Low-tevel output current, loy 4 & | mA
A input 0 32 0 32
Count frequency. feount B input o P 5 6 MHz
A input 15 15
Pulse width, t, B input 30 30 ns
Reset inputs 30 30
Reset inactive-state setup time, g 25 25 ns
Operating free-air termperature, T —55 125 0 70 | °C
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electrical characteristics over

PARAMETER TEST cONDITIONSE SNEALS SN7ALS UNIT
MIN TYPT MAX | MIN _TYPE mMAX] .
V|H High-ievei input voitage 2 2 v
ViL Low-level input voltage Q.7 0.8 A\
Vik Input clamp voltage Iy = —18 mA -1.5 -15 v
. Vig=2V,
Voo High-level output valtage Vi, = Vi max, ioH = —400 kA 25 3.4 2.7 3.4 v
VoL Low-level output voltage Yee = MiN, ViH=2V, foL =4 mAZ 0.25 22 0.25 o4 Vi
VL = V) max 1Q|_=8mA1] 0.35 0.5
Input current Any reset Voo = MAX, V=7V 0.1 0.1
i A input Q.2 0z
W Emaximum FRRTIE0 | vee = MAX, V=55V 04 —oa] ™
npuTvoRtage ) 5293 0.2 0.2
Any reset 20 20
High-level A input 40 4G
"H input current  |B of "LS290 Ve = MAX, Vi=27V 80 ga| “A
B ot 'L5203 40 40
Any reset —-0.4 —0.4
Low-level A input -2.4 —2.4
he . - Ve = MAX, V=04V mA
inputcurrent  |B of 'LS290 —-3.2 —3.2
B of 'L82923 -1.6 —1.6
Igs Short-circuit output current & Voo = MAX —20 —100 | -20 —100| ma
~L5290 9 15 9 15
lcc  Supply current Voo = MAX, See Note 3 L5353 o e 5 py mA

TFor canditions shown as MIN or MA'X, use the apprapriate value specified under recommended operating conditions,
TAl typical valuesare at Vo =5 V, Ta = 26°C.
$Not more than ona output should e sharted ata time, and duration of the short-circuit should not exceed one secand.
"IQA ocutputs are tested at specified | plus the limit value of 1 for the B input. This permits driving the B input while mainta'in'\r\g full
fan-out capability.
NOTE 3: lpe is measured with all outputs open, both Rp inputs grounded following momentary connection to 4.5 V, and all other inputs
grounded,

_svﬁfcﬁihgEaracteristics, Vee=6VY.Ta=25°C

FROM TO ‘L3290 L5293
PARAMETER# TEST CONDITIONS UNIT
(INFUT) IQUTPLUT} MIN  TYP WMAX |MIN  TYP MAX

A 42 3 42
frmax 2a 32 2 WViHz

B Qg 16 16
t 10 16 10 16
PILH A Qa ns
PPHL 12 18 12 18
1 32 a8 48 70
PLH A ap ns
PHL 34 50 a6 70

CL = 15pF.

tPLH 10 16 10 16

B Qg RL = 2k, ns
PHL 14 21 14 21

See Note 4

1PpLy 21 32 21 32

B Qe ns
PHL 23 35 23 35
1 21 32 34 51
PLH 8 ap ns
PHL 23 35 34 51
PHI Set-to-Q Arny 26 40 26 40 ns
1 Qp, Q Qa 30
PLH Set-10-9 A D ? ns
PHL Qg. Q¢ 26 40

#fmax = maximum count frequency
tplH = propagation delay time, low-to-high-leve! output
tpL = propagation defay time, high-to-low-level output
NOTE 4: Load circuits and voltage wavaforms 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
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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



