SN5490A, SN5492A, SNH3Y3A, SNH4LSI0, SNGALSY2, SNHALSH3,
- ﬂll"'l 1

. SN7450A, SN7452A, SN7433A, SN74LS530, SN741.892, SN74L593.
[ SDLS125 DECADE. DIVIDE-BY-TWELVE AND BINARY COUNTERS
MARCH 1974 —REVISED MARCH 1988
= 'S0A, ‘L5890 . . . Decade Counters SNE4GOA, SNEALSSO ., . J OR W PACKAGE
SN7490A . .. N PACKAGE
‘92A, LS92 .. . Divide By-Twelve Counters SN74LS90 . . . D OR N PACKAGE
' '93A, 'LS93 . . . 4-Bit Binary Counters (TOP VIEW)
i cke O Uhad cxa
‘ TYPES TYPICAL o Ei :2% o
POWER DISSIPATION Ro(2} Qa
NC (a 11{] Qp
‘90A 145 mw v ES D
"B2A, 934 130 mW Rs?ﬁ d 10:_]’ gND
1890, 'LS92, 1593 45 mW & 2y -8
RO{2)[J7 s[J ac
description

Each of these monclithic counters contains four
master-slave flip-flops and additional gating to
provide a divide-by-two counter and a three-
stage binary counter for which the count cycle
length is divide-by-five for the '90A and LS80,
divide-by-six for the '82A snd 'LS92, and the
divide-by-eight for the '83A and ‘LS93,

All of these counters have a gated zero reset and
the "0A and ‘LS50 also have gated set-io-nine
inputs for use in BCD nine’s complement

applications.

To use their maximum count length (decade,
divide-by-twelve, or four-bit binary) of these
counters, the CKB input is connected to the QA
output. The input count pulses are applied to
CKA input and the outputs are as described in
the appropriate function table. A symmetrical
divide-by-ten count can be obtained from the
‘90A or ‘LS90 counters by connecting the Qp
output to the CKA input and applying the input
count to the CKB input which gives a divide-by-
ten square wave at output Qa.

SNS492A, SN54LS92 . . . J OR W PACKAGE
SN7492A ... N PACKAGE
SN74L892 . . . D OR N PACXAGE

[TOP VIEW)
cke O U0 cka
NC (2 13 NC
NC O3 120 ap
NC a4 1] Qg
vosem vee Os so1] GND
RO{1) s s Q¢
RO(2) []7 g[] Qp

SN5493A, SN54LS93 . . . J OR W PACKAGE
SN7493 . . . N PACKAGE
SN74LS93 . .. D OR N PACKAGE

ITOP VIEW)
cke O U a0 cxA
RO(1) 2 130J NC
Ro(2) Oz 120 ap
NC {4 11 ap
vee Os 10[] GND
NC s ol] O
NC 7 3% Q¢

MNC —No internal connection

PRAODUCTION DATA documents contain information
currant as of publicetion date. Products conform to

spacifications per the torms of Texas Instruments
standard warranty. Production processing does not
necessarily ineluds testing of all parameters.
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MEirasAa smnm JIAAA MRIFAL MMM I S o
NIHIUA, YZA, JJA, oNI4LOYU, LoYZ, Loadd,
CN7AQNA 'Q92A Q%A CHT7AICON 'ICO?2 ‘o9
WiNF TN, Wik oFf F N, WIE T TS ir, RSl [ "V Y
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS
lanic eumhnlet
Ao~ LU= R LI I
) ‘82 '93A, 'LS93
& CTR fe CTR & CTR
RO{1—2 ro(11 48! Ro(y 2
i3 cr=0 7 cT=0 cT-0
RO{2) rRo—2_1 1~~~ 1 13)
8 RO{(Z2]
RO 1} & T —
anim_t7) 23 PR & P DIv2 12} _ r1a1 oV (12
R9(2) CKA b+ | A2 a, cxattields . aa
l - (M o o (1) owe gl B g
(14 GIA cxB b A 19 -8
CKA: ———a
P>+ 0z Oa CT{-A @ 0 cggi&>+ cT = Qe
4 207-1 “ il Cc (111
T L i8) 2 ap
DIvs 19) "
S,
i8)
TSRLE CTi n ac
13cT=4 2 —ap

TThese symbols are in accardance with ANSI/IEEE Std. 91-198B4 and |EC Publication 617-12.

Texas {’?
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SN5A9DA '92A '03A, SN54LSH0, '1S92, '1893
SN7490A, '92A, '93A, SN741840, 1892, 'LS
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUN
‘90A, ‘LSS0 ‘80A. ‘LS90
BCD COUNT SEQUENCE BI-QUINARY (5-2)
(See Note A) {See Note B)
COUNT QUTPUT COUNT OUTPUT
Qp ¢ 98 Qa Qa Qp G¢ Qg
0 L L L L 0 L L L L
1 L L L H 1 L L L H
2 L L H L 2 L L H L
3 L.L H H 3 L L H H
4 L H L L 4 L H L L
5 L H L H 5 H L L L
6 L H H L 6 H L L H
7 L H H H 7 H t H L
8 H L L L g H L H H
9 H L L H 9 H H L L
‘824, 'Lsaz 804, ‘LS80
COUNT SEQUENCE RESET/COUNT FUNCTION TABLE
{See Note C) RESET INPUTS ouTPUT
COUNT OuUTPUT Roc1) Ror2r Roqt; Ra(2)| Qp Oc Qg Q,
Qp Q¢ Qg Qp H H L x U L L o
Q L L L L H H x L L L L L
1 L L L H X X H H|H L L H
2 L L H L X L X L COUNT
3 L L H H L X L X COUNT
4 L H L L L X X L COUNT
5 L H L H % L L X COUNT
6 H L L L
! HoL o LoH ‘934, 'LS93
8 B L H L COUNT SEQUENCE
9 H L H H {Seea Note C}
o (H oH L L oUTPUT
11 H H L H COUNT
Qp Q¢ Qg Qp
0 L L L L
1 L L L H
"92A, ‘LS92, '93A, ‘L893 2 LoL oML
RESET/COUNT FUNCTION TABLE . Lol oa o
RESET INPUTS OUTPUT
a L H L L
Ro1y  Roi2) |Qp Q¢ Qg Qp
5 L H L H
H H L L L L
6 L H H L
L X COUNT
7 L H H H
X L COUNT
8 H L L L
NOTES: A. Output Qp is connected to input CKB far BCD count. g H L L H
B. Qutput Qg is connected to input CKA for bi-quinary
count. 10 H L H L
C. Qutput Qp is connacted fo input CKB. 11 H L H H
D. H = high level, L. = Iow leval, X = irrelevant 1?2 H H L L
13 H H L H
14 H H H L
15 H H H H

{i’
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SARAGNA ‘024 'Q1A SHRAISAN 'I€4? ‘1Cn)
WINW UMy X =1 a¥) WAFFE SFINLS T Ry B W oy il F Ay
f ’ ! r
SN7490A, ‘92A, '93A, SN74LS90, 'LS92, 'LS93
NELANE NIVINE DV TIMEIVUE ARIN DIMADV AnIRITEDC
LHLLRUL, UIVIUL'DI"IYLLVYL, AN DINMANI VUUNIOCNY
logic diagrams (positive logic)
~ = il o =
‘90A, 'LS90 '92A, 'LS92 ‘93A, 'L593
Rgi1) L& —
Rgyz) 2
(14 b a2 g, 1’8341 'L93]
CKA o CK [—J g IREEY an
K cka 14 cK ) qlu2iisl,
cxa 114014 ex A
—— K t
s alet'? aqn I ‘E_‘
i 11
CKB cK i o+ ag
K cke U CcK | [ a 19109: g
N Ik cka L8l cK
M i -
1 I (31
s apetog o I {81110]
cK X J Qo Qg
& K ap cK
: T K
L
s 110
cK U ofHI2) 6
CK
s g I'I'I)OD . L4
C"l Ro(1) K
< Boes, 47) meo 21
r al L) =1 it iyl
Rave, J3H12]
Ao, 421 0121
Aoz 2L

The J and K inputs shown without connactian are for reference only and are functionally at a high javal.
Pin numbers shown in (} are for the LS 93 and '83A and pin numbers shown in [ ] are for the 54L93,

schematics of inputs and outputs

'90A, '92A, '93A

EQUVALENT OF EACH INPUT TYPICAL OF ALL QUTPUTS
Vcc —
Hen - Veo
100 §E NOM
INPUT - _
QUTPUT
INPUT Feg NOM -
CKA 2.5 k{2
CKEB ('S0A, 924 1.25 ki)
CKEB {'93A} 2.5 k&2
All rggets 6 kil
.
Q}
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SN54LS38,

SN74L390,

oo ‘1009
LOJL, LOJII,

1392, 'LS93

DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

schematics of inputs and outputs {continued}

‘LS80

. 'LS92, 'Ls93

EQUHVALENT OF EACH RESET INPUT

EQUIVALENT OF A AND B INPUTS

TYPICAL OF ALL QUTPUTS

FOST GFFICE BOX §55012 + DALLAS. TEXAS 75265

¥Y¢e g Vee
120 2 NOM
Vegr——g——— — R1 A2 R3 b
20 xELNOM
———
INPUT —a - . _ s
-IE o o P o e W T 1’
mNru J—-‘ -
h 4 B OUTPUT
b x ] 1‘
r 3 "~ ]
h 4 P
pa mpuT  NOMINAL vaLuEs
777 Ri HZ "3
CK A 10KR 10k 10 KR
CKB (‘LS80, ‘LS92} 6.7 kf2 &7 k{l 5 k2
CKB {'L583) 15k§1 15 kit 10 ksl
Texas WP
INSTRUMENTS



Supply veltage, Voo (see Note 1) 7V
Inputvoltage . . . . . . . . . o 55V
Interemitter voltage (see Note 2} e e e e . L 55V
Operating free-air temperature range: SN5490A, SN8492A, SN8483A . . . . . . . . . . . —B5'Ct125°C
SN7490A, SN7482A, SN7493A . . . . . . . . . . . .. 0°C 1o 70°C
Storage temperature rangde . . . . . . . . . . .. e —B5°C 1o 1680°C
NOTES: 1. Voltage values, except interamitter voltage, are with respect to netwark ground terminal.
2. This is the voltage hetween twa emitters of a muitipie-emitter transistor. For these circuits, this rating applies betwesn the twao Ry
inputs, and tor the '90A circuit, it also applies betwaen the two Rg inputs.
recommended operating conditions
SNGE490A, SN5492A [SNZ7490A, SN7492A
SNE493A SN7493A UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 4.5 5 5.5 | 4.75 5 §5.25 v
High-level output current, 1QH —B00 —8Q0 A
Low-level output current, lop 16 16 | mA
Count frequency, feoune Isee Figure 1) A lnput 0 32 0 32 MHz
B input ] 16 0 16
A input 15 15
Pulse width, t,, 8 input 30 30 ns
Reset inputs 15 15
Reset inactive-state setup time, tgy 25 25 ns
Operatng free-air temperature, Ta - 55 125 Q 0 C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
PARAMETER * TEST CONDITIONS T 04 9ZA 934, UNIT
MIN TYPI MAX | MIN TYPE MAX | MIN TYPT MAX
Vi High-level input voltage 2 2 2 v
V(L Low-level inpur voltage 08 0.8 0.8 v
Vik Inputclamp voltage Voo = MIN, hy=—12mA —1.5 -1.5 —15| ¥
. Yoo = MIN, Vig=2V,
VH High-level output voltage Vi, - DBV. Igy - —800 uA 24 34 24 34 24 34 v
VoL Low-level output voltage :ﬁf‘::g:jf \:g: ;?GV"nA" 0.2 0.4 Q.2 0.4 Q.2 0.4 A
neutcurrentar Voo = MAX, Vy=55Y 1 1 1| ma
maximum input voltage
. Any reset a0 40 40
" High-level CKA Vee < MAX, V=24V 80 80 80 [ wA
input current Ke 135 e 30
Any reset -1.6 —1.6 —-1.6
g ol KA | Voo - MAX, Vi=04V 32 3.2 Za2 | mA
input current CKEB vy Y Y
Short-circuit SNG4’ —-20 ~-57 | —20 —57 1 =20 -57
108 tput current § vee - MAX sN74 | —18 —57 | -18 —57 { —18 57 ™
lee  Supply current Voo - MAX, See Note 3 29 42 26 339 26 39| mA

tFar conditions shown as MIN or MAX, use the appropriate value specified under recommended operating canditions.
YAl typical values are at Voo =5V, Ty =25 C.
YNot more than one outout should be shorted at a time.

¢ Qp outouts are tested at I = 16 mA plus the limit value for | for the CKB input. This permits driving the CK8 input while maintaining

full fan-out capability.

NOTE 3! lge is measured with ail outputs apen, both Rg mpurs grounded following momenrtary connection 1o 4.5 Vv, and all other inputs

grounded.

TeExas Jy
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SN5490A, SNH492A, SN5493A, SN7490A, SN7492A, SN7493A
nrna MORRIE DEEIADV CRIIRTEDC
DECADE, DIVIDE-BY-TWELVE, AND BiNARY COUNTERS
P . - < acr . _ — A T . — Y M
switching characteristics, Vcc =2 V, 1A= co' L
PARAMETER? FROM o TEST CONDITIONS |-— o 924 234 uNIT
{INPUT) (QUTPUT) MIN TYP MAX[MIN TYP MAX|MIN TYP MAX]
cKA 0p 32 42 32 42 32 42 !
frnax MHz
CKB Qg 16 16 16
1 t
tPLH CKA aa 10 18 0 6 018 |
tPHL 12 18 12 8 iz 18
tPLH CKA ap 32 48 32 48 46 70 s
tPHL 34 50 34 5D 46 70
t CL=1 16 10 16 ¢
PLH CKB 2 L 5 pF, 10 16 1 6 10 6 e
PHL R = 400 O, i Zi 4 2 14 2
See Figure 1 10 16
PLH cK8 o ce Figure 21 32 21 32 e
PHL 22 36 14 21 23 35
PLH CKB Qp 21 32 21 32 34 51 ns
TPHL 23 35 22 38 34 51
tPHL Set-to-0 Any 26 40 26 40 26 40 ns
t Qp. Q 30
PLH Set-10-9 A D 20 d ns
PHL 9B, O¢ 26 40

Mrnax
PPLH

= maximum count frequency
= propagation detay time, low-to-high-level output

tpL = propagation delay time, high-te-low-level cutput

PGST

{i’
TEXxAas
INSTRUMENTS
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SN54LS90, SN54LS92, SN54LS93,
SN74LS90, SN74LS92, SN74LS83
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

er operating free-air temperature range {unless otherwise noted)

absolute maximum ratings ov I
Supply voltage, Vo (see Note 1) FAY)
Input voltage: Rinputs , . 7V
A and B input e e e - . b5V
Operating free-air temperature range: SN54LS' Circuits —B5°C tc 125°C
SN74LS’ Circuits 0°C to 70°C

—65°C to 1650°C

Storage temperature range

NOTE 1: Voitaga values are with respect to network ground terminai.

recommended operating conditions

SN54L.890 SN74L8580
SN541L592 SN74L892
SN541.893 SN741L893 ]
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vo 4.5 5 8.5 | 4.75 g 5.25 v
High-lrvel autput current, loR —-400 —400 A
Low-level output current, 'OL 4 8 mA
Count trequency, fegynt (5e€ Figure 1) ';::sr: g ?é g ?z MH 2z
A input b 15
Pulse width, 1, B input 30 30 ns
Reset inputs 30 30
FReset inactive-state sexup tims, tgy, 25 25 ns
Operating frec-air temperature, Tp —55 125 Q 70 C

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

SNEALS90 SN74LS90
PARAMETER TEST CONDITIONST SNE64.592 SN74L592 UNIT
MIN TYPT MAX | MIN TYPT MaX
ViH High-level input voitage 2 2 v
Vip Low-level input voltage 0.7 08| Vv
ViK Input clamp voliage Voo = MIN, I} = —18 mA -15 —-1.5 v
. Voo = MIN, Vig=2V,
VoH High-level output voltage ViL = ViLmax. IgH = —400 uA 2.5 3.4 2.7 3.4 \
VoL Lowdevs! output voltage Voo = MIN, Vig=2V, gL = 4 mAY 025 04 025 04|
Vi = Vi max, IgL =8 mAfY 035 05
input current | Any reset Vee =MAX, Vi=7V 0.1 0.1
| at maximum CKA 0.2 02] mA
! input voltage CKB Vg = MAX, V| =65V o =
High-level Any reset 20 20
. CKA Vee = MAX, V=27V a9 40| uA
input current
CKB 80 80
Any reset —0.4 —0.4
Low-level
. input current cra Voo~ MAX, Vi=04v —24 —24] mA
CKB —3.2 —3.2
1Igs  Short-cireuit output current§ [ Ve = MAX —20 —100 | —20 —100 ([ mA
Ilcc Supply current Vee = MaXx, See Note 3 tgzg Z :S 2 :: mA

TFar conditions shown as MIN or MAX, usa tha appropriate value specified under recommanded operating conditions,

tai typical values are at Veg =86V, Ta= 25°C.

§Not mara than ane output should be shortad at a time, and duration of the short-circuit should not exceed one sgcand.
1[QA outputs are tested at spacified Igp plus the limit value of hL for the CKE input. This permits driving the CKB input whila maintaining

full fan-out capability.

NOTE 3: Igg is meesured with all outputs open, both Rg inputs grounded following mementary connestion to 4,5 V, and all other inputs

7
TeEXAS {’
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SN74L580, SN74i582, SN74L393
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

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

+ SN54L593 SN74LES3
PARAMETER TEST CONDITIONST - UNIT
MIN TYPE MAX [MIN TYPT MAX
VyH High-level input valtage 2 2 v
Vi Low-leve! input voltage 0.7 0.8 v
VyKk Input clamp voltage Ve = MEN, I} = -18 mA —-1.5 —-1.5 v
\% = MIN, v =2V,
cc tH 25 24 27 3a v
ViL = Vi max, Igy = —400 uA
Vee = MIN, V=2V, gL =4 mA® 0.25 0.4 0.25 0.4
Vpop Low-level output voltage ce IH oL i : v
Vi = V|| max IgL =8 mAY 036 05
Input current | ans recer Voo = MAX, V=7V 0.1 0.1
Iy at maximum ma
nput vottage CKA or CKB |Ver = MAX, VI=8.5V 02 0.2
High-lewvel Any reset 20 20
hy 0 Voo = MAX, V=27V uh
input current | CKA or CKB 40 80
Any reset ~0.4 —0.4
Low-tevel e .y _ =
Iy . . CKA Ve = MAX, Vi=0D4V —2.4 —24 | mA
input curren KB 6 e
lgs Shaorrcircuit output current? [vee = MAX —20 —100 | -20 =100 | mA
lce  Supply current Ve = MAX, See Note 3 9 15 9 15 | mA
trar conditions shown as MIN or MAX, use the appropriate value spacified under recommendead operating conditions.

tan typical values are at Voo =5 WV, Ta = 25°¢C.
SNatT more than ona output should be shorted at a time, and duration of the short-circuit shouid not axceed one second,
b Qp outputs are tested at specified |n ) plus the limit value for 1)) for tha CKB input. This permits driving the CKB input while maintaining

full fan-out capability.
NOTE 3: Igg is measured with all putputs open, bath R inputs grounded follawing mamentary connection t¢ 4.5 V, and all gther inputs

grounded.

switching characteristics, Vog =5 V. Ta = 25°C

FROM TO ‘LS90 L5292 'LE$93
# TEST CONDITIONS UNIT
PARAMETER {INPUT] (QUTPUT) MIN TYP MAX|{MIN TYP MAX|MIN TYP MAX
CKA Qa 32 42 32 42 32 42
fmax MHz
CKB Qg 16 16 16
t 10 16 i0 16 10 16
PLH CKA Qpa, ns
tPHL 12 18 12 18 12 18
£ 32 48 32 43 46 7
PLH CKA OD 0 ns
tPHL 34 50 34 50 46 70
t CL =15 pF, 10 16 10 16 10 16 |
PLH CKB Qg L P ns
PHL Ry =2 k0 1a 149 2 14 21 ¢
1 See Figure 1 21 32 10 16 n 32
PLH CKB QC 1gur ns
PHL 23 38 14 21 23 35
t 21 32 21 32 34 51
PLH CKBe Qp ns
1PHL 23 35 23 35 34 51
tPHL Set-to-0 Any ’ 26 40 26 40 26 40 ns
Qa, O 20 30
'PLH Set-t0-9 5.0 ns
PHL Op. Q¢ 26 40
#fonax = maximum count frequency )
tpLy = propagation delay time. low-to-high-level output
tpyp = propagation delay time. high-to-low-level output

*i’
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21 'SY1IV0 - TL0SS5 X08 32144C 1504
SINIWNULSN
ﬂ! Svxd[

592454 SYX

PARAMETER MEASUREMENT INFORMATION

RESET-TO-8 av
INPUTS v v
{Sea Note D) ref ret .
| l i 45 ov
JR N —
RESET-TO-0 | e _l ______________________ —3v
INPUTS |
Vv V,
(See Note D} | m S ‘ .
| l l 1F r 0 V
| | L_ sy —ayf ro—’r— twiclock)
| !\ S\,
c:hc:,%KTA } | Vrief Vyaf Vief Vref
tpLH \-6 !

PLH ! 1._...
"LI._..' tpHL T._,‘ Measure
OUTPUT Qp | |
A

l4—cJ— tpHL —Measure at tr, ;2 |
]

ating g —-——V()H
ND | I |
;fl v !\ Vref )‘ M Vref
|

CLOCK & INPUT | ref I
Vou

t |
PHL _-L—L—-[ tPHL 'f"—“l | I tpLH Measurae at t 4 2 | tPHL —Measure at 1,,+4
I - I_ -\ Loy —ft " —Vou
(OSUTI:;JT D; | . Vref | 4\'\ Viet | | Vref I : Nref
ee Note v
ra—— aL
-l t I 1, I } IPLH—Measure at t, | }‘-— 1 -M
[T tPHL PHL ne— n+4 , PHL —Measure at 1,
] | —'-l-ﬂl | | | ¢ i J—-Vor
OUTPUT Q¢ Viof X Viot l Y, of lo 15V
I | I f
(See Note E) | | AN { | | Vou
I b
IP_I-—:{}_ tpHL —Measure at t, + 10 {"90A, ‘LSS0}.

tpL 4 — Measure at tn'; 8 {|
1 —1"—"' tPHL fo—sq
PLH +—— Vou at th +12 ("92A, ‘LS92),
\ 1.5V

('90A, '93A, ‘LS80, 1593),
or at tp, + 16 {"93A, "LS93)
Vol

Y
-+

+ B "90A,
'LS92) or at
tn + 6 (924, 1592)

G3A,

| | oratty + 6192a, 15924
QUTPUT Qp Vief Vel

4
1T

MOTES: A. Input pulses are supplied by a generator having the following characteristics:

for '90A, '92A, "93A, 1t < B ns, tj = 5 ns, PRR = 1 MHz, duty cycle = 50%, Zoue = 50 ohms;
for 'LS90, L8982, 'LS93, yy < 15 ns, tf =5 ns, PRR = 1 MHz, duty cycle = 50%, Z5,¢ = 5O ohms.
CL includes prabe and jig capacitance.

All dicdes are TN3064 or equivalent.

- Each reset input is tested separately with the ather reset at 4.5 V,

Reference waveforms are shown with dashed lines.

For '90A, '92A, and "93A; Vigi = 1.5 V. For 'LS90, ‘'LS92, and "LS93; Viegt = 1.3V,

mmooo

FIGURE 1A

SYILNNOI AHYNIS ONY ‘IA1IML-AS-3AIAIC ‘Y30

E6STVLNS ‘C6STPLNS ‘06STVLNS 'VEGYLNS 'VZGVLINS :VUB‘ULNS
‘€6STPGNS 'Z6STYSNS ‘06S1¥SNS 'YEGYSNS 'YZ6YSNS VOGPSNS



Sl'u'“iqaﬁﬂ, Sl‘\i?i"}ﬁiﬁ. Sl'\i?t‘l%ﬂ. SHT-";E.SEG. Snlquauz, SN74L353

DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

TEST
POINT [P
OINT vee

iSes Note C)

FROM QUTPUT
UNDER TEST

{See Notwe B}

LT
L

-

OAD CIRCINT

NOTES: A. Input pulses are supplied by a generator having the following characteristics:

for "80A, '92A, '93A, t; = & s, tf = 5 ns, PRR = 1 MHz. duty cycle = 50%. Zgyt = 50 ohms;

for 'LS90, 'L592, ‘LS93, tr = 16 ns, tf =5 ns, PRR = 1 MHz, duty cycle = 50%, Zy; = 50 ohms,
C|. includes probe and jig capacitance. :
All diades are 1N3064 or equivalent.

. Each reset input is tested separately with the other reset at 4.5 V.

Refersnce waveforms are shown with dashed lings.

For '9DA, '92A, and '93A; Vigf = 1.6 V. For ‘LS80, 'LS92, and 'L893; Vigf = 1.3 V.

TmoO®

FIGURE 1B
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IMPORTANT NOTICE

Texas Instruments (TI1) 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
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

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

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI 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 00 1996, Texas Instruments Incorporated
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