TYPES SN5490A, SN5492A, SN5493A, SN54L90, SN54L93, SNS4LS90, SN54LS92,
SN54LS93, SN7490A, SN7492A, SN7493A, SN74L890 SN74L392 SN74LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

MARCH 1974 — REVISED DECEMBER 1983

'90A, 'L90, ‘LS90. ..

DECADE COUNTERS
‘92A, 'LS92 ... DIVIDE-BY-TWELVE

SN7490A ...

SN5490A, SN54LS90 . ..
SN54190. ..
JORN PACKAGE

J OR W PACKAGE
JPACKAGE

COUNTERS O ey CKAGE
‘93A, ‘L93, ‘'LS93 ... 4-BIT BINARY cxks O U cka
COUNTERS Ro(1) (2 13[1 NC
Ro(2) O3 2] Qp
TYPICAL NCc (4 13 Qp
TYPES
POWER DISSIPATION veeds 10[J GND
‘S0A 145 mwW R e o[]1Qp
'L90 20 mW R9(2)0]7 8[] Qc
'LS90 45 mW
‘924, 93A 130 mW SN5492A, SN54LS92 . .. J ORW PACKAGE
'LS92, 'LS83 45 mW SN7492A ... J ORN PACKAGE
‘'L93 16 mW SN74LS92 ... D, JORN PACKAGE
{TOP VIEW)
description cxe Off U cka
Each of these monolithic counters contains four master- NC 2 131 NC
slave flip-flops and additional gating to provide a divide- NC 3 121 Qp
by-two counter and a three-stage binary counter for NC s n;] Qp
which the count cycle length is divide-by-five for the vee s 10[] GND
'90A, ‘L90, and 'LS90, divide-by-six for the ‘92A and rO(1) (6 sfac
‘LS92, and divide-by-eight for the '93A, ‘L93, and RO(2) 17 8{1Qp

‘L593.

All of these counters have a gated zero reset and the
'90A, 'L90, and ‘LS90 also have gated set-to-nine in-
puts 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 in-
put is connected to the Qp output. The input count
pulses are applied to CKA input and the outputs are as
described in the appropriate function table. A sym-
metrical divide-by-ten count can be obtained from the
‘90A, °L90, 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.

SN5493A, SN54LS93 . ..

JORW PACKAGE

SN7493A ... J ORN PACKAGE
SN74LS93 ... D, JORN PACKAGE
{TOP VIEW)
cks v U4 cka

RO(1) (]2 130 NC
RO(2) 3 120 0a
NC Q4 1{J Qp
Vee Os 10[] GND
NC (s s[]Gs
NC O~ 8[]Qc
SN54L93 ... J PACKAGE
(TOP VIEW)
roth v \J a1 cka
Ro(2) 2 1300 QA
nc O3 12[] Qp
vee 4 11J GND ~
Nc s 10 ac
NC (s s[1 QB
NC 7 8[] CKB

NC - No internal connection

For new chip

carrier design, use

‘LS290, ‘LS292, and ‘1.5293.

W
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TYPES SN5490A, '92A, "93A, SN54L90, '!1-9836 3SN54L890, 'LS92, 'LS93,

SN7490A, '82A,
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

‘93A, SN74LS90, 'LS92,

‘80A, 'L90, ‘LS80

'S0A, 'L90, ‘LS80

BCD COUNT SEQUENCE BI-GQUINARY {5-2)
(See Note A} {See Note B)
OUTPUT OUTPUT
COUNT COUNT
Qp Qc Q8 Qa Qp Gp Q¢ O
0 t L Lt 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 ? H L H L
8 H L L L 8 H L H H
9 H L L H 9 H H L L
'92A, 'LS92 "90A, 'L90, 'LS90
COUNT SEQUENCE AESET/COUNT FUNCYION TABLE
{See Note C) RESET INPUTS OUTPUT
counT —2uTPuT Ro(1) Ro(2) Re(1) Re2)| Op Cc G Ca
Qp Qc Qg Qa H H [ X |L L L L
0 L L Lt H H X L v v oL oL
1 L L L H X X H H|lH L L H
2 L L H L X L X L COUNT
3 L L H H [ X L X COUNT
’; a L H L L L X X L COUNT
- 5 L H L H X L L X COUNT
6 H L L L
-4 ? H L L H )
o | 8 H L H L ‘93A, ‘L93, ‘'LS93
- " " COUNT SEQUENCE
U 9 L H {See Note C)
m 10 H H L L OUTPUT
< 1 H H L H COUNT
] Qp Q¢ Qg Qa
(o) 0 L Lt L L
m 1 L L L H
»n ‘92A, 'LS92, '93A, 'L93, 'LS93 2 e L ow v
RESET/COUNT FUNCTION TABLE 3 L L H w
RESET INPUTS QUTPUT
R " o a a 4 L H L L
o(1) 0i2) |G@p Oc Qg Qa 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. OutputQp is connected to input CKB for BCD count. 9 H L L H
B. Output Qp is connected to input CKA for bi-quinary
count. 10 H L H L
C. Output Qp is connected to input CKB. " H L H H
D. H = high tevel, L = low level, X = irrelevant 12 H H L L
13 H H L H
14 H H H L
15 H H H H
3.358 Texas *9
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TYPES SN5490A, '92A, '93A, SN54L90, 'L83, SN54LS90, ’LS92, 'LS83
SN7490A, "92A, '93A, SN74LS90, 'LS92, 'LS83
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

logic diagrams

‘9DA, 'L90, ‘LS80 ‘B2A, ‘LS92 ‘83A, ‘L93, ‘LS93
Rag2)
) o] 12 o, ('93A1('L93)
cka L8| cK
K CKA 21131, ,
CKA
s ol op
cke 1 K
K ckB s s oje22lag
ckg M8 loek
K
s olet o (8110
cK J OW ac
" cK
K
T (GAIIREIPNS
cK
0
s al Qy
K ° RD(”.&%D"—‘ ! @ .
p R R
R ol a2 0(1) ED"—
{2 Ro(2)
Ro(2) —
The J and K inputs shown without connection are for reference only and are functionally at a high level.
Pin numbers shown in { ) are for the ‘LS 93 and ‘93A and pin numbers shown in [ ] are for the 54L83.
schematics of inputs and outputs $
“90A, ‘92A, '93A s
EQUIVALENT Of EACH INPUT TYPICAL OF ALL OUTPUTS w
- a
R - Vce
eq 100 £2 NOM |
INPUT - —_ -
OUTPUT
INPUT Req NOM
CKA 2.5 k§2
CKB {'90A, '92A)  1.25 k2
CKB {'93A) 2.5 k$2
All resets 6 k2
INSTTREUMEMS 3359
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This Materi al

TYPES SN54L90, 'L93, SN54LS90, 'LS92, 'LS93

SN74LS90, 'LS92, °LS93

DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

schematics of inputs and outputs (continued)

‘L90, 'L93

EQUIVALENT OF EACH INPUT
- EXCEPT A AND B OF ‘'L93

Vee -
Req
INPUT --
INPUT Req NOM
CKA ('L90) 13.3 k2
CKB ('L90} 6.67 k2
All resets 40 k2

EQUIVALENT OF A AND B
INPUTS OF 'L93

Vee

15 k2 ¢
NOM ¢

INPUT

TYPICAL OF ALL OUTPUTS

- Vee
500 §2NOM
QUTPUT

‘LS80, 'LS92, ‘LS83

EQUIVALENT OF EACH RESET INPUT

L

$ 20 k2 NOM

INPUT —o-f -

S$30IA3Q 1L !

EQUIVALENT OF A AND B INPUTS

Vee
SR1  $R2 $R3
> >

x.
INPUT 7“? 7 -

+
NOMINAL VALUES
INPUT R1 A2 R3
CKA 10k 10k 10k
CKB ('LS90, 'LS92) 6.7 k2 6.7k2 S5k
CKB ('L.S93) 15k 15k 10k§

TYPICAL OF ALL OQUTPUTS

’—Vcc
120 SZ NOM g

% QUTPUT

3-360
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TYPES SN5490A, SN5492A, SN5493A, SN7490A, SN7492A, SN7'493A
DECADE DIVIDE- BY-TWELVE AND BINARY COUNTERS

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

'Supply voltage, Vge (see Note 1) . . . . . . . . . L L L 7V
Input voltage . . . ... .. .........58V
Interemitter voltage (see Note 2) . O . . . bhV
Operating free-air temperature range: SN5490A SN5492A SN5493A e e e e e e —55 Cto 125°C

SN7490A, SN7492A,SN7493A . . . . . . . . . . . . . 0°C to 70°C
Storage temperature range . . . . . . . . e e e —65°C to 150°C

NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal.
2. This is the voltage between two emitters of a multiple-emitter transistor. For these circuits, this rating applies between the two Rg
inputs, and for the ‘S0A circuit, it also applies between the two Rg inputs.

recommended operating conditions

TTL DEVICES Q¥

SN5490A, SN5492A [SN7480A, SN7492A
SN5493A SN7493A UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 5.5 4.75 5 5.26 \Y
High-level output current, loH —800 —800 HA
Low-level output current, 1Ig 16 16 | mA
Count ¢ ( E 1 A input Q 32 [y 32 MH
oun reguency, see Figure z
auenay. Teaunt 9 B input o 16 o 16
A input 15 15
Pulse width, ty, B input 30 30 ns
Reset inputs 15 15
Reset inactive-state setup time, tg, 25 25 ns
Operating free-air temperature, Ta —55 125 a 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER ¥ TEST CONDITIONST 204 924 234 UNIT
MIN TYPL MAX | MIN _TYP! MAX| MIN TYPI MAX
V|H High-level input voltage 2 2 2 \%
V(L Low-level input voltage 0.8 0.8 0.8 v
VK Input clamp voltage Voo =MIN, 1j=-12mA -1.5 —-1.5 -16 \"
Vi =MIN, Viq=2V,
VoH High-level output voltage | - C© H 24 34 24 34 24 34 v
Vi =08V, Igu = —800uA
V, =MIN, Vig=2V,
Vor Low-level output voltage cc tH . 0.2 0.4 0.2 0.4 0.2 04 v
ViL =08V, IgL=16mAY
input current at
W ) Vec = MAX, V=556V 1 1 1| ma
maximum input voltage
Any reset 40 40 40
High-level
WH ¢ N CKA Veg = MAX, V=24V 80 80 80 | ®A
rre
input currEnt ke 120 120 80
Any reset —16 —1.6 —1.6
Low-level
I CKA vee = MAX, V) =04V 3.2 ~3.2 —3.2 | mA
input current
CKB8 —4.8 —-4.8 -3.2
' Short-circuit v ~ MAX l SNbB4* —20 -57 | —20 -57 | —20 —57 mA
05 output current cc [sn7a |18 “57 | —18 ~57 | —18 “57
Icc  Supply current Veg = MAX, See Note 3 29 42 26 39 26 39 | mA
1For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
AN typical values areat Voo =5V, Ta = 25'C.
$Not more than one output should be shorted at a time.
quA outputs are tested at lg = 76 mA plus the limit value for || for the CKB input. This permits driving the CKB input while maintaining
full fan-out capability.
NOTE 3: Icg is measured with ail outputs open, both Rg inputs grounded following momentary connection to 4.5 V, and all other inputs
grounded.
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TYPES SN5490A, SN5492A, SN5493A, SN7490A, SN7492A, SN7493A
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

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

« FROM TO "90A "92A '93A
PARAMETER"Y TEST CONDITIONS UNIT
{(INPUT) {OUTPUT) MIN TYP MAX|{MIN TYP MAX|MIN TYP MAX
CKA Qa 32 42 32 42 32 42
fnax MHz
CKB Qg 16 16 16
1 10 1 1 1 16
PLH cKa Qa 6 10 16 0 N
TPHL 12 18 12 18 12 18
1 2 48 3 4 46 70
PLH CKA o 3 2 48 ns
PHL 34 50 34 S0 46 70
¢ Cy = 15pF, 1 16 10 16 16
PLH cKB Qg L P 0 10 ns
PHL Ry =400 Q, 14 21 14 21 14 21
L Fi 1 21 32 10 16 21 3.
PLH oKB ac See Figure 2 ns
tPHL 23 35 14 21 23 35
t 21 - 3 1 34 1
PLH KB oo 2 2 32 5 ns
tPHL 23 35 23 35 34 51
tPHL Set-t0-0 Any 26 40 26 40 26 40 ns
! Qa. O 20 30
PLH Set-t0-9 A =D ns
IPHL Qg. Q¢ 26 40

Yfmax mMaximum count frequency
tpLH ~ Propagation delay time, low-to-high-level output
tpH L ~ Propagation delay time, high-to-tow-level output

S30IA3Q 111 g
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TYPES SN54L90, SN54L93
DECADE AND BINARY COUNTERS

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

Supply voltage, Vo (see Note 1) . . . . . . . . . L L e 8V
Inputvoltage (see Note 2) . . . . . . . . . . . . . . .. 55V
Operating free-air temperature range: . . . . . . . . . . . ... ....... -B5Cto 125°(_:
Storage temperature range . . - - - . . . . . e . e e e e e e e e e —65°C to 150°C

NOTES: 1. Voltage values are with respect to network ground terminat.
2. Input voltages must ba zero or positive with respect to network ground terminal.

recommended operating conditions

SN54L90, SN54L93
UNIT
MIN NOM  MAX
Vce Supply voltage 45 5 5.5 \'4
feount Count freguency 0 3| MHz
loH High-level output current —0.1 mA
oL Low-level output current 2| mA
twicount) Width of input count pulse 200 ns
twy(reset) Width of reset pulse 200 ns
Ta Operating free-air temperature N — 85 125 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted}
SN54190 SN541L93
PARAMETER TEST CONDITIONST UNIT
MIN TYPE MAX | MIN TYPI MAX
V|4 High-level input valtage 2 2 A\
ViL Low-level input voltage 0.7 0.7 \'
Vec=MIN, Vip=2V,
High-level out I 24 3.3 24 3. \Y
VOH igh-level output voltage ViL =07V, IoH=MAX 3
VoL Low-level output voltage Vec=MIN.- Vi =2V, 0.15 0.3 0.15 0.3 \4
VIL=0.7V, Ilgp=MAXT
Any reset input 100 100
input current at
Iy ) thout Vot CcKA Voo = MAX, V=65V ] 300 200| wA
maximum input voltage oxB 500 200
Any reset input 10 10
High-level input
HH ent CKA Vee = MAX, V=24V 30 20| wA
Curri =
CKB 60 20
Lowdevel i . Any reset input —0.18 —0.18
w-level inpu
m A P! cKA Vee = MAX, V=03V —0.54 —0.36| mA
curren
CKB —1.08 —0.36
lgs  Shortcircuit output current § Vee = MAX —3 —15 -3 —15} mA
Icc  Supply current Voo = MAX, See Note 3 4 7.2 3.2 66| mA

tEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
EAN typical values are at Ve =5 V, Tp =25°C.
§Not mora than one output should be shorted at a time.
1°A outputs are tested at lg | = MAX plus the limit vaiue for 1) for the CKB input. This permits driving the CKB input while maintaining full
fan-out capability.
NOTE 3: Icc is measured with all outputs open, both Rq inputs grounded foli i v ion to 4.5 V, and all other inputs
grounded.

switching characteristics, Vcc =5V, TA = 25°C

NS4190 SN54L93
PARAMETER TEST CONDITIONS St UNIT
MIN TYP MAX{ MIN TYP MAX

fmax Maximum count frequency 3 6 3 6 MHz
Propagation delay time, low-to-high-ievel O

Ly ogation de gy B o D 230 340 280 450 | os
output from input CKA Cp =50 pF, Ry =4 kS,
Propagation delay time, high-to-low-level Q; See Figure 1

oy | paed v g D 9 230 340 280 450| ns

output from input CKB
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TYPES SN54LS90, SN54L592, SN54LS93,
_SN74LS90, SN74L'S92, SN74LS93

DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

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

Supply voltage, Vo (seeNote 1) . . . . . . . . . . . L L L Lo e e 7v
Input voltage: Rinputs . . . . . . . . . . . . . . . . . . .. Ce . 7V
A and B inputs e e e e e e e e e e e e e e e e e e e e 55V

Operating free-air temperature range: SN54LS’ Circuits e e e i . . ... ...... =-55Cto125°C
SN74LS'Cireuits . . . . . . . . . . . ... .... 0°Cte70°C

Storage temperature range . . . . . . . . . . . . .. e ... .. —65°C to 150°C

NOTE 1: Voitage values are with respect to network ground terminal.

recommended operating conditions

SN54LS90 SN74LS90
SN54LS92 SN74LS82
SN54LS93 SN74LS93 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 55 | 4.75 5 5.25 \%
High-level output current, lgH —400 —400 | #A
Low-level output current, I 4 8 | mA
. A input 0 32 0 32
Count frequency, fcoyng Isee Figure 1) 8 input ° 6 5 6 MHz
A input 15 15
Pulse width, ty, B input 30 30 ns
Reset inputs 30 30
Reset inactive-state setup time, tg, 25 25 ns
Qperating free-air temperature, Ta —55 126 o 70 [

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

3 SN54L590 SN741LS90
PARAMETER TEST CONDITIONST SN54LS92 SN74LS92 UNIT
! MIN TYPE MAX | MIN TYPi mAX
—| Viy High-level input voltage 2 2 v
—| ViL Low-level input voltage 0.7 0.8 \%
- VIK_ Input clamp voltage Voe = MIN, 1= —18 mA 15 15| v
U . Vee = MIN, VIH=2V,
VoH High-level output voltage 25 34 2.7 34 v
2 Vip = Vi max, gy = —400 uA
Vce = MIN, VIH=2V, IgL =4 mAY 025 04 025 04
b— VoL Low-levei output valtage cc H I oL N v
(o) Vi = V)i max, [lor =8 mat 035 05
m input current | Any reset Vee = MAX, V=7V 0.1 0.1
O [y atmaximum [ KA Ve —MAX.  Viessv 02 02} mA
input voltage CKB cc ‘ §e s 0.4 0.4
. [Any reset 20 20
High-level
1TV CKA Vo =MAX, V=27V 40 40 ] uA
input current
CKB 80 80
Any reset —04 -0.4
Low-level
e input current CKA Vge = MAX, V=04V —2.4 24| mA
urr
P CKB 32 32
los  Short-circuit output current§ | Voo = MAX —20 —100 | —20 —100| mA
[ 'Lse0 9 15 9 15
| Supply current vV =MAX, See Note 3 A
cc_Sueply cc [“ise2 5 15 9 5] "
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$Ail typical valuesareat Ve =5 V, 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.
‘QA outputs are tested at specified Ig_ plus the limit value of Iy for the CKB input. This permits driving the CKB input while maintaining
full fan-out capability.
NOTE 3: Igcc is measured with all outputs open, both R inputs grounded fol ing Y ion to 4.5 V, and all other inputs
grounded.
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Thi s

TYPES SN54LS90, SN54LS92, SN54LS83,

SN74I.S90 SN74L892 SN74LS83
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

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

SN54LS93 SN74LS93
PARAMETER TEST CONDITIONST UNIT
MIN TYPi MAX | MIN TYPI MAX
Vi High-level input voltage 2 2 A
ViL Low-level input voltage Q.7 0.8 \'
VK Input clamp voltage Ve = MIN, 1] = —-18 mA —-1.5 —1.5 v
. Vee = MIN, Vig=2V,
VopH High-level output voltage 2.5 34 - 2.7 34 A\
VL= ViL max, lon =—400 uA
Ve = MIN, ViH=2V, oL = 4 mAY 025 04 025 04
Voi Low-level output voltage cc tH [ oL A\
VL = Vi max [loL =8 mAY 035 05
input current | Any recer  [Vog=MAX, V=7V 0.1 0.1
1y at maximum mA
input voltage CKA or CKB | Vcc = MAX, Vy=55V 02 02
High-level Any reset 20 20
Y Vee = MAX, Vi=27V uA
input current | CKA or CKB 40 80
Low-level Any reset —0.4 -0.4
e o . [cxa Veo=MAX, V=04V 24 —24 ] mA
t
nput curren CKB 16 T
log Short-circuit output currentd |V = MAX —20 —100 | —20 —100 | mA
lcc  Supply current Vee = MAX, See Note 3 9 15 9 15 | mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
1Al typical values are at Vo = 5 V, Ta = 25°C.
$Not mare than one output shou!d be shorted at a time, and duratian of the short-circuit should not exceed one second.
q Qa outputs are tested at specified 1 pius the limit value for 1)) for the CKB input. This permits driving the CKB input while rhaintaining

full fan-out capability.

NOTE 3: Icg is measured with all putputs open, both Rg inputs grounded fi I'] tary nr ion to 4.5 V, and all other inputs
switching characteristics, Vgc =5 V, TA = 25°C
FROM TO ’LS90 'LS92 ‘LS93 AN
PARAMETER' . TEST CONDITIONS L UNIT w
(INPUT) (OUTPUT) MIN TYP MAX|MIN TYP MAX|MIN TYP MAX O
CKA Q 32 42 32 a2 32 42 -—
frnax A MHz [ S
CcKB Qg 16 16 16 o
t 10 16 10 16 10 16
PLH CKA Qa ns Q
PHL 12 18 12 18 12 18
K a8 32 4 a6 7 wd
PLH CKA ap 32 3 S -
tPHL 34 50 34 50 46 70 -
PLH KB a CL = 15pF, 10 16 10 16 10 16
ns
tPHL 8 R =2k 14 21 14 21 14 21
t See Fi 1 21 32 10 16 21 32
PLH cKke Qc ee Figure s
tPHL 23 35 14 21 23 35
1 21 32 21 32 34 s
PLH cKB ap ns
PHL 23 35 23 35 34 51
tPHL Set-to-0 Any 26 40 26 40 26 40 ns
t Qa. Q 0 )
PLH Set-10-9 A- D 20 3 ns
1PHL Qg. Qc 26 40
$tax = maxnnun count frequency
tpy k= Propagation delay time, (0w to high level output
tppL = propagation delay time. high to low level output
! 3-365
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TYPES SN5490A, SN5492A, SN5493A, SN54L90, SN54L93, SN54LS90, SN54LS92,
SN54L593, SN7490A, SN7492A, SN7493A, SN74L890 SN74L592, SN74LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT vee

FROM QUTPUT

UNDER TEST 1
o Z¥< e
{See Note B) _l_ {See Note C)
LOAD CIRCUIT

NOTES: A. Input pulses are suppliad by a generator having the following characteristics:
for ‘O0A, ‘92A, '93A, t, < 5 ns, t; < 5 ns, PRR = 1 MHz, duty cycle = 50%, Z5,¢ =~ 50 ohms;
for ‘L90, 'L93, t, < 15 ns, t; < 15 ns, PRR = 500 kHz, duty cycle = 50%, Zg, ~ 50 ohms;

for ‘LS90, ‘LS92, 'LS93, t, < 15 ns, t; < 5 ns, PRR = 1 MHz, duty cycle = 50%, Zg,¢ = 50 ohms.

C includes probe and jig capacitance.

. C1 (30 pF) is applicable for testing ‘L90 and "L93.

. All diodes are 1N3064 or equivalent.

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

- Reference waveforms are shown with dashed lines.

For ‘90A, '92A, and '93A; V,g¢ = 1.5 V. For ‘L90, *L93, ‘LS90, ‘LS92, and ‘LS93; Vyef = 1.3 V.

oMmMUoO®

FIGURE 1B
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