m TYPES SN5490A, SN5492A, SN5493A, SN54190,SN54193,
- SN541580, SN54LS92, SN541S93, SN7490A, SN7AS2A, SN7493A,
-MSI SN74190, SN74193, SN741590, SN741892, SN741883

DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

BULLETIN NO, DL-S 7611807, MARCH 1874—RE VISED OCTOBER 1876

SNE4', SNBALS' ... JOR W PACKAGE

‘80A, 'L90, 'LS90 .. . DECADE COUNTERS SNSAL’ ... J OR T PACKAGE
SNG4', SN74L°, SN74LS’ ... J OR N PACKAGE
‘92A, 'L.892 . . . DIVIDE-BY-TWELVE . L
COUNTERS ‘G0A, ‘1.90, ‘LS80 (TOP VIEW)
'93A, L93, 'LS93 . . . 4-BIT BINARY 5 ]
COUNTERS
TYPES TYPICAL
POWER DISSIPATION
‘90A 145 mW
‘L80 20 mW
‘1580 45mw VD.UY Routh Roiz) e N Ay
‘92A, "93A 130 mW positive logic: see function tables
'LS92, ‘LS93 45 mW
‘L93 16 mW ‘92A, 'LS92, (TOP VIEW)
'1" R QA anb
description LISLISLY = L) SA) T '
Each of these monolithic counters contains four L. . Z

master-siave flip-flops and additional gating to
provide a divide-by-two counter and a three-stage 1» oo
binary counter for which the count cycle length is =
divide-by-five for the 'S0A, 'L90, and ‘LS80, TR F
divide-by-six for the ‘92A and °‘LS92, and W W W v M e
divide-by-eight for the '93A, 'L 93, and 'LS93.

positive logic: see function tables

All of these counters have a gated zero reset and the

‘934, 'LS93 (TOP VIEW
'90A, 'L90, and ‘LSS0 also have gated set-to-nine (T !

INSyT
-

inputs for wuse in BCD nine’s complement 5 '; “; = ‘:" ”" ":
applications. l , ,
a o Ca
To use their maximum count length (decade, divide- L,.
by-twelve, or four-bit binary} of these counters, the B L, b
input is connected to the QA output. The input Aaits Roas
count pulses are applied to input A and the outputs [ l
are as described in the appropriate function table. A 1T s s
symmetrical divide-by-ten count can be obtained YT R Fea N Ve W R
from the ‘80A, °L90, or ‘LSS0 counters by positive logic: see function tables
connecting the Qp output to the A input and
applying the input count to the B input which gives a 'L93 (TOP VIEW)
divide-by-ten square wave at output QA. ST e oy o o o BT
[w] [o] el [w] [0 [v].[v].
O Op o Gy
A
g
Rocty
Rog2)
Vi s e s ey
oy MxD NC voe NG " L3
positive logic: see function tables
NC—Nao internsl connaction
172 TExAas INSTRUMENTS
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TYPES SNS4S0A, ‘92A, '83A, SN541L80, 'L93, SN54LS90, 'LS92, 'LS93,
SN7490A, '92A, '93A, SNJ4L9D, 'L93, SN74LS90, 'LS92, 'LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

‘90A, 'L90, ‘LS80 ‘90A, L8O, 'LS80
BCD c?;:.n; s::t:n:mct 81-OUINARY .i,s-zl ‘924, 'LSB2 ‘93A, 'L93, 'LS93
< iS00 Now COUNT SEQUENCE COUNT SEQUENCE
COUNT OUTPUT COUNT ouTPUT (See Note C) {See Nots C)
Qp Q¢ Op Qa Qg QGp Oc Qg ouTrUT OUTPUT
o L L Lt D L L L L COUNT e Oc g G COuNT
A Op Gc Qg Ga
] L L L H 1 L L L H [} L L L L ¢ [L L L t
2 L L H L 2 L L H L 1 L L L H 1 L L L H
3 L L HH 3 L L HH 2 L L H L 2 L £t H L
4 L H L L 4 L H L oL 3 L L H H 3 L L H H
5 L H L H 5 H L L L a L H L b 4 L H UL L
6 L H H L 6 H L L H [ L H L H s [L H L H
7 L HHH 7 H L H L 6 H L L L 6 L H H L
8 H L L L B H L H H 7 H L Lt H ? L H H H
9 H L L H g H H L L 8 H L H L 8 H L L L
. , , g [H L W H 9 H L L H
90A, 'L90, ‘LSS0 10 H H L L 10 H L H L
RESET/COUNT FUNCTION TABLE 1 H H L H 1" H L H H
RESET INPUTS OUTPUT 12 |H H L L
Rot1) Roiz) Re(1) Ret21| Qo Oc Qg Qa 13 [W oW oL oH
H H C X |t £t t L
" " " cle o0 L M | H H OH L
X x H H|H L L H 15 [H n W B
X L X L COUNT
L X L x COUNT '82A, 1592, "934, L83,
i\ COUNT RESET/COUNT FUNCTION TABLE
L : : - COUNT RESET INPUTS OUTPUT
X
Rot1}  Roi2) [Gp Oc G Qa
H H Lt L L
NOTES: A, Output Qp is connected to input B for BCD count.
L X COUNT
B. Output Qp is connected to input A for bi-quinary
X L COUNT
count,
C. OQutput Qp is connected to input B.
D. H = high fevel, L = low level, X = irralevant
functional block diagrams
'80A, ‘L90, ‘LSS0 ‘92A, 'LS92 ‘93A, 'L93, ‘LS93
Rsnlﬁh}_
Re(2)
» '83A}['LO3]
neuT A 108 | a2,
A
eyt A 114 pCK
K INPUT A
weut s A2 cK e,
) B
X INPUT B CcK
K weytp LM8L |

1y
c nm)_‘lg:D_ 7
K
Al Ro2) Roy1) ; ;
nome_ Ro2)
3
Rot2)

The J and K inputs shown without ! are for ref only and are functionally at & high lsvel.
TEXAS INSTRUMENTS 173
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TYPES SNS490A, '92A, 'S3A, SN54190, 'L93, SN54LSS0, 'LS92,

1593,

SN7490A, 'S2A, '93A, SNMLS0, 'L93, SN74LS90, 'LS82, 'LS83
., DIVIDE-BY-TWELVE, AND BINARY COUNTERS

REVISED AUGUSY 1977

schematics of inputs and outputs

714

"90A, ‘92A, ‘93A )
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vvee -
R -= vVee
*q 100 3 NOM
INPUT - -
OUTPUT
INPUT Req NOM
A 2.5 kD
B I'90A, '92A)  1.26 kR
B ('93A) 250
Al resets 6hf2
‘L0, L83
EQUIVALENT OF EACH INPUT EQUIVALENT OF AANDB TYPICAL OF ALL QUTPUTS
EXCEPT A AND B OF ‘L83 INPUTS OF °L83
Vee - - Vee
A 500 2 NOM
*Q
INPUT -
ouTPUT
INFUT Roq NOM
A "LBO) 13.3 k82
B {'L80) 6.67 kSl
Al resets 40 k2
TYPICAL OF ALL OUTPUTS

EQUIVALENT OF EACH RESET INPUT

Ve —9

INPUT -

EQUIVALENT OF A AND B INPUTS

NOMINAL VALUES

INPUT R1 A2 R3
A 10k 10k 10k
B (‘LS90,'LS02) 67k 67 kR 5k
B ('L593} 18kQ  15KkQ 10k

v VG
120 2 NOM

OUTPUT

TEXAS INSTRUMENTS
INCORPORATED

PORT OFFICE BOX 5012 « DALLAS, TEXAS 75222
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TYPES SNG5480A, SN5492A, SNG4S3A, SNTASOA, SN7482A, SN7493A
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

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

Supply voltage, Voe (seeNote 1) . . . . . . . . . . 7V

Input voltage . e e e e 685V

Interemtttarvoltage(saeNoteZD .. . e e ... BBV

Operating free-air temperature range: SN5490A SN5492A SN5493A —55 C 1o 125°C

SN7490A, SN7492A, SN7493A 0°C to 70°C

Storage temperature range —65°C 10 150°C
NOTES: 1. Voltage veiues, excapt interemitter voltage, are with respect to network ground terminal.

2. This is the g ™wo ] s of a multiph tier . For these circuits, this rating uppli‘n between the two Rg
inputs, and for the ‘90A circuit, it also applies between the two Rg inputs.

recommended operating conditions

SNBAS0A, SNSA92A | SN7490A, SN7492A
SNG4SIA SN7483A UNIT
MIN NOM MAX | MIN NOM MAX
Supply voitage, Ve 4.5 5 5.5 | 4.75 5 652%| V
High-level output current, IoH —800 —800 | uA
Low-level output current, igg 16 18 | mA
Count frequency, feount (see Figure 1) :::::: g 32 : ::: MHz
A input 15 16
Pulse width, ty, B input 30 30 ns
Reset inputs 15 15
Reset inactive-state setup time, tg, 26 25 ns
Operating free-air temperature, T ] 126 (1] 70 °c

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

PARAMETER TEST CONDITIONSt 904 924 93A UNIT
MIN  TYPI MAX | MIN TYPI MAX| MIN TYPI MAX
ViH High-level input voltage 2 2 2 \4
Vi Lowslevel input voltage 0.8 0.8 08| v
VK Input clamp voltage Voo =MIN, H=—12mA —1.8 -1.5 —15| Vv
VoH High-level output voltage | GC ™ MIN: Vi =2V, 24 34 24 34 24 34 v
Vi =08V, Igy = —800 kA
VoL Lowlevel output voltage xlcfjo"_':':'. Y“)': N f:r’nn 02 o4 02 o4 02 04| v
j  'meutcurrentat Voe = MAX, Vi =55V 1 1 1| ma
maximum input voltage
i Any reset 40 40 40
el et | Vo =MAX, vy =24V 80 80 80| wA
Rt et 120 120 )
Low-level Any reset -16 —1.6 -1.6
e input current Alinput | Voo =MAX, V) =04V -3.2 -3.2 -32| ma
B input —4.8 —4.8 -3.2
o Short-circuit Ver < MAX SN6a | —20 —57 | —20 —57 | —20 =ST] A
output current§ cc SN74° |18 —57 | —18 57 | 18 —57
lgc  Supply current Voe = MAX, See Note 3 29 42 26 39 26 39 | mA

tFor conditions shown as MIN or MAX, use the sppropriate value specifisd under recommended operating conditions.

fan typical values are at VCC =5V, Ta= 28°C.

§Not mora then one output shouid be shortsd at a time.

1QA outputs are testad at lg = 16 MA plus the limit value for 11, for the B input. This permits driving the B input while maintaining full
fan-out capability.

NOTE 3:

Icc Is measured with all outputs open, both R inputs grounded following momentary connection to 4.5 V, and all other inputs
grounded.

TEXAS INSTRIEIMENTS
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TYPES SN5430A, SN5492A, SN5493A, SN7490A, SN7492A, SNT493A

DECADE, DIVIDE-BY-TWELVE. AND BINARY COUNTERS

REVISED OCTOBER 1976

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

FROM TO ‘B0A 92A 93A
A ] TEST CONDITIONS T
PARAMETER {INPUT) (OUTPUT) E MIN TYP MAX|MIN TYP MAX|MIN TYP MAX U
A aa f 32 42 32 42 32 42
1, MH
max 8 Qg 16 16 16 i
PLH 10 16 10 16 0 16
A Q
PHL A 12 18 1218 12 18| "
PLH w9 32 48 32 48 46 70
PHL A D 34 60 34 &0 6 0| "
Cp = 15pF, 10 16 1 16 1 16
tPLH 8 ag L p o 0 n
PHL R =400 R, 14 N 14 4 2
tPLH See Figure 1 21 32 10 18 21 32
oL 8 ac R a2 e
tpLH 21 32 21 32 34 51
Q
PHL 8 0 23 36 2 36 % 61|
PHL Set-t0-0 Any 26 40 26 40 26 40
. 20 30
'PLH Set-t0-9 8a. Cp ns
PHL Qp. Q¢ 26 40
‘fmnx = maximum count frequency
tp H = propagation delay time, low-to-high-leve! output
tpi = propagation delsy time, high-to-low-ievei output
TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 8012 »

DALLAS. TEXAS 73222
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TYPES SN54150, SNS4LS3, SN74L80, SN74L83
DECADE AND BINARY COUNTERS

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

Supply voltage, Vo (seeNote 4) . . . . . . . . . .. ... .. ...
Input voltage (see Note 5) . . e e e e
Operating free-air temperature range: SN54L90 SN54L93 e e e e
SN74L90, SN74L93 .
Storage temperaturerange . . . . . . . . . . . . .
NOTES: 4. Voltage valuss are with respect to network ground terminal.
5. Input voltages must be zero or positive with respect to network ground terminat.

recommended operating conditions

8V
... 55V
" 66°C t0 126°C

0°C to 70°C
~65°C 10 150°C

SN5ALOO, SNEALS3 | SN741.90, SN74L83 NIt
MIN NOM MAX| MIN NOM MAX
Supply voitage, Voo 4.5 5 5.5 ] 4.76 5 52| V
Count frequency, feouny 0 3 0 3| MHz
High-ievel output current, lgy —100 —200 | uA
Low-level output current, fo} 2 36| mA
Width of input count pulse, tw(count) 200 200 ns
Width of reset pulse, ty(reset) 200 200 ns
Operating fres-air tempe! .TA —66 126 0 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
‘L90 ‘L93
PARAMETER TEST CONDITIONST MIN TYPT MAX | MIN TYPF MAX UNIT
Vi High-lavel input voltage 2 2 v
ViL Lowlevel input voltage 0.7 07| v
SNB4L’ | Voo =MIN, V=2V, 24 33 24 33
VOH High-level output voiteg SN74L’ v?f- 07V, lcl.: = MAX 24 32 24 32 v
v Lowelavel cvol 8NBAL' | Voo =MIN, Viy=2V, 015 0.3 0.16 03]
oL Lowlevel outputvoltsge SN74L’ | V)L =07V, IgL = MAXT 02 04 02 04
Input current at Any roset input 100 100
Iy meximum Input vol A input Vee=MAX, V=65V 300 200| wA
©" | Binput 600 200
. ) Any reset input 10 10
H ::f::"" fnput A input Vo= MAX, V=24V 30 20| waA
8 input 60 20
Lowslovel input Any reset input —0.18 —0.18
HL urrent A input Vee = MAX, V=03V —-0.54 —0.36 | mA
B input —1.08 —0.36
| igg  Short-circuit output current§ Vce = MAX -3 —-15| -3 ~16| mA
lcg  Supply current Vee = MAX, See Note 3 4 7.2 3.2 6.6| mA
TFor conditlons shown as MIN or MAX, use the appropriste value specifisd under recorr operating ditl

tatl typicat values are at Voo =5 V, T = 25°C.
Not more then one output should be shorted at s time,

§Q A ocutputs are tested at | = MAX plus the limit vetue for 1y for the B input. This permits driving the B input while maintaining full

fan-out capsbility.

NOTE 3: Ige is measured with all outputs open, both Rg inputs grounded f 9 Y ion to 4.6 V, and all other inputs
grounded.
switching characteristics, Vec =5V, TA =25°C
L8O .
PARAMETER TEST CONDITIONS Le3 UNIT
MIN TYP MAX | MIN TYP MAX
fmax Maximum count frequency 3 6 3 6 MHz
Propagation delay time, low-to-high-level Qpy
230 340 280 450 | ns
tPLH output from input A Ct, =50 pF, RL =4 k2,
Py i ! i i 1ow-level See Figure 1
tPHL ropagation da ay time, high-to-low-level Qp ig 230 240 280 40| ns
output from input A

TEXAS lNSTRUMENTS
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TYPES SNG4LSS0, SN54L582, SN54L893,
SNIAL580, SHTALSR2, SN74LSS
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

REVISED OCTOBER 1876

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

Supply voltage, Vo {seeNoted) . . . . . . . . . . . . ... .. ... ... IV
Inputvaltage: Rinputs . . . . . . . . . . . . . . . . s e e s e e e e e e e e e e 2N
AandBinputs . . . . . . . . . . . . . . e e s e e e e e e e e e e e . . BBY
Operating free-air temperature range: SN54LS' Circuits . . . . . . . . . . .. ... . -568°Cto126°C
SN74LS Circuits . . . . . . . . ... ....... 0Cw70°C

Storage temperature range

NOTE 4: Voltsge values sre with respect to network ground terminal.

—~65°C to 150°C

recommended oparating conditions
SNG4LSN0 SN741.880
SNG41.892 SN741.582
SNS4LES3 SN74LS83 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 | 4.76 6 525 v
High-leve! output current, 1K —400 —400 | wA
Low-ievel output current, Ig) 4 8 | mA
Count frequency, fegynt (see Figure 1) ::x: g ::z g :z MHz
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 —b65 125 0 70 C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54L590 SN74LS90
PARAMETER TEST CONDITIONS! SNSALSS2 SN74L882 uNIT
MIN TYP! Max | MIN  TYPE MAX
Vi High-level input voltage 2 2 v
Vip Lowievel input voltage 0.7 08| v
ViK  (nput clamp voitage Vg = MIN, | = —18 mA T~1.5 -15| v
Vou High-level output voltage :f:’_ \x:_:vax 1\2: N 3’00 A 25 34 27 34 v
VoL Lowdevel output voitepe Vee = MIN, ViH=2V, gL = 4 mAY 0.25 04 02 04}
Vi, = VL max, gL =8 mal 03 05
input current | Any reset Vg = MAX, V=7V 0.1 0.1
N .at maximum |A .lnput Voo =MAX, Vi =65V 02 02| mA
input voltage |B input 0.4 04
High-level Arty reset 20 20
hH . A input Ve =~ MAX, Vi=27V 40 40| kA
input current -
B input 80 80
Lovlevel Any reset 0.4 —0.4
he . o A input Voo~ MAX, V=04V ~24 -24| mA
input current B M 3.2 3.2
\gs Short-circuit output current§ [Veg ~ MAX ~20 —100 | -20 —100 | mA
lcc  Supply current Veoe = MAX, See Note 3 iﬁ z :: 2 :: mA

TFor conditions shown ss MIN or MAX,‘ ue the appropriste value specified under recommaended opersting conditions.
$Aill typical valuss sre at Voo = B V, T = 26°C.

§Not more than one output shouid be shorted at a timae, and duration of ths short-circuit should not sxceed one second,

1OA outputs are tested at specified I plus the limit value of 1) for the B input. This permits driving the B input while maintaining full fan-

out capabiiity,

NOTE 3: lgg is measursd with all outputs open, both R inputs & fol ing \2 to 4,5 V, snd all other Inputa
groundsd,
18 TEXASl NIC§RSPOTR$YLEJDM ENTS
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TYPES smlsmq’o sumssz susussa
DECADE, nmne-nv-n%g‘vs Ain mlgv ctigou'ft,,

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS93 SN741L.893
PARAMETER TEST CONDITIONS? [h3
MIN_TvPf MAX |miN_Tvri max| "
Viy Highdevel input voltage 2 2 \'
Vi Low-level input voltage 0.7 08| V
ViK Input clamp voltage Veg = MIN, I = -18 mA —1.5 —15] v
Vee = MIN, Vig=2V,
\Y High-level output vol 25 34 2.7 3.4 A\
OH tege ViL = Vi max, lgn = —400 »A
Ve = MIN, ViH=2V, lop =4 mAY 0.25 .4 . 0.4
Voo Low-level output voltage cec H oL 9 9.2 v
V) = Vi max \gL =8 mAY 035 05
Inputcurrent | 5o reset Voo =MAX, V=7V 0.1 0.1
Iy at maximum - mA
input voitege AorBinput |Voo = MAX, V=686V 02 0.2
High-tevei Any reset 20 20
| Vee = MAX, V=27V A
tH input current | A or B input cc ! 40 80| “
Low . Any reset —04 —0.4
e . . . A input Ve = MAX, V=04V —24 —24 | mA
input curren B input 16 16
| log _Short-circuit output current§ [ Vec = MAX —20 —100 [-20 —100 | mA
lcc  Supply current Vo » MAX, See Note 3 9 15 9 16 | mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under r ded (]

tAl typicat velues sre at Voo =5 V, T = 26°C.
§Not mors than one output shouid be shorted at & time, and durstion of the short-circuit should not exceed ane second.
fq outputs are tested at spacified | plus the limit value for i, for tha B input. This permits driving the B input while maintaining full
A ou (18
fan-out capability.
NOTE 3: Igg is measurad with all outputs open, both Rg inputs grounded f I s ion to 4.5 V, and ail other inputs
grounded.

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

FROM To "LS90 "Lsez "LS93
AMETER' TEST CONDITIONS uNIT
PARAMETER uweun) | ourpur | TEST SOND MIN TYP MAX|MIN TYP MAX| MIN TYP MAX
A Qa 32 4z 32 42 2 42
MH
fmax 8 Gg 16 16 16 i -
wLn 0 1. 1016 016
Q
HL A A 1218 1218 12 18| "
LM 32 48 32 48 a6 70
A
PHL % 34 50 34 50 % 0| "
- 016 10 16 0 1
tPLH 8 ag CL=15pF, 6 s
PHL Ry =2 kR 1421 421 421
LM See Figure 1 21 32 10 16 21 32
a
tPHL 8 C 22 35 14 21 B x| "
PLH 21 32 21 32 34 5
aQ
PhL 8 D 23 35 IED @ s |
tPHL Set-t0-0 Any 26 40 26 40 26 40 ns
QA 20 30
W¥LH Set-to-8 A. Op ns
PHL Qg, Oc 26 40

"mnx = maximum count frequency
tp| H = propagation delay time, low-to-high-lavel output
tpH L 3 propagation delay time, high-to-low-level autput

:!77
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92A, SN5493A, SN54L90, SN54193,
. SN541LSY3, smm srmm SN7493A,

m‘?v -TWELVE, ﬁﬁ BINARY CGIIHTERS

PARAMETER MEASUREMENT INFORMATION

TYPES SNSASOA,
, SN5ALS

TEST
POINT v

FROM OQUTPUT

UNDER TEST \
L 3= ©1
(See Note B) _!_{See Note C)

LOAD CIRCUIT

RESET 104 —ﬂ ———————————————————————————————— v
5 Vrel Ves!
1Swe aa K . P
4 v
AESET.TOO | I s v
H s I Veal Vel
1Se Nam E} l ' e
1 R P R
t 1 } o p— pem—————— —2v
C‘Im' ol ! { Yot Vret Vet Vot
) | ov
1 -t
' - o~ h—ﬂlvu' gt g — et K¢ (o2 :
| " — — —Vou
ouv:ﬂu; o i Vigl Veat Veut ! Vret ! Veat
CLOCK B NPT, i i : ) = vou
PHL IPHL |
r—‘r— ] I-—a‘- WLH- Moo 5 02 b—ﬁ—m—u—- " i
I ] -—l | | ! 45 ! |- ~Von
y oUTIUT O | vie | Vret i | Veat ! Vet
[ iSee Note F} | 3 | 1
: 7 I vou
‘ ,o——oy-lmn [t rm I R P_.q}—_"LM-h%m BA,
T ] —— \ ] ] { g T { on a6 (T2, LED)
OUTPUT OC Vot Vet | Vret | ] 5V
tSos Nots Fi i h ] - ] 1 i
| T T Vou
st-Memmrs ot e (3042, i
m.u+—-l L fo—of "L, L9, 1580, 'LSAS) or L Houcars ot tns 10 {BOA, 'L90, “L200)
) h 51 laeg (924, LINIA) h ) Y —vou hxm{\. L802}. o a1
oUTPUT Gy Vrel Vioat fm \:n_v
-+ § Vor
VOLTAGE WAVEFORMS
NOTES: A. input puises ars suppiiad by a generator heving the following characteristics:
for "S0A, '92A, '93A, &) € 5 ns, t5 € 8 ns, PRR = 1 MHz, duty cycle = 50%, Zg,y ™ 50 ohms;
for ‘L90, ‘L93, t, < 15 ns, i < 16 ns, PRR = 500 kHz, duty cycle = 60%, Zg,;x = 50 ohms;
for ‘LS00, 'LS92, 'LSY3I, 1y < 15 ng, 1 < 5 ns, PRA = 1 MHz, duty cycle = 0%, 24t * 50 ohms.
B. Ci inciudes probe and |ig capacitance,
C. C1 (30 pF) is spplicsble for testing ‘LSO and ‘'L93,
D. All diodes are 1N916 or IN3064,
E. Each resst input is tested separately with the other reset at 4.5 V.
F. Reference waveforms are shown with dashed lines.
G. For'80A, ‘92A, and ‘93A; Vpge = 1.5 V. For ‘LS80, ‘L83, 'LSO0, 'L592, and ‘LE93; Vyef = 1.3 V.

FIGURE 1
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