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. Not Intended For New Designs
Z4National

S€100

100135
Triple J-K Flip-Flop

General Description Features

The 100135 contains three J-K, edge-triggered master- ™ Toggle frequency 750 MHz Zypical
slave flip-flops with true and complement outputs. All have Propagation delay 2.2 ng piAX
individual Clock (CPp), Clear (Cp), and Set (S,) inputs. = Outputs specified to drié

Clocking occurs on the rising edge of CPy,. Al inputs have E
50 k12 pull-down resistors. e

Ordering Code: sece section s

Logic Symbol

% Description
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Direct Set Inputs

Direct Clear Inputs

Clock inputs

Data Outputs
Complementary Data Outputs
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Truth Tables (Each Flip-Fiop)

Synchronous Operation

Inputs

Outputs
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Asynchronous Operation

Inputs

Outputs

dn Kn | CPn | Sn | Cn
X X X H L
X X X L H
X X X H H

H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care

U = Undefined

t = Time before CP Positive Transttion

t + 1 = Time after CP Positive Transition
/" = LOW-i0-HIGH Transition
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Absolute Maximum Ratings 2
Above which the useful life may be impaired. (Note 1) 8
It Military/Aerospace specified devices are required, Case Temperature under Bias (T¢) 0°Cto +85°C
Po';?semfm‘l*:c' ‘hfe National Semiconductor Sales Vee Pin Potential to Ground Pin —-7.0Vto +0.5V
o ce, Tstr utors for availability and spe::uﬂcahons.o Input Voltage (DC) Veg to +0.5V
Mor?ge imperatu‘rre - —65°Cto + 150°C Output Current (DC Output HIGH) —50mA
aximum Junction Temperature (T ) +150°C Operating Range (Note 2) L ~BIVio —4.2V
DC Electrical Characteristics v h
Vee = —4.5V, Vgo = Veoa = GND, Tg = 0°C to +85°C (Note 3) Co
Symbol Parameter Min Typ Max Units . Conditions (Nofe 4)
VoH Output HIGH Voltage —1025 —955 —880 mv Vi =VIH Max) Loading with
VoL Output LOW Voltage —1810 | —1705 | —1620 Or VAL pain) 50010 —2.0v
Vohc Output HIGH Voltage —1035 N ViN = v.p.gg,;;@ Loading with
VoLe Output LOW Voltage ~1610 or VIL (Max) 5010 —2.0v
ViH Input HIGH Voltage 1185 —880 Y . Guaranteed HIGH Signal
for All Inputs
viL Input LOW Voltage _ RPPEEED Guaranteed LOW Signal
1810 1475 .. ff‘v tair All Inputs
I Input LOW Current 0.50 pE VN = V)L (Min)
DC Electrical Characteristics
VEE = —4.2V, Vgc = Veoa = GND, Tg = 0°C to +85°C (Néte 3)
Symbol Parameter Min Typ " MEx Upits Conditions (Note 4)
VOH Qutput HIGH Voltage —1020 —87¢ . ) ey VIN = ViH (Max) Loading with
VoL Output LOW Voltage —1810 —1605 - or VIL (Min) 500 to —2.0V
VoHe Output HIGH Voltage -1030 {° . b . VIN = VIH (M) Loading with
VoLc Output LOW Voltage o 1505 or Vi (Max) 500 to —2.0v
VIH Input HIGH Voltage —1150 ] 4 870 mv Guaranteed HIGH Signal
1. . for All Inputs
viL Input LOW Voltage B I Guaranteed LOW Signal
—1810 1475 mv for All Inputs
I Input LOW Current . ©40.50 nA VIN= VL (Min)
DC Electrical Characteristics
VEE = —48V, Voo = Voo = GND, Tg = 0°Co +85°C (Note 3)
Symbol Parameter MR Typ Max Units Conditions (Note 4)
VoH Output HLGH\?Dl;age —1035 —880 mv ViN = ViH (Max) Loading with
VoL Output LOW Voltags - | —1830 ~1620 or ViL (M) S0 to —2.0V
VoHe Output HIGH VBltage .*f  —1045 o VIN = ViH (Min) Loading with
N _ or ViL (Max) 500 to —2.0V
VoLc Qutput LOW Vpltage 1610
Vin Input HIGH Vottage _ _ Guaranteed HIGH Signal
11865 880 mv for All Inputs
ViL ot put LOW Voltage _ _ Guaranteed LOW Signal
) 1830 1490 mv for All Inputs
n - Input LOW Current 0.50 pA VIN = VIL (Min)

Note 1: Atisolhte maximum fatings are those values beyond which the device may be damaged or have s useful life impaed Functional operation under these
condttions s not implied. -

Note 2: Parametric values specified at —4.2V to —4.8V

Note 3: The specified limits represent the “worst case” value for the parameter. Since these “worst case” values normally occur at the temperature extremes,
additonal noise iImmunity and guard banding can be achieved by dacreasing the allowable system operating ranges.

Note 4: Conditions for testing shown in the tables are chosen 1o guarantee operation under “worst case” conditions.
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DC Electrical Characteristics
VEg = —4.2V to —4.8V unless otherwise specified, Voo = Vooa = GND, Tg = 0°C o +85°C

Symbol Parameter Min Typ Max Units Conditions

) Input HIGH Current
All Inputs

350 pA VN = ViH(Max)

T

e Power Supply Current —195 —150 —90 mA 4 lngﬂis Open

‘

5

Ceramic Dual-In-Line Package AC Characteristics
VEg = —4.2Vto —4.8V, Voo = Vcoa = GND

Sisd

Tc = 0°C Tc— +25C | Tc= +85C "

Min Max Min Max Min Mak: ..
frnax Toggle Frequency 600 600 R Figure 1

Symbol Parameter Conditions

Propagation Delay

.70 . 7 I 2.20 Fii Zand
CPp, to Output 0.7 0.70 jgures 2 and 3

Propagation Delay

2 = P, =
Cni» Sn to Output . 24? CPp=LCPh=H

Transition Time
20% to 80%, 80% to 20%

140

Setup Time
Jny Kn 10 CPpy 0.90
Cn, Sn (Release Time) 1.50 .3 Figures 2and 3
ty Hold Time ‘
Jnw Knto CPy

Puise Width HIGH

o | oGS, 200

0.80

Cerpak AC Characteristics

VEg = —4.2Vto —4.8V, Vco = Voca = GND =

L

Te = 0°C Te = +25°C Te = +85°C
Min Max Min Max Min Max
fmax Toggle Frequency I e50 | 650 650 Figure 1

Symbol Parameter Conditions

Propagation Delay

CP,, to Output - 570 4 200 0.70 . 0.70 . Figures 2and 3

Propagation Delay
Cn, Sp to Output

Transition Tifis -~ )
20% to 80%,80% 10 20%
Setup Time-,
Jn, Kn 1o CPy *;' 0.80
Cn, S (Release Timé) - 1.40 Figures 2and 3
Hold Time

iy K 10 CPy
Pulse Width HIGH
CPy, Cn, Sg

080,. 1.60 0.90 . 0.90 . CP,=L,CPy=H

0.30 1.30 0.30 . 0.30

0.70

2.00

B
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FIGURE 1. Toggle Frequency Test CIrcuIt
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Flem 2,86 Test Circuit

Notes:
Ve = Veca = +2V
Veg = —25V

* = equal electncal iength 500 lines

Ry = 500 termination

Decouple power supphe,mwth 01 pF from Voo
and VEeto GND 4 st

C_ = Fixture and sty citance < 3 pF
Load all unused oyfgis with S1o GND

Set puise generatar sutput @ﬁf for 7% p-p
at a frequency of ; msasw at the
clock tnput pin of the di% underztsst. Do not
readjust this voltage for ff zilp 10 fmax-

The pa% fs0lates the generatdkusput for D.U.T

input lance variations. Signal voltage mea-

Sure she D.U.T. input wili vary as input imped-
mwnh frequency

S e

e )

ople power supphes with 0.1 uF from Voo
Ve to GND
= 500 termination

Load alt unused outputs with 509 to GND
Cy = Fixture and stray capacitance < 3 pF

= equal electrical length 509 ines
# = Connect Scope CHAN A to pulse generator
as required
T = Connect pulse generator to nput under test;
else connect mput to voltage source set to
+1.05 voits for logic HIGH or +0.31 volis for
logic LOW

Consult truth table for appropnate logical condi-
tian

S€L001
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FIGUNE 3. Propagation Delays and Setup and Hold Time
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