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National
Semiconductor

F100135
Triple J-K Flip-Flop

General Description

The F100135 contains three J-K, edge-triggered master-
slave flip-flops with true and complement outputs. All have
individual Clock (CPp), Clear {Cp), and Set (S,) inputs.

Features

Clocking occurs on the rising edge of CPy,. All inputs have

50 ket pull-down resistors.

B Toggle frequency 750 MHz Typical
B Propagation delay 2.2 ns max
8 Outputs specified to drive a 501 load

Ordering Code: see sections
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Connection Diagrams

24-PInDIP
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sy =1 U,
=12 23 |=CPy
Ky—13 22|=¢,
9,4 21=cp,
0,—5 20 p=J,
Voo =16 19 b=k,
Voea—17 18 =Yg
&8 17p=s,
o= 16 p=Kq
gp—{10 15}=Jg
Q=11 14 j=CPy
Sp—12 13]=Cy

Pin Names Description
Jo=d2 Jlnputs
Ko=<Ko K Inputs
Sg-S2 Direct Set Inputs
Co=C> Direct Clear inputs
CRy—CP2 Clock Inputs
Qp-Q> Data Cutputs
Qp-05 Complementary Data Outputs
TL/F/9854-3
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Logic Diagram

3

Truth Tables (each Fiip-Fiop)

Ko
CPo

-~ = LOW-t6-HIGH Transition

Synchronous Operation
Inputs Outputs
Jn Kpn CP, Sh Cn Qu(t + 1)
L L e L L Qn(t)
L H i L L L
H L e L L H
H H e L L Qp(H
X X H L L QM
X X L L L Qn(t)
Asynchronous Operation
Inputs Outputs
Jdn Kn cP, Sn Ca Qn
X X X H L H
X X X L H L
X X X H H U
H = HIGH Voltage Level
L = LOW Voltage Lavel
X = Don't Care
U = Undefined
t = Time before CP Positive Transition
t + 1 = Time after CP Positive Transition

TL/F/9854-5
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100135

Absolute Maximum Ratings
Above which the useful life may be impaired. (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales

Case Temperature under Bias (T¢)

0°Cto +85°C

' Vee Pin Potential to Ground Pin ~7.0Vto +0.5V
Office/Distributors for availability and spe::lflcations.u Input Voltage (DC) Veg to +0.5V
Storlage Temperature —65Cto + 15000 Output Current (DC Output HIGH) —50mA
Maximum Junction Temperature (T ;) +150°C Operating Range (Note 2) _B7Vio ~4.9V
DC Electrical Characteristics
VEg = —4.5V, Voo = Veeca = GND, T = 0°C 1o +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions {Note 4)
VoH Output HIGH Voltage —1025 —855 —880 mv VIN = VIH (Max) Loading with
VoL Output LOW Voltage —1810 | —1705 | —1620 or VL (Min) 501 to —2.0V
VoHC Output HIGH Voltage —1035 mv ViN = VIH(Min) Loading with
VoLe Output LOW Voltage —1610 or VIL (Max) 50% 10 —2.0V
VIH Input HIGH Voltage _1165 —880 mv Guaranteed HIGH Signal
for All Inputs
Vie Input LOW Voltage —1810 1475 mv Guaranteed LOW Signal
for Al inputs

I Input LOW Current 0.50 pnA ViN = VIL (Min)
DC Electrical Characteristics
VEE = —4.2V, Voc = Voca = GND, Tg = 0°G to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions {Note 4)
Vou Qutput HIGH Voltage —1020 —870 mv VIN = VIH (Max) Loading with
VoL Output LOW Voltage ~1810 — 1805 or VIL (Min) 500 10 —2.0V
VoHe Output HIGH Voltage —1030 mv ViN = VIH (Min) Loading with
VoLc Output LOW Voltage —1595 or VIL (Max) 5002 to —2.0V
VIH Input HIGH Voltage _1150 _870 mv Guaranteed HIGH Signa!

for All inputs
ViL input LOW Voaltage —1810 1475 my Guaranteed LOW Signal

for All Inputs
he Input LOW Current 0.50 pA VIN = VIL (Min)
DC Electrical Characteristics
VEE = —4.8V, Voo = Vooa = GND, T = 0°C to +85°C (Note 3)
Symbol Parameter Min Tvp Max Units Conditions (Note 4)
VOH Output HIGH Voltage —1035 ~880 mv VIN = ViH (Max) Loading with
VoL Output LOW Voltage —1830 ~1620 or VIL (Min) 500 to —2.0V
VOoHC Output HIGH Voltage —1045 mv ViN = VIH (Min) Loading with
VoLc Output LOW Voltage —1610 or VIL {Max) 50 to —2.0v
Vin Input HIGH Voltage 1165 _880 mv Guaranteed HIGH Signal

for All inputs
ViL Input LOW Voltage 1830 4490 "y Guaranteed LOW Signal

for All Inputs
I Input LOW Current 0.50 pA ViN = VIL (Min)

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these
conditions is not implied.

Note 2: Parametric values specified at —4.2V t0 —4.8Y.

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

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

Symbol Parameter Min Typ Max Units Conditions
i Input HIGH Gurrent _
All Inputs 350 BA VIN = ViH (Max)
lgeg Power Supply Current —185 —150 —80 mA Inputs Open
Ceramic Dual-In-Line Package AC Characteristics
VEg = —4.2Vto —4.8V, Voo = Voga = GND
= {)° = + <] = + )
Symbol Parameter Te = 0°C Te 25°c Te 8s'c Units Conditions
Min Max Min Max Min Max
frnax Toggle Frequency 600 600 600 MHz Figure 1
tPLH Propagation Delay ,
tonL GP., to Output 0.70 2.20 0.70 2.00 0.70 2.20 ns Figures 2and 3
tPLH Propagation Delay
. . . . . A Phn=LCP,=H
tonL Gey oy to Output 0.80 1.80 0.90 2.00 0.90 2.40 ns CPnh =L, CP,
tTLH Transition Time
el 20% to 80%, 80% 10 20% 0.30 1.40 0.30 1.40 0.30 1.40 ns
s Setup Time
Jrw Kn to CPy 0.90 0.70 0.90 ns
Cn, Sn (Release Time) 1.50 1.30 1.50 Figures Z2and 3
tH Hold Time
I Ko o CPy, 0.80 0.80 080 ns
Pulse Width HIGH
2. 2.00 2.00
taw(H) CPp. Cn» S 00 ns
Cerpak AC Characteristics
Vg = —4.2Vta —4.8V, Voo = Vpra = GND
= o — 2 — + 0
Symbol Parameter Tec ~ 0°C Tc = +25C Tc 85°C Units Conditions
Min Max Min Max Min Max
fmax Toggle Freguency 650 850 850 MHz Figure 1
tpLH Propagation Delay 070 200 | 070 180 | 070 200 | ns | Figures2and3
teHL CPp, to Output
teLK Propagation Delay
0.90 1.60 0.90 1.80 0.90 2.20 CP,=LCPa=H
tpHL Chn, Sh to Output ns n n
tTLH Transition Time
Tl 0% to 80%, B0% to 20% 0.30 1.30 0.30 1.30 0.30 1.30 ns
ts Setup Time
Jn, Kn to CPy 0.80 0.60 0.80 ns
Cn, Sy, (Release Time) 1.40 1.20 1.40 Figures 2and 3
ty Hold Time
0.70 0.70 0.70
Jn, Ky 10 CP, ns
Pulse Width HIGH
. .00 2.00
towlH) P, Cr. Sy 2.00 20 ns
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FIGURE 1. Toggle Frequency Test Circuit
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FIGURE 2. AC Test Circuit

Notes:
Voo = Vooa = +2V
VEg = —25V

* = equal electrical length 500} lines

Rt = 501 termination

Decouple power supplies with 0.1 uF from Vg
and Vgg to GND

G = Fixture and stray capacitance < 3 pF
Load all unused outputs with 5002 to GND

Set pulse generator output lavel for 740 mV p-p
at a frequency of 10 MHz as measured at the
clock input pin of the device under test. Do not
readjust this voltage for frequencies up to fyax.
The pad isolates the generator output for D.U.T.
input impedance variations. Signal voltage mea-
sured at the D.U.T. input will vary as input imped-
ance varias with frequency.

Notes:
Voo = Voca = t2V
Vgg = —25V

Decouple power supplies with 0.1 pF from Voo
and Vgg to GND

Rt = 500 termination

Load all unused outputs with 5012 to GND
Gy = Fixture and stray capacitance < 3 pF
* = gqual electrical length 500 lines

# = Connect Scope CHAN A to pulse generator
as required

1 = Connect pulse generator to input under test;
else conmect input to voitage source set to
+1.05 voits for logic HIGH or +0.31 volis for
logic LOW

Consult truth table for appropriate logical condi.
tion
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FIGURE 3. Propagation Delays and Setup and Hold Time
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