NATIONAL SEMICOND (LOGIC)

@National

Semiconductor
100135

Triple J-K Flip-Flop

General Description

The 100135 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.
Clocking occurs on the rising edge of CP,,. All inputs have
50 kQ2 pull-down resistors,
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So-S2 Direct Set Inputs
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Complementary Data Qutputs
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Truth Tables (ach Fiip-Flop)

Synchronous Operation

Inputs Outputs
Jn Kn CPp Sn Cn Qup(t + 1)
L L -~ L L Qp(t)
L H e L L L
H L v L L H
H H - L L Qn(Y)
X X H L L Qp(t)
X X L L L Qn(t)

Asynchronous Operation

Inputs

Jn Kn CPp Sn Cn
X X X H L
X X X L H
X X X H H

X = Don't Care
U = Undefined
t = Time before CP Positive Transttion

t + 1 = Time after CP Positive Transition

-/~ = LOW-1o-HIGH Transition

H = HIGH Voltage Level
L = LOW Voltage Level
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Absolute Maximum Ratings 2
Above which the useful life may be impaired. (Note 1) g.,"
If Military/Aerospace specified devices are required, Case Temperature under Bias (Tg) 0°C to +85°C
polfef?selsznlt:ctt “‘fe Nati'clmal_ Semiconductor Sales Veg Pin Potential to Ground Pin —-7.0V10 +0.5V
- ce, Ts ributors for availability and s::::mcanons. Input Voltage (DC) VEE to +0.5V
M or?ge jmpe;a!u;e - —65Cto : ::002 Output Current (DC Qutput HIGH) —50 mA
aximum Junction Temperature (T) 0° Operating Range (Note 2) —5.7Vto —4.2V
DC Electrical Characteristics v A
Vee = —4.5V, Voo = Vgca = GND, Tg = 0°C to +85°C (Note 3) fod
Symbol Parameter Min Typ Max Units . Conditions (Note 4)
VoH Output HIGH Voitage —1025 —955 —880 Vil = VIH (Max) Loading with
mv SPVIL o 500 to —2.0V
VoL Output LOW Voltage —1810 —~1705 ~1620 OrViL pain) 0 —2.
VoHc Output HIGH Voitage —1035 VIN = Vm@g Loading with
mv V - 500 to —2.0V
Voic Output LOW Voitage ~1610 O ViL (Max) 0 —2.
ViH Input HIGH Voltage _ _ R Guaranteed HIGH Signal
1185 860 mo for All Inputs
viL Input LOW Voltage _ _ , Gyaranteed LOW Signal
1810 1475 16r All Inputs
h Input LOW Current 0.50 A VN = VL (Min)
DC Electrical Characteristics
VEE = —4.2V, Vo = Veea = GND, Tg = 0°C to +85°C (Néte 3)
Symbol Parameter Min Typ M Units Conditions (Note 4)
VoH Qutput HIGH Voltage —1020 —87¢ . ) VIN = ViH (Max) Loading with
= mv VIL (i 500 to —2.0V
Vou Output LOW Voltage —1810 —1605 Or VIL (Min) 0 ~=
VoHc Output HIGH Voltage —1030 ™ mv VIN = VIH (Min) Loading with
VoiLc Output LOW Voltage e 1585 or Vi (Max) 50f2to —2.0V
ViH Input HIGH Voltage _ " . Guaranteed HIGH Signal
1150 . . 870 mv for All Inputs
ViL Input LOW Voltage _ T T Guaranteed LOW Signal
—1810 1475 mv for Al Inputs
I Input LOW Current . " 40.50 | uA VIN = VIL (Min)
DC Electrical Characteristics -
Vee = —4.8V, Vcc = Voca = GND, g = 0°Gio +85°C (Note 3)
Symboi Parameter N Typ Max Units Conditions (Note 4)
VoH Output HIGH Voltage —1035 —880 VIN = ViH Max) Loading with
’ mv v 500 to —2.0V
VoL OutputLOW Voltage - | —1830 ~1620 O ViL (Min) ;
VoHC Output HIGH ?ﬁtage ¢ —1045 ViN = Vin (Min) Loading with
, mv v 500 to —2.0V
VoLc Output LOW Vpltage' —1610 Or ViL (Max) :
Vi Input HIGH Voltage _1165 _e80 mv Guaranteed HIGH Signal
for All inputs
ViL o nput LOW Voltage _ _ Guaranteed LOW Signal
. 1830 1490 myv for All inputs
i - Input LOW Current 0.50 pA ViN = VIL (vin)
Note 1: Atispiute maximum ratings are those values beyond which the device may be damaged or have s useful life impaired Functional operation under these
conditions is 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,
additional noise iImmunity and guard banding can be achieved by decreasing 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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]
S | DC Electrical Characteristics
2 VEE = —4.2V to —4.8V unless otherwise specified, Voc = Voca = GND, Tg = 0°Cto +85°C
Symbol Parameter Min Typ Max Units Conditions
Iy Input HIGH Current .
MN=V
All Inputs 350 HA YN = ViH (M)
e Power Supply Current —195 —150 —-90 mA e lngm;s Open

s

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

S

Tc = 0°C Tc— +25°C | Tc= +85G°

Symbol Parameter — Units Conditions
Min Max Min Max Min 5o
fmiax Toggle Frequency 600 600 600 T Mz Figure 1
tPLH Propagation Delay R .
. . A . . 2.20 Fi s 2and 3
tonL CP, to Output 0.70 2.20 0.70 2.00 0.70 ns igure. n
tpLH Propagation Delay . - =
R . A .00 .90 - - .40 CP, = L,CPp =
tPHL Cr» Sn to Output 0.90 1.80 0.90 2.0 090 "2 Z ns h=LCPh=H
tTLH Transition Time o
— 20% to 80%, 80% to 20% | 03¢ 140 | 030 140 | 030 140 | ns
ts Setup Time B
Jn, Kn to CPyy 0.90 0.70 0.90 ns
Cn. Sn (Release Time) 1.50 1.30 1.50 Figures 2and 3
th Hold Time L .
PRI 0.80 080" .. B 0.80 ns
Pulse Width HIGH wl
. .00 ’ R
tow(H) Py, Cry Sn 2.00 i 2.0 2.00 ns

Cerpak AC Characteristics

Vgg = —4.2Vto —4.8V, Vcc = Voca = GND -

LR

Tc = 0°C Tg = +25°C Tec = +85°C

Symbol Parameter Units Conditions
Min Max Min Max Min Max
fmax Toggle Frequency } 50 | 650 650 MHz | Figure 1
tpLH Propagation Delay Kk ’
N CPy to Output I () ( 2.00 0.70 1.80 0.70 2.00 ns Figures 2and 3
teLH Propagation Delay _ _
topL Cp, Sn to Output 0:80,. 1.60 0.90 1.80 0.90 2.20 ns CP,=L,CP,=H
tTiH Transition Timies ~* .
fTHL 20% to 80%, 80% i@m 0.30 1.30 0.30 1.30 0.30 1.30 ns
ts Setup Tim‘gf ' P ‘
Jpn, Kn to CP N 0.80 0.60 0.80 ns
Cn, Sn (Release Timeé) - 1.40 1.20 1.40 Figures 2and 3
ty Hold Time
0.70 0.70 0.70
Jn K10 CPy ne
| Pulse Width HIGH
tow(H) CPry Cry Sn 2.00 2.00 2.00 ns
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+1.08v Jn

Notes:

Vec = Veea = +2V

Veg = —25V

* = equal electncal iength 500 lines

LT SCOPE

1 GHz
PULSE
GENERATOR

> > cpa

SCOPE L
CHAN A

SCOPE
CHAN A

FIGURE 1. Toggle Frequency Test CIrquIt

7 CHANB Ry = 500 termination
Decouple power suppltegxath 01 pF from Voo
and Vgg to GND
< Ci = Fixture and s!wgnpacu e < 3 pF
- Load all unused oufsuts with Q(;mo GND
Set puise generatar's |
at a frequency of 4

500

iilp 0 fmax-
The pa% fsolates the generato: wm for D.U.T

input lance varigtions. Signal voltage mea-
SUr e D.U.T. input wili vary as input imped-
m with frequency

Pis 4] <

TL/F/9854-6 T

sty
s 0

¢ yﬂour

’V(;c VCCA = +2v

= 50 termination

PULSE
GENERATOR

PULSE
GENERATOR g’

Load all unused outputs with 509 to GND
Cp = Fixture and stray capacitance < 3 pF

= equal electrical length 50 hnes

= Connect Scope CHAN A to pulse generator
as required
T = Connect puise generator to nput under test;
else connect input to voltage source set to
+1.05 voits for logic HIGH or +0.31 volis for
logic LOW
Consult truth table for appropriate logical condi-
tion

500

TL/F/9854-7

FIM% m Test Circuit

S€1L001
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CPn >
1
1/fmax
ko%

r—i.(RELEASE TIME) ——

100135

tow(H)

tow(H)

Jn, Kn
F ‘.—h-d—ln*‘
Qn
L[= teLn
Gn

tenL.

|
l

0%
TRANSITION TIMES 50%
Qn, G N . 20%

trn —-I tra. |<—

67101 ns_-l 108V
%
TEST . 80
INPUT SIGNAL 50%
CHARACTERISTICS 20% +0.31V
LR

TL/F/9854-8

FiGHﬂE 3. Propagation Delays and Setup and Hold Time
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