@ MOTOROLA
High Speed Dual

D Type Master Slave Flip-Flop

ELECTRICALLY TESTED PER:

MIL-M-38510/06102

The 10631 is a dual master-slave type D flip-flop. Asynchronous Set (S) and
Reset (R) override Clock (Cc) and Clock Enable (Cg) inputs. Each flip-flop may
be clocked separately by holding the common clock in the low state and using the
enable inputs for the clocking function. Ifthe common clock is to be used to clock
the flip-flop, the Clock Enable inputs must be in the low state. In this case, the
enable inputs perform the function of controlling the common clock.

The output states of the flip-flop change on the positive transition of the clock.
A change in the information present at the data (D) input will not affect the output
information at any other time due to master slave construction.

* 375 mW Max/Pkg (No Load)
fTog =225 MHz typ

o ty, tf = 2.0 ns typ (20% - 80%)

tpd = 2.0 ns typ (All Output Loaded)

PIN ASSIGNMENTS

FUNCTION DIL FLATS
Veet 1 5
Q4 2 6
Q 3 7
R 4 8
Sq 5 9
Cgq 6 10
o7} 7 1
VEE 8 12
Cc 9 13
Do 10 14
Cea 1 15
So 12 16
Ro 13 1
Qs 14 2
Qo 15 3
veee 16 4

BURN - IN CONDITIONS:
VIT = —2.0 VMAX/—2.2 V MIN
VEE =- 5.7V MAX/ - 5.2V MIN

LcC

BURN-IN
(CONDITION C)
GND
51 Qto VT
51 Qto VT
51Qt0 VT
GND
OPEN
OPEN
VEE
OPEN
OPEN
OPEN
GND
51 Q1o VTT
51 QtoVyT

51 Qto VT
GND

Military 10631

MPO
i

AVAILABLE AS:

1) JAN: JM 38510/06102

2) SMD: N/A

3) 883: 10631/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.
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10631

R-S TRUTH TABLE CLOCKED TRUTH TABLE
R ) Qp +1 c D Qp+1
L L Qn L @ Qn
L H H L
H L L H H
H H N.D.
N.D. = Not Defined @ = Don't Care
A clock H is a clock transition from a Low to a High state C=Cg+C¢c
Scope Input Scope Input
Ce +2.0V+0.005% Q
[}
25uF L L otpF
= £20% wie L +20% =
50Q v[ vl RU2
CC1 CC2 TPOUT
S
R Q
CL
T
Clock Pulse -
Generator Ce
Ce _
Q
D Ve
1
02 HF S 1000
= +20% S +5.0%
0 —
-3.2V (20.005 V) =

NOTES

1. Perform test in accordance with test table: each output is tested separately.

2. Allinput and output cables are equal lengths of 50 Q2 coaxial cables. Wire length should be < 0.250 (6.35 mm})
from tp in to input pin and tp out to output pin.

. Outputs not under test should be connected to a 100 Q resistor to ground.

. Note that observed pulse amplitude is attenuated by one half.

. RU/2 =50 Q+5.0%.

.ty =t = 2.0 ns (20% - 80%).

. Scope Input = 50 Q GND.

. CL (test Jig) < 5.0 pF.

O NGO AW

ViH2

Clock Input Vi

Q Output

Frequency (OUT) = frequency (IN)/2

Figure 1. FpmaX Test Circuit and Clock Input Sinewave
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NOTES

10631

Scope Input Scope Input
S R
Scope Input
Q
+2.0V+0.005%
= o
L 25 uF L 0.1uF
500 500 p— +20 % 2 +20 % -
< < - =
Ry/2 Scope Input
TN N Veer Ve : Q
Set Pulse TPouT
o— [
Generator Q;/L TPIN \ Q \
Preset Pulse =
Generator ° :? R :l: o =
= > = -
100 Q 100Q
i i Ce AL2
= = Cc TPout N\
. Q
D L
VEE I CL
1 0.1 uF
T x4
3 =
-3.2V (£0.005 V)
Set and Reset l-— tp —
' ViH2
K 50 %
St —/ Vi
e 1p T ViH2

Reset

Qout

-

aour

tPLH1 '_'1 PHL1
80 %
50% %

%

tTLH tTHL

j F TTHL A l: TLH
PHL1 IPLH1

1. Perform test in accordance with test table: each output is tested separately.
2. All input and output cables are equal lengths of 50 Q coaxial cables. Wire iength should be < 0.250 (6.35 mm)

from tp in to input pin and tp out to output pin.

. Outputs not under test should be connected to a 100 Q resistor to ground.
. Note that observed pulse amplitude is attenuated by one half.
. RL/2 =50 Q £5.0%.

. 1REC (Set & Reset) = 40 ns.
. PRR = 1.0 MHz.

. Scope Input = 50 Q to GND.
0. CL (test Jig) < 5.0 pF.

3
4
5
6. ZoyT=50Q.
7
8
9
1

Figure 2. Set and Reset Switching Test Circuit

Vi
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10631

Scope Input Scope Input
Ce D
Scope |
+20V£0.005% o Pt
o
- = L &5yF L oapF
00 %0 T +20% T inu
PN i - 1 - Scope Input
Clock Pulse \ Veer  Veez A2 a
Generalor ¢ Ce TPout
TPIN \ a \
DataPulse o—= (4] } 0 G
Generator u__r’ T t —
> - P e = =
100 ni 1003 s
= = Teour, $ L2
- - CC \
Q
R L
VEE I CL
1 1 o1pF
‘L T :20%
32V (£0.005 V)
tpD
ViH2
7i !K 0%
Data Input 1Delay =60 s Vi
ViH2
50%
Clock Input  ———— /| oG 2
tPLH2 ‘—-l tPHL2
80%
50% ’k
QOouUT —— 2%
:1 tTLH ;TrHL
_ 1 LH
gour — THL
1PHL2 tPLH2

NOTES

1.
2,

Perform test in accordance with test table: each output is te:

sted separately.

All input and output cables are equal lengths of 50 Q coaxial cables. Wire length should be < 0.250 (6.35 mm)

from tp in to input pin and tp out to output pin.

ZoyTt =50Q.

. tpp(Data) = 150 ns, tpc (Clock) = 40 ns.
. PRR = 1.0 MHz.

. Scope Input = 50 Q to GND.

0. Cy (test Jig) < 5.0 pF.

3. Outputs not under test should be connected to a 100 Q resistor to ground.
4. Note that observed pulse amplitude is attenuated by one half.
5. RL/2=50Q £5.0%.

6.
7
8
9
1

Figure 3. Synchronous Switching Test Circuit and Waveform
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10631

Scope Input Scope Input
Ce D
Scope Input
+2.0V£0.005% Q
L [25puF L o1pF
3w ma3 T:ax T L
TPIN Scope Input
Clock Pulse \ Vet Veez | tpgur S A2 Q
Generator °'_D Ce
TP
Q
Data Pulse O— \ D C
Generator 9 L , T L =
10003 = 100 ni s = B
j_l- = Rp/2
- - Cc TPOUT \
a
R L
VEE T
|
T so0%
S =
ty — -3.2V (10.005 V)
\ ViH2
(50%
Data Input | Vi
. V]
ISETUP " IH2
HOLD 50%
Clock Input — 1w ViL2

Qour —\ /—

1. Perform test in accordance with test table: each output is tested separately.

2. Allinput and output cables are equal lengths of 50 Q coaxial cables. Wire length should be < 0.250 (6.36 mm)
from tp in to input pin and tp out to output pin.

. Outputs not under test should be connected to a 100 Q resistor to ground.

. Note that observed puise amplitude is attenuated by one half.

RL/2 =50 Q t 5.0%.

Zoyt=509Q.

. tp(Data & Clock) = 40 ns.

. Scope Input = 50 Q to GND.

. CL (test Jig) < 5.0 pF.

10. For information only; not tested: tsetup 2 1.0 ns, thold 20.75 ns.

TN O AW

Figure 4. Setup and Hold Test Circuit and Waveform
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