MOTOROLA :
SEMICONDUCTOR TECHNICAL DATA

Dual Type D Master-Slave
Flip-Flop

The MC10131 is a dual master—slave type D flip—flop. Asynchronous Set (S)
and Reset (R) override Clock (Cc) and Clock Enable (CE) 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. If the 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.

Pp = 235 mW typ/pkg (No Load)
FTog = 160 MHz typ

tpd =3.0nstyp

tr, tf = 2.5 ns typ (20%—80%)
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Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.

CLOCKED TRUTH TABLE R-S TRUTH TABLE
c D Qn+1 R S Qn+1
L X Qn L L Qn
H L L L H H
H H H H L L

C=Cg +Cg Aclock H is a clock transition from a H H N.D.

low o a high state. N.D. = Not Defined
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ELECTRICAL CHARACTERISTICS

MC10131

Test Limits
Pin -30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current Ig 8 62 45 56 62 mAdc
Input Current linH 4 525 330 330 uAde
5 525 330 330
6 350 220 220
7 390 245 245
9 425 265 ) 265
linL 4, 5 0.5 05 0.3 uAdc
6,79 05 05 0.3
Output Voltage Logic 1 VOH 2 -1.060 | -0.890 | -0.960 -0.810 | ~0.890 | -0.700 Vde
27 -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
3f ~1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.815
Threshold Voltage  Logic1 | VoHA 2 -1.080 -0.980 -0.910 Vde
2% -1.080 —0.980 -0.910
Threshold Voltage  Logic0 | Vopa 2 -1.655 -1.630 -1.595 | Vdc
31 -1.655 -1.630 —-1.595
Switching Times  (50Q Load) ns
Clock Input
Propagation Delay | tg,o- 2 1.7 4.6 1.8 3.0 4.5 1.8 5.0
19424 2 17 46 1.8 3.0 45 1.8 5.0
tero4 2 1.7 46 1.8 3.0 45 1.8 5.0
tg4o— 2 1.7 46 1.8 3.0 45 1.8 5.0
Rise Time (20 to 80%) toy 2 1.0 4.6 11 2.5 4.5 141 4.9
Fall Time (20 to 80%) to_ 2 1.0 46 1.1 25 45 1.1 49
Set Input ns
Propagation Delay | ts,o. 2 1.7 44 1.8 2.8 4.3 1.8 4.8
1124154 15 1.7 4.4 1.8 238 4.3 1.8 4.8
t543— 3 1.7 4.4 1.8 28 43 1.8 48
12414 14 1.7 4.4 1.8 238 43 1.8 48
Reset Input ns
Propagation Delay | tq40— 2 1.7 4.4 1.8 28 4.3 1.8 4.8
413415 15 1.7 44 1.8 238 4.3 1.8 4.8
1443~ 3 1.7 4.4 1.8 2.8 4.3 1.8 4.8
434144 14 1.7 4.4 1.8 28 43 1.8 4.8
Setup Time tsetup 7 2.5 25 25 ns
Hold Time thold 7 15 1.5 15 ns
Toggle Frequency (Max) ftog 2 125 125 160 125 MHz
" Individually test each input applying V|4 or V|L_to input under test.
T Output level to be measured after a clock pulse has been applied to the Cg Input (Pin 6) I I ViHmax
~ ViLmin
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MC10131

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViIHAmin | ViLAmax VEE
-30°C | -0.890 -1.890 -1.205 -1.500 -5.2
+25°C | -0.810 ~1.850 -1.105 -1.475 -52
+85°C | —0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under Vee)
Characteristic Symbol | Test ViHmax | ViLmin | ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current IE 8 8 1,16
Input Current linH 4 4 8 1,16
5 5 8 1,16
6 6 8 1,16
7 7 8 1,16
9 9 8 1,16
linL 4,5" * 8 1,16
6,7,9" * 8 1,16
QOutput Voltage Logic 1 VOH 2 5 8 1,18
2F 7 8 1,16
Qutput Voitage Logic0 VoL 2 5 8 1,186
3t 7 8 1,16
Threshold Voltage Logic1{ VoHA 2 5 8 1,16
2t 7 9 8 1,16
Threshold Voltage Logic0 | VoLa 2 5 8 1,16
37 7 9 8 1,16
Switching Times {50Q Load)
Clock Input +1.11Vde Pulse In Puise Out =32V +20V
Propagation Delay | tgio— 2 9 2 8 1,16
1942+ 2 7 9 2 8 1,16
toro4 2 7 6 2 8 1,16
te4+o— 2 6 2 8 1,16
Rise Time (20 to 80%) toy 2 7 9 2 8 1,16
Fall Time (20 to 80%) o 2 9 2 8 1,16
Set Input
Propagation Delay | 15424+ 2 5 2 8 1,16
H2+15+ 15 8 12 15 8 1,16
1543~ 3 5 3 8 1,16
Ho414- 14 9 12 14 8 1,16
Reset Input
Propagation Delay | t440— 2 4 2 8 1,16
1134+15- 15 6 13 15 8 1,16
t44+3~ 3 4 3 8 1,16
H13+14+ 14 9 13 14 8 1,16
Setup Time tsetup 7 6,7 2 8 1,16
Hold Time thold 7 6,7 2 8 1,16
Toggle Frequency (Max) ftog 2 6 2 8 1,16
* Individually test each input applying ViH or V|L_ to input under test.
+0 ) = } ViHmax
utput level to be measured after a clock pulse has been applied to the Cg nput (Pin 6) v
" ViLmin

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the

same manner.
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