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Medium-power MRTL logic circuits are specified over two different temperature ranges. Typical gate
speed is 12 ns, with power dissipation averages of 19 mW (input high) and 5.0 mW (inputs low) per logic
node.
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NUMERICAL INDEX

(Functions and Characteristics)

Ve = 3.0V £10%, T = 25°C

Output Propagation
Type @ Loading Delay Total Power

Factor tpd Dissipation Page

Function -551t0 +125°C | 0 to +100°C Case each output ns typ mW typ/pkg No.

Buffer MC900 MC800 72,96 25 20 16/45 @ 6-31
Counter Adapter MC901 MC801 96 5 22 55 6-76
R-S Flip-Flop MC902 MC803 96 4 14 22 6-38
3-Input NOR Gate MC903 MC803 72,96 5 12 19/5.0 @ 6-12
Half Adder MC904 MC804 72,96 5 14 45 6-66
Half-Shift Register MC905 MC805 72,96 4 22 53 6-57
Half-Shift Register {w/o Inverter) MC906 MCB806 72,96 4 22 36 6-60
4-Input NOR Gate MC907 MC807 72,96 5 12 19/5.0 @ 6-15
Dual 2-input NOR Gate MC914 MC814 72,96 5 12 38/10 @ 6-19
Dual 3-Input NOR Gate MC915 MC815 72,96A 5 12 38/10 @ 6-21
J-K Flip-Flop MC916 MC816 72,96 3 35 62/54 ). 6-40
Quad 2-Input NOR Gate MC924 mc824 83 5 12 76/20 f:) 6-27
Dual 4-Input NOR Gate MC925 MC825 83 5 12 38/10 @ 6-23
J-K Flip-Flop MC926 MC826 72,96A 5 35 130/65 @ 6-44
Quad Inverter MC927 MC827 72, 96A 5 12 76/20 @ 6-78
5-Input NOR Gate mMC929 MC829 72,96 5 12 19/5.0 @ 6-17
Quad Exclusive OR Gate MC971 MC871 83 5 12 72 6-29
J-K Flip-Flop MC974 MC874 96 S 35 130/65 @ 6-47
Dual Half Adder MC975 MC875 83 5 20 90 6-68
Dual Half-Shift Register MC983 MC883 83 4 22 110 6-62
Dual Half-Shift Register w/lnverter MC984 MC884 83 4 22 75 6-64
Quad 2-Input Expander MC985 MC885 83 — 12 17/- @ 6-84
Dual 4-Input Expander MC986 MC886 83 - 12 17/- @ 6-82
Dual 3-Input Buffer, non inverting MC988 MC888 83 25 24 128/42 @ 6-36
Hex Inverter MC989 MC889 83 5 12 76/20 @ 680
Dual J-K Flip-Flop MC990 MC890 83 3 35 124/108 @ 6-50
Dual J-K Flip-Flop MC991 MC891 83 5 40 155/130 ) 6-54
Triple 3-Input NOR Gate MC992 MC892 83 5 12 57/15 @ 6-25
Dual Full Adder MC996 MC896 83 4 60 70 6-70
Dual Full Subtractor MC997 MC897 83 4 60 70 6-73
Dual Buffer MC999 MC899 72, 96A 25 20 32/90 @ 6-34
Hex Expander MC9919 MC9819 83 - 12 13- @ 686

(1) G Suffix denotes Metal Can, F suffix denotes Flat Package; i.e., MC900G = Metal Can, MC90OF = Flat Package.
@ Inputs High/Inputs Low
@ Only Clock Input High/Inputs Low
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GENERAL INFORMATION

MRTL MC900/800 series

TO-99 TO-100 TO-91 TO-86

MAXlM!JM RATINGS Characteristic Symbol Rating Unit

(TA =25 C) Input Voltage — +4 Vdc
Power Supply Voltage (Pulsed £ 1s) —_ +12 Vde
Operating Temperature Range MC900 Series TA -55 to +125 °C

MC800 Series 0 to +100

Storage Temperature Range Tstg -65 to +150 °C

TEST CONDITION Veor = =10 mV Vee = =10 mV Vo= *2mV Vo= =2 mV Vot = =2 mV

TOLERANCES
DEFINITIONS

GENERAL RULES

Tas, lag, Minimum available output current from a device with an output'loading of 3,4, or 5.
las Output voltage not to fall below the value of Vin

Minimum available output current from a buffer. Output voltage not to fall below
the value of V...

leex Collector current of a circuit when Vi, is applied to the output pin and Vo is applied
to the input pins.

Maximum input current drawn by one input of a gate with V. applied. All other gate
inputs are returned to Vior.

2 lin, 3 lin Maximum input current drawn by one input of a device with 2 or 3 bases internally
tied together.

Vsor A high-value voltage applied to an input of a device to insure saturation of the driven
transistor.

Vee Supply voltage.

Vee(sat) Maximum saturation voltage with Veor applied to the input.

Vin Minimum high-level voltage applied to the input of a device.

Vot The maximum voltage which may be applied to an input terminal without turning
the transistor on.

Von The minimum voltage which may be applied to an input terminal that will turn the
transistor on.

Vout The maximum output voltage with V.. applied to the input.

Vi Value of external resistor connected to Vcc for test purposes.

Vs = highest node resistor value
Vi = lowest node resistor value

Release The time that the J or K input data must be held after the negative-going clock input
Time transition in order to propagate correct data.

Set-up The time that the J or K input data must be present prior to the negative-going clock
Time input transition in order to propagate correct data.

e The number of load circuits that may be driven from an output is determined by the output
loading factor and the sum of all input loading factors for the circuits connected to that out-
put. The summation of the input loading factors should not exceed the stated drive capability
of the output.

e A gate output connected in parallel with another output reduces the drive capability by %2 load.
(Paralleling gate circuits requires a Vec connection to only one of the gates.)

e Any number of gates may be paralleled if the input loading is increased by 1/ load, if only one
gate is connected to Vee.

o If the counter adapter is paralleled with another circuit, the output drive capability must be re-
duced by 2 loads. The reason for this drive reduction is the 1280-ohm resistance that con-
nects the output terminals on the counter adapter.

e All unused inputs should be returned to ground.

e When paralleling gates with Vcc connected, a maximum of 4 outputs may be paralleled where
the input loading factor is increased by 2.33.
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OUTLINE DIMENSIONS

033

0370
DiA
930 o | oles
: | 0185
0.040
I
1
T
0.040
MAX 0.500 MIN
0016
o019 DA
0.200

0.140
0.160

Pin 4 connected to case.

= 0.335
0.370
DIA
%3—‘;2 DIA {| 0.165
‘ I 0.185
0.040
0.040
MAX 0.500 MIN

o
27
36;\/ 9%
N o
0.028 0.085
0.034

Pin 5 connected to case.

T0-99 TO0-100
°~°E3F° 0.030
R REF
| | s ]
0.003 _ 0.003 0.030
0.006 %;% 0.006 0,070
0.045
0.010 _&?’_52 0010 0055
o9 | | 0019*[7"6‘5 4‘3‘1 |
54321 l 7 1
0250 H H H H 0250
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0.240 0.240
? 1 7 ! 0.2‘50
I =
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678910 8910 N121314
0240
~ 5250 020 |

Lead 1 identified by color dot or by shoulder on
lead. All leads electrically isolated from package.

TO-91

Lead 1 identified by color dot or by elbow on
lead. All leads electrically isolated from package.

TO-86

6-5




LOADING DIAGRAMS

MRTL MC900/800 series

MRTL DEVICES AVAILABLE IN METAL CANS

The logic diagrams on these two pages describe the MC900/
MC800 MRTL integrated circuits available in metal cans, and per-
mit quick selection of those circuits required for the implemen-
tation of a sysiem design. Pertinent information such as logic equa-
tions, truth tables, typical propagation delay time (tpd), typical
package power dissipation (Pp), pin numbers, input loading, and
fan-out is shown for each device. The package pin number is shown
adjacent to the terminal end. The number in parenthesis indicates
the input loading factor (when on the circuit input terminal) or load
driving ability — fan-out — (when on the circuit output terminal).

The number of load circuits that may be driven from an out-
put is determined by the output loading factor and the sum of
all input loading factors for the circuits connected to that output.
The summation of the input loading factors should not exceed the
stated drive capability of the output. Loading data are valid over
the temperature range of —55 to +1259C for the MC900 Series,
and 0 to +100°C for the MC800 Series, with Vo = 3.0 V £10%.
For the TO-99 metal can, Vg is applied to pin 8, with ground
connected to pin 4. For the TO-100 metal can, Vg is applied
to pin 10, with ground connected to pin 5.

——GATES

MC903G » MC803G
3-Input Gate

ni
(= g

6=1+2+3

tod = 12 ns

Pp =19 mW (Input High)
5 mW (Inputs Low)

MC907G  MC807G
4-Input Gate

(1
(1) 2
(1)3%‘6(5’
(1) s

6=1+2+3+5

tpd =12 ns

Pp = 19 mW (Input High)
5 mW (Inputs Low)

MC914G » MC814G
Dual 2-Input Gate

(1)1
(1)3

7=1+2
tod = 12 ns

Pp = 38 mW (Input High)
10 mW (Inputs Low)

MC915G » MC815G
Dual 3-Input Gate

HE .
HE (5)
s
(18

4=77273

tod =12 ns

Pp = 38 mW (Input High)
10 mW (Inputs Low)

MC929G e MC829G
5-Input Gate

(m1

(1) 2

(1) 3 7 (5)
(1) 5

(116

7=1+2+3+5+6

tog =12 ns

Pp = 19 mW (Input High)
5 mW (Inputs Low)

INVERTERS

MC927G » MC827G
Quad Inverter

(1)1__{>°_9(5)

——BUFFERS

(1)2_[>o_8(5)

MC900G « MC800G MC999G » MC899G (1) 3—Do—7 (5)
Buffer Dual Buffer
1 3(5) (1)4—-l >o———6 (5)
1 7 (5)
4 (25)
(2) 2
5 (25) (2) 7 0=7
6 (25) tpg=12ns
(2) 3 Pp = 76 mW (input High)
20 mW (Inputs Low)
8 9 (5)
7-3 3=-2
5=3 4=2
tpd = 20 ns tog = 20 ns
Pp = 16 mW (input High) Pp = 32 mW (Input High)
45 mW (Inputs Low) 90 mW (Inputs Low)




MRTL DEVICES AVAILABLE |

N METAL CANS (continued)

——FLIP-FLOPS

MC916G » MC816G
J-K Flip-Flop

(1) 1—qS Qo—7(3)

(2) 2—QT
(1) 3—dc cDa

me___]

tpd = 30 ns
Pp =62 mW (Only Clock Input High)
54 mW (tnputs Low)

0—5 (3)

MC926G o MC826G
J-K Flip-Flop

(1)1*‘

(1) 2—qs SD ofp—9 (5)
(2) 3—aT
(M 4—qc ¢, g—71(5)
(1) 3__I

tpd =35 ns

Pp = 130 mW (Only Clock Input High)
65 mW (Inputs Low)

MC974G » MC874G
J-K Flip-Flop

(1) 1—ad lo— 7 (5)
(2) 2—q
(13 C ¢

(1)6__]

tpg = 35 ns
Pp = 130 mW (Only Clock Input High)
65 mW (Inputs Low)

S Q

T

a

o 0—5 (5)

J-K FLIP-FLOP TRUTH TABLES

MC902G » MIC802G
R-S Flip-Flop

1. Clock (T) to remain unchanged.
2. The output state will not change when the in-
put state goes from Sp = Cp to Sp = Cp = 0. (1) 1—qR Qp—7 (4)
DIRECT INPUT CLOCKED INPUT The output state cannot be predetermined in
OPERATION @ OPERATION () the case where the input goes from Sp, = Cp = 1
MC926 and all types t0Sp = Cp = 0.
MC826 only ) N "] 3. Direct inputs (Cp and Sp) must be low.
splcola| o n ntl_ 4. The time period prior to the negative transition (1) 3—as Glo—s5 (a)
S c Q Q of the clock pulse is denoted t,, and the time
°olo @@ 2 T | o, | &n period subsequent to this transition is denoted
1]ofl1|o . o B o thet- R | S |Qnt
o] 1 o 1 5. Qp is the state of the Q output in the time
0 1 o 1 . 0 o | q,
11100 £ period tp. toqg =14 ns
0 o 8, (0,0 pd o 1 1
Pp =22 mw 1 0 0
1 1 0
MC905G » MC805G MC906G e MC806G
Half-Shift Register Half-Shift Register
(Without Inverter)
(1)1
Qp—7(4) (1)1
Q 7 (4)
(3) 2
Gjo—s5 (4) (22
(1) 3 Gp—-s5 (4)
(1) 3
5 — —
68 7=5(1+2) 22 7=5(1+2)
- 1, = ns -
= = pd =
tod 22 ns 5 Z(2+3) Pp =36 mW 5=7(2+3)
Pp =53 mw 6=2
MC904G « MC804G MC901G » MC801G
Half Adder Counter Adapter
01 (2) 1
(1) 7 (5)
(1) 2 7 (5)
(1) 3 6 (4)
(15 (2) 2
5 (5)
7=(1+2)(3+5) (
3+5 - = (13
6=3+5 IF: 3=T7,&5=2
thg = 14 THEN:_6=_1 -2 thd =22 ns 7=1_+2 =
Pp =45 7=12+1.2 Pp = 55 mW 5=(1+2)3
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LOADING DIAGRAMS

MRTL MC900/800 series

MRTL DEVICES AVAILABLE IN FLAT PACKAGES

The logic diagrams on these four pages describe the MC900/
MC800 MRTL integrated circuits available in flat packages, and per-
mit quick selection of those circuits required for the implemen-
tation of a system design. Pertinent information such as logic equa-
tions, truth tables, typical propagation delay time (tpd), typical
package power dissipation (Pp), pin numbers, input loading, and
fan-out is shown for each device. The package pin number is shown
adjacent to the terminal end. The number in parenthesis indicates
the input loading factor (when on the circuit input terminal) or load
driving ability — fan-out — (when on the circuit output terminal).

The number of load circuits that may be driven from an out-
put is determined by the output loading factor and the sum of
all input loading factors for the circuits connected to that output.
The summation of the input loading factors should not exceed the
stated drive capability of the output. Loading data are valid over
the temperature range of —55 to +1259C for the MC900 Series,
and 0 to +1009C for the MC800 Series, with V¢ = 3.0 V £10%.
For the TO-91 flat package, V¢ is applied to pin 10, with ground
connected to pin 5. For the TO-86 flat package, V¢ is applied to
pin 14, with ground connected to pin 7.

— GATES

MC903F e MC803F
3-Input Gate

8(5)

HWN

~——
N

8-27374

tpd =12 ns

Pp = 19 mW (Input High)
5 mW (Inputs Low)

(
(
(
(

MC907F » MC807F
4-Input Gate

12

13

107
8=2+3+4+7
tpg =12 ns

P
Pp = 19 mW (Input High)
5 mW (Inputs Low)

MC914F » MC814F
Dual 2-Input Gate

(12
3 9 (5)
(14
1) 7 8 (5)
9=2+3
tog =12 ns

Pp = 38 mW (Input High)
10 mW (inputs Low)

MC915F  MC815F
Dual 3-Input Gate

H; 4 (5)
(1)

WN=

Rl

9(8)

1)
1)
1)

[ 21}

4=1+2+3

tpd = 12 ns

PD 38 mW (Input High}
10 mW (Inputs Low)

MC925F e MC825F

Dual 4-Input Gate
(1) 2
(1 3
) 5@71 )
(1) 6
(1) 8
[SPI-]
(112
1=2+3+5+6
tog =12 ns

Pp = 38 mW (Input High)
10 mW (Inputs Low)

MC924F » MC824F
Quad 2-Input Gate

MC929F e MC829F
5-Input Gate
(n2
(1) 3
(14
(17
(s
9=2+3+4+7+8
tpd =12 ns
Pp = 19 mW (Input High)
5 mW (Inputs Low)

9 (5)

v

MC971F » MC871F
Quad Exclusive “OR" Gate

(1 1
(1) 2 (2) 11—t
(1) 4
(1) 5 6 3 (8
) & @ 2
(1) 10
(1) 12 )
(113 e (2) 4—f
6 (5)
3=T+2
tpd=12ns (2) 5—4
Pp =76 mW (Input High)
20 mW (Inputs Low)
MC992F ¢ MC892F (2) 9—
Triple 3-Input Gate
8 (5)
}ﬂ 3 (2) 10—
1) 4 6
5 55:>°_ s
(1) 9
(1)103)0—3 (5) (2) 12—
(1) 11
(1) 13 11 (5)
(1) 1 12(5)
(1) 2
(2) 134
6-3747E 3=1-2+7 2
tpd =12 ns tpg =12 ns

Pp = 57 mW (Input High)
15 mW (Inputs Low)

Pp= 72 mW
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MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued)

—BUFFERS

MC900F  MC800F MC999F e MC899F MIC988F e MC888F
Buffer Dual Buffer Dual 3-Input Buffer
(Non-Inverting)
1 3(5) 3 3
2 9(5) o a 2 (5)
4 (25) (1) 6 1 (28
7(25) (22 (1)
1) 8
(27 (1) 9 13 (25)
6 (25) (1) 10
2 a 12 (5)
2
11(3)
8 9 (5)
9=3 3=3 tpd = 24 ns 3-3+5+6
7=3 4=3 Pp = 128 mW (Input High) 2=4+5+6
tog = 15 ns tpa = 15 ns 42 mW (Inputs Low) 1=4+5+6
Pp =16 mW (Input High) Pp = 32 mW (Input High) Outputs 1, 2, or 3 may not be used simultaneously.
45 mW (Inputs Low) 90 mW (Inputs Low) Outputs 11, 12, or 13 may not be used simultaneously.

—FLIP-FLOPS

MC916F « MC816F MC926F = MC826F MC990F e MC890F
J-K Flip-Flop J-K Flip-Flop Dual J-K Flip-Flop
(1) 6—9s Q—2 (3)
M1— (2 5—qT
(1 2—qs  ap—o(3) (1) 2—ds Sb ajo— o9 (5) (1) a ccpl 3 (3)
(2 3—dT (23— m o1— 1
(Ma—gccyBp—7(3) (1) 4—qgc cpB—7(5) (1 8—ds o 12 (3)
(18 (1):-3—l (2) 9—qT
(1) 10 Ccpllo—11(3)
(1 13———]
tpg = 35 ns tod = 35 ns thd =35 ns
Pp =62 mW (Only Clock Inputs High) Pp = 130 mW (Only Clock Inputs High) Pp = 124 mW (Only Clock Inputs High)
54 mW (Inputs Low) 65 mW (inputs Low) 108 Mw (Inputs Low)

MC991F « MC891F

DIRECT INPUT Dual J-K Flip-Flop
OPERATION @

Ssp | cp | @ a
o o ) ® (1) 6 —Qs QpP—2 (5)
Tl e | PG J-K FLIP-FLOP TRUTH TABLES P
0 1 (o} 1 _
1 1 0 o 1. Clock (T) to remain unchanged. (1) 4—qCcpQp—3 (5)
2. The output state will not change when the in-
put state goes from Sp = ED to Sp =Cp = 0. 1 1 -——]
CLOCKED INPUT The output state cannot be predetermined in
OPERATION ® the case where the input goes from Sp = Cp =1 (1) 8—qs Qlo— 12 (5)
all types toSp=Cp=0.
3. Direct inputs (Cp and Sp) must be low. (2) 9—gdT
tn @ th+1 4. The time period prior to the negative transition
S (o} Q a of the clock pulse is denoted t, and the time (1) 10 Ccp 50—11 (5)
= period subsequent to this transition is denoted
Q Q, I
1 1 n n th1- (1) 13
1 0 1 0 5. Qp is the state of the Q output in the time
0 1 _9 1 period tp. tod = 40 ns
0 0 Qn Qn@ Pp = 155 mW (Only Clock Input High)

130 mW (Inputs Low)




MRTL DEVICES AVAILABLE IN FLAT PACKAGES

(continued)

—HALF ADDERS

MC904F « MC804F

Half Adder
(12
(3 9 (5)
(14
8 (4)
(17

9=(2+3)(4+7) IF: 4=2,87=3

8=a+7 THEN: 8=2 -3
tod = 14 ns 9=2.3+2.3
Pp =45 mW

MC975F e MC875F
Dual Half Adder

(1 3
(1) 4 2 (5)
(1 5
W 6 1 (4)
8 13 (4)
(1 °
(1) 10 12 (5)
(1) 1

tod =20 ns

2=(3+4) (5+6)
1=

Pp =120 mwW 576

—FULL ADDER

MC996F e MC896F
Dual Full Adder

5(3) 3(3) 2(3)
A Te [

o s,
"l>“ (4)
) .

1
= (4)

9(3) 11(3) 12(3)

H> .
"D"‘ H{>‘ ] (4)

M|

13

5 (4)

)}

Co = ABC; + ABC; + ABC; + ABC;
S = ABC; + ABC; + ABC; + ABG;

—FULL SUBTRACTOR

MC997F e MC897F
Dual Full Subtractor

5(3) 3(3) 2(3)
X oY B;

b-l>“ Bos
"DA (4)

)
+H D
1
=4 (4)
1
9(3)11(3)12(3)

H> s
’_{>A (4)

H>HH
H ]

g 13

-] @)
]

D=YXB;+Y B; + YXB;
B, =VXB;+Y B; + YXB;

[

X8, + ¥x
X5, + YX
tpd = 60 ns

Pp =84 mW

TRUTH TABLE

Input Logic Level

Output Logic Level

tpd = 60 ns
Pp =84 mW
TRUTH TABLE
Input Logic Level |Output Logic Level
Al s g s Co
o o o o o
0 o 1 1
) 1 o 1 [
o 1 1 0 1
1 [) 0 1 o
1 o 1 o 1
1 1 a o 1
1 1 1 1 1

x

Y

2

D

Bo

o

alalal=lofo]e|e

s|=lole|=|=]|0o]|e

=lo|=|e|=|o|=|e

alolo|=|o|~]|=]|0

~|lo|lo|e|=|a]=
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MRTL DEVICES AVAILABLE IN FLAT PACKAGES

— HALF-SHIFT REGISTERS

(continued)

MC905F  MC805F

Half-Shift Register
(1) 2
QpP—9(4)
(3)3 _
a a 7(4)
8 (5)
9=7(2+3)
tod = 22 ns <3
Pp =53 mW 7 2(3“‘)
8=3

MC906F e MC806F
Half-Shift Register
(Without Inverter)

(12
Qp—29(4)
(2) 3
ap—7(a)
(1) 4
9=7(2+3)
tpd = 22 ns 7=9(3+4)
Pp = 36 mW

— INVERTERS—

MC983F e MC883F
Dual Half-Shift Register

MC984F e MC884F
Dual Half-Shift Register

MC927F  MC827F
Quad Inverter

M 1—{ >o——9 (5)
(1)2—‘ So———38 (5)
(1“)3—{>o—7(5)
1 4—Do——e (s)

9=1

thg =12 ns
Pp = 76 mW (input High)
20 mV\k(lnputs Low)

MC989F ¢ MC889F

M a (Without Inverter)
Qp—3 (4) Hex Inverter
(1 4
(3) 5 Qp—3 (4) 3] 1—| >o——6 (5)
(1) 6 ep—1 () (2) 5 W 2
5 1 (a) -—-l>o——5 (5)
2 (5) (1) 6
& 3—D°—4 ()
(1) 8 (1) 8
Qp—13(4) ap—13(4)
(1)11—{>o—10(s)
(2 9
3 o ap— ap—11(4)
(1) 10 ap—mn@ (1) 10 (1)12—[>o—9 (5)
12 (5)
3=T(4+5) (1)13—{>°—zi (5)
1=E(6+5) 1=3(6+5 thg=12ns et
tpa = 22 ns 3=1(5+4) tpd = 22 ns Pp = 76 mW (Input High)
Pp =140 mW 2=5 Pp =120 mW 20 mW (Inputs Low)
MC985F ¢ MC885F MC986F » MC886F MC9919F e MC9819F
Quad 2-Input Expander Dual 4-Input Expander Hex Expander
A
(1.3) 1—D<%-—\ 6
% »
(1.3 1
> :[>°'A 3 (1.3 2 (13 2 - s
(13) 2 %
3 4 % (1.3) 3 AN »
:DO-—\ 6 (1.3) 5 (1.3) 3—D0~——\ a
(1.3) 5 \ (1.3) 6 N
(1.3) 8
t.3) QZDO_A 8 (13) 9 \_\ (1‘3)11Do~_3 10
(1.3) 10 N (1.3) 10 3 AN
(1.3) 12 N 1 (1.3) 12 t1.3)12—D0-—3 o
(1.3) 13 N
(13) 13-——D0— - g
3=T+2 1=2+3+5+6 6=1
tog = 12 ns thg =12 ns thg =12 ns
Pp = 17 mW (input High) Pp = 17 mW (Input High) Pp =13 mW (Input High)
Negligible (Inputs Low) Negligible (Inputs Low) Negligible (Inputs Low)
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' 3-INPUT GATES 1 MRTL MC900/800 series

MC903 - MC803

Available in TO-99 Metal Can, Add “G* Suffix.
Available in TO-91 Flat Package, Add “F” Suffix.

Provides the positive logic NOR function. Individual gate
elements may be paralleled or used with other logic elements
for increasing the number of inputs (subject to loading rules)

Vce
h of
R2
a
) b f =a+b4c
4
2 2
R1 SRl $R1 PIN CONNECTIONS
SCHEMATIC a [b]c|d]—]¢f]—]n
a db oc od GPACKAGE(T099) | 1 |2 | 3 | a | =16 [—
GND FPACKAGE(TO-91) | 2 | 3 | 4 | 5| 7 |8 |9 |10
TYPICAL RESISTANCE
VALUES
R1 =450Q
R2 = 640Q

SWITCHING TIME TEST CIRCUIT AND WAVEFORM

TPin TPout

L GROUND UNUSED <
- INPUT PINS $225

1N3063 OR
EQUIVALENT

6-12




€1-9

ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V, | V.. | Vaor | Vorr | Vec
—55°C | 1.014 |1.014 | 1.50 | 0.710| 3.00
MC903 ( +25°C|0.844 [ 0.815 | 1.50 | 0.565| 3.00
+125°C| 0.674 [0.674 | 1.50 | 0.320| 3.00
0°C [ 0.909 [0.909 | 1.50 | 0.574] 3.00
MC803 { +25°C|0.844 |0.844 | 1.50 | 0.554| 3.00
+100°C | 0.710 | 0.710 | 1.50 | 0.370| 3.00
Pin MC903 Test Limits MC803 Test Limits TEST VOLTAGE
Under —55°C +95°C +125°C 0°C +925°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vio | Von | Veor | Vot | Vec | Gnd
Input Current . a - 495 - 435 - 470 | pAdc - 504 - 450 - 450 pAde a - b, c - h d
n b - - l - ‘ - - - b - a,c - ‘ l
c - - - - - - c - a,b -
Output Current IAB f 47 - 12.54 - 2.35 - mAde | 2. 52 - |2.38 - 12.25 - mAdc - f - a,b,c h d
Output Leakage ICEX f - 100 - 218 - 235 | pAdc - 100 - 225 - 225 wAdc f - - a,b,c - d
Current
Output Voltage Vot f - 710 - 300 - 320 | mvde| - 574 - 400 - 370 | mvde| - a - - h d
- - - - - - - b - -
b i I : o I I 0 O T B B
Saturation Voltage vCE(sat) f - 200 - 210 - 280 | mVde - 290 - 260 - 340 mVde - - a - h d
- - - - - - - - b -
b : : O A O S I O S S R I B T
Pulse | Pulse
In Out
Switching Time t b+~ - - - 20 - - ns - - - 20 - - ns b f - - h d
b-f+ - - - 28 - - ns - - - 28 - - ns b f - - h d

Pins not listed are left open

Pins e and g omitted

(penunuod) £0gIIN ‘€06



MC903, MC803 (continued)

TYPICAL CURVES

SWITCHING CHARACTERISTICS OUTPUT VOLTAGE
. 20
T Fur -1
) N —
SR e R 15
= ——ag=——
- N
: s N
T T gy X S Lo|— Ta=+125—]
4 ~X1T -+ : +25°C
< — —— ===1 —55°C—1
10 2 s
— FANIN=1 =
——— FANIN=5 o -
ol | E 0
. g L 05 10 T
T g FAN-OUT =5
5 15
7 FANIN=1 3
_ [ — = FANIN=5 > Ta=+125°C—1
I 1 +25°—1
3 05 —55° =
£ g
= I
=3E="
BE= [/
OL N 0f
—55 =5 75 100 125 05 X 15
Ta, AMBIENT TEMPERATURE (°C) Vin, HIGHLEVEL VOLTAGE (VOLTS)
CURRENT NOISE THRESHOLD
2 [ - FANIN =1
INPUT Ta=+125°C— oc N =
Z 15 4 s ~ Z FAN-OUT =5
= —55°C = 600
2 10 " & 400
3 - -
; ) / g \
2 2 L
= 0.f / / 3 200} ?
0 /
4 0.6 08 X ; 1% 16 3 2 5 7! 00 125
Vo, HIGHLEVEL VOLTAGE (VOLTS) Ta, AMBIENT TEMPERATURE (°C)
g Y B e FANN - 1 l
= QUTPUT s =
= 600 -
B~ £ D e e A
3 30 ==
s Ta=+25C § £ Ta=+125% 3
s t Taec o~ = ———25
= 20 - ~ g - = ==-55%
ES +125°C = =
5 = = |
= 100 -
3 06 X 10 12 12 16 0 2 0 50 60 %0 100
Vs, OUTPUT VOLTAGE (VOLTS) PW, PULSE WIDTH (ns)

TEST CIRCUIT FOR NOISE THRESHOLD MEASUREMENTS

RESET T SENSE I

NOTE: Ve and ground connections
q made to all devices.
Von UNIT 1 — Negative dc voltage with re-
spect to ground applied to pin d
UNIT 1 UNIT 2 UNIT 2 — Positive dc voltage with re-
- - ¢ spect to ground applied to pin d.

N ‘ éV:or




f 4-INPUT GATES \ MRTL MC900/800 series

MC907 - MC807

Available in TO-99 Metal Can, Add “G” Suffix.
Available in TO-91 Flat Package, Add “F” Suffix.

Provides positive logic NOR function. Individual gate ele-
ments may be paralleled or used with other logic elements for
increasing the number of inputs (subject to loading rules).

Vce
h f
R2
a
2 f =—=a+b+cie
e
R1 :ERI $R1 $R1 PIN CONNECTIONS
1 SCHEMATIC al bl c|d] el f]—
a d ob oc e GPACKAGE(T099) | 1| 2| 3| 4| 5| 6] 7
GND FPACKAGE(TOSL) | 2| 3| 4| 5] 7|89

TYPICAL RESISTANCE
VALUES
R1 =450Q
R2 = 640Q

SWITCHING TIME TEST CIRCUIT AND WAVEFORM

TPin TPout

JL
100 ns..l L‘ D

L GROUND UNUSED 3
= INPUT PINS $225

1N3063 OR
EQUIVALENT

6-15



91-9

ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
@Test (Volts)
Temperature | V. Voo | Veor | Voir | Vec
—55°C | 1.014 [ 1.014 | 1.50 | 0.710] 3.00
MC907 § +25°C| 0.844 | 0.815 | 1.50 | 0.565| 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C| 0.909 | 0.909 | 1.50 | 0.574| 3.00
MC807 { +25°C| 0.844 | 0.844| 1.50 | 0.554| 3.00
+100°C | 0.710 | 0.710| 1.50 | 0.370] 3.00
Pin MCo07 Test Limits MC807 Test Limits TEST VOLTAGE
Under —55°C +95°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Vofr | Vec | Gnd
Input Current L a - 495 - 435 - 470 | pAde| - 504 - 450 - 450 | pAde| a - | bye,e - h d
b - - - - - - b - a,c,e -
A R N N R R R R
e - - - - - - e - a,b,c -
Output Current IAs f 2.47 - 2.54 - 2.35 - mAdc | 2.52 - 12.38 - 2.25 - mAdc - f - a,b,c,el h d
Output Leakage — f - 100 - 218 - 235 | pAde| - 100 - 225 - 225 | pAdc| f - la,bce| - d
Current
Output Voltage Vout f - 710 - 300 - 320 | mVdce - 574 - 400 - 370 mVdc - a - - h d
- - - - - - - b - -
T T T T T T ]
Saturation Voltage VCE(sat) { - 200 - 210 - 280 | mVde - 290 - 260 - 340 mVdc - - a - h d
- - - - - - - - b -
IENERENNEHIENNEEEE
Pulse | Pulse
In Out
Switching Time t b+ - - - - 20 - - ns - - - 20 - - ns b f - - h d
b-f+ - - - v28 - - ns - - - 28 - - ns b f - - h d

Pins not listed are left open.

(penuizuod) /08I ‘LO6IN



([ sinpur eaTes \ MRTL MC900/800 series

MC929 - MC829

Available in TO-99 Metal Can, Add “G” Suffix.
Available in TO-91 Flat Package, Add “F" Suffix.

Provides positive logic NOR function. Individual gates
may be paralleled with other logic elements for increasing the
number of inputs (subject to loading rules).

h R2 g
. 0
a
b —_—
c g =a+b+tctedf
e
1
PIN CONNECTIONS
SCHEMATIC a b c d e f g h
w . o GPACKAGE(T099) | 1 | 2 | 3 |45 [6]7
R1 R FPACKAGE(T0S1) | 2 | 3 | 4 | 5| 7 |8 9|10
TYPICAL RESISTANCE
VALUES b ¢ e i Od
R1 =450Q GND
R2 — 6400

SWITCHING TIME TEST CIRCUIT AND WAVEFORM

IL o
wom] H

= GROUND UNUSED  $ 225
INPUT PINS
1N3063 OR

EQUIVALENT

I




8L-9

ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts)
Temperature |V, Vo | Veor | Vorr | Vec
—55°C{1.014 [1.014 | 1.50 | 0.710] 3.00
MC929 | +25°C| 0.844 | 0.815 | 1.50 | 0.565| 3.00
+125°C| 0.674 [ 0.674 | 1.50 | 0.320] 3.00
0°C| 0.909 | 0.909 | 1.50 | 0.574] 3.00
MC829 +25°C | 0.844 | 0.844 1.50 | 0.554f 3.00
+100°C| 0.710 | 0.710 1.50 | 0.370( 3.00
Pin MC929 Test Limits MC829 Test Limits TEST VOLTAGE
Under | —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW :
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Vot | Vec | Gnd
Input Current I, a - 495 - 435 - 470 | pAde - 504 - 450 - 450 pAde a - b,c,e,f - h d
n b - - - - - - b - a,c,e,f -
c - - - - - - c - a,b,e,f -
e - - - - - - e - la,b,c,f -
f - - - - - - f - |a,b,c,e -
Output Current IA5 g 2.47 - 2.54 - 2.35 - mAdc | 2. 52 - 12.38 - 2.25 - mAdc - g -  [lheef h d
Output Leakage ICEX g - 100 - 218 - 235 | pAde - 100 - 225 - 225 uAde g - labeef - d
Current
Output Voltage Vout g - 710 - 300 - 320 | mVdc - 574 - 400 - 370 mVde - a - - h d
- - - - - - - b - -
- - - - - - - ¢ - -
- - - - - - - e - -
- - - - - - - f - -
Saturation Voltage vCE(sat) g : 200 : 210 : 280 | mVdce : 290 : 260 : 340 mVdc : : i : h d
- - - - - - - - c -
- - - - - - - - e -
- - - - - - - - f -
Pulse | Pulse
In Out
Switching Time t a+g- - - - 20 - - ns - - - 20 - - ns a g - - h hede, f
a-g+ - - - 28 - - ns - - - 28 - - ns a g - - h  bedef

Pins not listed are left open.

(panunuod) gggIN ‘626N



MRTL MC900/800 series

f DUAL 2-INPUT GATES \

MC914 - MC814

Available in TO-99 Metal Can, Add “G” Suffix.
Available in TO-91 Flat Package, Add “F” Suffix.

Two 2-input positive logic NOR gates in a single package
may be used independently, paralleled for increasing the num-
ber of inputs (subject to loading rules), or cross-connected to
form bistable elements.

TYPICAL RESISTANCE
VALUES
R1 =450Q
R2 = 640Q

SWITCHING TIME TEST CIRCUIT AND WAVEFORM

Vee
g h f a
g =a+b
) >
R2$ $R2
1 c
N f
) >
_ PIN CONNECTIONS
SCHEMATIC a|lb|lc|lda]e| f]eg]|hn
R1 R1 S R1 R1 G PACKAGE (T0-99) 2(3[a|s5|6|7]|8
FPACKAGE(T091) | 2 | 3| 4| s | 7|8 ] 9]10
a b d oc e

TPout

{

GROUND UNUSED 3
= INPUT PINS 3225
1N3063 OR
f EQUIVALENT
05V
i i TPin
[ [
N o5V ta-o+
* ta +g9— * TPout
T T
0.5V 0.5V
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0¢-9

ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one gate only. @Test (Volts)
Other gates are tested in the same manner. Temperature Vin Von | Veor | Vorr Vee
—55°C| 1.014 [1.014 | 1.50 | 0.710] 3.00
MC914 ¢ +95°C| 0.844 | 0.815 | 1.50 | 0.565] 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320] 3.00
0°C| 0.909 [ 0.909 | 1.50 | 0.574| 3.00
MC814 { +25°C| 0.844 |0.844 | 1.50 | 0.554| 3.00
+100°C| 0.710 | 0.710 | 1.50 | 0.370| 3.00
Pin MC914 Test Limits mca14 Test Limits TEST VOLTAGE
Under | —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW :
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Vosf | Vec | Gnd
Input Current IAn a - 495 - 435 - 470 | pAde - 504 - 450 - 450 wAdc a - b - h d
! b - 495 | - 435 - 470 | pAde - 504 | - 450 | - 450 | pAde| b - a - h d
Output Current IA5 g 2.47 - 2.54 - 2.35 - mAdc | 2.52 - 2.38 - 2.25 - mAdc - g - a,b h d
Output Leakage ICEX g - 100 - 218 - 235 | pAdc - 100 - 225 - 225 pAde g - - a,b - d
Current
Output Voltage v ¢ g - 710 - 300 - 320 | mVde - 574 - 400 - 370 mVde - a - - h d
ou g - 70 | - 300 - 320 | mvde| - 574 | - 400 | - 370 | mvde| - b - - h d
Saturation Voltage VCE( at) g - 200 - 210 - 280 | mVde - 290 - 260 - 340 mVdc - - a - h d
s g - 200 | - 210 - 280 | mvde| - 290 | - 260 | - 340 | mVde| - - b - h d
Pulse | Pulse
In Out
Switching Time t a+g- - - - 20 - - ns - - - 20 - - ns a g - - h d
a-g+ - - - 28 - - ns - - - 28 - - ns a g - - h d

Ground inputs of gate not under test, Other pins not listed are left open.

(Panunuod) L8O ‘vVL6ON



(" unc mpur cares 1 MRTL MC900/800 series

MC915 - MC815

Available in TO-100 Metal Can, Add “G” Suffix.
Available in TO-91 Flat Package, Add “F” Suffix.

Two 3-input positive logic NOR gates in a single package
may be used independently, paralleled for increasing the num-

ber of inputs (subject to loading rules), or cross-connected to
form bistable elements.

1
234 S
3

“/F"” PACKAGE AND “‘G”’ PACKAGE

-OUT THE SAME
TYPICAL RESISTANCE PIN-OUTS ARE S
VALUES
R1 =450Q
R2 = 640Q

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin TPout

-L- GROUND UNUSED

s
INPUT PINS $225
1N3063 OR
EQUIVALENT
0.5V
1 i - TPin
e T L B
\_
t t244- 1 TPout
[ T
0.5V 0.5V
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ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one gate only. @Test (Volts)
Other gates are tested in the same manner. Temperatore | V. | V_ | Vaor | Vo | Vec
—55°C| 1.014 [ 1.014 | 1.50 | 0.710] 3.00
MC915 ¢ +25°C| 0.844 | 0.815 | 1.50 | 0.565| 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C|0.909 [ 0.909 | 1.50 [ 0.574] 3.00
MC815 { +25°C| 0.844 | 0.844 | 1.50 | 0.554] 3.00
+100°C| 0.710 | 0.710 | 1.50 | 0.370| 3.00
Pin MC915 Test Limits Mc815 Test Limits TEST VOLTAGE
Under —55°C +925°C +125°C 0°C +925°C +100°C APPLIED TO PINS LISTED BELOW :
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit [ Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Vot | Vec | Gnd
Input Current : 1 - 495 | - 435 - | 470 | pAde| - 504 | - 450 | - 450 | wAdc| 1 - 2,3 - 10 5
mn g - - - - ‘ - ¢ - 2 - 1,3 - l
3 - - - - - - 3 - 1,2 -
Output Current I 1 2.47 - [2.54 - 235 | - mAdc [ 2.52 T [238 = 2.2 - mAde| - 4 - 1,2,3] 10 5
Output Leakage ICEX 4 - 100 - 218 - 235 nAde - 100 - 225 - 225 unAde 4 - - 1,2,3 - 5
Current
Output Voltage v 4 - 710 - 300 - 320 mVde - 574 - 400 - 370 mVde - 1 - - 10 5
| N : ' N I 2 S I O
- - - - - - - 3 - -
Saturation Voltage | V 4 - 200 - 210 - 280 mVdc - 290 - 260 - 340 mVde - - 1 - 10 5
CE(sat) ‘ _ _ _ ¢ ‘ _ ‘ _ _ ‘ B . 2 R ¢ ‘
- - - - - - - - 3 -
Pulse | Pulse
In Out
Switching Time t 2+4- - - - 20 - - ns - - - 20 - - ns 2 4 - - 10 5
2-4+ - - - 28 - - ns - - - 28 | - - ns 2 4 - - 10 5

Ground inputs of gate not under test.

Other pins not listed are left open.

(penunuod) GL8IN ‘SLEON



l DUAL 4-INPUT GATES \

MRTL MC900/800 series

MC925 - MC825

Available in TO-86 Flat Package, Add “F” Suffix.

Two 4-input positive logic NOR gates in a

single package

may be used independently, paralleled for increasing the num-
ber of inputs (subject to loading rules), or cross-connected to

form bistable elements.

GND

TYPICAL RESISTANCE
VALUES
R1 =450Q
R2 = 640Q

=2+3+5+6

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPout

JL o
ol [EL

GROUND UNUSED
INPUT PINS

=

N\
|

0.5V

-

‘b

b3 225

& 1N3063 OR
EQUIVALENT

L TPin

‘ i
sV T Lo

/4

TPout

]
05V
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ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one gate only. @Test (Volts)
Other gates are tested in the same manner. Temperature |V, Von | Veor | Votr | Vee
—55°C | 1.014 [ 1.014 | 1.50 | 0.710] 3.00
MC925 § +25°C| 0.844 | 0.815 | 1.50 | 0.565| 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C|0.909 | 0.909 | 1.50 | 0.574| 3.00
MC825 +25°C| 0.844 | 0.844 | 1.50 | 0.554| 3.00
+100°C| 0.710 | 0.710 | 1.50 | 0.370| 3.00
Pin MC925 Test Limits MC825 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit [ Min [ Max | Min | Max | Min | Max | Unit | Vin | Ven | Veor | Vet | Vec | Gnd
Input Current L, 2 - 495 | - | 435 - 470 | pAde | - 504 | - 450 | - 450 | pAde | 2 - |3,5,6 - 14 7
3 - - - - - - 3 - |2,5,6 -
5 - - - - - - 5 - 2,36 -
6 - - - - - - 6 - 12,3,5 -
Output Current Ls 1 2.47 - |o.sa | - 2.85 - | mAdc|2.52 - |2.38 - |e2.25 - mAde| - 1 - 2,3,5,8 14 7
Output Leakage Topx 1 - 100 | - [218 - 235 | pAde | - 100 | - 225 | - 225 | pAde | 1 - - |e,3,5,8 - 7
Current
Output Voltage v 1 - 710 | - [ 300 - 320 | mvde | - 574 | - 400 | - 370 | mvde| - 2 - - 14 [3,5,6,7
out 3
- - - - - - - - - 2,5,6,7
- - - - - - - 5 - - 2,3,6,7
- - - - - - - 6 - - 2,3,5,7
Saturation Voltage | V 1 - 200 | - |10 - 280 | mvde | - 290 | - 260 | - 340 | mvde| - - 2 - 14 (3,5,6,7
CE(sat) 39y
- - - - - - - - 3 - 2,5,6,7
- - - - - - - - 5 - 2,3,6,7
- - - - - - - - 6 - 2,3,5,7
Pulse | Pulse
In Out
Switching Time t 3+1- - - - 20 - - ns - - - 20 - - ns 3 1 - - 14 )2,5,6,7
3-1+ - - - 28 - - ns - - - 28 - - ns 3 1 - - 14 [2,5,6,7

Ground inputs of gate not under test. Other pins not listed are left open.

(panunuod) GZ8IIN ‘GZ6IN



(" TRIPLE 3INPUT GATES \ MRTL MC900/800 series

MC992 - MC892

Available in TO-86 Flat Package, Add “F” Suffix.

Three 3-input positive logic NOR gates in a single package
may be used independently, paralleled for increased number
of inputs (subject to loading rules), or cross coupled to form
bistable elements.

=3+4+5

TYPICAL RESISTANCE
VALUES
R1 =450Q
R2 = 640Q

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

IL o
100ns~—l l-_ D_

L GROUND UNUSED $ 225

INPUT PINS 3

1IN3063 OR
i EQUIVALENT

0.5V
i t TPin
b o.;v‘ tooes
i tets— i
A TPout
T T
0.5V 05V
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ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one gate only. @Test (Volts)
Other gates are tested in the same manner. Temperature Vi |V, on VBOT Vc'ff Vee
—55°C[1.014 [1.014 | 1.50 | 0.710] 3.00
MC992 +25°C | 0.844 [0.815 | 1.50 | 0.565| 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C | 0.909 | 0.909 | 1.50 | 0.574| 3.00
MC892 +25°C| 0.844 [0.844 | 1.50 | 0.554| 3.00
+100°C | 0.710 |0.710 | 1.50 | 0.370| 3.00
Pin M(C992 Test Limits MC892 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +95°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Via Von | Veor | Vot | Vec | 6nd
Input Current Iin 3 - 495 - 435 - 470 | wAdc - 504 - 450 - 450 wAdc :; - ;,g - 14 1
4 - - - - - - - , -
5 - - ‘ - ‘ - ‘ - - ‘ ‘ 5 - 3,4 - ‘ ‘
Output Current L. 6 47 - [2.54 - 235 - | mAdc]2.52 - 38 - 225 - mAde| - 6 - 3,4,5| 14 7
Output Leakage Iepx 6 - 100 | - 218 - 235 | wAde | - 100 | - 225 | - 225 | uAdc | 6 N N 3,4,5| - 7
Current
Output Voltage out 6 - 710 | - 300 - 320 | mvde| - 574 | - 400 | - 370 | mvde| - 2 - 14 ; g;
bl S I RN S A A 357
i 6 - 200 | - 210 N 280 | mvdc| - 290 | - 260 | - 340 | mvde| - - 3 R 14 | 4,5,7
Saturation Voltage VCE(sat) ‘ i ‘ i ‘ - ‘ i - - ‘ ‘ - i . - ‘ 3o
- - - - - - - - 5 - 3,4,7
Pulse | Pulse
In Out
Switching Time t 4+6- - - - 20 - - ns - - - 20 - - ns 4 6 - - 14 3,5,7
4-6+ - - - 28 - - ns - - - 28 | - - ns 4 6 - - 14 | 3,57

Grouund inputs of gates not under test.

Other pins not listed are left open.

(penunuod) 68O ‘266IN



MRTL MC900/800 series

l QUAD 2-INPUT GATES \

MC924 - MC824

Available in TO-86 Flat Package, Add “F” Suffix.

This gate element consists of four 2-input positive logic
NOR gate circuits in a single package. The gate circuits may
be used independently, or connected together to form flip-flops

or non-inverting gates.

Vce

03 69 Tu 08 11

|

< e <
3R2 $R2 3R2
< < <

w
I
+
)

TYPICAL RESISTANCE
VALUES
R1 =450Q
R2 = 640Q

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

-8 >FH >

100 ns-—l L_

4 GROUND UNUSED $ 205
= INPUT PINS 3
1N3063 OR
EQUIVALENT
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8¢-9

ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
Test procedures are shown for one gate only. @Test (Volts)
Other gates are tested in the same manner. Temperature | V| V.. | Vgor | Vor | Vec

(Penunuod) yZ8IN ‘YZ6IN

—55°C [1.014 [1.014 | 1.50 | 0.710] 3.00
MC924 { +25°C|0.844 |0.815 | 1.50 | 0.565| 3.00
+125°C | 0.674 |0.674 | 1.50 | 0.320| 3.00
0°C | 0.909 [0.909 | 1.50 | 0.574| 3.00
MC824 { +25°C|0.844 |0.844 | 1.50 | 0.554| 3.00
+100°C | 0.710 | 0.710 | 1.50 | 0.370| 3.00
Pin MC924 Test Limits MC824 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Yeor | Vorf | Vec | Gnd
Input Current I, 1 - 495 - 435 - 470 | pAde - 504 - 450 - 450 wAde 1 - 2 - 14 7.
m 2 - 495 | - | 435 - 470 | pAde | - 504 | - 450 | - 450 | wAde | 2 - 1 - 14 7
Output Current IA5 3 2.47 - 2.54 - 2.35 - mAdc | 2.52 - 12.38 - |2.25 - mAdc 3 - - 1,2 14 7
Output Leakage 1 3 - 100 | - 218 - 235 | yAdc | - 100 | - 225 | - 225 | pAdc | - 3 - 1,2 - 7
CEX
Current
Output Voltage Vo 3 N 0 | - 300 - 320 | mvde| - 574 | - 400 | - 370 | mvde| - 1 - - 14 2,7
ou 3 - Mo | - 300 - 320 | mVde| - 574 | - 400 | - 370 | mvde| - 2 - - 14 1,7
Saturation Voltage | Vop o) 3 - 200 | - 210 - 280 | mVde | - 290 | - 260 | - 340 | mvde| - - 1 - 14 2,7
3 - 200 | - 210 - 280 | mvde| - 290 | - 260 | - 340 | mvde| - - 2 - 14 1,7
Pulse | Pulse
In Out
Switching Time t 1+3- - - - 20 - - ns - - - 20 - - ns 1 3 - - 14 2,7
1-3+ - - - 28 - - ns - - - 28 - - ns 1 3 - - 14 2,7

Ground inputs of gates not under test. Other pins not listed are left open.



QUAD EXCLUSIVE OR GATES MRTL MC900/800 series

MC971 - MC871

Available in TO-86 flat package, add “F** suffix

Four gate arrays designed to provide the Exclusive OR func-
tion. The output is high only if one input is high and all other
inputs are low.

(2) 1 —— (2) 9
3 (5) -8 (5)
(2) 2— (2) 10—J
(2) 4 (2) 12
—6 (5) 11 (5)
(2) 5—4 (2) 13—J

POSITIVE LOGIC
3=1-2+1-2

tod = 12 ns typ
Pp= 72 mWtyp

NUMBER IN PARENTHESIS INDICATES
MRTL LOADING FACTOR

ELECTRICAL CHARACTERISTICS o TEST VOLTAGE VALV
Test olts)
Test procedures are shown for only one gate. . Temperatvre [ V. | V[ Veor.| Vogr | Vec

—55°C[1.014 [1.014 | 1.50 [0.710 | 3.00
+25°C|0.844 |0.815 | 1.50 [0.565 | 3.00

The other gates are tested in the same manner. 1
1

+125°C [ 0.674 | 0.674 | 1.50 | 0.320 | 3.00
1
1
1

MC971

0°C|o.909 [0.909 | 1.50 |0.574 | 3.00
M(871 { +25°C|0.844 [0.844 | 1.50 |0.55¢ | 3.00
+100°C{0.710 [0.710 | 1.50 [0.370 | 3.00

Pin MC971 Test Limits MC871 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW :
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Vot | Vec | Gnd
Input Current 21, 1 - {990 | - |80 | - |940 |pAdc| - f1008 | - |900 | - | 900 |pAde| 1 - 2 14 7
n 2 - 990 - (80 | - |90 |uAde| - |1008 | - | 900 - | 900 |pAde| 2 - 1 14 7
Output Current Ios 3 2.47| - |2.54| - |2.85| - |madc|2.52| - |23 - [225| - |made| - 13 - 2 14 7
3 2.47| - |2.54). - (235 - |mAde|2.52) - [2.3| - |225| - |mAdc| - 2.3 - 1 14 7
Output Voltage Vout 3 - |70 | - {30 | - |32 |mvdc| - {574 | - [400 | - | 370 |mvdc| - - - 1,2 14 7
ou 3 - j70 | - |30 | - [320 |mvdc| - |574 | - |00 | - |370 |mvdc| - 12 - - 14 7
Switching Time Pulse Pulse
In Out
t 143~ - - - | a0 | - - ns - - - 10 - - ns 1 2 3 - 14 7
1-3+ - - - - - - - - - - 1 2 -
243+ - - - - - - - - - - 2 - 1
2-3- - - - - - - - - - - 2 - 1

Ground inputs of gates not under test. Other pins not listed are left open.
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MC971, MC871 (continued)

Vee
14

-0
O
0

13 6

R1 U/],‘Fx\_ R1 g],.\,‘l,_
12 0—¢ g<

R1 :l R1 R1

AL
e

R
1 O—d < >
20
g R 2R2 R2 R13
o o
3 6
Typical Resistance Values
R1 =450}
R2 = 640 )

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin TPout

% MC915

1.0V |—|
"J1E
100 ns
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f BUFFERS \ PLASTIC MRTL MC700P/800P series

MC900 - MC800

Available in TO-99 metal can, add “G" suffix.
Available in TO-91 flat package, add “F” suffix.

The buffer is designed to drive a greater number of load
circuits than the basic RTL circuit. Because this circuit has a
very low output impedance the rise times of output waveforms
are maintained when driving capacitive loads. A resistor which is
internally connected to the input allows for capacitive coupling to
the input, the differentiation of input waveforms, and various
multivibrator applications.

Vee
Qa oh ot
R3
> a g =c
$ra 3R2
R1

T

>._| St
c
R1 e Outputs e and g may
O—iy —0 not be used simultaneously
c

PIN CONNECTIONS
R1

N\

R1 / SCHEMATIC al—] cldalel—]¢g]|n
bbb \ G PACKAGE (T0-99) 1 — 3 4 5 - 7 8
TYPICAL RESISTANCE F PACKAGE (T0-91) 2 3 4 5 7 8 9 10
VALUES
RL = 4509
R2 = 6409
R3 = 1000 dd
R4 = 1000 0 &N
SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS
TPin TPout
Lo .
100 ns - o 7200 pF
~ k- GROUND UNUSED 25 TP
1 7 INPUT PINS w—pt
= T

= P 1N3063 OR 4
Test each output independently. For each test, use only the load asso- - EQUIVALENT
ciated with the output under test. Output not under test should be

left open.
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ce-9

ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts) (Ohms)
*
Temperature Vio | Von | Veor | Vot | Vee | Vi
—55°C [1.014 [1.014 | 1.50 [0.710 | 3.00 | 680
Mc900 +25°C |0.844 | 0.815 | 1.50 [0.565 | 3.00 | 680
+125°C | 0.674 | 0.674 | 1.50 [0.320 | 3.00 | 680
0°C[0.909 [0.909 | 1.50 [0.574 | 3.00 | 680
MC800 +25°C | 0.844 | 0.844 | 1.50 |0.554 | 3.00 | 680
+100°C | 0.710 | 0.710 | 1.50 |0.370 | 3.00 | 680
Pin MC900 Test Limits MC800 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
1 . . . . . *
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Vot | Vec | Vi Gnd
Input Current 2 xin c - 990 - 870 - 940 | pAde - 1010 - 900 - 900 |pAdce c - - - h - d
Output Current IAB e 12.4 - (121 - 11.8 - mAdc | 12.6 - 11.9 - 11.25 - mAdc - e - c h - d
Ls g 2,47 - |2.54 - |23 - | mAdc|2.52 - |2.38 - |2.25 - |mAde | - g - c h - d
Output Voltage v ¢ e - 10 - 300 - 320 | mvdce - 574 - 400 - 370 |mVdc - c - - h e d
o g - o | - 300 - 320 | mVde| - 574 | - 400 - 370 |mvde | - c - - h - a
Saturation Voltage | Vop oo z - 200 - 210 - 280 | mVde - 2io - 260 - 340 |mVdc - - 2 - : e d
g - ‘ - ‘ - ‘ - - - - - - - a,h - ‘
Pulse | Pulse
In Out
Switching Time t c+e- - - - 30 - - ns - - - 30 - - ns c e - - h - d
c-e+ - - - 45 - - - - - 45 - - e - - -
c+g- - - - 28 - - - - - 28 - - g - - -
c-g+ - - - 32 - - - - - 32 - - g - - -

Pins not listed are left open.

* Resistor Value to V,

cC

(panunuod) 98I ‘0060



MC900, MC800 (continued)

SWITCHING CHARACTERISTICS OUTPUT VOLTAGE
_ FANOUT =1
2, . o 25
I % ! — é
I te—ot — > 20
z = : \ \
g ] — 3 15
=0 o —— 8 Ta=+125°C——]
o === te—g —-—F0-25_ g +259C——]
| ——F0=1_] g 1 55°C
2 I — —=F0=5__| 5 |
2 | | £ —
5
0 S 05
L] >.: \
e E— ol
S = 05 X 15
- <= V.o, HIGHLEVEL VOLTAGE (VOLTS)
b
= 1l
= 1
- FAN-OUT = 6
? 2
2p—tepe_andtoyq 2
0 L g
T T % W0 75 2 15
Ta, AMBIENT TEMPERATURE (°C) 2 \
=
s el
=) =
g _55nc—‘§i X \
= ™~
INPUT CURRENT 5 o
£
4 | 2 ™
Ta = +125°C —| S o
g 3 +25°C - = 05 10 15
= —55°C A A Viy, HIGH-LEVEL VOLTAGE (VOLTS)
g ]
pd A .
2 7 FANOUT =
£ 4 / . *
= A a2
L~ g
0 Y
04 06 08 10 12 1415 2 | \ \
V,n, HIGH-LEVEL VOLTAGE (VOLTS) = 1
5 Ta=+125°C—~
& st
5 —55°C —~] \‘
g \
£ 0
AVAILABLE OUTPUT CURRENT = \
3 ™
2, H
—~— I PiNe = 0 L
2 S~ | 0 05 10 15
\\Tﬁ _55°C Vi, HIGH-LEVEL VOLTAGE (VOLTS)
18 —
E — \
E 1
= S FAN-OUT = 25
g +125°C | 15
3 Iz
s @
3 40 =
i e~ " T 1
g — ‘ e z To=+125C—~_|
K T Ta= —55°C ] +25°C —~_]
:(» " \\ M~—~—_Ta § —55°C—~_] L \
= 3 B ~ S ost
+125°C |~ 5 ™
5 \
El
20 PO
04 T2 05 10 15

0.8 .
Vout, OUTPUT VOLTAGE (VOLTS) Vin, HIGH-LEVEL VOLTAGE (VOLTS)
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' DUAL BUFFERS \ MRTL MC900/800 series

MC999 - MC899

Available in TO-100 Metal Can, Add “G” Suffix.
Available in TO-91 Flat Package, Add “F” Suffix.

The dual buffer is designed to drive a greater number of
load circuits than the basic RTL circuit. Because this circuit has
a very low output impedance the rise times of output waveforms
are maintained when driving capacitive loads. A resistor which is
internally connected to the input allows for capacitive coupling
to the input, the differentiation of input waveforms and various
multivibrator applications.

“F"" PACKAGE AND ‘‘G”” PACKAGE
PIN-OUTS ARE THE SAME

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

Vee
30 4T TG 10 ? 9
. o 1 3 =2
24 R3 R3 -
R2 2 N 1 3R2 4 —3
Wl 2
7
R1 I: R1
6
R1 R1
Al ” 9
R4 - R4
02 1 15 8 70
GND
Qutputs 3 and 4 may
not be used simultaneously
Outputs 9 and 6 may
TYPICAL RESISTANCE be used simult |
VAESS not be used simultaneously
R1 =450Q
R2 =640
R3 =100
R4 = 1.0kQ

TPin TPout

T 200 pF 1

25 7
n3os3 R & 0%V

Test each output independently. For each test, use only the load asso- EQUIVALENT )
lcugtted with the output under test. Output not under test should be
eft open.

GROUND UNUSED
L INPUT PINS TPout
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GE-9

ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one buffer only. @Test (Volts) (Ohnls)
The other buffer is tested in the same manner. Temperature | V. | V. Veor | Vogr | Vec | Y
—55°C | 1.014 | 1.014 | 1.50 |0.710 | 3.00 | 680
MC999 § +25°C| 0.844 | 0.815 | 1.50 |0.565 | 3.00 | 680
+125°C| 0.674 | 0.674 | 1.50 |0.320 | 3.00 | 680
0°C|0.909 [0.909 | 1.50 |0.574 | 3.00 | 680
MC899 { +25°C|0.844 | 0.844 | 1.50 |0.554 | 3.00 | 680
+100°C | 0.710 | 0.710 | 1.50 [0.370 | 3.00 | 680
Pin MC999 Test Limits MC899 Test Limits TEST VOLTAGE
Under —55°C +95°C +125°C 0°C +925°C +100°C APPLIED TO PINS LISTED BELOW:
. e . . . 0 . - . . *
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Vot | Vot | Vec | Va Grd
Input Current 2L 2 - 990 | - 870 - | 940 | pAde - |10 | - 900 | - 900 | pAde 2 - - - 10 - 5
Output Current IA5 3 2.47 - 2.54 - 2. Bg‘ - mAdc 2.52 - 2.38 - 2.25 - mAdc - 3 - 2 10 - 5
Lig 4 12.4 - 2w - 1.8 | - |mAde | 12.6 - |19 - 125 - |mAde - 4 - 2 10 - 5
Output Voltage Vout 3 - 710 - 300 - 320 | mVdc - 574 - 400 - 370 |mVdce - 2 - - 10 - 5
4 - | 710 - 300 - | 320 | mvde - 574 - 400 - 370 |mvVde - 2 - - 10 4 5
Saturation Voltage | V 3 = 200 |- | 210 S 280 [mvac | - |20 | - | 260 | - | 340 |mvac | - B 2 B 10 - 5
CE(sat) 3 B ~ B B B B B B - B 110 B
A A I S S I PO B e I
Pulse | Pulse
In Out
Switching Time t 2+3- - - - 28 - - ns - - - 28 - - ns 2 3 - - 10 - 5
2-3+ - - - 32 - - - - - 32 - - 3 - - -
2+4- - - - 30 - - - - - 30 - - 4 - - l -
2-4+ - - - 45 - - - - - 45 - - 4 - - | -
Ground inputs of buffer not under test. Other pins not listed are left open.

* Resistor value to VCC

(panunuod) 668N ‘666N



DUAL 3-INPUT BUFFERS, L MRTL MC900/800 series
NON-INVERTING

MC988 - MC888

Available in TO-86 Flat Package, Add “F” Suffix.

Two 3-input positive logic NOR gates, each
Vee followed by an inverting and a non-inverting high
30 ZT 1T Y 13 712 T 14 11 fan-out amplifier, are provided in a single package.
Y ' ' For each section, the output from each stage is
R23 R2 available. If more than one output is used, how-
R23 R3 R3 &Rz ever, the full loading factors cannot be employed
1 R1 since each output provides the drive for the suc-
R1 R1 R1 -
,w,{ ceeding stage.
R R
RliRl iRl l Rli Rli R1 3 =4+5+6
4 o5 6 7 3 90 10 4 2 =41+516
GND 5 1 =4454+6
6
8
TYPICAL RESISTANCE 9 Eo—qw 13
VALUES 10 12
R1 = 450Q
R2 =640Q — ] 1
R3 =100 Outputs 1, 2, or 3 may not be used simultaneously.
Outputs 11, 12, or 13 may not be used simultaneously.

SWITCHING TIME TEST CIRCUIT AND WAVEFORM

-~

100 ns

TPin TPout

L GROUND UNUSED

wW Lgl
INPUT PINS TPawt © N T OR L
0.5V EQUIVALENT
tos 14+ OR TPin
te+2+
ta—1- OR
0.5V te—2-
ta-3+ TPout
tea+3— —J

Test each output independently. For each test, use only the load asso-
ciated with the output under test (pin 2 test uses the same load as pin
3 test). Outputs not under test should be left open.
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LE-9

ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts) (Ohms)
Test procedures are shown_ for one buffer only. Temperatore | V. | V| Veor | Vour | Vec N
The other buffer is tested in the same manner. N
—55°C [ 1.014 | 1.014| 1.50 | 0.710] 3.00 | 680
MC988 { +25°C|0.844 | 0.815| 1.50 | 0.565| 3.00 | 680
+125°C | 0.674 | 0.674 | 1.50 | 0.320| 3.00 | 680
0°C| 0.909 | 0.909 | 1.50 | 0.574| 3.00 | 680
MC888 { +25°C|0.844 | 0.844 | 1.50 | 0.554| 3.00 | 680
+100°C| 0.710 | 0.710 | 1.50 | 0.370| 3.00 | 680
Pin MC988 Test Limits MC888 Test Limits TEST VOLTAGE
Under | —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW :
>
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | VYon | Veor | Vot | Vec | Vo' | Ond
Input Current . 4 - 495 - 435 - 470 | pAde - 504 - 450 - 450 |pAde 4 - 5,6 - 14 - 7
n
A NN S N O - SR
6 - - - - - - 6 - 4,5 - -
Output Current L 1 12.4 - 127 - 11,8 = | mAdc [12.6 - 119 - |11.25| - |mAdc | - 1 - 3 14 - 7,11
Is 2 2.47 - |2.54 - 2.3 - l 2.52 - |2.38 - 225 - L - 2 - 3 l - 7,11
Lys 3 1.48 - |12 - |14 - 1.51 - [1.43 - 1.3 - - 3 - 4,5,6 - 7
Output Voltage Vout 1 - 710 - 300 - 320 | mVde - 574 - 400 - 370 |mVdc - 3 - - 14 1 4,5,6,7,11
2 - - - - - - - 3 . - - |4,5,6,7,11
3 - - - - - - - 6 - - - 4,5,1
3 - - - - - - - 5 - - - 4,6,17
3 - - - - - - - 4 - - - 5,6,7
Saturation Voltage | V 1 - 200 - 210 - 280 | mVde - 290 - 260 - 340 |mVdc - 3 - 14 1 4,5,6,7,11
CE(sat) 2 9,6, 7,
- - - ! - - - - - 3 - - |4,5,6,7,11
3 - - - - - - - - 6 - - 4,5,7
3 - - - i - - - - - 5 - - 4,6,7
3 - - - - - - - - 4 - - 5,6,7
Pulse | Pulse
In Out
Switching Time t 4+1+ - - - 65 - - ns - - - 65 - - ns 4 1 - - 14 - 5,6,7
4-1- - - - 58 - - - - - 58 - - 4 1 - - -
4424 - - - |4as5| - - - - - 425 - - 4 2 - - -
4-2- - - - | 425 - - - - - | 425 - - 4 2 - - -
443- - - - 20 - - - - - 20 - - 4 3 - - -
4-3+ - - - 28 - - - - - 28 - - 4 3 - - -

Ground inputs of buffer not under test.

* Resistor Value to VCC'

Other pins not listed are left open.

(penunuod) gggIN ‘886IN



’ R-S FLIP-FLOPS \

MRTL MC900/800 series

MC902 - MC802

Available in TO-99 Metal Can, Add “G” Suffix

Q

TYPICAL RESISTANCE
VALUES

A ———y Y

R2

This flip-flop is formed by internally cross-coup-
ling two basic RTL NOR gates.

R1

8 Vee
R2 T
AN 0 5
R1
y
1 R alo—7 [R5 o™
0 0 Qn
0 1 1
1 0 0
o R1 3 s ilo—:s 1 1 0

R1 =450
R2 = 640Q
‘R1

R

lGND

4

SWITCHING TIME TEST CIRCUIT AND WAVEFORM

gL
-k

100 ns

TPin TPout

225 Q

-
1N3063 OR GROUND UNUSED =
EQUIVALENT TNPUT PINS
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ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts)
Temperature |V, | V_ | Vaor | Vo | Vec
—55°C| 1.014 | 1.014 | 1.50[0.710 | 3.00
MC902 +25°C| 0.844 | 0.815 | 1.50 [ 0.565 | 3.00
+125°C| 0.674 | 0.674 | 1.50{0.320 | 3.00
0°C| 0.909 | 0.909 | 1.50[0.574 | 3.00
MC802 +95°C| 0.844 | 0.844 | 1.50 [0.554 | 3.00
+100°C| 0.710 | 0.710 | 1.50|0.370 | 3.00
Pin MC902 Test Limits Mc802 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Vot | Vec | Gnd
Input Current 1. 1 - 495 - 435 - 470 | pAdc - 504 - 450 - 450 pLAde 1 - 5 - 8 4
m 3 - 495 | - 435 - 470 | pAde | - 504 | - 450 | - 450 | pAde| 3 - 7 - 8 4
Output Current IA4 5 1.98 - |2.19 - 1.88 - mAdc | 2. 02 - 2.05 - 1.80 - mAde| - 5 1 3 8 4
L, 7 1.98 - |2.19 - |1.88 - | mAdc|2.02 - |2.05 - |1.80 - mAde| - 7 1 8 4
Output Voltage Vout 5 - 710 - 300 - 320 | mVdce - 574 - 400 - 370 mVde| - 3 1 - 8 4
5 - - - - - - - 7 - -
: - l _ - l l - l . l - l i _ 5 ’ . l l
7 - - - - - - - 5 - -
Saturation Voltage| V 5 - 200 - 210 - 280 | mVdc - 290 - 260 - 340 mvdc| - - 1,3 - 8 4
CE(sat) 5 B _ B _ _ _ _ R i 1 45+
: _ 1 — l ) l l _ - — l l - - n ’ 3 l !
7 - - - - - - - - - 3 4,7+
Pulse | Pulse
In Out
Switching Time t 147- - - - 20 - - ns - - - 20 - - ns 1 1 - - 8 4
1-T+ - - - 30 - - ns - - - 30 - - ns 1 7 - - 8 4

Pins 2 and 6 omitted.

Other pins not listed are left open.

+ Silicon Diode to Ground

(penunuod) ZO8ION ‘206N



’ J-K FLIP-FLOPS L | MRTL MC900/800 series

MC916 - MC816

Available in TO-99 Metal Can, Add “G” Suffix
Available in TO-91 Flat Package, Add “F” Suffix

J-K flip-flop with a direct clear input in
addition to the clocked input.

Q )
g0 hO Vec eQ
$R2 R2 R2 R23 3R2
‘ r
Co RI 4{/ R1 R1
f O—w— W W H
o
R1 R1
a N A P T
S R1 R1 C
R1 R3 A R1
SR4
S anp orT
d b
TYPICAL RESISTANCE
VALUES
R1 = 4509
R2 = 640Q
R3 =5109Q
R4 = 225Q
—0 o—
2 S a & CLOCKED INPUT OPERATION®
t,® t, @
b T S C Q] a @ Direct input (Cp) must be Tow.
S 1 1 16,®] Q, ® The time period prior to the negative transition of
1 0 1 0 the clock puise is denoted t, and the time period
_| 0 1 0 1 subsequent to this transistion is denoted t,  |.
c—q[C Co Q e 0] 0[]0 [ue ® Q, is the state of the Q output in the time period t,.

PIN CONNECTIONS
SCHEMATIC a b c d e f g h
G PACKAGE (T0-99) 1 2 3 4 5 6 7 8
F PACKAGE (T0-91) 2 3 4 5 7 8 9 |10
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L¥-9

ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
@Test (Volts)
Temperature | V, | V. | Veor | Vor | Vec
—55°C|1.014 | 1.014| 1.50 | 0.710| 3.00
MC916 +25°C | 0.844 | 0.815| 1.50 | 0.565| 3.00
+125°C|0.674 | 0.674| 1.50 | 0.320| 3.00
0°C|o0.909 | 0.909| 1.50 | 0.574| 3.00
Mc816 +25°C|0.844 | 0.844| 1.50 | 0.554| 3.00
+100°C{0.710 | 0.710| 1.50 | 0.370| 3.00
Pin MC916 Test Limits MC816 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit [ Min | Max | Min | Max | Min | Max | Unit Vin | Von | Veor | Votr | Vec | Gnd
Input Current Iin a - 495 - 435 - 470 | pAde - 504 - 450 - 450 pAde| a - e - h d
2L, b - 990 | - 870 - 940 - |1o10 | - 900 - 900 b - a,cg | -
in c - 495 - 435 - 470 - 504 - 450 - 450 c - g -
f - 495 - 435 - 470 - 504 | - 450 | - 450 f - e -
Output Current IA3 e 1.48 - 1.52 - 1.41 - mAde [1.51 - 1.43 - 1. 35. - mAdc| - e a,f - h d
G I T T T T e T B B N A e N
g - - - - - - - g c f d,e f
Output Voltage Vot g - 710 | - 300 - 320 | mvde| - 574 | - 200 | - 370 | mvdc| - f N - h
gi# - - - - - - - a,c -
gt - - - - - - - c - a d,e
gt§ - - - - - - - - - a,c d,f
Saturation Voltage | V e - 200 - 210 - 280 | mVdc - 290 - 260 - 340 mVde| - - - { h d,e t
CE(sat) g _ B _ B _ _ _ _ f N de
g - ‘ - t - ‘ ‘ - - ¢ - ‘ - - - - ‘ d, gt
Turn-On Voltage Von gi$§ 1014 - 815 - 674 - mVdc | 909 - 844 - 710 - mVde| - a,c - - h d,f
& . - . N - N
gi#* ‘ - ‘ - - - - ‘ - * - - - a,c ‘
+ Silicon Diode to Ground . t Pinb = Clock pulse to pin b (see Figure 1).
* MC916 pin g loaded by: 1.52 mAdc (+25°C) , MC816 pin g loaded by: 1.42 mAdc (+25°C)
1.48 mAdc (-55°C) 1.51 mAde (0°C) § Pine = LOW Set by a momentary ground prior to the application
1.41 mAdc (+125°C) 1.35 mAdc (+100°C) # Ping=LOW { of the negative-going Clock Pulse.

Pins not listed are left open,

(panunuod) 9L 8O "9L6ON



.MC916, MC816 (continued)

FIGURE 1 - CLOCK PULSE DEFINITION FIGURE 2 — TOGGLE MODE TEST CIRCUIT

i TPow
c D E f=8MHz
DUTY CYCLE = 25% to 75% —as
s &t < 10ns MCS00 y
1.0V T
H90% v, °—W
10% | o_J_L
| 51 boC ¢, Of—o
f +1%

SEQUENCE OF EVENTS: D b é’f?éﬂwm
A. Voltage applied to Clock pin is raised to V. . is not criti- Frequency at TP, should be ¥z the .

cal;jhowever!should be less than 1.0, s, frequency at TP;,. =
B. Biases of all other inputs are applied. Vcc is applied with-

out interruption throughout the testing.
C. Apply tary ground (when applicable).
D. Clock pulse is allowed to fall to V,. t; must MCB16 WCa 16

remain within 10 ns minimum and 100 ns maximum. T A vi T, v Vo
E. Electrical measurements are read out. Load current over- 25°C 0554V 0894V 25°C 0565V S35V

shoot must be limited to 10% or the flipflop may be 0°C 0.574V 0.959V _55°C 0.710V 1.064 V

tripped and the wrong output conditions occur. 100°C 0.370V 0.760 V 125°C 0320V 0.724V

All voltages =10 mV

SWITCHING TIME TEST CIRCUITS AND WAVEFORMS

FIGURE 3A — CLOCK-TO-OUTPUT PROPAGATION DELAY TIME FIGURE 3C — TEST CIRCUIT
TPin =\
05V
- [ t-o-OR P; TP,
5 tr-p- f=10MHz - out
e 4 L0ns < PW < 200 1s ?
1 DUTY CYCLE = 50% N Q
TPout
— 10V T 3
ARG | O5¥ tr_o4 OR oﬂ— 1 ?
- et 5 MC300 ¢ ¢, @
3
FIGURE 3B — SET 51 R RS
IGURE 3B — SET-UP AND RELEASE TIME cnoon ol & T R L. 4, 3
TP 5V Heavy |100 pF| 90 © . D D D#
Sﬁrﬁlép a1 OR For definitions Light 15 pF|450 o
SORC + Zt‘r__ of set-up and

I i * i —
3 i Includes jig and probe PULSE HIGH OR LOW D=IN0BIOR =
CORS EX] ion Section. capacitance AS APPLICABLE EQUIVALENT
RELEASE tres« OR

—= TIME trcs
SORC ) |
CORS 5V
1
SWITCHING TIMES FIGURE 4 — DIRECT CLEAR PROPAGATION DELAY TIME
; o
Test o Iempe?::t:ve“nange (ns) MC900 TF,‘“ TPout

| tr-o- 3A,3C 60 f = 1.0MHz
v e &0 DUTY CYCLE50%
trov 3A,3C 100 LoV .
5. 3A,3C 100 g
oy 3B,3C 50 0 M ]
toar- 3B,3C 50 L
tra. 3B,3C 50 $s1 $s1

trc. 3B,3C 50 MC900 9
topro- ) 50 05V
tep+p+ 4 90
il tepsd+ D D
1. Change of state occurs on trailing edge of clock pulse.
2. With a high level on C;, and with the proper SET and CLEAR inputs - o
for a low level at Q, Q will be high except for a short period after the 05V 05V
negative-going edge of a clock pulse. Q will go low for up to 50 ns, D = IN3063 OR
:;is(i};(iegnreturn to a high level within 100 ns after a negative clock )ﬁfcm.o- EQUIVALENT




MC916, MC816 (continued)

TYPICAL CURVES
E TOGGLE FREQUENCY
TYPICAL PROPAGATION DELAY TIM VARIATIONS WITH FAN-OUT
tr_g_andtr_G4+ AND Ve
% 0
ooy
= tr—G+ F0=3|_ -] 15
o P -
E w == -1 e =T ES
> E = — =
= R e --" =R I
g = R e S
5 e s Sl g
5 » — F0=3 E
g
£ FO- 1 5|
10
Vec =3V
0 o ===Vecmav
55 —25 P 50 75 00 12 1
T, AMBIENT TEMPERATURE (°C) FAN-OUT
VARIATIONS WITH Vcc
tr_o-and tr—o+ AND TEMPERATURE
50 20
1 L e S Rt =
—tro- -~ Y T~ T~
_ T F0i3/ ~ 15 S~ ==
g
s ,—"’ 0=1_[=" = \\
= 30 = — =
> I - =] et
z =77 g 1
2 e e e e = —— E
S 9 =
= —— F0=3 [
§ e
.
g FO=1 & E————
1 — Vec =4V
0 0
—55 —25 25 50 75 100 125 —55 —25 25 50 5 100 125
T, AMBIENT TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C)
VARIATIONS WITH LOAD CAPACITANCE
te 4o+ and te o AND TEMPERATURE
50 I 20 T T
Vec =3V
F0=3 INPUT PULSE DATA _|
10 ] t=t;=<10ns
40 < 1 DUTY CYCLE = 50%
z N S F0=1 15 AMPLITUDE=1V —
5 S3T — 6= 100pF -
- 20| S~ —
z 7 =~ =~d_ f0-3 S ——a
g S~ T~= § 0 | I
= T~ | == (=1
2 2 -1 —|—=—+ & [— 0= 50pFl S
=] g S
g &
g i
= 10 le+3+
-==tcpso-
1
0 0
—55 25 0 25 50 75 00 125 —55 25 0 25 50 75 100 125
T, AMBIENT TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C)
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J J-K FLIP-FLOPS \

MRTL MC900/800 series

MC926 - MC826

Available in TO-100 Metal Can, Add “G“ Suffix
Available in TO-91 Flat Package, Add “F” Suffix

J-K flip-flop with direct clear and direct set
inputs in addition to the clocked inputs.

1

2 Qs S0 QO—3

3—QT
f—QC o, QP——7

— |

DIRECT INPUT OPERATION®D CLOCKED INPUT OPERATION®
ss[clala t.® the @
0(0|®|® ST c| a @
1[0]1]0 1] 1|00 q,
01|01 T 0| 1[0
1[1]0]0 0] 1] 0] 1

0| 0] Qq,[0®

tpd = 35 ns typ
Po = 130 mW typ (Only Clock Input High)
65 mW typ (Inputs Low)

@ Clock (T) to remain unchanged.

® The output state will not change when the input
state goes from Sp = Cp to Sp = Cp = 0. The out-
put state cannot be predetermined in the case where
the input goes from Sp = Cp = 1to Sp =Cp = 0.

@ Direct inputs (Cp and Sp) must be low.

® The time period prior to the negative transistor of
the clock pulse is denoted t,, and the time period
subsequent to this transition is denoted t, ;.

® Q, is the state of the Q output in the time period t,.

“F" PACKAGE AND “‘G”” PACKAGE
PIN-OUTS ARE THE SAME.

Vec

[
07 Tm 09

R5
>
L‘ R1 R1 @ El 5 R6 $

bl
w
AA

R8 3 R1 R13
< <
0—{‘ R4 2RI 2 R7 2R1
‘P
R2g
J E_]_#j
R1 2 <R1
7 |
' TYPICAL RESISTANCE
VALUES
A T TR "{, B poms
2 5 08 3 o1 4 R3:s409 R7-—7009
S GND CD T SD c R4 =300 Q R8 =3k
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ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
@Test (Volts)
Temperature | V. | V_ | Vgor Vo | Vee
—55°C [ 1.014 | 1.014 | 1.50 | 0.710| 3.00
MC926 +95°C | 0.844 | 0.815 | 1.50 | 0.565| 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C{ 0.909 | 0.909 | 1.50 | 0.574| 3.00
MC826 +925°C| 0.844 | 0.844 | 1.50 | 0.554| 3.00
+100°C| 0.710 | 0.710 | 1.50 | 0.370| 3.00
Pin MC926 Test Limits MC826 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +95°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic | Symbol | Test | Min | Max | Min | Max | Min | Max | Unit [ Min | Max | Min | Max | Min | Max | Unit | Vin Von | Veor | Vot | Vec | 6nd
Input Current L 1 - 495 | - 435 - 470 | pAde | - 504 | - 450 | - 450 | pAde| 1 - - - 10 5
o 2 - 495 | - 435 - 470 - 504 | - 450 | - 450 2 - 8 -
2L 3 - 990 | - 870 - 940 - |10 | - 900 | - 900 3 - 2,4 -
L 4 - 495 | - 435 - 470 - 504 | - 450 | - 450 4 - 1 -
L 8 - 495 | - 435 - 470 - 504 | - 450 | - 450 8 - - -
Output Current IA5 1 2.47 - 2.54 - 2.35 - mAdc | 2. 52 - |2.38 - l2.25 - mAdc| - 7,8 1 - 10 5
9 2.47 - | 2.54 - |23 - | mAdc|2.52 - 12.38 - |2.25 - mAde| - 1,9 8 - 10 5
Saturation Voltage | V 7 - 200 - 210 - 280 | mVdc - 290 - 260 - 340 mVde| - 1 - 8 10 5
CE(sat) Thi _ ~ _ - - - - 2 - 4
Tt - - - - - - - - - 2,4
781 - - - - - - - 2,4 - -
9 - - - - - - - 8 - 1
95} - - - - - - - 4 - 2
ot} - - - - - - - 2,4 | - -
981 - - - - - - - - - 2,4

§ Pinl = High|
# Pin8 = High |
i Pin3 =

Pins not listed are left open.

Set by momentary application of VBOT prior to the application of the negative going clock pulse.

(penuniuod) gZzgoN ‘926N



MC926, MC826 (continued)

FIGURE 1 — CLOCK PULSE DEFINITION

FIGURE 2 — TOGGLE MODE TEST CIRCUIT

*1 4

0% v,
10% -
L

SEQUENCE OF EVENTS:

A. Voltage applied to Clock pin is raised to V. t, is not criti-
cal, however should be less than 1.0 ys.

B. Biases of all other inputs are applied. Vcc is applied with-
out interruption throughout the testing.

C. Apply momentary ground (when applicable).

D. Clock pulse is allowed to fall to V. t; must
remain within 10 ns minimum and 200 ns maximum.

E. Electrical measurements are read out. Load current over-
shoot must be limited to 10% or the flip-flop may be
tripped and the wrong output conditions occur.

f=8MH e TPout
= 8 MHz _l
DUTY CYCLE=25% t075% L ds  So
t &t < 10ms MC900 1 Q
1ov T
— L
51 C ¢ [1] -
*1%
D D = IN3063
OR EQUIVALENT
Frequency at TP, should be % the
frequency at TP;,.. =
MC826 . MC926
Ta Vi Vi Ta A Vi
25°C 0554V 0.894V 25°C 0565V | 0.865V
0°C | 0574V 0.959 V —55°C 0.710V 1.064 V
100°C 0.370V 0.760 V 125°C 0320V | 0724V

All voltages =10 mV

SWITCHING TIME TEST CIRCUITS AND WAVEFORMS

FIGURE 3A — CLOCK-TO-OUTPUT PROPAGATION DELAY TIME

TP ———\
05V FIGURE 3C — TEST CIRCUIT
— be——————1tr_o_OR
_ o
QORQ T=0- X
i f= 1.0 MHz TP Pour
— 1.0 ns < PW < 200 ns 3 Q
DUTY CYCLE = 50% s vaQ
[Ty pu— 1 tr-o+ OR 1oV T TPt
—=— ‘ fa———— 54 -0 | ‘?
MC900 ¢ ¢, @
51 R R <
CIRCUIT LOAD| C* R - =
-~ ~C
FIGURE 38 — SET-UP AND RELEASE TIME vy oo 508 o ) )
T\ otsv Light 15 pF|450 @
e [+ e on Far definitions *Includes jig and probe PULSE HIGH OR LOW D=INNBIOR =
. af set- .
fer- release times, capacitance AS APPLICABLE EQUIVALENT
see General
! Section
4T ReLease trese R
—= TIME t_cs
SORC [E2) |
CORS 5V
)
SWITCHING TIMES FIGURE 4 — DIRECT CLEAR PROPAGATION DELAY TIME
Minimum ] Maximum
Figure Over Full
Test No. Temperature Range (ns) D = 1N3063 OR
oo 3830 5% % ‘  Lom MC300 EQUIVALENT
tg 3A, 3C 254 %0 = o L o
tro. 3A,3C 254 90 DUTY CYCLE = 50% TPout
g 3A,3C 254 90 LoV
tsare 3B, 3C - 50 3
ts_:, 38B,3C - 30 0 iy
tesr- 3B,3C — 50
teoro 3B, 3C - 30
trs. 38, 3C - o+ Mcs00
tros- 38, 3C — +5* 05V p:
toc. 38, 3C - o*
‘:72- 3B, 3C - 45 ;‘.lj tsp+o+ OR tepads 1
(f"' orts,. 100 pF A
0 output — 4 - 90 — o F
tops OF tey | osv 05V D I 4 T D
to output + 4 —_ 70 tsp+5— OR
. N e N ™ tepro- =
# Lightly  * Negative switching time means the inputs can -
loaded momentarily change before the clock pulse transition.
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[ JKFLP-FLOPS \

MRTL MC900/800 series

MC974 - MC874

Available in TO-99 metal can, add “G* suffix.

J-K flip-flop with a direct clear input

in addition to the clocked inputs.

AAA
VWA

1—qS apo—7 CLOCKED INPUT OPERATION®
', 1..,® @ Direct input (Co) must be low.
5 ©C 3 - 5 ® The time period prior to the
2—AT negative transition of the clock
1 1 [0.®f Q. pulse is denoted t. and the time
1 0 1 0 period subsequent to this trans-
0 1 0 1 ition is denoted tn + 1.
3—o|C Qlo— ® Qn is the state of the Q output
Co 5 0]0[0% [a® in the time period tn.
|
Q Vce Q
5 IS 7
$R6 SR4 R63 R6S  R43 R6S Rs3
$ b3 ;» %» ? b3 T

R1

R3 R3
RZI: 2R7
J/r R1 R1 ]\|
R {F R
IRi
R1
3
: c
R8 SR2 R8 Rli:

44
GND

TYPICAL RESISTANCE VALUES

R1 =600 @
R2 =300 @
R3 =550 @
R4 = 640 ©

2

R5 =700 ©
R6 =900 o
R7=2kg
R8=3k @
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ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts)
Temperature Vin on VmT v o | Vee
—55°C | 1.014 [ 1.014| 1.50| 0.710| 3.00
MC974 | +25°C|0.844 | 0.815| 1.50| 0.565| 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C|0.909 | 0.909 | 1.50[ 0.57¢| 3.00
MC874 +25°C | 0.844 | 0.844 | 1.50 | 0.554| 3.00
+100°C | 0.710 | 0.710 | 1.50 | 0.370| 3.00
Pin MC974 Test Limits MC874 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Vot | Vec | Gnd
Input Current Iin 1 - 495 - 435 - 470 | pAde - 504 - 450 - 450 pAde 1 - 6 - 8 4
21 * 2 - 990 | - 870 - 940 - |1008 | - 900 | - 900 2 - 1,3 - J l
n 3a - 495 | - 435 - 470 - 504 | - 450 | - 450 3 - - -
L, 6 - 495 | - 435 - 470 - 504 | - 450 | - 450 6 - - -
Output Current L, 5 2,417 - |2.54 - 2.3 - | mAde [2.52 - |2.38 - |2.25 - mAdc 5,6 - - 8 4
Ta  |2.47 - |2.54 - 2.3 - | mAde [2.52 - |2.38 - |2.25 - mAde| - 7 - - 8 4
Saturation Voltage vCE(sat) gig : 200 : 210 : 280 | mVde : 290 : 260 : 340 mVdc : { : 133 8 4
5as - - - - - - - L3 | - '-
A - - - - - - - 6 - -
71§ - - - - - - - 1,3 - -
(PN - - - - - - - 3 - 1
a8 - - - - - - - - - 1,3

Pins not listed are left open.

A Preset the flip-flop by the following procedure:
(1) Momentarily apply VBOT to pin 6 to preclear flip-flop.
(2) After VBOT is removed from pin 6, ground pins 1 and 3.

(3) Apply a negative-going clock pulse to pin 2 (see note §) while pins 1 and 3 are
still grounded. This changes the state of the flip-flop to the SET condition.
(4) Remove the grounds from pins 1 and 3, and proceed with the test.

{ Momentarily apply VBOT to pin 6 prior to the arrival of the negative-going

clock pulse to effect a charige of state.

§ Clock Pulse

to pin 2:

(PonunUod) /83N ‘VL6IN



MC974, MC874 (continued)

FIGURE 1 — CLOCK PULSE DEFINITION FIGURE 2 — TOGGLE MODE TEST CIRCUIT
P .,
c D 3 f=8MHz ot
DUTY CYCLE =25% to75%
‘_‘ N t&t < 10ns MC900 —as Ql
1.0V T
i MDD
10% [—" 0
1 T 51 oC ¢, Q
} +1%
SEQUENCE OF EVENTS: D O VALENT
A. Voltage applied to Clock pin is raised to Vy. t, is not criti- Frequency at TPos should be %2 the
cal, however should be less than 1.0 ps. frequency at TP;,. =
B. Biases of all other inputs are applied. Vcc is applied with-
out interruption throughout the testing.
C. Apply momentary ground (when applicable).
D. Clock pulse is allowed to fall to V. t; must MCeTa MCTa
remain within 10 ns minimum and 100 ns maximum. T, ] Vo [ Va i v, Vi
E. Electrical measurements are read out. Load cuirrent over- 25°C | 0554V | 0804V 25°C 08
shoot must be limited to 10% or the flip-flop may be 0°C 0574V l 0.959V _55°C 8‘3?33 1;,32.?5
tripped and the wrong output conditions occur. 100°C 0.370V 0.760 V 125°C 0.320V 0.724V
All voltages =10 mV
SWITCHING TIME TEST CIRCUITS AND WAVEFORMS
FIGURE 3A — CLOCK-TO-OUTPUT PROPAGATION DELAY TIME
TP‘"_—N
05V FIGURE 3C — TEST CIRCUIT
— e tr_o_ OR
QOR §——— o~ y
o f=10MHz Pin TPou
— 1.0ns < PW < 200 ns 5 : ?
[ DUTY CYCLE = 50%
05V TPout
QoRa tr_o4+ OR 1oV T 0
— fe——t 54 0
MC900 ¢ ¢, Q
51 R RS
FIGURE 3B — SET-UP AND RELEASE TIME CIRCUIT LOAD] C* | R =c =c 7
7 Heavy (100 pF| 90 0 D D D
05V Light 15 pFi450 Q|
SET-UP . <+
TIME [ ts2r_ OR For defintions . N £
soRe_ | ¢ tesro relense imes, Includes jig and probe PULSE HIGH OR LOW D=1IN30S3OR =
see General capacitance AS APPLICABLE EQUIVALENT
CORS .5 V| ion Section.
RELEASE tryss OR
—=1 TIME tocs
SORC ) |
CORS 5V
T
SWITCHING TIMES FIGURE 4 — DIRECT CLEAR PROPAGATION DELAY TIME
Minimum | Maximum
Figure Over Full
Test No. Temperature Range (ns) MC900 TPin TPoyt
)
tr-g- 3A,3C 254 90 _
tl% 3A,3C 253 90 f = 1.0MHz —aS Q|
trg+ 3A,3C 254 90 DUTY CYCLE=50%
trge 3A,3C 254 90 10V TS T
tsor- 38,3C — 50 0 11
[ 38B,3C - 30 3
tour- 3B, 3C - 50 S5t 51 T ¢ g @
tor 3B, 3¢ - 30 MC900 1 T
trose 3B,3C — o*
il 38, 30 _ s L — 100 pF 7= 102
troce 3B, 3C - 0* tep+d pl
troe 3B, 3C - 45+ %__ D ¥D D T D
tepro- 4 - 90 —
togide 4 - 70 0svd 05V =
- N e - D = IN3063 OR
# Lightl: Negative switching timz th t: - e
loaded  tariy change before the clock pulse transition. *cwi{‘-_—Lr— EQUIVALENT
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[ DUAL J-K FLIP-FLOPS 1

MRTL MC900/800 series

MC990 ¢ MC890

Available in TO-86 flat package, add “F” suffix.

Two J-K flip-flops in a single package. Each flip-flop has a direct
clear input in addition to the clocked inputs.

6 ——————OS Q 2
5 A T
4 ————gJC ¢, Qjo——ou-—3
f— 1
8 ——————QS Q jo—————12
9 m—ee O T
10 ————QC ¢;, Qjo——11
B
CLOCKED INPUT OPERATIOND
t,® t,. . @

s clafla

1 1 [0,®] q,

1 o170

0 1] 01

0] 0] [06

Direct input (Cp) must be low

The time period prior to the negative transition of
the clock pulse is denoted t, and the time period
subsequent to this transition is denoted t, +,.

® Q, is the state of the Q output in the time period t,.

R2

R1
}«M—olﬂ
c

TYPICAL RESISTANCE
VALUES
R1 =450Q
R2 =640Q
R3=510Q
R4 =225¢
R5 =300 @

200 30Q 149 vee 1200 1100
R2 1 R2 ! R2 R2
R2 R2 R2 R2 l R2
R1 X D4
L }/0\1 R1 R1 R1 [ R1 R1
c et ]
RS jRS RS E RS
Rl | SE— R1 R1 |
6 R1 R1
2 &3 R1 s R1
R1 R4 R1 R1 R4 R1
3 3 1 - 1 3 3
507 i 9br
7 4138
GND € ¢
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ELECTRICAL CHARACTERISTICS eV OTAGE VALUES
Test procedures are shown for one flip-flop only. @Test (Volts)
The other flip-flop is tested in the same manner. Temperature | V,, | V, | Veor | Vorr | Vec
—55°C [1.014 |1.014 | 1.50 [ 0.710| 3.00
MC990 +95°C {0.844 |0.815 | 1.50 | 0.565| 3.00
+125°C{0.674 |0.674 | 1.50 | 0.320 | 3.00
0°C{0.909 |0.909 | 1.50 | 0.574 | 3.00
MC890 +95°C |0.844 |0.844 | 1.50 | 0.554 | 3.00
+100°C [0.710 |0.710 | 150 [ 0.370| 3.00
Pin MC990 Test Limits MC890 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test [ Min | Max | Min [ Max | Min | Max | Unit | Min | Max | Min | Max Min | Max | Unit | Vin | Von | Veor | Vorr | Vec | Gnd
Input Current in 1 - |95 - | a3 - | 470 | pade| - 504 | - |450 | - | 450 |pAde | 1 - 3 - 14 [4,5,6,7
in 4 - | 495 - | a3 - | 470 - |s04 | - |450 | - | 450 4 - 2 - 1,5,6,7
21 5 - | 990 - | 870 - | 940 - |10 | - {900 | - | 900 5 - |46 - 1,7
i 6 - | 405 - | 435 - | 470 - |s0a | - [450 | - | 450 6 - 3 - 1,4,5,7
Output Current Ios 2% | 1.48 | - 52| - |t.a1| - | made 1.51 | - |1.43| - |1.35| - |mAdc| - 2 4 1 14 | 5,67
T T T T T T e o
3 - - - - - - - 1,3 | 6 - 4,5,7
Output Voltage Vot 2 - | o - | 300 T 320 | mvde] - |574 | - |400 | - [370 |mvdc| - 1 - - 14 [3,4567
288 | - - - - - - - 4,6 | - - 1,7
2§ - - - ' - - - - 4 - 6 1,7
24§ - - - - - - - - . 4,6 1,7
2t - - - - - - - - - - - - - - 1,6,7
2% - - - - - - - - - - - - - - 1,6,7
34§ - | T | - - | 320 - | s7a | - - 370 - 4,6 | - - 1,7
3as | - l - - i - - - - 6 - 4
3as | - - - - - - - - - 4,6
Saturation Voltage vCE(sat) 2 - 200 - 210 - 280 mvde| - 290 - 260 - 340 mVdc - - 1 - 14 13456,7
24 - - - - - L - - - - - 1,4,5,6,7
3# - - - - - - - - - 1 4,5,6,7
Turn On Voltage Vo 21 - - lo.815] - - - | vde - - lo.saa | - - - |vde - - - - 14 | 1,4,7
2%k - - lo.sis| - - - | vde - - lo.sas | - - - |vde - - - - 14 | 1,4,7

Ground inputs of flip-flop not under test.

Pin 3 = LOW } Set by a momentary ground prior to the application of
Pin 2 = LOW f the negative-going clock pulse.

Clock Pulse on Pin 5,
Clock Pulse on Pin 5,
Clock Pulse on Pin 5,
* Clock Pulse on Pin 5,

#
A
§ Clock Pulse to Pin 5 (See Figure 1)
T
1
*

*

Pins not listed are left open.

data pulse on Pin 4 (See Figure 2)
data pulse on Pin 6 (See Figure 2)

data pulse on Pin 4, momentary ground on Pin 2 (See Figure 3)
data pulse on Pin 6, momentary ground on Pin 3 (See Figure 3)
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MC990, MC890 (continued)

CLOCK PULSE DEFINITIONS

FIGURE 1

FIGURE 2

TIME
INTERVAL

GND

SEQUENCE OF EVENTS:

A. Voltage applied to Clock pin is raised to V. t, is not criti-
cal, however should be less than 1.0 ys.

B. Biases of all other inputs are applied. Ve is applied with-
out interruption throughout the testing.

C. Apply momentary ground (when applicable).

D. Clock pulse is allowed to fall to Vy. t;' must
remain within 10 ns minimum and 100 ns maximum.

E. Electrical measurements are read out. Load current over-
shoot must be limited to 10% or the flip-flop may be
tripped and the wrong output conditions occur.

MCago MC39%0
Ta Vi Vu Ta Vi \
25°C [ 0.554V | 0.894V 25°C | 0.565V | 0.865V
0°C | 0.574V | 0.959 v —55°C | 0.710V | 1.064 V
100°C | 0.370V | 0.760V 125°C | 0.320V | 0.674V

All voltages =10 mV

cock ¥y
PULSE V,H j_ =100 osv
ns

f 50+1ns-| - !

DATA
PULSE vIH
80=*=2ns
TYPICAL QUTPUT Vor
FOR RISING Vc'm

PULSE
§

INPUT PULSE
REQUIREMENTS:
Vi = 0.200 V max
Vi = 0.894 V min, 1.500 V max
t.=10ns
t=10ns
f=1.0MHztyp

NOTE:
Measurements for output voltages should be taken at least
100 ns after pulses have occurred.

v
* 50 = 1ns

DATA ‘{— 80 = 2ns

PULSE| vIH

FIGURE 3
CLOCK § SEQUENCE OF EVENTS:
PULSE Vin i g 5V A. Apply all dc biases required.
=100 ns: INPUT PULSE B. Apply momentary ground to pin indicated. This sets
G REQUIREMENTS: the flip-flop. Momentary ground must occur before

the pulses shown above every time, or the flip-flop

Vi = 0.200V max will toggle to the wrong condition every alternate

Vin = 0.894 Vmin, 1.500 V max

t,=10ns pulse.
t=10ns C. After momentary ground has been released, apply
= 1.0 MHz typ pulses marked above.

D. Measure voltage of designated output after the
pulse. Measurements for output voltages should be
taken at least 100 ns after pulses have occurred.
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MC990, MC890 (continued)

SWITCHING TIMES FIGURE 4 — TOGGLE MODE TEST CIRCUIT

i TPout
Maximum (ns)
f=8.0MHz

Over Full t, & t;=10ns

DUTY CYCLE = 25% to 75% MC900

L.

Figure Temperature

Test| No. |@25°COnly | Range 10V o——-{>o-[> T
— L

20 60 Sledc o 0
H1%]

trog-

80 100
40 60
80 100 D = IN3063

50 OR EQUIVALENT

- 20

troor

D

tr-3-

Ho-

t-5+
toyro-

tope o+

o o u o oa v

Frequency at TP, should be %2 the frequency at TP;,,.

SWITCHING TIME TEST CIRCUITS AND WAVEFORMS
FIGURE 5

TPou TPout

cO.S v
f=1.0 MHz

— t &t=10ns
- ;_—ﬁ_E(L PW = 100 ns MC900 )
tr—6- - 15V O——DOD T b T R2 R? s
I — GND o L $
tr_o+ 4 Cp Opy $4C Co
-5+ 05V R 7 7

D1 D1 TS 4

j=1}
O

~C1 cl

AY!

CIRCUIT COMPONENTS: =
R1=51Q = 1%. C1= 100 pF
1 R2=150Q = 1%. including jig
D1 = 1N3063 or and probe.

equivalent.

NOTE: FIGURE 6
The TOG pulse is developed by the in-
verter and 100 pF capacitor. This pulse

returns the state of the flip-flop so that

the test pulse can be repeated. TPout TPout

15V I——| ! | |S
{0.5\/ 0.5V

Pin 7
GND = 1.0 MHz

TPout — tep+o-" t, &t =10ns
05V PW = 500 ns

GND
—Jtc_ o4 wnczr T |

TPout 05V T
GND h

DS
=
V!
A
x]

e

o -

95
=
S
o
o
=
T
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DUAL 1K FLIP FLOPS \ MRTL MC900/800 series

MC991 - MC891

Available in TO-86 flat package, add “F” suffix.

Two J-K flip-flops in a single package.
Each flip-flop has a direct clear input in ad-
dition to the clocked inputs.

CLOCKED INPUT

6 s Qo—2 (5 OPERATION®D

@ S—r | t® tat1®
(1) 4——alC ¢, YJo——3 ) S clala
1) 1 — =
1) 8 ——qs Qo——12 (5) : L [&®] G
@ 9 T 1 0 1 0
(1) 10 =——OIC ¢, QO—— 11 (5) 0 1 0 1
(1) 13— 0|0 | |[@®

1. Direct input (Co) must be low.

tpd = 40 ns typ 2. The time period prior to the negative transition of the
frog = 4.0 MHz max clock pulse is denoted t. and the time period subsequent
Ppo = 155 mW typ (Only Clock Input High) to this transition is denoted ta+1.

130 mW typ (Inputs Low) 3. Qn is the state of the Q output in the time period tn.

NUMBER IN PARENTHESIS INDICATES MRTL LOADING FACTOR.

Q - Q Vee Q Q
1 12 109 3 2
R6 R4S R6 S SR6 TR RS S R6 R4S REZ SR6 R4 R6
R2 | | R2 R2 | |R2
R1 >| WK‘ R1 R1 m|< R1
..w\‘,. A :-'VV\F
L A1,/ R3 X R3 ra || 7 L 3% v R3 X Rs r3||
LA R3 [N
LE— — RS — — RS
R3 R3 R3 3
R3 R3 R8 R1 R8 R33| $R3 R3 R3 R8 R1 R8 R3 R3
130 8 9 101 7618 6 5 4
C S T C GNDCo § ¢
TYPICAL RESISTANCE VALUES
R1=300Q R4—=640Q R7=2.0k
R2=550Q R5=700Q R8=3.0k
R3=6002 R6=900¢Q
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G66-9

(penunuod) L68OIN ‘L66IN

ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
Test ’ n ; fliol | @Test (Volts)
est procedures are shown for one tlip-Tiop only. T
X f X emperature | V. \ \ v \
The other flip-flop is tested in the same manner. P ) in on | 'BOT off cc
—55°C|1.014 |1.014 | 1.50 [0.710 | 3.00
MC991 { +25°C{0.844 [0.815 | 1.50 [0.565 | 3.00
+125°C|0.674 [0.674 | 1.50 [0.320 | 3.00
0°C|0.909 [0.909 |1.50 |0.574 | 3.00
MC891( +25°C|0.844 [0.844 | 1.50 |0.554 | 3.00
+100°C [0. 710 [o.710 | 1.50 |[0.370 | 3.00
Pin MC991 Test Limits MC891 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test [ Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Via Von | Veor | Vot | Vec | 6rd
Input Current in 4§ - 495 - 435 - 470 | pAde - 600 - 600 - 570 | LAdc 4 - - - 14 7
2lin 5 - 990 - 870 - 940 - 1200 - 1200 - 1140 5 - 4,6 -
Tin 6 - 495 - 435 - 470 - 600 - 600 - 570 6 - 1 -
Lin 1 - 495 - 435 - 470 - 600 - 600 - 570 1 - - -
Output Current IAs 2§ - |2.417 - 2.54 - 2.35 - mAdc | 3.0 - 3.0 - 2.85 - mAdc - 2 - - 14 1
3 2.47 - 2.54 - 2.35 - mAdc | 3.0 - 3.0 - 2.85 - mAdc 1,3 - - 14 7
Output Voltage v 21®) - 710 - 300 - 320 [mvde | - 500 - 400 - 400 |mvde | - 4 - - 14 1,7
out 21 _ _ B _ - _ ~ - _ 6
21(® - - - - - - - 4 - -
24 - - - - - - - - - 6
3@ - - - - - - - - - 4
31 - - - - - - - 6 - -
3t - - - - - - - - - 4
31® - - - - - - - 6 - -
Saturation Voltage Vv 2§ - 200 - 210 - 280 | mVdc - 400 - 300 - 350 |mVdc - 1 - - 14 T
CE( sat) ox 4 - _ _ B _ _ _ 4,6 - _
2%§ - - - - - - - 4 - 6
2§ - - - - - - - - - 4,6
3% 4 - - - - - - - 6 - 4
3* 4 - - - - - - - - - 4,6
3*§ - - - - - - - 4,6 - -
Ground input pins of flip-flop not under test. Other pins not listed are left open. * Clock pulse to pin 5, see Figure 1. = See Figure 4.
§ Preset the flip-flop by the following procedure: # Pin 1 = HIGH, set by a mognenta;y application of Vo prior to the application ®) = See F.igure 5.
3 N . of the negative-going clock. (® = See Figure 6
(1) Momentarily apply VBoT to pin 1 to preclear the flip-flop. 8 1g .
(2) After Vgor is removed from pin 1, ground pins 4 and 6. T Clock pulse to pin 5, data pulse to pin 6. @ = See Figure 7.
(3) Apply a negative-going clock pulse to pin 5 (see note *) while pins 4 and 6 F Clock pulse to pin 5, data pulse to pin 4.

are still grounded. This changes the state of the flip-flop to the SET condition.
(4) Remove the grounds from pins 4 and 6 and proceed with the test.




MC991, MC891 (continued)

occur.

FIGURE 1 — CLOCK PULSE DEFINITION FIGURE 2 — TOGGLE MODE TEST CIRCUIT
TIME c D 3 . TPous
INTERVAL . T
900/? I I Y ucao c e TPous fi hall
Vi o out frequency shal
th * 0 T _| be¥2 TP, frequency.
,I Lt INPUT PULSE 51+ 1% S ¢, Ap—0
GND
1N3063 OR
SEQUENCE OF EVENTS ?U=TV4 8%5 = 35% t065% EQUIVALENT
A. Voltage applied to Clock pin is raised to V. t, is not 1.0ns < toorts< 10ns =
critical but should be < 1.0 us.
B. Biases of all other inputs are applied. Ve is applied
without interruption throughout the testing.
C. Apply momentary ground (when applicable). MC991 MC891
D. Clock pulse is allowed to fall to V. tf must remain B
within 10 ns minimum and 200 ns maximum. Ta L Vu Ta A8 Vu
. +25°C | +0.565V = 10mV | +0.844V = 10 mV +25°C | +0.554V = 10mV (+1.430V = 10mV
£ Electrical measurements are read out. Load current —55°C | +0.710V = 10mV [+1.014V = 10mV 0°C |+0.574V = 10 mV |+1310V = 10mV
over-shoot must be limited to 10% or the flip-flop +125° | +0.320V = 10mV |+0.674V = 10 mV +100°C |+0.370V = 10mV |+1190V = 10 mV
may be tripped and the wrong output conditions

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

FIGURE 3A — CLOCK-TO-QUTPUT FIGURE 3B — DIRECT CLEAR
FIGURE 3 — SWITCHING TIMES TEST CIRCUIT PROPAGATION DELAY TIME PROPAGATION DELAY TIME
1 o | o “
INPUT PULSE N300
15V ¢ a T 05V / 05V
T tr ' TPin T
500 S¢p @ J_ " t
—i ns |- o
S o 0=1%3 Q co
1N3063 OR |
SWITCHING TIMES EQUIVALENT +—H 5
Figure |  Maximu = 1N3063 OR QorQ _
Test ll%ll)“ ns @‘T—IZIS'LC T EQUIVALENT t_o— P tep+04+
t_o— 3A 60
f=10MHz
Z:‘gi a 0 107 <t ort < 10 s 5
o, | A §0 €1 = 100 pF INCLUDING PROBE &
tcoro_| 38 90 JIG CAPACITANCE . 05V
tcos04| 3B 70 i
TEST WAVEFORMS FOR V,,; TESTS
FIGURE 4 FIGURE 5 FIGURE 6 FIGURE 7
vf N \ vV
H L
T T U
RN R S
GND
’ ol
/i
Vu
/sy J
! GND
W Vi = +1430V Vi = +1430V
Vi = +1430V VL = +565 mV Vi = +1430V VL = +565mV
VL= +565mW 10ns <t < 10ns Vi = +565 mW 10ns < t; < 10ns

10ns<t<10ms

10ns <t <10ns

10ns <t < 10ns

10ns<t < 10ns
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T— 1 MRTL MC900/800 series

MC905 - MC805

Available in TO-99 metal can, add “G” suffix.
Available in TO-91 flat package, add “F” suffix.

This half-shift register is a bistable storage element with a
built-in inverter for the gating signal. Information coming in on
pins a and c will be transferred to pins g and e when the gating
signal, pin b, goes low. If all three inputs, a, b, and c, are low,
the outputs, g and e, will both be low.

Vcc
Th
] a——0 _
> R2 R2 Qlo—g =%@+b
R1 R1 -
b -—EZ _ —
QOo—e =gb+¢c)
c —O)
Dc f =b
R1 R1
PIN CONNECTIONS
SCHEMATIC a b [ d e f g
AN~ r GPACKAGE(T099) | 1 | 2 | 3 | 4|5 |6 |7 s
R1 $R1 FPACKAGE(TO-91) | 2 |3 | 4 |5 |7 |8 |9 |10
d  ob c
GND
TYPICAL RESISTANCE
VALUES
R1=450Q
R2 =640 Q
R3 =800 Q
SWITCHING TIME TEST CIRCUITS AND WAVEFORMS
TPin TPout
g
ok
100 ns 2259

= 1N3063
GROUND UNUSED  OR EQUIVALENT
INPUT PINS

TPin TPout

100 ns

= 0.5V 05V
GROUND UNUSED
INPUT PINS
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86-9

ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts)
Temperature Via on | Veor | Vot | Ve
—55°C{1.014 | 1.014| 1.500.710 | 3.00
MC905 +25°C | 0.844 | 0.815| 1.50]0.565 | 3.00
+125°C| 0.674 | 0.674 | 1.50]0.320 | 3.00
0°C[0.909 | 0.909 | 1.50|0.574 | 3.00
MC805 +25°C | 0.844 | 0.844 | 1.50 [ 0.554 | 3.00
+100°C | 0.710 | 0.710 | 1.50|0.370 | 3.00
Pin MC905 Test Limits MC805 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +925°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Yon | Veor | Votr | Vec | Gnd
Input Current Iin a - 495 - 435 - 470 | pAdce - 504 - 450 - 450 pAde| a - b - h d
3L, b - |1480 | - |1300 - | 1410 - |1510 - 135 | - |1350 b - a,c - l
L c - 495 | - 435 - 470 - 504 - 450 | - 450 c - b -
Output Current IA4 e 1.98 - |2.19 - 1.88 - mAdc | 2. 02 - |2.05 . - [1.80 - mAde| - b,e - - h d, gt
L e 1.98 - |2.19 - |1.88 - 2.02 - |2.05 - |1.80 - - c,e - - d
Ls f 2.47 - |2.54 - |23 - 2,52 - |2.38 - |2.25 - - f - b d
g g 1.98 - |2.19 - |1.88 - 2.02 - |2.05 - |1.80 - - b, g - - d,et
Ly g 1.98 - |2.19 - |1.88 - 2.02 - |2.05 - |1.80 - - a,g - - d
Output Voltage v e - 710 - 300 - 320 | mVdc - 574 - 400 - 370 mVde| - g b,c - h d
out f _ _ ‘ _ _ i ~ _ _ b ’ B
g - l - - - - - ¢ - e a,b - l l
Saturation Voltage | V, e - 200 - 210 - 280 | mVdc - 290 - 260 - 340 mVde| - - a,b,c - h d,e ¥
CE(sat)
e - - - - - - - - - b, c d, g
f - - - - - - - - b - d
g - - - - - - - - | abe| - 48t
g - - - - - - - - - a,b d, e
Pulse | Pulse
In Out
Switching Time t a+g+ - - - 40 - - ns - - - 40 - - ns a g - - h d,e
a-g- - - - 40 - - - - - 40 - - a g - - d,e
b - - - - 28 - - - - - 28 | - - b f - - d
b-f+ - - - 24 - - - - - 24 | - - b f - - d

—

Silicon Diode to Ground

Pins not listed are left open,

(panuiuod) GOGIINl ‘S060N



MC905, MC805 (continued)

TYPICAL CURVES
SWITCHING CHARACTERISTICS
35 INPUT CURRENT
titg+ ! 20, r .
Ta=+125°C
" L AN =5 - P PINaORc RGN
Y — |~ = 13 AT INNGNEZ
7 7= L A E L L
: I ] s = ) Ve
L2 - &
by F0=5 = /
5 L FANIN =1 3 19 e
a1 5 e
L IS ey FO=1 Eg 05 A A4 /
et N v ///,
15|- L V/ d |
55 —25 5 00 125 0
Ta, AMBIENT TEMPERATURE (°C)
S Ta=+125°C
PIND Ta=+125C1~_|
% 50 +25°C é
tag— z 5500 <
/ = A0 y
30 =
/// % 30 // / >§
= o
T =127 ; 0 7 / 7
1 2, A XA
i R FANIN =1 —__==1r=5] _A = /
< — FO =// 1.0 // '/ //
N — ) LA L~
9| =
= o 7 056 03 19 12 14 16
SFANIN =5 Vi, HIGH-LEVEL VOLTAGE (VOLTS)
10 |
—55 =25 W 1%
Ta, AMBIENT TEMPERATURE (°C)
40, T AVAILABLE OUTPUT CURRENT
tori- - FO= I
FANIN=5 =2 m——=" | 5
= T
s FO=4 —— = —] Z | e
e | c
+ SSS E 40 =
z ] = [1,=-55°C
1 9 ——r—— s ~ \ /—}+25°C
i — oy — S . N +125°C
= ey - \ ;:: 30 \ ~ ’<
10 J/ — D= gmn ™~
w .U
FAN-IN=1 F0=5 = ~
=
o I 1 210
—55 —25 25 50 75 100 125 3 NN
Ta, AMBIENT TEMPERATURE (°C) Y N
50—
30 =z PINf
E
t—fs I =
FO= SW & 20 ~ /T Ta= +25°C OR —55°C
0= 2" I
_ —— 2 I~ L +125°C
= | /
3 LRI =1 . 5 ~{_ K
e — 4/ = 30
10 ] E ~~ ™~
o m—— = I~ —~
=<
C_LraNIN=5 20 ~
0 04 056 0.8 10 12 14 16
0% =5 0 2% 5] 75 0125 Vo, OUTPUT VOLTAGE (VOLTS)
Ta, AMBIENT TEMPERATURE (°C)
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HALF-SHIFT REGISTERS MRTL MC900/800 series
(WITHOUT INVERTER)

MC906 - MC806 .

Available in TO-99 Metal Can, Add “G” Suffix.
Available in TO-91 Flat Package, Add “F” Suffix.

This half-shift register is a bistable storage element. Infor-
mation coming in on pins a and c will be transferred to pins g
and e when the gating signal, pin b, goes low. If all three in-
puts, a, b, and c, are low, the outputs, g and e, will both be low.

VWA

| Tr R1 do——¢ =Fa+b
3R3 ! b R3S

VW~

b——¢ =Eb+0

VWA VW 3|4 |5|6]7

mJ'(JL

>
PIN CONNECTIONS
RL R1 SCHEMATIC 3 b c d e | —1 g h
AN AAA '1 G PACKAGE (T0-99) 1 2 8

FPACKAGE(TO9) | 2| 3| 4| 5| 7| 8| 9|10
R1 l R1
a d tLb c

GND
TYPICAL RESISTANCE
VALUES
R1 =450Q

R2 = 640Q
R3 =800

SWITCHING TIME TEST CIRCUIT AND WAVEFORM

= 1N3063
GROUND UNUSED OR EQUIVALENT
INPUT PINS a
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ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts)
Temperature Vio | Von | Veor Vot | Vec
—55°C{1.014 | 1.014 | 1.50 | 0.710| 3.00
MC906 { +25°C|0.844 | 0.815 | 1.50 | 0.565| 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C | 0.909 | 0.909-| 1.50 | 0.574| 3.00
MC806 { +25°C|0.844 |0.844 | 1.50 | 0.554| 3.00
+100°C | 0.710 | 0.710 | 1.50 | 0.370| 3.00
Pin MC906 Test Limits MC806 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test [ Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min [ Max | Unit | Via | Yon | Veor | Vit | Vec | 6nd
Input Current Iin a - 495 - 435 - 470 | pAde - 504 - 450 - 450 nAde a - b - h d
2L b - 990 - 870 - 940 l - | 1010 - 900 - 900 b - a,c - l l
L c - 495 < 435 - 470 - 504 - 450 - 450 c - b -
Output Current IA4 e 1.98 - |2.19 - 1.88 - mAdc | 2.02 - |2.05 T - 1.80 - mAdec - b, e - - h d,g t
e - - - - - - - c,e - - d
g - - - - - - - b, g - - dye f
g - - - - - - - a,g - - d
Output Voltage v t e - 710 - 300 - 320 | mVde - 574 - 400 - 370 mVde - g b,c - h d
ou g 710 - 300 - 320 | mvde| - 574 - 400 - 370 | mVde| - e a,b - h d
Saturation Voltage VCE(sat) e - 200 - 210 - 280 | mVdc - 290 - 260 - 340 mVdc - - a,b,c - h d,e {
e - - - - - - - - - b,c d, g
A N e R A R R A
g - - - - - - - - - a,b d,e
Pulse | Pulse
In Out
Switching Time t a+g+ - - - 0| - - ns - - - 40 - - ns a g - - h d,e
a-g- - - - 40 - - ns - - - 40 - - ns a g - - h d, e

t Silicon Diode to Ground

Pins not listed are left open.
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MRTL MC900/800 series
DUAL HALF-SHIFT REGISTERS

MC983 - MC883

Available in TO-86 flat package, add “F” suffix.

Two half-shift registers in a single pack-
age, each having a built-in inverter for the
gating signal. For example, information com-
ing in on pins 4 and 6 will be transferred to
pins 3 and 1 when the gating signal, pin 5,
goes low. If all three inputs, 4, 5, and 6, are
low, the outputs, 1 and 3, will both be low.

tpd = 22 ns typ
Po = 110 mW typ

NUMBER IN PARENTHESIS INDICATES
MRTL LOADING FACTOR.

ol
-
[~
w

14YVcc 139Q 119Q

e ) e

R1 3
R1 R1 f [ R1 R1
26 76 ls 9 10

GND

N

TYPICAL RESISTANCE
VALUES

R2 =640 Q
R3 =800 ©

SWITCHING TIMES TEST CIRCUITS AND WAVEFORMS

TPin TPout

1N3063

LoV E&z v

| 100 v
[100

" GROUND UNUSED
INPUT PINS

i \ {05V TPin ' l} tosv

_1't4+3+ tb—:— —ts+2— ~ts—24
TPout
-1

GROUND UNUSED
INPUT PINS

|
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ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one half-shift register only. @Test (Volts)
The other half-shift register is tested in the same manner. Temperature | V.| V| Vaor | Vour | Vec
—55°C [1.014 |1.014 | 1.50 |0.710 | 3.00
MC983 < +25°C|0.844 |0.815 | 1.50 |0.565 | 3.00
+125°C|0.674 |0.674 | 1.50 |0.320 | 3.00
0°C{0.909 |0.909 | 1.50 |0.574 | 3.00
MC883 { +25°C |0.844 |0.844 | 1.50 |0.554 | 3.00
+100°C [0.710 [0.710 | 1.50 |0.370 | 3.00
Pin M(C983 Test Limits M(883 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +925°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vio | Von | Voot | Vot | Vec | Grd
Input Current Lin 4 - 495 | - 435 - 470 | pAde | - 504 - 450 - 450 | pAde | 4 - 5 - 14 7
3Lin 5 - |1485 | - [1305 | - |1410 - j1s12 | - |1350 | - |1350 5 - 4,6 - l l
Lin 6 - 495 | - 435 - 470 - 504 - 450 - | 450 6 5 -
Output Current 1A4 1 1.98 - 2.19 - 1.88 - mAdc | 2.02 - 2.05 - 1.80 - mAdc - 1,5 - - 14 3%, 7
Iaq 1 1.98 | - |2.19 | - 1.88 | - 2,02 | - |2.05 | - 1.80 | - - 1,6 - - 1
1A5 2 2.47 | - |2.54 | - |2.35 | - 2.52 | - |2.38 | - |2.25| - - 2 - 5 7
1A4 3 1.98| - |2.19 | - [1.88 | - 2.02 | - [2.05| - |1.80| - - 3,5 - - 1%,7
Iaq 3 1.98| - |2.19 | - [1.88 | - 2.02 | - |2.05 | - |1.80] - - 3,4 - - 7
Output Voltage Vout 1 - o | - 300 - 320 |mvde| - 574 - 400 - 370 |mvde | - 3 5,6 - 14 L
2 - - - - - - - 5 - -
AR N R e e I I R
Saturation Voltage | V, 1 - 200 - 210 - 280 | mVde - 290 - 260 - 340 |mVdc - - 4,5,6 - 14 %7
CE( sat) 1 - B - i B B B - ° 5.6 27
, 5
2 - - - - - - - - 5 - 7
3 - - - - - - - - 14,56 - 3%, 7
3 - - - - - - - - - 5,6 1,7
Pulse | Pulse
In Out
Switching Time t 443+ - - - 40 - - ns - - - 40 - - ns 3 3 - - 14 1,17
4-3- - - - 40 - - - - - 40 - - 4 3 - - 1,7
542- - - - 28 - - i - - - 28 - - 5 2 - - 7
5-2+ - - - 24 - - - - - 24 - - 5 2 - - 7

Ground input pins of half-shift register not under test.

Other pins not listed are left open.

*Momentary ground.

(penunuod) £88OIN “€86IIN



MRTL MC900/800 series

DUAL HALF-SHIFT mamsn:ns\
| J " WITHOUT INVERTER)
MC984 - MC884

Available in TO-86 flat package, add “F” suffix.

This bistable storage element consists of two half-
shift registers in a single package. For example, informa-
tion coming in on pins 4 and 6 will be transferred to pins
3 and 1 when the gating signal, pin 5, goes low. If all
three inputs, 4, 5, and 6, are low, the outputs, 3 and 1,
will both be low.

Q Q Vee Q Q
711 139 14 T ?3 19
[ [ l
R3 b R3 R3 sk2 R2g
TRl RIS

CAAA
W

R1 L l R1§§R1 '
10 9 7 83 34 45

GND
TYPICAL RESISTANCE
VALUES
R1 =450 Q
R2 =640 Q
R3 =800 @

(1) 4 —g
QO— 3 (4)
o =
R3
o—1 @
1 6 —o j
(1) 8 —Q
\ ;L— 13-4)
@) 9-{2
do—1 @
@ 10— Y

R1 3=1(4+5)
1=36+5

tpd = 22 ns typ
Po =75 mW typ

NUMBER IN PARENTHESIS INDICATES
MRTL LOADING FACTOR.

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

1'_0 v TPout
ns
1N3063 OR
EQUIVALENT ™

TPin l \

= GROUND UNUSED
INPUT PINS

S T

—1—-t4+3+° ~t4—3—~
TPout ‘ 0.5V

t_osv

t
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G9-9

ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures shown are for one half-shift register only. @Test (Volts)
The other half-shift register is tested in the same manner. Temperature | V.. | Vo | Vaor [ Vogr | Vec
—55°C [1.014 | 1.014 | 1.50 |0.710 | 3.00
MC984 | +25°C|0.844 |0.815 | 1.50 |0.565 | 3.00
+125°C [0.674 [0.674 | 1.50 |0.320 | 3.00
0°C{0.909 [0.909 | 1.50 |0.574 | 3.00
M(C884 { +25°C|0.844 [0.844 | 1.50 |0.554 | 3.00
+100°C [0.710 |0.710 | 1.50 |0.370 | 3.00
Pin MC984 Test Limits MC884 Test Limits TEST VOLTAGE
Under —55°C +925°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Yon | Veor | Vott | Vec | Grd
Input Current 1in 4 - 495 | - 435 - 470 | pAde | - 504 - 450 - 450 | pAde | 4 - 5 - 14 7
2Lin 5 - 990 | - 870 - 940 l - |08 | - 900 - 900 5 - 4,6 - l l
Tin 6 - 495 | - 435 - 470 - 504 - 450 - 450 6 - 5
Output Current Ing 1 198 - [2.19| - |1.88 | - |mAde|2.02 | - |2.05 | - 1.80 | - |mAde | - 1,5 - - 14 3%, 7
1 - - - - - - - 1,6 - - 7
3 l i [ i l i j 1 i [ i [ i N I N 1 11
3 - - - - - - - 3,4 - - 7
Output Voltage ' Vout 1 - 710 | - 300 - 320 |mVde | - 574 - 400 - 370 |[mvde | - 3 5,6 - 14 7
u 3 - 710 | - 300 - 320 |mvde | - 574 - 400 - 370 |mVde | - 1 4,5 - 14 7
Saturation Voltage VCE 1 - 200 - 210 - 280 mVde - 290 - 260 - 340 mVdc - - 4,5,6 - 14 17
1 R - - - - . - - - 5,6 3,7
3 - l - R - - - - - - |4,5,6 34,7
3 - - - - - - - - - 4,5 1,7
Pulse | Pulse
In Out
Switching Time t 4+3+ - - - 40 - - ns - - - 40 - - ns 4 3 - - 14 1,7
4-3- - - - 40 - - ns - - - 40 - - ns 4 3 - - 14 1,17

Ground input pins of half-shift register not under test.

Other pins not listed are left open.

*Momentary ground.

(panunuod) y88JIN ‘86N



’ HALF-ADDERS 1 MRTL MC900/800 series

MC904 - MC804

Available in TO-99 metal can, add “G” suffix.
Available in TO-91 flat package, add “F” suffix.

This half-adder device can be used to supply the SUM and
CARRY operations on two input signals. If the inputs are ap-
plied to pins a and b, and their complements to pins c and e,
the SUM of the inputs appears on pin g while the CARRY
appears on pin f.

a
DD_O }—g=(a+b)(c+e)

f=c+e

PIN CONNECTIONS
SCHEMATIC a b c d
G PACKAGE (T0-99) 1 2 3 415 6 7 8
F PACKAGE (T0-91) 2 3 4 57 1]8 9 |10

@
o
-

Vce
h g of
>
S R2 |
2R3 i:R2
\( R1
TYPICAL RESISTANCE 1 A
VALUES

R1 =450Q
R2 =6409Q
R3 =800

SWITCHING TIME TEST CIRCUITS AND WAVEFORMS

TPin TPout

IL e
100 ns~ k-

1N3063 1N3063
OR EQUIVALENT OR EQUIVALENT
v

JL

100ns < 2250 3
e

B
GROUND UNUSED B GR[U&J;I(%!{,NUSED
INPUT PINS 0.5V INS

AN [
b fepe- i1 TPout
T ¥

0.5V 05V
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£9-9

ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V, | V.. | Vaor | Vorr | Vec
—55°C {1.014 | 1.014 | 1.50 |0.710 | 3.00
MC904 +25°C | 0.844 | 0.815 | 1.50 | 0.565 | 3.00
+125°C | 0.674 | 0.674 | 1.50 |0.320 | 3.00
0°C{0.909 | 0.909 | 1.50 |0.574 | 3.00
MC804 +925°C|0.844 | 0.844 | 1.50 [0.554 | 3.00
+100°C | 0.710 | 0.710 | 1.50 |[0.370 | 3.00
Pin MC904 Test Limits MC804 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vin on | Veor | Vot | Vec | Gnd
Input Current Iin a - 495 - 435 - 470 | pAde - 504 - 450 - 450 nAdce a - b - h d
b - - - - - - b - a -
. _ l " . l - l _ l ) . - . - l
e - - - - - e - c -
Output Current Ly f 1.98 - l2.19 - |1.88 - | mAdc |2.02 - |2.05 - |1.80 - mAde| - f - c,e h a
Ls g 2.47 - |2.54 - |2.35 - 1 2.52 - |2.38 - |2.25 - l - a,c,g| - - 1 l
Ips g 2.47 - |2.54 - ]2.385 - 2.52 - |2.38 - |2.25 - - b,e,g| - -
Output Voltage vout f - 710 - 300 - 320 | mVdc - 574 - 400 - 370 mVde| - c - - h d
f - - - - - - - e - -
g - - - - - - - f a,b - ‘ ‘
Saturation Voltage VCE(sat) f - 200 - 210 - 280 | mVdce - 290 - 260 - 340 mVde| - - c - h d
{ - - - - - - - - e -
g ' l - L - l - L ) i - 1 l : - aYb c,e l l
g - - - - - - - - c,e a,b
Pulse | Pulse
In Out
Switching Time t a+g+ - - - 36 - - ns - - - 36 - - ns a g - - h d
a-g- - - - 36 - - - - - 36 - - a g - -
cH- - - - 20 - - - - 20 - - c f - -
c-f+ - - 30 - - - - 30 - - c f - -

Pins not listed are left open.

(Panuiuod) 08I ‘YO6IN



' DUAL HALF-ADDERS \ MRTL MC900/800 series

MC975 - MC875

Available in TO-86 flat package, add “F” suffix.

A dual half-adder device contained in a single package.
Each can be used to supply the SUM and CARRY operations on
two input signals. For example, if the inputs are applied to pins
3 and 4, and their complements to pins 5 and 6, the SUM of
the inputs appears on pin 2 while the CARRY appears on pin 1.

1 3
@ 4 2 (8

1 @
1 6
(1) 10

12 (5)

1 8

13 (4)
@ 9
=@3+4)G+6) tpd = 20 ns typ

5786 Po = 90 mW typ
IN PARENTHESIS INDICATES MRTL LOADING FACTOR.

J

T N

NUMBE|

Vee
14T Tm 13 2T 1
o i ® ®
R3 R2 R23
R1
" TYPICAL RESISTANCE
VALUES
R1 =450Q
R2 = 640 ©
K} R3 = 800 ©
% R1 R1 % % R1 R1
4 3 57 6
GND

z@; ¢ s

1oV 13063 | 1.0V 1N3063
| 100| ' Edliy | : 100 ;_' ednv |
- GROUND UNUSED .
" = TUINPUT PINS ns 1 GROUND UNUSED
™ | \ tosv i \ tosv
—1’h+l-— tta—w’ _ﬂ’tuu- th_z_ t
¥

6-68



ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test Volts
Test procedures are shown for one half-adder only. Tem Treasi " v (V ) v v
The other half-adder is tested in the same manner. emperature | V;, on | VBoT | Voff | Ycc
—55°C {1.014 | 1.014 | 1.50 | 0.710 | 3.00
MC975{ +925°C |0.844 | 0.815| 1.50 | 0.565 | 3.00
+125°C | 0.674 | 0.674 | 1.50 | 0.320 | 3.00
0°C|0.909 | 0.909 | 1.50 | 0.574 | 3.00
MC875¢ +25°C|0.844 | 0.844 | 1.50 | 0.554 | 3.00
+100°C | 0.710 | 0.710 | 1.50 | 0.370 | 3.00
Pin MC975 Test Limits MC875 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min [ Max | Min | Max | Min | Max | Unit | Via | Von | Veor | Vot | Vec | Ord

Input Current Iin 3 - 495 - 435 - 470 MAdc - 504 - 450 - 450 rAdce 3 - 4 - 14 7
4 - - - . - - 4 - 3 -
IHNHNENNENE RN RN
6 - - - - - - 6 - 5 -

Output Current 1A4 1 1.98 - 2.19 - 1.88 - mAdc | 2.02 - 2.05 - 1.80 - mAdc - 1 - 5,6 14 7

1A5 2 2,47 - |2.54 | - 2.35 | - l 2.52 - 2.38 | - 2.25 - - 2,3,5 - - 1 l
IA5 2 2.47| - |2.54| - |2.35| - 2.52 | - 2.38 | - | 225 - 2,4,6| - -

Output Voltage out 1 - 710 - 300 - 320 mVde - 574 - 400 - 370 mVdc - 5 - 14 7
s bbb Y e D]
2 - - - - - - - 1 3,4 -

Saturation Voltage VCE( sat) 1 - 200 - 210 - 280 mVdc - 290 - 260 - 340 mVdc - - 5 - 14 T
1 - - - - - - - - 6 - :
AN RN
2 - - - - - - - - 56 | 3,4

Pulse | Pulse
In Out

Switching Time t 6+1- - - - 20 - - ns - - - 20 - - ns 6 1 - - 14 7
6-1+ - - - 30 - - - - - 30 - - 6 1 - - 7
442+ - - - 36 - - l - - - 36 - - l 4 2 - - l 1,7
4-2- - - - 36 - - - - - 36 - - 4 2 - - 1,7

Ground input pins of half-adder not under test. Other pins not listed are left open.

(penunuod) G/ 8IIN ‘SL6ON



| DUAL FuLL ADDERS \ MRTL MC900/800 series

MC996 - MC896

Available in TO-86 flat package, add “F” suffix.

Provides the SUM and CARRY functions while requiring only
AUGEND (A) and ADDEND (B) inputs with CARRY IN.

5@ 3@ 2(3)
rA » B P Ci

’_Dt COG @)
-

14

9(3) 11Q3) 12@3)
? P

hD: '-'l>- 8 (4)
__[>‘

QL_ J? [ ]

13 4)
TRUTH TABLE
INPUT LOGIC LEVEL | OUTPUT LOGIC LEVEL
A B G 5 Co
0 | 0] 0 0 0
P T 0 POSITIVELOGIC _  _  _
U S S 1 5 Co = ABCi -+ ABC: - ABC: +- ABCi toa = 60 ns typ
I S 3 T = ABCi + ABCi + ABCi + ABC: Po =70 mW typ
S I 1 0
T o0 [ 1 0 1
1 [ 1] o 0 1
1 1 1 1 1 NUMBER IN PARENTHESIS INDICATES MRTL LOADING FACTOR
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LL-9

ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for only one adder. @Test (Volts)
The other adder is tested in the same manner. Temperature Vin Vo n Vnor Votr | Vee
—55°C[1.014 | 1.014 | 1.50 | 0.710 | 3.00
MC996 | +25°C|o0.844 | 0.815 | 1.50 | 0.565 | 3.00
+125°C | 0.674 | 0.674 | 1.50 | 0.320 | 3.00
0°C|0.909 | 0.909 | 1.50 | 0.574 | 3.00
MC896 +925°C| 0.844 | 0.844 | 1.50 | 0.554 | 3.00
+100°C [ 0-710 | 0.710 | 1.50 | 0.370 | 3.00
Pin MC996 Test Limits MC896 Test Limits TEST VOLTAGE
Under —55°C +95°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vio | Von | Veor | Vorr | Vec Gnd
Input Current 3L, 2 - l1a8s5| - |1305| - | 1410 pAde| - |1512 | - | 1350 | - 1350 | pAde | 2 - - - 14 7
Sl b e e e s s
5 - - - - - 5 - - -
Output Current L, 1 1.98| - |2.19| - |1.88| - |mAde| 2.02| - [205| - |1.80| - |mAde| - 1,2 - 3,5 14 7
- - . - - - - 1,3 - 2,5
l - - - - - - - 1,5 - 2,3
- - - - - - - |1,2,3,5) - -
6 - - - - - - - 2,3,6 - 5
- - - - - - . 2,5,6 - 3
- - - - - - - 3,5,6 - 2
- - - - - - - [2356] - -
Output Voltage Vout 1 - 710 | - 300 | - 320 |mvde | - 574 - 400 | - 370 |mvde | - - - 235 14 7
- - - - - - - 2,3 - 5
1 - - - - - - - 3,5 - 2
- - - - - - - 2,5 - 3
6 - - - - - - - - - 2,3,5
- - - - - - - 2 - 3,5
- - - - - - - 3 - 2,5
- - - - - - - 5 - 2,3
Pulse Pulse )
In Qut
Switchihg Time t 5+1+ - - - 5 - - ns - - - 5 - - ns 5 2,3 1 - 14 7
5-1- - - - 75 - - - - - 75 - - 2,3 1 -
5+6+ - - - 85 - - - - - 85 - - 2 6 3
5-6- - - - 65 - - - - - 65 - - 2 6 3
3414 - - - 75 - - - - - 75 - - 3 - 1 2,5
3-1- - - - 75 - - - - - 5 - - - 1 2,5
346+ - - - 85 - - - - - 85 - - 2 6 5
3-6- - - - 65 - - - - - 65 | - - 2 6
2+41- - - - 70 - - - - - 70 | - - 2 3 1
2-1+ - - - 80 - - - - - 80 | - - 1
2+6+ - - - 70 - - - - - 70 | - - l ‘ 6
2-6- - - - 80 - - - - - 80 | - - 6

Ground input pins of adder not under test.

Other pins not listed are left open.
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MC996, MC896 (continued)

Vcc
14
R2$R1$ R1 R1 $R1 $R1 R1 R1

: P G B
FH e | R

A R KA R ]

R13 3R1  R13 3Rl Rl Rl RIS 3R1 3Rl R13 3Rl RI$ RI13 $R1 Rl R1
B
3
RN [re K
- 1
5
A
\[ R1 Ci
2
A
} 12
R1 Ci
A
9
1
u % Im lf
B8 N
R1Z $R1  R1$ 3R1 Rl Rl RI3 3Rl 3Rl R1$ 3Rl RI3 R13 $R1 Rl R1
7

ST T )

Co s
—o13

R2gR1$ R1 R1 R1 R1 R1 R1 R1 R1 R1 R1 R1 R2

TYPICAL RESISTANCE | RI=13K
VALUES

2 = 640
R3 =450

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin  Von TPout
(=]
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MRTL MC900/800 series
DUAL FULL SUBTRACTORS

MC997 - MC897

" Available in TO-86 flat package, add ““F" suffix.

Provides the DIFFERENCE and BORROW functions while re-
quiring only MINUEND (X) and SUBTRAHEND (Y) inputs with

BORROW IN.
5(@3) 3(3) 2(3)
oX Y Bi
b—Dc Bo
6(4)
] >
—\
1(4)
\ D
|
5 O
9(3) 113 12(3)
’—[>: 8 (4)
] >
J
A
13 (4)
-
J
5 >—
TRUTH TABLE
INPUT LOGIC LEVEL | OUTPUT LOGIC LEVEL
X Y Bi D Bo
0 0 0 0 0
0 0 1 1 1
g } (1’ é i POSITIVE LOGIC  _ _ __ s — 60 ns ¢
D = YXBi + YXB: + YXB: + YXBi pd = 60 ns typ
I ] 0 [0 1 0 Bo — YXBi - YXB: + YXBi + YXBi Fo =70 mW typ
1 0 1 0 0
1 1 0 0 [
1 1 1 1 1 NUMBER IN PARENTHESIS INDICATES MRTL LOADING FACTOR
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ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for only one subtractor. @Test (Volts)
The other subtractor is tested in the same manner. Temperature [ V, | V_ | Vaor | Vogr | Vec
—55°C{1.014 [1.014 [ 1.50 [0.710 | 3.00
MC997 { +25°C|0.844 |0.815 | 1.50 |0.565 | 3.00
+125°C[0.674 [0.674 | 1.50 |0.320 | 3.00
0°C[0.909 |0.909 | 1.50 [0.574 | 3.00
MC897 +925°C| 0.844 [0.844 | 1.50 |0.554 | 3.00
+100°C|0.710 [0.710 | 1.50 [0.370 | 3.00
Pin MC(997 Test Limits MC897 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Ven | Veor | Vos | Vec | Gnd
Input Current 3L, 2 - |1485 | - | 1305 | - | 1410 | pAde| - |1512| - |1350 | - | 1350 | pade| 2 - - - 14 7
3 - - - - - - 3 - - -
s | bl b e e
Output Current L, 1 .98 - |219| - |18 - |mAdcf202 | - |20 | - [1.8 | - |mad| - 1,2 - 3,5 14 7
- R - R - - - 1,3 - 2,5
- - - - - - - 1,5 - 2,3
- - - - - - - 1,238 - -
6 - - - - - - - le,3,5,6] - -
- - - - - - - 2,6 - 3,5
- - - - - - - 3,6 - 2,5
- - - ) - - - - l2,3,6] - 5
Output Voltage Vout 1 - o | - 300 - |32 |[mvde| - 574 - 400 [ - 370 |mVde| - - - |23, 7 14
- - - - - - - 2,3 - 5
- - - - - - - 3,5 N 2
- - - - - - - 2,5 - 3
6 - - - - - - - 2,5 - 3
- - - - - - - 3,5 - 2
- - - - - - - - - 2,35
- - - - - - - 5 - Z,
Switching Time Pulse Pulse
In Out
t 541+ - - - 60 - - ns - - - 60 - - ns 5 2,3 1 - 14 7
5-1- - - - 60 - - - - - 60 - - 1 -
546+ - - - 65 - - - - - 65 - - 1 6 -
5-6- - - - 60 - - - - - 60 - - 6 -
3+1+ - - - l - - - - - l - - 3 - 1 2,5
3-1- - - - - - - - - - - - 1 2,5
3+6- - - - 65 - - - - - 65 - - 2 6 5
3-6+ - - - 60 - - - - - 60 - - 2 6
2+1- - - - - - - - - - - 2 3 1
2-1+ - - - - - - - - - - 3 1
246+ | - | - - - - - - - - - 3,5 | 6 -
2-6- - - - - - - - - - - 3,5 6 -

Ground input pins of subtractor not under test.
Other pins not listed are left open.
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MC997, MC897 (continued)

R2$R1S R1 Rl 2Rl R1 R1
6
Bo

S

R1

R1

diEElele

L

L

=

__ﬁk

T

. _{}—;Z}ﬁ%}{%}
R1$ $R1 R13 SR1 Rl Rl R1$ $R1 3Rl RI3 SRl R13 R1$ $R1 Rl R1
Y
3 v
RN [ Rl
5 1
X
\{ R1 Bi
LA z
"—\/," 12
R1 Bi
X
9
1
n R1 { R1 If
Y
R13 $R1  R1% 2Rl R1 Rl R13 $R1 3Rl Rl Rl R13 R1$ $Rl Rl R1

D
—o13

Bo
&
R23R13 R1 R1 R1 R1 R1 R1 R1 3 R1 R1 Rl R1 R2
R1=15k
TYPICAL RESISTANCE ‘ p
R | BE

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

1 E R

TPin  Von
Bi
- ;
l X
f—
0.1 uF A
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MRTL MC900/800 series
COUNTER ADAPTERS

MC901 - MC801

Available in TO-99 metal can, add “G* suffix.

This device provides the true output at pin 7 and the com-
plement output at pin 5 for an input applied to pin 1. A positive
gating signal may be applied to pin 2 to inhibit both outputs.
A positive signal applied to pin 3 will hold output pin 5 at near-
ground potential. The output nodes are returned separately to
the power supply so that the outputs might be paralleled with
other circuits.

Vec
?8 o7 ?6 5

R2 R2

S R3 $rs

<
<
<

<
)—( 1
s 7 =142

2
5 =(1+23
- 3
R1S 4
R1 J R1 RLZ  RI

\4

l 1 o4 02 TYPICAL RESISTANCE 03
GND VALUES
R1 = 450 @
R2 = 640 Q
R3 = 800 ©

SWITCHING TIME TEST CIRCUITS AND WAVEFORMS

TPin TPout TPin TPout

sl : .o I ,:
100 ns+ b a0y TN : 100 s 4500 ¥

1 GROUND UNUSED
. SR EGuIVALENT INPUT PINS

5V
ﬂ tiose
05V

GROUND UNUSED
INPUT PINS

05V
t|+5—
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LL-9

ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V, | V. | Veor | Vet | Vec
—55°C [1.014 [1.014 | 1.50[0.710 | 3.00
MC901 +25°C | 0.844 |0.815 | 1.50|0.565 | 3.00
+125°C | 0.674 [0.674 | 1.50 |0.320 | 3.00
0°C | 0.909 [0.909 | 1.50|0.574 | 3.00
MC801 +25°C| 0.844 |0.844 | 1.50|0.554 | 3.00
+100°C | 0.710 [0.710 | 1.50 |0.370 | 3.00
Pin MC901 Test Limits MC801 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vi Voo | Veor | Vot | Vec | Gnd
Input Current 2L 1 - 990 | - 870 - 940 | pAde | - [1o10 | - 900 | - 900 | pAde| 1 - 2 - 6,8 | 4
21, 2 - l - l - - l - l - 2 - 1 -
n
21, 2 - - - - - R 2 R ; R
in
L, 3 - 495 | - 435 - 470 - 504 | - 450 | - 450 3 - 1 -
Output Current Is 5 .47 - |2.54 - 2.3 - | mAdc|2.52 - |2.38 - |2.25 - mAde| - 5 - 1,3 6,8 4
5 - - - R - - - 2,5 1 3
7 - - - - - - - 1,7 - -
7 - - - - - - - 2,17 - -
Output Voltage Vout 5 : 70 | - 300 - 320 | mvde| - 574 | - 400 | - 370 | mvde| - 3 2 - 6,8 4
Saturation Voltage vCE(sat) 5 - 200 - 210 - 280 | mVde - 290 - 260 - 340 | mVde| - 1 - 2 6,8 4
5 - - - - . - - - 2,3 -
A S N I I N I A e O R R R
Pulse | Pulse
In Out
Switching Time t 1+45- - - - 42 - - ns - - - 42 - - ns 1 5 - - 6,8 4
1-5+ - - - 42 - - - - - 2| - - 5 - -
1+7+ - - - 38 - - - - - 38 - - l l 7 - - l l
1-7- - - - 36 - - - - - 36 | - - 7 - -

Pins not listed are left open.

(Penuiuod) L8O ‘LO6ON



MRTL MC900/800 series
QUAD INVERTERS

MC927 - MC827

Available in TO-100 Metal Can, Add “G’* Suffix.
Available in TO-91 Flat Package, Add “‘F”’ Suffix.

Four individual circuits each perform the simple inversion
function.

(5)

1 1

P
N
—o
[7-)
-]
N
)
—o
-]
3 8
—o
~
=
N
(2]
w
Il
-

(5)
(1) 2

(%)
1 3

v

R1 $R1 $R1 3R
< < < (5)
1 02 03 04 05 a 4 6
GND
TYPICAL RESISTANCE
VALUES . - .
R1 =450Q Number in parenthesis indicates MRTL loading factor.
R2 = 6400 Ppo = 76 mW typ (Input High)

“E" PACKAGE AND “G” PACKAGE tea =12 ns typ 20 mW typ (Inputs Low)

PIN-OUTS ARE THE SAME

SWITCHING TIME TEST CIRCUIT AND WAVEFORM

TPin TPout

I L o
100ns-—| L— )

Y

GROUND UNUSED
=  INPUT PINS
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6L-9

ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one inverter only. @Test (Volts)
Other inverters are tested in the same manner. Temperature | V, | V_ | Vgor Votr | Vee
—55°C | 1.014 [1.014 | 1.50 |0.710 | 3.00 |

MC927 { +25°C|o0.844 |0.815 | 1.50 |0.565 | 3.00

+125°C | 0.674 |0.674 | 1.50 |0.320 | 3.00

0°C|0.909 [0.909 | 1.50 |0.574 | 3.00

MC827 { +25°C[0.844 |[0.844 | 1.50 |0.554 | 3.00

+100°C [ 0.710 {0.710 | 1.50 |0.370 | 3.00

Pin MC927 Test Limits MC827 Test Limits TEST VOLTAGE
Under | —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vio | Von | Veor | Vorr | Vec | 6rd
Input Current L 1* - 495 - 435 | - 470 | pAde | - 504 | - 450 | - 450 | pAde 1 - * - 10 5
Output Current L 6 2.47 | - |2.54| - |2.35| - |mAde]2.52 - 238 - |2.25 - |mAde - 6 - 4 10 5
Output Leakage ICEX 6 - 100 - 218 - 235 pAde - 100 - 225 - 225 | pAdce 6 - - 4 - 5
Current
Output Voltage Vot 6 - 710 - 300 | - 320 |mvde | - 574 | - 400 | - 370 |mVdc - 4 |1,2,3 - 10 5
Saturation Voltage VCE(sat) 6 - 200 - 210 - 280 | mVde - 290 - 260 - 340 |mVdc - - 1,2,3,4 - 10 5
Pulse | Pulse
In Out

Switching Time t 1+9- - - - 20 - - ns - - - 20 - - ns 1 9 - - 10 5
1-9+ - - - 28 - - ns - - - 28 - - ns 1 9 - - 10 5

* To simulate worse case conditions, the output of inverter under test is tied to the output of another inverter which has its input taken to VBOT'

Ground inputs of inverters not used in test.
Other pins not listed are left open.

(penunuod) £Z8IIN ‘LZ6ON



’ HEX INVERTERS \

MC989 - MC889

MRTL MC900/800 series

Available in TO-86 flat package, add “’F*’ suffix.

Six individual circuits are contained in a package. Each

provides the simple inversion function.

Vee

5 4T 14T Tlo

11 12
TYPICAL RESISTANCE
VALUES

R1 =450Q
R2 =640Q

o

13 7
GND

G _

1) 1 6 =1
®)
@ 2 5
®)
® 3 4
®)
o 1 10
)
e 12—-| >0— 9
E ®)
(1) 13 8

Number in parenthesis indicates MRTL loading factor.

Po = 76 mW typ (Input High)

tpa = 12 ns typ
20 mW typ (Inputs Low)

SWITCHING TIME TEST CIRCUIT AND WAVEFORM

JL o
100 ns—-—I l-—

TPin TPout

=D

GROUND UNUSED

L INPUT PINS
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ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

. @Test Volts
Test procedures are shown for one inverter only. 1 Test v v (V ) v v
Other inverters are tested in the same manner. emperafure |V, on | YBOT | Voff | YccC
—55°C [ 1.014 | 1,014 | 1.50 | 0.710| 3.00
MC989 +95°C | 0.844 | 0.815 | 1.50 | 0.565| 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C{ 0.909 | 0.909 | 1.50 | 0.574| 3.00
MC889 { +25°C|o0.844 | 0.844 | 1.50 | 0.554| 3.00
+100°C| 0.710 | 0,710 | 1.50 | 0.370| 3.00
Pin MC989 Test Limits MC889 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test. | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin Voo | Veor | Vot | Vec | Gnd
Input Current Iin 1* - 495 - 435 - 470 | pAdc - 504 - 450 - 450 pAde 1 - - - 14 7
Output Current Lo 6 2. 47 - [2.54 - |2.35 - | maAdc] 2.52 - |2.38 - 2,25 - mAde| - 6 - 1 14 7
Output Leakage Iopx 6 - 100 | - 218 = 235 | pAdc - 100 | - 225 - 225 | pAdc| 6 - = 1 - 7
Current
Output Voltage Vout 6 - 710 - 300 - 320 | mVde - 574 - 400 - 370 mvVdce - 1 - - 14 K
Saturation Voltage | V 6 - 200 - 210 - 280 | mVde - 290 - 260 - 340 mVdc - - 1 - 14 7
CE(sat)
Pulse | Pulse
Out
Switching Time t 1+6- - - - 20 - - ns - - - 20 - - - ns 1 6 - - 14 7
1-6+ - - - 28 - - ns - - - 28 - - ns 1 6 - - 14 7

Ground inputs of inverters not used in test.

* To simulate worse case conditions, the output of inverter under test is tied to the output of another inverter which has its input taken to VB

Other pins not listed are left open.

OT"

(ponuiuod) 688N ‘6860



[ DUAL 4NPUT Exrmnnﬂ MRTL MC900/800 series

MC986 - MC886

Available in TO-86 flat package, add “‘F** suffix.

Two 4-input gate expanders housed in a single package may
be used independently or combined. Each of these expanders
increases the input capability of a standard MRTL gate by four.

? X

3 B
s ) — A1 77355750
6

: \

9

-3
10
12

When an expander is added to a gate, subtract 0.4 load unit
from the output of the gate for each expander circuit added.

Il ]
555

1 R1 R1 R1

R1 R1 R1 R1

2 3 5 6 7 8 9 10 12

GND

V¢ connection to pin 14 not shown.

TYPICAL RESISTANCE
VALUE
R1 =450Q
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ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one expander only. @Test (Volts) (Ohms)
The other expander is tested in the same manner. Temperature | V. Voo | Veor Vo | Vee '
—55°C [1.014 | 1.014| 1.50 | 0.710] 3.00 | 680
MC986 +925°C | 0.844 | 0.815| 1.50 | 0.565| 3.00 | 680
+125°C| 0.674 | 0.674| 1.50 | 0.320| 3.00 | 680
0°C | 0.909 | 0.909 | 1.50 | 0.574| 3.00 | 680
M(886 +95°C | 0.844 | 0.844 | 1.50 | 0.554| 3.00 | 680
+100°C| 0.710 | 0.710| 1.50 | 0.370| 3.00 | 680
Pin MC986 Test Limits MC886 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW :
Characteristic Symbol Test Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vin Von | Veor Vit | Vec Vg* Gnd
Input Current in 2 - 495 - 435 - 470 | pAdc - 504 - 450 - 450 |pAde 2 - 3,5,6 - 14 1 7
3 - - - - - - 3 - 2,5,6| -
5 - - - - - - 5 - 2,3,6| -
6 - - - - - - 6 - 2,3,5| -
Output Leakage — 1 - 100 - 218 - 235 | pAde | - 100 | - 225 - 225 |pAde 1 - - |2,3,5,8] 14 - 7
Current
Output Voltage Vot 1 - 710 - 300 - 320 | mVde| - 574 - 400 - 370 |mVde - 2 - - 14 1 |3,5,6,7
- - - - - - - 3 - - 2,5,6,7
- - - - - - - 5 - - 2,3,6,7
R - - - - - - 6 - - 2,3,5,7
Saturation Voltage VCE(sat) 1 - 200 - 210 - 280 | mVdc - 290 - 260 - 340 |mVdc - - 2 - 14 1 3,5,6,7
- | - - - - - - - 3 - 2,5,6,7
B, ' R - - - - - - 5 - l 2,3,6,7
_ _ i - - - - - 6 - 2,3,5,7
Ground inputs of expander not under test. Other pins not listed are left open.
* Resistor Value to VCC'

(panuinuod) 9ggIIN ‘986JIN



' | QuaD 2-INPUT EXPANDERS X MRTL MC900/800 series

MC985 - MC885

Auvailable in TO-86 flat package, add “F*" suffix.

Four 2-input expanders housed in a single package in-
crease the input capability of MRTL gates.

\
—d3-T2

\ from the output of the gate for each expander circuit added.

5 When an expander is added to a gate, subtract 0.4 load unit

3 EG IB Ill
lRl R1 R1 R1 R1 R1 R1 R1
1 2 4 5 o7 9 10 12 13

GND

V¢ connection to pin 14 not shown.

TYPICAL RESISTANCE
VALUE
R1=450Q
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ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

(penunuod) G8IN ‘G86IN

Test procedures are shown for one expander only. @Test (Volts) (Oh":s)

Other expanders are tested in the same manner. Temperature | V. | V| Vgor | Vor | Vec | Vo

—55°C | 1.014 | 1.014| 1.50]0.710 | 3.00 | 680

MC985 +25°C | 0.844 | 0.815| 1.50|0.565 | 3.00 | 680

+125°C| 0.674 | 0.674| 1.50]0.320 | 3.00 | 680

0°C| 0.909 | 0.909 | 1.50]0.574 | 3.00 | 680

MC885 +925°C| 0.844 | 0.844| 1.50|0.554 | 3.00 | 680

+100°C| 0.710 | 0.710| 1.50|0.370 | 3.00 | 680

Pin MC985 Test Limits MC885 Test Limits TEST VOLTAGE
Under —55°C +95°C +125°C 0°C +95°C +100°C APPLIED TO PINS LISTED BELOW:
. . . . . . *
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vin | Von | Veor | Vort | Vec | Vi | Gnd
’
Input Current I 1 - 495 - 435 - 470 | pAdce - 504 - 450 - 450 |pAdce 1 - 2 - 14 3 7
m 2 - 495 | - 435 - 470 | pAde | - 504 | - 450 - 450 |pAdc 2 - 1 - 14 3 7
Output Leakage e 3 - 100 | - | 218 | - | 235 | pAde| - 100 | - | 225 | - | 225 |pAde | 3 B - 1,2 | 14 R 7
Current

Output Voltage A f 3 - 710 - 300 - 320 [ mVdc - 574 - 400 - 370 |mVdc - 1 - - 14 3 2,7
ou 3 - 70| - | 300 | - | 320 | mvde| - 574 | - | 40 | - | 370 |mvde | - 2 - - 14 3 1,7
Saturation Voltage [ Vog oo [ 3 - 200 | - | 210 | - | 280 | mvde| - 200 | - | 260 | - | 340 [mvde | - - 1 ~ 14 3 [2,7
sa 3 - 200 | - | 210 - 280 | mvde| - 290 | - | 260 - 340 |mvde | - - 2 - 14 3 |1,7

Ground inputs of expanders not under test.

* Resistor Value to V..

cc

Other pins not listed are left open.




MRTL MC900/800 series
HEX EXPANDERS

MC9919 - MC9819

Available in TO-86 flat package, add “F" suffix.

Six individual expanders are contained in a single package
providing increased input capability for MRTL gates.

M 1 ———Do— -A6-7
» thg =12 ns
) 2_D_A5 Pp =13 mW typ (Input High)
Negligible (Inputs Low)
»
\ NUMBER IN PARENTHESIS INDICATES
M 1 > >° AN 10 MRTL LOADING FACTOR.
\ When an expander is added to a gate, subtract 0.4 load
A\ from the output of the gate for each expander circuit added.
(1) 12 -=9 The input loading factor of the expandedgate is 1.3.
» Pin 14 of the expander must be connected to Vcc-
4 5 6 8 9 10
o o (o] ? o o]
R1 R1 R1 R1 R1 R1
3 2 1 13 12 11 7
GND
V cc connection to pin 14 not shown.
Typical Resistance Values
R1 =450}
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ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts) (Ohms)

Test procedures are shown for one expander only. Temperature | V. v v, v \ A

The other expanders are tested in the same manner in on | BOT| off | CC R

’ —55°C [1.014 [ 1.014 | 1.50 | 0.710 | 3.00 | 680

MC9919 ¢ +25°C|o0.844 | 0.815 | 1.50 | 0.565 | 3.00 | 680

+125°C|0.674 | 0.674 | 1.50 | 0.320 | 3.00 | 680

0°C[0.909 | 0.909 | 1.50 | 0.574 | 3.00 | 680

MC9819 { +25°C|0.844 |0.844 | 1.50 | 0.554 | 3.00 | 680

+100°C | 0.710 | 0.710 | 1.50 | 0.370 | 3.00 | 680

Pin MC9919 Test Limits MC9819 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Vot | Vec | Vo' | Ond
Input Current Iin 1 - 495 - 435 - 470 | pAde - 504 - 450 - 450 uAde 1 - - - 14 6 1
Output Leakage Iogpx 6 - 100 - | 218 - | 2385 | pAde| - | 100 - | 225 - | 225 |pAde | 6 - - 1 14 - 7
Current

Output Voltage Vout 6 - 710 - | 300 - | 320 |mvde | - 574 - | 400 - | 300 |mvde | - 1 - - 14 6 7
Saturation Voltage VCE (sat) 6 - 200 - 210 - 280 |mVdc - 290 - 260 - 340 mVdc - - 1 - 14 6 7

Ground inputs of expanders not used in test.
* Resistor value to Voc.

Other pins not listed are left open.

(Penunuod) 686N ‘6L66IN
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LOW-POWER

mW MRTL

INTEGRATED CIRCUITS
MC908/MC808 SERIES




LOW POWER

mll R

INTEGRATED CIRCUITS

Low-power mW MRTL circuits are designed for use where minimal system power con-
sumption is desired. Typical gate speed is 27 ns, with typical power dissipation of 6.5 mW
(input high), and 0.5 mW (inputs low) per logic node.

INDEX
Page No.

General Information 6-92
Summary of Devices Available in Metal Cans 6-94
Summary of Devices Available in Flat Packages 6-96
DEVICE SPECIFICATIONS
GATES

MC911, MC811 4-Input Gates 6-100

MC928, MC828 5-Input Gates 6-102

MC910, MC810 Dual 2-Input Gates 6-104

MC918, MC818 Dual 3-Input Gates 6-107

MC919, MC819 Dual 4-Input Gates 6-109

MC993, MC893 Triple 3-Input Gates 6-111

MC917, MC817 Quad 2-Input Gates 6-113
BUFFERS

MC909, MC809 Buffers 6-115

MC981, MC881 Dual Buffers 6-118

MC998, MC898 Dual Buffers 6-120
FLIP-FLOPS

MC913, MC813 Type D Flip-Flops 6-122

MC920, MC820 J-K Flip-Flops 6-126

MC922, MC822 J-K Flip-Flops 6-129

MC982, MC882 J-K Flip-Flops 6-132

MC978, MC878 Dual Type D Flip-Flops 6-135

MC976, MC876 Dual J-K Flip-Flops 6-138
ADDERS

MC908, MC808 Half Adders 6-141

MC912, MC812 Half Adders 6-143
EXPANDERS

MC921, MC821 Expanders 6-146

MC9921, MC9821 Quad 2-Input Expanders 6-148
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NUMERICAL INDEX
(Functions and Characteristics)

Vee = 3.0 V £10% for MC908 Series, 3.6 V 110% for MC808 Series; Ta = 25°C

Total
Output Propa- Power Dissipation @
Type @ Loading gation mW typ/pkg
Factor Delay

0to —55 to Each tpd MC808 MC908 Page

Function +75°C +125°C Case Output ns typ Series Series No.

Half Adder mMC808 MC908 72,96 4 60 19/12.5 14/8.5 6-141
2-Input Buffer MC809 MC909 72,96 30 57 7.0/23 5.5/16 6-115
Dual 2-Input NOR Gate mMC810 MC910 72,96 4 27 10/2.5 8.0/1.0 6-104
Dual 4-input OR/NOR Gate MC811 MC911 72,96 4 60 8.0/5.5 6.0/3.5 6-100
Half Adder mMc812 MC912 72,96 4 66 15.5/10.5 |11.5/5.5 6-143
Type D Flip-Flop Mc813 MC913 72,96 3 75 24/175®|175/13Q | 6-122
Quad 2-Input NOR Gate mMc817 MC917 83 4 27 20/5.0 16/2.5 6-113
Dual 3-Input NOR Gate Mc818 MC918 72,96A 4 27 12/25 9.5/1.0 6-107
Dual 4-Input NOR Gate mMC819 MC919 83 4 27 13/2.5 11/1.0 6-109
J-K Flip-Flop MC820 MC920 72,96 2 50 20.5/145@|155/10@ | 6-126
Dual 2-Input Gate Expander MC821 MC921 72,96 — 27 3.0/ — 3.0/ — 6-146
J-K Flip-Flop mc822 MC922 72,96A 4 70 24/20@® |17.5/13@ | 6-129
5-Input NOR Gate mc828 MC928 72,96 4 27 7.5/1.0 6.5/0.5 6-102
Dual J-K Flip-Flop MC876 MC976 83 2 50 41/29@ | 31/20@ | 6-138
Dual Type D Flip-Flop MC878 MC978 83 3 60 48/35 ® 35/26 @ 6-135
Dual Buffer mcss1 MC981 96 30 57 14/46 11/32 6-118
J-K Flip-Flop MC882 MC982 96 2 80 23/21® 15/13@ 6-132
Triple 3-lnput NOR Gate MC893 MC993 83 4 27 18/3.5 14/2.0 6-111
Dual 2-1nput Buffer MC898 MC998 83 30 57 14/46 11/32 6-120
Quad 2-Input Expander MC9821 MC9921 83 — 27 20/ — 20/ — 6-148

@ G suffix denotes Metal Can, F suffix denotes Flat Package; i.e., MC818G = Metal Can, MC818F = Flat Package.
@ Input High/Inputs Low unless otherwise noted.

® Direct Set and Direct Clear Low, All Other Inputs High/All Inputs Low

@ Only Clock Input High/All Inputs Low

6-91



GENERAL INFORMATION

mW MRTL MC908/808 series

T0-99 T0-91 TO-86
MAXIMUM Rating Symbol Value Unit
RATINGS Input Voltage - +4.0 i Vdc

Power Supply Voltage (Pulsed =1.0 s - +12 Vdc
Operating Temperature Range MC908 Series Ta —55 to +125 oc
MCB808 Series Oto+75
Storage Temperature Range Tstg —65 to +150 oc
TEST CONDITION
TOLERANCES VeoT =x10 mV Vee =10 mv Vip=32mV Von =2 mV . V=¥ mv
DEFINITIONS 1a2. A3, Minimum available output current from a device VCE(sat) Maximum saturation voltage with VgoT applied
a4 with an output loading of 2, 3, or 4. into the input.
IAB Minimum available output currgnt from a buffer. Vin Minimum high-level voltage applied to the input of
Output voltage not to fall below the value of Vg a device.
IaM Tfhe rgax'lrrGlum available current from the output Vi A supply voltage low enough to allow flow of
of a Dual Gate. leakage currents only.
ICEX Collector current of a circuit when Vi is applied i . .
to the output pin and Vo is applied to the input Voff The maximum voltage which may be applied to an
pins. input terminal without turning the transistor on.
0.81jn The current drawn from the Vjq supply by anin- Von The minimum voltage which may be applied to
verter transistor for a fan-in of 1. an input terminal that will turn the transistor on.
tin Maximum input current drawn by one input of a v The : N .
maximum output voltage with V o applied to
gate with Vi, applied. All other gate inputs are out the input P gewi on &PP
returned to VgOT- i
1.8 lj Current drawn from the V;,, supply by the Toggle VR Value of external resistor connected to Vcc for
pin of the Flip-Flop. . test purposes.
VRH = highest node resistor value
21, Maximum input current drawn by one input of a VRL = lowest node resistor value
device with 2 bases internally tied together.
Release The time that the J or K input data must be held
" Isolation leakage current. Time after the negative-going clock input transition in
order to propagate correct data.
VeoT A high-value voltage applied to an input of a de-
vice to insure saturation of the driven transistor. Set-Up The time that the J or K input data must be
Time present prior to the negative-going clock input
Vee Supply voltage. transition in order to propagate correct data.

GENERAL RULES

® The number of load circuits that may be driven from an
output is determined by the output loading factor and the
sum of all input loading factors for the circuits connected
to that output. The summation of the input loading
factors should not exceed the stated drive capability of
the output.

® A gate output connected in parallel with another output

6-92

reduces the drive capability by % load. (Paralleling gate
circuits requires a Vg connection to only one of the
gates.)

@ Any number of gates may be paralleled if the input loading
is increased by % load.

@ All unused inputs should be returned to ground.



OUTLINE DIMENSIONS

0.335
0335 0 oﬂo
0370 0305
0305 DIA DIA 0.165
0305 o5 033 0.185
- 0.040
0.040
by 1
0.040 0.040
MAX 0.500 MIN - MAX 0.500 MIN
0016 !
Hon s DA
0.200
Pin 4 connected to case. Pin 5 connected to case.
TO-99 TO-100
0.030 0.030
REF . | REF
0.003 0.030 0.003 0.030
006 0.070 006 0.070
0.045 0.045
0.010 0.055 0 0.055

0.240
0250
i
0.250
MIN
6 78910
20|
0290

Lead 1 identified by color dot or by shoulder on
lead. All leads electrically isolated from package.

TO-91

Lead 1 identified by color dot or by elbow on
lead. All leads electrically isolated from package.

TO-86




LOADING DIAGRAMS

mW MC908/808 series

mW MRTL DEVICES AVAILABLE IN METAL CANS

The logic diagrams on these two pages describe the MC908
/MC808 MRTL integrated circuits available in metal cans,
and permit quick selection of those circuits required for the
implementation of a system design. Pertinent information
such as logic equations, truth tables, typical propagation
delay time (tpd), typical package power dissipation (Pp),
pin numbers, input loading, and fan-out is shown for each
device. The package pin number is shown adjacent to the ter-
minal end. The number in parenthesis indicates the input load-
ing factor (when on the circuit input terminal) or load driving
ability — fan-out — (when on the circuit output terminal).

The number of load circuits that may be driven from an
output is determined by the output loading factor and the
sum of all input loading factors for the circuits connected
to- that output. The summation of the input loading factors
should not exceed the stated drive capability of the output.
Loading data are valid over the temperature range of —b5 to
+1259C with Vee = 3.0V £10% for the MC908 Series, and
0 to +75°C with Vo = 3.6 V £10% for the MC808 Series.
For the TO-99 metal can, Vg is applied to pin 8, with
ground connected to pin 4. For the TO-100 metal can, V¢
is applied to pin 10, with ground connected to pin 5.

—GATES

MC910G » MC810G MC911G  MC811G MC909G e MC809G
Dual 2-Input Gate 4-Input Gate Buffer
1
(1) 1 6 (3)
7(4) (11
(1) 2 (1) 2 (2) 2
(13 . (1) 3 7 (4) (2) 3 6 (30)
(s (s
6=1+2+3+5 6=2+3
7=1+2 7=1+2+3+5 tpd = 57 ns typical
tpd = 27 ns typical tod = 60 ns typical
Total Power Dissipation mW typ Total Power Dissipation mW typ Total Power Dissipation mW typ
MC910G MC810G MC911G MC811G MC909G MC809G
Input High 8.0 10 Input High 6.0 8.0 Input High 5.5 7.0
Inputs Low 1.0 25 Inputs Low 3.5 5.5 Inputs Low 16 23
MC918G » MC818G MC928G » MC828G MC981G » MC881G
Dual 3-Input Gate 5-Input Gate Dual Buffer
(2) 1 —
o (2) 2 —
101 (1)1
(1) 2
(13 7(4)
(1) 6 (1) 8
HiI= Do | 03
(2) 3
25—
4=1+2+3 7=T+2+3+5+6
tod = 27 ns typical tpd = 27 s typical 7=1T+2
tod = 57 ns typical
Total Power Dissipation mW typ Total Power Dissipation mW typ Total Power Dissipation mW typ
MC918G MC818G MC928G MC828G MC981G MC881G
Input High 9.5 12 Input High 6.5 7.5 Input High 1 14
Inputs Low 1.0 2.5 Inputs Low 0.5 1.0 Inputs Low 32 46
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mW MRTL DEVICES AVAILABLE IN METAL CANS (continued)

—FLIP-FLOPS

MC913G » MC813G MC920G » MC820G MC922G e MC822G
Type D Flip-Flop J-K Flip Flop J-K Flip-Flop
(1) 3 -—j
S|
(12 s °D Qjo—6 (3) (1)1—!
(1.8) 1—qT M1—gs Q—7(2) (1) 2—qds Sp ap—19(4)
cp Co—5(3) (2) 2—qT (2) 3—qT
7 (1 3—dc ¢y Tp—s2) (1 4 —dc cp ao— 7 (a)
tpd = 75 ns typical (1)6——] (1)8——l
tod = 50 ns typical tod = 70 ns typical
Total Power Dissipation mW typ
MC913G | MC813G I _
Direct Set and . Total Power Dissipation mW typ Total Power Dissipation mW typ
Direct Clear Inputs | 1, & 2a MIC920G | MC820G MC922G | MC822G
Low, All other - Only Clock 155 205 Only Clock 175 24
Inputs High Input High ° - Input High °
Inputs Low 13 17.5 Inputs Low 10 145 Inputs Low 13 20
MC982G  MC882G
J-K Flip-Flop
DIRECT INPUT CLOCKED INPUT
OPERATION @ OPERATION @
MC922 and all types
DIRECT INPUT CLOCKED INPUT
OPERATION @ OPERATION @ MC822 only th o1
= s ala =
so|w] oo tw | tont 1m1—ds  qlo—7(2) o o s|cla]a
o ol ® s | o] a ololeo 1 N
11010 " "
1 o 1 [ 1 1 o (1) 2—qaT 1 [ 1 o
o1 o]
0 1 0 1 0 0 1 _ 2 l1lolo 1 0 1
1 1 0 0 (1)3—gcC cp CP—5(2) 0 0 Q, | Qn

1. Clock (T'input) must be high. 1. Clock (T) to remain unchanged.

2. The output state will not change when the input 1) G_I 2. The output state will not change when the in-
state goes from Sp = Cp to Sp = Cp = 0. The put state goes from Sp = Cp to Sp = Cp = O
output state cannot be predetermined in the The autput state cannot be predetermined in
case where the input goes from Sp = Cp = 1 the case where the input goes from Sp = Cp = 1
to Sp =Cp = 0. = i toSp =Cp =0.

3. Direct inputs (Cp and Sp) must be low. tpd 80 ns typical 3. Directinputs (Cp and Sp) must be low.

0 = low state 0 = low state
1 = high state 1 - high state
tn = time period prior to negative transition of t, = time period prior to negative transition of
pulse Total Power Dissipation mW typ pulse
th+q = time period subsequent to negative transi- MC982G MC882G th4+1 = time period subsequent to negative transi-
tion of clock pulse tion of clock pulse
Q, = state of Q output in time period tp, Only Clock 15 23 Q,, = state of Q output in time period tp,
Input High
Inputs Low 13 21
MC908G ¢ MC808G MC912G » MC812G MC921G » MC821G
Half Adder Half Adder Dual 2-Input Expander
(11 6
2 7 (@11 (@ (1.3)1 %A
(1) 2 7
3 7 (1.3) 2
o8 6 (3) o @ (133 \_\
__ ms 7=(1+2)(3+5) (1.3)5 ®
5 6=(3+5) 6=1+2+3+5
7=(1+2)(3+5) . tpd = 27 ns typical
(0.8) tpd = 60 ns typical tpd = 66 ns typical
Total Power Dissipation mW typ Total Power Dissipation mW typ Total Power Dissipation mW typ
MC908G MC808G MC912G MC812G MC921G MC821G
Input High 14 19 Input High 115 15.5 Input High 3.0 3.0
Inputs Low 8.5 12.5 Inputs Low 55 10.5 InputsLow = -~
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LOADING DIAGRAMS

mW MC908/808 series

mW MRTL DEVICES AVAILABLE IN FLAT PACKAGES

The logic diagrams on these three pages describe the MC908/MC808 MRTL inte-
grated circuits available in flat packages, and permit quick selection of those circuits
required for the implementation of a system design. Pertinent information such as
logic equations, truth tables, typical propagation delay time (tde typical package
power dissipation' (Pp), pin numbers, input loading, and fan-out is shown for each
device. The package pin number is shown adjacent to the terminal end. The number
in parenthesis indicates the input loading factor (when on the circuit input terminal)
or load driving ability — fan-out — (when on the circuit output terminal).

The number of load circuits that may be driven from an output is determined by
the output loading factor and the sum of all input loading factors for the circuits
connected to that output. The summation of the input loading factors should not
exceed the stated drive capability of the output. Loading data are valid over the
temperature range of —55 to +1250C with Vgoc = 3.0 V £10% for the MC908
Series, and 0 to +75°C with Vg = 3.6 V £10% for the MC808 Series. For the TO-91
flat package, Vcc is applied to pin 10, with ground connected to pin 5. For the
TO-86 flat package, Vcc is applied to pin 14, with ground connected to pin 7.

— GATES

MC910F « MC810F
Dual 2-Input Gate

M1
(1) 2
(14
(e

9 (4)

7 (4)

i

9=1+2
Thd = 27 ns typical

MC911F e MC811F
4-Input Gate

7(3)
(1
()2
(Ma 9 (4
()6

7=1+2+4+6
9=1+2+4+6
tog =60 ns typical

MC917F » MC817F
Quad 2-Input Gate

(1) 1

1) 2 3 (4)
(1) 4

(1) 5 6 (4)
(1)

(1) 10

(1) 12
(”13:Do—11(4)

=1+2
tpd 27 ns typical

Total Power Dissipation mW typ Total Power Dissipation mW typ Total Power Dissipation mW typ
MC910F MC810F MC911F MC811F MC917F MC817F
Input High 8.0 10 Input High 6.0 8.0 Input High 16 20
Inputs Low 1.0 2.5 Inputs Low 3.5 5.5 inputs Low 2.5 5.0
MC918F « MC818F MC919F « MC819F MC928F  MC828F
Dual 3-Input Gate Dual 4-input Gate 5-Input Gate

9 (4)

8 (4)

9=1+2+3
tpd = 27 ns typical

M 2
(1) 3
M 5 1@
M e
(1 8
(9
(1) 10 13 (4)
(1) 12

1=2+3+5+6
tpd=27 ns typical

(1)1
(1) 2
(14
(1) 6
(1) 7

9 (4)

9=1+2+4+6+7
tpd=27 ns typical

Total Power Dissipation mW typ Total Power Dissipation mW typ Total Power Dissipation mW typ
MC918F MC818F MC919F MC819F MC928F MC828F

Input High 9.5 12 Input High 1 1.3 input High 6.5 7.5

Inputs Low 1.0 2.5 Inputs Low 1.0 2.5 Inputs Low 0.5 1.0

MC993F e MC893F
Triple 3-Input Gate

12(4)

1

2

3
(1) 3
(1N 4 6 (4)
(1) 5

8 (4)

12=1+2+13
tod = 27 ns typical

Total Power Dissipation mW typ
MC993F MC893F

Input High 14 18

Inputs Low 2.0 35

— BUFFERS

MC909F e MC809F

tpd = 57 ns typical

Buffer
1
(2) 2
7 (30)
(2) 4
7=2+4

MC998F « MC898F
Dual 2-Input Buffer
(2) 13—

(2) 9

8 (30)
12\

1JW\1
(2) 54
(2) 24

6 (30)

8=9+13
thd = 57 ns typical

Total Power Dissipation mW typ Total Power Dissipation mW typ
MC9O09F MC809F MC998F MC898F

Input High 5.5 7.0 Input High 11 14

Inputs Low 16 23 inputs Low 32 46
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mW MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued)

— FLIP-FLOPS

MC913F  MC813F

CLOCKED INPUT

DIRECT INPUT
OPERATION @

OPERATION @

MC978F e MC878F

Type D Flip-Flop So | Q| Q@ tn et Dual Type D Flip-Flop
0 o || @ s o a “
1 5
(1) 4 ———I 1 o 1 o 1 1 0 l
0 1 o 1
S °elel’ (1) 6 —ds Sbajp— 3 (3)
(1) 2 —0s °Dajo— 7(3) 1 1 o o
1. Clock (T input) must be high.
(1.8) 1 —7 2. The output state will not change when the input (1.8) 1 —T
state goes from Sp = Cp to Sp = Cp = 0. The
_ output state cannot be predetermined in the =
cpap— 6(a case where the input goes from Sp = Cp = 1 CpQP—4 (3
to Sp = Cp = 0.
(1) 9 —] 3. Direct inputs (Cp and Sp) must be low. (1) 2 __I
0 = low state
1 = high state 1 9
tpd = 75 ns typical t, = time period prior to negative transition of ¢ )
puise -
theq = time period subsequent to negative transi- (1) 8 S Sp Qo— 11 (3)
Total Power Dissipation mW typ tion of clock pulse
MC9T3F| MCB13F Total Power Dissipation W typ | (1-8) 13 —qI T
Direct Set and MCQ78F | MC878F
Direct Clear Inputs Direct Set and cpQ 10 (3)
175 24 .
Low, All other Direct Clear Inputs 35 48 I
Inputs High Low, All other (1) 12
Inputs Low 13 17.5 Inputs High
Inputs Low 26 35 tpd = 60 ns typical

MC920F e MC820F J-K FLIP-FLOP TRUTH TABLES MCO22F « MC822F

J-K Flip-Flop

DIRECT INPUT
OPERATION @

CLOCKED INPUT
OPERATION (®

J-K Flip-Flop

MC920 and all types 11
MC820 only
t 1, ]
M1 s Ql—g(2) splcp|a] a T Q“*‘a
BERERE = (112 —ds Spap—9(a)
(2) 2 T 1loli1lo 1 1 | @ | Gn
_ o100 O L B (2)3 —T
(4 —dccpB—6(2) 1]1o]lo olalala
n ul (114 —c ap—7(a)
17 7T 1. Clock (T) to remain unchanged. Co
2. The output state will not change when the in- (1) 8 I
put state goes from Sp = Cp to Sp = Cp = 0
_ . The output state cannot be predetermined in
tpg = 50 ns typical the case where the input goes from Sp = Cp = 1 tpd = 70 ns typical
toSp=Cp=0
3. Direct inputs (Cp and Sp) must be low.
Total Power Dissipation mW typ i L‘?;?:f:; Total Power Dissipation mW typ
MC920F MC820F t, = time period prior to negative ition of MC922F MC822F
Only Clock pulse Only Clock
Input High 15.5 205 1,41 = time period subsequent to negative transi- Input High 175, 24
tion of clock pulse
Inputs Low 10 145 Qp, = state of Q output in time period t, Inputs Low 13 20

MC976F e MC876F
Dual J-K Flip-Flop

— EXPANDERS

MC921F » MC821F
Dual 2-Input Expander

(1) 6 —ds Qp—2 (2) MC9921F « MC9821F

Quad 2-Input Expander

(2) 9—AT

(2) 5 —T
(1) 4 —dccpll—3 (2 (1.3) 1 \A
3
() 14— (1.3) z:Do_
(1.3)1 \ (1.3) & %
(1) 8—ds ap—12(2) Ag s
(1.3) 2 (1.3) 5
(1.3) 4 % (13) 9 %
g g
(1.3) 6 (1.3) 10

(1) 10 —qc cp Co— 11 (2
w1z —1

tod = 50 ns typical

1.3) 12 %
(1.3) Al
(1.3)13

3=1+2

tpd = 27 ns typical

tpd = 27 ns typical

Total Power Dissipation mW typ
MC976F MC876F Total Power Dissipation mW typ Total Power Dissipation mW typ
'C:'r;’lxtc'i?c: 31 a1 MC921F MC821F MC9921F | MC9821F
Tnots L<g)w T > Input High 3.0 - 3.0 Input High 20 20
Inputs Low - - Inputs Low — —
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— HALF ADDERS

mW MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued)

MC908F « MC808F

Half Adder
(M
(mza 9 (4)
(0.8) 4
7 (3)
(0.8) 6
9=(1+2)(3+86)
7=(3+86)
tpd = 60 ns typical
Total Power Dissipation mW typ
MC908F MC808F
input High 14 19
Inputs Low 8.5 125

MC912F « MC812F

Half Adder
7
(101 4
(1) 2
(1) 4 8@
(e
7=1.2+2-8
9=(1+2)(4+6)
tpd = 66 ns typical
Total Power Dissipation mW typ
MC912F MC812F
Input High 1.5 15.5
Inputs Low 5.5 10.5
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’ 4-INPUT GATES \

MC9o11 - MC811

mW MRTL MC908/808 series

Available in TO-99 Metal Can, Add G Suffix.

Available in TO-91 Flat Package, Add F Suffix.

Provides the positive logic NOR function and
its complement through an inverter. Individual
gate elements may be paralleled or used with other

\") N . . .
¢ h cC logic elements for increasing the number of inputs
T (subject to loading rules).
. R2 2
< R2
R1
f =a+b+c+te
a
b
c g =at+b+c+te
e
R1 R1 R1 R1
a b c e gd
GND
Typical Resistance Values
=15
R2=36k PIN CONNECTIONS
Schematic a b c d e f ] h
G Package (TO-99) 1 2 3 4 5 6 7 8
F Package (TO-91) 1 2 4 5 6 7 9 10

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPout

"
Q
°4

= Ground unused input pins.




loL-9

TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V, | V| Veor | Ve | Vo | Vuu
—55°C{ 0.970 [ 0.935 | 1.80 | 0.650 | 3.00 |0.500
MC911 { +25°C | 0.805 | 0.750 | 1.80 | 0.450 | 3.00 | 0.400
+125°C| 0.590 | 0.555 | 1.80 | 0.260 | 3.00 | 0.300
0°C| 0.880 | 0.850 | 1.80 [ 0.500 [ 3.60 | 0.450
MC811 ¢ +25°C| 0.830 | 0.800 | 1.80 | 0.460 | 3.60 | 0.400
ELECTRICAL CHARACTERISTICS +75°C | 0.740 | 0.710 | 1.80 | 0.400 | 3.60 | 0.350
Pin MCo11 Test Limits MC811 Test Limits TEST VOLTAGE
Under | —55°C +25°C +125°C 0°C +25°C | +75°C APPLIED TO PINS LISTED BELOW :
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Via | Von | Veor | Vot | Vec | Vu | Gnd
Input Current Iin a - |- 125 - 130 - 110 | pAde - 150 - 140 - 140 pAde a - b,c,e - h - d
b - - - - - - b - a,c,e - -
c - - - - - - c - a,b,e - -
e - - - - - - e - a,b,c - -
Output Current IA3 b3 350 - 364 - 308 - pAde 420 - 430 - 395 - uAde f - a,b, c, e h - d
Loy g 475 - 494 | - 418 - 570 | - 570 | - 535 - wAde g - f 1 - |be,d,e
Iin g - 730 |° - 815 - 830 - - - - - - - g - - f - la,be,d,e
Output Voltage Vout f - 620 - | 300 - 230 | mvde| - | 400 - | 350 - 300 | mVdc - a - - h - |b,c,d,e
f - - - - - - - b - - - a,c,d, e
£ - - - - - - - c - - - a,b,d, e
f - - - - - - - e - - - a,b, c,d|
g - - - - - - - f - - - pbede
Saturation Voltage | V i - 220 - | 220 - 220 | mvde | - | 250 - | 250 - 250 |[mvde| a - - - h - Ib,c,d, e
CE(sat)
f - - - - - - b - - - - a,c,d, e
f - - - - - - c - - - - a,b,d, e
f - - - - - - e - - - - a,b,c,d
g - - - - - - 1 - - - - pbede
Isolation Leakage IL h - 100 - 100 100 | pAde - 100 - 100 - 100 uAde - - h be,d,el
Current
Pulse | Pulse
In Out
Switching Time t a+g+ - - - 90 - - ns - - - 90 - - ns a g - - h - b, c,d,e|
a-g- - - - 70 - - ns - - - 70 - - ns a g - - h - b,c,d, e

Pins not listed are left open.

(panunuod) LL 8D ‘LL6ON



[ SINPUT GATES \ mW MRTL MC908/808 series

MC928 - MC828

Available in TO-99 Metal Can, Add G Suffix.
Auvailable in TO-91 Flat Package, Add F Suffix.

Provides the positive logic NOR function. Indi-
vidual gate elements may be paralleled or used with
other logic elements for increasing the number of
inputs (subject to loading rules).

9

] h%az
PEPF

g =a+b+cte+f

-+
O— " \\—
o]
sy
=N
o—
- ® 00T o

GND
Typical Resistance Values
R1=15k
R2=3.6k
PIN CONNECTIONS

Schematic a b c d e f ] h
G Package (TO-99) 1 2 3 4 5 6 7 8
F Package (TO-91) 1 2 4 5 6 7 9 10

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPout

>
750 3

~ 1N3063
or
EQUIV

= Ground unused input pins.

TPin
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€oL-9

TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V. Vor | Veor | Vo | Vec
—55°C | 0.970 [ 0.935 | 1.80 | 0.650 | 3.00
MC928 { +25°C| 0.805 | 0.750 | 1.80 | 0.450 | 3.00
+125°C| 0.590 | 0.555 | 1.80 | 0.260 [ 3.00
0°C| 0.880 | 0.850 | 1.80 | 0.500 | 3.60
MC828 { +25°C| 0.830 | 0.800 | 1,80 | 0.460 | 3.60
ELECTRICAL CHARACTERISTICS +75°C| 0.740 |.0.710 | 1.80 | 0.400 | 3.60
Pin MC928 Test Limits MC828 Test Limits TEST VOLTAGE
Under | —55°C +25°C +125°C 0°C +25°C +75°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin on | Veor | Vot | Vec | Gnd
Input Current I a - 125 - 130 - 110 | pAde - 150 - 140 - 140 | pAde | a - |oeed - h d
n b - - - - - - b - la,coed -
c - - - - - - c - a,b,e,f| -
e - - - - - - e - a,b,c,f| -
£ - - - - - - f - a,b,c,e -
Output Current IA4 g 475 - 494 - 418 - pAde “570 - 570 - 535 - nAde g - - @,beedfl h d
Output Voltage \' ut g - 620 - 300 - 230 | mvde - 400 - 350 - 300 mVdc - a - - h b,c,d,e,f]
° g - - - - - - - b - - a.c,d,e.f
g - - - - - - - c - - a,bd,e,f
¢ - ‘ l - - l i ‘ - 1 l - ; - - B hae
g - - - - - - - f - - a,be,d,e
Saturation Voltage | V, g - 220 - 220 - 220 | mvde - 250 - 250 - 250 | mVdc a - - - h  |be,d,e,f]
CE(sat)
g - - - - - - b - - - ac,d,e,f
g - - - - - - c - - - a,bd,e,f
g - - - - - - e - - - a,be,d;f]
g - - - - - - f - - - a,bged, e
Isolation Leakage IL h - 100 100 - 100 | pAde 100 - 100 - 100 pAde - - - - h ,be,def]
Current
Pulse | Pulse
In Out
Switching time t a+g- - - - 50 - - ns - | - - 50 - - ns a g - - h bc,d,e,f]
a-g+ - - - 60 - - ns - - - 60 - - ns a g - - h be,d,e,f

Pins not listed are left open.

(panunuod) gzgoN ‘826N



mW MRTL MC908/808 series

’ DUAL 2-INPUT GATES \

MC910 - MC810

Available in TO-99 Metal Can, Add G Suffix.

Available in TO-91 Flat Package, Add F Suffix.

cc
g h T f
o
2R2 R2¢
R1 R1 R1 R1
a b c e d
Typical Resistance Values GND
R1=15k
R2=3.6k

Two 2-input positive logic NOR gates in a single
package may be used independently, paralleled for
increasing the number of inputs (subject to loading
rules),.or cross-connected to form bistable elements.

PIN CONNECTIONS

Schematic a b c d e f g h
G Package (TO-99) 1 2 3 4 5 6 7 8
F Package (TO-91) 1 2 4 5 6 7 9 10

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPout

TPin

= Ground unused input pins.
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TEST VOLTAGE VALUES
@Test (Volts)
Temperature | V, | V. | Vaor | Vs | Vee
—55°C [ 0.970 [ 0.935 | 1.80 [ 0.650 | 3.00
MC910 | +25°C| 0.805 | 0.750 | 1.80 | 0.450 | 3.00
TERISTICS +125°C| 0.590 | 0.555 | 1.80 | 0.260 | 3.00
ELECTRICAL CHARAC 0°C| 0.880 [ 0.850 | 1.80 | 0.500 | 3.60
Test procedures are shown for one gate only. MC810 +25°C| 0.830 | 0.800 | 1.80 | 0.460 | 3.60
The other gates are tested in the same manner. +75°C| 0.740 | 0.710 | 1.80 | 0.400 | 3.60
Pin MC910 Test Limits MC810 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +75°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Voot | Ve Vee | 6nd
Input Current La a - 125 - 130 - 110 | pAde - 150 - 140 - 140 | pAde a - b - h d
1 b - 125 - 130 - 110 |pAde | - 150 - 140 - 140 | pAde b - a - h d
Output Current IA4 g 475 - 494 - 418 - rAde 570 - 570 - 535 - uAde g - c a,b h d
IAM g - 730 - 815 - 830 | pAdc - - - - - - - g - c a,b h d
Output Voltage Vot g - 620 - 300 - 230 [mvde | - 400 - 350 - 300 | mvde - a - - h b,d
o g - 620 - 300 - 230 [mvde | - 400 - 350 - 300 | mvdec - b - - h a,d
Saturation Voltage VCE(sa.t) g - 220 - 220 - 220 | mvde - 250 - 250 - 250 mVdc a - - - h b,d
g - 220 - 220 - 220 | mVde - 250 - 250 - 250 mVdc b - - - h a,d
Isolation Leakage IL h - 100 - 100 - 100 | pAdc - 100 - 100 - 100 uAde - - - - h a,b,d
Current
Pulse | Pulse
In Out
Switching Time t a+g- - - - 50 - - ng - - - 50 - - ns a g - - h d
a-g+ - - - 40 - - ns - = - 40 - - ns a g - - h d

Ground input pins of gate not under test. Other pins not listed are left open.

(panunuod) 0L gIIN ‘0L6DIN



MC910, MC810 (continued)

SWITCHING CHARACTERISTICS

100,
tatg.
FAN-IN =1
80
60
z
40 \\\
\\W
T FO=2
\
2 T~ _F0-3
FO=4
ol -
55 +25 +125
Tp, AMBIENT TEMPERATURE (°C)
100
‘a~g+
FAN-IN =1
80
FO=4
60
z / FO=3
t
- L FO=2
a0 ] "]
FO=1
//
é/
2
0
-65 0 +25 +125

Tp, AMBIENT TEMPERATURE (°c)

taeg. (8)

tagt {ns)

6-106

100

L

FAN-IN =

4

\
N

N

20
0
-85 0 +25 +125
Ta. AMBIENT TEMPERATURE (°C)
100
tag
FAN-IN =4
80
FO=4
60
40 _//
_//
é/
20
0
55 0 +25

Tp. AMBIENT TEMPERATURE (°C)

+128



(" DunL3PUT GATES \ mW MRTL MC908/808 series

MC918 - MC818

Available in TO-100 Metal Can, Add G Suffix.
Available in TO-91 Flat Package, Add F Suffix.

Two 3-input positive logic NOR gatesin asingle
package may be used independently, paralleled

\ . . . R

“cc . for increasing the number of inputs (subject to

) loading rules), or cross-connected to form bistable
elements.

o

a ———
b d =at+b+c

TQ -

e

GND
Typical Resistance Values PIN CONNECTIONS
R2 f 5 ‘Schematic a|bfclale|t|a|n]i i
R2=3.6k GPackage (T0-100) | 1 | 2 [3 | a5 [6 7|89 10
FPackage(TO91) | 1| 2 | 3|9| 5|4 |6 |78 10

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPout

)

I
-
[
o
m

L

Ground unused input pins.

TPin

TPout
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TEST VOLTAGE VALUES
@Test (Volts)
Temperature | V, | V| Vaor | Vo | Vee
—55°C [ 0.970 | 0.935 | 1.80 | 0.650 | 3.00
MC918 § +25°C | 0.805 | 0.750 | 1.80 | 0.450 | 3.00
+125° X . . .
ELECTRICAL CHARACTERISTICS 125°C1 0.590 | 0.555 | 1.80 | 0.260 | 3.00
0°C | 0.880 | 0.850 | 1.80 | 0.500 | 3.60
Test procedures shown are for one gate only. MC818 | +25°C | 0.830 | 0.800 | 1.80 | 0.460 | 3.60
Other gates are tested in the same manner. +75°C | 0.720 | 0.710] 1.80 | 0.400 | 3.60
Pin MC918 Test Limits MC818 Test Limits TEST VOLTAGE
Under —55°C +925°C +195°C 0°C +95°C +75°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Ven | Veor | Vot | Ve | Gnd
Input Current Iin a - 125 - 130 - 110 | pAde - 150 - 140 - 140 | pAdc a - b,c - i e
b - - - - - - b - a, -
e | SO I I O 1 70 T T T (AR N (o RN I I
Output Current g d 415 | - | 404 | - | @18| - |pAde | 570 | - 570 | - 535. | - | pAde| d - g |abec| j e
Lim d - | 730 | - | 815 | - | 830 |pAde | - - - - - - - d - g |abec| j
Output Voltage Vout d - |60 | - | 30| - |23 |mvde] - | 400 - | 350 - | 300 [mvde| - a - - j b,c,e
d - - - - - - - b - - a,c,e
d - l - J - l ‘ - - - l - c - - ‘ a,b,e
Saturation Voltage VCE (sat) d - 220 - 220 - 220 | mvde - 250 - 250 - 250 mVdce a - - - j b,c,e
d - - - - - - b - - - a,c,e
d - i - ‘ - l ‘ - ‘ - ‘ - l l c - - - l a,b,e
Isolation Leakage I i - |10 | - | 100 | - | 100 |pAde | - | 100 - | 100 - | 100 | pAde | - - - - i labce
Current
L)
Pulse | Pulse
In | Out
Switching Time t b+d- - - - 50 - - ns - - - 50 - - ns b d - - j a,c,e
b-d+ - - - 40 - - ns - - - 40 - - ns b d - - j a,c,e

Ground input pins of gates not under test.

Other pins not listed are left open.

(penuiiuod) gL 8OIN ‘8L 6IN



(" DuAL eweuT eATES 1 mW MRTL MC908/808 series

MC919 - MC819

Available in TO-86 Flat Package, Add F Suffix.

Two 4-input positive logic NOR gates in asingle
package may be used independently, paralleled
for increasing the number of inputs (subject to

Vee loading rules), or cross-connected to form bistable
1 14 n[ 13 elements.
3R2 R22
2
3 1 =2+3+5+6
5
_ 6
8
R1 R1 R1 R1 R1 R1 R1 R1 9 13
2 3 5 6 7 8 9 10 12 :g
GND
Typical Resistance Values
R1=15k
R2=36k

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPout

16 pF 3= 1N3063

= Ground unused input pins.

TPin
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TEST VOLTAGE VALUES
@Test (Volts)
Temperatore | V, | V. | Vaor | Vost | Vec
—55°C | 0.970 | 0.935 | 1.80 | 0.650 | 3.00
MC919 { +25°C| 0.805 | 0.750.| 1.80 | 0.450 | 3.00
+125°C| 0.590 | 0.555 | 1.80 | 0.260 | 3.00
ELECTRICAL CHARACTERISTICS A
0°C| 0.880 | 0.850 | 1.80 | 0.500 | 3.60
Test procedures shown are for one gate only. MC819 & +25°C| 0.830 | 0.880 | 1.80 | 0.460 | 3.60
Other gates are tested in the same manner. +75°C| 0.740 | 0.710 | 1.80 | 0.400 | 3.60
Pin MC919 Test Limits Mc819 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +75°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit in | Von | Veor | Vot | Vec | Gnd
Input Current I 2 - 125 - 130 - 110 | pAde | - 150 - 140 - 140 | pAdc 2 - 3,56 - 14 7
mn 3 - - - - - - 3 -
AENEENNE R
6 - - - - - - 6 - 2,3,6| -
Output Current Lig 1 475 - 494 - 418 - | pAde| 570 - 570 - 535 - | pAde 1 - 8 [2,3,5,6 14 7
Lim 1 - 730 - | 815 830 | pAde| - - - - - - - 1 - 8 [2,3,56 14 7
Output Voltage Vout 1 - 620 - | 300 - 230 | mvde | - 400 - 350 - 300 | mvde | - 2 - - 14 |[3,5,6,1
1 _ - - - - - - 3 - - 2,5,6,7
1 - - l - l - L - 1 5 l l - 5 - - l 2,3,6,7
1 - - - - - - - 6 - - 2,3,5,17
Saturation Voltage| Vg 1 - 220 - | 220 - 220 [ mVde | - 250 - 250 - 250 | mVde | 2 - - - 14 (3,5,6,7
sa 1 - - - - - - 3 - - - 2,5,6,17
IHNENENENENE N
1 - - - - - - 6 - - - 2,3,5,7
Isolation Leakage IL 14 - 100 - 100 - 100 | pAde - 100 - 100 - 100 pAde - - - - 14 23,58,
Current
Pulse | Pulse
N In Out
Switching Time t 2+1- - - - 50 - - ns - - - 50 - - ns 2 1 - - 14 5,6,7
2-1+ - - - 40 - - ns - - - 40 - - ns 2 1 - - 14 5,6,7

Ground input pins of gates not under test.

Other pins not listed are left open.

(penunuoo) gL 8OIN ‘6L6IN



T \ mW MRTL MC908/808 series

MC993 - MC893

Available in TO-86 Flat Package, Add F Suffix.

Three 3-input positive logic NOR gates

v in a single package may be used independ-

cc -
8 140 012 ently, paralleled for increased number of
? inputs (subject to loading rules), or cross-

coupled to form bistable elements.

> >
R2S R23

1
2 12 =1+2+13
13
3
4 6
R1 $SR1 $R1 $R1 $R1 3R1 5
9
10 8
9 10 11 13 1 2 7 11
GND
Typical Resistance Values
R1=15k
R2=36k

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPout

Js00”

or 16 pF 3= 1N3063
EQUIV or

L

= Ground unused input pins.
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(Penunuod) ¢68IN ‘€660

TEST VOLTAGE VALUES
@Test (Volts)
Temperature | V. Von | Veor | Vot | Vec
—55°C[0.970 [ 0.935| 1.80 | 0.650 | 3.00
MC993 ¢ +25°C|0.805 | 0.750 | 1.80 |o0.450 | 3.00
0,
ELECTRICAL CHARACTERISTICS +]25uc 0.590 | 0.555| 1.80 [ 0.260 | 3.00
0°CJo.880 | 0.850 | 1.80 | 0.500 | 3.60
Test procedures shown are for one gate only. MC893 { +25°C[o0.830 | 0.800| 1.80 | 0.460 | 3.60
Other gates are tested in the same manner. +75°C0.740 | 0.710| 1.80 | 0.400 | 3.60
Pin MC993 Test Limits Mc893 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +75°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit [ Min | Max | Min | Max | Min | Max | Unit | Vin | Yen | Veor | Vot | Vec | Gnd
Input Current L, 1 - | 125 - 130 - 110 [pAde | - 150 | - 140 | - 140 | pAdc 1 - 2,13 - 14 7
2 - - - - - - 2 - 1,13 -
13 - l - ‘ - ¢ & - l - ‘ - l l 13 - 1,2 - ‘ ‘
Output Current Ly 12 475 | - | 494 - 418 - | pAde | 570 - | 570 - 535 - | pAde | 12 - 3,9 [1,2,13| 14
Iam 12 - | 130 - | 815 - | 830 |[pAde | - - - - - - - 12 - 3,9 [1,2,13| 14 7
Output Voltage v 12 - | e20 - | 300 - | 230 | mvde| - 400 - | 350 - 300 |mvde | - 13 - - 14 [1,2,7
B T T O O O A 3
12 - - - - - - - 2 - - 1,7,13
Saturation Voltage | V. 12 - | 220 - | 220 - | 220 | mvde| - 250 - | 250 - 250 |mvde | 13 - - - 14 |1,2,7
CE(sat) 12 - - - - - - 1 - - - 2,7,13
12 - l - l - l ; - l - ‘ - l l 2 - - - ‘ 1,7,13
Isolation Leakage I 14 - | 100 - | 100 - | 100 |pAde - 100 - 100 - 100 | pAdc - - - - 14 {1,2,7,13
Current
Pulse | Pulse
In Out
Switching Time t 1+12- - - - 50 - - ns - - - 50 - - ns 1 12 - - 14 2,7,13
1-12+ - - - 40 - - ns - - - 40 - - ns 1 12 - - 14 |2,7,13

Ground input pins of gates not under test. Other pins not listed are left open,




(" auap 2:NpuT eaTEs \ mW MRTL MC908/808 series

MC917 - MC817

Available in TO-86 Flat Package, Add F Suffix.

This gate element consists of four 2-input
positive logic NOR gate circuits in a single
Vcc package. Each may be used independently or
3 60 14 8o 110 | connected together to form non-inverting
T gates or flip-flops.
L L
R13 R13 R13 R13
] 9 9 1
3 =1+2
2
4
. 6
5
R2 $R2 R2 3$R2 R2 3$R2 R2 3R2 ® D 8
1 2 4 56 76 69 10 126 13 10
GND 12
Typical Resistance Values 1
R1=36k 13
R2=15k
SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS
TPout
750
< 1N3063
or
EQUIV

1

= Ground unused input pins.

TPin
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TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V. Von | Veor | Votr | Vec
—55°C| 0,970 | 0.935 | 1.80 | 0.650 | 3.00
MC917 ¢ +25°C| 0.805 | 0.750 | 1.80 | 0.450 | 3.00
+125°C| 0.590 | 0.555 | 1.80 | 0.260 | 3.00
ELECTRICAL CHARACTERISTICS l25°c
0°C| 0.880 | 0.850 | 1.80 | 0.500 | 3.60
Test procedures showr; are fﬁr one gate only. mc817 ! +925°c [0.830 | 0.800 | 1.80 | 0.460 | 3.60
Other gates are tested in the same manner. +75°C | 0.740 | 0.710 | L.80 | 0.400| 3.60
Pin MC917 Test Limits Mmce17 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +75°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit [ Min | Max | Min [ Max | Min | Max | Unit | Vin | Yon | Veor | Vot | Vec | Gnd
Input Current 1. 1 - 125 - 130 - 110 | pAdc - 150 - 140 - 140 pAde 1 - 2 - 14 T
n 2 - 125 - 130 | - | 110 | pAde - | 150 - | 140 - | 140 | pAde 2 - 1 - 14 7
Output Current Ly 3 475 - 494 - 418 | - |pAdc | 570 | - 570 | .- 535 | - uAde 3 - |4,9,12] 1,2 14 7
Lim 3 - 730 - 815 - | 830 [pAde - - - - - - - 3 - |4,9,12| 1,2 14 7
Output Voltage Vout 3 - 620 - 300 - | 230 [mvde |- - | 400 - | 350 - | 300 | mvde| - 1 - - 14 2,7
o 3 - 620 - 300 - | 230 [mvde| - | 400 - | 350 - | 300 | mvde 2 - - 14 1,7
Saturation Voltage Veg (sat) 3 - 220 - 220 - 220 | mVdce - 250 - 250 - 250 | mVdc 1 - - - 14 2,7
3 - 220 - 220 - | 220 |mvde| - | 250 - | 250 - | 250 | mvde| 2 - - - 14 1,7
Isolation Leakage I, 14 - 100 - 100 - 100 | pAde - 100 - 100 - 100 | pAde - - - - 14 1,2,7
Current
Pulse | Pulse
In Out
Switching Time t 143- - - - 50 - - ns - - - | 50 - - ns 1 3 - - 14 2,7
1-3+ - - - 40 - - ns - - - 10 - - ns 1 3 - - 14 2,7

Ground input pins of gates not under test. Other pins not listed are left open,

(panunuod) /L8O “LL6IN



S

BUFFERS \ mW MRTL MC908/808 series

MC909 - MC809

Available in TO-99 Metal Can, Add G Suffix.
Auvailable in TO-91 Flat Package, Add F Suffix.

]

This buffer is designed to drive a greater
number of loads than the basic Resistor Tran-
Y. sistor Logic circuit. Returning an input resistor
to Ve allows for capacitive coupling in mul-

tivibrator and differentiator applications.

R
a
—Q b
f =b+c
c
S b3 b3 S
< R1 2R1 < R1 SR1
R2
bc do bd a
GND
Typical Resistance Values PIN CONNECTIONS
R1=15
R2=36k Schematic a b c d e f ] h
R3 =100 G Package (TO-99) 1 2 | 3| 4| =]58] - 8
F Package (T0-91) 1 2| a|5s5| 6| 7] 9 10

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPout

750

1N3063

il

or
EQUIV

= Ground unused input pins.

TPin
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TEST VOLTAGE VALUES

@Test (Volts) ke)
Temperature Vin Von | Veor | Vot Vee
—55°C | 0.970 [ 0.935 | 1.80 [0.650 | 3.00 | 4.27
MC909 { +25°C | 0.805 | 0.750 | 1.80 [0.450 | 3.00 | 4.3
+125°C| 0.590 [ 0.555 | 1.80 [0.260 | 3.00 | 5.0
0°C| 0.880 | 0.850 | 1.80 {0.500 | 3.60 | 4.3
ELECTRICAL CHARACTERISTICS MC809 ) +25°C [ 0.830 [ 0.800 | 1.80 [0.460 | 3.60 | 4.3
+75°C| 0.740 | 0.710 | 1.80 |0.400 | 3.60 | 4.7
Pin MC909 Test Limits MC809 Test Limits TEST VOLTAGE
Under —55°C +95°C +125°C 0°C +25°C +75°C APPLIED TO PINS LISTED BELOW:
» . . . . *
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Yon | Veor | Vort | Vec | Vew' | 6nd
Input Current 21, b - 250 - 260 | - | 220 |pAde | - 300 | - 280 - 280 | pAde b - c - h - d
c - 250 - 260 | - | 220 |pAde | - 300 - 280 - 280 | pAdc c - b - h - d
Output Current IAB f 3.75 - 4.0 - 3.3 - mAdc | 4.5 - 4.5 - 4.5 - mAdc f - - b,c h - d
Output Voltage Vout £ - 620 | - 300 - 230 [mvde | - 400 - 350 | - 300 | mvde - b - - h i ¢c,d
ou f - 620 | - 300 | - 230 [mvde | - 400 - 350 | - 300 | mvdce - c - - h f b,d
Saturation Voltage | Viogay) 1 - 220 - 220 | - 220 [mvde | - 250 - 250 - 250 | mvde| b - - - h f c,d
i - 220 - 220 | - 220 |[mvde | - 250 - 250 - 250 | mVdc c - - - h t b,d
Isolation Leakage IL. h - 100 - 100 - 100 | pAde - 100 - 100 - 100 nAde - - - - h - b,c,d
Current
Pulse | Pulse
In Out
Switching Time t c+f- - - - 90 - - ns - - - 90 - - ns c f - - h - b,d
c-f+ - - - 70 - - ns - - - 70 - - ns c f - - h - b,d

Pins not listed are left open.

*Resistor value to V,

cC

(penunuod) 608IIN ‘606JN



to.gs (nS)

MC909, MC809 (continued)

PROPAGATION DELAY versus TEMPERATURE

100
/ 55°C
80 / /
/ / +25°C
[
K3 ] / / +1259¢
o / T
//
-—-/
20
0
0 20 100 200 300 400 500 600
LOAD CAPACITANCE (pF)
100
80
e
40,,——-;’;‘/
|~
20
0 L
0 20 100 200 300 400 500 600

LOAD CAPACITANCE (pF)
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(" DUAL 24NPUT BUFFERS L mW MRTL MC908/808 series

MC981 - MC881

Available in TO-99 Metal Can, Add G Suffix.

These Buffers are designed to drive a
T™ greater number of loads than the basic Re-

out a . R
07 ST 60 sistor Transistor Logic circuit.

o &
R3 < R2 R2 ¢ R3
< <

— 6
%Em R1  3R1 R1$ | SR RIZ  $R1 Ri1% 3 —|
5 c——
Jn 2 4 5 36
TP,
in 7 =1+2
Typical Resistance Values

R1=15k

R2=3.6k

R3 =100

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPout

240 pF
2203

= Ground unused input pins.

TPin

TPout
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TEST VOLTAGE VALUES
@Test (Volts) (ka)
Temperature | V.. | V_ | Vgor Vo | Vec
—55°C [ 0.970]0.935 | 1.80 | 0.650 [ 3.00 | 4.27
MC981 { +25°c| 0.805]0.750 | 1.80 | 0.450 | 3.00 4.3
ISTICS
ELECTRICAL CHARACTER S +1725°C | 0.590 | 0.555 | 1.80 | 0.260 | 3.00 5.0
$est procedu;es sr.mown are.for one buffer only. 0°C | 0,880 | 0.850 | 1.80 |0.500 | 3.60 | 4.3
he other buffer is tested in the same manner. Mc881 | +25°C 0,830 [ 0.800 | 1.50 | 0.460 | 3.60 %S
+75°C| 0.740 | 0.710 | 1.80 | 0.400 | 3.60 4.7
Pin MC981 Test Limits Mc881 Test Limits TEST VOLTAGE
Under —55°C +95°C +1925°C 0°C +25°C +75°C APPLIED TO PINS LISTED BELOW:
. . . . . . . . *
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vio | Von | Veor | Vs Ve | Vaw' | Gnd
Input Current 21 1 - | 250 - | 260 - | 220 | pAdc| - 300 [ - 280 | - 280 | pAdc 1 - 2 - 8 - 4
2 - | 250 - | 260 - | 220 | pAde| - 300 | - 280 | - | 280 | pAdc 2 - 1 - 8 - 4
Output Current ILiB 7 3.75 - 4.0 - 3.3 - mAdc| 4.5 - 4.5 - 4.5 - mAdc 7 - - 1,2 8 - 4
Output Voltage Vot 7 - | 620 - | 300 - | 230 | mvde| - 400 | - 350 | - 300 |mvde| - 1 - - 8 7 2,4
ou 7 - 620 - | 300 - | 230 | mvde| - 400 | - 350 - 300 | mvdc - 2 - - 8 7 1,4
Saturation Voltage VCE (sat) K - 220 - 220 - 220 | mVvdc - 250 - 250 - 250 | mVde 1 - - - 8 7 2,4
sa 7 - | 220 - | 220 - | 220 | mvde| - 250 | - 250 | - 250 |mvde | 2 - - - 8 7 1,4
Isolation Leakage I, 8 - | 100 - | .100 - | 100 | pade| - 100 | - 100 | - 100 | wAdc - - - - 8 - ]1,2,34,5
Current
Pulse | Pulse
In Out
Switching Time t 147- - - - 90 - - ns - - - 90 - - ns 1 7 - - 8 - 2,4
1-7+ - - - 70 - - ns - - - 70 - - ns 1 7 - - 8 - 2,4

Ground input pins of buffer not under test. Other pins not listed are left open. *Resistor value to VCC'

(panuiuod) L88OIN ‘L86IN



| DUAL BUFFERS \

mW MRTL MC908/808 series

MC998 - MC898

Available in TO-86 Flat Package, Add F Suffix.

%
69 14ch ’ o8
R2 l}R:& nai gR2
> S o e 3 < <&
$R1 $R1 ZR1 2R1 R1$ R13 R13 R13
R2 R2
d2 &5 1 7 12 9é 134
GND ‘
Typical Resistance Values
R1=15k
R2=36k
R3 =100

These Buffers are designed to drive a
greater number of loads than the basic Re-
sistor Transistor Logic Circuit. Returning an
input resistor to Vg allows for capacitive
coupling in multivibrator and differentiator
applications.

— 8

o
I
N
+
o
I
NI
ol

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPout

240 pF
2203

TPin

TPout

= Ground unused input pins.

05V
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TEST VOLTAGE VALUES
@Test (Volts) k)
Temperature | V. | V.. | Veor | Votr | Vec | Vuu
—55°C [ 0.970 | 0.935 | 1.80 | 0.650 [ 3.00 [0.500 | 4.27
MC998 { +25°C| 0.805 | 0.750 | 1.80 | 0.450 | 3.00 | 0.400 | 4.3
ELECTRICAL CHARACTERISTICS +1925°C | 0.590 | 0.555 [ 1.80 | 0.260 | 3.00 |0.300 [ 5.0
0°C| 0.880 0.850 | 1.80 | 0.500 | 3.60 | 0.450 | 4.3
i:“ pr:cezu;is shown a;e_forhone buffer only. mcg9s | +25°C| 0.830 ] 0.800 | 1.80 | 0.460 | 3.60 |0.400 | 4.3
e other buffer is tested in the same manner. +75°C [ 0.780 | 0.710 | 1.80 | 0.400 | 3.60 | 0.350 | 4.7
Pin MC998 Test Limits M(C898 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +75°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min [ Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vio | Von | Veor | Vot | Vec | Vu | Vew' | 6nd
Input Current 21, 2 - 250 - | 260 - | 220 | pAde | - 300 | - 280 - 280 | pAdc 2 - 5 - 14 - - 7
5 - 250 - | 260 - | 220 | pAde | - 300 - 280 - 280 | wAdc 5 - 2 - 14 - - 7
Output Current IAB 6 3.175 - 4.0 - 3.3 - mAde | 4.5 - 4.5 - 4.5 - mAdc 6 - - 2,5 14 - - 7
Output Voltage Vout 6 - 620 - 300 - 230 | mVdce - 400 - 350 - 300 | mVde - 2 - - 14 - 6 5,7
6 - 620 - | 300 - | 230 | mvde| - 400 - 350 - 300 | mvde | - 5 - - 14 - 6 2,7
Saturation Voltage vCE 4 6 - 220 - 220 - 220 | mVdc - 250 - 250 - 250 | mVdce - - 2 - 14 - 6 5,7
(sat) 6 - 220 - | 220 - | 220 | mvde| - 250 - 250 - 250 | mvde | - - 5 - 14 - 6 2,7
Isolation Leakage I, 14 - 100 - | 100 - | 100 | pAde | - 100 | - 100 - 100 | pAde - - - - - 14 - | 2,51
Current
Pulse | Pulse
In Out
Switching Time t 5+6- - - - 90 - - ns - - - 90 - - ns 5 6 - - 14 - - 2,7
5-6+ - - - 0 - - ns - - - 70 - - ns 5 6 - - 14 - - 2,17

Ground input pins of buffer not under test. Other pins not listed are left open. *Resistor value to VCC'

(panunuod) 868N ‘866N



TYPE D FLIP-FLOP \

MC913 - MC813

mW MRTL MC908/808 series

Available in TO-99 Metal Can, Add G Suffix.
Available in TO-91 Flat Package, Add F Suffix.

The MC913/MC813 RTL Type D Flip-Flop is a storage element
that stores the state of pin b during negative transitions of pin a. The
flip-flop is not affected by changes of pin b during either the low or
high state of the clock. Using pins c and g as inputs produces a standard

R-S flip-flop.
DIRECT INPUT OPERATION ®
5 a5 1. Clock (T input) must be high.
o o | ® 2. The output state will not change when the input state
c 7 1 ° goes from Sp = CD to SP = CD = 0. The output state
Sp 0 y 7 cannot be predetermined in the case where the input
b —ds “a f ] o 1o goes from Sp =CD = 1to Sp =Cp = 0.
a —dT 3. Direct inputs (Sp and Cp) must be low.
Glb— e  CLOCKED INPUT OPERATION ® 0 = low state
Cp » T 1 = high state
g —J S a tn = time period prior to negative transition of clock
1 0 pulse
) 1 tn+ 1 = time period subsequent to negative transition of
clock pulse
aQ Vee a
fo h T oe
& PIN CONNECTIONS
R2 :: s R2 Schematic a b c d e f g
G Package (T0-99) 1 2 3| 4|5 6] 7 8
R1 R1 F Package (TO-91) 1] 2|45 6| 7] 9| 1
SR1 ]
> >
R22 R43 R4 3SR2 R1 SR3 R23
AA P AA
<]
R4 R3S S R1
1 Typical Resistance Values
R1=15k
R2=36k
R3 =180
R4 =480
R1 $R1 S RI R1
J) g co ao d b
Cp Sp T GND S
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TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V, | V. | Vaor | Vour | Vec | Y
—55°C | 0.970 | 0.935 | 1.80 | 0.650 | 3.00 | 0.500
MC913 ¢ +25°C| 0.805 | 0.750 | 1.80 | 0.450 | 3.00 | 0.400
+125°C | 0.590 | 0.555 | 1.80 | 0.260 | 3.00 | 0.300
0°C| 0.880 | 0.850 | 1.80 | 0.500 | 3.60 | 0.430
ELECTRICAL CHARACTERISTICS Mc813 | +25°C [0.830 | 0.800 | 1.80 | 0.460 | 3.60 | 0.400
+75°C | 0.740 | 0.710 | 1.80 | 0.400 | 3.60 | 0.350
Pin MC913 Test Limits MC813 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +75°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Via | Von | VBor | Vorr Vee | Vo | 6nd
Input Current L8 a - 225 - | 234 - 198 | pAde - 270 - 252 - 252 | pAdc | a - - - h - |b,c,d,g
181 a - 225 - | 234 - 198 - 270 - 252 - 252 a - b - - c,d, g
I, b* - 125 - 130 - 110 - 150 - 140 - 140 b - - a - c,d, g
RN EREE i i R R I
g* - - - - - - g - - - b, c,d
Output Current IA3 e 350 - 364 - 308 - pAde 420 - 430 - 395 - pAde e a b, g c h - d
e* - - - - - - e - g a,c - b,d
f - - - - - - - g a,c - - b,d
f* - - - - - f b c a,g - d
Output Voltage v ut e - 620 - 300 - 230 mvVdc - 400 - 350 - 300 mVdc - c a,g - h - b,d
o e - - - - - - - f a - - |b,c,d, g
f - - - - - - - g a,c - - b,d
f - - - - - - - e a - - b,c,d, g
Saturation Voltage | V e - 220 - 220 - 220 mVdc - 250 - 250 - 250 mVde c - a,g - h - b,d
CE (sat)
e - - - - - - f - a - - b,c,d, gl
ex - - - - - - - b g - c,d
{ - - - - - - g - a,c - - b,d
f - - - - - - e - a - - |bc.d g
1* - - - - - - - - ¢ a,b - d, g
Isolation Leakage IL h - 100 - 100 - 100 uAde - 100 - 100 - 100 LAdc - - - - - h la,bc,d,g
Current

Pins not listed are left open.
*The voltage applied to pin a must change from Vgy to V¢ prior to making measurements.

Vgy, = Resistance value to Voe; VRL = 2.8 k ohms @ -55:C, VgL = 2.7k ohms @ +25°C, VgL = 3.0 k ohms @ +125:C
@ o°c @ +75°C

(panunuod) e 89N ‘SLE6IN



MC913, MC813 (con

tinued)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

FIGURE 1
T
TP, / i
Pin 1 05V
}
100 ns—~—1_ ¢
TP TPouta "Pouta - = Ny
TPout Q
15V
[
500
I ns - 15k
t <10ns 15k S TPouta
4<10ns Mcg09 2 == 8pF o.? v
£= 1.0 MHz typ 1N3063 1n3063 ¥ —tae—
or or
EQUIV EQUIV
TPout @
Ground unused input pins. = 05V
et
TPout Q
05V
T
SET-UP AND RELEASE TIMES TEST CIRCUIT AND WAVEFORMS
FIGURE 2A
TP
input Pulses
V15V TPout
Vi =0V 15k
t, < 10ns MC909 TP
t < 10ns IN3063 o out
f=1.4 or
1.0 MHz typ EQUIV
1N3063
Inputs to buffers shall be such that waveforms or 315k TPy
of Figure 2B are obtained. MC909 eauiv ¥
FIGURE 2B SWITCHING TIMES
. @25°%
- Test Fig. it
™, g | I DYy No. min max
100 ns min ——— -
+ GND tral 1 80
4T —=— 75— —
—-—ﬁ ras 1 120
™, b .
s 80+60ns ~¢L ra 1 80
GND n
1\ 8050 ns—_L(—, 'r-a+ 1 120
; 0.5V 54T 2 60
15T —— .5+ — s 2 30 -
v i ST 2 60 -
If pin f was on, it will stay on. on
If pin f was off, it will turn on. l 'rs+ 2 30 -
Pin f is the of pine. GND “Tie pin b to pin e




MC913, MC813 (continued)

SWITCHING TIMES versus TEMPERATURE

" ///,
/___,-—-——— FAN-OUT =3
o+
80 ¢
FAN-OUT =1
60“‘=—__________-_——___7
Z t
v T-0 FAN-OUT =1
=
" FAN-OUT =3
40
20
0
55 0 +25 +125
TEMPERATURE (°C)
25

I

15
\ trse )

'\ tgaT. )

TIME (ns)

Vgp =30V ‘
tg.7.=0 FORALL TEMPERATURE VALUES

rs ()

—55 0 +25 +125
TEMPERATURE (°C)
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J 1K FLIP-FLOPS 1

mW MRTL MC908/808 series

MC920 - MC820

Available in TO-99 Metal Can, Add G Suffix.
Available in TO-91 Flat Package, Add F Suffix.

J-K Flip-Flop with a direct clear input in addition to the clocked

inputs.
a—ds a g Direct Input (CD) must be low.
b 0 = low state
—97 B 1 = high state
¢ —qgC o Qp— e tn = time period prior to negative transition of clock pulse
¢ T tn + 1 = time period subsequent to negative transition of clock pulse.

Qn = state of Q output in time period tn.

CLOCKED INPUT

OPERATION
th th+1
s C Q a
1 1 | Qn | @n PIN CONNECTIONS
1 jof11]0 Schematic a b c d e f g
1] 0 1
R o G Package (T0-99) 1| 23| a5 ]| 6] 7
F Package (TO-91) 1 2 4 5 6 7 9 10
Q Vee aQ
g r hT ?e
R23 2R2
R1 R1
b L b
R23 R13 R23 2R1 SR2
R1 R13 R423 R332 SR1 R1
16 ba ' bj) co do
Cp S T C GND
Typical Résistance Values
R1=15k
R2=36k
R3=3.0k
R4 = 750
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(Penunuod) 0Z8IN ‘0260

TEST VOLTAGE VALUES
@Test (Volts) (Ohms)
Temperature | V. | V_ | Vaor | Vo Vee | Vi
—55°C | 0.970 | 0.935 | 1.80 | 0.650 | 3.00 | 0.500
MC920 { +25°C|0.805 | 0.750 | 1.80 | 0.450 | 3.00 | 0.400
+1925°C | 0.590 | 0.555 | 1.80 | 0.260 | 3.00 | 0.300
0°C|0.880 | 0.850 | 1.80 | 0.500 | 3.60 | 0.450
ELECTRICAL CHARACTERISTICS MC820 | +25°C [0.830 | 0.800 | 1.80 | 0.460 | 3.60 | 0.400
+75°C [ 0.740 | 0.710 | 1.80 | 0.400 | 3.60 | 0.350
Pin MC920 Test Limits MC820 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +95°C +75°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min [ Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vi | Von | Veor | Vst | Vec Vy | 6nd
Input Current I.m a - 125 - 130 - 110 | pAde - 150 - 140 - 140 nAde a - e - h - d
2L, b - 250 - 260 - 220 - 300 - 280 | - 280 b - a,c - -
in c - 125 - 130 - 110 - 150 - 140 | - 140 ¢ - g - -
n - 125 - 130 - 110 - 150 - 140 | - 140 i - e - -
Output Current IAz e 238 - 247 - 209 - rAde | 270 - 290 - 255 - 1LAdc - e a,f - h - d
e - - - - - - - e, f -
RN R R R N N R A I B bl
Output Voltage Vout e# - 620 - 300 - 230 | mvdc - 400 - 350 - 300 mvVde - g - - h - d
ex# - - - - - - - a,c - - - d,f
e*§ - - - - - - - a - c - L
e*§ - - - - - - - - - ac -
g - - - - - - - f - - - d, e
g8 - - - - - - - e - - - d
g*8 - - - - - - - a,c - - - d,f
gr# - - - - - - - ¢ - a - l
gr# - - - - - - - - - a,c -
Saturation Voltage | Vcg(sat) e# - 220 - 220 - 220 | mVvde - 250 - 250 - 250 mVdc - - - f h - d
N e e R R R N e N e
g8 - - - - - - - - - - - d
Isolation Leakage I, h - 100 - 100 - 100 | pAde | - 100 - 100 | - 100 | pAdc - - - - - h d
Current

Pins not listed are left open.

# Pin e = LOW
§ Ping = LOW

* = Clock Pulse to Pin b, (see Fig. 4)

Set by a momentary ground prior to the application of the negative-going clock pulse.




MC920, MC820 (continued)

SWITCHING TIMES FIGURE 1- TOGGLE MODE TEST CIRCUIT
- Over-All
Test :us» Temperature Range | it ™,
® [“min | max
T-6- 2 20 80 ns
T-Q 2 - 120 ns
Cpt+Q- 3 60 ns 220+ 10%
Cp+0+ 3 - 120 ns MC909 1N3063
or ¥
EQUIV
NOTE: Waveform at the output test point should be % the f=15MHz Amplitude = 1.0 V
frequency of the waveform at the input test point. Duty Cycle = 256% to 75% t &t <10ns

SWITCHING TIME TEST CIRCUITS AND WAVEFORMS

B. Biases of all other inputs are applied. Vg is
applied without interruption throughout the
testing.

C. Apply momentary ground, when applicable.

D. Clock pulse is allowed to fall to V. tf re-
mains within 10 ns minimum and 100 ns
maximum.

E. Electrical measurements are read out. Load
current overshoot must be limited to 10% or
the flip-flop may be tripped and the wrong
output conditions occur.

INPUT PULSE REQUIREMENTS:

VL =0.200 V max

ViH = 0.894 V min. 1.500 V max

t=10 ns

t=10ns

f=1.0 MHz typ

NOTE:

Measurements for output voltages should be
taken at least 100 ns after pulses have occurred.

MC820 MC920
Ta Ve VH TA Vi VH
+25°C | +460 + 2.0 mvdc | +850+ 2.0 mVdc +250C [ +450+ 2.0 mVdc | +800 + 2.0 mVdc
0°¢ | +500 % 2.0 mVde | +900 + 2.0 mVdc —55°C | +650 + 2.0 mVdc | +985 £ 2.0 mVdc
+75°C | +400 + 2.0 mVdc |+760 + 2.0 mVdc +125°C | +260 + 2.0 mVdc | +605 + 2.0 mVdc

FIGURE 2 FIGURE 3
750 1n3063
i1 [ @ or
T EQUIV
15V . a
D 750
il - 1N3063
1 ™ EQUIV
Input Pulse = mcs09
t,<10ns 15V
t<10ns 5000
£=1.0 MHz typ Clock o ns Clock Pulse [, FKCDN_-,__.
Input TP, 4 =500k T -
e 1 05V ke i 'd_,L_L 05V
- ——\ d 550 ns max —— \
out1 C’L& Negative clock pulse TPout 1 05V
. o e oo ot | = A
out 2 b pin e to go low for as P2
05V long as 100 ns if pin ¢ 05V
T is low or grounded. T
FIGURE 4 FIGURE 5 FIGURE 6
Time Interval| A | B [o} D E T 0.5V T 05V
Clock Pulse =100 ns——t‘g— Clock Pulse =100 ns——t:i-—
Y SOT' | 50 | GND GND
V, \" v \" I~ +1.0ns \
Holok 10% oL L gokx20 ns—f
t [ I t , L
GND Data Pulse 05V - Data Pulse
SEQUENCE OF EVENTS: v
A. Voltage applied to Clock pin is raised to . . oL v
VH. ty is not critical but should be <1.0 us. Typical Output for Rising Pulse 'OH

INPUT PULSE REQUIREMENTS:

VL =0.200 V max
Vi = 0.894 V min, 1.500 V max
t=10ns

t=10ns

f=1.0MHz typ

SEQUENCE OF EVENTS:

A. Apply all dc biases required.

B. Apply momentary ground to pin indicated.
This sets the flip-flop. Momentary ground
must occur before the pulses shown above
every time, or the flip-flop will toggle to the
wrong condition every alternate pulse.

C. After momentary ground has been released,
apply pulses marked above.

D. Measure voltage of designated output after
the pulse measurements for output voltages
should be taken at least 100 ns after pulses
have occurred.
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K FLIP-FLOPS

\ mW MRTL MC908/808 series

MC922 - MC822

Available in TO-100 Metal Can, Add G Suffix
Available in TO-91 Flat Package, Add F Suffix

J-K flip-flop with direct clear and direct set inputs in addition to the
clocked inputs.

CLOCKED INPUT

OPERATION
th th+1
S c |a Q
1 on | G 1. Clock (T) to remain unchanged.
1 n | Qn .
2. The output state will not change when the input
1 — 1 o [ 1 0 0
S ° ] 0 1 state goes from Sp = Cp to Sp = Cp = 0. The output
2 —gs DQo— 9 ° 0 G | an state cannot be predetermined in the case where the
3 input goes fromSp=Cp=1t0Sp=Cp=0.
qr 3. Direct inputs (Cp and Sp) must be low.
4 —dc . Qp—7 DIRECT INPUT 4. The time period prior to the negative transition of the
o OPERATION ® _ clock pulse is denoted tp, and the time period sub-
8 S| a}a sequent to this transition is denoted tp+1-
0o[o0]|]®]|©® 5. Qp is the state of the Q output in the time period tp.
1 o | 1 0
o[ 1 o | 1
1 1 o[ o
a Vce Q
o7 110 o9
$R2| 3R2 .4 % R23 |R23 ZR2
S SR2 1

AA AAA
VWA~

'1
R1 R13 3R1 R1
3R R1 Ra3 $
R1
68 4 30 01
Cp s? GND c T sp

Typical Resistance Values
=15k R3=20k

R2=3.6k R4=1750
F Package And G Package Pin-Outs Are The Same
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TEST VOLTAGE VALUES

(Panunuod) zzgoIN ‘2260

@Test (Volts)
Temperature Vio | Von | Veor | Vosr | Vec
=55°C{ 0.970| 0.935 | 1.80 | 0.650 | 3.00
MC922 § +25°C| 0.805 | 0.750 | 1.80 | 0.450| 3.00
+125°C| 0.590 | 0.555 | 1.80 | 0.260 | 3.00
0°C| 0.880 | 0.850 | 1.80 | 0.500 | 3.60
ELECTRICAL CHARACTERISTICS MC822 | +25°C| 0.830 | 0.800 | 1.80 | 0.460 | 3.60
+75°C| 0.740 | 0.710 | 1.80 | 0.400| 3.60
Pin MC922 Test Limits MC822 Test Limits TEST VOLTAGE
Under | —55°C +25°C +125°C 0°C +25°C +75°C APPLIED TO PINS LISTED BELOW :
Characteristic | Symbol | Test | Min | Max | Min [ Max | Min [ Max | Unit | Min [ Max | Min | Max | Min | Max | Unit | Vie | Von | Veor | Vet | Vec | 6rd
Input Current " 1 - |15 | - | 180 | - | 110 | pAde | - 150 | - | 140 | - 140 | pAde 1 - - - 10 5
i 2 - s | - | 130 | - 110 - 150 | - | 140 | - 140 2 - 8 - J
2L 3 - | 2so| - | 280 | - | 220 - 300 | - | 280 | - 280 3 - 2, 4 -
L 4 - | 125 | - 130 | - | 110 - 150 | - | 140 | - 140 4 - 1 -
L 8 - s - | 10| - | 110 - 150 | - | 10| - 140 8 - - -
Output Current L, 7 415 | - | 494 | - | a18| - | pade| s70 | - 570 | - | 535 - | pAde - 7,1 8 - 10 5
415 | - | 494 | - | 48| - | pAde| 570 | - 570 | - | 535 - | pAde | - 8, 9 1 - 10 5
Saturation Voltage VCE(sat) K - 220 - 222 - 220 | mvde - 250 - 250 - 250 | mvde - 1 - 8 10 5
Tr# - - - - - - - 2 - 4
T4 - - - - - - - - - | 2,4
9 | - - - - - - e - | -
9 - - - - . il . 8 - 1
9§ * - - - - - - - 4 - 2
9% - - - - - - . - 2, 4 -
98* - - - - - - - - - |24
§ Pin 1 = High Pins not listed are left open.

Set by momentary application of V. prior to the negative going clock pulse.
. . BOT
# Pin 8 = High

* Pin 3 = Clock pulse to pin 3 (see Figure 1).



MC922, MC822 (continued)

FIGURE 1 - CLOCK PULSE DEFINITION FIGURE 2- TOGGLE MODE TEST CIRCUIT
Time Interval D ‘ E
TPoutQ
QOT. , TP
[_1 10V
Sp
10% =500 -0 s *°a
T
GND t tf’] L’ 220+ 10% e
1N3063

SEQUENCE OF EVENTS: 1ceos or

A. Voltage applied to Clock pin is raised to Eauiv 4
V. ty is not critical but should be < 1.0 us. =

B. Biases of all other inputs are applied. Vg is = 4.0 MHz
applied without interruption throughout the Duty Cycle = 25% to 75%
testing. t &t <10ns

C. Apply momentary ground, when applicable.

D. Clock pulse is allowed to fall to V. 1 re
mains within 10 ns minimum and 100 ns SWITCHING TIMES
maximum. NOTE: _

E. Electrical measurements are read out. Load Waveform at the output test point should be % the Figure | Maxiroum
current overshoot must be limited to 10% or frequency of the waveform at the input test point. Test No. 3 {n's?
the flip-flop may be tripped and the wrong
output conditions occur. :T—Q— :;: ::g

T-G—
MC822 McC922 tT_o+ 38 100
Ta Vi Vh Ta Vi Vi tr_ar 3B 100
+250C | +460 2.0 mVdc | +850 + 2.0 mVdc +25°C | +450 £ 2.0 mVdc | +800 + 2.0 mVdc 47— 3c 50
0°c | +500 2.0 mVdc |+900 + 2.0 mVdc —55°C | +650 + 2.0 mVdc | +985 £ 2.0 mVdc 5-T- 3c 30
+75°C | +400 + 2.0 mVdc | +760 + 2.0 mVde +125°C | +260 2.0 mVdc | +605 + 2.0 mVdc te+T- 3¢ 50
tc-T— 3c 30
tT_st ac 0
tT_S— 3C +5
tT—_C+ 3C o
tT—C— 3C +5
1
SWITCHING TIMES TEST CIRCUITS AND WAVEFORMS Co+a . 140
tcp+o+ 4 70
tsp+a+ 4 140
FIGURE 3A - SET-UP, RELEASE AND SWITCHING FIGURE 3B - SWITCHING tSp+a-— 4 70
TIMES TEST CIRCUIT TIME WAVEFORMS
mcgog  TPin (T) Vo"ér\:sn or TPouta
A I R1 TPinT T-o-
tT—Qa—
X D1 05V
€2 T—L RS w hppp— T GND-
MC909 Fo T Vtosy
Rig JClCIZRY a T-ar, NOTE: Whichever input pin
01w TT yo1TPinisorc) C2T D1 TPout | TG+ f To5y (S or C) is tied to MCI09
1 | | T/ GND Buffer on input pin B is at
virtual ground when the input
€1 = 20 pF Including Jig and Probe R1=15k ohms+1.0% is tied to VBOT-
C2 = 8.0 pF Including Jigand Probe D1 = 1N3063 or Equivalent

FIGURE 3C - SET-UP AND RELEASE TIME FIGURE 4- DIRECT SET AND DIRECT CLEAR PROPAGATION DELAY TIME
TPing ? TPin TPout
05V
15V o0—ro
0
[e——tssT— or + 5% |-
TiC—
£= 1.0 MHz
Re s 1T+S1 OF 1t &tf <10ns —
He - s e
SorC ) tsp+Q-
| TPin

Cporsp —A 05V

CorS DOrSD =0 " _ | _
- 8.0 pF Including Jig and Probe - ——GND
} 1218k ohms £ 1.0% TPout
05V D1 = 1N3063 or EQUIVALENT Qora q:o.sv
FORSDEETHNlTlogs s ToND
OF SET-UP AN| o+

RELEASE TIMES, TPout '_'s ¢&”E—
SEE GENERAL QorG (%) b 05V
INFORMATION SECTION. LU ppmpp———— “XGND-
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J-K FLIP-FLOP X

mW MRTL MC908/808 series

MC982 - MC882

" Available in TO-99 Metal Can, Add G Suffix.

J-K Flip-Flop with a direct clear input in addition

to the clocked inputs.

CLOCKED INPUT

OPERATION ®
1—ds a 7 o T ® 1. Direct input (Cp) must be low.
2 dT S C Q [o] 2. The time period prior to the negative transition of the
_ 1 1 10,04, clock pulse is denoted t, and the time period sub-
3 —9Cc,QP—5 1 o] 1] o sequent to this transition is denoted t41.
6 — 0 ! 0 ! 3. Qp is the state of the Q output in the time period tp,.
0 o | @, [q,® -
Q Q Vee
79 T 5 89
< <
:; R2 R2 g
R1 |
R1 R1
P4 2
R1g < R1
3 <
< <
R1 $R3 R32 g1
AW ﬁ i ANA-
} R1 R1
2RI R1E
R1 R1
3 < 3 3 <
< R4 R3g R32 2R3 R4 S
R1  R1 R1 R1 R1
L 6 1 2 3 40
Cp S T Cc GND
Typical Resistance Values
-R1=15k
R2=36k
R3=45k
R4=72k
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TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V. | V| Vaor | Vs | Vec
—55°C [ 0.970 | 0.935 | 1.80 | 0.650 | 3.00
MC982 § +25°C| 0.805 | 0.750 | 1.80 | 0.450 | 3.00
+125°C| 0.590 | 0.555 | 1.80 | 0.260 | 3.00
- 0°C{ 0.880] 0.850 | 1.80 | 0.500| 3.60
ELECTRICAL CHARACTERISTICS MC882 { +25°C| 0.830| 0.800 | 1.80 | 0.460 | 3.60
+75°C| 0.740 | 0.710 | 1.80 [ 0.400 | 3.60
Pin MC982 Test Limits MC882 Test Limits TEST VOLTAGE
Under —55°C +95°C +125°C 0°C +95°C +75°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min [ Max | Unit | Vin | Von Vior | Vot | Vec | 6rd
Input Current I 14% - 125 - | 130 - | 110 | pAde| - | 150 - | 140 - 140 | pAde - - 3 - 8 4,6
in 2 R - - - - - 2 - 3 - 1,3,4,6
3*§ - - - - - - - - 1 - 4,6
2L, 6 - | 250 - | 260 - | 220 - | 300 - | 280 - | 280 6 - 2,85 - 4
Output Current IA2 5% 238 - 247 - 209 - pAde | 270 - 290 - 255 - pAde - - 3 - 8 1,4,6
T} 238 | - 247 | - 209 | - | pAde | 270 | - 290 | - 255 | - uAde - - 1 - 8 |3,4,6
Saturation Voltage | V 5X*A - | 22 - |22 - [ 220 [mvac| - |250 - | 250 - | 250 |mvdec - 1 - 3 8 4,6
CE(sat)
BH*A - - - - - - - - - 1,3 4,6
7 - - - - - - - 6 1,2 - 3,4,5
T - - - - - - - 1,3 - - 4
TRRAA - - - - - - - 3 - 1 4,6
TREAA - - - - - - - - - 1,3 4,6
Pins not listed are left open, A Pin 5 = | Momentary ground prior to negative
* = Pin 2 Clock Pulse a transition of Clock Pulse c.
** = Pin 2 Clock Pulse ¢ AA Pin 7=
# = Pin 1 Clock Pulse b OPin 6 =

§ = Pin 3 Clock Pulse b
4 = Pin 5 Clock Pulse b

1 = Pin 7 Clock Pulse b(See Figure 4.)

Momentary VBOT prior to negative

transition of Clock Pulse c.

(PenuiRu0d) Z88IIN ‘286N



MC982, MC882 (continued)

FIGURE 1- CLOCK PULSE DEFINITION FIGURE 2- TOGGLE MODE TEST CIRCUIT
Time Interval| A B o} D E
ime [ TPin
T 90% .
v v | out|
!H IL 19% i
1N3063 3 220
t L I (f.! q Ln.laur C90
GND ulse ¥
EQUIV
SEQUENCE OF EVENTS: Input Pulse
A. Voltage applied to Clock pin is raised to - ':7 [ :13;‘:2“1’;1’5““
VH. ty is not critical but should be <1.0 us. £20% \;H 18V
B. Biases of all other inputs are applied. Vcc is Vp=ov Sense frequency should be % that of the Input Pulse.
applied without interruption throughout the
testing.
C. Apply momentary ground, when applicable.
D. Clock pulse is allowed to fall to V. tf re-
mains within 10 ns minimum and 100 ns Mmces2 Mc982
maxm'.:umA TA VL VH TA VL VH
E. Electrical measurements are read out. Load o) )
current overshoot must be limited to 10% or +25°C +460 + 2.0 mVdc |+0.850 +2.0mVdc +25°C +450 + 2.0 mVdc (+0.800 +2.0mVdc
the flip-flop may be tripped and the wrong 0°C +500 + 2.0 mVdc {+0.900 +2.0mVdc —5500 +650 + 2.0 mVdc |+0.985+2.0mVdc
output conditions occur. +75°C | +400 4 2.0 mVdc |+0.760 £2.0mVdc| | +125°C| +260 4 2.0 mVdc |+0.605+2.0mVdc
SWITCHING TIME TEST CIRCUITS AND WAVE FORMS
FIGURE 3A SWITCHING TIMES
ns @ +25°C
TPout Test Fig. No. min max
- 750 IN::':GJ o 3A 20 140
o 16 pF = EQUIV T_Q+ 3A 70 195
750  1N3063 tT-0- 3A 40 140
or ~
~so0m 16 0F %‘"} o tT-a+ 3A 70 195
" 1 tarar 3A 30 100
t3—-q— 3A 5 40
Input Pulse tr_q-
£=1.0MHz TPin M,@\ G- Cp+a- 38 55 -
t &t§<10ns T —@o tcp+a+ 3B 5 -
Vy=15V ____f\[ | I
V=0V TP 08V N
03V—f—— — 05V
[ tT-o+ - j;—
08V T-a ; FIGURE 4 - CORRELATION OF
Tout g3y o5V CLOCKPULSEa, b, &c
05V
Q+Q+— T
I— VgoT
Clock Pulse a
FIGURE 3B
GND
V°"T TPout P 750 1na063
Clock 16 pF == o Vin
pF ==
Pulse UiV Clock Pulse b
1N3063 4 750 1N:$63 GND
Mme909 or 16 pF EQUIV
EQUIV T
s F Clock Pulse ¢
Voff
Clock Pulse osviz [~ cptQ- —
Clock Pulse and TP
Input Pulse Requirements n —
£=500kHz The negative transition of Clock Pulse a
VH=15V TPout E 05V must precede the negative transition of
vpe=ov — tcn+a Clock Pulse b.
tr & t§ <ns TPout Cp+a+ —,
120 ns <tg<550 ns —___JG,,T 05V
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‘ mW MRTL MC908/808 seri
| DUAL TYPE D FLIP-FLOPS \ /808 series
MC978 - MC878

Available in TO-86 Flat Package, Add F Suffix.
The type “D"’ Flip-Flop is a storage element that stores the
state of the S input during negative transitions of the T
input. The flip-flop state is not affected by changes in the
S input during either the low or the high state of the T
input. Sp and Cp inputs may be used for asynchronous
operation.
%Egﬁcy:\g’#é CIE,OCKED INPUT
5 — PERATION ®
s splcp| Q| @ th®  th+10
6 —ds Po— 3 0fo[o]® slo] @
1ijo[1]0 1] 1] o
1—aT ol1f0]1 0 0 1
. a 4 i]1]o]o0
2 T 1. Clock (T input) must be high.
9 2. The output state will not change when the input state
] goes from Sp = Cp to S¢ = Cg = 0. The output state
8 —ds SDQp_ 11 cannot be predetermined in the case when the input
f Sp=Cp=1toSp=Cp=0.
13 T goes rc.’m D D o Sp D
_ 3. Direct inputs (Sp and Cp) must be low.
CDQ p— 10 4. The time period prior to the negative transition of the
12 —d clock pulse is denoted t,, and the time period subse-
quent to this transition is denoted tp+1.
Vee
14 r
R23 R1 R1 R2
3 A <4
Q R1 R1 Q
2 o~ 5
Cp » Sp
R4 R3
> e
R2ra R2 R2 R1{ 2
1< 136
4 S
3R1
R4 R1
1T R1 Typical Resistance Values
R1=15k
R2=3.6k
R3 =180
S R4 = 480
" R2% gy R13R2 a
10
Q R1 R1
12 109
Cp Sp
R4 7
B3 GND
> >
R2 R4 R2 R2WR3 R1 R2
R1
1S s
R1 S
13 R4~ R1 "1
T
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9€1L-9

TEST VOLTAGE VALUES
@Test (Volts)
Temperature | V. | V. | Veor | Vosr | Vec | Vo
—55°C [ 0.970] 0.935] 1.80 | 0.650 | 3.00 | 0.500
MC978 § +25°C| 0.805 | 0.750| 1.80 | 0.450 | 3.00 | 0.400
o
ELECTRICAL CHARACTERISTICS +12SOC 0.590 | 0.555 1,80 | 0.260 | 3.00 | 0.300
0°C| 0.880 | 0.850| 1.80 | 0.500 | 3.60 | 0.450
Test procedgres are §hown fqr one flip-flop only. MC878 +25°C [ 0.830 | 0.800] 1.80 | 0.460 | 3.60 | 0.400
The other flip-flop is tested in the same manner. 75
7 0.740 | 0.710] 1.80 |0.400 | 3.60 | 0.350
Pin MC978 Test Limits M(878 Test Limits TEST VOLTAGE
Under —55°C +95°C +125°C 0°C +95°C +75°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Yon | Veor | Vot | Vec | Voo | Grd
Input Current 1.8 Iin 1 - 225 - 234 - 198 | pAdc - 270 - 252 - 252 pAde 1 - 6 - 14 - 2,5,7
L, 1 - | 225 - 234 - | 198 - | 270 - | 252 - | 252 1 - - - - 2,587
L, 24 - 125 - 130 - | 110 - 150 - | 140 - | 140 2 - - - - |s5,6,7
54 - - ‘ - - . l - 5 - 6 - N
6# - - -] - - - - 6 =l - - 257
Output Current I, 3 350 | - 364 308 | - | pAde| 420 | - 430 | - 395 | - pAde | 3 1 5 2 14 - 6,17
34 - - - - - : 3 6 5 2 - 7
4 - - - - - B 4 1 2,6 5 -
m - - - - - - 4 - 2 5,6 -
Output Voltage Vout 3 - 620 - 300 - 230 | mvdc - 400 - 350 - 300 | mvdc - 2 1,5 - 14 - 6,7
3 - - - - - - - 4 1 - - [2,5,6,7
4 - - - - - - - 5 1,2 - - 6,7
4 - - - - - - - 3 1 - - 12,5,8,7
Saturation Voltage vCE(sat) 3 - 220 - 220 - 220 mVdc - 450 - 400 - 350 mVde 2 - 1,5 - 14 - 6,7
3 - - - - - - 4 - 1 - - 12,5,6,7
3% - - - - - - - 1 5 - 6,7
387 - - - - - - - - - 6 - 2,7
341 - - - - - - - 5 - - 2,17
4 - - - - - - 5 - 1,2 - - 6,7
4 - - - - - - 3 - 1 - - 2,567
41 - - - - - - - - 1 2 - 6,7
45+ - - - - - .- - 6 - - - 5,7
44+ - - - - - - - - 2 - - 5,17
Current Leakage I, 14 - 100 - 100 - 100 | pAde | - 100 - | 100 - 100 | pAde [ - - - - - 14 [1,2,5,6]]
= Pin 1 Clock Pulse a ** = Pin 6 Data Pulse a Ground inputs of flip-flop not under test. Other pins not listed are left open.

Pin 1 Clock Pulse b

#
§ 1 = Pin 5 Data Pulse a
* = Pin 2 Data Pulse a § = Pin 6 Data Pulse b

See Figure 4

(penuiuod) g/8JIN ‘8L6IN



MC978, MC878 (continued)

«

FIGURE 1- CLOCK PULSE DEFINITION FIGURE 2 - SWITCHING TIMES TEST AND WAVEFORMS
Time Interval _@ TPout
A 1 %
[ et McCo09 B _f¢
500 PULSE
~ s
GND- R1
. D1Y
SEQUENCE OF EVENTS: R2 R2
A. Voltage applied to Clock pin is raised to A A~
V.t is not critical but should be < 1.04s. Input Pulse D1y D1Y¥Y
B. Biases of all other inputs are applied. Vg is V=15V —t —}
applied without interruption throughout the VL= 01\(/) c1 C1
testing. I < ns
. t < 10ns
C. Apply momentary ground, when applicable. f=1.0 MHz typ
D. Clock pulse is allowed to fall to V. tf re- . 1
mains within 10 ns minimum and 100 ns Circuit Components _@ TPin N =
maximum. C1 = 8.0 pF including jig and probe
E. Electrical measurements are read out. Load _R1 =220 ohms  1.0%
current overshoot must be limited to 10% or R2=15k ohms+ 1.0%
the flip-flop may be tripped and the wrong D1 = 1N3063 or equivalent tT-Q—- .
output conditions occur. T-Q-
MC878 SWITCHING TIMES
TA VL VH TEST SWITCH ?f:ég‘ggg
+25°C | +460 + 2.0 mVdc | +0.850+2.0mVdc| y
0°C | +600 + 2.0 mVdc | +0.900+2.0mVdc by A 120
+75°C | +400 £ 2.0 mVdc | +0.760+2.0mVdc o g a -
MC978 tT-0— B 80
T v v -G+ D 120
A L H tT_0- D 80
+25°C [ +450 + 2.0 mVdc [+0.800 £2.0 mVdd| oo+ c 120
—55°C| +650 + 2.0 mVdc [+0.985 +2.0 mVdc tT-a- c 80
+125°C | +260 + 2.0 mVdc [+0.605 +2.0 mVdc
FIGURE 4 - CORRELATION OF CLOCK
FIGURE 3A - SET UP AND RELEASE TIMES TEST CIRCUIT PULSEa& b AND DATAPULSEa &b
TPin1 TPin 2
—————— \
Clock Pulse a = BoT
Input Pulse 1N3063 31.5k —=20pF ==V,
VH=15V or EQUIV y L off
Vi=o0v 2ms
t < 10ns MC909 L
t < 10ns d ! VBoT
f=1.0MHz typ Clock Pulse b= | I
1N3063 2 15k 4 ! J— Vs
~ ' i
or 4 20 pF ! I
EQUIV ! ) tfand t, are
' E not critical

FIGURE 3B - INPUT PULSE WIDTHS FOR
SET UP AND RELEASE TIMES

Voff
TPjn 1 - Clock Puise ﬁL
(pulse input to T) 0.5f v
—1100 ns |~ When applicable, the negative transition
"N b of Clock Pulse a must precede the tran-
TPin 2 - Data Pulse N 05V sition of Data Pulse a and Data Pulse b.
{pulse input to S) 5 The negative and positive transitions of
55 ns— 25 ns Clock Pulse b must follow the negative
"4 1 transition of Data Pulse a.
TPin2 / osv
T
55 ns—1= 25 ns
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DUAL JK FLIP-FLOPS \

- MC976 - MC876

Available in TO-86 Flat Package, Add F Suffix.

mW MRTL MC908/808 series

Two J-K flip-flops in a single package. Each flip-flop has a direct clear

input in addition to the clocked inputs.

CLOCKED INPUT

6—ds qp—2 OPERATION®
5—qT - f
4—dc, ap—3 th® th1 ® 1. Direct.input (Cp) must be low.
1 S C Q Q . The time period prior to the negative transition of the
1 1 [ap®| G, clock pulse is denoted t, and the time period sub-
8—qs a 12 * 1 0 1 0 sequent to this transition is denoted tp41.
9 —a: ~ L_ 0 1 0 1 . Qp is the state of the Q output in the time period tp,.
10—9 a 1" —=
o o o | @,[an®
13—
140 < o o
Vee $R2 $R2 R2S nzé
1 3
03
Q Rt R1 a
10— VWA~
Cp ]\
R1 35 $R1 b
R2
SR1 R3 SR1
6 R1 \L‘R1 4
WA o
S /1 C
R4
50—\
T
SR2 3R2 R2% R23
120 3 011
Q R1 R1 R1 a
13 0AA— VW~ AN
Cp /{ }\
1 R1$ . 2R1 )
R2

R1
—o010
o}
o7

GND

2RI R3
R1
8
s
R4
9 0\
T

Typical Resistance Values

R1=15k
R2=36k

R3=3.0k
R4 =750
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TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V. Von | VBor Vo | Vee | Vi
—55°C| 0.970| 0.935| 1.80 | 0.650| 3.00 | 0.500
MC976 +25°C| 0.805| 0.750| 1.80 | 0.450| 3.00 | 0.400
ELECTRICAL CHARACTERISTICS +125°C| 0.590 | 0.555| 1.80 | 0.260| 3.00 | 0.300
5
Test procedures shown are for one flip-flop only. OOC 0-880| 0.850| 1.80 | 0.500) $.80 | 0.450
The other flip-flop is tested in the same manner. MC876 | +25°C| 0.830| 0.800| 1.80 | 0.460| 3.60 | 0.400
+75°C| 0.740| 0.710| 1.80 | 0.400| 3.60 | 0.350
Pin MC976 Test Limits MC876 Test Limits TEST VOLTAGE
Under | —55°C +25°C +125°C 0°C +25°C +75°C__ | APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | VBor | Vot | Vec | Yu | 6nd
Input Current L 1 - | 125 - | 130 - 1110 | pAde| - ] 150 - | 140 - 140 | pAdc 1 - 3 - 14 - 7
L 4 - | 125 - | 130 - | 110 - | 150 - | 140 - 140 4 - 2 - - |
21, 5 - | 250 - | 260 - | 220 - | 300 - | 280 - 280 5 - 4,6 - - l
w 6 - | 125 - | 130 - | 110 - | 150 - | 140 - 140 6 - 3 - -
Output Current IAZ 2% 270 - 280 - 240 - LAde 320 - 320 - 300 - uAde - 2 4 1 14 - 7
s T T T T T T e e T
3 - - - - - - - 1,3 - -
Output Voltage Vout 2 - | 620 - | 300 - | 230 | mvde| - | 400 - | 350 - 300 | mvde - 1 - - 14 - 3,1
24+ - - - - - - - 3 - - 7
2rk 4 - - - - - - - 4,6 - - - 1,7
244 - - - - - - 4 - 6 - *
24 - - - - - - - - - 4,6 -
3 - - - - - - - 2 - - - 7
34 - - - - - - - 4,6 - - - 1,7
3rky - - - - - - - 6 - 4 - t
3rxg - - - - - - - - 4,6 -
Saturation Voltage VCE(sat) 2 - 220 - 220 - 220 | mvde - 250 - 250 - 250 | mVde - - 1 - 14 - 3,7
3% - - - - - - - - - 1 - 7
Current Leakage I, 14 - | 100 - | 100 - | 100 | pade| - | 100 - | 100 - 100 | puAdc - - - - - 14 [1,4,5,6,7

# = Clock Pulse to Pin 5, see Figure 1.
* = Pin 3 Low |
** = Pin 2 Low |

Ground inputs of flip-flop not under test.

Set by a momentary ground prior to the application of the negative-going clock pulse.

Other pins not listed are left open.

(panuiuod) 9/8OIN ‘9L60N



MC976, MC876 (continued)

FIGURE 1- CLOCK PULSE DEFINITION FIGURE 2- TOGGLE MODE TEST CIRCUIT
Time Interval| A | -] c D E ™
] so«r
MC909
Vi VIL 10%
Y| T S
GND [ra—
PULSE

SEQUENCE OF EVENTS: INPUT
A. Voltage applied to Clock pin is raised to 220

VH. t is not critical but should'be < 1.0 us
B. Biases of all other inputs are applied. Vg is

. N s . 1N3063

applied without interruption throughout the or ¥

testing. EQUIV
C. Apply momentary ground, when applicabie.
D. Clock pulse is allowed to fall to V.. tfre-

mains within 10 ns minimum and 100 ns =

maximum.

Pulse Input

E. Electrical measurements are r?ad out. Load =30 h:Hz :,’::ffg (\)/ns

current overshoot must be limited to 10% or Duty Cycle = 35% 10 66% V| =0V

the flip-flop may be tripped and the wrong

output conditions occur.

mMC876 MC976 The circuit should toggle with
an output pulse frequency of
TA VL M TA VL VH 1.5 MHz when the duty cycle
+25°C | +460 + 2.0 mVdc [+0.850 +2.0mVdc +25°C [ +450 + 2.0 mVdc [ +0.800+2.0mVde varies between 35% and 65%.
0°C | +500 £ 2.0 mVde |+0.900 +2.0mVdc ~55°C| +650 + 2.0 mVdc |+0.985 +2.0mVdc
+75°C | +400 + 2.0 mVdc |+0.760 +2.0mVdc +125°C | +260 £ 2.0 mVdc |+0.605+2.0mVdc

SWITCHING TIMES TEST CIRCUITS AND WAVEFORMS

FIGURE 3A CLOCK - 3 N«—t'r—c"l——’
PULSE g5V
—_— TPout 2 !
A TPout 1 ﬁ Losv
——o/‘) ¢ o
750 TP,
- 16 pF = 1N3063 out2 J‘;’—
in2 ¥ cauv o
i SWITCHING TIMES
: Z= 23 _ MAXIMUM
TEST
pr B S T
PULSE 121 Vi = :
TPin3 7908 naoes| VM T 18Vee 1o+ 128
16 pF == v_ or VL =0Vvde tCo+a- o
. EQUIV t <10ns t1Cp+O 125
- o = tf < 10ns pra+
_ 1 = t
INPUT V| =0V t<10ns f=500kHztyp FIGURE 3B

=120
PULSE VH=1,5V :f<,1uns ty v ns min

50 ns max
’ ™ cLock ‘
: '[ out1 pULSE _J \;ﬂv—_

tg
750 3 1N3063 TPin
L o 05V

Y equiv tCpra_

TPout 1 lc't_o.sv

Co+a+

1N3063 TPout 2 sV

or
Yequiv Negative clock pulse transition may cause Q to go
= low for as long as 100 ns.
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’ HALF-ADDERS \

mW MRTL MC908/808 series

MC908 - MC808

Available in TO-99 Metal Can, Add G Suffix.
Available in TO-91 Flat Package, Add F Suffix.

cC

W

Tl

The MC908/MC808 isan RTL half-adder.
The binary half-adder function can be per-
formed by connecting pin a to pin c and pin
b to pin e. The “SUM" is available on pin g
while the “CARRY" is available on pin f.
The device is also used as a data selector by
connecting pin a to pin ¢ and using pins b
and e as data inputs. A full adder can be de-
vised by utilizing two MC908/MC808s and
one MC911/MC811.

1 >

R1 R1 % l R1 % R1 ¢
a b d c e f
GND e
Typical Resistance Values
R1=15k =(a+ c+
R2-36k g=(a+b)(c+?
f=Cc+e
PIN CONNECTIONS
Schematic a b c d f g h
G Package (TO-99) 1 2 3 a4 5 6 7 8
F Package (TO-91) 1 2 4 5 6 7 9 10

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

Input Pulse
_.I_L TPin V
BOT
500 {
s
MC909 1.5k
1N3063
or
EQUIV

TPout

L 16pF A= or

= Ground unused input pins.
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TEST VOLTAGE VALUES
@Test (Volts)

Temperature | V. | V_ [ Vaor | Vg Vee | Vu

—55°C [ 0.970 [0.935 | 1.80 | 0.650 | 3.00 | 0.500
MC908 ¢ +25°C| 0.805|0.750 | 1.80 [ 0.450 | 3.00 | 0.400
+125°C| 0.590 | 0.555 | 1.80 | 0.260 | 3.00 | 0.300

0°C
0.880 |0.850 | 1.80 | 0.500 | 3.60 | 0.450

MC808 ¢ +25°C| 0.830 [0.800 | 1.80 [ 0.460 | 3.60 | 0.400
ELECTRICAL CHARACTERISTICS . . . . .
- +75°C| 0.740 [0.710 | 1.80 | 0.400 | 3.60 | 0.350
Pin Mco08 Test Limits MC808 Test Limits TEST VOLTAGE
Under —55°C +95°C +125°C 0°C +25°C +75°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit [ Vin | Von | Veor | Vot | Vec | Vi | Gnd
Input Current lin a - 125 - 130 - 110 | pAde - 150 - 140 - 140 1LAde a - b - h - c,d, e
b - 125 - 130 - 110 - 150 - 140 - 140 b - a - - c,d, e
0.81, ¢ - 100 | - | 104 - 88 - | 120 | - 112 - |1 c - - - - la,bde
e - |10 | - | 104 | - 88 | - - 120 | - |1 - | 112 e - - - a,b,c,d
Output Current lA3 £ 350 - 364 - 308 - nAde 420 - 430 - 395 - nAdc f c,e - - h - a,b,d
IA4 g 475 - 494 - 418 - l 570 - 570 - 535 - l g a - c,e l - b,d
g 415 | - 494 | - | 418 | - 570 | - 570 | - 535 | - g b - c,e - a,d
Output Voltage out g - 620 - 300 - 230 | mVde - 400 - 350 - 300 mVdc - f a,b,c,e - h - d
Saturation Voltage | v f - 220 - 220 - 220 | mvdc - 250 - 250 - 250 mVdc - - c e h - a,b,d
CE(sat) ¢ R _ -
N B - - - e c - a,b,d
g - - - - - - - - - a,b - c,d, e
g - - - - - - f - a,b,c,e - - d
Isolation Leakage I, h - 100 - 100 - 100 | pAde - 100 - 100 - 100 | pAde - - - - - h ah cd,e
Current
Pulse | Pulse
In Out
Switching Time t c-g+ - - - 80 - - ns - - - 80 - - ns c g b, e - h - a,d
c+g- - - - 100 - - ns - - - 100 - - ns c g b, e - h - a,d

Input pins not listed are left open.

(Panunuod) 808Nl ‘8060



' HALF-ADDERS \

mW MRTL MC908/808 series

MC912 - MC812

Available in TO-99 Metal Can, Add G Suffix.
Available in TO-91 Flat Package, Add F Suffix.

The MC912/MC812 is an RTL Half-Adder.

Vee By applying the complement of pins aand b to
h 99 f pins ¢ and e, the “SUM" and “NOT SUM" func-
tions of a binary half-adder are produced on pin
g and f respectively.
(' (’ <
2 R2 :: R2 R2 R2 g
1 :
f
R1 b 0
c
e
R1 R1 R1 R1 f=a.b+cee
a b d c e g=(atb)(c+e)
GND
Typical Resistance Values o :'N CSNNiCT'OdNS . . 5 -
:; : ;2t G Package (T0-99) 1] 2|3 a|5 | 6|7 8
’ F Package (TO-91) 1 2 4 5 | 6 7 9 10

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin
500
s
1.5k ¢
1N3063
o ¥

TPout

750
<16 pF
1N3063 ¥

TPin

= Ground unused input pins.
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TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V. | V| Vaor| Vor | Vec | Vi
—55°C [ 0.970 [ 0.935 | 1.80 | 0.650 | 3.00 | 0.500
MC912 { +25°C|0.805 | 0.750 | 1.80 | 0.450 | 3.00 | 0.400
+125°C | 0.590 | 0.555 | 1.80 | 0.260 [ 3.00 | 0.300
0°C|o0.880 | 0.850 | 1.80 | 0.500 | 3.60 |0.450
ELECTRICAL CHARACTERISTICS MC812 { +25°C|{0.830 [ 0.800 | 1.80 | 0.460 | 3.60 | 0.400
+75°C|0.740 | 0.710 | 1.80 | 0.400 | 3.60 | 0.350
Pin MC912 Test Limits Mmc8i2 Test Limits TEST VOLTAGE
Under —55°C +25°C F125°C 0°C +25°C +75°C APPLIED TO PINS \I}ISTED B;LOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min [ Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Ves cc | Yu | Gnd
Input Current Ly a - 125 - 130 - | 110 | pAde - 150 - 140 - 140 | pAde | a - b - h - c,d,e
b - - - - - - b - a - - c,d,e
¢ - - - - - - c - e - l - a,b,d
e - - - - - - e - c - - a,b,d
Output Current Ing g 350 | - 364 - 308 - | pAde | 420 - 430 - 395 - pAde | g a,c - - h b,d, e
I, g 350 | - 364 - 308 - l 420 - 430 - 395 - 1 g b, e - - l - a,c,d
Ly f 415 | - 494 - 418 - 570 - 570 - 535 - f - - - - hbgde
Output Voltage Vout f - | 620 - | 300 - | 230 |mvde| - 400 - 350 - 300 | mvde| - g lab,ce| - h - d
Saturation Voltage VCE(sat) f - 220 - 220 - 220 | mVde - 250 - 250 - | 250 mVdc g - a,b,c,e| - h - d
R R R R N e T e O T T B ol B« :
g - - - - - - - - a,b c,e ‘ - ‘
Isolation Leakage 1, h - 100 - | 100 - | 100 |pAde | - 100 - 100 - 100 | pAde | - - - - - h  [a,bed,e
Current
Pulse | Pulse
In Out
Switching Time t a+f- - - - 100 - - ns - - - 100 - - ns a f e - h - b,c,d
a~f+ - - - 80 - - ns - - - 80 - - ns a f e - h - b,c,d

Input pins not listed are left open.

(panunuod) ZL 8O ‘ZL6IN



tas (n5)

MC912, MC812 (continued)

PROPAGATION DELAY versus TEMPERATURE

100
FO=1
sl A
4\//(Fl -3
\-\
%\M
60 f
. oo Voo
3

40

20

0

-55 0 +25 +125

Tp, AMBIENT TEMPERATURE (°c)
Yy
FO=4
80
80 E———
FI=3
FO=1

60

4
40
8
0
-85 0 +25 +125

Ta. AMBIENT TEMPERATURE (°c)
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l SATE EXPANDER \ mW MRTL MC908/808 series

MC921 - MC821

Auvailable in TO-99 Metal Can, Add G Suffix.
Available in TO-91 Flat Package, Add F Suffix.

This gate expander is designed to increase the fan-in
capability of the gates in the mW MRTL line.

() a ~ NUMBER IN PARENTHESIS INDICATES mW MRTL
o __—D&_a 9 =37+b LOADING FACTOR
b

(e \A
(1) e = ) NOTES ON USE OF THE MC921/MC821

=27 nst 1. The input loading factor of the expanded gate is 1.33.

tpd YP 2. Pin h of the expander must be connected to Vcc.

Pp = 3.0 mW typ (Input High) 3. The output loading factor of the expanded gate is de-
Negligible (Inputs Low) creased 0.5 load for every added node.

PIN CONNECTIONS
Schematic a b c d e f g h
G Package (TO-99) 1 2 3 4
F Package (TO-91) | 1 2, 4 5 6 7 9 | 10

7\
A .
\L‘ -

GND

Typical Resistance Value
R1=15k
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TEST VOLTAGE VALUES

@Test (Volts) (k ohms)
- -
Temperature | V. | V. | Vaor | Vour | Vec | Van | Vau
—55°C [0.970 | 0.935| 1.80 | 0.650 | 3.00 | 4.27 | 2.8
MC921 { +25°C| 0.805 | 0.750 | 1.80 | 0.450 | 3.00 4.3 | 2.7
ELECTRICAL CHARACTERISTICS +125°C| 0.590 | 0.555| 1.80 | 0.260 | 3.00 50 | 3.0
0°C| 0.880 | 0.850 | 1.80 | 0.500 | 3.60 | 4.3 | 2.7
Test procedures shown are for one expander only. MC821 { +25°C| 0.830 | 0.800 | 1.80 | 0.460 | 3.60 | 4.3 | 2.7
Other expanders are tested in the same manner. +75°C [ 0.740 | 0.710 | 1.80 | 0.400]| 3.60 | 4.7 | 2.8
Pin MC921 Test Limits MC821 Test Limits TEST VOLTAGE
Under —55°C +95°C +125°C 0°C +95°C +75°C APPLIED TO PINS LISTED BELOW: _
. B .
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit Min | Max | Min | Max | Min | Max | Unit | Vin | Vo Veor | Vot | Vec | Vew | Ve [ Gnd
Input Current I N a - 125 - 130 - 110 | pAdc - 150 - 140 - 140 | pAdc a - b - h g - d
i b - | 125 - 130 - | 110 | pAde| - 150 - 140 - 140 | pAde b - a - h g - d
Output Leakage ICEX g - 5.0 - 5.0 - 40 pAde - 20 - 20 - 20 1LAde g - - a,b h - - d
Current
Output Voltage vCE(s’lt) g - 620 - 300 - 230 mVdc - 400 - 350 - 300 | mvdc - a - - h - g ,d
2 g - | 620 - | 300 - | 230 | mvde| - 400 - 350 - 300 | mvde | - b - - h - g a,d
Saturation Voltage VCE( ) g - 220 - 220 - 220 | mvde - 250 - 250 - 250 | mvdc a - - - h - g b,d
sa g - | 220 - | 220 - | 220 | mvde| - 250 - 250 - 250 |[mvde | b - - - h - g a,d
Isolation Leakage I g - 100 - 100 - 100 | pAdc - 100 - 100 - 100 | pAdc - - - - g - - a,b,d
Current h - | 100 - | 100 - | 100 | pAde| - 100 - 100 - 100 | pAde - - - - h - - |a,b,d

Ground input pins of expander not under test.
Other pins not listed are left open.

*Resistor value to VCC'

(penunuod) LZgOW ‘L 260N



’ QUAD 2-INPUT EXPANDER&

mW MRTL MC908/808 series

MC9921 . MC9821

Available in TO-86 Flat Package, Add F Suffix.

This element consists of four 2-input expanders in a
single package to increase the input capability of mW

MRTL gates.

(1 1 \
—>3 =7+2
(1) 2
(1) 4 D %
—a 6
(1) 5 NUMBER IN PARENTHESIS INDICATES mW MRTL
1) 9 AN LOADING FACTOR
-— 8
(1) 10
(1) 12 \
-1
(1) 13 NOTES ON THE USE OF THE MC9921/MC9821
tog = 27 + 1. The input loading factor of the expanded gate is 1.33.
pd ns typ 2. Pin 14 of the expander must be connected to Vee-
Pp = 20 mW typ (Input High) 3. The output loading factor of the expanded gate is de-
Negligible (Inputs Low) creased 0.5 load for every added node.
30 60 8 ? 110
< P4 P4
R1g Ri1g R1¢ R13 R1g Ri1 R12 R13
1l> 20 40 50 QJ) 10 126 13J) 75

GND

Ve connection to pin 14 not shown
Typical Resistance Value
R1=15k
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TEST VOLTAGE VALUES

@Test (Volts) (ko)
*
Temperature |V, Voo | Veor | Votr | Vec | Vi
—55°C [0.970 [0.935 | 1.80 [0.650 | 3.00 | 3.6
MC9921 { +25°C|o0.805 |0.750 | 1.80 | 0.450 | 3.00 | 3.6
O,
ELECTRICAL CHARACTERISTICS +125°C 0.590 | 0.555 | 1.80 |0.260 | 3.00 | 4.0
. 0°C|0.880 | 0.850 | 1.80 | 0.500 | 3.60 | 3.6
gest procedures’'shown are.fo.r one expander only. Mc9821 | +25°¢ [0.830 0,800 | 1.80 | 0.460 | 3.60 | 3.6
ther expanders are tested in the same manner. +75°C [0.720 | 0.710 | 1.80 | 0.400 | 3.60 | 3.6
Pin MC9921 Test Limits MC9821 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +95°C +75°C APPLIED TO PINS LISTED BELOW:
o . . 0 . . . . . . *
Characteristic Symbol | Test | Min [ Max | Min [ Max | Min [ Max | Unit | Min [ Max | Min | Max | Min | Max | Unit | Vin | VYon | Veor | Vorr | Vec | V&' | ©nd
Input Current I‘n 1 - 125 - 130 - 110 | pAde - 150 - 140 - 140 wAde 1 - 2 - 14 3 7
’ 2 - 125 - 130 - 110 | pAde - 150 - 140 - 140 | pAde | 2 - 1 - 14 3 7
Output Leakage Iopx 3 - 25 - 25 - 30 | pAde - 40 - 40 - 50 | pAde | 3 - - 1,2 14 - 7
Current
Output Voltage Vout 3 - 620 - 300 - 230 |mVdc - 400 - 350 - 300 |mVde - 1 - - 14 3 2,7
3 - 620 - | 300 - 230 | mvde - | 400 - | 350 - | 300 |mvde | - 2 - - 14 3 1,7
Saturation Voltage VCE(sat) 3 - 220 - 220 - 220 |mVde - 250 - 250 - 250 | mVdc 1 - - - 14 3 2,7
3 - 220 - | 220 - 220 |mvde - |250 - | 250 - | 250 |mvde | 2 - - - 14 3 1,7

Ground input pins of expanders not under test.
Other pins not listed are left open.
*Resistor value to V..

cc

(Penunuod) L z86IN ‘L 266N
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MILLIWATT AND MEDIUM-POWER

PLASTIC MR

INTEGRATED CIRCUITS

This series of MRTL logic circuits is packaged in the molded plastic package to provide exceptional
economy. This group contains devices from both the medium-power and low-power groups; the medium-

power devices have loading factors normalized for ease of mixing the two power levels in a system.

General Information

INDEX

Summary of Devices Available in mW MRTL (low power)
Summary of Devices Available in MRTL (medium power)

DEVICE SPECIFICATIONS

' GATES
MC718P, MC818P
MC719P, MC819P
MC793P, MC893P
MC717P, MC817P
MC715P, MC815P
MC725P, MC825P
MC792P, MC892P
MC724P, MC824P
MC771P, MC871P.

BUFFERS ,
MC798P, MC898P
MC799P, MC899P
MC788P, MC888P

FLIP-FLOPS
MC776P, MC876P
MC778P, MC878P
MC722P, MC822P
MC791P, MC891P
MC723P, MC816P
MC726P, MC826P
MC790P, MC890P

INVERTERS
MC789P, MC889P

EXPANDERS

© MC786P, MC886P
MC785P, MC885P
MC9721P, MC9821P
- MC9719P, MC9819P

Dual 3-Input Gates
Dual 4-Input Gates
Triple 3-Input Gates
Quad 2-Input Gates

. Dual 3-Input Gates

Dual 4-Input Gates
Triple 3-Input Gates
Quad 2-Input Gates

Quad Exclusive OR Gates

Dual Buffers
Dual Buffers, Inverting
Dual Buffers, Non-Inverting

Dual J-K Flip-Flops
Dual Type D Flip-Flops
J-K Flip-Flops

Dual J-K Flip-Flops
J-K Flip-Flops

J-K Flip-Flops

Dual J-K Flip-Flops

Hex Inverters

Dual 4-Input Expanders
Quad 2-Input Expanders
Quad 2-Input Expanders
Hex Expanders

MULTI-FUNCTION DEVICES
MC779P, MC879P 1 J-K Flip-Flop, 1 Expander, 2 Buffers
MC787P, MC887P 1 J-K Flip-Flop, 1 Inverter, 2 Buffers

ADDERS and SUBTRACTORS
MC775P, MC875P
MC796P, MC896P
MC797P, MC897P

SHIFT REGISTERS

‘ MC784P, MC884P
MC783P, MC883P

Dual Half-Adders
Dual Full Adders
Dual Full Subtractors

Dual Half-Shift Registers
Dual Half-Shift Registers With Inverter

6-156

Page No.

6-158
6-159
6-162

6-166
6-168
6-170
6-172
6-174
6-176
6-178
6-180
6-182

6-184
6-186
6-188

6-190
6-193
6-196
6-199
6-202
6-205
6-208

6-211

6-213
6-215
6-217
6-219

6-221
6-224

6-227
6-229
6-232

6-235
6-237



NUMERICAL INDEX
(Functions and Characteristics)

Ve =36V £10%, T = 26°C, Case 93

Output
Loading Factor Propagation
Type each output " Delay Total Power
MC700 MC800 tpd Dissipation Page
Function +15 to +65°C | 0 to +75°C Series Series ns typ mW typ/pkg @D No.
MRTL
Dual 3-Input NOR Gate MC715P MC815P 16 5 12 55/15 6174
J-K Flip-Flop MCB16P — 3 35 91/79 @ 6-202
J-K Flip-Flop MC723P 10 — 35 91779 @ 6-202
Quad 2-Input NOR Gate MC724P MC824P 16 5 12 100/30 6-180
Dual 4-Input NOR Gate MC725P MC825P 16 5 12 60/15 6-176
J-K Flip-Flop - MC726P MC826P 16 5 35 100/86 6-205
Quad Exclusive OR Gate MC771P MC871P 16 5 12 37 6-182
Dual Half Adder MC775P MC875P 16 5 20 120 6-227
1 J-K Flip-Flop, 1 , 2 Buffers MC779P MC879P — — — 166/169 (3 6-221
Dual Half-Shift Register MC783P MC883P 13 4 22 140 6-237
Dual Half-Shift Register w/Inverter MC784P MC884P 13 4 22 100 6-235
Quad 2-Input Expander MC785P MC885P - - 12 20/— 6-215
Dual 4-Input Expander MC786P MC886P - - 12 20/— 6-213
1 J-K Flip-Flop, 1 Inverter, 2 Buffers MC787P MC887pP - — - 163/177 @ 6-224
Dual 3-Input Buffer, non inverting MC788P mcC8sspP 80 25 24 145/56 6-188
Hex Inverter MC789P MC889P 16 5 12 130/15 6-211
Dual J-K Flip-Flop MC790P MC830P 10 3 35 182/158 @ 6-208
Dual J-K Flip-Flop MC791P MC891P 16 5 40 190/160 @ 6199
Triple 3-Input NOR Gate MC792P MC892P 16 5 12 82/24 6-178
Dual Full Adder MC796P MC896P 13 4 60 84 6-229
Dual Full Subtractor MC797P MC897P 13 4 60 84 6-232
Dual Buffer MC799P MC899P 80 25 20 50/100 6-186
Hex Expander MC9719P MC9819P - — 12 13/— 6219
mW MRTL All Series
Quad 2-input NOR Gate MC717P MC817P 4 27 20/5.0 6-172
Dual 3-Input NOR Gate MC718P MC818P 4 27 12/2.5 6-166
Dual 4-Input NOR Gate MC719P MC819P 4 27 13/2.5 6-168
J-K Flip-Flop MC722P MC822P 4 70 24/20 @ 6196
Dual JK Flip-Flop MC776P MC876P 2 50 41729 @ 6-190
Dual Type D Flip-Flop MC778P mC878P 3 60 48/35 @ 6-193
Triple 3-Input NOR Gate MC793P MC893P 4 27 18/3.5 6-170
Dual 2-Input Buffer MC798P MC898P 30 57 14/46 6-184
Quad 2-Input Expander MC9721P MC9821P - 27 20/— 6-217

@ tnputs High/Inputs Low unless otherwise noted.

@ Only Clock Input High/inputs Low

@ Only Clock Input High on flip-flop, other element Inputs High/Inputs Low
@ Direct Set and Direct Clear Low, All Other Inputs High/All Inputs Low
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TRADEMARK OF MOTOROLA INC.

GENERAL INFORMATION

PLASTIC MRTL MC700P/800P series

14

0035 [ —
w ;
RAD

weckanicaL | O

INDEX

POINT
wl L 0030
0070

@ This dimension s measured
atthe seating piane.

@ 4 insulating stand-offs

&

g

L

1
0025~A— SEATING PLANE

v

7 orarT |~
0750 MAX k= ‘\
0030
o0 / TP
wx /|
— o
0008
oo
|_ r-l L r‘ 0100 -
00621 N |op20__|
£ oo 030
™w o015 @®
REF 0

s

Rating Symbol Value Unit
Input Voltage — +4.0 Vvde
Power Supply Voltage (Pulsed = 1.0 s) —_ +12 Vdc
Operating Temperature Range Ta : °C
MC700P Series +15 to +55
MCB800P Series Oto +75
Storage Temperature Range Tag —55to +125 °C

lazy Lag,
Lagy lasy
|A|01 lAl}'
laie

Minimum available output current from a device with
an output loading factor of 2, 3, 4, 5, 10, 13, and 16
respectively. -Output voltage not to fall below the
value of Vin.

Minimum available output current from a buffer.
Output voltage not to fall below the value of V.
The maximum available current from the output of
a Dual Gate.

Collector current of a circuit when Vi, is applied to
the output pin and V.« is applied to the input pins.
Maximum input current drawn by one input of a gate
with Vi, applied. All other gate inputs are returned to
Veor.

Current drawn from the Vi, supply by the Toggle pin
of the Flip-Flop.

Maximum input current drawn by one input of a de-
vice with 2 bases internally tied together.

Isolation leakage current.

® EXPANDER RULES:

Vior = =10 mV Vecc = =10 mV V,

Veesan)

Vin

6-158

==2mVVi=+1% Voo = x2mV Vo = =2 mV Vu = =2 mV

Output load current.
A high value voltage applied to an input of a device
to insure saturation of the driven transistor.
Supply voltage.
Maximum saturation voltage with Vsor applied to the
input.
Minimum high level voltage applied to the input of
a device.
A supply voltage low enough to allow flow of leakage
currents only.
The maximum voltage which may be applied to an
input terminal without turning the transistor on.
The minimum voltage which may be applied to an
input terminal that will turn the transistor on.
The maximum output voltage with V., applied to the
input.
Value of external resistor connected to Vcc for test
purposes.

Vs = highest node resistor value

Vi = lowest node resistor value

1. The MC785P/885P, MC786P/886P and MC9719P/9819P MRTL expanders can be used to
expand medium-power MRTL output nodes only. The MC9721P/9821P expander can be
used to expand mW MRTL output nodes only.

2. mW MRTL and MC800 MRTL Series: When using the MC885P, MC886P, MC9819P or
MC9721 /9821 subtract 0.5 from the output loading factor of the expanded gate for each
expander node that is connected; also increase the input loading factor of the expanded
gate by a factor of 1.33.

3. MC700 MRTL Series: When using the MC785P, MC786P or MC97 19P subtract 2.0 from the
output loading factor of the medium-power MRTL expanded gate for each expander node
that is connected; also increase the input loading factor of the medium-power expanded
gate by a factor of 3.75.

e The number of load circuits that may be driven from an output is determined by the output load-
ing factor and the sum of all input loading factors for the circuits connected to that output. The
summation of the input loading factors should not exceed the stated drive capability of the output.

. When mixing MRTL and mWMRTL in the same system, the loading factors must be normalized

in accordance with the input current of the units being driven.

o All unused inputs should be returned to ground.



PLASTIC mW MRTL MC700P/800P series
LOADING DIAGRAMS

LOW POWER mW MRTL DEVICES

The logic diagrams shown describe the MC700P/MC800P
Series of low-power resistor-transistor logic integrated cir-
cuits and permit quick selection of those circuits required
for the implementation of a system design. Pertinent infor-
mation such as logic equations, truth tables, typical propa-
gation delay time (tpd), typical package power dissipation
(Pp). pin numbers, input loading, and fan-out is shown for
each device. The package pin number is shown adjacent to
the terminal end. The number in parenthesis indicates the
input loading factor (if on the circuit input terminal) or load
driving ability — fan-out — (if on the circuit output terminal).

Using the indicated loading factors, these low-power mW

MRTL circuits are compatible with the medium-power MRTL
circuits shown on page 6-162. The number of load circuits
that may be driven from an output is determined by the
output loading factor and the sum of all input loading fac-
tors for the circuits connected to that output. The summa-
tion of the input loading factors should not exceed the
stated drive capability of the output. The loading data is
valid over the temperature range of +15 to +55°C for the
MC700P Series, and 0 to +75°C for the MC800P Series,
with Voo = 3.6 V £10%.

All elements in the MC700P/MC800P Series operate with
Ve applied to pin 11 and ground connected to pin 4.

— GATES

MC718P » MC818P
Dual 3-Input Gate

3 (4)

(1) 5
o 6@0—10(4)
1 s

3=2+12+13
tpd =27 ns
Pp =12 mW (Input High)

MC719P  MC819P
Dual 4-Input Gate

(1) 2
(1) 3
(1) 13 12 (4)
(1) 14
(1) 5
(1) 8
(1) 9

12=2+3+13+14

tod =27 ns

Pp =13 mW (Input High)
2.5 mW (Inputs Low)

MC793P « MC893P
Triple 3-Input Gate

3(4)

= >
a2 5(4)

3=1+2+14

tod =27 ns

Pp = 18 mW (Input High)
3.5 mW (Inputs Low)

2.5 mW (Inputs Low)

MC717P » MC817P
Quad 2-Input Gate

M 1
(1 2
(1) e
1 7

) >—
) —
(1) 9:[>0__
) e

3 (4)
5 (4)

8 (4)
(1) 10 (

(1) 12
(1) 13

14 (4)

3=1+2

tod =27 ns

Pp = 20 mW (input High)
5.0 mW (Inputs Low)

——BUFFERS

MC798P ¢ MC898P
Dual 2-Input Buffer

(2) 13—
(2) 2—

3 (30)
12-A A4

QW
(2) 10
(2) &

5 (30)

e

3=2+13

tpd =57 ns

Pp = 14 mW (Input High)
46 mW (Inputs Low)
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LOW POWER mW MRTL DEVICES (continued)

— FLIP-FLOPS

MC722P  MC822P

(1) 12——_‘!

(1) 13—ds SD o—10(a)

(2) 2—QT

(4)

(1) 3—gc ¢p 3jo—6

(1) o—1
fTog =1 MHz
Pp = 24 mW (Only Clock Input High)
20 mW (Inputs Low)

J-K Flip-Flop

CLOCKED INPUT
DIRECT INPUT OPERATION @

OPERATION @D

— @ th+1@
So|tp|@)| @ s | c a | a
SN e 4 B I IS G IS

1 0 1 0
oo 0 1 o 1
tlrjojo 0 0 a, |a,®

Clock (T) to remain unchanged.

2. The output state will not change when the in-
put state goes from Sp = Cp to Sp = Cp = 0.
The output state cannot be predetermined in
the case where the input goes from Sp =Cp =1
toSp=Cp=0.

Direct inputs (Cp and Sp) must be low.

. The time period prior to the negative transition
of the clock pulse is denoted t, and the time
period subsequent to this transition is denoted
th+-

5. Qp is the state of the Q output in the time

period tp,.

6. Clock pulse fall time must be <100 ns.

AW

MC776P « MC876P
Dual J-K Flip-Flop

(1) 3—Qs Q 13 (2)

(2) 2—aT
(1) 1—dc cDao__u(z)

(1)12_—]

(1)

5—qs QP—9 (2)

(2) e—dT

(1) 7—qc ¢ Opp—s
(1 10—

fTog =3 MHz
Pp =41 mW (Only Clock Input High)
29 mW (Inputs Low)

(2)

CLOCKED INPUT

OPERATION
In In+1
s c Q ol
1 1 Q, | Qn
1 [ 1 0
0 1 0 1
o |-0 | T, | a,

Direct input (Cp) must be low.

. The time period prior to the negative transition

of the clock pulse is denoted t, and the time per-
iod subsequent to this transition is denoted tn4q.

. Qp is the state of the Q output in the time

period tn.
Clock pulse fall time must be <100 ns.

MC778P e MC878P
Dual Type D Flip-Flop

(1) Z—l

(1) 3—ds 5D qo—14(3)

(1.8) 12— T

5—ds SD glo—s (3)

(1.8) 10— T

cp QP—7 (3)

(1) 9
frog = 1 MHz
Pp = 48 mW (Direct Set (Sp) and Direct

Clear (CD) Low; all other Inputs High)
35 mW (All Inputs Low)

DIRECT INPUT
OPERATION @

CLOCKED INPUT
OPERATION ®

sp| cp| @ a th®@| the1®@
[0} (s} @ [0} s Q Q
1 0 1 0 1 1 0
0 1 0 1 ] [§] 1
1 1 8] 0
1. Clock (T input) must be high.
2. The output state will not change when the input

dpw

state goes from Sp = Cp to Sp = Cp = 0. The
output state cannot be predetermined in the
case where the input goes from Sp = Cp =1
to Sp = Cp = 0.

Direct inputs (Cp and Sp) must be low.

. The time period prior to the negative transition

of the clock pulse is denoted t, and the time
period subsequent to this transition is denoted
th+1-
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LOW POWER mW MRTL DEVICES (continued)

— EXPANDERS

MC9721P ¢ MC9821PQuad 2-Input Expander

(1.3) 1 S
A3
(1.3) 2
(1.3) 7 \ tpd = 27 ns
(1.3) 9 N Pp = 20 mW (Input High)
(1.3) 10 8 Negligible (Inputs Low)

L
IS

(1.3) 12
(1.3) 13,
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LOADING DIAGRAMS \ PLASTIC mW MRTL MC700P/800P series

MEDIUM-POWER MRTL DEVICES

The logic diagrams shown describe the MC700P/MC800P
Series of medium-power resistor-transistor logic integrated
circuits and permit quick selection of those circuits required
for the implementation of a system design. Pertinent infor-
mation such as logic equations, truth tables, typical propaga-
tion delay time (tpd), typical package power dissipation
(Pp), pin numbers, input loading, and fan-out is shown for
each device. The package pin number is shown adjacent to
the terminal end. The number in parenthesis or brackets
indicates the input loading factor (if on the circuit input
terminal) or load driving ability — fan-out — (if on the cir-
cuit output terminal). The bracketed number is the loading
factor when working with other medium-power devices; e.g.,
[1] is the MRTL load factor defined as 1 times the MRTL
basic gate input current (600 uAdc @ +25°C). The number
in parenthesis is the loading factor when working with mW

MRTL devices; e.g., (3) is the MRTL load factor defined as
3 times the mW MRTL basic gate input current (140 uAdc
@ +25°C.

Using the parenthetic loading factors, these medium-pow-
er MRTL circuits are compatible with the low-power mW
MRTL circuits shown on page 6-159. The number of load
circuits that may be driven from an output is determined
by the output loading factor and the sum of all input load-
ing factors for the circuits connected to that output. The
summation of the input loading factors should not exceed
the stated drive capability of the output. The loading data
is valid over the temperature range of +15 to +55°C for the
MC700P Series, and 0 to +75°C for the MC800P Series,
with Voo = 3.6 V +10%.

All elements in the MC700P/800P Series operate with
VCC applied to pin 11 and ground connected to pin 4.

r—— GATES

MC715P « MC815P
Dual 3-Input Gate

[1] (3)
(11 (3)

[11 (3 9
[1] (3) &
{11 (3) 63}0—10(16) t51] (11 (310
i@ o [11 (3) 12
(11 (3) 13
3=2+12+13
tpg =12 ns 3=1+2
Pp =55 mW (input High) thg=12ns

15 mW (Inputs Low)

MC724P ¢ MC824P
Quad 2-Input Gate

1
) e
N8 E=T Dos vos| mm —)
3 (16) [5
{11 (3 13 nl@ 7

Pp = 100 mW (Input High)
30 mW (Inputs Low)

MC725P « MC825P
Dual 4-Input Gate

[11(3) 2 [
11 (3 3 {
[11 (313 12(16) [5]] [
[1] (3) 14 [
[11(3) 8 {
[11(3) 6
10 (16) [5]

(1 (3 7%:>>' (
[1]1 (3) o E

12=2+3+13+ 14

tog=12ns

Pp = 60 mW (Input High)
15 mW (Inputs Low)

3=1+2+14
tpg = 12ns

MC792P « MC892P
Triple 3-Input Gate

=

3) 2 3(16) [5
(3) 14 ) (5]
(3) 6

(3) 7E:>o—5(16) (5]
(3) 8

1] (3) 10

1] (3) 12 9 (16) [5]
11 (3) 13

Pp = 82 mW (Input High)
24 mW (Inputs Low)

MC771P e MC871P
Quad Exclusive “OR" Gate
3 (16) [5] [[2] (B) 1 —1
5 (16) [5] 3 (16)[5]
e e (5] |2} (B) 24
14.(16) [5] |12] (5) 6 —t
5 (16)[5]
(2] (5) 7 —4
[2] (5) 9 —
8 (16)[5]
[2] (5) 10
[2] (5) 12 —
14(16) [5]
[2] (5) 13
3=1-2+1-2
tpa =12 ns
Pp =87 mw
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MEDIUM-POWER MRTL DEVICES: (continued)

—— BUFFERS

MC788P  MC888P Dual 3-Input Buffer

(Non-Inverting)

14.(10) [3]
[1] (3)1 13 (16) [5]
m g;% 12:(80) [25]
[1] (3) 5
{H 233‘3 10 (80) [25]
-3 (16) [5]
8 (10) [3]
14=T+2+3

tod = 24 ns
Pp = 145 mW (Input High) 13=1+2+3
56 mW (inputs Low) 12=1+2+3
Qutputs 12, 13, or 14 may not be used simultaneously.
Outputs 8, 9, or 10 may not be used simultaneously.

MC799P » MC899P Dual Buffer

9 10 (16) (5]
5 (80) [25]
(2] (6) &
(2] (6) 13
3 (80) [25]
12 2 (16) [5]
tpg = 20 ns 10=86
Pp = 50 mW (Input High) 5-=8

100 mW (Inputs Low)
Outputs 2 and 3 may not be used simultaneously.
Outputs 5 and 10 may not be used simultaneously.

— HALF-SHIFT REGISTERS

MC784P e MC884P
Dual Half-Shift Register

MC783P e MC883P
Half-Shift Register

(Without Inverter)

[11(3)1

Qp—14 (1
[2] (6) 2

a 12 (1
[11(3)3
[11(3) 5

op—s8 (1
[2] (8) 6

Qp—10(1
11 (37

14=12(1+2)
12=14(3+2)
thg =22 ns

Pp =100 mW

(11 ()1
3) [4]

[3] (9) 2
3) (4] [11(3)3
3) (4]

[11(3)5
3) [4]

[3]1 (9)6

11 (3)7

Qp—14 (13) [4]

Ol

12 (13) (4]

13 (16) [5]

[}

P—s8 (13) [4]

ol

P—10(13) [4] 14=12(1+2)

12=14(3+2)
thd =22 ns
Pp = 140 mW.

9 (16) [5]

——EXPANDERS

MC785P » MC885P
Quad 2-Input Expander

[1.3] (3.75) 1:D°'§3 (1.3]
[1.3]1 (3.75) 2 N [1.31
[1.31
[1.3] (3.75) G:Do—As a
[1.3] (3.78) 7
[1.3] (3.78) 9 \—\8 [1.31
[1.3] (3.75) 10. N Hg}
[1.3] (3.75) 12 AV (1.3]
[1.31 (3.75) 13.
3=T+2
thg =12 ns

Pp =20 mW (Input High)
Negligible (inputs Low)

MC786P e MC836P
Dual 4-Input Expander

(3.75) 2 \\
(3.75) 3 —A12
(3.75) 13

(3.75) 14

(3.75) 5 \\
(3.75) 6 -10
(3.75) 7

(3.75) 9

12=2+3+13+14

tod =12 ns

Pp = 20 mW (Input High)
Negligible (Inputs Low)

MC9719P ¢ MC9819P
Hex Expander

l/’
~

y

3] (3.75) 8

|
4
o

[1.3] (3.75): 9

[1.3] (3.75) 10

L
w

(1.3] (3.75) 12

|
Y
N

[1.3] (3.75)13

b

[1.3] (3.75) 14 1

/

tog = 12 ns 7-8
Pp = 13 mW (Input High)
Negligible (Inputs Low)
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MEDIUM-POWER MRTL DEVICES (continued)

—— FLIP-FLOPS

MC791P « MC891P
DIRECT INPUT Dual J-K Flip-Flop
OPERATION @ . . )
o] co | @ 3 J-K FLIP-FLOP TRUTH TABLES (11.43) 3—ds alo—13 (16) 15
clojl@] o [2] (5) 2—qT
1 o 1 o 1. Clock (T) to remain unchanged.
o 1 [+] 1 2. The output state will not change when the in- {11 (3) 1—qgC cDﬁo_-m (16) [5]
1 1 0 0 put state goes from Sp = Cp to Sp = Cpn = 0.
The output state cannot be predetermined in [11 (3) 12 I
CLOCKED INPUT the case where the input goes from Sp = Cp = 1
OPERATION ® t0Sp=Cp=0. : '
all types 3. Direct inputs (Cp and Sp) must be low. 1@ s S QP—o9 (16) (5]
4. The time period prior to the negative transition
1 T
n@ 1 @_ of the clock pulse is denoted t, and the time [21(5) & qT
S C Q Q - period subsequent to this transition is denoted _
1 1 |e.®| G, the. (1] (3 7—qC ¢y Bo—8 (16) (5]
1 0 1 0 5. g!e,;i;z ttr:‘e state of tr‘|e Q output in the time 11 (3 10
o 1 _0 1 6. Clock pulse fall time must be < 100 ns. ) fTog=4 MHz
; o o Qn . o‘ﬂ@ Pp = 190 mW (Only Clock Input High)
160 mW (Inputs Low)
MC723P « MC816P MC726P e MC826P e MC790P ¢ MC890P
J-K Flip-Flop J-K Flip-Flop ot Dual J-K Flip-Flop
f1] (3} 3—Qgs Qjo—13(10) (3]
[2).(58) 2—QT
hl @2 (11 @) 1—qc ¢, Bfo—14(10) (3]
(1@ 12—gs  op—10(10 (3] (11 (3) 13—ds S0 app—10 (16) 5] T
(2] (&) 2—dT [1] (3)12
) 2 (21 (5) 2—qt @ s
— _ —as Qo—9 (10) [3]
[11 (3 3—qcC ¢cp QP— 5 (10) 3] (11 (3)-3—dc ¢y Op—s6 (16) (5] (2]
l 21 (5) 6—QT
1113 9 @ o— 1 _
(11 (30 7—gC cp 9 8 (10) [3]
[11 (3 10___[
fTog = 4 MHz fTog = 4 MHz frog =4 MHz
Pp =91 mW (Only Clock Input High) Pp = 100 mW (Only Clock Input High) Pp = 182 mW (Only Clock Input High)
79 mW (Inputs Low) 86 mW (inputs Low) 158 mW (Inputs Low)
MC779P e MC879P , MC787P e MC887P
Multifunction Multifunction
(1 J-K FLIP-FLOP, 1 EXPANDER, 2 BUFFERS) (1 J-K FLIP-FLOP, 1 INVERTER, 2 BUFFERS)

12 (6 1 —Do—-D—z (80) {25 (21 (6 1—-Do—[>—z<so) 1251
(21 @ 16 —>o{>—13 80 (251 t21 (0 1a—{>o—{>—13 80 t2s]

[1.31* (3.75)* G—Do——Am (1 @ 3_| So——12(16) (5]
[11 (3} 5—qs QP—9 (10) (3] [11 (3) .5 s Qp—39 (10) &3]
(2l (s) 6—qr (21 (5 6—T
[1] (3 7—Cc Cp Qp—28(10) [3] [1] (3) 7——dc Cp Qp—s8 (10) [3]
(11 @ 10—7 1 @ 10—
Pp Po
Tog | tpd W Tog | tpd mw
MHz [ ns [{Input High) | (Inputs Low) MHz | ns | (Input High)|(Inputs Low)
FLIP-FLOP 4 — 91f 79 FLIP-FLOP 4 — 911 79
EACH BUFFER — 15 25 45 EACH BUFFER — 15 25 a5
EXPANDER - 12 2.5 Negligible INVERTER = 12 22 8

$Only Clock Input High
*Input loading factor is 3 for

pin 12 is tied to pin 8 or 9 on the same package.

iOnly Clock Input High
mW MRTL, or 1 for MRTL, if
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MEDIUM-POWER MRTL DEVICES (continued)

—— HALF ADDERS

MC775P « MC875P
Dual Half Adder

[1[(3) 14
(11 (3 1 13(16) (5]
(11 (3 2
111 (3) 3 12 (13) (4]
(11 (3 5
[11(3) 6 10 (13) [4]
(11 (3) 7 9 (16) (5]
(11 (3) 8

13=(14+1) (2+3)
12=2+3

tpg =20 ns

Pp = 120 mW typ

INVERTER

MC789P « MC889P
Hex Inverter

(11 (3) 8 7(16) (5]

{11 (3) 9—-{ >0———6(16) [5])
1l (3 10—|>o—5(16) (5]
(11 (3) 12————[>o—3(1e) (5]
(11 (3) 13 ——[>o—2(1e) (5]
(11 (3) 14 ——{>o—1 (16) [5]

tpg=12ns 1=14
Pp = 130 mW (Input High)
15 mW (Inputs Low)

—— FULL ADDER

MC796P e MC896P
Dual Full Adder

93] (9)[3] (9) (3]
27A 14]8 13fc;

H>e <2
>‘|>_‘ (13)(4]
>0

2 s

12
S (13)[4)

9)[3] (9)(3] (93]
6 8 9

H>o

r_,>= (13)5[41

10
] (13)(4)

Co = ABC; + ABC; + ABC; + ABC;
S = ABC; + ABC; + ABC; + ABS;

tpa = 60 ns typical

Pp = 84 mW typical

TRUTH TABLE

Input Logic Level |Output Logic Level
Ale]c s Co
0 0 0 0 o
o o 1 1 o
0 1 0 1 0
o 1 1 o 1
1 o ) 1 o
1 o 1 o 1
1 1 0 [ 1
1 1 1 1 1

FULL SUBTRACTOR

MC797P « MC897P
Dual Full Subtractor
(9)3) (93] (93]
29X 140Y 13908;
H o 8y

3
}-D" 1314)
>

)
-

+ o

12
= :D,, (1a)a]

(9)(3] (93] (9)(3]
6 8 9

H>

”D" HJ)[?II

1T

10
45 [RENCI]

)

D= YXB; + YXB; + YXB; + YX8;
B, = YXB; + YXB; + YXB; + YXB;
tpa = 60 ns typical
Pp = 84 mW typical

TRUTH TABLE
Input Logic Level |Output Logic Level
x [ v ] & ) 8,
o[ o] o o
o] o 1 1 1
0 1 o 1 1
o 1 1 o 1
1 o| o 1 )
1 o 1 o o
1 1 o o o
1 1 1 1 1
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r DUAL 3-NPUT GATES \ PLASTIC mW MRTL MC700P/800P series

~ MC718P - MC818P

Two 3-input positive logic NOR gates in a single
package. Each may be used independently, paralleled
for increasing the number of inputs (subject to loading
rules), or cross-connected to form bistable elements.
10

3R2 m 2

1 12 3 @
) 13

W 6 10 @)

m 9—L/

Rl% Rl%
6 9 3=2+4+12+413

NUMBER IN PARENTHESIS
INDICATES MC718P, MC818P LOADING FACTOR

TYPICAL RESISTANCE
VALUES

tpa= 27ns
R1=15k Po = 12 mW (Input High)
R2=3.6k 2.5mW (Inputs Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

l'sﬂ

_,_’ 500 |__
ns
15k

1/4 MC817P

f = 1.0 MHz mggse
te < 10 ns
te < 10 ns EQUIV

':L GROUND ALL UNUSED INPUTS.

TPin ’ \ ‘
’ 0.5V
tiz43- ~ti3—3+ = '

TPout i

\ ] osv
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919

TEST VOLTAGE VALUES

@ Test (Voits)
Temperature |  V;, Voo | Veor | Ver | Vec
S 0°C [0.880 [0.850 | 1.80 | 0.500 3.60
MC818P +25°C | 0.830|0.800 | 1.80 | 0.460| 3.60
ELECTRICAL CHARACTERISTICS l +75°C | 0.740 | 0.710 | 1.80 | 0.400| 3.60
Test procedures are shown for one gate only. S +15°C | 0.865 | 0.865 | 1.80 | 0.475] 3.60
The other gate is tested in the same manner. MC718P +25°C | 0.850 [0.850 | 1.80 | 0.460( 3.60
1 +55°C [ 0.800 [0.800 | 1.80 |0.430] 3.60
Mc818P Test Limits MC718P Test Limits TEST VOLTAGE
u::::: o 25 +75°C 15°C +25°C 155°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vi Voo | Veor | Vowr | Vec | Gnd
Input Current Iin 2 - 150 - 140 - 140 | pAde - 150 - 150 - 150 | pAdc 2 - 12,13 - 11 4
12 - - - - - - 12 - |23 -
S I I O e I R A I N RN
Output Current Loy 3 | 570 - 570 | - 535 | - | wAdc| 570 | - 570 | - 570 | - | pAde| 3 - - |2,12,13) 11 4
Output Voltage Vout 3 - 400 - 350 - 300 | mVde | - 400 - 300 - 320 | mVdc - 12 - - 11 |2,4,13
3 - - - - - - - 13 - - 2,4,13
3 - l - l - ¢ ‘ - l - ‘ - l l - 2 - - l 4,12,13
Saturation Voltagd V 3 - 250 - 250 - 250 | mVdc - 220 - 230 - 320 | mVdce - - 12 - 11 2,4,13
CE(sat)
20 T e I Y e I O e I O O e I O o I I O
3 - - - - - - - - 2 - 4,12,13
Pulse | Pulse
In Out
Switching Time ton + toff 3,13 - - - 90 - - ns - - - 90 - - ns 13 3 - - 11 2,4,12

Ground unused input pins. Other pins not listed are left open.

(panunuod) dgL8IIN ‘d8LLON



[ DuAL eamPuY exTes \ PLASTIC mW MRTL MC700P/800P series

MC719P - MC819P

12

Two 4-input positive logic NOR gates in a single
package. Each may be used independently, paralleled
for increasing the number of inputs (subject to loading
Vee rules), or cross-connected to form bistable elements.

1 I 10

~nmm
2Eme
PRWN

(i)

I
oNov

R1 %
13

R1 R1 R1 R1 R1 R1
2 3 4 5 6 7 9 12=2F3+13+14

GND NUMBER IN PARENTHESIS
INDICATES MC719P, MC819P LOADING FACTOR

= tlgd= %; "sw (Input High)
=3 D = mW (Input Higl
R2=36k 25mwW (Inguts Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

1.5

1/4 MC817P

f = 1.0 MHz 1N8336
te < 10 ns
t < 10 ns EQUIV

’% GROUND ALL UNUSED INPUTS.

05V
[
t2gi2— tz—124

TPout {

6-168



69L-9

TEST VOLTAGE VALUES

@ Test (Volts)
Temperature |  V;, Von Veor | Vorr Voo
S 0°C [ 0.880|0.850 | 1.80 |0.500 | 3.60
MC819P +25°C | 0.830]0.800 | 1.80 |0.460 | 3.60
ELECTRICAL CHARACTERISTICS 1 +75°C | 0.740| 0.710 | 1.80 |0.400 | 3.60
Test procedures are shown for one gate only. S +15°C | 0.865]0.865 | 1.80 |0.475| 3.60
The other gate is tested in the same manner. MC719P +25°¢ | 0.850]0.850 | 1.80 [0.460 | 3.60
l +55°C | 0.800|0.800| 1.80 |0.430| 3.60
MC819P Test Limits MC719P Test Limits TEST VOLTAGE
U::‘"er 0°C +25°C | +75°C +15°¢C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vi | Ve | Veor | Ve | Voo Gnd
Input Current Iin 2 - 150 - 140 - 140 | pAde - 150 - 150 - 150 | uAdc 2 - 13,13,14 - 11 4
3 - - - - - - 3 - [2,13,14| -
13 - - - - - - 13 - 12,3,14| -
14 - - - - - - 14 - |2,3,13] -
Output Current Loy 12 | 570 | - 570 | - | 535 | - | pAdc]| 570 | - 570 | - 570 | - | uAdc - 12 - 2,313, 11 4
14
Output Voltage out 12 - | 400 - | 350 | - | 300 |mvdc| - | 400 - | 300 - | 320 |mvdc - 13 - - 11 |2,3,4,14
12 - - - - - - - 14 - - 2,3,4,13
12 - - - - - - - 2 - - 3,4,13,14
12 _ _ - - - - - 3 - - 2,4,13,14
Saturation Voltage | V 12 - 250 - 250 - 250 | mVdc - 220 - 230 - 320 |mVde - - 13 - 11 |2,3,4,14
CE(sat) | 12 | - . - - - - - - 14 - 2,3,4,13
12 - - - - - - l - - 2 - 3,4,13,14
12 - - - - - - - 3 - 2,4,13,14
Pulse | Pulse
In Out
Switching Time ton + toff 2,12 - - - 90 - - ns - - - 90 - - ns 2 12 - - 11 |3,4,13,14

Ground inputs of gate not under test. Other pins not listed are left open.

(penuinuod) d6L8IIN ‘d6LLON



PLASTIC mW MRTL MC700P/800P series
TRIPLE 3-INPUT GATES

MC793P - MC893P

Three 3-input positive logic NOR gates in a single
package. Each may be used independently, paralleled
for increasing the number of inputs (subject to loading

Vee rules), or cross-coupled to form bistable elements.
3 5 I'n 9
R23 R2 R2 S o 2 3 @
a 6
o 7 5 @
(1 8
(1) 10
Rl 3R1 3R1 RIS R1Z3 R1 RIS RIS RI1 12 9 @
14 61 o2 66 76 8 108 128 136 4 DRSS
GND
3=1+2+14
TYP'CA\}A?_BSE'SSTA"CE NUMBER IN PARENTHESIS
RI=15k INDICATES MC793P, MC893P LOADING FACTOR
R2=36k
td = 27ns
Po = 18 mW (Input High)
3.5 mW (Inputs Low)
SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS
1.5V
0

_..| 500 l._
ns
1.5k
1N3036

f—=1.0 MHz
te <10 ns
t+ <10 ns

OR
EQUIV

1/4 MC817P

'-1—' GROUND ALL UNUSED INPUTS.

TPout

ti-a+
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LL1-9

TEST VOLTAGE VALUES

@ Test (Volts)
Temperature | Vi, Von Veor | Vot | Vee
S 0°C [0.880 |0.850 | 1.80 | 0.500| 3.60
MC893P ¢ +25°C |0.830 [0.800 | 1.80 | 0.460 | 3.60
ELECTRICAL CHARACTERISTICS l +75°¢ |0.740 [0.710 | 1.80 [0.400| 3.60
Test procedures are shown for one gate only. S +15°C |0.865 | 0.865 | 1.80 | 0.475| 3.60
The other gates are tested in the same manner. MC793P { +25°C |0.850 [ 0.850 | 1.80 [ o0.460]| 3.60
l +55°C | 0.800 | 0.800 | 1.80 | 0.430| 3.60
) MC893P Test Limits MC793P Test Limits TEST VOLTAGE
U::lner 0°c +25°C +75°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vi | Voo | Veor | Vo | Vec | Gnd
Input Current Iin 1 - 150 - 140 - 140 | pAdc - 150 - 150 - 150 | pAdc 1 - 2,14 - 11 4
2 - - - - - - 2 - 1,14 -
SRR SRR I R
Output Current IA4 3 570 - 570 - 535 - Adc | 570 - 570 - 570 - LAdc - 3 - 1,2,14| 11 4
Output Voltage v ut 3 - 400 - 350 - 300 | mVde - 400 - 300 - 320 | mVdce - 14 - - 11 (1,2,4
° 3| - l - - ¢ - l - - l - 1 - - l 2,4,14
3 - - - - - - - 2 - - 1,4,14
Saturation Voltage| V 3 - 250 - 250 - 250 | mVdce - 220 - 230 - 320 | mVde - - 14 - 11 (1,24
CE(sat) | 3 | . - - - l - - - - 1 - 2,4,14
A S O A O e I N e B v
Pulse | Pulse
In Out
Switching Time ton + totf 1,3 - - - 90 - - ns - - - 90 - - ns 1 3 - - 11 P2,4,14

Ground input pins of gates not under test. Other pins not listed are left open.

(panunuod) de68OIN ‘dE6LIN



[ WM ,
QUAD 2-INPUT GATES \ PLASTIC mW MRTL MC700P/800P series

MC717P - MC817P

Four 2-input positive logic NOR gates in a single
package. Each may be used independently, paralleled
for increasing the number of inputs (subject to loading
Vee rules), or cross-coupled to form bistable elements.

5 1
3 I 8 14 o 1

3@
@ 2
R2S R2S R2 R2

(1 6

5 @
a 7

=] >
—
= >

% % % % % % % .

Rl 3R1 Rl 3RI  RI3 R1 RIS RI1

1 2 6 7 96 10 126 136 4 ) 12
GND 14 @)

13

TYPICAL RESISTANCE
VALUES

NUMBER IN PARENTHESIS
INDICATES MC717P, MC817P LOADING FACTOR

tpd= 27ns
Po = 20 mW (Iinput High)
5.0 mW (Inputs Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

1.5V

1/4 MC817P

f=1.0 MHz mggae
t < 10 ns
ti < 10 ns EQUIV

'% GROUND ALL UNUSED INPUTS.

TPout }
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TEST VOLTAGE VALUES

€L1-9

@ Test (Voits)
Temperature | Vi, Von Veor | Vort Vee
S 0°C [0.880 |0.850 | 1.80 |0.500]| 3.60
MC817pP +25°C |0.830 [0.800 | 1.80 |0.460 | 3.60
ELECTRICAL CHARACTERISTICS ? +75°¢ |0.740 |0.710 | 1.80 | 0.400]| 3.60
Test procedures are shown for one gate only. S +15°C |0.865 [0.865 | 1.80 [0.475| 3.60
The other gates are tested in the same manner. MC717P +25°¢ [0.850 |0.850 | 1.80 |0.460] 3.60
l +55°C | 0.800 |0.800 | 1.80 |0.430| 3.60
MC817P Test Limits MC717P Test Limits TEST VOLTAGE
u::'r 0°C +25°C +75°C +15°¢C +25°C +55°C APPLIED TO PINS LISTED BELOW:
]

Characteristic Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin Voo | Veor | Vorr | Vic

Input Current 1 - 150 - 140 - 140 | pAdce - 150 - 150 - 150 | pAde 1 - 2 - 11

2 - 150 - 140 - 140 | pAde| - 150 - 150 - 150 | pAdc 2 - 1 - 11

Output Current 3 570 - 570 - 535 - uAde | 570 - 570 - 570 - wAdce - 3 - 1,2 11

Qutput Voltage 3 - 400 - 350 - 300 | mVdc - 400 - 300 - 320 [ mVdc - 1 - - 11

. 3 - 400 - 350 - 300 [ mVdce - 400 - 300 - 320 [ mVdc - 2 - - 11

Saturation Voltage 3 - 250 - 250 - 250 | mvde | - 220 - 230 - 320 | mvdc - - 1 - 11

3 - 250 - 250 - 250 | mvde | - 220 - 230 - 320 | mvdc - - 2 - 11

Pulse | Pulse
In Out
Switching Time 1,3 - - - 90 - - ns - - - 90 - - ns 1 3 - - 11

Ground input pins of gates not under test.

Other pins not listed are left open,

(penuiuod) /L8O ‘dLLLOW




‘ DUAL 3-INPUT GATES 1 PLASTIC MRTL MC700P/800P series

MC715P - MC815P

Two 3-input positive logic NOR gates in a single
package. Each may be used independently, paralleled
for increasing the number of inputs (subject to loading
Vee rules), or cross-coupled to form bistable elements.

11 I 10
SR2 meE 2
1 1] @) 12 3 (16) (5]
| 113 13

n@ s

@ 6 10(16) (5]
. 1@ 9
J Rl% Rl% Rl% 3=2+12+413

4 5 6 9

GND NUMBER IN PARENTHESIS
INDICATES MC715P LOADING FACTOR

TYPICAL RESISTANCE NUMBER IN BRACKETS
VALUES INDICATES MC815P LOADING FACTOR
R1 =450 ¢
R2 = 640 Q ta= 12ns )
Po = 55 mW (Input High)
15 mW (Inputs Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

Lov PinQ
MC815P
0
| 100 |
ns
>
2253
1/2 MC815P

f = 1.0 MHz 1N3036
tr < 10 ns R ¥

tr << 10 ns EQUIV

= GROUND ALL UNUSED INPUTS.
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TEST VOLTAGE VALUES

@ Test (Volts)
Temperature | V;, Vo Veor | Vor Voo
S 0°C [0.960 ] 0.930 | 1.80 | 0.570] 3.60
MC815P +25°C | 0.910{ 0.880| 1.80 | 0.500 | 3.60
ELECTRICAL CHARACTERISTICS l +75°C | 0.820{ 0.790 | 1.80 | 0.450 | 3.60
Test procedures are shown for one gate only. S +15°C |0.865]0.865| 1.80 |0.475| 3.60
The other gate is tested in the same manner. Mc715P { +25°C | o0.850 0.850 | 1.80 |0.460 | 3.60
l +55°¢ | 0.800]0.800] 1.80 |0.430] 3.60
] MC815P Test Limits MC715P Test Limits TEST VOLTAGE
U::II::r 0°c +25°C +75°C +15°¢C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vi | Yon | Veor | Ve | Vec | Gnd
Input Current Iin 2 - 600 - 600 - 570 | pAde - 500 - 500 - 470 | pAde 2 - 12,13 - 11 4
12 - 1 - l - ‘ - l - - 12 - 2,13 - ¢ 1
13 - - - - - - 13 - 2,12 -
Output Current IA5* 3 3.00 - 3.00 - 2.85 - mAdc | 2. 65 - 2.65 - 2.50 - mAdc - 3 - 12,12,13] 11
Output Voltage Vout 3 - 500 - | 400 - | 400 | mvdc]| - | 400 - | 300 - | 320 | mvde - 12 - - 11 |2,4,13
3 - 1 - - - - - - 13 - - 2,4,12
A e O e I O e O I T O e I O O R I e
Saturation Voltage | V 3 - 400 - 300 - 350 | mVdc - 300 - 290 - 320 | mVvdc - - 12 - 11 2,4,13
€ | Vg (sat)
0 - T T I T e N O IO
3 - - - - - - - - 2 - 4,12,13
Pulse | Pulse
In Out
Switching Time t o+t 3,13 - - - 48 - - ns - - - 48 - - ns 13 3 - - 11 [2,4,12
on off
Ground input pins of gate not under test. Other pins not listed are left open. *Symbol is I for MCT715P.

Al6
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PLASTIC MRTL MC700P/800P series
DUAL 4-INPUT GATES

MC725P - MC825P

Two 4-input positive logic NOR gates in a single
package. Each may be used independently, paralleled
for increasing the number of inputs (subject to loading
Ve rules), or cross-coupled to form bistable elements.

12 UI 10
R2 R2
% Jo——— 12(16) [5)
A Y = >
R1 %Rl %Rl %Rl I Rl% Rl% Rl% R1
13 14 2 4 6 7 9 12=2+3+13+14

3

=0
EEES
ceeey
d

PWWN

_._.._._
e
@@Nan;

meRe

5
NUMBER IN PARENTHESIS
GND INDICATES MC725P LOADING FACTOR

NUMBER IN BRACKETS
TYPICAL RESISTANCE INDICATES MC825P LOADING FACTOR
VALUES
R1 =450 @ fsoz 12 ns )

R2 =640 Q > = 60 mW (Input High)
15 mW (inputs Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

1.0V TPin
| I MC815P
0

- 100 I

1/2 MC815P

= 1.0 Mz
te << 10 ns
t; < 10 ns

IN3036
OR
EQUIV

'=L GROUND ALL UNUSED INPUTS.

TPout }
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TEST VOLTAGE VALUES
@ Test (Volts)
Temperature | V;, Von Veor | Vot Ve
5 0°C [ 0,960 0.930| 1.80 | 0.570| 3.60
MC825P +25°C | 0.910| 0.880| 1.80 | 0.500| 3.60
ELECTRICAL CHARACTERISTICS I +75°C | 0.820|0.790| 1.80 | 0.450| 3.60
Test procedures are shown for one gate only. S +15°C | 0.865| 0.865| 1.80 | 0.475| 3.60
The other gate is tested in the same manner. MCT25P +25°C | 0.850| 0.850 | 1.80 | 0.460| 3.60
\( +55°C | 0.800 | 0.800 | 1.80 | 0.430| 3.60
MCB25P Test Limits MC725P Test Limits TEST VOLTAGE
in X
U::Ier 0°C +25°C +15°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vio | Veo | Veor | Vorr | Ve Gnd
Input Current Iin 2 - 600 - 600 - 570 | pAdc - 500 - 500 470 | pAdce 2 - 3,13,14 - 11 4
3 - - - - - - 3 - |2,13,14 -
13 - - - - - l - 13 - 2,3,14f -
14 - - - - - - 14 - 2,3,13| -
Output Current 1A5* 12 [3.00| - |3.00| - |2.85| - |mAdc|2.65| - [2.65| - |2.50| - |mAdc - 12 - 31314 11 4
Output Voltage Vot 12 - 500 | - | 400 | - | 400 |mvde| - | 400 - | 300 - | 320 |mvdc - 13 - - 2,3,4,14
12 - . R - - - - 14 - - 2,3,4,13
12 - - - - - - - 2 - - 3,4,13,14
12 - - - - - - - 3 - - 2,4,13,14
Saturation Voltage VCE( 9 12 - 400 | - [ 800 | - | 350 [mvde| - | 300 - | 290 - | 320 |mvdc - - 13 - 11 | 2,3,4,14
sa 12 - - - - - - - - 14 - 2,3,4,13
12 - - - - - - - - 2 - 3,4,13,14
12 - - - - - - - - 3 - 2,4,13,14
Pulse | Pulse
s . s In Out
Switching Time ton + toff 2,12 - - - 48 - - ns - - - 48 - - ns 2 12 - - 11 3,4,13,14

Ground input pins of gate not under test.

Other pins not listed are left open. -

*Symbol is I for MCT725P.

Al6
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f TRIPLE 3NPUT GATES L PLASTIC MRTL MC700P/800P series

MC792P - MC892P

Three 3-input positive logic NOR gates in a single
package. Each may be used independently, paralleled
for increasing the number of inputs (subject to loading

Vee rules), or cross-coupled to form bistable elements.
3 5 Tu 9
< o 1
R2 R2 R2
ne 2 3 (16) [5]
mea 14

1@ 6
e 7 5 (16) [5]
meae) 8
R %Rl %m m% Rl% Rl% Rl% m% RI% [1](3)103
[11(3) 12
@ 61 b2 eb 76 8 106 126 138 4

9 (16) [5]
@ 13
GND
TYPICAL RESISTANCE =14+2+4+14
VALUES
R1 =450 @
R2 =640 @ NUMBER IN PARENTHESIS INDICATES MC792P LOADING FACTOR.

NUMBER IN BRACKETS INDICATES MC892P LOADING FACTOR.

ted= 12ns
Po = 82 mW (Input High)
24 mW (Inputs Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

Lov - TPin
MC815P f
0
] 100 [
ns
{= 10 Mhe 253
< i0ns 1/2 MC815P
t < 10 ns 1N3036 /zme
OR
EQUIV
= GROUND ALL UNUSED INPUTS.

TPin ’ ~ ‘
/ 05V
tigs— —ti—34+ ,

TPout |
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TEST VOLTAGE VALUES

@ Test (Volts)
Temperature |V, Vo Veor | Vot Voo
S 0°C [0.960]0.930 | 1.80 |0.570] 3.60
MC892P +25°C | 0.910| 0.880 | 1.80 | 0.500| 3.60
ELECTRICAL CHARACTERISTICS 1 +75°C | 0.820 [ 0.790 | 1.80 | 0.450] 3.60
Test procedures are shown for one gate only. S +15°C | 0.865| 0.865| 1.80 | 0.475| 3.60
The other gates are tested in the same manner. MC792P +25°¢ | 0.850] 0.850| 1.80 |0.460] 3.60
l +55°¢ | 0.800| 0.800| 1.80 |0.430| 3.60
MC892pP Test Limits MC792P Test Limits TEST VOLTAGE
U::i“er 0°C +25°C +75°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Uit | Vi | Voo | Veor | Vo | Ve Gnd
Input Current L 1 - 600 - | 800 - | 570 | uAde | - 500 - | 500 - | 470 | pAdc 1 - 2,14 - 11 4
2 - - - - - - 2 - 1,14 -
14 - ‘ - l - ¢ - - l - 14 - 1,2 - l i
Output Current IAS* 3 [3.00] - |300] - [2.85| - |mAdc|2.65| - |2.65| - [2.50| - |mAdc - 3 - |1,2,14] 11 4
Output Voltage \ 3 - 500 - | 400 - | 400 | mvde| - 400 - | 300 - | 320 [mvVdc - 14 - - 11 1,2,4
out 3 _ _ B ‘ _ ‘ _ - t l - 1 - - & 2,4,14
3 - l - - - - - - 2 - - 1,4,14
Saturation Voltage | v 3 - 400 - | 300 - | 350 |mvde| - 300 - | 290 - | 320 |mvdc - - 14 - 11 1,2,4
CE(sat) 3 _ ~ _ - - ‘ - - - 1 - ‘ 2,4,14
3 - l - ‘ - ‘ ¢ - - - - - 2 - 1,4,14
Pulse | Pulse
In Out
Switching Time on * toft’ 1,3 - - - 48 - - ns - - - 48 - - ns 1 3 - - 11 2,4,14
Ground input pins of gates not under test. Other pins not listed are left open. *I is symbol for MC792P.

Al6
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QUAD 2INPUT GATES \ PLASTIC MRTL MC700P/800P series

MC724P - MC824P

Four 2-input positive logic NOR gates in a single
package. Each may be used independently, paralleled
for increasing the number of inputs (subject to loading

Vee rules), or cross-coupled to form bistable elements.
3 5 11 8 14
I nme 1
\ 3 (16) I

R2 R2 3 R23 R2 me 2
neE 6
7
9

ﬁ l_ﬁ '.(l '-( o

11 @)
R1 %Rl %Rl % R1 Rl% Rl% R1 % Rl% @ 10
1 2 6 7 9 10 12 130 4

11 @3) 12
GND

8 (16) (5]

14(16) [5]

) >—
) >
- O—

e 13
TYPICAL RESISTANCE
R2= 640 © =1+

NUMBER IN PARENTHESIS INDICATES MC724P LOADING FACTOR
NUMBER IN BRACKETS INDICATES MC824P LOADING FACTOR

tpa= 12ns
Po = 100 mW (Input High)

30 mW (Inputs Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

10V-— TPin
MC815P

| 100 I
ns

f=1.0 MHz
tr <10 ns

1/2 MC815P
tr <10 ns

1N3036
OR
EQUIV

';‘ GROUND ALL UNUSED INPUTS.

TPin , \ ‘
! 05V
tiosy f

TPou . }

] osv
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TEST VOLTAGE VALUES

@ Test (Volts)
Temperature | -V;, Vo Veor | Voit Veo
S 0°C [0.960] 0.930| 1.80 | 0.570| 3.60
MC824P +25°C | 0. 910 | 0.880| 1.80 | 0.500{ 3.60
ELECTRICAL CHARACTERISTICS l +75°C | 0.820 | 0.790 | 1.80 | 0.450| 3.60
Test procedures are shown for one gate only. S +15°C | 0.865| 0.865| 1.80 | 0.475| 3.60
The other gates are tested in the same manner. MC724P +25°C { 0.850 | 0.850 | 1.80 | 0.460]| 3.60
2 +55°C | 0.800 | 0.800 | 1.80 | 0.430| 3.60
MC824P Test Limits MC724pP Test Limits TEST VOLTAGE
u::,“er 0°c +25°C +75°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol - | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit [ Vi | Voo | Veor | Vo | Vec | Gnd
Input Current 1. 1 - 600 - 600 - 570 | pAde - 500 - 500 - 470 | pAdc 1 - 2 - 11 4
in 2 - | 600 - | eoo| - | 570 | uAde| - | 500 | - | 500 | - | 470 | uAde| 2 - 1 - 11 4
Output Current Ig* 3 | 30| - 3.0 | - | 2.85] - |mAdc]| 2.65 - |2.65| - [2.50| - |mAdc| - 3 - 1,2 11 4
Output Voltage Vout 3 - | 500 - | 400 | - | 400 | mvdc| - | 400 - | 300]| - |32 |mvde| - 1 - - 11 | 2,4
o 3 - | 500 - | 400 | - | 400 | mvdc| - | 400 - |30 ]| - | 320 |mvde| - 2 - - 11 | 1,4
Saturation Voltage| V.p .0 3 - | 400 - | 30| - | 350 |mvde| - | 300 - | 290 | - |32 |mvVde| - - 1 - 11 | 2,4
sa 3 - | 400 - | 300 - | 350 |mvde|{ - | 300 - | 200 | - |32 |mvde| - - 2 - 11 | 1,4
Pulse | Pulse
In Out
Switching Time ton + toff 1,3 - - - 48 - - ns - - - 48 - - ns 1 3 - - 11 2,4

Ground input pins of gates not under test.

Other pins not listed are left open.

*1 is symbol for MC724P.

Al16
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MC771P - MC871P

Four gate arrays designed to provide the Exclusive OR func-
The output is high only if one input is high and all other

tion.

QUAD EXCLUSIVE OR GATES

inputs are low,

PLASTIC MRTL MC700P/800P series

[2] (5) 6

[2] (58) 1—o

[2] (5) 2—4

[2] (5) 7—j

—)

O

3 (16) (5]

5 (16) [5]

[2] () 9

[2] (5) 10-J

[2) (5) 12

{21 (5) 13 —4

POSITIVE LOGIC
3=1.241-2

tpd = 12 ns typ
Pp =87 mW typ

—O)

NUMBER IN PARENTHESIS INDICATES
LOADING FACTOR FOR MC771P

NUMBER IN BRACKETS INDICATES

LOADING FACTOR FOR MC871P

8 (16) [51]

14 (16) [5]

TEST VOLTAGE VALUES

@ Test (Volts)
Temperature |  V;, Von Vaor | Veu Vee
ELE ICAL H CTERI 0°C [0.960 [0.930 | 1.80 [0.570 | 3.60
CTR CHARA STICS MC871P 5 +25°C {0.910 [0.880 | 1.80 |0.500 | 3.60
Test procedures are shown for one gate only. +75°C 0.820 10.790 | 1.80 | 0.450 | 3.60
The other gates are tested in the same manner. S +15°C | 0865 10865 | 1.80 |0.475 | 3.60
MCT71P{  +25°C |0.850 [0.850 | 1.80 |0.460 | 3.60
l +55°C [ 0.800 |0.800 | 1.80 [0.430 | 3.60
. MC871P Test Limits MC771P Test Limits TEST VOLTAGE
u::;: e 50 175°C T15°C T +55°C APPLIED T0 PINS LISTED BELOW:
Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vi | VYon | Veor | Ve | Vec | Gnd
Input Current 21, 16 - fn2{ - {L2|- |11 |mAd| - [1.00]| - [100| - |0.94|mAde| 1 - - 2 1| 4
n 2 - |12 | - |2 - |11 |mAde| - {100 - [1.00| - |0.94|madc| 2 - - 1 11 4
Output Current Is* 3 (3.0 3.00 | - |2.85 mAde |2.65 | - [2.65] - [2.50| - |mAde | - 1,3 - 2 1 | 4
3 (300 - [3.00] - {3.00 mAde [2.65 | - [2.65| - (2.50 | - |mAdc| - 2,3 - 1 1 | 4
Output Voltage Vout 3 500 | - [400 | - | 400 mvdc| - |400 | - {300 | - |320 [mvde [ - - - 12 | 11 | 4
ou 3 500 | - 400 | - | 400 [mVde | - |400 [ - {300 | - {320 |mVde | - 1,2 - - 11 4
Switching Time Pulse Pulse
In Out
t 143-| - - - 40 | - - ns | - - - a0 | - - ns 1 2 3 - 1n |4
1-3+] - - - - - - - - - - 1 2 -
243+| - - - - - - - - - - 2 - 1 l
2-3-| - - - - - - - - - - 2 - 1

Ground inputs of gates not under test. Other pins not listed are left open.

* Symbol is Ip1¢ for MCT71P.
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MC771P, MC87 1P (continued)

—O®

Vee
11

A
vV
]
g

R2

10 O—

R2

AAA
W

12 0—4
%}m\r

a0

w O

Typical Resistance Values

R1 = 450 §2
R2 = 640

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin

TPout
o
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DUAL 2INPUT BUFFERS \ PLASTIC mW MRTL MC700P/800P series

MC798P - MC898P

Vee
P11 3 5

% R2
12 13 2 4

GND

R2
IOJ 6 9%

TYPICAL RESISTANCE

R1=15k
R2=3.6k
R3 =100 @

Dual 2-input buffers designed to drive a greater
number of loads than the basic Resistor Transistor Logic
circuit. Returning an input resistor to V. allows for
capacitive coupling in multivibrator and differentiator
applications.

@ 13
@ 2
3=2+13
3 @0)
12 =vw BER IN PARENTHESIS
INDICATES MCTO8P, MCASSP LORDING FACTOR
9 —AAA—y
—5 (30)
@ 10
@ 6

toa= 57n
Po= 14 mW (Input High)
46 (Inputs Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

15V
O—I-_.l_

__; 500
ns

INPUT PuLSE
f=1.0
bSRE
ns
< TPin

1/2 MC817P

TPout

GROUND ALL UNUSED INPUTS. =
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TEST VOLTAGE VALUES

@ Test {Volts) (k Ohms)
Temperature | Vi, Yon Veor | Vot Yoo | Wi*
: S 0°C [70.880(0.850 | 1.80 | 0.500| 3.60 | 4.6
MCB9sP +25°C | 0.830 [0.800 | 1.80 | 0.460| 3.60 | 4.8
ELECTRICAL CHARACTERISTICS l +75°C | 0.740 | 0.710 | 1.80 |0.400| 3.60 { 5.0
Test procedures are shown for one buffer only. s +15°C | 0.865 | 0.865 | 1.80 | 0.475| 3.60 | 4.6
The other buffer is tested in the same manner. MC798P +25°¢ |0.850 | 0.850 | 1.80 | 0.460] 3.60 | 4.8
l +55°C |0.800|0.800| 1.80 | 0.430| 3.60 | 5.0
MC898P Test Limits MC798P Test Limits TEST VOLTAGE
u:::;, 0°c +25°C +75°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:

Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vi | VYoo | Veor | Ve | Voo Vp* | Gnd
Input Current 2L 2 - | 300 - | 280 | - | 280 |pAde| - | 300 | - | 300 ]| - |300 |pAde| 2 - 13 - 11 - 4
Output Current IAB 3 4.5 - 4.5 - 4.5 - mAde | 5.0 - 5.0 - 5.0 - mAdc - 3 - 2,13 11 - 4
Output Voltage Vout 3 - | 400 - |30 | - |30 |mvdc| - |400 | - | 300| - |32 |mvde| - 13 - - 11 3 |2,4

ou 3 - | 400 - |35 | - |30 |mvdc| - | 400 | - | 300 | - |320 |mVde| - 2 - - 11 3 |4,13
Saturation Voltage VCE( 0 3 - 250 - 250 - 250 | mVde - 220 - 230 - 320 | mVdce - - 13 - 11 3 2,4
sa 3 - {250 | - |250| - | 250 |mvde| - |220| - |230| - |320 |mVde]| - - 2 - 11 3 |4,13
Pulse | Pulse
In Out
Switching Time t +t 2,8 - - - 160 - - ns - - - 160 - - ns 2 3 - - 11 - 14,13
on off

Ground input pins of buffer not under test.

Other pins not listed are left open, *Resistor value to VCC'

(penunuod) 4868JN ‘d86L0N



DUAL BUFFERS 1 PLASTIC MRTL MC700P/800P series

MC799P - MC899P

The dual buffer is designed to drive a greater num-
ber of load circuits than the basic RTL circuit. Because
this circuit has a very low output impedance the rise

Vee times of output waveforms are maintained when driving

2 3 5 P10 1 capacitive loads. A resistor which is internally connected

T T T to the input allows for capacitive coupling to the input,

the differentiation of input waveforms and various
R2 R3 R3 3R2 multivibrator applications.

VWA 12 2 (18) [5] Outputs 2 and 3
R4 Rl R1 R1 R1 R4 may not be used
O-AAA— —Wv-; [2] (6) 13 3(80) [25] simultaneously.
12
13 l 6 21 (6 63— 5(80) [25] Outputs 5 and 10
4 may not be used
GND 9 10 (16)[5] o

2=13
3I=13
NUMBER IN PARENTHESIS INDICATES MC799P LOADING FACTOR.
NUMBER IN BRACKETS INDICATES MC899P LOADING FACTOR

TYPICAL RESISTANCE VALUES
R1 = 450Q R3 =100Q
R2 = 640Q R4=1.0k

tpa=20ns
Ppo = 50 mW (Input High)
100 mW (Inputs Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin TPout
-
| |1-° v MC815P
1 MC815P
100 ya 2
ol
200 pF==
f=1.0 MHz 3 WA —}
{r < lg ns = GROUND UNUSED INPUT PINS TPout IN3063 =
1<10ns Test each output independently. For each test, use only the load associated OR
with the output under test. Output not under test should be left open. EQUIV

TPin

1
0.5V
tis+2— tis—24_, }

fis 43— tis—3+

TPout

t
\ /] o5V
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TEST VOLTAGE VALUES

@ Test (Vol(s) (nhms)
Temperature |  V;, Voo | Veor | Vorr | Ve Vr*
S 0°C 0. 960 |0.930 | 1.80 |0.570 | 3.60 | 640
MC893P ¢ +25°C f0.910 |0.800 | 1.80 | 0.500 | 3.60 | 640
ELECTRICAL CHARACTERISTICS +75°C |0.820 |0.790 | 1.80 |0.450 | 3.60 | 750
Test procedures are shown for one buffer only. S +15°C {0.865 |0.865 | 1.80 | 0.475| 3.60 | 640
The other buffer is tested in the same manner. MC799P +25°C lo.850 10.850 | 1.80 |0.460| 3.60 | 640
1 +55°C {0.800 |0.800 | 1.80 |0.430| 3.60 | 640
) MC899P Test Limits MC793P Test Limits TEST VOLTAGE
U::iner 0°c +25°C +75°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vie | Voo | Veor | Ve | Vec | Vo™ |Gnd
Input Current ZIin 13 - 1.2 - 1.2 - 1.1 | mAdc | - 1.0 - 1.0 - 0.94 | mAdc 13 - - - 11 - 4
Output Current IAS** 2 3.0 - 3.0 - 2.85 - mAdc | 2.65 - 2.65 - 2.50 | - mAdc - 2 - 13 11 - 4
Lig 3 150 - 15.0| - |14.25| - |mAdc|13.75| - |13.75| - [12.50| - |mAdc| - 3 - 13 11 - 4
Output Voltage VOut 2 - 500 - 400 - 400 | mVde | - 400 - 300 - 320 | mVdc - 13 - - 11 - 4
3 - | 500 - | 400 | - | 400 |mvde| - |400 | - |300 | - |320 |mVde| - 13 - - 11 3 4
Saturation Voltage |V 2 - | 400 - |30 | - |30 |mvde| - |300 | - |290 | - |320 |mVde| - - 13 - 11 - 4
CE(sat) Py _ _ B ~ ~ _ _ B N _ 11, 12 _ 1
3 - l - l - l L - l - l - L l - - 13 - 11 3
Pulse |Pulse
In Out
Switching Time t 1343 - - - 30 - - ns - - - 30 - - ns 13 3 - - 11 - 4
13-34 - - - 45 - - - - - 45 - - 13- 3 - - -
13+2-| - - - 28 - - - - - 28 - - 13 2 - - -
13-24 - - - 32 - - - - - 32 - - 13 2 - - -

Ground all unused input pins. Other pins not listed are left open.

* Resistor Value to VCC'

** Symbol is IAIS for MC799P.
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DUAL 3-INPUT BUFFERS
NON-INVERTING

X PLASTIC mW MRTL MC700P/800P series

MC788P - MC888P

R2S R2 R3 R3 R2 R2

R1 %Rl %Rl l Rl% Rl% R1
1 2 3 4 5 6 7
GND
TYPICAL RESISTANCE
VALUES

Two 3-input positive logic NOR gates, each followed
by an inverting and non-inverting high fan-out amplifier,
are provided in a single package. For each section, the
output from each stage is available. If more than one
output is used, the full loading factors cannot be em-
ployed since each output provides the drive for the
succeeding stage. ’

Outputs 12, 13, or 14

13=1+2+43

. 14 (10) [3]
%.J] {:3;; ; 13 (16) [5] may Inot be used
imult: ly.
m @ 3 3 )O‘Q i EIZ(BO)[ZSI simultaneously.
a] 3 s
(1] @ 6 10(80)[25] Outputs 8, 9, or 10
[ @7 9 (16) [5] May not be used
8 (10) [3] o
14=1+2+3 12=1+4+2+3

NUMBER IN PARENTHESIS INDICATES MC788P LOADING FACTOR.
NUMBER [N BRACKETS INDICATES MC888P LOADING FACTOR .

tpa = 24 ns
Po = 145 mW (Input Low)
56 mW (Inputs Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin
)

T MC815P

1IN3063
OR
EQUIV

L@—AAA
Vv

Test each output independently. For each test, use only the load
associated with the output under test (pin 13 test uses the same

TPout

é-n(_L@_q
éJ

1 MC815P
&
N
200 pF =<
3 GROUND UNUSED INPUT PINS WW—P—
= TPouf 1N3063 =
OR
EQUIV

load as pin 14 test). Outputs not under test should be left open.

TPin

0.5V

<t 14—~

GND

=t — 144~
:m

I8 (ESE N
) (FRT S

TPout

lLti—i-
ti—12—

GND

GND
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(penunuod) 4gg8IIN ‘d88.LION

TEST VOLTAGE VALUES
@ Test {Volts) (Ohms)
Temperature | Vi, Vo Veor | Vorr Voo | V¥
S 0°C [0. 960 [0.930 | 1.80 |0.570 | 3.60 | 640
ELECTRICAL CHARACTERISTICS MC8ssP +425°C {0.910 |0.880 | 1.80 [0.500 | 3.60 | 640
¢ i +75°C |0.820 |0.790 | 1.80 |0.450 | 3.60 | 750
Test procedures are shown for one buffer only. S +15°C [0.865 [0.865 |1.80 |0.475 | 3.60 | 640
The other buffer is tested in the same manner,
MC788P +25°C [0.850 |0.850 |1.80 |0.460 | 3.60 | 640
l +55°C 0.800 [0.800 |1.80 |0.430 | 3.60 | 640
MC888P Test Limits MC788P Test Limits : TEST VOLTAGE
U:l'lner 0°c +25°C +75°C +15°C +25°C 4+55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vi | Voo | Veor | Vo | Voo Ve* | Gnd
Input Current Iin 1 - 600 - 600 - 570 | HAde| - 500 - 500 - 470 | pnAdc 1 - 2,3 - 11 - 4
2 - - - - - - 2 - 1,3 - -
A2 O T O I I O A A O O I B I e S R I N R
Output Current Lgt |12 |15.0 | - 15.0| - |14.25| - | mAdc|13.50| - [13.75| - |12.50| - |mAde| - 12 - 14 11 - 4
Lgy |13 ]80] - 3.0 - | 2.8 - 1 2.65| - |2.65| - |2.50| - |mAde| - 13 - 14 - l
Lot | 14|18 - 1.8 - | LT - - - - - - - - - 14 - 1,2,3 -
Output Voltage Vout 12 - 500 - 400 - 400 | mVde| - 400 - 300 - 320 | mVdc - 14 - - 11 12 1,2,3,4
13 - - - - - - - 14 - - - 11,2,3,4
14 - - - - - - - 1 - - - 2,3,4
14 - - - - - - - 2 - - - 1,3,4
14 - - - - - - - 3 - - - 1,2,4
Saturation Voltage | V. 12 - | 400 - | 300 - 350 | mvde| - | 300 - 200 | - | 320 |mvVde| - - 14 - 11 12 1,2,3,4
CE(sat) 22y
13 - - - - - - - - 14 - - ]1,2,3,4
14 | - - - - - - - - 1 - - | 2,3,4
14 | - - - - - - - - 2 - - 1,34
14 | - - - - - - - - 3 - - 1,2,4
Pulse | Pulse
In Out
Switching Time t 14124 - - - 65 - - - - - - 65 - - - 1 12 - - 11 - 2,3,4
1-12-| - - - 58 - - - - - - 58 - - - 1 12 - - -
1413+ - - - | 42.5| - - - - - - |42.5| - - - 1 13 - - -
1-13-| - - - | 42.5) - - - - - - |42.5] - - - 1 13 - - -
1+14-| - - - 20 - - - - - - 20 - - - 1 14 - - -
1-14+| - - - 28 - - - - - - 28 - - - 1 14 - - -

Ground input pins of buffer not under test. Other pins not listed are left open. *Resistor value to VCC'
TIABO is symbol for MC788P, IA16 is symbol for MC788P. IIAS is symbol for MC788P.




DUAL JK FLIP-FLOPS PLASTIC mW MRTL MC700P/800P series

MC776P - MC876P

Two J-K flip-flops in a single package. Each flip-flop
has a direct clear input in addition to the clocked inputs.

.__fLRI

1) 3—Os QO—13 (2)
froc = 3 MHz min
Po = 41 mW (Only Clock Input High)
@ 2—qr 29 mW (All Inputs Low)
@ 1—oc . alo—u @ NUMBER IN PARENTHESIS
D INDICATES MC776P, MC876P LOADING FACTOR
@) 12_.' CLOCKED INPUT
OPERATION® ' .
[¥o) 0 @ Direct input (Co) must be low.
1) 5=—O0is Q 9 (2 sJcl ala @ The time period prior to the negative transi-
1] 1|ae & tion of the clock pulse is denoted t» and the
@ s—oT 2 time period subsequent to this transition is
1foj1]o denoted tas+1.
1) 7—cC Qo—38 (2 ojtjojt ® Qn is the state of the Q output in the time
Co 0]0] @ j0® period tn.

1) 10——-'

1

Vee
3 R2 $R2 R2 R2 1
Q
12 R1 ‘\' R1 x R1
TN

22 IS

©

R2 2R2 R2

Q.
10 R1

R1 X R1

Co

AN
el ]

[ R1 3R1
R2

R3 R1

JL

TYPICAL RESISTANCE
VALUES

Rl = 1.5k R3 = 3.0k
R2 = 3.6k R4 = 750Q
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TEST VALUES

@ Test (Volts) A
Temperature |  V;, Von Veor | Vot Voo lo
s 0°C [ 0.880 | 0.850 | 1.80 | 0.500| 3.60 | 270
MC876P +25°C | 0.830 | 0.800 | 1.80 | 0.460| 3.60 | 290
ELECTRICAL CHARACTERISTICS ? +75°C | 0.740 | 0.710 | 1.80 | 0.400| 3.60 | 255
Test procedures are shown for one flip-flop only. S +15°C | 0.865 | 0.865 | 1.80 | 0.475| 3.60 | 270
The other flip-flop is tested in the same manner. MC776P +25°C [ 0.850 | 0.850 | 1.80 | 0.460| 3.60 | 270
l + 55°C | 0.800 [ 0.800 | 1.80 |0.430| 3.60 | 270
MC876P Test Limits MC776P Test Limits TEST VALUES
U::;:zr 0°¢ +25°C | +75°C +15°C +25°C | +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vio | Von | Veor | Vo | Vec ly Gnd
Input Current Iin 1 - 150 - 140 - 140 | pAdc - 150 - 150 | - 150 | pAde 1 - 13 - 11 - 4
2L, 2 - 300 | - 280 | - | 280 - | 300 - | 300 - | 300 2 - 1, 3 - -
in 3 - 150 - 140 - 140 - 150 - 150 - 150 3 - 14 - -
in 12 - 150 | - 140 | - 140 - | 150 - | 150 - 150 12 - 14 - ' -
Output Current Lig 13 | 320 - 320 - | 300 - | pAdc| 320 - | 320 - 320 | - | pAdc - 13 1 12 11 - 4,148
14 - - - - - - - 14 |3, 12| - -
14 l - - l - | l - - l - l - |12, 14 3 - ' - l
Output Voltage Vout 13 | - 400 | - 350 | - | 300 |mvde| - | 400 | - | 300 | - 320 | mvde | - 12 - - - 4, 14
13| - - - - - - - 14 - - - |4,13%
13%f| - - - - - - - 1, 3 - - 14 (4, 12
13%#| - - - - - - - 1 - 3 l
13*#) - - - - - - - - - 1, 3 l
14 - | - - - J - ' - A - 13 - - | - 14 §
Saturation Voltage [ Vopeany | 18 | - 250 | - 250 | - | 250 [mvde| - | 220 - 230 | - | 320 | mvde| - - 12 - 11 - 4, 14
13| - - - - - - - - - - - |4,13%
14| - [ - - l - - - - - - 12 - 4,148
Turn On Voltage VOn 13*#| 850 - 800 - 710 - mvdc | 865 - 850 - 800 - mvdc - 1, 3 - - 11 13 4, 12
13 - - - - - - - 3 - 1
13 l - l - l - l - - 1 - - - - 1,3 l l l

* Clock Pulse to pin 2

t Pin 13 = LOW} Set by a momentary ground prior to the
application of the negative-going clock.

# Pin 14 = LOW

§ground thru diode (cathode io ground).

Ground inputs of flip-flop not under test.
Other pins not listed are left open.

(penuiiuod) 49780 ‘d9LLON



MC776P, MC876P (continued)

TOGGLE MODE TEST CIRCUIT

TP TPoy
2 MC8g8P °

220
+10%

f=3.0MHz
Duty Cycle = 35% to 65%.
t

=30
L&t < 10ns ~ 50 pF

IN3063
OR
EQUIVALENT

s
o<
E
=
S
Al

1|

1. Set up the circuit with the Input Pulse as given.
2. The circuit should toggle with an output (TP,) sense frequency of 1.5
MHz as the duty cycle is varied between 35% and 65%.

CLOCK PULSE

CLOCK PULSE DEFINITION
MC776P
Ta | G
15°C 0.475 Vv 0.915V
25°C 0.460 V 0.900V
55°C 0.430 v 0.850 V
SEQUENCE OF EVENTS:
A. Voltage applied to Clock pin is raised to V. t, is not criti-
MC876P cal, but should be < 1.0 ps.
B. Biases of all other inputs are applied. Ve is applied with-
Ta Vi Vu out interruption throughout the testing.
0°C 050V 0.900 V C. Apply momentary ground (when applicable).
D. Clock pulse is allowed to fall to V. t; must
56 046¥ 0850V remain within 10 ns minimum and 200 ns maximum.
75°C 040V 0760V E. Electrical measurements are read out. Load current over-
Al values are = 2.0mV shoot must be limited to 10% or the flip-flop may be
tripped and the wrong output conditions occur.
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DUAL TYPE D FLIP-FLOPS

MC778P - MC878P

PLASTIC mW MRTL MC700P/800P series

The type ‘D’ Flip-Flop is a storage element that
stores the state of the S input during negative transi-
tions of the T input. The flip-flop state is not affected by
changes in the S input during either the low or the high
state of the T input. So and Co inputs may be used for
asynchronous operation.

DIRECT INPUT NUMBER IN PARENTHESIS

OPERATION® INDICATES MC778P, MC878P LOADING FACTOR
o 2 1 so|c] Q@ Po 7618 mt\NcsDirecé SeLt, So,
an irec’ ear, Cp, Low;
1) 3—os S oo—14 (3 ojojloe|®® all other inputs high)
1.8) 12=—OT 1 0 1 o 35 mW (All Inputs Low)
¢ Ao— 1 3 ol1lo0]1 frog =1 MHz
I
g; 1: L 1jojeo @© Clock (T input) must be high.
| CLOCKED INPUT ® 'll’he tougpixt state fwill réot ch%ngs vghen tge
b b nput state goes from Sp = Cp to Sp = Cp
s s S a LS OPERATION® = 0. The output state cannot be predeter-
(1.8) 10 —O\T mined in the case where input goes from Sp
_ @ for 1@ =Cp=1t0Sp= Co=0.
co Q 73 S Q a ® Direct inputs (So and Cp) must be low.
@ 9 _J ) @ The time period prior to the negative transi-
1 1 tion of the clock pulse is denoted t. and the
0 0 1 time period subsequent to this transition
is denoted ta+1.
11
Vee
14 R2 R1 R1 R2 1_
Q Q
13 R1 R1
Co o— So
2
R4 R3
R23 R2 R2 R2
{Rra R3 R1)
R1 3
K s
R1
R4
12 R1
T R1 TYPICAL RESISTANCE
VALUES
R1 = 1.5k
R2 = 3.6k
R3 = 180Q
R4 = 480Q
8 R2 R1 R1 R2 7_
Q Q
R1 R1 6
Co ) t—o Sp
9 4
R4 GND
R3
R2 R2 R2 R2
R4 R3 R1-
R1 5
S
R1
R4
10 R1
T R1
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TEST VOLTAGE VALUES

@ Test (Volts) K2 =1%|
Temperature | Vio | Voo | Veor | Vo | Voo | Yu | Va*
S 0°C| 0.880| 0.850| 1.80 | 0.500| 3.60 | 0.45 | 4.3
: MCB78P §  +25°C | 0.830( 0.800| 1.80 |0.460| 3.60 [ 0.40 | 4.3
ELECTRICAL CHARACTERISTICS +75°C | 0.740| 0.710| 1.80 [0.400( 3.60 | 0.35 | 4.7
. S +15°C | 0.865[ 0.865| 1.80 | 0.475| 3.60 | - 4.6
Test procedl:.lres are shown ff)r one flip-flop only. Me778P.  +25°C | 0.850] 0.850] 1.80 | 0.460] 3.60 | - )
The other flip-flop is tested in the same manner. ? +55°C [ 0.500] 0.800| L.80 |0.230] 3.60 | - 5.0
MC878P Test Limits MC778P Test Limits TEST VOLTAGE
u::jl o 15C +75°C +15°C 25°C | +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symhol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vi | Voo | Veor | Vou | Veo | Vu | Va* Gnd
Input Current L 2 - | 150| - | 140 | - | 140 | pAde| - | 150 | - | 150 | - | 150 | pAde| 2 - 3 12 11 - 12 4, 13
L 3 - | 150 | - | 140 | - | 140 - |10 | - | 150 | - | 150 3 - - 12 - 12 | 2,4, 13
m | 12| - [20] - J250 | - | 250 - |20 | - |270| - | 270 12 - - - - - |2, 3,4, 13
Lo| 12| - |20 - |25 | - |250 - |20 - |20 - | 270 12 - 3 - - - | 2,4, 13
o 13| - | 150 - |140]| - | 140 - |10 | - | 150 | - | 150 13 - - 12 - 12 2,3, 4
Output Current Ipg 1| 40| - 430 - |395| - | pAde| 420 | - | 420| - | 420| - | pAde| 1 12 |3 13| 2 11 - -
1 - - - - - - 1 - 13 |2, 12 - 12 R
14 - - - - - - 14 12 2 13 - - ,
14 - - - - - - 14 3 2 |12, 13 - 12 4
Output Voltage Vou 1 - | 400 | - | 350 | - | 300 |mvdc| - | 400 | - | 300| - | 320 | mvde| - 2 |12, 13| - 11 - - 3, 4
1 - - - - - - - 14 12 - - - 2,3, 4,13
14| - - - - - - - 13 |2, 12| - - - 3, 4
14 | - - - - - - - 1 12 - - - |2,8,4,13
Saturation Voltage| Vo | 1 - | 250 | - | 25| - |25 |mvde| - |220]| - |23 | - | 320 mvde| - 3 13 12 11 - 12 2, 4
14 | - | 250 | - | 250 - |250 |mVde| - |220| - [280]| - | 320 mvde| - - 2 |8, 12| 11 - 12 4, 13
Leakage Current IL 11 - 100 - 100 - 100 | pAdc - - - - - - pAde - - - - - 11 - 12, 3,4, 12,13

* Apply to VCC

thru resistor prior to applying VOHA

Ground inputs of flip-flop not under test.

Other pins not listed are left open.
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MC778P, MC878P (continued)

SWITCHING TIMES
TEST CIRCUIT AND WAVEFORMS

FIGURE 1
P TPou & TPou
100ns —= e 0* °
05V Y MCB9BP
TP L
TPout @ N 05V L SU_L
:‘E 15 k
220
tr_o_ £1.0% T800F | 13063
INPUT PULSE: e
]CL_ PW= ADIUST FOR TP, N3063 EQUNLENT
_ AS SHOWN
TPout & — r £ 10 MHa TVPICAL EQUIVALENT-L
_ -0+ 05V t, &t <10ns =
Pou ® —\ 05V
troo_ MAXIMUM
TEST (ns@25°C)
t- 120
]g: 10+ SWITCHING
TPout © C 5= 80 TIMES
tr_oy 05V tr—o- 80
o4 120

FIGURE 2A — SET-UP AND RELEASE TIMES TEST CIRCUIT FIGURE 2B — SET-UP TIME WAVEFORMS

PW1—
Pinz TP TPour o TPour & 1P;, , — CLOCK PULSE
?7 (PULSE INPUT TO T) e —— — —
MC898P GND— 55
ns ==
05V
L ]
= o—
b1 s So g
TP,, | — DATA PULSE
T (PULSE INPUT TO S) PW2
o @ IF Q WAS HIGH, IT WILL REMAIN HIGH; PW1 = 100 ns min.
IF Q WAS LOW; IT WILL GO HIGH. PW2 = 80 =5 ns
= o—
FIGURE 2C — RELEASE TIME WAVEFORMS
‘» 220
(
INPUT PULSE: 1N3063 1N3063
Vy =15V OR
V=0V EQUIVALENT EQUIVALENT
t &t <10ns T TP,,  — CLOCK PULSE
f = 3.0 MHz = (PULSE INPUT TO T)
TP, | — DATA PULSE
INPUT PULSES ARE ADJUSTED TO PRODUCE TP;, ,  TPin | is defined as (PULSE INPUT TO $)
AND TP;, ; SHOWN [N FIGURES 2B AND 2C. the data pulse
TP;, 2 is defined as PH2 05V
the clock pulse
IF Q WAS LOW, IT WILL REMAIN LOW; PWI = 100 ns min.
IF Q WAS HIGH, IT WILL GO LOW. PW2 = 80 +5ns
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MRTL MC700P/ :
JK FLIP-FLOPS LPLAST'C mW C700P/800P series

MC722P - MC822P

J-K flip-flop with direct clear and direct
set inputs in addition to the clocked inputs.

DIRECT INPUT CLOCKED INPUT

OPERATION OPERATION
S |t ]a]a tn tos 1
0 j0|®|® s|cjajf@
1 12— 1 {fo]1]o0 1 (1] Q|
(1) 13—ds So qo—10 (4) 0 |1]0]1 1o 1]o0
@2 2—dT 1 1 0 0 0 1 0 1
1) 3—dc ¢, Ap—6 @ ojojaja

— 1
a 9 1. Clock (T) to remain unchanged.
2. The output state will not change when the input state goes

from So = Cp to So = Co = 0. The ouput state cannot be

predetermined in the case where the input goes from
NUMBER IN PARENTHESIS So =Cb =1t So =Cp = 0.

INDICATES MC722P, MC822P LOADING FACTOR 3. Direct inputs (So and Co) must be low.

0 = low state
1 = high state

frog = 1.0 MHz t. = time period prior to negative transition of clock
Po = 24 mW (Only Clock Input High) pulse
20 mW (Inputs Low) tn+1 = time period subsequent to negative transition of
clock pulse

Qn = state of Q output in time period ta

Q Vec Q
6 ?11 Q10
> S b3 ‘& R3 ‘t
<R3 3 R3 <R3 ? R3 ; R3 R3 P 3
R1 R1

Y
[ 7
Y

TYPICAL RESISTANCE VALUES
RI=15k  R3=3.6k
R2=20k R4— 7500
R2 R2
SR R1S
R1S 5 | 3R1
R1 SR R4 SR R1
13 de 28 da 12 3
S Co T GND So Cc
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TEST VOLTAGE VALUES

@ Test (Volts)
Temperature [  V;, Vo Veor | Voir Vee
S 0°C 15,880 | 0.850 | 1.80 | 0.500] 3.60
MC822P < +25°C [0.830 [ 0.800 | 1.80 | 0.460| 3.60-
l +75°C [0.740 | 0.710 | 1.80 | 0.400( 3.60
S +15°C |0.865 | 0.865| 1.80 | 0.475| 3.60
ELECTRICAL CHARACTERISTICS MC722P +25°C 0.850 | 0.850 | 1.80 | 0.460| 3.60
l +55°C | 0.800 | 0.800 | 1.80 | 0.430| 3.60
MC822P Test Limits MC722P Test Limits TEST VOLTAGE
l.l::;:er 0°C 425°C +75°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbal | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vi | Voo | Veor | Vot | Voo | Gnd
Input Current 21, 2 - | 300 - | 280 | - | 280 | pAde| - | 300 | - |300 | - | 300 | uAdc| 2 - 3,13 - 11 4
" 3 - | 150 - 140 | - 140 - 150 | - 150 | - 150 3 - 12 -
in 9 _ _ _ ~ _ _ 9 _ B _
JHIENERNBNBIBINEENE
13 - - - - - - 13 - 9 -
Output Current IA4 6 570 - 570 - 535 - mAdc | 570 - 570 - 570 - LAde 6 9 12 - 11 4
10 | 570 | - 570 | - | 535 | - | mAdc|570 | - |570 | - |570 | - |uAde| 10 12 9 - 11 4
Saturation Voltage | V 6 - 250 - 250 - 250 | mVde | - 220 - 230 - 320 | mVdce - 12 - 9 11 4
CE (sat) Gxit _ _ ~ - - - - 13 - 3
6% - - - - - - - - - 3,13
6xi | - - - - - - - 3,13 - -
10 - - - - - - - 9 - 12
1044 - - - - - - - 3 - 13
10%# | - - - - - - - 3,13 - -
10%##| - - - - - - - - - 3,13

Pins not listed are left open.

* = Clock Pulse to pin 2, see Figure 1.

# = Pin 9 HIGH }
## = Pin 12 HIGH

Set by 2 momentary application of VBQT prior to the
application of the negative-going clock pulse.

(Penunud) dzZ8JN ‘dZZLON



MC722P, MC822P (continued)

FIGURE 1— CLOCK PULSE DEFINITION

15V

2 MC898P

TIME A B C D E
INTERVAL
90"/|° MCs22p
Ve | 10% Ta v Vy
+25°C|+0.460V=2.0mV|+0.850 V= 2.0mV
= =t " L—-t; 0°C|+0.500V = 2.0mV|+0.900 V= 2.0 mV
GND +75°C|+0.400V = 2.0mV|+0.760 V= 2.0mV
SEQUENCE OF EVENTS
A. Voltage applied to Clock pin is raised to V. t, is not
critical but should be < 1.0 us.
B. Biases of all other inputs are applied. V¢ is applied MC722P
without interruption throughout the testing.
C. Apply momentary ground (when applicable) Ta L Vi
0 Crp: e ol e F25°C|+ 0.460V = 2.0mV| +0.900V = 20mV
: ‘;ﬁ "1‘65‘3 Is allowe °d ;’00 0 V1. t; must remain +15°C|4-0.475V = 2.0mV|+0.915V =20 mV
WIELIR 2L 0 Mimam and 200 rs maximuim. +55°C | +0.430V = 2.0mV| + 0.850V = 2.0mV
E. Electrical measurements are read out. Load current
over-shoot must be limited to 10% or the flip-flop
may be tripped and the wrong output conditions
oceur.
FIGURE 2 — TOGGLE MODE TEST CIRCUIT
ch TPou?

INPUT PULSE 0—%

f= 1.0 MHz
&t < 10ns

o

51 +1.0%

1N3063
OR
EQuIv

—d—\\—4—0

—

i

THE SENSE FREQUENCY AT TP, (0.5 MHz) SHOULD BE %2 THE FREQUENCY AT Vcp WHEN
THE DUTY CYCLE IS VARIED BETWEEN 25% AND 75%.
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DUAL JK FLIP-FLOPS \

PLASTIC MRTL MC700P/800P series

MC791P - MC891P

Two J-K flip-flops in a single package. Each flip-fldp
has a direct clear input in addition to the clocked inputs.

11 @)
[21 ()
1 3
11 @)
11 @)
[21 &
[11 @)
11 ®)

3—S Q—— 13 (16) [5]
2—aT
1—dC ¢, @f— 14 (16) (5}
12—

5—qS Qo—— 9 (16) [5]

6—aT

7—=C ¢p, Qp——8 (16) [5]
10—1

frog = 4 MHz
ted = 40 ns typ

Po = 190 mW typ (Only Clock Input High)
160 mW typ (Inputs Low)

CLOCKED INPUT

OPERATION @
@ th+1®
s{claj]a
111 [a®| @
1lo | 1] o
of1 ]| 0] 1
0|0 an Q®

1. Direct input (Co) must be low.

2. The time period prior to the negative transition of the
clock pulse is denoted t, and the time period subsequent
to this transition is denoted tn+1.

3. Qs is the state of the Q output in the time period tn.

NUMBER IN PARENTHESIS INDICATES LOADING FACTOR FOR MC791P
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MC891P

TYPICAL RESISTANCE VALUES
0Q R7=

as 14 139Q vee 911 q%8 90Q
$R7 R53 R7$ $R7 3RS R7 $R7 R7< R7 $R5 R7
R3| |R3 R3
R2 j““ L‘“"'K‘ R1 R2 MK. R1
A VWA 3 p.
[ §rs| J R8 | 3r8 | J R83
R4 |™N R4 "é?( >'| >R4 R4 [N R4 R4
= — R6 1— — R6
R4 R4 R4 R4
R4 R4 R9 R1 R9 R4g| 3R4 | [Ra R4 R9 R1 R9 R4 R4
3bs 2471 l 5is 64T 74¢
12 410
Co GND Co
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TEST VOLTAGE VALUES
@ Test - (Volts)
Temperature | V;, Yo Veor | Vorr Vee
5 0°C{o.960 |0.930 | 1.80 |0.570] 3.60
MC891P +25°C |0.910 | 0.880 | 1.80 | 0.500| 3.60
ELECTRICAL CHARACTERISTICS +75° [0.820 [0.790 | 1.80 | 0.450] 3.60
Test procedures are shown for one flip-flop only. S +15°C |0.865 | 0.865 | 1.80 | 0.475| 3.60
The other flip-flop is tested in the same manner. MC791P +25°¢ [0.850 | 0.850 | 1.80 | 0.460| 3.60
. l +55°C |0.800 [0.800 | 1.80 | 0.430| 3.60
. MC831P Test Limits MC791P Test Limits TEST VOLTAGE
U::‘er 0°c +25°C +75°C +|5°c +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vio | Voo | Veor | Ve | Voc | Gnd
Input Current Iin 1t - 600 - 600 - 570 | pAdc| - 500 - 500 - 470 | pAdc 1 - - - 11 4
21in 2 - 1200 - 1200 - 1140 - 1000 - 1000 - 940 2 - 1,3 -
in 3 - 600 - 600 - 570 - 500 - 500 - 470 3 - 12 -
Iin 12 - 600 - 600 - 570 - 500 - 500 - 470 12 - - -
Output Current IASi 131 | 3.0 - 3.0 - 2.85 - mAdc | 2. 65 - 2.65 - 2.50 | - mAdc - 13 - - 11 -
14 3.0 - 3.0 - 2.85 - mAdc | 2. 65 - 2.65 - 2.50 - mAdc - 12,14 - - 11 4
Output Voltage out 13§ ® - 500 - 400 - 400 | mVde| - 400 - 300 - 320 | mVdc - 1 - - 11 4,12
EONE - - - - - - - | - 3
13§ @ - - - - - - - 1 - -
138§ - - - - - - - - -] s
14$@ - - - - - - - - - 1
1488G) - - - - - - - 3 - -
a§@ - - - - - - - - - 1
14§§@ - - - - - - - 3 - -
Saturation Voltage | V 13t - 400 - 300 - 350 | mVde| - 300 - 290 - 320 | mVde - 12 - - 11 4
CE (sat) 3% | - - B _ _ - - 1,3 _ _
13t* | - - - - - - - 1 - 3
131* | - - - - - - - - - 1,3
1464 | - - - - - - - 3 - 1
1454 | - - - - - - - - - 1,3
141 | - J - - - - - - 1,3 - -
Ground inputs of flip-flop not under test. Other pins not listed are left open. § = Clock pulse to pin 2, data pulse to pin 3.
1 Preset the flip-flop by the following procedure: §§ = Clock pulse to pin 2, data pulse to pin 1.
(1) Momentarily apply VBOT to pin 12 to preclear flip-flop. _ X
(2) After Vg is removed from pin 12, ground pins 1 and 3. g _ ng E‘ing': g
(3) Apply a negative-going clock pulse to pin 2 (see note*) while pins 1 and 3 are @ = See Fi 6'
still grounded. This changes the state of the flip-flop to the SET condition. o ; S:: F:gzi: 7'

(4) Remove grounds from pins 1 and 3, and proceed with the test.
% Symbol is I for MCT91P. '
* Clock pulse to pin 2, see Figure 1.

# Pin 12 = HIGH — Set by momentary application of VBQT prior to the application of
the negative-going clock pulse.

(penunuod) dL68ON ‘dL6LOW



MC791P, MC891P (continued)

FIGURE 1 — CLOCK PULSE DEFINITION

FIGURE 2 — TOGGLE MODE TEST CIRCUIT

TIME A I B C D E
INTERVAL
T 90%
v !
Vi 10%
b T HRR
GND 1

SEQUENCE OF EVENTS

A. Voltage applied to Clock pin is raised to Vy. t, is not
critical but should be < 1.0 us.

B. Biases of all other inputs are applied. Vcc is applied
without interruption throughout the testing.

C. Apply momentary ground (when applicable).

D. Clock pulse is allowed to fall to V. t; must remain
within 10 ns minimum and 200 ns maximum.

E. Electrical measurements are read out. Load current
over-shoot must be limited to 10% or the flip-flop
may be tripped and the wrong output conditions
oceur.

MC8s1P

Ta
+25°C
0°C
+75°C

Vi
+0.500V+=20mV
+0570V=2.0mV
+0.450V = 2.0mV

MC791P

Vu
+0.930 V=20mV
+0.980 V=20mV
+0.790 V+=20mV

Ta A
+25°C|+0.460V = 2.0mV
+15°C|40.475V=2.0mV
+55°C|+0.430V=2.0mV

Vu
+0.900 V= 2.0mV
+0915V = 20mV
+0.850 V= 2.0 mV

i @
Y2 MC899P

Il

j TPow

TP,.+ FREQUENCY SHALL BE

‘-—500 ns

"‘

Y, TP;, FREQUENCY.

‘b
51+10%Q
<
INPUT PULSE 1N3063

DUTY CYCLE 35% t065% OR
f=4.0MHz EQuiv
Ins<tort;<10ns £
Vg =+150V =
VL=GND

FIGURE 3 — TEST CIRCUIT

P ©

ESTABLISH SET OR CLEAR

-

Y2 MC8sP INPUTS AT HIGH OR LOW
LEVEL AS REQUIRED.
>
-’l 500 l‘_ D D 3 TPout
ns 51+ 10%9
1 90 = 1.0%
INPUT PULSE IN3063 L ¢
f=1.0MHz L 4 1N3063
10ns<t,orty< 10ms EQuV OR
Vg =+ 150V = EQUIV
V= GND C1= 100 pF INCLUDING PROBE & JIG.

FIGURE 4 — TEST WAVEFORMS

FIGURE 5 — TEST WAVEFORMS

SorC

10ns <ty < 10ns

10ns <t <10ns
10ns < t;< 10ns

T 0.5V

TPin Vi i N V‘L
N

§

10ns <t < 10ns

V,

SorC "’
GND

f

1 05V ) v
TPin '™ E N
‘ -f GND
teyer—
ts:'r_ 90ns 10ns <t < 10ns
10ns < t; < 10ns
05V
SarC Vi [ 1 Vt
H
’ * GND
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f X FLIP-FLOPS \ PLASTIC MRTL MC700P/S00P series

MC723P - MC816P

J-K flip-flop with a direct clear input in

addition to the clocked inputs. CLOCKED INPUT

OPERATION @

@ th+1®

S |C Q Q

m @ 12—ds  ap— 10(10) (31 111 oo |5
[21 6) 2—qT 1o 1]o
[11 @) 3—d¢ ¢, Qo——5 (10) [3] of1] o1
@ 9— 0o @ [a@

1. Direct input (Cp) must be low.

2. The time period prior to the negative transition of the
frog = 4 MHz clock pulse is denoted t. and the time period subsequent

Po — 91 mW (Only Clock Input High) to this transition is denoted tn4i.
= 28 v {hmay Clock nput Hig 3. Qu is the state of the Q output in the time period ta.

4. Clock pulse fall time must be < 100 ns.

NUMBER IN PARENTHESIS INDICATES LOADING FACTOR FOR MC723P
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MC816P

Co Q Vee Q

9 . 107 Tll ?5

R1 R1 R3 R4 R1 R1
12 4 42 3
s GND T c
TYPICAL RESISTANCE VALUES
RI = 450 O
R2 = 640 O
R3 =510 ©
R4 = 2250
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TEST VOLTAGE VALUES
@ Test (Voits)
Temperature |  V;, Voo | Veor | Vorr | Vee
S 0°C [0, 960 | 0.930 | 1.80 | 0.570| 3.60
MC816P ¢ +25°C [0.910 [0.880 | 1.80 | 0.500] 3.60
: l +75°C [0.820 | 0.790 | 1.80 | 0.450| 3.60
S +15°C [0.865 | 0.865| 1.80 | 0.475| 3.60
ELECTRICAL CHARACTERISTICS MC723P < +25°C |0.850 | 0.850 | 1.80 | 0.460| 3,60
l +55°C |0.800 [0.800| 1.80 | 0.430| 3.60
) MC816P Test Limits MC723P Test Limits TEST VOLTAGE
P o [ st | ameee 5t | sz | +seec APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vi | Voo | Veor Vir | Voo | Gnd
Input Current 21, 2 - |1200] - |1200] - | 1140| pade| - |1000| - |12000| - | 940 | pAdc| 2 -] s12| - 1 4
Iin' 3 | - |60 | - |600| - | 570 l - l - l - l 3 - 10 - l l
9 - - - - - - 9 - 5 -
12| - l - ¢ - l - - - 12 - 5 -
Output Current 1,5t 5 |1.80] - | 18| - |17 - |mAde|1.65| - |165| - |1.56| - |mAdc| - 5 |9,12| - 1| 4
o T U A A I A I e I O A O D Bt I o IR R L O
10 - - - - - - - 10 3 9 4,58
Output Voltage Vout 10| - |50 | - |400]| - |40 |mvdc| - |400 | - |80 | - |320 |mvde| - 9 - - 11 | 4,5
o 1044 - - - - - - - 3,12 | - - 4,9
L Y s
10%44| - - - - - - - - - | 312
Saturation Voltage | V 5 - |40 | - |300]| - |35 |mvae| - |30 | - |20 | - |320 |mVde| - - - 9 11 | 4,5
CEGat) | 3 | i - l ) l ‘ _ l _ ‘ - l l z - 9 - l 45
10 | - - - - - - - - - - 4,108
Turn-On Voltage o, To##a 930 | - |80 | - | 70| - |mvdc|ses | - |850 | - |800 | - |mvdc| - | 3,12 - - 11 | 4,9
N | 10*A - - - - - - - 12 _ 3
AR R RN R

Pins not listed are left open.

 =1Ip10 is symbol for MC723P

§ = Silicon diode to ground.

* = Clock Pulse to pin 2, See Figure 1.

# = Pin 10 LOW } Set by a momentary ground prior to the application
## = Pin 5 LOW of the negative-going Clock pulse.

A = MC816P pin 10 loaded by: 1.56 mAdc (0°C and +75°C)
1.65 mAdc (+25°C)
MC1723P pin 10 loaded by: 1.56 mAdc (+15°C and +55°C)
1. 65 mAdc (+25°C)

(poanunuod) 4oL 8O ‘dEZLON



MC723P, MC816P (continued)

FIGURE 1—CLOCK PULSE DEFINITION

TIME A B c D E
INTERVAL
90%
v | 10%
“tr ':lL_'tf
GND '

SEQUENCE OF EVENTS

A. Voltage applied to Clock pin is raised to V. t, is not
critical but should be < 1.0 us.

B. Biases of all other inputs are applied. Ve is applied
without interruption throughout the testing.

C. Apply momentary ground (when applicable).

D. Clock pulse is allowed to fall to V,. t; must remain
within 10 ns minimum and 100 ns maximum.

E. Electrical measurements are read out. Load current
over-shoot must be limited to 10% or the flip-flop
may be tripped and the wrong output conditions
occur.

MC816P

Ta

VL

[

+25°C
0°C

+75°C

+0.500 V== 2.0mV
+0.570V=2.0mV
+0.450 V== 2.0mV

+0.930V+=2.0mV
+0.980V = 2.0mV
+0.840V =2.0mV

MC723P

A

VL

N

+25°C
+15°C
+55°C

+0.460V==2.0mvV
+0.475V=2.0mV
+0.430V==2.0mv

+0.900V =2.0mV
+0.915V£2.0mV
+0.850V=2.0mV

FIGURE 2 — TOGGLE MODE TEST CIRCUIT

Y2 MCBBQP

0 o

INPUT PULSE %

f=4.0MHz
DUTY CYCLE = 35% to0 65%
t. &t < 10ns

51 =1%
1N3063
EQUIV

A. oj_ 50 pF
T

=

FREQUENCY AT TP,; SHOULD BE %2 THE FREQUENCY AT TP;,
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J-K FLIP-FLOPS \

PLASTIC MRTL MC700P/800P series

MC726P - MC826P

J-K flip-flop with direct clear and direct
set inputs in addition to the clocked inputs.

CLOCKED INPUT DIRECT INPUT

11 @) 12—

1 (3) 13 S So 10 (16) [5]
[2]1 (5) 2—dT
1] (3) 3—C ¢, Q@ 6 (16) [5]
@ 9

frog = 4 MHz

Po = 100 mW (Only Clock Input High)
86 mW (Inputs Low)

OPERATION O OPERATION &

t® t+1® sojewjal]@
sjc]la @ ojojo®|6
1|1 |le®]| G 1|o]1]o0
1o 1o oj1]of1
ojl1}o0 |1 1[1]o0}o
olo | G |a®

oo

6.

. Direct inputs (Co and So) must be low.
. The time period prior to the negative transition of the

clock pulse is denoted t. and the time period subsequent
to this transition is denoted tn1.

. Qn is the state of the Q output in the time period tn.

Clock (T) to remain unchanged.

. The output state will not change when the input state goes

from So — Cp to So = Co — 0. The output state cannot be
predetermined in the case where the input goes from So
Co=1toSo=Co=0.

Clock pulse fall time must be < 100 ns.

NUMBER IN PARENTHESIS INDICATES LOADING FACTOR FOR MC726P
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MC826P

Q Vee Q
6 11 10
$Re| $R3 R6S $r7 $re R3S | R63
RS RS
d R1 R1 | :
: (r TYPICAL RESISTANCE VALUES
‘ R8 RS R1 = 600 2 R5 = 550 2
R2—2k R6 — 900 ©
R4 R4 R3 = 640 2 R7 =700 Q
- L R4 = 300 O R8 = 3 k
R23 SR2
‘:_< l_< $R1 R1S T
R1S 3 $R1
T | |
< "
R1 R13 R4 2R1 % R1
13 9¢ 2 4 1L 12 3
S Co T GND So C
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ELECTRICAL CHARACTERISTICS

@ Test
Temperature

0°c
+25°C
+75°C

MC826P S

S +15°C
MC726P l +25°C

+55°C

TEST VOLTAGE VALUES

(Volts)

Vio | Voo | Veor | Ve | Vee
0.960 |0.930 | 1.80 | 0.570| 3.60
0.910 | 0.880 | 1.80 |0.500] 3.60
0,820 |0.790 | 1.80 |0.450 | 3.60
0.865 [0.865 | 1.80 | 0.475| 3.60
0.850 [0.850 | 1.80 | 0.460] 3.60
0.800 |0.800'| 1.80 | 0.430] 3.60

Characteristic

Symbol

Pin
Under
Test

Mcs26P

Test Limits

Mc726P

Test Limits

0°C

+25°C

+75°C

+15°C

+25°C

+55°C

Min | Max

Unit

Min | Max

Max

Min | Max | Unit

PPLIED TO PINS L

TEST VOLTAGE

ISTED BELOW:

=
5

von VBUT vnﬂ

Vee

Input Current

2Iip
Lin

- 1200
- 600

|

- 1200
- 600

2

1140
570

l

LAde

- 1000
- 500

2l

1000
500

l

- 940 | pAde

1T

Pl
wNKDWN

3,13 | -
12 -

[ R |
[
'

11

|

-—

Output Current

Ias5$

o W
o o
1

2.85| -
.85 -

Do

mAdc
mAdc

2,65 | -
2.65| -

- mAdc
- mAdc

D D
oo

11
11

Lo

Saturation Voltage

VCE(sat)

6*#
6*#
6%
10
10*##
10%#
10%##

400

[ N |

- 300

350

mVdc

300

290

320 [ mVdce

[ I

—
w
]
w ©

3,13

9 - 12
3 - 13

3,13

N

Pins not listed are left open.

* Clock Pulse to pin 2, see Figure 1.

§ Ip1¢ is symbol for MC726P.

# Pin 9 HIGH }
## Pin 12 HIGH

Set by momentary application of VBOT prior to the
application of the negative-going clock pulse.

(Penunuod) 49z8oIN ‘d9ZLON



MC726P, MC826P (continued)

FIGURE 1 —CLOCK PULSE DEFINITION

TIME A B c D E
INTERVAL
90% MC826P
v . Ta Vi Vu
Vu 10% +25°C] 10500V = 2.0mV| +0.930V = 2.0 mV
‘ L_ 0°C| +0.570V =2.0mV| +0.980 V = 2.0mV
- =t ~ rt +75°C| +0.450V = 2.0mV| +0.840V == 2.0mV
GND
SEQUENCE OF EVENTS
A. Voltage applied to Clock pin is raised to V. t, is not
critical but should be < 1.0 us.
B. Biases of all other inputs are applied. Vcc is applied
without interruption throughout the testing. MC726P
C. Apply momentary ground (when applicable). Ta A Va
D. Clock pulse is allowed to fall to V.. t; must remain T 25°C|+ 0.460V = 2.0mV} +0.900 V == 2.0mV
within 10 ns minimum and 100 ns maximum. +15°C |+ 0.475V = 2.0mV| +0.915V = 2.0 mV
E. Electrical measurements are read out. Load current +55°C |+ 0.430V+=2.0mV| +-0.850V = 2.0mV
over-shoot must be limited to 10% or the flip-flop
may be tripped and the wrong output conditions
occur.
FIGURE 2 — TOGGLE MODE TEST CIRCUIT

%2 MC899P

i

f=4.0MHz MIN
DUTY CYCLE = 25% MIN., 75% MAX.
t.&t;<10ns

S
S s1=10%
' 1N3063
EQUIV
4

TPoui

QUTPUT FREQUENCY SHALL BE Y% OF TP;, FREQUENCY.
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Two J-K flip-flops in a single package.
Each flip-flop has a direct clear input in addi-
tion to the clocked inputs.

(" s FLIPFLOPS 1 PLASTIC MRTL MC700P/800P series

MC790P - MC890P

meE 3—w
[2] (5) 2 —
me 1

13 (10) [3]

Qo— 14 (10) [3]

@ 12

[1] 3) 5—9
[2] (5) 6 —9¢
[1] 3) 7—

CcpQ

P—19 (10)[3]

o— 8 (10) [3]

m @3 10—

frog = 4 MHz

Po = 182 mW (Only Clock Input High)
158 (Inputs Low)

CLOCKED INPUT

OPERATION ®
t® th+1®
s{c|la]@
111 |Q® | T
1]0 1]o0
01 01
00 | G |Q:®

1. Direct input (Cp) must be low.

2. The time period prior to the negative transition of the
clock pulse is denoted tn and the time period subsequent
to this transition is denoted tn4.

3. Qn is the state of the Q output in the time period tn.

4. Clock pulse fall time must be < 100 ns.

NUMBER IN PARENTHESIS INDICATES LOADING FACTOR FOR MC790P
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MC890P

R1

R1

TYPICAL RESISTANCE VALUES
R1 =450 @ R3 =510 Q
R2 =640 0

R4 =225 @
R5 =300 @

Q Q Vec Co Q a
12 13 14 nr 10 9 8
R2 %az R23 3 R2 R2 ms SR R2 R23 3 R2
v R1 R1 R1 R1
RS RS RS :I RS
R1 R1 ( RL R1
R1 R3 SRe R1 F}m R1 R1 R3S Ra R1
1 l ) | )| 1
3 2 W oad s 6
s € GND S T

R2

R1
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TEST VOLTAGE VALUES

@ Test (Vaits)
Temperature | Vi, Voo | Veor | Ve | Veo
s 0°C Jo. 960 |0.930 | 1.80 |0.570 | 3.60
MCB90P +25°C |0.910 |0.880 | 1.80 |0.500 | 3.60
ELECTRICAL CHARACTERISTICS +75°¢ [0.820 [0.790 | 1.80 |0.450] 3.60
Test procedures are shown for one flip-flop only. S +15°C .|0.865 {0.865 | 1.80 |0.475| 3.60
The other flip-flop is tested in the same manner. MC790P{ +25°C [0.850 |0.850 | 1.80 |0.460 | 3.60
l +55°C |0.800 |0.800 | 1.80 |0.430 | 3.60
) MCB30P Test Limits MC790P Test Limits TEST VOLTAGE
“::;;, 0°C +25°C +75°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vio | Voo | Veor | Vor | Veo Gnd
Input Current Tin 1 - | 600 - |60 | - | 570 | wAde| - |B500 | - |500 | - |470 | pAde| 1 - 13 - 11 (2,3,4,12
21in 2 - |1200 | - |1200| - | 1140 - |1000 | - {1000 | - |940 2 - 1,38 - 4,12
Tin 3 - | 600 - | 600 | - | 570 - |500 | - |500 | - 470 3 - 14 - 1,2, 4,12
Lin 12 | - [600 | - [600 | - |57 - 500 | - |500 | - |470 12 - 14 - 1,2,3,4
Output Current I,.$ 13 |1.80 | - 1.80| - |1.71]| - |mAde|1.65| - |1.65| - |1.56| - |mAdc| - 13 1 12 11 2,3,4
A3 .
14 l - l - l - ‘ l - l - l - l - 14 | 3,12 - l 1,2,4
14 - - - - - - - l12,14| 3 - 1,2,4
Output Voltage Vot 13 | - |s00 - 400 | - | 400 |mvde| - |400 | - |300 | - |320 [mVde| - 12 - - 11 (1,2,3,4,14
ou 1344 | - - - - - - - 1,3 - - 4,12
13%44| - - - - - - - 1 - 3
13%##| - - - - - - - - - 1,3
14| - - - - - - - 1,3 - -
14+ | - - - - - - - 3 - 1
1454 | - - - - - - - - - 1,3
Saturation Voltage | Vop(gat) | 13 - | 400 - |30 | - |35 |mvde| - |300 | - |290 | - |320 |mVde| - - 12 - 11 (1,2,3,4,14
184 | - l - l - l - l - - ‘ L - - - - l 1,2,3,4,12
1444 | - - - - - - - - 12 - 1,2,3,4

Ground unused input pins.

* Clock pulse to pin 2, see Figure 1,
§ 1510 is symbol for MC790P.

Other pins not listed are left open.

# Pin 13 = LOW } Set by a momentary ground prior to the

## Pin 14 = LOW

application of the negative-going Clock Pulse.

(panunuod) 4068IN ‘d06LON



MC790P, MC890P (continued

)

FIGURE 1 — CLOCK PULSE DEFINITION

TIME A B C D E
INTERVAL
90%
" | Mc8goP
'M 10% Ta v Va
t | +25°C [+0.500V == 2.0mV| +0.930V = 2.0 mV
‘I' ™ ki 0°C]+0.570V = 2.0mV| +0.980 V= 2.0 mV
GND +75°C|+0.450V = 2.0mV| +0.840 V = 2.0 mV
SEQUENCE OF EVENTS
A. Voltage applied to Clock pin is raised to V. t, is not
critical but should be < 1.0 us.
B. Biases of all other inputs are applied. Ve is applied
without interruption throughout the testing. MC790P
C. Apply momentary ground (when applicable). Ta VL Vi
D. Clock pulse is allowed to fall to V.. t; must remain +25°C)+0.460V == 2.0mV| +0.900V == 2.0 mV
within 10 ns minimum and 100 ns maximum. + 15:C +0475V=+2.0mV| +0.915V = 2.0mV
E. Electrical measurements are read out. Load current +95°C|+ 0430V == 2.0mV| +0.850V £ 2.0mV
over-shoot must be limited to 10% or the flip-flop
may be tripped and the wrong output conditions
occur.
FIGURE 2 —TOGGLE MODE TEST CIRCUIT
TPin TPouf
_I—-I:O v 1, MC899P
0 o—
INPUT PULSE :: 51 1.0%
INS163 == 50pF
f =4.0 MHz EQuIv
DUTY CYCLE = 35% to 65% I
t.&t; < 10ns =
FREQUENCY AT TP, SHOULD BE ¥ THE FREQUENCY AT TP;,
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HEX INVERTERS \

PLASTIC MRTL MC700P/800P series

MC789P - MC889P

we 8 >o—
Vee
Tu 1 2 3 5 6 7
. e 9 >o—
R2 R2 R2 R2 R2 R2
11 @) 10 >07
me 12—>
R1 $R1 S RL $R1 R1 R1
) m @ 13
14 13 12 10 9 8 4
GND
TYPIGAL RESISTANCE m @ ugbk
VALUES
R1 =450 @
R2 = 640 ©

tpa= 12 ns

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

7 (6) [5]

6 (16) [5]

5 (16) [5]

3 (16) [5]

2 (16) [5]

1 (16) [5]

Pp = 130 mW (Input High)
. 15 mW (Inputs Low)

Six individual circuits are contained in a single
package. Each provides the simple inversion function.

7=38

NUMBER IN PARENTHESIS INDICATES MC789P LOADING FACTOR.
NUMBER IN BRACKETS INDICATES MC889PLOADING FACTOR .

TPin
o

| |‘1r_0 v Mc815p
!

3 MC815P

e
]

= GROUND UNUSED INPUT PINS.

 \ VH
TPin {
; 05V Ve
tias - ttu—l-;-

TPout 4
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TEST VOLTAGE VALUES

@ Test (Volls)

Temperature [ V;, Voo | Veor | Verr | Ve

s 0°C Jo.960 [0.930 | 1.80 | 0.570] 3.60

MC889P +25°C {0.910 | 0.880 | 1.80 | 0.500 3.60

ELECTRICAL CHARACTERISTICS +75°C |0.820 | 0.790 | 1.80 | 0.450( 3.60

Test procedures are shown for one inverter only. S +15°C [0.865 | 0.865 | 1.80 | 0.475| 3.60

The other inverters are tested in the same manner. MC789P +25°¢ |0.850 [ 0.850 | 1.80 | 0.460] 3.60

? +55°¢ |0.800 [0.800 | 1.80 | 0.430] 3.60

Mcasop Test Limits MC789P Test Limits TEST VOLTAGE
nder
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vi | Voo | Veor | Vu Vec | Gnd
Input Current Iin 14% - 600 - 600 - 570 | mAde| - 500 - 500 - 470 | pAde 14 - * - 11 4
Output Current IAs 1 3.0 - 3.0 - 2.85| - mAdc |2.65 [ - 2.65 | - 2.5 - mAdc 1 - - 14 11 4
Output Voltage Vout 1 - 500 - 400 - 400 | mVde | - 400 - 300 - 320 | mVdc - 14 - - 11 4
Saturation Voltage VCE(sat) 1 - 400 - 300 - 350 [ mVde | - 300 - 290 - 320 | mVdc - - 14 - 11 4
Pulse | Pulse
In Out

Switching Time ton + toff 1,14 - - - 48 - - ns - - - 48 - - ns 14 1 - - 11 4

Ground inputs of inverters not under test. Other pins not listed are left open

* To simulate worse case conditions, the output of inverter under test is tied to

the output of another inverter which has its input taken to VBOT'

(penunuod) 4688ON ‘d68LOIN



( \ PLASTIC MRTL MC700P/800P series
DUAL 4-INPUT EXPANDERS

MC786P - MC886P

Two 4-input gate expanders housed in a single
package. Each may be used independently or combined.
Each expander increases the input capability of a
standard MRTL gate by four.

EH 8; § \ 12=2F3+13+14

1 @ 13 ——-1

n @ 14

11 3) 5 —_

i 8 H _ _\ tpa= 12 ns _

n @ 7 10 Po = 20 mW (Input High)
] @ 9 Negligible (Inputs Low)

NUMBER IN PARENTHESIS INDICATES MC786P LOADING FACTOR.
NUMBER IN BRACKETS INDICATES MC886P LOADING FACTOR .

SEE SHEET 6-158 FOR EXPANDER RULES

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

ﬁrﬁrﬁrﬁﬁw%m
SR EAEE

GND
Vcc CONNECTION TO PIN 11 NOT SHOWN
TYPICAL RESISTANCE
VALUES
R1 =450 @
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TEST VOLTAGE VALUES

@ Test {Volts) {Ohms)
Temperature |  V;, Voo | Veor | Vor | Vee | Va*
S 0°C J0.960 [0.930 | 1.80 [0.570 | 3.60 | 640
MC886P +25°C [0.910 [0.880 | 1.80 |0.500| 3.60 | 640
ELECTRICAL CHARACTERISTICS +75°¢ [0.820 [0.790 | 1.80 |0.450] 3.60 | 750
Test procedures are shown for one expander only. s +15°C [0.865 |0.865 | 1.80 |0.475| 3.60 | 640
The other expander is tested in the same manner. MC786P +35°¢ [0.850 |0.850 | 1.80 |0.460 3.60 | 640
l +55°C |0.800 [0.800 | 1.80 |0.430| 3.60 | 640
MC886P Test Limits MC786P Test Limits TEST VOLTAGE
ll::l':!r 0°C +25°C +75°C +15°¢C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Voo | Veor | Yor | Vec | Vo* Gnd
Input Current L, 2 - | 600 - | 600 | - | 570 | mAdc| - | 500 | - | 500 | - | 470 |pAde | 2 - |3,13,14] - 11 12 4
3 - - - - - - 3 - 12,13,14] -
13 - - - - - - 13 - 2,314 -
14 - - - - - - 14 - |2,3,13| -
Output Leakage - _ - _ ~ ~ _ _ 2,3 _
Curvent Icpx 12 200 200 250 | pAdc 225 225 250 | pAde | 12 13: ml u 4
Output Voltage out 12 - | 500 - | 400 | - | 400 [ mVde| - | 400 | - |300 | - |320 |mVdec| - 13 - - 11 12 | 2,3,4,14
12 - - - - - - - 14 - - 2,3,4,13
12 - - - - - - - 2 - - 3,4,13,14
12 - - - - - - - 3 - - 2,4,13,14
Saturation Voltage | Vop ooi 12 - | 400 - | 30| - |35 [mVde| - |30 | - |29 | - |320 [mvde| - - 13 E 11 12 | 2,3,4,14
(sat) | 45 | . - - - - - - - 14 - 2,3,4,13
12 - - - - - - - - 2 - 3,4,13,14
12 - - - - - - - - 3 - 2,4,13,14

Ground unused input pins.

Other pins not listed are left open.

(Penuruod) d9gg8IIN ‘d98LIN



(" QUD 2INPUT EXPANDERS 1 PLASTIC MRTL MC700P/800P series

MC785P - MC885P

Four 2-input expanders housed in a single package
increase the input capability of MRTL gates.

m @ 1!
—=3\3
m @ 2 3=1+42
[ @ 6
R N
1 @ 7
tpd= 12 ns
Po = 20 mW (Input High)
1 @ 9 \ g Negligible (Inputs Low)
m 3 10
[ @ 12 \5
——> 1 NUMBER IN PARENTHESIS INDICATES MC785P LOADING FACTOR.
a1 @ 13 NUMBER IN BRACKETS INDICATES MC885P LOADING FACTOR.
SEE SHEET 6-158 FOR EXPANDER RULES

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

3 5 8 140

R1 le Rl% Rl% Rl% Rl% Rl% Rl%
1 2 6 7 9 10 12 130 40
GND
Vcc CONNECTION TO PIN 11 IS NOT SHOWN
TYPICAL RESISTANCE
VALUES
R1 =450 @
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TEST VOLTAGE VALUES

@ Test (Volts) (Ohms)
Temperature [ V;, Vo Yeor | Vonr Voo Vi*
S 0°C J0.960 |0.930 | 1.80 | 0.570| 3.60 | 640
MC885P { +25°C [0.910 |0.880 | 1.80 |0.500( 3.60 | 640
ELECTRICAL CHARACTERISTICS +75°C [0.820 | 0.790 | 1.80 |0.450| 3.60 | 750
Test procedures are shown for one expander only. s +15°C |0.865 [0.865 | 1.80 | 0.475| 3.60 | 640
The other expanders are tested in the same manner. MC785P +25°C [0.850 | 0.850 | 1.80 | 0.460 | 3.60 | 640
1 +55°C |0.800 |0.800 | 1.80 | 0.430| 3.60 | 640
MC885P Test Limits MC785P Test Limits TEST VOLTAGE
u:::‘ﬂ 0°C +25°C +75°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vo | Voo | Veor | Vor | Yo | Va* | Gnd
Input Current I, 1 - | 600 - | 600 | - | 570 [uAde | - |500 | - [500 | - |470 |mAdc| 1 - 2 - 11 3 4
mn 2 - |s600 — | 600 | - | 570 |pAde | - |500 | - [500 | - |470 | pAde| 2 - 1 - 11 3 4
Output Leakage _ _ _ _ _ _ _ _ B
Current Iogx 3 200 200 250 |1Adce 225 225 250 | pAde | 3 1,2 11 4
Output Voltage A 3 - | 500 - | 400 | - | 400 |mvde | - |400 | - [300 | - |320 [mvde| - 1 - - 11 3 |2,4
ou 3 - | 500 - | 400 | - | 400 |mvde | - |400 | - |300 | - |320 |mvde| - 2 - - 11 3 (1,4
Saturation Voltage | V 3 - 400 - 300 - 350 [mVdc - 300 - 290 - 320 | mVdc - - 1 - 11 3 2,4
CE(sat) | 3 - |40 | - |30 | - |35 |mvde [ - [300 | - |290 | - |320 |mVde| - - 2 - 11 3 |14

Ground unused input pins. Other pins not listed are left open.

* Resistor value to V, ..

CcC

(panunuod) 4G88IIN ‘dG8LON



‘ QUAD 2-INPUT EXPANDEQ PLASTIC MRTL MC700P/800P series

MC9721P - MC9821P

Four 2-input expanders housed in a single package
increase the input capability of mW MRTL gates.

~

- 3

~
-5 NUMBER IN PARENTHESIS INDICATES MC9721P,
MC9821P LOADING FACTOR

(1)
(1)
(1)
(%))

-1 >
= >
-1 >

N ON =

-— -
(1 10 8
(1) 12
(113

:; 14 NOTES ON THE USE OF THE MC9721/MC9821

1. The input loading factor of the expanded gate is 1.33.
2. Pin 11 of the expander must be connected to Vee-
3=1+2 3. The output loading factor of the expanded gate is de-
creased 0.5 load for every added node.

tpd =27 ns

Pp = 20 mW typ (Input High)
Negligible (Inputs Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

3? 50 80 147

KK KK K K

VW

> > > > > >
R13  R13 R1$ R13 R1i: R1 R13 R13

186 246 66 7é 9é 10 12Ja 136 a¢
GND

Ve connection to pin 11 is not shown
Typical Resistance Values
R1=156k
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TEST VOLTAGE VALUES

@ Test (Volts) (ke)

Temperature |  V,, Von Yeor | Voit Yoo | Vo*

S 0°C [0-880 |0.850 | 1.80 |0.500 | 3.60 | 3.6

MC9821P { +25°C |0.830 |0.800 | 1.80 [0.460 | 3.60 | 3.6

ELECTRICAL CHARACTERISTICS +75°¢ 0.740 |0.710 | 1.80 [0.400 | 3.60 | 4.0

Test procedures are shown for one expander only. S +15°C [0.865 |0.865 | 1.80 |0.475 | 3.60 | 3.6

The other expanders are tested in the same manner. MC9721P {  +25°C |0.850 [0.850 | 1.80 |0.460 | 3.60 | 3.6

l +55°C |0.800 [0.800 | 1.80 |0.430 | 3.60 | 3.6

MC9821P Test Limits MC9721P Test Limits TEST VOLTAGE
UP:'" 0°C +25°C +75°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:
nder
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vio | Voo | Veor | Vo | Vec | Va* | Gnd
Input Current . 1 - 150 - 140 - 140 | pAde - 150 - 150 - | 150 |pAde 1 - 2 - 11 3 4
n 2 - 150 | - 140 | - 140 | pAde | - |150 | - |150 | - | 150 |upAde | 2 - 1 - 11 3 4
Output Leakage ICEX 3 - 25 - 25 - 30 | pAde | - 40 - 40 - 50 | pAdc 3 - - 1,2 11 - 4
Current

Output Voltage Vout 3 - 400 | - 350 | - 300 [mvde | - |400 | - [300 | - |320 |mvde | - 1 - - 11 3 2,4
ou 3 - |400 | - |35 | - |[300 |[mvde | - |400 | - |300 | - |320 |mvde | - 2 - - 11 3 1,4
Saturation Voltage vCE(sat) 3 - 250 - 250 - 250 |mVdc - 220 - 230 - 320 |mVde - - 1 - 11 3 2,4
3 - 250 | - 250 | - 250 |mvde | - |220 | - |230 | - |320 |mvde | - - 2 - 11 3 1,4

Ground unused input pins. Other pins not listed are left open.

* Resistor value to Vcc.

(ponunuod) d1z869N ‘dLZL6IN



HEX EXPANDERS \ PLASTIC MRTL MC700P/800P series

MC9719P - MC9819P

Six individual expanders are contained in a single pack-
age to increase the input capability of MRTL gates.

[1]1 (3) 14 the output of the gate for each expander circuit added.

SEE SHEET 6-158 FOR EXPANDER RULES

—_—aa 7
[1] (3) 8 % tpg =12 ns
Pp =13 mW typ (Input High)

[11(3) 9 _Do._.\ 6 Negligible (Inputs Low)
(1] (3 10 —Do--—-s 5

NUMBER IN PARENTHESIS INDICATES
(11 (3) 12 5 > :\‘ 3 MC9719P LOADING FACTOR

NUMBER IN BRACKETS INDICATES
(1] (3) 13 i > \A 2 MC9819P LOADING FACTOR

D A% When an expander is added to a gate, subtract 0.4 load from

-
o
N
w
o
o
o
—o
~N
)

>
R1S R1S R13 R13 R13 R1
14JA 130 12J 100 90 8 4c

GND

Vcc connection to pin 11 is not shown
Typical Resistance Value
R1 =450 Q
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TEST VOLTAGE VALUES

@ Test (Volts) (Ohms)
Temperature | Vi, Yo Veor | Vorr Voo | V¥
S 0°C [0.960 [0.930 | 1.80 |0.570 | 3.60 | 640
MC9819P +25°0{0.910 |0.880 | 1.80 |0.500 | 3.60 | 640
ELECTRICAL CHARACTERISTICS +175°C [0.820 [0.790 | 1.80 |0.450 | 3.60 | 750
Test procedures are shown for one expander only. S +15°C {0.865 [0.865 | 1.80 |0.475| 3.60 | 640
The other expanders are tested in the same manner. MC9719P +25°C | 0.850 |0.850 | 1.80 |0.460| 3.60 | 640
l +55°C |0.800 |0.800 | 1.80 |0.430| 3.60 | 640
MC9813P Test Limits MC9719P Test Limits TEST VOLTAGE

u::i““ 0°C +25°C +75°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:

Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Mac | Min | Max | Min | Max | Unit | Vi | Voo | Veor | Vor | Voo | Vo™ | Gnd
Input Current in 14 - 600 - 600 - 570 | pwAdc - 500 - 500 - 470 | pAdc 14 - - - 11 1 4
Output Leakage ICEX 1 - 100 - 218 - 235 | pAdc - 100 - 225 - 225 | pAdc 1 - - 14 11 - 4
Current
Output Voltage Vot 1 - 500 | - 400 | - 400 |mvde | - | 400 | - |300 | - |320 |mvde | - 14 - - 11 1 4
Saturation Voltage VCE(sat) 1 - 400 - 300 - 350 |mvde [ - 300 - 290 - 320 |mVde - - 14 - 11 1 4

Ground inputs of expanders not under test.
* Resistor value to VCC‘

Other pins not listed are left open.

(penunuod) d6L86IIN ‘d6LL6IN



( MULTIFUNETION DESICES \ PLASTIC MRTL MC700P/800P series
(1 J-K Flip-Flop, 1 Expander, 2 Buffers)

MC779P - MC879P

A ‘medium-power monolithic device
consisting of one J-K flip-flop, one expander,
and two buffer circuits in a single package.

This J-K flip-flop can be operated in the tog- D |>

gling mode. Simultaneous logic ONE pulses E1® 1 2 (80) 1261
applied to the SET and CLEAR terminals 121 6 14—Do-[>_13(3o)[25]
cause the output state to reverse. A direct \

clear input allows asynchronous entry for [1.3} (3.75)3—Do-->12
preclearing counters, inserting parallel data

into registers, and other similar applications. [11 @ 5—qs Qp— 9 (10) [3]
The MRTL expander is designed to increase [f] 5) 6—ar _

the fan-in capability of gates with expander (11 (3 7 —-o|C CoQp—8 (10) (3]

inputs, and the buffers are high fan-out @10

gates with single inputs.

2=1
12=3
CLOCKED INPUT OPERATION ® frog | ta Polmi)
MHz (Inputs High) | (Inputs Low)
@ th+1® FLIP-FLOP - 91¢ 79
Q a EACH BUFFER| — | 15 25 45
= EXPANDER — 12 2.5 i
Q"@ Qn $0nly Clock Input High
0

1. Direct input (Co) must be low.

0 1 2. The time period prior to the negative transition of the
Q | @ clock pulse is denoted tn and the time period subsequent
to this transition is denoted tns:.

3. Qn is the state of the Q output in the time period ta.

NUMBER IN PARENTHESIS INDICATES LOADING FACTOR FOR MC779P
NUMBER IN BRACKETS INDICATES LOADING FACTOR FORMC879P

Clo|=|~|wn
olrlo|=|o

<
Q
o
—_
=
©
=3
ol
3

13T T2 12

[
R2 S R2 R2 $r2 R23 RS RS

Rl :
R3 R1 :, R1 R1 R1 R1
1 14 1 3
}—\ RIS
3
R1 TYPICAL RESISTANCE VALUES
Rl =450  R3 =510

' R2 = saR% 153 =225
R1 %M im I R1 -
106 66 5 4 7
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TEST VOLTAGE VALUES §
@ Test (Volts) (Ohms) Ny
Temperature |  V;, Vo Veor | Vour Vee Vi* 3
S 0°C [0.960 |0.930| 1.80 | 0.570] 3.60 | 640 v
MC879P +25°C |0.910 | 0.880 | 1.80 | 0.500| 3.60 | 640 2
l +75°C |0.820 [0.790| 1.80 | 0.450| 3.60 | 750 8
+15°C |0.865 |0.865 | 1.80 | 0.475| 3.60 | 640 N
! |
ELECTRICAL CHARACTERISTICS MC779P { +25°C [0.850 | 0.850 | 1.80 | 0.460| 3.60 | 640 %
I +55°C |0.800 [ 0.800| 1.80 | 0.430| 3.60 | 640 =
MC879p Test Limits MC779P Test Limits TEST VOLTAGE g
il ~
u::,':, 0°c +25°C +75°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW: s
c
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vi | Voo | Veor | Vorr | Ve | V" Gnd 2
Input Current 24y 1 - |1200| - |1200| - | 1140| pAde| - |1000| - |1000| - | 940 | wAde| 1 - - - 11 2 [3,4,5,6,7,10,14 =~
Tin 3 - | 600 - | 600 | - | 570 - |00 | - |s00 | - |47 3 - - - 12 |1,4,5,6,7,10,14
Lin 5 - |600r| - | 600 | - |57 - |00 | - |s500 | - |470 5 - 8 - - 1,3,4,14
2L 6 - |1200| - |1200| - | 1140 - 1000 | - |1000| - | 940 6 - 5,17 - -
Lin 7 - | 600 - | 600 | - |57 - |50 | - |500 | - |47 7 - 9 - -
Lin 10 | - |s600 - 1800 | - | 570 - |50 | - |500 | - |47 10 - 8 - -
2lin 14 1200 | - | 1200 - | 1140 - | 1000 1000 | - | 940 14 - - 13 | 1,3,4,5,6,7,10
Output Current IaBt 2 [15.0| - |[150| - [14.25] - | mAdc|13.50| - [13.75| - [12.50| - |mAdc| - 2 - 1 11 - [3,4,5,6,7,10,14
I3t 8 | 1.8 | - L8| - |17 - .65 - |1.65| - |1.56]| - - 8 | 5,10 - - 1,3,4,14
Ia3F 8 l - l - l - l - l - l - - 8,10 | 5 - -
Ia3f | 9## - - - - - - - 9 7 10 -
Izt 12 |30 | - 3.0 | - |2.85] - 2.65| - [2.65| - |2.50| - - 12 - 3 12 |1,4,5,6,7,10,14
IaBt 13 [15.0| - |15.0| - |14.25| - 13.50| - [13.75| - |12.50| - - 13 - 14 - | 1,3,4,5,6,7,10
Output Voltage Vout 2 - | 500 - 400 ]| - | 400 | mvde| - [400 | - [300 | - |320 |mvde| - 1 - - 11 2 |3,4,5,6,7,10,14
BAKH | - - - - - - - 5,7 - - - 1,3,4,10,14
gaxk | - - - - - - - 5 - 7 -
gakx | - - - - - - - - - 5,17 -
9 - - - - - - - 10 - - - 1,3,4,8,14
g Ak - - - - - - - 5,7 - - - 1,3,4,10,14
oA#E | - - - - - - - 7 - 5 - l
oAl | - - - - - . - - - 5,7 -
2| - - - - - - - 3 - - 12 {1,4,5,6,7,10,14
13 - - - - - - - 14 - - 13 | 1,3,4,5,6,7,10
Saturation Voltage [ Vopio| 2 - | 400 - |30 | - |35 |mvde| - |300 | - |200| - |32 [mvde| - - 1 - 11 2 [3,4,5,6,7,10,14
gk | - - - - - - - - - 10 - ,4,
9 | - - - - - - - - 10 - - 1,3,4,8,14
grx | - - - - - - - - - - | 1,3,4,14
12| - - - - - - - - 3 - 12 |1,4,5,6,7,10,14
13 | - - - - - - - - 14 - 13 | 1,3,4,5,6,7,10
Pulse | Pulse
In Out
Switching Time t 14+2- - - - 30 - - ns - - - 30 - - ns 1 2 - - 11 - 3,4,14
1-2+| - - - 4 | - - - - - 45 | - - 1 2 - - - 3,4,14
14+13- - - - 30 | - - - - - 30 | - - 14 13 - - - 1,3,4
14-13+ - - - 45 | - - - - - 45 | - - 14 13 - - - 1,3,4

Pins not listed are left open.

A = Clock Pulse to pin 6, see Figure 1.

* = Resistor value to V..

CC

T=1ag0
$e1
#-1

A10
Al6

is symbol for MC779P
is symbol for MC779P
is symbol for MC779P

## Pin 8 = LOW
** Pin 9 = LOW

} Set by a momentary ground prior to the application
of the negative-going clock pulse.



MC779P, MC879P (continued)

FIGURE 1—CLOCK PULSE DEFINITION FIGURE 2 — TOGGLE MODE TEST CIRCUIT

TIME A B C D E

INTERVAL ] -
’ swr _] L..I L AMPLITUDE = 1.0V
V, INPUT PULSE DUTY CYCLE = 35% t065% v,
i 10% 0 t, &t < 10ns cr

GND :

SEQUENCE OF EVENTS

A. Voltage applied to Clock pin is raised to V. t, is not

critical but should be < 1.0 ys.

Biases of all other inputs are applied. V¢ is applied

without interruption throughout the testing.

. Apply momentary ground (when applicable).

Clock pulse is allowed to fall to V.. t; must remain

within 10 ns minimum and 100 ns maximum.

. Electrical measurements are read out. Load current
over-shoot must be limited to 10% or the flip-flop
may be tripped and the wrong output conditions
occeur.

Pl
50+ 1.0%
—0 1N3063

oo

OR
EQUIV

—o0
TPy

m

>
50+ 10%
S

MC879P
Ta Vi Vi
+25°C |+ 0.500V == 2.0mV| +0.930 V = 2.0 mV

0°C|+0.570V = 2.0mV|+0.980 V= 2.0mV
+75°C|+ 0450V = 2.0mV|+0.790 V= 2.0 mV

MC779P
Ta Vi Vi 1
+25°C|—0.460 V.= 2.0mV{ —0.900 V = 2.0 mV =

+15°C | +0475V = 20mV| +0915 v+ 20 my TP,.+ SHOULD HAVE A FREQUENCY OF ¥ Vcp (2.0 MHz) WHEN THE DUTY CYCLE IS VARIED
+55°C | +0.430 V== 2.0 mV|-+0.850 V = 2.0 mV FROM 35% to 65%.

FIGURE 3 — SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin TPout

MC815P

Y2 MC815P

4 100 I._
ns

f=10MHz

Vu=15V

Vp=0Vv
t. &t < 10ns
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’ MULTIFUNCTION DEVICES \

PLASTIC MRTL MC700P/800P series

(1 J-K Flip-Flop, 1 Inverter, 2 Buffers)

MC787P - MC887P

A medium-power monolithic device
consisting of one J-K flip-flop, one inverter,
and two buffer circuits in a single package.

This J-K flip-flop can be operated in the tog- 21 6 1 _Do_[>_2 (80) [25]
gling mode. Simultaneous logic ONE pulses
applied to the SET and CLEAR terminals (21 (6) 14—-D°—{>—13 (80)[25]
cause the output state to reverse. A direct
clear input allows asynchronous entry for 1 @ 3—-|>o—12 (80) [51
pre-clearing counters, inserting parallel data
into registers, and other similar applications. a1 @ 5—qs ap—9 10 B3
The inverter is a basic MRTL gate and the 21 &) 8 T s
s gate and. - Mm@ 7—dcCoqp—3 (10) [3]
buffers are high fan-out gates with single 1 @ 10—
inputs. )
2=1
Po (MW)_ -
ﬂ'ﬁ‘i tnpsd (Input High)|(Inputs Low) 12=3
CLOCKED INPUT OPERATION @ FLIP-FLOP 4 | — 91% 79
EACH BUFFER| — 15 25 45
+® t""'@_ INVERTER | — | 12 22 B
s|C Q Q +Only Clock Input High
111 |0@| G 1. Direct input (Co) must be low.
110 0 2. The time period prior to the negative transition of the
ol1 0 1 clock pulse is denoted t. and the time period subsequent
— to this transition is denoted tn+1.
010 | & [&® 3. Qu is the state of the @ output in the time period to.
NUMBER IN PARENTHESIS INDICATES LOADING FACTOR FOR MC787P
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MC887P
Vee 911 Q99 89 139 ?2 129
R2$ 3 R2 R2 R2S R2S RS RS R2 3 R2
R1 R1
¥V )« W __K ‘>|_

R3 R13 R1

R1

RN
S

R1

R1

4 TYPICAL RESISTANCE VALUES
R1 =450 R3 =510
. R2=640 R4 =225
RS = 100
RIS $R4 R1 R1
104 &6 5 4 7
s
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TEST VOLTAGE VALUES

@ Test (Volts) {Ohms)
Temperature |  V;, Voo | Veor | Verr | Veo | Va*
5 0°C 0,960 [ 0.930 | 1.80 | 0.570] 3.60 | 640
Mc8s7P +25°C [0.910 | 0.880| 1.80 | 0.500| 3.60 | 640
+75°C | 0.820 [ 0.790 | 1.80 | 0.450| 3.60 [ 750
+15°C | 0.865 | 0.865 | 1.80 | 0.475| 3.60 | 640
ELECTRICAL CHARACTERISTICS S .
MC787P +25°C |0.850 | 0.850 | 1.80 | 0.460| 3.60 | 640
l +355°C | 0.800 | 0.800| 1,80 | 0.430| 3.60 | 640
MCB87P Test Limits MC787P Test Limits TEST VOLTAGE
ll::!l::r 0°c +25°C +75°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vio | Vo | Veor | Yer | Vec | Vo™ Gnd
Input Current ZIin 1 - 1200 - 1200 - 1140 | pAdc - 1000 - 1000 - 940 | pAdc 1 - - - 11 2 3,4,5,6,7,10,14
Lin 3 - 600 - 600 - 570 - 500 - 500 - 470 3 - - - - 1,4,5,6,7,10,14
Lin 5 - 600 - 600 - 570 - 500 - 500 - 470 5 - 8 - - 1,3,4,14
2Iin 6 - 1200 - 1200 - 1140 - 1000 - 1000 - 940 6 - 5,7 - -
Iin 7 - 600 - 600 - 570 - 500 - 500 - 470 7 - 9 - -
Iin 10 - 600 - 600 - 570 - 500 - 500 - 470 10 - 8 - -
2Iin 14 - 1200 - 1200 - 1140 - 1000 - 1000 - 940 14 - - - 13 |1,3,4,5,6,7,10
Output Current IaBT 2 15.0 - 15.0 - 14,25 - mAdc [13.50| - 13.75| - 12.50| - mAdc - 2 - 1 11 - 3,4,5,6,7,10,14
IA3:L' 8 1.8 - 1.8 - 1.7 - 1.65 - 1.65 - 1.56 - - 8 5,10 - - 1,3,4,14
a3t 8 l - l - l - - - l - - 8,10 5 - -
Ingt | O## - - - - - - - 9 7 10 -
IA5# 12 |30 - 3.0 - |28 - 2.65| - |[2.65| - |2.50| - - 12 - 3 - |1,4,5,6,7,10,14
IABT 13 | 15.0 - 15.0 - 14,25 - 13.50| - |13.75| - |l12.50| - - 13 - 14 - 1,3,4,5,6,7,10
Output Voltage Vout 2 - | 500 - | 40| - | 400 | mvde| - | 400 | - [300 | - |32 |mvde| - 1 - - 11 2 [3,4,5,6,7,10,14
saH | - - - - - - - 5,7 - - - 1,3,4,10,14
Baxk | . - - - - - - 5 - 7 -
gaXk | - - - - - - - - - 5,7 - l
9 z R - - - - - 10 - - - | 1,3,4,8,14
GAX* - - - - - - - 5,7 - - - 1,3,4,10,14
9AM | - - - - - - - 7 - 5 -
9aRt | - - - - - - - - - 5,7 - l
12| - - - - - - - 3 - - - 11,4,5,6,7,10,14
13 - - - - - - 14 - 13 | 1,3,4,5,6,7,10
Saturation Voltage VCE (sat) 2 - 400 - 300 - 350 [ mVde] - 300 - 290 - 320 | mVde - - 1 - 11 2 |3,4,5,6,7,10,14
84 | - - - - - - - - - 10 - 1,3,4,14
S - - - - - - - 10 - - 1,3,4,8,14
grk - - - - - - - - - - - 1,3,4,14
12 - - - - - - - - 3 - - |1,4,5,6,7,10,14
13 - - - - - - - - 14 - 13 1,3,4,5,6,7,10
Pulse | Pulse
In Out
Switching Time t 142-| - - - 30 - - ns - - - 30 - - ns 1 2 - - 11 - 3,4,14
1-2+| - - - 45 - - - - - 45 - - 1 2 - - - 3,4,14
14+13- - - - 30 | - - - - - 30 | - - 14 13 - - - 1,3,4
14-13+ - - - 45 - - - - - 45 - - 14 13 - - - 1,3,4
Pins not listed are left open. t= IABO is symbol for MC787P
4 = Clock Pulse to pin §, see Figure 1. ¥ =1, ¢ is symbol for MCT87P ## Pin 8 = LOW } Set by a momentary ground prior to the applica-
#=1 is symbol for MC787P ** Pin 9 = LOW { tion of the negative-going clock pulse.

* Resistor value to VCC'

(Penunuod) 47880 ‘dZ8LON



MC787P, MC887P (continued)

FIGURE 1 — CLOCK PULSE DEFINITION FIGURE 2 —TOGGLE MODE TEST CIRCUIT

TIME A | B C D E

INTERVAL | f—4.0MHz
I %0% LI L Aweumuve = vov
| DUTY CYCLE — 35% t065%
Wl %] Hoow WPUTPULSE 1.8, < 10ms Ver

1l TR

GND L

SEQUENCE OF EVENTS

A. Voltage applied to Clock pin is raised to Vy. t, is not

critical but should be < 1.0 ps.

B. Biases of all other inputs are applied. Ve is applied
without interruption throughout the testing.

. Apply momentary ground (when applicable).

Clock pulse is allowed to fall to V. t; must remain

within 10 ns minimum and 100 ns maximum.

. Electrical measurements are read out. Load current
over-shoot must be limited to 10% or the flip-flop <
may be tripped and the wrong output conditions 50+10%¢
oceur.

b
$50 = 1.0%

© 1N3063
OR
EQUIV

—o
TPou’

oo

m

50 pF
1L
N

MC887P

Ta A Vi
T 25°C|+ 0.500V = 2.0mV|+ 0.930V = 20 mV
0°C |+ 0.570 V = 2.0mV |+ 0.980 V = 20 mV
+75°C |+ 0.450V + 2.0mV|+0.790 V = 20mV
MC787P
Ta Vo Vi
+25°C| —0.460 V = 2.0mV| —0.900 V= 2.0 mV =

+15°C| +0.475V = 2.0mV( +0.915 V=2.0mV \
1 559C| 10430V« 2.0mV| +0.850 v = 2.0mV ;Fsall‘\;l Sslg(?ytltt[; E{é‘\;{I’EA FREQUENCY OF %2 Vcp (2.0 MHz) WHEN THE DUTY CYCLE IS VARIED

FIGURE 3 — SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

i, TPout

MC815P
2 MCB15P

1L
___|100l_,_

ns
f=10MHz

V=0V
t- &t < 10ns
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DUAL HALF-ADDERS \

PLASTIC MRTL MC700P/800P series

MC775P - MC875P

Two half-adder devices in a single package. Each
device can be used to supply the SUM and CARRY oper-
ations on two input signals. E g.,if the inputs are applied

Vee to pins 1 and 14, and their complements to pins 2 and
T“ T9 10 13T 12 3, the SUM of the inputs appears on pin 13 while the
. CARRY appears on pin 12.
R3 R2 R2 R3 R2 2 R2 -
[y @ 14 13 (16) [5]
RL R1 e 2
A M me 3 1zasm
%gz 10 (13) [4]
mae 7 9 (16) 5]
mae 8
l IF:2=1,83=12 — -
THEN:12=1¢14,&13 =114+ 1 14
R1 x1§ %Rl R1 %m m% %m l R13
7 8 6 5 1 14 28 4 3
GND
TYPICAL RESISTANCE toa= 20 ns typ
R 4500 Po= 120 mW typ
R2 = 640
R3 = 80002
NUMBER IN PARENTHESIS INDICATES MC775P LOADING FACTOR.
NUMBER IN BRACKETS INDICATES MC875P LOADING FACTOR.
SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS
MC815P TPin TPout
bi&. 2255
1N3063
160 v OR
J00|_ Equv | | 1 1 MC815P
ns GROUND UNUSED INPUT PINS =
™in \ tosv
_1~t| + 134~ ttl—l]— '
TPou t 1, i o.
it ] 05V
MC815pP TPin TPout
I | 1N3063
150 v OR
100 EQUIV E 1 MC815P
ns = GROUND UNUSED INPUT PINS
Pin \
" Losv
_1~tz+|z— ttz—lz ] T
o ] L 1
TPout | —— —
)
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TEST VOLTAGE VALUES

@ Test (Volts)
Temperature Vin Von Veor Vot Veo
S 0°C {0.960 |0.930 | 1.80 | 0.570] 3.60
MC875P +425°C |0.910 | 0.880 | 1.80 | 0.500| 3.60
ELECTRICAL CHARACTERISTICS +75°C [0.820 | 0.790 | 1.80 | 0.450| 3.60
Test procedures are shown for one half-adder only. S +15°C |0.865 |0.865 | 1.80 | 0.475] 3.60
The other half-adder is tested in the same manner. MC775P { +25°¢ |0.850 | 0.850 | 1.80 | 0.460| 3.60
l +55°C }0.800 [0.800 | 1.80 | 0.430] 3.60
MC875P Test Limits MC775P Test Limits TEST VOLTAGE
AT 4250 | 475°C 15°C +25°C | +5°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vie | Yoo | Veor | Vo | Vg | Gnd
Input Current Iin 1 - 600 - 600 - 570 | nAdc - 500 - 500 - 470 | pAdc 1 - 14 - 11 4
2 - - - - - - 2 - 3 -
' - i : l - l 1 : 1 - 1 - 1 l : - : : l l
14 | - - - - - - 14 - 14 -
Output Current Trg * 12 | 2.4 - 2.4 - 2.28| - mAde | - - - - - - - - 12 - 2,3 11 4
Lt |18 [3.0 | - [30] - |285] - l 2.65| - |2.65| - |2.5 | - |mAde| - [1,2,13] - - 1 l
IAST 13 3.0 - 3.0 - 2.85 - 2.65 - 2.65 - 2.5 - mAdc - 3,13,14 - -
Output Voltage Vout 12 - 500 - 400 - 400 | mVdc - 400 - 300 - 320 | mVde - 2 - - 11 4
12| - - - - - - 3 - -
13| - - - - - - - 12 | 1,13 -
! ! bl ! ! bl b
i - 0 - 0| - 0 - - - 0 - - 2 - 11
Saturation Voltage VCE(sat) }3 - 40 - 30 - 35 mVdc - 300 § 290 - 3? mVdc - - 2 - 4
s LV b e e s ]
13 - - - - - - - - ,3 1,14
Pulse | Pulse
In Out
Switching Time t 2+12- - - - 20 - - ns - - - 20 - - ns 2 12 - - 1 4
2-124 - - - 30 | - - - - - 30 | - - 2 12 - - 4
14134 - - - | 36 | - - - - - |36 | - - 1 13 - - 4,12
1-134 - - - 36 | - - - - - 36 | - - 1 13 - - 4,12
Ground inputs of half-adder not under test. Other pins not listed are left open. * IAB is symbol for MC775

TIAlS is symbol for MC775

(penunuod) 4G/Z8IN ‘dSLLON



( \ PLASTIC MRTL MC700P/800P series
DUAL FULL ADDERS

MC796P - MC896P

Provides the SUM and CARRY functions while requiring only
the AUGEND (A) and ADDEND (B) inputs with CARRY IN.

[319) (31 [31(9
2 14 13
A r B (Ci

>—D: Co
> )
e

5 (13) [4]
12

)| S

[319) (319 (319
6 8 9

SR
,_[>c (13) [4]
5

>

10
% (13) [4]
1 N\,
_.L_/
TRUTH TABLE POSITIVE LOGIC
INPUT LOGIC LEVEL | OUTPUT LOGIC LEVEL Co = ABCi + ABC: + ABCi + ABCi

A B Ci S Co = ABCi + ABC: + ABCi + ABC:
0 0 0 0 0 .
0 0 1 1 0
0 1 0 1 0
0 1 1 0 1
1 0 0 1 0 tpd = 60 ns typ
1 0 1 0 1 Ppo = 84 mW typ
1 1 0 0 1
1 1 1 1 1

NUMBER IN PARENTHESIS INDICATES M7 96 P LOADING FACTOR.
NUMBER IN BRACKETS INDICATES MC896P LOADING FACTOR.
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TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V. | V_ | Vaor | Vour | Vec
0°C| 0.960 | 0.930| 1.80 | 0.570 | 3.60
MC896P +25°C | 0.910| 0.800| 1.80 | 0.500 | 3.60
ELECTRICAL CHARACTERISTICS o
+75°C| 0.820| 0.790| 1.80 | 0.450 | 3.60
Test procedures are shown for one full adder only. +15°C [0.865 | 0.865] 1.80 | 0.475| 3.60
The other full adder is tested in the same manner. o
MC796P +25°C| 0.850 | 0.850| 1.80 | 0.460 | 3.60
+55°C| 0.800 | 0.800| 1.80 | 0.430 | 3.60
Pin MC896P Test Limits MC796P Test Limits TEST VOLTAGE
Under 0°C +95°C +75°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vio | Von | Voot | Vot | Vec | Gnd
Input Current 3L, 2 - |80 | - |1800 | - |1710 | pAde| - |1500 | - . |1500 | - | 1410 | pAdc| 2 - - - 11 4
13 - - - - - - 13 - - -
R E R SRR R w oo o
Output Current Lg* 3 2.40 | - 2.40 | - |2.28| - |mAde| 2.15| - 2.15 | - 2.03| - made| - [3,13,14| - 2 11 4
- - - - - - - 2,313 - 14
- - - - - - - |28,14| - 13
- - - - - - - 23| - -
13,14/
12 - - - - - - - |12,13 . 2,14
- - - - - - - 12,14 - 2,13
- - - - - - - 2,12 - 13,14
- - - - - - - 2,12, - -
113,14
Output Voltage Vo 3 - | 500 - | 400 - | 400 |mvde| - | 400 - 300 - 320 | mVde| - - - |2,13,14] 11 4
ou - - - - - - - 13 - 2,14
- - - - - - - 14 - 2,13
- - - - - - - 2 - 13,14
12 - - - - - - - - - |2,13,14
- - - - - - - 13,14 - 2
- - - - - - - 2,14 - 13
- - - - - - - 2,14 - 13
Switching Time Pulse Pulse
In Qut
t 2412+ | - | - - 75 - - ns - - - 75 - - ns 2 |13,14 12 - 11 4
2-12- | - - - 75 - - - - - 75 - - - 12 -
243+ - - - 85 - - - - - 85 - - j 13 3 14
2-3- - - - 65 - - - - - 65 - - 13 3 14
14412+ | - - - 75 - - - - - 75 - - 14 - 12 2,13
14-12- | - - - 75 - - - - - 75 - - - 12 2,13
1443+ | - - - 85 - - - - - 85 - - ' 13 3 2
14-3- | - - - 65 - - - - - 65 - - 13 3
13+12- | - - - 70 - - - - - 70 - - 13 14 12
13-12+ | - - - 80 - - - - - 80 - - 12
1343+ | - - - 70 - - - - - 70 - - 3
13-3- - - - 80 - - - - - 80 - - 3
for MC796P.

* Symbol is IA13

Ground inputs of full adder not under test.

Other pins not listed are left open.

(panuniuod) 4968IIN ‘d96.LION



MC796P, MC896P (continued)

Vec
11

R2§Rl R1 R1 $R1 i R1 R1 R1 R1 R1 R1 R1 R1 %RZ
3

t—o12
Co S
AT | K

o o K (e

i Pt
7 N /]
v

R 3R RE 3R M RL R1$ $R1 $R1 R§ $R1 R R R R1
B
14 l—vw—t
RN [ Rt
2 T
A
RL
} 13
ci
9
o ¢
A
6 T
R1
8

R1 R1 R1 R1 R1 R1 R1 R1 R1 R1 R1 R1 R1 R1 R1

= S e g (s
e 11 —_ o)

L7\
M £
7\

[

TrpicaL ResisTance | RL=LSk
VALUES | rR3=450

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPout

MC815P
Co
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r DUAL FULL SUBTRACTORS 1 PLASTIC MRTL MC700P/800P series

MC797P - MC897P

Provides the DIFFERENCE and BORROW functions while re-
quiring only MINUEND (X) and SUBTRAHEND (Y) inputs with

BORROW IN.
(319 (39 B1O
2 14 13
X Y ? Bi
»—D: Bo
3
H > (13) 141
> )
] O
-
(13) [4]
12
]
31 (3@ [3109)
6 8 9
[ > >
(13)[4]
> ?
b—D‘ )
>
J
]
10
a| (13)14]
y
5 O
TRUTH TABLE
POSITIVE LOGIC
IN;UT I.OGY|C LEV;IT OUT;UT LOGIC IB.EVEL D = YXBi + Yi_ﬁ_i_—}- ?xg 1 YXB:
) 0] 0 G ) Bo = YXBi + YXBi 4+ YXBi 4 YXBi
0 0 1 1 1
0 1 0 1 1
0 1 1 0 1
1 0 0 1 0 tpd = 60 ns typ
1 0 1 0 0 Po = 84 mW typ
1 1 0 0 0
1 1 1 1 1

NUMBER IN PARENTHESIS INDICATES MC797P LOADING FACTOR.
NUMBER IN BRACKETS INDICATES MC897P LOADING FACTOR.
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TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V, | V__ | Vaor | Vorr | Vee
0°C| 0.960 | 0.930] 1.80 [ 0.570 | 3.60
+25°C| 0.910 | 0.800| 1.80 | 0.500 | 3.60
ELECTRICAL CHARACTERISTICS MCBI7P ) +25°C
+75°C| 0.820 | 0.790| 1.80 | 0.450 | 3.60
The Gther stbirastor s teaodon oo Septractor ¥15°C) 0,065 | 0.005) 1.80 J0.475 | 3.0
) ’ MC797P +25°C| 0.850 | 0.850] 1.80 | 0.460 | 3.60
+55°C| 0.800 | 0.800 1.80 | 0.430| 3.60
Pin MC897P Test Limits MC797P Test Limits ‘TEST VOLTAGE
Under 0°C +95°C +75°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min [ Max | Unit | Vin | Von | Veor | Vot | Vec | Ond
Input Current 31 2 - {1800 | - 1800 | - {1710 | pAde| - [1500 | - 1500 | - | 1410 | pAde| 2 - - - 11 4
3 - - - - - - 13 - - -
YRR A T I O A R A T I O I w | 2o
Output Current IA4* 3 2.40 - 2. 40 - 2.28 - mAdc | 2.15 - 2.15 - 2.03 - mAdc - { 2,3, - - 11 4
113,14
- - - - - - - 3,13 - 2,14
- - - - - - - 3,14 - 2,13
12 - - - - - - - 12,13 | - 2,14
R - - - - - - 12,14 | - 2,13
- - - - - - - 2,12 - 13,14
- - - . - - - 2z - |-
113,14
Output Voltage \' t 3 - 500 - 400 - 400 mVdc - 400 - 300 - 320 mVdc - 2,13 - 14 11 4
ou - - - - - - - 2,14 - 13
l _ - R - - - - - - |2,13,14
12 . R R R - - - - - |2,13,14
R - - - - - - 13,14 | - 2
- - - - - - - 2,14 - 13
- - - - - - - 2,13 - 14
Switching Time Pulse Pulse
In Out
t 2+12+ - - - 60 - - ns - - - 60 - - ns 2 13,14 | 12 - 11 4
2-12- - - - 60 - - - - - 60 - - 12 -
243+ - - - 65 - - - - - 65 - - I 3 -
2-3- - - - | 60 - - - - - |60 - - 3 -
14+12+ - - - 1 - - - - - 1 - - 14 - 12 2,13
14-12- - - - - - - - - - - - 12 2,13
1443 - - - - 65 - - - - - 65 - - 1 13 3 2
14-3+ - - - 60 - - - - - 60 - - 3
13+12- | - - - - - - - - - - 13 \ 12 l
13-12+ | - - - - - - - - - - 12
13+3+ - - - - - - - - - - l 2,14 3 -
13-3- - - - - - - - - - - 2,14 3 -

* Symbol for MCT97P is I, ...

Al3

Ground input pins of subtractor not under test.
Other pins not listed are left open.

(Panunuod) 4/ 68N ‘dL6LON



MC797P, MC897P (continued)

Vee
11

3&&1 R1 RL $R1 R1 R1 R1 R1 R1 im Rli 3R1 jﬁ_ﬂz
Bo D
d . PN
"H IH — PR

WA
7

A O PO o R
R1¥ 3Rl R13 3R1 M RL R1$ $RL 3RL RIZ 3RL R RI3 $RL R1 R1
Y
1 rvv\—'-t
RN R
2 1
X
R1 Bi
N 13
9
/‘ R1 Bi
X
8 1
R1 R1
8 r L‘Vv\-—t
Y
R1E R R ER1 R Rl R13 $R1 $RL RI§ SR R13 RI3 $RI Rl R1

I TS

I N g g Sy =y

Bo A D

5 t—o 10
R23 R1 R1 R1 R1 R1 R1 R1 R1 R1 R1 R13 > R1 %RZ

TYPICAL RESISTANCE f Sé = éfbk
VALUES ( R3 = 450

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPout

I MC815P
D

s i@*
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DUAL HALF-SHIFT REGISTER 1

PLASTIC MRTL MC700P/800P series

MC784P - MC884P

Two half-shift registers in a single package. Each
is a bistable storage element. Eg., information coming
in on pins 1 and 3 will be transferred to pins 14 and 12
when the gating signal, pin 2, goes low. If all three in-

Q Q Vee Q [ d
10 11 14 12 puts, 1, 2, and 3, are low, the outputs, 14 and 12, will
I both be low.
R3 $R2 R2$ R3 R3 Sk2 R2S R3
p: 11 @3) 14 (13)[4]
[2] ()
R1 R1 R1 R1
12 (13)[4
11 3 (13)[4)
e 10 434l
2] (8
Rl RlL RL Rl 8 (13) [4
NS 11 @ (13) [4]
l % % NUMBER IN PARENTHESIS
R1 R1Z ZRI1 R1 INDICATES MC784P LOADING FACTOR
7 6 4 56 41 3
GND NUMBER IN BRACKETS
INDICATES MC884P LOADING FACTOR
TYPICAL RESISTANCE
VALUES tpa= 22 ns typ
=& Po = 120 mW typ
R3 = 8000
SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS
- MC815P TPin TPout
10V
t o—
_..[ 100 ‘._
ns

°
2253

1N3063
y

EQUIV

1 MC815P

TPout

= GROUND UNUSED INPUT PINS

w0\

~t1 144~

~ti— 14—~
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TEST VOLTAGE VALUES

@ Test (Volts)
Temperature |  V;, Voo | Veor | Yo | Ve
S 0°C {0,960 {0.930 | 1.80 | 0.570] 3.60
MC884P ¢  +25°C [0.910 [ 0.880 | 1.80 | 0.500] 3.60
ELECTRICAL CHARACTERISTICS +75°C |0.820 [0.790 | 1.80 | 0.450| 3.60
Test procedures are shown for one half-shift register only. s +15°C [0.865 | 0.865 | 1.80 | 0.475| 3.60
The other half-shift register is tested in the sam e manner. MC784P +25°C [0.850 [ 0.850 | 1.80 | 0.460| 3.60
1 +55°C |0.800 {0.800 [ 1.80 | 0.430]| 3.60
MC884P Test Limits MC784P Test Limits TEST VOLTAGE
U::I“er 0°c +25°C +75°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin Voo | Veor | Vor | Vec | Gnd
Input Current L, 1 - | 600 - |60 | - |57 | paac| - |s00 | - |500 | - |470 | pAde| 1 - 2 - 11 4
2L 2 - 1200 | - |1200| - | 1140 - {1000 | - |1000| - | 940 2 - 1,3 - L L
in 3 - | 600 - | 600 | - | 570 - 500 | - |s500 | - |470 3 - 2 -
Output Current I 12 | 2.4 - 2.4 - 2.28| - mAdc |2.15 | - 2.15| - 2.03 | - mAdc - 2,12 - - 11 |4, 14%
Ad
12 - - - - - - - 3,12 | - - 4
14 l - - - - - - - 2,14 | - - 4,121
14 . - - - - - - 1,14 | - - 4
Output Voltage Vout 12 - | s00 - | 400 | - | 400 | mVde| - |400 | - |300 | - |320 |mVde| - 14 | 2,3 - 11 4
ou 14 | - |[500 - | 400 | - | 400 | mvdc| - |400 | - |300 | - |320 |mVde| - 12 | 1,2 - 11 4
Saturation Voltage | V 12 - 400 - 300 - 350 | mVde | - 300 - 290 - 320 | mVdc - - 1,2,3 - 11 | 4,12¢%
CE(sat)
12 - - - - - - - - - 2,3 4,14
14 - - - - - - - - 1,2,3 - 4,14t
14 - - - - - - - - - 1,2 4
Pulse | Pulse
In Out
Switching Time t 1+14+| - - - 40 - - ns - - - 40 - - ns 1 14 - - 11 | 4,12
1-14- - - - 40 - - ns - - - 40 - - ns 1 14 - - 11 | 4,12

Ground input pins of half-register not under test.

Other pins not listed are left open.

tSilicon diode to ground.

* Symbol is IA13 for the MC784P,
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DUAL HALF-SHIFT REGISTERS\

PLASTIC MRTL MC700P/800P series

MC783P - MC883P

Dual half-shift registers. each with
built-in inverter, in a single package. Infor-
mation coming in on pins 1 and 2 will be
transferred to pins 14 and 12 when the gat-
ing signal, pin 2, goes low. If all three inputs,
1, 2, and 3, are low, the outputs, 12 and 14,
will both be low.

m @

14 (13) (4]
B © W= (1+2)
12 (13) (4] 12=14(3+2
u @ 3 6+2
13 (16) [5] tpa = 22 ns typ
Po = 140 mW typ
m @
oM NUMBER IN PARENTHESIS INDICATES
Bl © LOADING FACTOR FOR MC783P
8 (13) (4]
n @ NUMBER IN BRACKETS INDICATES
LOADING FACTOR FOR MC883P
9 (16) [5]
aos Q910 119 Vee 149Q 129 @
Le r2 | ] R2 R2
R3g —wwv X - 3R3 R2 R3 $R3 R2 S
|< R1 R1 : R1 RL
-\I RL R /} h\l Rl R />
R1 bl N Rl Ja N~
R1 R1 ‘/_' 9 R1 /—1
7 6 5 ol o L 2 3l 1
GND
TYPICAL RESISTANCE
VALUES
R1 =450 ©
R2 = 640 ©
R3 =800 ©

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

MC815P TPin TPout
? o
= 225
1N3063
l'.U v OR
{100 EQUIV - 1 MC815P
ns 3
GROUND UNUSED INPUT PINS
TPin

tosv
L—o

_‘Lt.“” e
TPout 05V

MC815P

TPin

3 MC815P
GROUND UNUSED INPUT PINS

\ bosy

‘—1-h+|3— tz-134
TPt ﬂ:qu

T

TPin
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TEST VOLTAGE VALUES
@ Test (Volts)
Temperature |  V;, Von Veor | Vonr Veo
s 0°C fo.960 [0.930 | 1.80 |0.570] 3.60
MC883P { +25°C [0.910 [0.880 | 1.80 | 0.500] 3.60
ELECTRICAL CHARACTERISTICS +75°C {0.820 [0.790 | 1.80 |0.450| 3.60
Test procedures are shown for one half-shift register only. S +15°C |0.865 [0.865 | 1.80 [0.475| 3.60
The other half-shift register is tested in the same manner. MC783P { +25°C [o.850 [0.850 | 1.80 [o0.460( 3.60
l +55°C ]0.800 [0.800 | 1.80 | 0.430| 3.60
MC883P Test Limits MC783P Test Limits TEST VOLTAGE
U::Iner 0°C +25oc +750|: +|Soc +25nc +55°C APPLIED TO PINS LISTED BELQW:
Characteristic -Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin Voo | Veor | Vow | Voo | Gnd
Input Current Lin 1 - | 600 - | 600 | - |57 | uAde| - |500 | - [500 | - | 470 | pAde| 1 - 2 - 11 4
3Tin 2 - |1800 | - |1800| - | 1710 l - |1500| - [1500 | - |1410 2 - 1,3 - l ¢
Lin 3 - | 600 - | 600 | - | 570 - 1500 | - |500 | - |47 3 - 2 -
Output Current IA4* 12 2.4 - 2.4 - 2.28 - mAdc | 2.15 - 2.15 - 2.03 - mAdc - 2,12 - - 11 | 4,141
Ia4* 12 2.4 | - 2.4 | - |2.28] - 2.15| - |2.15| - |2.03| - - 3,12 | - - 4
IA5** 13 {30 | — |30 - [2.8] - 2.65| - [2.65| - |2.5 | - . 13 - 2 4
Ta4* 14 | 2.4 | - 2.4 | - |228] - 2.15| - [2.15| - |2.03| - - 2,14 | - - 4,121
IA 4* 14 | 2.4 | - 2.4 | - |2.28] - 2.15| - |2.15| - |2.03| - - 1,14 | - - 4
Output Voltage Vout 12 - | 500 - | 400 | - | 400 | mVdc| - |400 | - [300 | - |[320 |mVde| - 14 | 2,3 - 11 4
13 - - - - - - - 2 - -
14 - l - l - l ‘ - l - ¢ - ‘ 1 - 12 | 1,2 - l i
Saturation Voltage | V 12 - | 400 - |30 | - |35 [mvdc| - |300 | - |20 | - |320 [mVde| - - |1,2,3 - 11 |4,12t
: CE(sat) ’ )
12 - - - - - - - - - 2,3 4,14
13 - - - - - - - - 2 - 4
14 - - - - - - - - |1,2,3 - 4,14t
14 - - - - - - - - - 1,2 4,12
Pulse | Pulse
In Out
Switching Time t 2+13- - - - 40 - - ns - - - 40 - - ns 2 13 - - 11 4
2-13+ - - - 40 - - - - - 40 - - 2 13 - - 4
1+14+| - - - 28 - - - - - 28 - - 1 14 - - l 4,12
1-14- - - - 24 - - - - - 24 - - 1 14 - - 4,12

Ground input pins of half-shift register not under test. Other pins not listed are left open. * Symbol is Ip13 for MC783P. ** Symbol is Ip 16 for MC783P tSilicon diode to ground.

(Penunuod) deg8oINl ‘dE8LION
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MILLIWATT AND MEDIUM-POWER

COMBIERGIAL MRUL

INTEGRATED CIRCUITS
INDEX

In this series of MRTL logic circuits, medium and low-power devices are combined and
specified for compatible application in commercial usages. Medium-power devices have
loading factors normalized for compatibility with low-power for ease of mixing the two
power levels in a system.

INDEX
Page No.
General Information 6-246
Summary of Devices Available in Metal Cans (G Suffix) 6-248
Summary of Devices Available in Flat Packages (F Suffix) 6-251
DEVICE POWER PACKAGE DEVICE POWER PACKAGE
GATES COUNTER ADAPTERS
MC703 3-Input Gates MRTL F,G MC701 Counter Adapter MRTL G
MC707 4-Input Gates MRTL F,G
MC711  4-Input Gates mW MRTL F.G
MC728 S-Input Gates mW MRTL F,G ADDERS
MC729°  5-Input Gates MRTL F,G MC704  Half Adders MRTL F,G
MC710  Dual 2-Input Gates mW MRTL F.G MC708 Half Adders mW MRTL F.G
MC714 Dual 2-input Gates MRTL F,G MC712 Half Adders mW MRTL F,G
MC715  Dual 3-Input Gates MRTL F,.G MC775 Dual Half Adder MRTL F
MC718 = Dual 3-Input Gates mW MRTL F,G
MC719 ' Dual 4-Input Gate mW MRTL F
MC725 Dual 4-Input Gate MRTL F HALF-SHIFT REGISTERS
MC792 Triple 3-Input Gate MRTL F MC705 Half-Shift Registers
MC793 Triple 3-Input Gate mW MRTL F with Inverter MRTL F.G
MC717 Quad 2-Input Gate mW MRTL F MC706 Half-Shift Registers
MC724 Quad 2-Input Gate MRTL F without Inverter MRTL F.G
Lo MC783 Dual Half-Shift Register
BUFFERS with Inverter MRTL F
MC700  Buffers MRTL F,G MC784 DuaI.HaIfShlft Register
MC709  Buffers mW MRTL F.G without Inverter MRTL F
MC781 Dual Buffer mW MRTL G
MC799 Dual Buffers MRTL F,G FLIP-FLOPS
MC798 Dual 2-Input Buffer mW MRTL F MC702 R-S Flip-Flop MRTL G
MC788 Dual 3-Input Buffer MRTL F MC720 J-K Flip-Flops mW MRTL F.G
' MC722 J-K Flip-Flops mW MRTL F,G
INVERTERS MC723 J-K Flip-Flops MRTL F.G
MC727 - Quad Inverters MRTL F,G MC726  J-K Flip-Flops MRTL F.G
MC789  Hex Inverter MRTL F MC774  J-K Flip-Flop MRTL G
MC782 J-K Flip-Flop mW MRTL G
MC776 Dual J-K Flip-Flop mW MRTL F
EXPANDERS MC790 Dual J-K Flip-Flop MRTL F
MC721 Dual 2:input Expanders mW MRTL F,G MC791 Dual J-K Flip-Flop MRTL F
MC?786 Dual 4-Input Expander MRTL F MC713 Type D Flip-Flops mW MRTL F,G
MC785 Quad 2-Input Expander MRTL F MC778 Dual Type D Flip-Flop mW MRTL F
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NUMERICAL INDEX

(Functions and Characteristics)
Vee = 3.6 V£10%, Ta = 25°C

Propagation
Output Loading Delay Total Power
Type @ Factor tod Dissipation
Function +15 to +55°C Case Each Output ns typ mW typ/pkg
MRTL
Buffer MC700 72,96 80 20 25/50 @
Counter Adapter MC701 96 16 22 80
R-S Flip-Flop MC702 96 13 14 32
3-Input NOR Gate MC703 72,96 16 12 28/7.5@
Half Adder MC704 72,96 16 14 65
Half-Shift Register MC705 72,96 13 22 75
Half-Shift Register (w/o Inverter) MC706 72,96 13 22 52
4-Input NOR Gate MC707 72,96 16 12 30/7.5 @
Dual 2-Input NOR Gate MC714 72,96 16 12 50/15 @
Dual 3-Input NOR Gate MC715 72,96A 16 12 55/15 @
J-K Flip-Flop MC723 72,96 10 35 91/79 ®
Quad 2-Input NOR Gate MC724 83 16 12 100/30 @
Dual 4-Input NOR Gate MC725 83 16 12 60/15 @
J-K Flip-Flop MC726 72,96A 16 35 100/86 @
Quad [nverter MC727 72,96A 16 12 87/30 @
5-Input NOR Gate MC729. 72,96 16 12 33/75@
Quad Exclusive OR Gate MC771 83 16 12 87
J-K Flip-Flop MC774 96 16 35 100/86 @
Dual Half Adder MC775 83 16 20 120
Dual Half Shift Register MC783 83 13 22 140
Dual Half Shift Register w/Inverter MC784 83 13 22 100
Quad 2-Input Expander MC785 83 - 12 20/ - @
Dual 4-Input E xpander MC786 83 - 12 20/ - @
Dual 3-Input Buffer, non-inverting MC788 83 80 24 145/56 @
Hex Inverter MC789 83 16 12 130/15 @
Dual J-K Flip-Flop MC790 83 10 35 182/158 @
Dual J-K Flip-Flop MC791 83 16 40 190/160 @
Triple 3-Input NOR Gate MC792 83 16 12 82/24 @
Dual Full Adder MC796 83 13 60 84
Dual Full Subtractor MC797 83 13 60 84
Dual Buffer MC799 72,96A 80 20 50/100 @
Hex Expander MC9719 83 - 12 13/ - @
mW MRTL

Half Adder MC708 72,96 4 60 19/12.5 @
2-Input Buffer MC709 72,96 30 57 7.0/23 @
Dual 2-Input NOR Gate MC710 72,96 4 27 10/2.5 @
Dual 4-Input OR/NOR Gate MC711 72,96 4 60 8.0/5.5 @
Half Adder MC712 72,96 4 66 16.5/10.5 @
Type D Flip-Flop MC713 72,96 3 75 24/17.5Q
Quad 2-Input NOR Gate MC717 83 4 27 20/5.0 @
Dual 3-Input NOR Gate MC718 72,96A 4 27 12/25@
Dual 4-Input NOR Gate MC719 83 4 27 13/25 @
J-K Flip-Flop MC720 72,96 2 50 205/14.5@
Dual 2-Input Gate Expander © MCc721 72,96 - 27 3.0/ — @
J-K Flip-Flop MC722 72,96A 4 70 24/20 @
5-lnput NOR Gate MC728 72,96 4 27 75/1.0 @
Dual J-K Flip-Flop MC776 83 2 50 41/29 @
Dual Type D Flip-Flop MC778 83 3 60 48/35 @
Dual Buffer MC781 96 30 57 14/46 Q
J-K Flip-Flop MC782 96 2 80 23/21 ®
Triple 3-Input NOR Gate MC793 83 4 27 18/3.5 @
Dual 2-Input Buffer MC798 83 30 57 14/46 @
Quad 2-Input Expander MC9721 83 - 27 20/ - @

@ G suffix denotes Metal Can, F suffix denotes Fiat Package; i.e., MC718G = Metal Can, MC718F = Flat Package.
@ Inputs High/Inputs Low. )

@ Direct Set and Direct Clear Low, All Other Inputs High/All Inputs Low

@ Only Clock Input High/Inputs Low
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COMMERCIAL MRTL MC?700 series

GENERAL INFORMATION
TO-99 TO-100 TO-91 TO-86
OUTLINE DIMENSIONS
L 0.030 0.030
33 b REF | REF
03 0.305 }
DIA 0335 DA 0.165 — | i 1
§355 o 0.165 033 0.185 E===9 = S R
: ot 0.185 0.040 | 0.00
04 i 0.003 0.030 003 0.0,
4 o A YT .030
t { 006 070 006 0070 9
0.040
0.040 . 0.045 0.045
MAX 0.500 MIN MAX 0.500 MIN 0010 055 0.010 0.055
0.016 2018 pyy ! oo | [ W_-I F* _.I
0019 0019 019 | X
54321 1 7654321 {
0.250 0.250
MIN MIN
. j' 0
+—0.230 0.240 + 0.240
.260 | 0.260
0.140
0.160 h — :
0.250 0.250
MIN MIN
36°\>/ 6 78910 ' 8 91011121314
5/§ o2 | | o210
0.290 0.275
0.028
0.034
Lead 1 identified by color dot| Lead 1 identified by color dot
or by shoulder on lead. All leads| or by elbow on lead. All leads
Pin 4 connected to case. Pin 5 connected to case. electrically isolated from package.| electrically isolated from package.

TEST CONDITION
TOLERANCES

GENERAL RULES

VgoT =110 mV Vee =+£10 mV Vin=+2mV

® Testing tables shown in the MC900/800 MRTL and the
MC908/808 mW MRTL sections of this volume may be
utilized for testing MC700F and G commercial series
devices. Pin number configurations are the same. MC700
series forcing functions and test limits are shown on
page 6-247.

® The number of load circuits that may be driven from
an output is determined by the output loading factor
and the sum of all input loading factors for the circuits
connected to that output. The summation of the input
loading factors should not exceed the stated drive cap-
ability of the output.

® For ease of mixing MRTL and mW MRTL in the same
system, the loading factors are normalized in accord-
ance with the input currents being driven.

® Any number of gates may be paralleled; the input load-
ing is increased by 1/4 load if only one gate is con-
nected to Vcg.

6-246

VR =1% Von =+2mV Voff =2 mV

® When paralleling gates with Vcc connected, a maxi-
mum of 4 outputs may be paralleled, increasing the in-
put loading factor by 2.33.

® If the counter adapter is paralleled with another cir-
cuit, the output drive capability must be reduced by
two loads. The reason for this drive reduction is the
1280-ohm resistance that connects the output terminals
on the counter adapter.

® All unused input pins should be returned to ground.

e EXPANDER RULES:

1. The MC785F, MC786F and MC9719F MRTL ex-
panders can be used to expand medium-power
MRTL output nodes only.

. When using the MC785F, MC786F or MC9719F
subtract 0.5 from the output loading factor of the
medium-power MRTL expanded gate for each ex-
pander node that is connected; also increase the in-
put loading factor of the medium-power expanded
gate by a factor of 1.33.



GENERAL INFORMATION (continued)
MAXIMUM RATINGS (T = 25°C)
Rating Symbol Value Unit
Logic Input Voltage 4.0 Vde
Power Supply Voltage (Pulsed =1 second) +12 Vde
O e 0061 Senes Ta +15t0 455 °c
Storage Temperature Range Tstg —55to +125 oc
ELECTRICAL CHARACTERISTICS
- Milliwatt MRTL MRTL .
Ch istic Unit
+159C | +259C | +55°C | +15°C | +25°C | +65°C
A3 0.420 | 0.420 | 0.420 — - - mAdc min
iag 0.570 0.570 0.570 - - - mAdc min
a10 - - - 1.65 1.65 1.65 | mAdc min
1a13 - - - 2.15 2.15 203 | mAdc min
'a16 = - - 2.65 2.65 25 | mAdc min
1AB 5.0 5.0 5.0 135 13.75 125 | mAdc min
ICEX 50 50 100 225 225 250 | pAdc max
lin 0.150 0.150 0.150 0.500 0.500 0.470 | mAdc max
2 0.300 0.300 0.300 1.0 1.0 0.94 mAdc max
Vout 0.400 0.300 0.320 0.400 0.300 0.320 Vdc max
VCE 0.220 0.230 0.320 0.300 0.290 0.320 Vdc max
TEST CONDITIONS
VBOT 1.8 1.8 1.8 1.8 1.8 1.8 Vdc
vee 36 36 36 3.6 36 36 Vdc
Vin 0.865 0.850 0.800 0.865 0.850 0.800 Vde
Vott 0.475 | 0.460 | 0.430 | 0.475 | 0.460 | 0.430 Vde
Von 0.865 0.850 0.800 0.865 0.850 0.800 Vdc
VR* 4600 4800 5000 640 640 640 Ohms

*Resistor value to Vcc

DEFINITIONS

1A2, 13
1a4. 18,
la10.1A13,
1A16

1AB

Iam

ICEX

lin

1.8 lip

2l

L

Minimum available output current from a device with
an output loading factor of 2, 3, 4, 5, 10, 13,and 16
respectively. Output voltage not to fail below the value
of Von-

Minimum available output current from a buffer. Out-
put voltage not to fall below the value of Vgp.

The maximum available current from the output of a
Dual Gate.

Collector current of a circuit when Vj,, is applied to the
output pin and V¢ is applied to the input pins.

Maximum input current drawn by one input of a gate
with Vjp applied. All other gate inputs are returned to
VBOT-

Current drawn from the Vi, supply by the Toggle pin
of the Flip-Flop.

Maximum input current drawn by one input of a de-
vice with 2 bases internally tied together.

Isolation leakage current.

Output load current.

VBOT A high value voltage applied to an input of a device to in-
sure saturation of the driven transistor.

Vcc Supply voltage.

VCE(sat) Maximum saturation voltage with VgoT applied to the
input.

Vin Minimum high level voltage applied to the input of a
device.

VLL A supply voltage low enough to allow flow of leakage
currents only.

Voff The maximum voltage which may be applied to an input
terminal without turning the transistor on.

Von The minimum voltage which may be applied to an input
terminal that will turn the transistor on.

Vout The maximum output voltage with Vg applied to the
input.

VR Value of external resistor connected to V¢ for test pur-
poses.
VRH = highest node resistor value
VRL = lowest node resistor value
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LOADING DIAGRAMS

COMMERCIAL MRTL MC700 series

COMMERCIAL MRTL DEVICES AVAILABLE IN METAL CANS

The logic diagrams on these pages describe the MC700 Series
Commercial MRTL integrated circuits available in metal cans, and
permit quick selection of those circuits required for the implemen-
tation of a commercial system design. Pertinent information such
as logic equations, truth tables, typical propagation delay time (tpg),
typical package power dissipation (Pp), pin numbers, input loading,
and fan-out is shown for each device. The package pin number
is shown adjacent to the terminal end. The number in parenthesis
indicates the input loading factor (when on the circuit input term-
inal) or load driving ability — fan-out — (when on the circuit out-
put terminal). Medium-power devices have loading factors normal-

——GATES

ized for compatability with the low-power devices for ease of mix-
ing the two power levels in a system.

The number of load circuits that may be driven from an output
is determined by the output loading factor and the sum of all input
loading factors for the circuits connected to that output. The sum-
mation of the input loading factors should not exceed the stated
drive capability of the unit. Loading data are valid over the temper-
ature range of +15 to +559C, with Ve = 3.6 V +£10%. For the
TO-99 metal can, V¢ is applied to pin 8, with ground connected to
pin 4. For the TO-100 metal can, V¢ is applied to pin 10, with
ground connected to pin 5.

MC703G 3-Input Gate'

(medium-power)

(11

E:>o—6(16) ::;2

(15

|
)

23
3,
3

W=

6=1+2+3

tpd =12 ns
Pp =28 mW (Input High)
7.5 mW (Inputs Low)

MC711G 4-Input Gate

(milliwatt)

7=1+2+3+5

6=14+2+3+5

tpd = 60 ns

Pp = 8.0 mW (Input High)
5.5 mW (Inputs Low)

MC707G 4-Input Gate

(medium-power)
7(3)
31
(32
6 (4) (3) 3 6(16)
(3) 5

6=1+2+3+5

tpd = 12 ns

Pp = 30 mW (Input High)
7.5 mW (Inputs Low)

MC728G 5-Input Gate

(milliwatt)
(11 (3)1
(1) 2 (3) 2
(13 7(4) (3)3
(s (3)5
(1 e ' (3)6

7=1+2+3+5+6

tod =27 ns

Pp = 7.5 mW (Input High)
1.0 mW (Inputs Low)

MC729G 5-Input Gate

(medium-power)

7=1+2+3+5+6

tpd =12 ns

Pp = 33 mW (Input High)
7.5 mW (Inputs Low)

MC710G Dual 2-Input Gate

(milliwatt)

1
™ 2:Do—7 (4)
(1)3:D0_‘6 (4)
s

7=1+2

tpd =27 ns

Pp = 10 mW (Input High)
2.5 mW (Inputs Low)

7 (16)

MC714G Dual 2-Input Gate
(medium-power)

1
@1 7(16) g's
(3) 2 1
(3) 3
:[>o—s(1e) {
(3)5 / (

7=1+2

WN=

tod = 12 ns
Pp = 50 mW (Input High)
15 mW (Inputs Low)

MC718G Dual 3-Input Gate

(milliwatt)

E[>o_4(4)
16
=t
18

4=1+2+3

tpd = 27 ns

Pp = 12 mW (Input High)
2.5 mW (Inputs Low)

MC715G Dual 3-Input Gate
(medium-power)

9 (16"

1
=P
3

6
7
8

www WWww

4=T7273

thd =12 ns

Pp = 55 mW (Input High)
15 mW (Inputs Low)
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COMMERCIAL MRTL DEVICES AVAILABLE IN METAL CANS (continued)

BUFFERS

MC700G Buffer MC781G Dual Buffer MC799G Dual Buffer
(medium-power) (milliwatt) {medium-power)
7 (16)
5 (80) 16)
- (2) 1—9 1 3t
(6) 3 3 (2) 2—
tpg =20 ns 5=3 4 (80)
Pp = 25 mW (Input High) 7 (30) (6) 2
50 mW (Inputs Low) (6) 7
6 (80)
MC709G Buffer 6 (30)
(milliwatt)
1 (2) 3—|
(205 8 9(16)
(2) 2
6 (30 =5
(2) 3 (30 - 3=2
6=2+3 7=1+2 4=2
tpd = 57 ns tpd = 57 ns tod = 20 ns
Pp = 7.0 mW (input High) Pp =14 mW (Input High) Pp =50 mW (Input High)
23 mW (Inputs Low) 46 mW (Inputs Low) 100 mW (Inputs Low)

(3) 1 9 (16)

Y

30 mW (Inputs Low)

—INVERTER——— —EXPANDER ——— —COUNTER ADAPTER —
MC727G Quad Inverter MC721G MC701G Counter Adapter
(medium-power) Dual 2—(Input E))(pander (medium-power)
milliwatt

1 —7(16
3) 2—[>o—8(1s) % )
7
(3 s—‘>o—7(1e) m2 \ ©) 2
(”3:D0—A5 5(186)
(3) 4—-Do——6(16) (1) 5 (3 3
9=7 7=1_+2 _
tog=12ns 5=(1+2)3
Pp =87 mW (Input High) tpg =27 ns tpd = 22 ns
Pp = 3.0 mW (Input High) Pp =80 mw

—HALF ADDERS

MC704G Half Adder MC712G Half Adder MC708G Half Adder
{medium-power) (milliwatt) (milliwatt)
31 (11
(3) 2 7(16) 1 7(0 (M2 7(4)
(3)3 .
s 6(13) | M2 (0.8)3
(13 83 6(3)
= = (1) 5
IF: 3=7,&5=32 (0.8) 5
THEN: 6=1+2
=1-.2+41.2 7=(1+2) (3+5) 7=(3+5)
7oA Ees) 6=T-2+3+5 6=(1+2)(3+5)
6=3+5 tpd = 66 ns tpg = 60 ns
tpg = 14 ns Pp = 15.5 mW (Input High) Pp = 19 mW (Input High)
Pp =65 mwW 10.5 mW (Inputs Low) 12.5 mW (Inputs Low)
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COMMERCIAL MRTL DEVICES AVAILABLE IN METAL CANS (continued)

—FLIP-FLOPS

MC702G R-S Flip-Flop MC713G Type D Flip-Flop DIRECT INPUT CLOCKED INPUT
(medium-power) (milliwatt) OPERATION D OPERATION
Ssp [ Ccp | @ a tn the1

(13 0 [ | e B Q Q

_I 1 o 1 o 1 1 o

(1) 2—gs 5D ap—6 (3) of 1t |o|n o o] 1

(31— R Qjo—7(13) S S L
(1.8) 1—QT 1. Clock (T input) must be high.

2. The output state will not change when the input
state goes from Sp = Cp to Spy = Cp = 0. The

Cp QP—5(3) output state cannot be predetermined in the
(3) 3 s Qp—5(13) case where the input goes from Sp = Cp = 1
(1)7_._] to Sp = Cp = 0. .
3. Direct inputs (Cp and Sp) must be low.
0 = low state
1 = high state
tpd = 14 ns tpd = 75 ns tn = time period prior to negative transition of
- - - . pulse
Pp=32mw Pp = 24 mW (Direct Setand Direct Clear 0% 4 (pcequent to negative transi-
Inputs Low, All other Inputs High) tion of clock pulse
17.5 mW (All Inputs Low)
J-K FLIP-FLOP TRUTH TABLES P
SPERATION @ CorERATION @ MC720G J-K Flip-Flop MC722G J-K Flip-Flop
MC722 and all types (milliwatt) (milliwatt)
MC726 only
splco]a]a n @ fotl
O |*D 5T s clala @
oo = 1)1
1 1 Qn Q, l
O I I Bt L - N ) (W 1—ds  Qo—7(2 S
o101 o | 1 o | 1 (1) 2—gs D qp—g (4)
tlrjoeje o | o |G, |e® (2) 2—gT
1. Clock (T) to remain unchanged. _ (2)3—T
2. The output state will not change when the in- (1) 3 C cp Qo—5(2) _
put state goes from Sp = Cp to Sp = Cp = 0. D (1)a—dccpBP—7(a)

The output state cannot be predetermined in
the case where the input goes from Sp = Cp = 1 (1) 6——l ]
t0Sp=Cp=0. (18

3. Direct inputs (Cp and Sp) must be low.
4. The time period prior to the negative transition
of the clock pulse is denoted ty, and the time
period subsequent to this transition is denoted tod = 50 ns tpd = 70 ns
In+1- . . Pp = 20.5 mW (Only Clock Input High) Pp = 24 mW (Only Clock Input High)
5. Ser;kv,; ttr:‘e state of the Q output in the time 14.5 mW (Inputs Low) 20 mW (Inputs Low)
MC723G J-K Flip-Flop MC726G J-K Flip-Flop MC774G J-K Flip-Flop
(medium-power) (medium-power) (medium-power)
31
(3) 1—9Is QpP—7(10) —0 Qp—7 (16
(312 —ds S0 qp—s (16) @1=qs e
(5) 2—QT 5) 2—9
(5)3—q 1 & 2=qr
(3) 3—gC ¢y Qlo—5 (10) a
2 (3 4 —qc ¢y Qjo—7 (16) (¥3—qc coap—s e
3) S—J (3) 6.—|
(3)8
fTog = 4.0 MHz
tpg =30 ns fTog = 4.0 MHz tpd = 35 ns .
Pp =91 mW (Only Clock Input High) Pp = 100 mW (Only Clock Input High) Pp = 100 mW (Only Clock Input High)
79 mW (Inputs Low) 86 mW (Inputs Low) 86 mW (Inputs Low)
MC782G J-K Flip-Flop
(milliwatt)
MC705G Half-Shift Register MC706G Half-Shift Register
(1—9s qP—7(2) (medium-power) (without inverter—medium-power)
(1) 2—aT (3) 1 (3) 1
- Qp-7(13) Qp—7(13)
(13 C cp Qo—s5(2) (6) 2
(e (9) 2 5 ab—
@ 3 ap-5(13) @ 3 5(13)
tpd =80 ns 6 (16) 7=5(1+2)
Pp = 23 mW (Only Clock 7=5(1+2) 5=7(2+3)
Input High) tha=22ns 5=7(2+3) tpd =22 ns
21 mW (Inputs Low) PD=75mW g_5 Pp =52 mw
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LOADING DIAGRAMS

COMMERCIAL MRTL MC700 series

COMMERCIAL MRTL DEVICES AVAILABLE IN FLAT PACKAGES

The logic diagrams shown on these pages describe the MC700
Series Commercial MRTL integrated circuits available in flat pack-
ages, and permit quick selection of those circuits required for imple-
mentation of a commercial system design. Pertinent information
such as logic equations, truth tables, typical propagation delay time
(tpd), typical power dissipation (Pp), pin numbers, input loading,
and fan-out is shown for each device. The package pin number is
shown adjacent to the terminal end. The number in parenthesis in-
dicates the input loading factor (when on the circuit input term-
inal) or load driving ability — fan-out — (when on the circuit output
terminal). Medium-power devices have loading factors normalized

for compatability with the low-power devices for ease of mixing the
two power levels in a system.

The number of load circuits that may be driven from an output
is determined by the output loading factor and the sum of all input
loading factors for the circuits connected to that output. The sum-
mation of the input loading factors should not exceed the stated
drive capability of the unit. Loading data are valid over the temp-
erature range of +15 to +550C, with Vg = 3.6 V £10%. For the
TO-91 flat package, Vg is applied to pin 10, with ground connected
to pin 5. For the TO-86 flat package, V¢ is applied to pin 14, with
ground connected to pin 7.

— GATES

MC703F 3-Input Gate
(medium-power)

3) 2
fi= >o—sue
3) 4

8=2+3+4

tog = 12 ns

Pp = 28 mW (Input High)
7.5 mW (Inputs Low)

MC707F 4-Input Gate
(medium-power)

(3) 2
(3) 3
(3) 4
(3)7

8(16)

8=2+3+4+7

tpg = 12 ns

Pp =30 mW (input High)
7.5 mW (Inputs Low)

MC711F 4-Input Gate
(milliwatt)

7 (3)
(1)1
(1) 2
(1 a 9 (4)
(e

7=1T+2+4+6

9=1+2+4+6

tpg = 60 ns

Pp = 8.0 mW (Input High)
5.5 mW (Inputs Low)

MC729F 5-Input Gate
(medium-power)

(3) 2
(3)3
(3) 4 9(16)
(37
(3) 8

9=2+3+4+7+8

tpd = 12 ns

Pp = 33 mW (Input High)
7.5 mW (Inputs Low)

MC728F 5-Input Gate

(milliwatt)

(1M1
(12
(1) 4 9(4)
(16
(1) 7

9=T+2+4+6+7

tpd = 27 ns

Pp = 7.5 mW (Input High)
1.0 mW (Inputs Low)

MC714F Dual 2-Input Gate

(medium-power)

(3) 2

9(16)
(3) 3
(3)4

8(16)
(3)7

9=2+3

tpd = 12 ns

Pp = 50 mW (Input High)
15 mW (Inputs Low)

MC710F Dual 2-Input Gate

(milliwatt)

(1)1
mz:Do—g(m
(4
o, 6:D0—7 (4)

9=1+2

tod = 27 ns

Pp = 10 mW (Input High)
2.5 mW (Inputs Low)

MC715F Dual 3-Input Gate
(medium-power)

4(16)

Wew
WN =

oy

9 (16)

cow

4=-T7273

tpg=12ns

Pp = 556 mW (Input High)
15 mW (Inputs Low)

MC718F Dual 3-Input Gate

(milliwatt)

9 (4)

%1323 So—a (a)
17

9=1+2+3

tpd = 27 ns

Pp = 12 mW (Input High)
2.5 mW (Inputs Low)

(continued) ————
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— GATES (continued)

COMMERCIAL MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued)

MC725F Dual 4-Input Gate

(medium-power)

(3) 2
:g; g 1 (1)
(3) 6

(3) 8

(3) 9
(3) 10
(3) 12

13 (16)

VY

1=2+3+5+6

thg =12 ns

Pp = 60 mW (Input High)
15 mW (Inputs Low)

MC719F Dual 4-Input Gate

(1)
(1)
(1)

(milliwatt)
2
3
5 1
6
8
9
12

1=2+3+5+6

tod = 27 ns

Pp = 13 mW (Input High)
2.5 mW (Inputs Low)

4)

MC792F Triple 3-Input Gate

(medium-power)

3

g i E[)o—

23) 9

3; 10 (16)

(3) 11

(3) 13

) ;530_12“6)
6=3+4+5

tpd = 12 ns

Pp = 82 mW (Input High)
24 mW (Inputs Low)

MC793F Triple 3-Input Gate

(milliwatt)
1 1
i De—rew
1) 13
1
M= De—cw
1
3= >
1) 10 8 (4)
(1)1

12=1+2+13
tpg = 27 ns
Pp = 18 mW (Inputs High)
3.5 mW (lnputs Low)

MC724F Quad 2-Input Gate

(medium-power)

1

3 (16)
2
4

6 (16)
5
9

8 (186)
10
12

11 (16)
13
thg = 12 ns 3=1+2

Pp = 100 mW (Input High)
30 mW (Inputs Low)

MC717F Quad 2-Input Gate

(milliwatt)

(1) 1

1 2 3 (4)
(1) 4

(1) 5

1)

(1) 10

(1) 12

(1) 13 11 (4)

thg =27 ns

Pp = 20 mW (Input High)
5.0 mW (Inputs Low)

MC771F Quad Exclusive “OR" Gate

(medium-power)

(5) 1—9

3

i

(5) 2 —4

(8) 4 ———9

6

(5) 5—4

(5) 99—y

8

5

(5) 10—

(5) 12—

1

(5) 13—

&

3=1-2 + 7.2

tpg =12 ns
Pp = 87 mwW

(16)

(1)

(16)

(16)

— INVERTERS

MC727F Quad Inverter

{medium-power)

(3)1—{>o—9(1e)

(3)3———{>°—7(16)
(3)4—-D°— 6 (16)

lD

tpd = 12 ns
Pp = 87 mW (input High)
30 mW (Inputs Low)

(3):—[>o—8(16)

MC789F Hex Inverter
(medium-power)

3 1 _‘><>_s (16
(3) Q_DO—IS (16)
(3) 3——’ >o——4 (16)
(3) 11 —-[>o—1o (16)
(3) 12——‘ >0——9 (16)
(3) 13——l>°—-s (16)

6=1

tpag =12 ns

Pp = 130 mW (Input High)

15 mW (inputs Low)
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COMMERCIAL MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued)

BUFFERS

MC700F Buffer MC709F BUFFER
(medium-power) (milliwatt)
2 9(16) 1
7 (80 (2) 2
. (80) 7(30)
(2) 4
(6) 4 9=12
7=4 7=2+4
tpg = 20 ns tpd = 57 ns
Pp = 25 mW (Input High) Pp = 7.0 mW (Input High)
50 mW (Inputs Low) 23 mW (Inputs Low)
MC799F Dual Buffer MC798F Dual 2-Input Buffer MC788F Dual 3-Input Buffer
(medium-power) (milliwatt) (non-inverting—medium-power)
1 3(16) (2) 13 — 3 o
(2 9 — (3 a 2 (16)
3) 5 1 (80)
4 (80) 8 (30) 53} 6
©)2 12 AW (3) 8
(6) 7 1 JVM 3 9 13 (80)
6 (30) ?3; 10
6 (80) 12 (186)
(2) 5 — 11 (10)
8 9(16) 2 2 — tpa - 24 s 3-7757%6
3=32 8-9773 Pp =145 mW (Input High) 2 -4 + 5+ g
4=3 56 mW (Inputs Low) , _
tpd=20ns tpd=57n5 4 =4+5+6
oy = 50 mW (Input High) Fo = 14 mW (Input High) Qo 2013 mey v e e sutaneonty
100 mW (inputs Low) 46 mW (Inputs Low) o

—— EXPANDERS

|
%4
©

1Y (3.75) 12

(1 (3.75)

v

w

1
(3.75) 2 \
(3.75) 4:[>0__\
(3.75) &
(3.75) 9 %
g
(3.75) 10
%

1
(1 2
(1) 4
(1) 5
(1 9
(1) 10
(1) 12

(3.75) 13

MC721F Dual 2-Input Expander MC786F Dual 4-Input Expander MC9719F Hex Expanders
{milliwatt) (medium-power) (medium-power)
(3.78) 2
(3.75) 3 @E\
1Y (3.75) & 1
(1)1
D,A 9 (3.75) 6
()2 \ (3.75) 8 \ »
4 (3.75) 9
o :DO-_A 7 (3.75)10%—_—>‘*A’3 {3.75) 1——D°'-A 6
e (3.75) 12 »
(3.75) 2 —):>o— ~As
tpa = 27 s 1=2+3+5+6 N
- : tpd=12ns
Pp = 3.0 mW (Input High) P = 20 mW (Input High) (3.75) 3_[>o__A 4
Negligible (Inputs Low) »
MC9721F Quad 2-Input Expander MC785F Quad 2-Input Expander (3.75) 11 ——D‘)’—'-\ 10
(milliwatt) (medium-power) [

o

LY LT LY L7
[+:]

(3.75) 12
1 An
(1) 13 (3.75) 13 —
6=1
tpd = 27 ns 3=1+2 tpg = 12 ns 3=1+2 tpg =12 ns
Pp = 20 mW (Input High) Pp = 20 mW (Input High) Pp = 13 mW (Input High)
Negligible (Inputs Low) Negligible (Inputs Low) Negtigible (Inputs Low)
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COMMERCIAL MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued)

FLIP-FLOPS

MC720F J-K Flip-Flop

(milliwatt)

(1) 1—9s Qp—9(2)
(2 2—qT

(a—qgccp 8

m7— 1

o— 6 (2)

tpod = 50 ns
Pp = 20.5 mW (Only Clock Input High)
14.5 mW (Inputs Low)

MC722F J-K Flip-Flop

(milliwatt)

(1)1—|

(1) 2—ds SO ap— 9 (4)

(2) 3—qaT

(Ma—qcc, 8

(1)8_—_’

tpd = 70 ns
Pp = 24 mW (Only Clock Input High)
20 mW (Inputs Low)

7(4)

MC726F J-K Flip-Flop
(medium-power)

(3)1"'—‘1

(3) 2 —49s ap— 9 (16)

(5)3—QT

(3) a —qC ¢ Bp—7(16)
(3)8_|

fTog = 4.0 MHz

tpd =35 ns

Pp = 100 mW (Only Clock Input High)
86 mW (Inputs Low)

J-K FLIP-FLOP

DIRECT INPUT
OPERATION @

CLOCKED INPUT
OPERATION @

TRUTH TABLES

1. Clock (T) to remain unchanged.
2. The output state will not change when the in-
put state goes from Sp = Cp to Sp = Cp = O

MC723F J-K Flip-Flop

(medium-power)

(3) 2—qs QP— 9 (10)

MC722 and all types The output state cannot be predetermined in
MC726 only @ the1@ the case where the input goes from Sp = Cp = 1 (53— T
— n n+1 _ _
*olpjal s|cla]|adajlas gsg(—. Cths_(% nd Sp) must be low.
. Direct inpu a X —
oflof@|®@ P 1 |o.®| &, | 4 The time period prior tb the negative transition (3)4 Ccp Qo— 7010
1jof1]o0 0 o of the clock pulse is denoted t,, and the time
ol1lol1 ; :" o X period subsequent to this transition is denoted (3) 8 __l
1, .
1jrjoje o | o | @, [@.®] 5 &' the state of the Q output in the time fTog = 4.0 MHz
period t,. tpd = 35 ns
Pp =91 mW (Only Clock Input High)
79 mW (Inputs Low)
MC776F Dual J-K Flip-Flop MC790F Dual J-K Flip-Flop MC791F Dual J-K Flip-Flop
(milliwatt) {medium-power) (medium-power)
(1) 6 —Qs QpP— 2(2) (3) 6—9s QP— 2 (10) (3) 6 —9s Q— 2 (16)
(2) 5s—4T (68) 5—AT (5) 5 —QT
(1) 4—gccpQ 3 (2 (3) 4a—qc ¢, Go—3 (10) (3) 4 —qC c,Qp— 3 (16)
(1) 11 (3) 1__| (3) 1__J
(1) 8—Qs Qo— 12(2) (3) 8 S QpP—12(10) (3) 8 S Qo— 12(16)
(2) 9 —qaT (6) 9—qT (6) 9 —aT
(1) 10 —gC ¢ Clo— 11(2) (3)10—gc ¢, O 11(10) (3) 10 —gC ¢ Glo— 11 (18)
(1)13__.' (3) 13__.__| (3)13.____]
tpd = 50 ns fTog = 3.0 MHz min tpg =35 ns fTog = 4.0 MHz tpd =40 ns

Pp =41 mW (Only Clock Input High)
29 mW (Inputs Low)

Pp =182 mW (Only Clock Input High)
158 mW (Inputs Low)

Pp = 190 mW (Only Clock Input High)
160 mW (Inputs Low)

MC713F Type D Flip-Flop
(milliwatt)

(1)4—]

(12 —ds SP glo—17(3)

(1.8) 1 —T

Qlo— 6 (3)

Cp

e —

tpd = 75 ns
Pp = 24 mW (Direct Set and Direct Clear
Inputs Low, All other Inputs High)
17.5 mW (All Inputs Low)

DIRECT INPUT
OPERATION @

CLOCKED INPUT
OPERATION ®

sp | Cp | @ a th th1
o o (@) @ s Q aQ
1 0 1 0 1 1 o
0 1 0 1 o 0 1
1 1 0 0

1. Clock (T input) must be high.

2. The output state will not change when the input
state goes from'Sp = Cp to Sp = Cp = 0. The
output state cannot be predetermined in the
case where the input goes from Sp =Cp =1
t0Sp =Cp =0

3. Direct inputs {Cp and Sp) must be low.

0 = low state
= high state
t, = time period prior to negative transition of
pulse

th+1 = time period subsequent to negative transi-

tion of clock pulse

MC778F Dual Type D Flip-Flop

1) (milliwatt)
(1) 6 —qs SD qlo—3 (3)
(1.8) 1 —T
cplP—4 (3
m2— 1
(19—
(1 8 —qs SDQjo— 11 (3)
(1.8)13 —T
cpQf—10(3)
M1z — 1

tpg = 60 ns fTog = 1.0 MHz

Pp = 48 mW (Direct Set and Direct Clear
Inputs Low, All other Inputs High)
35 mW (All Inputs Low)
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COMMERCIAL MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued)

MC708F Half-Adder MC704F Half Adder MC775F Dual Half Adder
(milliwatt) (medium-power) (medium-power)
(M1
(12
(0.8) 4
) 2 3 3
(33 auey | B 4 2(16)
(08) 6 (3) 4 813 s 1(13)
()7 (13 1@ 8
;pd=‘5§ ns : ) (3) 10
p = 19 mW (Input High
12.5 mW (Inputs Low) 31 12 (16)
MC712F Half-Adder (3) 8 13 (13)
(milliwatt) 9=(2+3) (4 +7) (3) 9
7(4) 8=4+7
(M
(12 a3 _3
9(3) IF: 4=2,&7=3
(1) 4 THEN: 8=2+3
(e 7=7.2+2-6 9=2.3+2-.3 2=(3+4)(5+6)
tpg = 66 ns 9=(1+20(a+8) | 1-57%
Pp = 15.5 mW (Input High) tpd = 14 ns tpg = 20 ns
10.5 mW (inputs Low) Pp =65 mw Pp = 120 mW
— FULL ADDER — FULL SUBTRACTOR
MC796F Dual Full Adder MC797F Dual Full Subtractor
5(9) 3(9) 2(9)
5(9) 3(9) 2(9) X M i
A 8 <
% » > %
o \’ _(>, 13)
> T ] -1
H ]
L] .
1
(13)
9(9) 11 (9) 12 (9 9(9) 11(9) 12(9)
e ] B 8 k e
o ] 3 "’>“’_{>ﬁ )
— ]
)
K 13 13
) “3) - (13)
— ]
Co = ABC; + ABE; + ABC, + ABC; D = YXB; + YXB; + YXB; + YX8;
S = ABC; + ABC, + ABC; + ABC; B, = YXB; + YXB; + YXB; + YX8;
tpa = 60 ns tpa =60 ns
Pp =84 mw Pp =84 mwW
TRUTH TABLE TRUTH TABLE
Input Logic Level |Output Logic Level Input Logic Level |Output Logic Level
Aals ] g s Co x Y | o8 o 8,
I o o o o o o o o
o o 1 1 o o o 1 1 1
0 1 o 1 o o 1 o 1 1
o 1 1 o 1 o 1 1 o 1
1 o (] 1 o 1 o o 1 o
1 o 1 o 1 1 o 1 o o
1 1 0 [ 1 1 1 o o o
1 1 1 1 1 1 1 1 1 1
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COMMERCIAL MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued)

——HALF-SHIFT REGISTERS

MC706F Half-Shift Register

(without inverter—medium-power)

MC784F Dual Half-Shift Register

(without inverter—medium-power)

MC783F Dual Half-Shift Register

(with inverter—medium-power)

(3) 2 3 a
Qp—9(13) () ap—3 (13)
(3) 4
®3 _ Qp—3 (13) @ s
Qp— 7 (13) _
(3)4 (6) 5 @ 6 ap—1 (13)
= ap—
9=7(2+3) (3) 6 1 013) 2 (16)
tpg = 22 ns 7=3(3+4)
Pp = 52 mW
MC705F Half-Shift Register @ 8 (3 8
(with inverter—medium-power} Q 1313) Qp— 13(13)
(6) 9
(3) 2
Q 9(13) 5 (9) 9
P— apb—11(13) 5
(3) 10 (3) 10 Qp— 11 (13)
(9) 3 -
(3) 4 a 703 12 (16)
8 (1e) 3-T(a+5) 3=T(4a+5)
9=7(2+3) 1=3(6+5) 1=3(6+5)
tog = 22 ns 7=9(3+4) tod = 22 ns thd = 22 ns
Pp =756 mW 8=3 Pp = 100 mw Pp = 140 mW
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