PLASTIC

INTEGRATED CIRCUITS
LOW-POWER

AND
MEDIUM-POWER

MC700P/MC800P SERIES

=
-




MILLIWATT AND MEDIUM-POWER

PLASTIC MRTL

INTEGRATED CIRCUITS

INDEX

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

DEVICE SPECIFICATIONS POWER
MC715P, MC815P Dual 3-Input Gates MRTL
— MCc816P J-K Flip-Flop (see MC723P) MRTL
MC717P, MC817P Quad 2-Input Gates mW MRTL
MC718P, MC818P Dual 3-Input Gates mW MRTL
MC719P, MC819P Dual 4-Input Gates mW MRTL
MC722P, MC822P J-K Flip-Flops mW MRTL
MC723P, MC816P J-K Flip-Flops MRTL
MC724P, MC824P Quad 2-Input Gates MRTL
MC725P, MC825P Dual 4-input Gates MRTL
MC726P, MC826P J-K Flip-Flops MRTL
MC764P, MC864P Dual Exclusive OR-NOR Gate mW MRTL
MC767P, MC867P Quad Latch mW MRTL
MC770P, MC870P BCD-to-Decimal Decoder mW MRTL
MC771P, MC871P Quad Exclusive OR Gates MRTL
MC775P, MC875P Dual Half-Adders MRTL
MC776P, MC876P Dual J-K Flip-Flops mW MRTL
MC777P, MC877P Binary Up Counter MRTL
MC778P, MC878P Dual Type D Flip-Flops mW MRTL
MC779P, MC879P 1 J-K Flip-Flop, 1 Expander, 2 Buffers MRTL
MC780P, MC830P Decade Up Counter MRTL
MC783P, MC883P Dual Half-Shift Registers With Inverter MRTL
MC784P, MC884P Dual Half-Shift Registers MRTL
MC785P, MC885P Quad 2-Input Expanders MRTL
MC786P, MC886P Dual 4-input Expanders MRTL
MC787P, MC887P 1 J-K Flip-Fiop, 1 Inverter, 2 Buffers MRTL
MC788P, MC888P Dual Buffers, Non-Inverting MRTL
MC789P, MC889P Hex Inverters MRTL
MC790P, MC890P Dual J-K Flip-Flops MRTL
MC791P, MC891P Dual J-K Flip-Flops MRTL
MC792P, MC892P Triple 3-Input Gates MRTL
MC793P, MC893P Triple 3-Input Gates mW MRTL
MC794P, MC894P Serial-Paralle! Shift Register MRTL
MC796P, MC896P Dual Full Adders MRTL
MC797P, MC897P Dual Full Subtractors MRTL
MC798P, MC898P Dual Buffers mW MRTL
MC799P, MC899P Dual Buffers, Inverting MRTL
MC9701P, MC9801P Dual 4-Channel Data Selector MRTL
MC9704P, MC9804P 4-Bit Parallel Full Adder MRTL
MC9707P, MC9807P Dual 4-Channe! Data Distributor MRTL
MC9709P, MCO809P Quad Schmitt Trigger MRTL
MC9713P, MC9813P Quad 2-Input AND Gate MRTL
MC9714P, MC9814P Quad 2-Input NAND Gate MRTL
MC9715P, MCO9815P Quad 2-Input OR Gate MRTL
MC9718P, MC9818P Hex Inverter mW MRTL
MC9719P, MC9819P Hex Expanders MRTL
MC9720P, MC9820P Hex Expander mW MRTL
MC9721P, MC9821P Quad 2-tnput Expanders mwW MRTL
MC9722P, MC9822P Dual J-K Flip-Flop mW MRTL
MC9760P, MC9860P BCD-to-Decimal Decoder Driver MRTL




FUNCTIONS AND CHARACTERISTICS

MRTL
Vee = 3.6V £ 10%, Tp = 25°C
Output
Loading Factor { Propagation
Type Each Output Delay Total Power
mW tpd Dissipation
Function +15 to +55°C|0 to +75°C | Case | MRTL | MRTL | nstyp |mW typ/pkg
GATES
Dual 3-Input Gates MC715P MC815P 605 16 5 12 55/15 @
Quad 2-input Gates MC724P MC824P 605 16 5 12 100/30 @
Dual 4-Input Gates MC725P MC825P 605 16 5 12 60/15 @
Quad Exclusive OR Gates MC771P MC871P 605 16 5 12 87
Triple 3-Input Gates MC792P MC892P 605 16 5 12 82/24 @
Quad 2-Input AND Gate MC9713P | MC9813P 605 16 5 28 100
Quad 2-input NAND Gate MC9714P | MC9814P 605 16 5 14® 145
Quad 2-input OR Gate MC9715P | MC9815P 605 16 5 14 @ 28/100 @
BUFFERS
Dual Buffers, Non-Inverting MC788P MC888P 605 80 25 24 145/56 @
Dual Buffers, inverting MC799P MC899P 605 80 25 20 50/100 @
FLIP-FLOPS
J-K Flip-Flops - MCB16P 605 - 3 35 91/79 @
J-K Flip-Flops MC723P - 605 10 - 35 91/79 @
J-K Flip-Flops MC726P MC826P 605 16 5 35 100/86 @
Dual J-K Flip-Flops MC790P MC890P 605 10 3 35 182/158 @
Dual J-K Flip-Flops MC791P MCB891P 605 16 5 40 190/160 @
INVERTER
Hex Inverters MC789P | MCB99P | 605 16 5 ] 12 r130/15 @ l
EXPANDERS
Quad 2-Input Expanders MC785P mMC88sP 605 - - 12 20/- @
Dual 4-Input Expanders MC786P MC886P 605 - — 12 20/- Q
Hex Expanders MC9719P | MC9819P 605 — - 12 13/- @
MULTI-FUNCTION DEVICES
1J-K Flip-Flop, 1 Expander, 2 Buffers MC779P MC879P 605 - - - 141/124 @
1 J-K Flip-Flop, 1 Inverter, 2 Buffers MC787P MC887P 605 - - - 138/132 @
ADDERS AND SUBTRACTORS
Dual Half-Adders MC775P MC875P 605 16 5 20 120
Dual Full Adders MC796P | MC896P 605 16 5 60 225
Dual Full Subtractors MC797P MC897P 605 16 5 60 225
4-Bit Parallel Full Adder MC9704P | MC9804P 612 6 2 125 265
SHIFT REGISTERS
Dual Half-Shift Registers With Inverter MC783P MC883P 605 13 4 22 140
Dual Half-Shift Registers MC784P MCs84pP 605 13 a 22 100
Serial-Parallel Shift Register MC794P MC894P 605 16 5 55 225
COUNTERS
Binary Up Counter MC777P MC877P 605 10 3 - 180
Decade Up Counter MC780P MC880P 605 10 3 — 250
DATA ROUTING FUNCTION
Dual 4-Channel Data Selector MC9701P | MC9801P 612 16 5 25 100
Dual 4-Channel Data Distributor MC9707P |(MC9807P 612 16 5 25 150
SCHMITT TRIGGER
| Quad Schmitt Trigger [ MC9709P |MC9309P ] 605 16 l 5 l 30 ] 95 I
DECODER/DRIVER
| BCD-to-Decimal Decoder Driver MC9760P I MC9860P I 612 - - ] - ] 115 I




FUNCTIONS AND CHARACTERISTICS (continued)

mW MRTL
Output
Loading Factor | Pr
Type Each Output Delay Total Power
Medium and tod Dissipation
Function +15 to +55°C (0 to +75°C | Case Low Power ns typ mW typ/pkg
GATES
Quad 2-Input Gates MC717P | Mcs17p | 605 a 27 20/5.0 @
Dual 3-Input Gates MC718F | Mcs1sP | 605 a 27 12/2.5 @
Dual 4-Input Gates Mc719P | mMcs19p | s05 P 27 13/2.5 @
Dual Exclusive OR-NOR Gate MC764F | McseaP | 605 34 35,65 25
Triple 3-Input Gates mc793p | mcsoap | eos 27 18/3.5 @
FLIP-FLOPS
J-K Flip-Flops MC722P | MC822P | 605 4 70 24/20 @
Quad Latch MC767P | Mcse7P | 612 9 50 110
Dual J-K Flip-Flops MC776P | MC876P | 605 2 50 41/29 @
Dual Type D Flip-Flops mc778P | mMcs7sP | 605 3 60 48/35 @
Dual J-K Flip-Flop Mco722p | Mces22p | 605 4 75 24/— @
BUFFER
Fual Buffers - | wmcresr [ mcsssr | 605 l 30 ’ 57 | 1446 @ ]
INVERTERS
I Hex Inverter l MC9718P l Mcog1sP t 605 I a [ 27 I 7.0/3.0 @]
EXPANDERS
Hex Expander . MC9720P | MC9820F | 605 - 12 30/— @
Quad 2-input Expanders MC9721P MC9821P | 605 - 27 20/—- @
DECODER
[ BcD-to-Decimal Decoder l MC770P ] MC870P I 612 I 7 [ s | 100-@® l

Direct Set and Direct Clear Low, All other Inputs High/All Inputs Low.
Inputs High/Inputs Low

Only Clock Inputs High/Inputs Low

Only Clock Input high on flip-flop, other element inputs High/Inputs Low
Operating frequency (MHz)

(alolelcle)




PLASTIC MRTL MC700P/800P series

GENERAL INFORMATION
M P SUFFIX P SUFFIX
f PLASTIC PACKAGE ® PLASTIC PACKAGE
% CASF 605 CASE 612
O i TO-116
! 0030
a 2070 SEATING PLANE
SEATING PLANE
0710
() 7° DRAFT 1=
w
T /o
o0 [ TP
w /|
i
+i
L r‘ L IJL W wll
r 0100 15
W ® T W
" (@ This dimession is measared at the seating piane.
(® This dmensionis measured at the sealing plane. (@ 4 inswlating stand ofts are prowided.
(@ dinsutating stand-ofts are provided.
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
MCB80O0P Series Oto +75
Storage Temperature Range Tue —55to +125 °C

bor = =10 MV Vec = =10mV Vi, = £2mV Vi = =1% V.

lo

=+2mV Vor = +x2mV Vu = =2 mV

Output load current.

Vior A high value voltage applied to an inpu_t of a device
lazy b, Minimum available output current from a device with to insure saturation of the driven transistor.
Iay lass.  an output loading factor of 2, 3, 4, 5, 10, 13, and 16 Vee Supply voltage.
lato, Lo, respectively. -Output voltage not to fall below the Ve Maximum saturation voltage with Vior applied to the
ae value of Vin. input.
las Minimum available output current from a buffer. V.. Minimum high level voltage applied to the input of
Output voitage not to fall below the value of V. a device.
Y] The maximum available current from the output of Vo A supply voltage low enough to allow flow of leakage
a Dual Gate. currents only.
feex Collector current of a circuit when Vi, is appliec! to Vo The maximum voitage which may be applied to an
the output pin and V.« is applied to the input pins. input terminal without turning the transistor on.
bin Maximum input current drawn 'by one input of a gate Voo The minimum voltage which may be applied to an
with Vi, applied. All other gate inputs are returned to input terminal that will turn the transistor on.
Vior. Voot The maximum output voltage with V., applied to the
1.8,  Current drawn from the Vi, supply by the Toggle pin input.
of the Flip-Flop. Ve Value of external resistor connected to Vcc for test
21, Maximum input current drawn by one input of a de- purposes.

vice with 2 bases internally tied together.
Isolation leakage current.

e o o EXPANDER RULES:

Ve = highest node resistor value
Vi = fowest node resistor value

1. The MC785P/885P, MC786P/886P and MC9719P/9819P MRTL expanders can be used to

gate by a factor of 1.33.

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

3. MC700 MRTL Series: When using the MC785P, MC786P or MC9719P 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.

® 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.

e 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.

® All unused inputs should be returned to ground.



LOGIC DIAGRAMS \ PLASTIC mW MRTL MC700P/800P series

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 (tpqd), typical package power dissipation
(PD), 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 foad
driving ability — fan-out — {if an the circuit output terminal).

Using the indicated loading factors, these low-power mW
MRTL circuits are compatible with the medium-power MRTL
circuits shown in this section. 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. 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 MCB8O0O0P Series, with
Ve =3.6V+£10%.

—GATES

MC718P e MC818P
Dual 3-Input Gate

10 (4)

1 2
M= D

3=2+12+13

thd=27ns

Pp = 12 mW (Input High)
2.5 mW (Inputs Low)

MC719P « MC819P
Dual 4-Input Gate

1 2
(1 3
(1) 14
(1) 5
1 6
:1: 7%0—-10(4)
(1) 9

12=2+3+13+14

tpd = 27 ns

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

MC793P » MC893P
Triple 3-input Gate

3(4)

Yoy
-
EN

aua

5(4)

9 (4)

—~————
ama

————

[AIN]=] oo

3=1+2+14

tod = 27 ns

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

MC717P » MC817P
Quad 2-Input Gate

1)
)

1
) @
2
e S (4)
m 7

(110
(1) 12

14 (4)
(1) 13

3=1+2

tha = 27 ns

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

8 (4)

MC764P e MC864P
Dual Exclusive OR-NOR Gate

—Do— 5 (4)
(ne

::;; 10
::;? _I So— 3(a)
(m2
19 1203
114

1pg = 65 ns (Pins 5 and 3)
tpg = 35 ns (Pins 10 and 12}
Pp =25 mW




LOW-POWER mW MRTL DEVICES (continued)

——FLIP-FLOPS

MC722P » MC822P
J-K Flip-Flop CLOCKED INPUT
DIRECT INPU& OPERATION @
OPERATION
(112 oTa h® 1@
So {Co s |clal]a
(1) 13—gs SD op—10 (a) °olo Q@@ P .
2.0 n
1 0 1 o 1 o 1 0
(2) 2—g7
? : g ; ] 1 [¢] 1

(1) 3—g4c ¢ Gp—6 (4) 4] o g, |0,®

| 1. Clock (T) to remain unchanged.

@) s 2. The output state will notfhange when the in-
frog =1 MHz put state goes from Sp = Cp to Sp = Cp = 0.
Pp = 24 mW (Only Clock Input High) The output state cannot be predetermined in

20 mW {Inputs Low) the case where the input goes from Sp =Cpy = 1
toSp=Cp=0.

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 sent to this transition is denoted
the-

5. Qp, is the state of the Q output in the time
period tg.

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

MC767P « MC867P MC776P « MC876P
Quad Latch Dual J-K Flip-Flop
(mp13 _ (1) 3—ds  oP—13(2)
2Q1(9)
(2} 2—QaT7
(2)E 5 _
o >0 101@ M 1—dc ¢y p—14(2)
1) IZ—J
(1h'pb26
o] —
7 Q2 (9) 1) 5—45_00—9 2
(2) se—dt
8Qz2(9) = )
M 7—dc ¢y Gp—s (2
(1)Dp3 9 _ (1) 10———'I
7 10 Q3 (9)
fTog = 3 MHz
PD =41 mW (Only Clock Input High)
113 (9) 29 mW (Inputs Low)
(1) D416
o— —
15 Q4 (9) CLOCKED INPUT
OPERATION
th th+1
4Q4 (9
paste s [clala
1 1 | Q| G,
. 1 [+] 1 o
Tpd(avg)® = 50 ns typ ° 1 o 1
=11 =
Pp 0 mW typ 0 ° 8, | a,
ton * toff
*Avg thg = —_2.___
TRUTH TABLE 1. Direct input {Cp) must be low.
a. 2. The time period prior to the negstive transition
E|D]%n+1 Qf” of the clock pulse is denoted tp, and the time per-
00| Q, Qp iod subsequent to this transition is denoted t,44.
01| a, | G, 3. Qp is the state of the Q output in the time
110 o 1 period tp.
111 1 0 4. Clock pulse fall time must be <100 ns.




LOW-POWER mW MRTL DEVICES (continued)

— FLIP-FLOPS {continued)

MC778P  MC878P MC9722P e MC9822P
Dual Type D Flip-Flop Dual J-K Flip-Flop

1) 2—|

(1) 3—ds 5D Qo—14(3)

(1.8) 12—d T () 3—ds ap—1314)
co Qp—1 (2y 2—AT
m1iz—— 1 (1) 1~—dc ap—14 )

Cp

' 1
e (1) 12

(1) 5—ds S0 gpb—s (3

(1.8) 10—g T (1) 5——qs ap—9 )
Cp AP—7 (3 (2) e—qT
(1) P W 7—qc ap——s @)

fTog = 1 MHz I
(1) 10

Pp = 48 mW (Direct Set (Sp) and Direct
Clear {(Cq) Low; all other Inputs High)
35 mW (All Inputs Low)

DIRECT INPUT CLOCKED INPUT CLOCKED INPUT .
OPERATION OPERATION ® OPERATION (D
sp | cp| @ a th®| the1®@ w0 N
o] o @ ® s Q a < n n+1 @
1 0 1 0 1 1 ° c ala fTog = 4-0 MHz
o 1 o 1 ° 0 1 1 1 Q, @ G, tod = 75 ns typ
Pp =24 mW typ (Only Clock
1 1 1] 1] 1 0 1 o] -
Input High)
1. Clock {T input) must be high. ] 1 o 1
2. The output state will not change when the input =
state goes from Sp = Cp to Sp = Cp = 0. The 0 ° )
output state cannot be predetermined in the
case where the input goes from Sp = Cp =1
toSp =Cp =0. 1. Direct input (Cp) must be low.
3. D"ecf |nputs4(CD and Sp) must be low. 2. The time period prior to the negative transition of the
4. The time period prior to the negative transition clock pulseis denoted tp, and the time period subsequent
of the clock pulse is denoted t, and the time to this transition is denoted tn41.
period subsequent to this transition is denoted

thaq 3. Qp is the state of the Q output in the time period t.
n+1-

—BUFFER : —INVERTER

MC798P » MC898P MC9718P e MC9818P
Dual 2-Input Buffer Hex Inverter

(1) 8———| >0——-7 (4)
" 9—[>o—s (a)
(2) 13—1
{2) 2—
(1)10—l>o—5(4)

—3 (30)

2 12—l>o—-
A eh 3(4)

— 5 (30)

(2) 10— (1)13_[>o_—2(4,
(2) 6——d
(1)14——-{>o——1 (4)

3=2+13 =
tpd =57 ns 7-8
PQ = 14 mW (Input High) tod = 27 ns
46 mW (Inputs Low) Pp = 7.0 mW (lnput High)

3.0 mW (Input Low)




LOW-POWER mW MRTL DEVICES (continued)

—EXPANDERS

MC9720P ® MC9820P
Hex Expander

|
l/’
~

(1) 8

) o

e
(4]

b

(110

(1) 12

Y

(113

| |
IVI L

(1) 14

o

thg=12ns
Pp = 30 mW (Inputs High)
Negligible {Inputs Low)

MC9721P ® MC9821P
Quad 2-Input Expander

tod =27 ns
Pp = 20 mW typ (Input High)
Negligible (Inputs Low)

—DECODER

20

(0.75) 11
21

(0.75) 15
22

(0.75) 14
23

{0.75) 12

MC770P « MC870P

BCD-to-Decimal Decoder

1

L Value
8(7) Pin No.
Logic Level
T 7(7)
1]
7
b )
< 5(7)
—
ﬁ:>o—o
]
— 2(7)
—7
1(7)
]

Pp = 100 mW typ (All inputs high)

TRUTH TABLE

INPUT (BCDY|  OUTPUT (DECIMAL)
23122|21201/0 (1| 2[3|4|si6[7[8 |9
14[15[11[12]10[9| 87|66 (3[2(1]16
ofoJojofi1|o[c|o|o]o|ofjo[ofo
ofojlol1|o|1|o|o|ojojo|o|o}o0 ]
ofol1]ojojoj1]|o|o]jojolo|o}o0
ofol1]1]|ojojo|1|oc]ojo|o|o|0
of1/o]ojojo|o|o|1]|ojojo|o]0
ol1/o|1folojofofol1|ofolofo
of1|(1/o|ojojo|o|ojo|1]|o]o]|0O
oj1{1f1]olojolofojofof1|o]oO
1i0/0jofojojo|o|ojo|o|o}j1|0
1/0j/0|1|ojojojojo|o|o|ojo}1
1{o|1{0jojojo|ojo|o|o|ojo}o0
1/ol1l1jojojo|ojo|o|o|o]o|o0O
1{1]0l0jojojo|o|o|o|o|ojO|0O
1(1/o[1]ofojo|o|o|o|ofo]o|O
1{1|/1|ojo|o|o|o|o|o|o|o]o]o0
1f{1f{1[1}jojojo]|ofo|o]|ofo]ojoO
tpg = 36 ns




LOGIC DIAGRAMS \ PLASTIC 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 pAdc @ +25°C). The number

— GATES

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 zAdc
@ +25°C).

Using the parenthetic loading factors, these medium-pow-
er MRTL circuits are compatible with the low-power mW
MRTL circuits shown in this section. 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. 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 MC80OP Series,
with Vg = 3.6 V £10%.

MC715P  MC815P
Dual 3-Input Gate

[11 (3 1
[1}(3) 2
[1] (3) &
7
9

[11(3) 2
[1] (3) 12 3 (16) [5]
[1] (3) 13
[1}(3) 5
[1] (3) & 10 (16) 5]
1@ 9

3=2+12+13

tod = 12 ns

Pp = 55 mW (Input High)
156 mW (inputs Low)

(17 (3
11 (3
{1} (3) 10,
(1} (3) 12
(11 (3) 13

3=1+2
thg=12ns

MC724P « MC824P
Quad 2-Input Gate

] >
—] >
- >
—1 -

Pp = 100 mW (input High)
30 mW (inputs Low)

MC725P  MC825P
Dual 4-Input Gate

[11.43) 2 (
[1]3) 3 [
(1] (3) 13 12(16) (5] [
(1] (3) 14 0
(113 s H
1@ s
(11 (3 7§>‘>ﬂons) [s] 0
[11(3) 9 i
0

12=2+3+13+14

tod =12 ns

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

3=1+2+14
d= 12ns

MC792P » MC892P
Triple 3-Input Gate

(3) 1

@ 135:>o—3(1a; (51
(

{

{

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

MC771P « MC871P
Quad Exclusive “OR" Gate
3 (16) [5] [[2] (5) 1 —j
8 (16 (5] |2} (B 2~
1416 [5] (2] (5) & —t
izt ) 74
(21 (5) 9 —
[21 (5) 10
[2] (5) 12 —
[2] (5) 13 — .
3=1-2+72
tp¢ =12 ns
Pp = 87mwW




MEDIUM-POWER MRTL DEVICES (continued)

— GATES (continued)

MC9713P ¢ MC9813P MC9714P « MC9814P MC9715P ¢ MC9815P

3=1+2

Quad 2-Input AND Gate Quad 2-Input NAND Gate Quad 2-Input OR Gate
1113 1:D___
sue)s) [ (11 ‘:l:)o_s i@ 1
(16)[5] 3 (16
(@ 2 @) 2 (113 2 (aensi
(1@ GZD_ 13 6 11 6
5 (16)[5]} 16)[5 5 (16)[5
{113 7 [11(3) 7j:>>_5( () M@ 7 el
[11(3) 9—_—-[3__ 1) 9-
8 (16)(5} (113 o :D— 8 (16)(5]
[11(3) 10 1@ 10:D°-8 (1e)lsl (11(3) 10
(e 12:D— 1aaes | (1@ 12 1016051 1 '2::D—14(1e)[51
[11(3) 13 312 113 13 ) [11(3) 13

Avg tpd‘ = 28 ns typ
Pp = 100 mW typ 3=1e2 Pp = 100 mW typ (Inputs Low)

[o] ting f = 14 MH N
perating z:fyp Pp = 145 mW typ = 28 mW typ (Inputs High)

1, + 1,
*Aya tpg = 25 Operating f = 14 MHz typ

o

Operating f = 14 MHz typ

—— BUFFERS

MC788P e MC888P Dual 3-Input Buffer MC799P « MC899P Dual Buffer
{Non-Inverting)
14 (10) (3] 9 10 (16) [5)
(11 (3) 1 13(16) [5]
m :g;g 12 {80) [25] s (80) [25]
1 {21 (8}
11 (3} 5 {2} (6) 13
11 (3]
H :3;'; 10 (80) (25] 3 (80) [25)
9 (16) 5]
8 (10) (3]
12 2 (16) [8]
tpg = 24 ns 14=1+2+3 tpd = 20 ns 10=%
Pp = 145 mW (Input High) 13=1+2+3 Pp = 50 mW (fnput High) 5=8
56 mW (Inputs Low) 12=1+2+3 100 mW (Inputs Low)
Qutputs 12, 13, or 14 may not be used simuitaneously. Qutputs 2 and 3 may not be used simultaneously.
Outputs 8, 9, or 10 may not be used simultaneously. Outputs 5 and 10 may not be used simultaneously.

——EXPANDERS

MC785P « MC885P
Quad 2-Input Expander

[1.3] (3.75) 1
[1.3]1 (3.75) 2
[1.3] (3.75) 6
7
-]

(A

"

[1.3] (3.75)
{1.3] (3.75)
[1.31 (3.75) 10
[1.3] (3.75) 12
[1.3] (3.75) 13.

l/’ l/’( L l/’
®

YOy

-
IS

3=1+2

thg =12 ns

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

MC786P » MC886P
Dual 4-Input Expander

Y
[1.3] (3.75) 2 \\
[1.3]1 (3.78) 3 _312
[1.3] (3.75) 13%3)
[1.3] (3.75) 14

%

(1.31 (3.75) & \\
[1.3] (3.75) 6 ~-10
[1.3]1 (3.75) 7@
[1.3] (3.75) 9

12=2+3+13+14

tog =12 ns

Pp = 20 mW (input High)
Negligible (1nputs Low)

MC9719P e MC9819P
Hex Expander

{1.3) (3.75) 8

{1.3] (3.75) 9

v

{1.3] (3.75) 10 5

oo

»

{1.31 (3.75)12—Do-_A 3
»

1.3 (3A75)13—Do-_3 2
A}

[1.3] (3.75H4—[>o—_l 1

thd = 12 ns 7=8

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




MEDIUM-POWER MRTL DEVICES (continued)

—— FLIP-FLOPS

MC791P ¢ MC891P

DIRECT INPUT - iD-
OPERATION @ Dual J-K Flip-Flop

3 J-K FLIP-FLOP TRUTH TABLE!
spl cp| @ a LES [t} (3) 3—9s QP—13(16) (5]
o] 0
X ° ? ? . (2] (8) 2—qT
1. Clock (T) to remain unchanged.
2} 1 [s] 1 2. The output state will not change when the in- 1] (3) 1—gC Tlo-
1 1 0 o put state goes from Sp = Cp to Sp = Cp = 0. o 14 e (sl
The output state cannot be predetermined in [1] (3) 12
CLOCKED INPUT the case where the input goes fromSp =Cp = 1
OPERATION @ t0Sp=Cp=0.
all types 3. Direct inputs (Cp and Sp) must be low. 1@ s S e 9 (18) [5]
t t @ 4. The time period prior to the negative transition
"© n+i — of the clock pulse is denoted tn and the time [21 (5 & —qT
S C Q Q period subsequent to this transition is denoted _
1 1 1a,®| 8, 5 et . 1113 7—qC cp Bjo—8 (16} 18]
. is the state of the Q output in the time
1 0 1 o pe"ﬁod tn {1] (3) 10—
0 1 _0 1 6. Ciock pulse fall time must be < 100 ns. fTog = 4 MHz
o o Gn |Qn® Pp = 190 mW (Only Clock Input High}
160 mW (Inputs Low)
MC723P » MC816P MC726P » MC826P MC790P e MC890P
JK Flip-Flop J-K Flip-Flop Dual J-K Flip-Flop

[1] (3} 3—Qs Qe—13(10) (3]

[2] (68) 2—qT

7 _
(11 (3 12—| (113 1—dc ¢y 8 14 (10} (3]
{11 (3) 13—ds S0 ajp—10 (16) (5]

[1] (3) 12—9S Qp—10(10) [3]

[2] (B) 2—QT [1]1 (3) 12

[2] (5) 2—aT
{11 (3 s S QpP—a (10) (3]

[1] (3 3—dC cpQ 5 (10) [3] [11 (3) 3—qc CDao—'G (16) (5] o1
l 2] (5) 6—qT
[11(3) 9 1] 3 9___J _
(1] (3) 7—qC cp Qp—8 (10) (3]
[1] (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 » MC879P MC787P » MC887P
Multifunction Muitifunction
{1 J-K FLIP-FLOP, 1 EXPANDER, 2 BUFFERS) {14-K FLIP-FLOP, 1 INVERTER, 2 BUFFERS)

[2] (e} —-‘ >°—| >—2 (80) [25] {2} (&) ‘I—DO——'D—Z (80l (25}
2] (8. 14—.{ >O—-| > 4._‘ >o._* >—13(80) {25
(2] () — 13 (80) (28] (2] (6) 1 13 (80) {25)

. A
{1.3]* (3.75)* 3———Do— 12 (11 3 3___Do—-12ne) (51
1@ s s aP—s(10) (3] RIRE N s ap—o (10 (3]
{21 (5) 6—qT 121 (8} & T
[1] (33 7—qc Cp QP—28 (10) [3) [1] (3 7—dcCpad 8 (10 (3]
11 (3 10— (1] @ 10
o Pp
frog | tpd mW fTog | tpd mW
MHz | ns [(lnput High) | (Inputs Low) MHz | ns | (Input High)}{inputs Low)
FLIP-FLOP 2 | — 91% 79 FLIP.FLOP T | - 51t 79
EACHBUFFER| - | 15 25 a5 EACHBUFFER| — | 15 % as
EXPANDER | - | 12 25 igi INVERTER — 112 22 8

$Only Clock tnput High $Only Clock Input High

*Input loading factor is 3 for mW MRTL, or 1 for MRTL, if
pin 12 is tied to pin 8 or 9 on the same package.




—SHIFT REGISTERS

MEDIUM-POWER MRTL DEVICES (continued)

MC784P « MC884P MC783P ¢ MC883P
Dual Half-Shift Register Half-Shift Register
(Without Inverter)
1
(11 (3)1 0@ Qp—14 (13} [4]
Qp—14(13) [4]
(31 (9) 2
(21 te1 2 Gp—1213) (4]
ap—12(13) (4] s
1133
13 (16) [5]
1 5
(4@ op—s8 (13) [4]
2] (6) 6 [1]1 (35
Gp—10(13) [4] ap=s (13 14)
[1] (3} 7
(3l (96
14=T2(1+2) 117 GP—10(13) (4] 14=T2(1+2)
12=73(3+2) 12=14(3+2)
=22ns
thd = 22 ns 9 (16) [5] ‘pd_
F':3=100 W Pp =140 mw
MC794P ¢ MC894P Parallel Inputs
Serial-Parallel Shift Register p A N
Data A Data B Data C Data D
tpd = 55 ns typ (3)(1i010 (311013 (3)(1192 3) [1lo6
Pp = 225 mW typ Q Qg Qp
80[5](16) 120[5}(16) 30[5](16) 50 [5](16)
_ I ! — |
Serial Op Op Dp Dp
Input @)1 70— Dg a Bs o Dg a Dg
Parallel Ce aé Ce 5—4 Cen8 CcnQ
Enable (6)(2] 14 ! D I—_ D [— 2 2
Clock (3)[1] 9 i ‘ ¢
Preclear (14)[4] 1
FINVERTER —SCHMITT TRIGGER
MC789P « MC889P MC9709P « MC9809P
Hex Inverter Quad Schmitt Trigger
ST
Ql——1(16)[5]
(11 (3 8-——-Do—7 (16) [5]
ST
{11 (3 9___D°__s(15, (s1 Q 7 (16)5]
ADREN 10—Do—sue) (sl ° sT
10 Q 8 (16)(8]
n
1(3)12 ——[>o—:ms) (s 12 ST
13 aQ 14 (16) (5]
111 (313 ——[>o—z(1s) (s
t = t§ = 20 ns typ +t
11 (3 14—-Do—ms) (5] Avg. tpg = 30 ns typ, ‘\"°-=t°n—zLff
- =18 MHz typ
tog =12 ns 1=1 Pp =95 mW typ
Pp = 130 mW (input High)
15 mW (Inputs Low) Upper Trigger Voltage = 1.40 V typ
Lower Trigger Voltage = 0.75 V typ




MEDIUM-POWER MRTL DEVICES (continued)

—HALF ADDER

—FULL ADDERS

MC775P « MC875P

Dual Half Adder
(10(3114
[11 (3) 1 13(16) (5]
{11(3) 2
M@ 3 12 (13) (4]
{11 (3) &
1@ 6 10 (13) (4]
M@ 7 9 (16) [5]
[11 (3) 8

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

12=2+3

tod = 20 ns

Pp = 120 mW typ

-FULL SUBTRACTOR

MC797P « MC897P
Dual Full Subtractor
[1.5] :
(4.5) [11(3) [11(3)
2 13

X Y Bi
> iy
H > | " erte)

.

>

L

== o o o thg =60 nst
D = YXB; + YXB; + YXBj + YXB; pd ve
Bo = YXBj + YXB; + YXBj + YXB;j

TRUTH TABLE

INPUT LOGIC LEVEL|OUTPUT LOGIC LEVEL
X Y 8i ) Bo
0 o o 0 0
0 0 1 1 1
0 1 0 1 1
[ 1 1 0 1
1 3} 0 1 [
1 ] 1 o [
1 1 o [ o
1 1 1 1 1

—
1 [}
12
= (16)[5]
[1.5]
(4.5) [11(3) [11(3)
6 8 9

MC796P e MC896P
Dual Full Adder

113 (1143 [11(3)
6 8 9
A B C;

> iy
3
H > & (18)15]

- s

10
— (16)[51]

(113 113 [1]1(3)
2 14 13

> .
'-‘l>~ | (16)[51
et
)
12
4 (16)(51
A

tod = 60 ns typ

Co = ABC; + ABT; + ABC; + ABC; o 225 mW typ
D=

S = ABC; + ABC; + ABC; + ABT;

H>o & (16)[5;]

10
] (16)[5]

Pp = 225 mW typ

TRUTH TABLE
INPUT LOGIC LEVEL | OUTPUT LOGIC LEVEL
A1 8 [ C 5 o
0 0 0 [5) [+
0 [0} 1 1 0
o 1] o 1 0
0 1 1 o] 1
110 o 1 0
1 o 1 0 1
1 1 4] o 1
1] 1 | 1 1
MC9704P e MC9804P
4-Bit Parallel Full Adder
{0.75] 10.75] [0.75] (0.75]
(2.25) (2.25) (2.25) (2.25)
Y1 v2 v3 va
[0.75] [0.75] (0.75] [0.75]
(2.25) (2.25) (2.25) (2.25)
X1 X2 X3 xa
T14 15 le Tn Tz 3 Te Ts
ol ¢ c C ¢ ¢ c 15 5
16 ] 1 o 1 o (] Co
i (6)
(2.25) (2]
{0.75] 1 1°l 5l 71
s1 s2 s3 sa
(6) [2] () {2] (6} [2] (6) (2]

Co tpd = 125 ns typ
Pp =265 mW typ

Operating Frequency = 8.0 MH2z




MEDIUM-POWER MRTL DEVICES (continued)

—DATA ROUTING FUNCTIONS

MC9701P « MC9801P
Dual 4-Channel Data Selector

(113 2010—‘—:)0_

[11(3) 3D2
[1](3) 15 D3

[11(3) 14 D4
[13(3) 16 82 TRUTH TABLE
1] Output Input Select Data Line
5 (18)(5] s1 52 | Selected
1@ 181 ] 0 0 D1
L o 1 D2
1 o D3
1 1 D4
[11(3) 8010“9_ Output=5152 D1+ 5152 D2 +5152 D3+ 5152 D4
]
[11(3) 7D2 e bt
[11(3) 11 D3o- Avg. tpg = 25 ns typ Avg. tog = _++2—--
[11(3) 12 D4o PD = 100 mW typ
[11(3) 1082 > : i
e Output Operating Frequency = 18 MHz typ
6 (16)(5] (Both Selector Inputs and
(113 9s1 D_J _- Data Inputs High)
MC9707P e MC9807P

Dual 4-Channel Date Distributor

111(3) 1_{>o_.

3 (16)[5] 3=1-2-16
TRUTH TABLE

i

! 5 (1e)s] 5-1-2-16 INPUTS | OUTPUTS

pD|s1|s2{ o[1]2]3

[21(5) 2 2 15(16)[5] 15=1-2-186 pin| 1| 2]16| 3|5 [15]14
Numbers| 9 | 8 10| 7 {6 {11{12

Level| O} *]* ]| 0O|O]O]|O

[: ﬂra Yo—14(16)(6] 14=1-2-16 110/o(1]ojojo

[21(5) 16 1lol1lol1]olo
1{1|/o]ojo]1]0

1]1]1|0]o]o|1

1@ 9— >o—

*Either state.

@l
al

7 (16)[5] 7=9-

Ayvg” tpg = 25 ns typ
Pp = 150 mW typ

6 (16)[5) 6=9-8-10

[21(5) 8 2 11(16)[5] 11=9.8.70

[21(5) 10 D 3 12{16)[5] 12=9-8-10

LF,

_ton *toft

»
Avg tpd 2

i




MEDIUM-POWER MRTL DEVICES (continued)

—COUNTERS

MC777P » MC877P
Binary Up Counter
DECODING LOGIC
111 (3 [3] (10) [1] (3) [3] (10) [1] (3) [3] (10) [1] (3) [3] (10) =
1} ABCD
14 13 5 10 6 9 7 8 1 ABEE
l 2 ABCOD
s s s 3 3 ABCD
@ D1 g1 D2 q2 D3 g3 D4 o4 4 AEcD
T = =
3 Clock T T T 5 ABCD
cp co co cp 6 ABCD
7 ABCD
[3] (9) 8 ABCD
12 Preclear s ABCOD
10 ABCD
11 ABCD
12 ABcD
a0 13 ABCD
fTog= .0 MHz -
Pp = 180 mW typ 14 ABCD
15 ABCD
MC780P ¢ MC380P
Decade Up Counter
{11 (3) [11 (3 [11 (3) [11 (3)
14 5 6 7
spy Q1 Sp2 Q2 sp3 Q3 Spg Q4
[31(10) o [3] (10) [31 (10) {31 (10)
T 13 T 10 j 9 T j 8
Spq| Spg Spg Spq
[1]3(3) T T T -
Clock
(input) co —CCDQT CDQT € cp?
@e . | | |
12 D
(Common)
DECODING LOGIC
0 A B8 c [5)
1 A 8 c b
2 A B ¢ 5
3 ﬁ E [+ E Pp =250 mW typ
4 A 8 c [5] f=4.0 MHz
5 A 8 c 5] Counting Frequency
6 A 8 c 2}
7 A B c 5]
8 A B c D
9 A 8 c D




MEDIUM-POWER MRTL DEVICES (continued)

rDECODER/DRIVER

MC9760P » MC9860P
BCD-to-Decimal Decoder/Driver

20
1 (3)60——[>o—-Do—l>—{>e

21
11 70—-[>o—l>o~._{>c

22
(11(3)150—{>o—[>o——-{><>

23
&) (3)140—Do—{>0—l>—(>%

Pp =115 mW typ

TRUTH TABLE

P00

INPUT* (BCD) OUTPUT (DECIMAL)

value[20 | 21 [ 22 | 23 | o1]|2(a3]a]s|s]7]8]e
Pin No.[ 6 7 15 | 14 | o5 [10][a[11]3[12]2[13]1
Logic Levels[ 1 T ] 1 R EE
0 1 1 1 tlolrfa|f1f1f1]1]1

1 ] 1 1 1{rjofrfafafafay1qa

1} 0 1 1 1f1{tfof1|v}1|t]1}|1

1 1 o 1 111 1fof1]1f1]1]1

0 1 [} 1 IEERERE IR IRRRIERE

1 0 0 1 1t |1|1|[1f{of1]1]1

1} 0 [}} 1 11| 1]|of1]1

1 1 1 o | 1f1f{1|1]1|1{1]|1{0]1

0 1 1 o | vj1af1]f1]1]1]e

Logic 0" <1.5 Vdc @ 6.0 mA
Logic “1" >65 Vdc (MC9760)
Logic 1" 270 Vdc (MC9860)

‘Any input configuration not shown results in an indeter-
minate state at the outputs.

«
N

10 Q2

H
8

11 Q4

w
<}
a

12 Q6

N
o]
N

13 Q8

8




, DUAL 3-INPUT GATES \

PLASTIC MRTL MC700P/800P series

MC715P - MC815P

Vec

i

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-coupled to form bistable elements.

me 2
@) 12 3 (16) [5]
1@ 13
e s
1@ 6 10(16) [5]
111 9

10

l R1
4 5

GND

TYPICAL RESISTANCE
VALUES
R1 =450 Q
R2=1640 Q

M
K

3=2+12+13

NUMBER IN PARENTHESES
INDICATES mW MRTL LOADING FACTOR

NUMBER IN BRACKETS
INDICATES MRTL LOADING FACTOR

ta= 1218 .
Po= 55 mW (Input High)
15 mW (Inputs Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

1.0V
0
100
100 |
f=1.0 MHz
t < 10 ns
tt < 10 ns

MC815P

TPin @ TPout

2253

1/2 MCB15P
1N3036 /

OR
EQUIV

= GROUND ALL UNUSED INPUTS.




TEST VOLTAGE VALUES

@ Test (Volts)
Temperature | V;, Von Veor | Vorr Vee
5 0°C [70,960 0.930 | 1.80 | 0.570] 3.60
MC815P < +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 gate only. g +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::; | oe +25°C +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 | Vo | Vec | Gnd
Input Current I‘m 2 - 600 - 600 - 570 | pAdc - 500 - 500 - 470 | pAdce 2 - 12,13 - 11 4
12 - ‘ - l - l - l - - 12 - 2,13 | - l l
13| - - - - - - 13 - _l212| -
Output Current IAS 3 3.00 - 3.00 - 2.85 - mAdc | 2. 65 - 2. 65 - 2.50 - mAdc - 3 - (2,12,13] 11
Output Voltage Vout 3 - 500 - | 400 - | 400 | mvde| - | 400 - | 300 - 320 [ mvde - 12 - - 11 124,13
IR R AR N T N I N B
3 - - - - - - - 2 - 4,12,13
Saturation Voltage| V 3 - 400 - 300 - 350 | mvde - 300 - 290 - 320 | mVde - - 12 - 11 |2,4,13
CE(sat) 3 - _ _ _ _ ~ ~ . 13 _ 2,4,12
3 - l - l - l - l - i - ‘ ¢ - - 2 - i 4,12,13
Pulse | Pulse
In Out
Switching Time ton + toff 3,13 - - - 48 - - ns - - - 48 - - ns 13 3 - - 11 [2,4,12

Ground input pins of gate not under test.

Other pins not listed are left open.

(Penunuod) dGL 8N ‘dSLLON



{ PLASTIC mW MRTL MC700 ;
QUAD 2NPUT GATES \ m C700P/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.

M 1
3 @

, w 2
R2°S R22 R23 R2

s

) >
AR AR =

5 @

8 @

% % % % % % % e

R1 R1 R1 R1 R1 R1 R1 R1

1 2 6 7 9 10 12 130 4 1) 12
GND

14 (&)
113

TYPICAL RESISTANCE
VALUES
R1=15k

R2=36k MBER IN PARENTHESES

NUMB
INDICATES LOADING FACTOR

27 ns
20 mW (Input High)
5.0mW (Inputs Low)

tod =
Po=

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

1/4 MC817P

f = 1.0 MHz 1"8336
t- < 10 ns
tt <10 ns EQUIV .

J.—' GROUND ALL UNUSED INPUTS.

1 0.5V
tiga- ti—34+ '

TPout [}




TEST VOLTAGE VALUES

@ Test (Volts)
Temperature Vi Ve Vaor Voit Veo
s 0°C §o0.880 [0.850 | 1.80 | 0.500] 3.60
MC817P +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