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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 {0.865 | 1.80 | 0.475] 3.60
The other gates are tested in the same manner. MCT17P { +25°C |o.850 |0.850 | 1.80 |0.460] 3.60
1 +55°C |0.800 [0.800 | 1.80 |0.430] 3.60
MC817pP Test Limits MC717P Test Limits TEST VOLTAGE
[ oo +5°C | +75°C +15°¢ | <5t | +55°¢ APPLIED TO PINS LISTED BELOW:
Characteristic Symbol ) Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Ve | VY | Veor | Vew | Vee | Gnd
Input Current L 1 - [150] - | 140 - | 140 [ uAdc| - [ 150 [ - | 150 | - | 150 | uAdc | 1 - 2 - 1 4
n 2 - {150 [ - | 140 | - | 140 | pAde]| - | 150 | - | 150 | - | 150 | pAdc| 2 - 1 - 1 4
Output Current 1 Ad 3 570 - 570 - 535 - uAdce | 570 - 570 - 570 - uAde - 3 - 1,2 11 4
Output Voltage Vout 3 - | 400 - | 30| - | 300 |mvdc| - [400 | - |300]| - | 320 |{mvde| - 1 - - 11 2,4
ou 3 - {400 | - {35]| - | 300 |mvdc| - [400 | - [300]| - {320 |mvde| - 2 - - 1 1.4
Saturation Voltage VCE( t) 3 B 250 - 250 - 250 | mvde | - 220 - 230 - 320 [ mvde - - 1 - 11 2,4,
5a 3 - |25 | - | 250 - [ 250 |mvde| - |220 | - |23 - | 320 |mvde| - - 2 - 1] 1
Pulse | Pulse
In Out
Switching Time ton + toﬂ 1,3 - - - 90 - - ns - - - 90 - - ns 1 3 - - 11 2,4

Ground input pins of gates not under test.,

Other pins not listed are left open.

(penunuod) 47 L 8OW ‘dZLLOW



(" ouaL sweuT enTeS \ PLASTIC miW 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
Veo rules), or cross-connected to form bistable elements.

R2 3 3R2 w2
. w12 3@
13

@ s
a 6 10 &
. a 9
R1 %Rl %Rl l Rl% Rl% Rl%
12 13 2 4 5 6 9 3=2+122+13

GND

NUMBER IN PARENTHESES
INDICATES LOADING FACTOR
TYPICA‘Il.AI}.ESElsSTANCE

= 27ns
RI=15k tﬁ“;: 12 mW (Input High)
RZ=3.8K z5mW élnsnts Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

f = 1,0 MHz mggss
t- < 10ns
te E 10 ns EQUIV .

1 05V
tasa- ti-34+




TEST VOLTAGE VALUES

@ Test (Voits)
Temperatare [ V,, Voo | Veor | Ve | Ve
S 0°C [0.880 [ 0.850 | 1.80 | 0.500] 3.60
mcs18p +25°C 1 0.830 |0.800 | 1.80 | 0.460| 3.60
ELECTRICAL CHARACTERISTICS +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
l +55°C | 0.800 [0.800 | 1.80 | 0.430| 3.60
MC818P Test Limits MC718P Test Limits TEST VOLTAGE
u:;ner 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 | Ve | Veo | Gnd
Input Current Iin 2 - 150 - 140 - 140 | pAdce - 150 - 150 - 150 | pAdc 2 - 12,13 - 11 4
AR N e I IR,
13 - - - - - 13 - 2,12 | -
Output Current IA4 3 570 - 570 - 535 - uAde | 570 - 570 - 570 - wAde 3 - - 2,12,13| 11 4
Output Voltage Vout 3 - 400 - 350 - 300 ( mVdc - 400 - 300 - 320 | mvde - 12 - - 11 2,4,13
3 - - - - - - - 13 - - 2,4,13
AR R e N B e A v
Saturation Voltagd V 3 - 250 - 250 - 250 | mvde - 220 - 230 - 320 | mvdce - - 12 - 11 2,4,13
CE(sat) | 5 | _ - - - - - - - 13 - 2,412
AR R e T T e O O I A
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) 4gL 8N ‘d8LLON



DUAL 4INPUT GATES

\ PLASTIC mW MRTL MC700P/800P series

MC719P - MC819P

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

12 III 10
>

R1 RL R1 R1 R1 R1 R1 RL
13 14 2 3 4 5 6 7 9 12=213+13+14

GND
NUMBER IN PARENTHESES
INDICATES LOADING FACTOR
TYPICAL RESISTANCE
VALY
R1=15k toa = 27ns )
R2=3.6k Po = 13 mW (Input High)

2.5mW (Inputs Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

1/4 MC817P

f=1.0 MHz 1"3235
tr<10ns
te < 10 ns EQUIV .

J:" GROUND ALL UNUSED INPUTS.

05V
[
t2412— ta—124

TPout - {




TEST VOLTAGE VALUES

@ Test (Volts)
Temperature Vo Ven Veor Verr Vee
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 CHARACTER ISTICS +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. MCT19P +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
MCB819P Test Limits MC719P Test Limits TEST VOLTAGE
U::Iner ooc +25¢c +750c +|5.c +25¢c +55°c APPI.IED To PIIIS LISTEI] BELW:
Characteristic Symhol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Y | Yo | Veor | Vo | Vec Gnd
Tnput Current I 2 - 150 - 140 | - 140 | pAdc| - | 150 - | 150 - | 150 | pAdc 2 - [s,13,14] - 11 4
n
3 - - - - - - 3 - [2,13,14| -
13 - - - - - - 13 - 2,3,14 -
14 - - - - - - 14 - |2,3,18] -
Output Current !A4 12 570 - 570 - 535 - wAdc | 570 - 570 - 570 - | nAde - 12 - 12,8,13, 11 4
14
Output Voltage vout 12 - 400 - 350 - 300 | mVde - 400 - 300 - 320 [mVde - 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 | mvde - 220 - 230 - 320 {mVdc - - 13 - 11 12,3,4,14
CE(sat) | 15 | ° ] - - - - - - 14 - 2,3,4,13
12 N z - - - - - - 2 - 3,4,13,14
12 - - - - - - - 3 - ,4,13,14
Pulse | Pulse
In Out
ISwitching Time ton + "off 2,121 - - - 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.

(panunuod) d6L8IN ‘d6LLOW



W MRTL MC7 .
1K FLIPFLOPS \ PLASTIC m 0OP/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 @®
so {co |a | @ ta ot
HERERE sjcjala
1 fof1]o 11 |@{@
0 1 0 1 1 0 1 0
1 1 0 0 0 1 0 1
0|0

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 PARENTHESES So=Co=1to So =Co=0.
INDICATES LOADING FACTOR 3. Direct inputs (So and Cp) must be low.
0 = low state
1 = high state
frog = 1.0 MHz ta = time period prior to negative transition of clock
Pp = 24 mW (Only Clock Input High) pulse
20 mW (Inputs Low) ta+1 = time period subsequent to negative transition of
’ clock pulse
Q. = state of Q output in time period ta
a Vee : Q
69 911 10
> b P 3 e P4 P4 <
2R3 | 3R3 3R3 i;R:a gR3 R3g |R33
\l R1 R1
ﬁg L 'W'Klm |
TYPICAL RESISTANCE VALUES
Rl=15k R3=36k
R2=20Kk R4 =750 Q
R2 R2
° S R1 R13 s
R1S < i W; R1
R1 Im R4 Rl R1
13 o9 2 >4 L12 3
S Co T GND So c




TEST VOLTAGE VALUES

@ Test (Volts)
Temperature | Vi, | Voo | Veor | Yo | Ve
S 0°C 0.880 [0.850 | 1.80 | 0.500| 3.60
MC822P < +25°C [0.830 | 0.800 | 1.80 | 0.460| 3.60
+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
u::,",r 0°c +25°C +75°¢ +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 | Ve | Vec | Gnd
Input Current 2L 2 - | 300 - | 280 | - | 280 | pwAde| - | 300 | - [ 300 - | 300 | wAde] 2 - 3,13 - 11 4
I 3 - 150 - | 140 | - 140 - 150 | - 150 | - 150 3 - 12 -
in 9 _ _ _ _ _ - 9 _ - R
s T T T TET T e G
13 - - - - - - 13 - 9 -
Output Current 1 (A4 6 570 - 570 - 535 - wAdc | 570 - 570 - 570 - LAdc 6 9 12 - 11 4
10 | 570 | - 570 | - | 835 | - | pAde]570 | - |s570 | - |[570 | - |pAde| 10 12 9 - 11 4
Saturation Voltage | V, 6 - 250 - 250 - 250 | mVde | - 220 - 230 - 320 | mVdc - 12 - 9 11 4
CE(sat) | gey | - - - _ . - - 13 - 3
64 | - - - - - - - - - 3,13
G| - - - - - - - 3,13 | - -
10 - - - - - - - 9 - 12
10544 - - - - - - - 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 a momentary application of VBoT prior to the
application of the negative-going clock pulse.

(Panunuod) dgz8oN ‘dZzZLON



MC722P, MC822P (continued)

FIGURE 1 — CLOCK PULSE DEFINITION

TIME A B C D E
INTERVAL
9% Mcs22p
Vo | W 10% Ta Vi Vy
) +25°C [+ 0.460V = 2.0mV|+0.850 V == 2.0 mV
-t -—I l——-t; 0°C|+0.500V = 2.0mV| +0.900 V = 2.0 mV
GND | +75°C(+0.400V = 2.0mV|+0.760 V= 2.0 my
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 MC722P
without interruption throughout the testing.
C. Apply momentary ground (when applicable) Ta i Yu
0 Cl"p: ot oo 1 Tl ot o 25°C| + 0.460V = 2.0mV| +0.900V = 2.0mV
- gg ”1‘5* IS allowe °d ;00" L- & must remain +15°C|+0.475V == 2.0mV| +0.915V = 2.0mV
wi |n. ns minimum ani NS maximum. +55°C |+ 0.430V = 2.0mY| + 0.850V = 2.0 mV
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.
FIGURE 2 — TOGGLE MODE TEST CIRCUIT
VCP TPouf
15V ?
[_‘ { 1> MC898P
ov o D&
L -
P 51+ 1.0%
INPUT PULSE oJ
1N3063 o
= 1.0 MHz OR
t &t < 10ns EQUIV

1

THE SENSE FREQUENCY AT TP, (0.5 MHz) SHOULD BE % THE FREQUENCY AT Vcp WHEN
THE DUTY CYCLE IS VARIED BETWEEN 25% AND 75%.




l 1K FLIPFLOPS \

P

LASTIC MRTL MC700P/800P series

MC723P - MC816P

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

CLOCKED INPUT

11 @ 12 10 (10) [3]
[21 5 2
me 3 § (10) [3]
m@e 9

frog =4 MHz

Po = 91 mW (Only Clock Input High)

79 mW (Inputs Low)

OPERATION @
t® th+1®

oOlmijol=|oO
P'o.-gﬂ
g..-ogno

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 tn4:.

3. Qn is the state of the Q output in the time period ta.
4. Clock pulse fall time must be < 100 ns.

NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL

Co Q Vee Q
9 105 Tu 25
R2 3R2 R23 Rz 3R 3R
bLere er
R1 R1
>
R1 R1 R3 $ra R1 R1
12 ad 42 3
s GND T c
TYPICAL RESISTANCE VALUES
=450 Q
R2 = 640 2
R3 =510 2
R4 = 225 @




(penunuod) 49 8JN ‘d€ZLON

TEST VOLTAGE VALUES
@ Tost (Voits)
Temperature | V,, Von Vaor | Verr 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
+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
u::'“" 0°cC +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 | Ve | Von | Veor | Vit | Vec | Gnd
Input Current ZIi n 2 - 1200 - 1200 - 1140 | pAdce - 1000 - 1000 - 940 | uAdc 2 - 3,12 - 11 4
Iin 3 - 600 - 600 - 570 - - - 3 - 10 -
HRHEHENENENENNHEHE
12 - - - - - - 12 - 5 -
Output Current IA3 5 1.80 - 1. 80 - 1.71 - mAdc | 1. 65 - 1,65 - 1.56 - mAdc - 5 9,12 - 11 4
AN R R AR ERRE
10 - - - - - - 10 3 9 4,58
Output Voltage Vo ¢ 10 - 500 - 400 - 400 | mVde| - 400 - 300 - 320 | mVde - 9 - - 11 4,5
Ut loxe| - - - - - - - 3,12 - - 4,9
0% | - - - - - - - 3 - 12 l
10%44 - - - - - - - - - 3,12
Saturation Voltage | V. 5 - 400 - 300 - 350 | mVde| - 300 - 290 - 320 | mVdc - - - 9 11 4,5
CE(sat) | 4o | - - - - - - - - 9 - 45
il
735 T I O T et I O N T N B o I Pt
Turn-On Voltage Von 10*##A 930 - 880 - 790 - mVde | 865 - 850 - 800 - | mvde - 3,12 - - 11 4,9
R N e N e N e N I
10%# - - - - - - - - - 3,12
Pins not listed are left open. # = Pin10 LOW } Set by a momentary ground prior to the application
## = Pin 5LOW of the negative-going Clock pulse.

§ = Silicon diode to ground.

A = . . o o
* = Clock Pulse to pin 2, See Figure 1. MCB16P pin 10 loaded by: i gg :ﬁgﬁ 82(5:%‘;(1 +75°C)

MC723P pin 10 loaded by: 1.56 mAdc (+15°C and +55°C)
1. 65 mAdc (+25°C)



MC723P, MC816P (continued)

FIGURE 1— CLOCK PULSE DEFINITION

TME | A | B | C | D | E
INTERVAL
90<y|o
Ve | 10%
Lt L
GND L

SEQUENCE OF EVENTS

A. Voltage applied to Clock pin is raised to V. t, is not
critical but should be < 1.0 ys.

B. Biases of all other inputs are applied. V¢ 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
oceur.

MC816P

Ta

VL

Vi

+25°C
0°C
+75°C

~+0.500 V== 2.0mV
+0.570V=2.0mv
+0.450V = 2.0mV

+0.930V =2.0mV
+0.980V =2.0mV
+0.840V = 2.0mV

MC723p

Ta

L

VH

+25°C
+15°C
+55°C

+0.460V=2.0mV
+0.475V=20mV

+0.430V=20mV

+0.900V £2.0mV
+0.915V = 2.0mV
+0.850V=2.0mV

FIGURE 2 —TOGGLE MODE TEST CIRCUIT

Y2 MC889P

0 o

TPin

p————O0

1I>¢

INPUT PULSE ::

o—uoJ
f= 40 MHz

DUTY CYCLE = 35% t0 65%
t. &ty < 10ns

51 =1%

1IN3063
OR
EQUIV

—j—A N\~

uwj‘SOpF
T

il

FREQUENCY AT TP, SHOULD BE %2 THE FREQUENCY AT TP;,




QUAD 2NPUT 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

me) 12
GND 14(16) [5)

11 13

Vee rules), or cross-coupled to form bistable elements.
3 5 1 8 14
I me 1
3 (16) [5]
R2 R2 R2$ R2 S me 2
mea e
5 (16) [8]
I-’ﬂ [.ﬁ l‘ﬁ ﬁ ﬁ ﬁ |< o+
B me) 9
8 (16) [9)
Rl 3R1 RL 3R1 RIS R1 © RIS R1 e 10
1 2 6 o7 96 10 120 130 4 j:

TYPICAL RESISTANCE
VALUES
R1 = 450 © 3I=T12
R2 = 640 ©
NUMBER IN PARENTHESIS INDICATES mW MRTL LOADING FACTOR
NUMBER IN BRACKETS INDICATES MRTL LOADING FACTOR
ta= 120

Po = 100 mW (Input High)
30 mW (inputs Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

Lov- Pin
MC815P

0
100
o | o
=10 Mz i
t < 10 ns 81
ES1one 1N3036 /
OR
EQUIV

= GROUND ALL UNUSED INPUTS.




TEST VOLTAGE VALUES

@ Test (Volts)
Temperature | Vi, | Ve | Veor | Vor | Vec
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
l +5§5°C | 0.800 | 0.800 | 1.80 | 0.430] 3.60
MC824p Test Limits MC724P Test Limits TEST VOLTAGE
u::.",r 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 | Yin | Voo | Veor | Vo | Vec | Gnd
Input Current L, 1 - | s00 - (600 - | 570 [ pAdc| - [500 | - 500 | - | 470 |uAde]| 1 - 2 - 11 4
2 - | e00 - | 600 - | 570 | uAde| - | 500 [ - | 500 | - | 470 | pAdc | 2 - 1 - 11 4
Output Current L 3 | 3.0 - 3.0 - | 2.8 - |mAde|2.65| - |[2.65| - [2.50] - [mAde| - 3 - 1,2 11 4
Output Voltage Vot 3 - | 500 - | 400 | - | 400 [mvdec| - | 400 | - |300| - | 320 [mvde] - 1 - - 11 | 2,4
3 - | 50| - {400 - | 400 |mvde| - | 400 - 30| - |32 |mvde | - 2 - - 11 | 1,4
Saturation Voltage V(.E( 1) 3 - 400 - 300 - 350 | mvde - 300 - 290 - 320 | mvVdc - 1 - 11 2,4
sa 3 - | 400} - | 30{ - |35 [mvdc] - |300 | - |20 | - |320 |mvdc| - - 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.

(penunuod) dpyZ8OWN ‘dvZLONW



( \ 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
rules), or cross-coupled to form bistable elements.

12 uI 10
I e = >—

12(16) [5]

He s

Hgﬁ; 10(16) (5}

13 9 :

Rl % R1 % R1 % R1 l Rl% Rl% Rl% R1 2=TTSTBIR
6 7 9
o 1 2 3 45 NUMBER [N PARENTHESES

GND INDICATES mW MRTL LOADING FACTOR

huwn

NUMBER IN BRACKETS
INDICATES MRTL LOADING FACTOR

R1=4500
= = W {J Hi
R2 = 640 0 %= s?ﬁwh:”’ )

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

1/2 MC815P

f=1.0 MHz IN3036
t-< 10 ns
HS10ms Equy |

'-1—' GROUND ALL UNUSED. INPUTS.




TEST VOLTAGE VALUES

@ Test (Volts)
Temperature | Viy | Voo | Veor | Ve | Vec
S 0°C [70.960 ] 0.930] 1.80 | 0.570| 3.60
MC825P +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. S +15°C | 0.865] 0.865| 1.80 | 0.475| 3.60
The other gate is tested in the same manner. MC125P ¢ +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
MC825P Test Limits MC725P Test Limits TEST VOLTAGE
u::; 1o +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 | Ve | Vee Gnd
Input Current I 2 - 600 | - | 600 - | 570 | wAde| - | 500 - | 500 - | 470 | pAde | 2 - [3,13,14 - 11 4
n 3 - - - - - - 3 - l2,13,14 -
13 - - - - - - 13 - 2,314 -
14 - - - - - - 14 - 2,3,13| -
Output Current I,s 12 |3.00| - [3.00] - |2.85] - |mAdc|2.65| - |2.65| - |2.50| - |mAdec 12 - B3134 11 4
Output Voltage Vout 12 - 500 - 400 - 400 | mVdce - 400 - 300 - 320 |mVde - 13 - - 2,3,4,14
12 - . - - - - - 14 - - 2,3,4,13
12 - - - - - - - 2 - - 3,4,13,14
12 - - - - - - - 3 - - 2,4,13,14
Saturation Voltage | Vo o | 12 - 400 | - [ 300| - | 350 [mvde| - | 300 - | 290 - | 320 |mvde - - 13 - 11 | 2,3,4,14
(sat) | g - - - - - - - - 14 - 2,3,4,13
12 - - - - - - - - 2 - 3,4,13,14
12 - - - - - - - - 3 - 2,4,13,14
Pulse | Pulse
In Out
Switching Time ton *toge [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.

(Penunuod) dGz8JN ‘dSZLON



LK FLIPFLOPS \ PLASTIC MRTL MC700P/800P series

B

MC726P - MC826P

. J-K f|l'p-ﬂ0p.V{lth direct clear anq direct CLOCKED INPUT DIRECT INPOT

set inputs in addition to the clocked inputs. OPERATION ® OPERATION ®
® tns1® sofco|ajd
sjcja]a 00 }|®|®
11 Ja@| & 1lo]1]o
1{0 1 0 0 1 0 1

a1 @) 12—
@ 13 s S a 0|1 0 1 1 1 0 0
o—— =
10 (16) [5] ol o g

2] ) 2—art

[1] 3) 3—dC ¢, Qpp—6 (16) [5] 1. Direct inputs (Co and So) must be low.

1 3 9g— 1 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 tn41.

3. Qn is the state of the Q output in the time period ta.
froe — 4 MHZ 4. Clock (T) to remain unchanged.
o9 . 5. The output state will not change when the input state goes
Po= lgg mw E?:Ixt(élgca Input High) from So = Co to So = Co = 0. The output state cannot be
m P ow) predetermined in the case where the input goes from Sp =
Co=1to6Sp=Co=0.
6. Clock pulse fall time must be < 100 ns.
NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL

Q Vee Q

(1 \Llu R1
_K ¢ {r » } TYPICAL RESISTANCE VALUES

R8 R8 Rl =600 Q@ RS = 550 ©
R2=2k R6 — 900 @
R4 R4 R3 = 640 © R7 = 700 @
{ ] R4 =300 @ R8—=3K
R23 $R2
1
1’ l‘
R12 :: R1 R1 :L }_I_P_‘:E R1
—
R1 R1Q R4 2RI % RL
13 9¢ 2 4 12 3
S Co T GND Sp c




TEST VOLTAGE VALUES

@ Test (Volts)
Temperature | V;, Von Veor | Vo Veo
S 0°C [0.960 | 0.930 | 1.80 | 0.570] 3.60
MCB26P ¢ +25°C [0.910 |0.880 | 1.80 | 0.500| 3.60
+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 MC726P +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
] MC826P Test Limits MC726P Test Limits TEST VOLTAGE
I.I::lner 0°c +25°C +75°¢C +15°C +25°C +55°¢C PPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vio | Voo | Veor | Ver | Vec | Gnd
Input Current 2Iin 2 - 1200 - 1200 | - 1140 | pAdc| - 1000 | - 1000 | - 940 | pAdc 2 - 3,13 - 11 4
Tin 3 - | 600 - | 600 ]| - |57 - |s500 | - {500 | - |47 3 - 12 -
9 - - - - - - 9 - - -
EHNENE BRI HE
13 - - - - - - 13 - 9 _
Output Current 1A5 6 3.0 - 3.0 - 2.85| - mAdc |2.65 | - 2.65 | - 2.5 - mAdc - 6,12 9 - 11 4
10 | 3.0 | - 3.0 | - |2.85| - |mAdc|2.65| - (2.65| - |2.5 | - |mAde]| - 9,10 | 12 11 4
Saturation Voltage VCE(sat) Gf# : 400 : 300 : 350 | mVdce : 300 : 290 : 320 | mVde : g : g 11 4
6*# | - - - - - - - - - 3,13
6xiH | - - - - - - - 3,13 | - -
10 - - - - - - - 9 - 12
10%##| - - - - - - - 3 - 13
1044 | - - - - - - - 3,13 | - -
10%#4| - - - - - - - - - 3,13

Pins not listed are left open.

* Clock Pulse to pin 2, see Figure 1,

# Pin 9 HIGH } Set by momentary application of Vgor prior to the

## Pin 12 HIGH

application of the negative-going clock pulse.

(panuuod) 49Zg8IN ‘d9ZLON



MC726P, MC826P (continued)

FIGURE 1 —CLOCK PULSE DEFINITION

f=40MHzMIN
DUTY CYCLE = 25% MiIN., 75% MAX.
t &t < 10ns

TIME A B ¢ D E
INTERVAL
90% MC826P
v Ic Ta Vi Yy
Vu 10% 25°C | +0.500V = 2.0mV| +0.930V = 2.0mV
I I__ 0°C| +0.570V = 2.0mV| +0.980V = 2.0mV
=t - =Tk +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 ps.
B. Biases of all other inputs are applied. V¢ is applied
without interruption throughout the testing. MC726P
C. Apply momentary ground (when applicable). Ta v, ™
D. Clock pulse is allowed to fall to V.. t; must remain ¥ 95°C |+ 0.460V == 2.0 mV| +-0.900V = 2.0 mV
within 10 ns minimum and 100 ns maximum. +15°C |+ 0.475V == 2.0mV| +0.915V = 2.0mV
E. Electrical measurements are read out. Load current +55°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 TPou'l'
—l-—tﬂ v Y2 MC899P ]
o o3>0
<
$  51=10%
’ IN3063
OR
EQUIV

OUTPUT FREQUENCY SHALL BE % OF TP;, FREQUENCY.




( DUAL EXCLUSIVE \ PLASTIC mW MRTL MC700P/S00P series
“OR-NOR” GATE

MC764P - MC864P

5 (4)
{1) 6
7
::: . 10(3)
::;? 3(4)
2
(113 126
114

12=(1+2). (13 + 14)
3= 12 + 13. 74

tod = 65 ns (Pins 5 and 3)
tpd = 35 ns (Pins 10 and 12)
Pp =25 mW

Number in Parenthesis Indicates Loading Factor.

MC764P/864P is a dual multi-purpose device. Types
of recommended utilization include:

Dual Exclusive OR-NOR Gate, when 6= 8 and 7 = 9,
then 10=6 -7 +6 « 7 (This equals the sum when
used as a Half-Adder) and5=6 « 7+6 . 7.

Dual Data Distributor, with data on 6 and 9, control
on7 and controlon8sothat 10=9 « 7+6 - 7 and
5=9.7+6 7.

Dual Gated R-S Flip-Flop, by connecting the non-
inverted output back to an input._When pin 10 is
connected to pin 9 then 10=5=6 « 7and 5= 10
=8 « (6+7). Pin 10 will remain in its previous
state (107*1 = 10n) whenever the i input configuration
is8 - - (6 +7). Another name for the flip-flop, then,
isa R1 R2-S flip-flop.

Vee
10 5 11 12
9 ? T 9
SR2 S R2 %nz
< < < <
AN L
R1

o 00—
© O0—i
© O

3
l R2  R2 R2 2 R2 2 nzl
> (> (, ‘>
AAA-
R1
2

TYPICAL RESISTANCE VALUES

/J R1
13
R1 R1 R1
a 1

GND

B O/

R1 =15k
R2 = 3.6 kO




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one
gate. The other gate is tested in the same

manner.
. 5 TEST VOLTAGE VALUES
; 10 @ Test (Vo|1's)
s: 3 Temperature Vin Von | Veor | Vo | Vec
2 0°C| o.880 0.850 | 1.80 | 0.500 | 3.60
3 2 Mc864p | +25°C[ 0.830 | 0.800 | 1.80 | 0.460 | 3.60
+75°C| 0.740 0.710 | 1.80 | 0.400 | 3.60
+15°C| o©.865 0.865 | 1.80 | 0.475 | 3.60
MC764P { +25°C| 0.850 | 0.850 | 1.80 | 0.460 | 3.80
+55°C| o. 800 0.800 | 1.80 | 0.430 | 3.60
Pin MC864P TEST LIMITS MC764P TEST LIMITS TEST VOLTAGE
Under|  0°C +25°C +75°C F15°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 | Gnd
Input Current Ly 9{ - |150| - | 140| - | 140 | pAade| - | 150 | - | 150 | - |150 | uAdc| 6 - 7 - 11 4
- - - - - - 7 - 6 -
LT LTI T T T e e ]
9 - - - - - - 9 - 8 -
Output Current Ipg 5 640 - | 640 - |600| - | pAde] 640 - |640| - [640| - | wAdc - 5 - 6,7,8,9 1 4
Lyg 10 - l - l - 480 | - [480| - |480]| - - 7,8,10 - - l l
10 - - - 480 | - |480| - |480]| - - 6,9,10 - -
Output Voltage Vout 5 ~ a0 - [350] - | 300 [mvde| - | 400| - |300| - |320 |mvde| - 6,7,8,9 | - - 11 4
10 - - - l - - - - 8,9 - 6,7 l l
10 | - - - - - - - 8,7 - 8,9
10 | - - - - - - - - - 6,7,8,9
Pulse In |Pulse Out
Switching Times tg.5- 5 - - - 80 | - - ns - - - 80 = - ns 8 5 9 - 11 4
to s, 5 - - - 1|60} - - - -l -je0 | -1|- 5 9 -
teo10- | 10 | - -] - |6 | - - - -l -]e | -] - 10 7 -
tg0-| 10 | - -1 - 13- - - -l -8 -] - 10 7 -

Ground unused input pins.

Other pins not listed are left open.

(penunuod) 4989 ‘d79LON



MC764P, MC864P (continued)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

a0

TPout -—_———— —_———————— TPin

Pulse
Input

TEST FIXTURES

1.5k

Gates 1, 2, 5 — use any mW MRTL NOR gate.
Gates 3, 4 — use any mW MRTL NOR gate with at least 2 inputs. 1N3063
or Equiv

Veor

05V F
_/ TPin
B+10+ —»
0.5V 0.5V
8-10- — TPout
0.5V 0.5 v
- 8+5- te—8-5+
INPUT PULSE
f=4.0 MHz
PW=100ns
PH=15V

=t <10 ns




QUAD LATCH \ PLASTIC mW MRTL MC700P/800P series

MC767P - MC867P

The MC767P/867P Quad Latch is designed for use in
a any application requiring temporary storage. A common
o1 281 (9 enable line allows only the desired information to be
“clocked in.” When the level of the enable line is high,
(21E S5 the output of each latch will be synonymous with the data
|> 1Q1(9) input to that latch. When the enable line level goes low, the
output will remain at the previous level, independent of
(1) D26 _ any changes at the input. The MC767P/867P is available
7 7Q2(9) in a 16-pin dual in line plastic package.
8Q2(9)
(D3 9 TRUTH TABLE
o— 10 Q3 (9) E D {Qn+1|On+1
olo| a, | @,
ol1| an | Gn
11Q3(9) 1]0| o 1
101} 1 0
(1) D416
°_:D°_ 1534 (9)
‘pd(avg)‘ =50 ns typ
Pp =110 mW typ
14 Q4 (9)
+
*Avgtpg = ton2 toff
Number in Parenthesis I ndicates Loading Factor.
1/4 OF CIRCUIT SHOWN
o Vee
S R2 S R2 5: R1 g a1 gR2 EE R2
G o— o Q
R1 ‘: R1
R1 R1 _>< R1
SR3
S
R1 }/"
R1 |/']\‘ R1 R1
Do AN ij-AvAv VWA
R3
[3

TYPICAL RESISTANCE VALUES
R1=156k R3=7500
R2=3.6k

0 GND




(panuizuod) dZ98IW ‘dLILOW

ELECTRICAL CHARACTERISTICS
TEST VOLTAGE VALUES
Test procedures are shown for only one
latch. The other latches are tested in the @ Test (Volts)
same manner. Temperature Vi Von VBOT VD“ VCC
0°C| 0.880 | 0.850 | 1.80 | 0.500 | 3.60
MC867P { +25°C| 0.830 [ 0.800 | 1.80 | 0.460 | 3.60
+75°C| 0.740 | 0.710 | 1.80 | 0.400 | 3.60
+]5°C 0.865 | 0.865 | 1.80 | 0.475 | 3.60
MC767P { +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 MC867P Test Limits MC767P Test Limits APPLIED 'ITgs;Il:IISOHéI%E) BELOW
Under 0°C +25°C +75°C +15°C +25°C +55°C I *
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min [Max | Min | Max | Min [Max | Unit | Vin | Von | Veor| Vet | Vec Gnd
Input Current Iin 3 - 150 - 140 - 140 | pAdc - 150 - 150 - 150 | pAde 3 ~ - - 13 4,5
2 I.m 5 - 300 - 280 - 280 | pAde - 300 - 300 - 300 | pAde 5 - - - 13 4
Output Current IAQ 1 -1.28 - -1.28 - |-1.20 - mAdc |-1.28 | - -1.28 - -1.28 - mAdc| 3,5 1 - - 13 4
2 -1.28 - -1.28 - -1.20 - mAdc |-1.28 - -1.28 - -1.28 - mAdc 5 2 - - 13 3,4
Saturation Voltage VCE(sa.t) ; : 250 : 250 : 250 | mVde : 220 : 230 : 320 | mvdc 355 : : : 13 3{1
Pl : : l ¥ : % R O I I A
2 - - ~ - - - 3,5%* - - - 3,4,5%x
Power Supply IPD 13 - - - 35 - - mAdc - - ~ 35 - - mAdc - - - - 13 4,5
Drain Current
Pulse | Pulse
. In Out
Switching Times t3+1+ 1 - - - 5 - - ns - - - 75 - - ns 3 1 5 - 13 4
ty_q. 1 - - - 70 | - - - - - 70 - - 1 -
ts.a. 2 - - - 90 | - - - - - 90 - - 2 -
ts 9, 2 - - - 60 - - - - - 60 - - 2 -

Ground inputs of latches not under test. Other pins not listed are left open.
*A negative pulse from V;, to ground is applied to pin 5, then 2.0 ms later a positive pulse from ground to Vjy is applied to pin 3 for measurement of VCE on pin 1.
**A negative pulse from Vjp to ground is applied to pin 5, then 2.0 ms later a positive pulse from Vi, to ground is applied to pin 3 for measurement of VCE on pin 2.



MC767P, MC867P (continued)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin TPout

1.5V :,—I:‘put %MC817
oV
500 ns——l L—

Input Pulse % MC817

f=1.0MHz
tr=t=<10ns

TPin jl 0.5V 5.;
tD+Q- —
TPout(Q) 0.5V
tD-Q+ —>|
TPout{Q) 05V
—a —» tp-Q-

tp+Q+




PLASTIC mW MRTL MC700P/800P series

BCD-TO-DECIMAL DECODER

MC770P - MC870P"

(0.75) 12

%

10(7)

@

9(7

;

The MC770P/870P is a monolithic BCD to decimal
decoder consisting of eight inverters and ten 4-input NOR
gates which are utilized to convert binary coded decimal
(8-4-2-1) input to an output, via the appropriate one of ten
output lines.

(0.75) 11 ,_D"_s‘gﬂ
210—Do——0—D& TRUTH TABLE
r 7(7) INPUT (BCD)| OUTPUT (DECIMAL)
f”D)—o Value 23|22{21|20/0 (1| 2|3 |4a[s5[6]|7[8 ]9
Pin No. 14|15[11]12[10[/9| 8[7[6[5[3[2]1 |16
(0.75) 15 - 6(7) Logic Level [ 0]0J0 [0 [1]o] 0o]0[0|0[0f0|0 [0
zzo—[>o—o-Dc ] olojof1]ofi|o]|ofo|o|ofo]o|0
olo|1{o|ofo|1]|c|ofo|o|ofofo0
5(7) oloj1]1|ofojo|1|ofo|o|o]ofo
— ol1{olo|olojo]jo|1]o]o]|ofo|o0
/ o|1fol1|olojo]o|o|1{o0]|ofo]0
oj1(1/o|olofo]o|ofo|1|ofofo0
3(7 ol1{1|1|ojojo|ofo|o|of1{a|0
(0.79) 14 = o 1|olo|o|ojo|o|o|o]|o|olo]1]0
2 1/{0/o0[1]ojo|o|o|ofo]o]jo]|o]|1
1/o0|1|(ojolojo|o|ojofojo]|o]|o
— 2(7) 1|/0|/1(1|cjo|ofofo|ofolo]o]|o
‘Do_o 1|/1/ofofojo|ofojo|ofofojo]o
1 111/ofl1|ojofolojolojofofojo|
1|/1|1|ofolojo|ojo|o|ofojo}fo
) 1(n 1{1]1]1]ojojojojojo|ojojo}0O
3
= 16(7) -
tpd=36n$ .
Pp = 100 mW typ (All inputs high)
Number in Par Loading Factor.
4INPUT “NOR” GATE (1-OF-10)
Q Output
2k
Vee o AN
2k Zk{@}Zk F_izk
AN J
(From Drivers)
DUAL SERIES INVERTING DRIVER (1-0F-4)
—OvV¢e
24 S 2k
<
T l)L——b
Av‘v‘v
Input 2k
2k To Gates

*P suffix = 16 pin dual-in-line plastic package, Case 612.



ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

(panuiuod) 4oL8oW ‘d0LLOWN

@ Test (Volts)
Temperature
P Vin Von VBOT voff VCC
0°C| o.880 0.850 | 1.80 | 0.500 | 3.60
MC870P{ +25°C| 0.830 0.800 [ 1.80 | 0.460 | 3.60
+75°C|  0.740 0.710 | 1.80 | 0.400 | 3.60
+15°C 0.865 0. 865 1.80 | 0.475 | 3.60
MC770P ¢ +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 MC870P Test Limits ___MC770P Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under 0°C +25°C +75°C +15°C +25°C +55°C -
Characteristic | Symbol | Test | Min |Max | Min [ Max| Min | Max | Unit | Min | Max| Min [ Max | Min | Max | Unit Vin Von | Veor | Ve | Vec Gnd
Input Current o.751, | 1 | - [ms| - |105| - |105] pAde] - j13| - |13 | - | 13| uAde 11 - - - 13 4,12,14,15
2 | - - - - - - 12 - - - 4,11,14,15
14 | - - - - - - 14 - - - 4,11,12,15
15 | - - - - - - 15 - - - 4,11,12,14
Output Current IA,Z* 10 [|-1.05| - |-0.98] - |-0.98 - mAdc|-1.05] - {-1.05| - |[-1.05] - mAdc - 10* - * 13 4
Output Voltage vout 1% - 400 - 350 - 300 | mvde - 400 - 300 - 320 | mVdc - L - *K 13 4
Power Supply IPD 13 - - - 42 - - mAdc - - - 42 - - mAdc | 11,12,14,15 - - - 13 4
Current Drain
Pulse Pulse
Switching Times In Out
t1as1s 1 - - - | 65 - - ns - - - | 65 - - ns 14 1 - N 13 4,11,12,15
tigo1e 1 - - - | s0 - - - - - 50 | - - 14 1 - - 4,11,12,15
ty5.64 6 - - - | 65 - - - - - e | - - 15 6 - - 4,11,12,14
t15-6o 6 - - - | 50 - - - - - 50 | - - 15 8 - - 4,11,12,14
ty1ege 8 - - - | 65 - - - - - | 6 | - - 11 8 - - 4,12,14,15
t11-6 8 - - - | 50 - - - - - 50 - - 11 8 - - 4,12,14,15
tiowgy | 9 - - - j 8| - - - -l - e | - - 12 9 - - 4,11,14,15
tpg- | 2| - f -] - 180 - - -l -] - ]s0] - - 12 9 - - 4,11,14,15

Pins not listed are left open.
*Test is shown for one output only. The other outputs are tested in the same manner. Inputs must have Vop and Vogp applied in accordance with the truth table for the output under test.

**pegt shown is for one output only. All nine outputs, excepting the one which is "ON" according to the truth table, are to be tested for all usable input configurations shown in the truth

table — a total of 90 tests.




MC770P, MC870P (continued)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin TPout

Any mW MRTL
NOR Gate

o v

= Any mW MRTL
. f‘:’ i fgon:s NOR Gate with
L | at least two

£=1.0 MHz 15 inputs
1N3063
Vg = Pin 13 or
Gnd=Pin 4 Equiv
Switching Circuit indicates one input and one output. Other Load and driving gates must be of same

input and output combinations are tested in a similar manner. series as unit under test.




QUAD EXCLUSIVE OR GATES

PLASTIC MRTL MC700P/800P series

MC771P - MC871P

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.

(21 (5) 1——9 [2] (5) 9 —¢—0
3 (18) [5] 8 (16) [5]
[2] (5) 2~———0 [2] (5) 10 ———0
[2] (5) 6——¢—d 2] (5) 12—-T—q
5 (16) (51} 14 (16) [5]
[2] (5) 7——0 2] (8) 13——0
POSITIVE LOGIC
3=1-2+1-2
thd = 12 ns typ
Pp =87 mW typ
NUMBER IN PARENTHESIS INDICATES
LOADING FACTOR FOR mW MRTL
NUMBER IN BRACKETS INDICATES
LOADING FACTOR FOR MRTL
TEST VOLTAGE VALUES
@ Test (Volts)
Temperature |  V,, Voo | Voor | Vog Vo
0°C [0.960 [0.930 | 1.80 [0.570 | 3.60
ELECTRICAL CHARACTERISTICS Mcﬂﬂ?g +25°C |0.910 (0.880 | 1.80 |0.500 | 3.60
Test procedures are shown for one gate only. l +75°C | 0.820 |0.790 | 1.80 |0.450 | 3.60
The other gates are tested in the same manner. s +15°C 0.865 |0.865 | 1.80 | 0.475 | 3.60
MC7T71P{ +25°C|0.850 |0.850 | 1.80 |0.460 | 3.60
l +55°6 ] 0.800 |0.800 | 1.80 ‘0.430 3.60
] MCB71P Test Limits MCT71P Test Limits TEST VOLTAGE
u:"i"‘w 0°C +25°C +75°C +15°C +25°C +55°C APPLIED T0 PINS LISTED BELOW:
Symbol | Test | Min | Max | MWin | Max | Min | Max | Unit | Win | Max | Min [ Max [ Min | Max | Unit | Vi | Voo | Vaor | Ven | Voo | 6nd
Input Current ZIin 1 1.2 - L2 - 1.1 | mAde - 1.00 - 1.00 - 0.94 |mAde 1 - 2 - 11 4
2 1.2 - L2 - 1.1 | mAdc - 1.00 - 1.00 - 0.94 | mAdc 2 - 1 - 11 4
Output Current lAs 3 3.00 - 3.00 - 2.85 - mAde |2.65 - 2.65 - 2.50 - mAdc - 1,3 - 2 11 4
3 3.00 - 3.00 - 3.00 - mAdc |2.65 - 2,65 - 2.50 - mAdc - 2,3 - 1 11 4
Output Voltage ch 3 - 500 - 400 - 400 |mvde - 400 - 300 - 320 |mvdc - - - 1,2 11 4
3 500 - 400 - 400 | mvdc - 400 - 300 - 320 [mVdc - 1,2 - - 11 4
Switching Time Pulse Pulse
In Out
t 143-] - - - 10 | - - ns - - - 10 | - - ns 1 2 3 - 11 4
1-3+] - - - - - - - - - - 1 2 -
HHEHNE B EEEEEN N
2-3-] - - - - - - - - - - . 2 - 1

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




MC771P, MC87 1P (continued)

Vee
8 1 5
7 7 f
SR1 R2 R23 R1S
1 1
10 © ‘ 0 6
9 0— <] p—o0 7
R1 |; FI R1 |< j R1
o 4
GND
R1 |i lEI R1 I: j R1
12 0—d < —o 1
13 O 0 2
3 > >
g R1 3 R2 R23 R1S
o )
14 3
TYPICAL RESISTANCE VALUES
R1 = 450
R2 = 640§}

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin TPout

1.0V

4k

100 ns

f=1.0 MHz J,—
=<10ns
= <10ns




DUAL HALF-ADDERS \

PLASTIC MRTL MC700P/800P series

MC775P - MC875P

13T 12

R1L R1

P

R1 Rl% %Rl Rl% %Rl Rl% %Rl l R1
7 8 6 5 1 14 2 4 3

GND

TYPICAL RESISTANCE
VALU

R3 = 800Q

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
to pins 1 and 14, and their complements to pins 2 and
3, the SUM of the inputs appears on pin 13 while the
CARRY appears on pin 12.

m@ 1
m e 14 13 (16) [5]
mo 2 ravm
11G3) 5
mo 8 10 @ 8
mae 7 9 (16) [5]
me 8

IF: 2=

1,&3=
THEN: 12=1

=14 _ -
14,8131+ 144114

tpa = 20 ns typ
Pp == 120 mW typ

NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

MC815P

2253
1N3063
OR
EQUIV

| |_!
1.0V

100

1 MC815P

ns

TPin

GROUND UNUSED INPUT PINS =

io5vV

{t|+|z+

TPout

ttl—-l!— [
L 1 tosv

N

MC815P

=

TPout

g i

— { 2253
. <
10V

EQUIV

1N3063
OR ¥

1 MC815P

Tl

TPII’I

= GROUND UNUSED INPUT PINS

f__—_\

~tz+ 12 -q
TPout

"osv

tz |2—’1




TEST VOLTAGE VALUES

@ Test (Volts)
Temperature |  V;, Von Veor | Votr Veo
g 0°C [0.960 | 0.930 | 1.80 | 0.570 | 3.60
MC875P +25°C |0.910 [0.880 | 1.80 | 0.500( 3.60
ELECTRICAL CHARACTERISTICS +75°C J0.820 |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 {  425°¢ |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
u::";r 0°C +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 | Ve | VYon | Veor | Vo | Vo | Gnd
Input Current Iin 1 - 600 - 600 - 570 | MAdc| - 500 - 500 - 470 | pAde 1 - 14 - 11 4
2 - - - - - - 2 - 3 -
T T T T T T e T
14| - - - - - - 14 - 14 -
Output Current IA4 12 2.4 - 2.4 - 2.28 - mAdc - - - - - - - 12 - 2,3 11 4
IA5 13 3.0 - 3.0 - 2,85 - l 2.65 - 2.65 - 2.5 - mAdc - 1,2,13| - - l l
IAS 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 [ mVdc - 2 - - 11 4
s | Db S R e
13 - - - - - - - 12 | 1,13 -
Saturation Voltage VCE(sat) }g : 400 : 300 : 350 [ mVdc : 300 : 290 : 320 [ mVde : : g : 11 4
T T T i T
13 - - - - - - - - 2,3 1,14
Pulse | Pulse
In Out
Switching Time t 2+124 - - - 20 - - ns - - - 20 - - ns 2 12 - - 11 4
2-124 - - - 30 - - - - - 30 - - 2 12 - - 4
1+134 - - - 36 | - - l - - - 36 | - - l 1 13 - - l 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.

(Poenunuod) dG/ 80N ‘dSLLOW



DUAL 1K 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.

1) 3—OS qo—13
o fros = 3 MHz min
Po = 41 mW (Only Clock Input High)
@ 2—qr 28 mw (All Tnputs Low)
o 1—gc , qo—14 @ NUMBER IN PARENTHESIS
0 INDICATES LOADING FACTOR
[6)] lz—l CLOCKED INPUT
OPERATION® ! .
o) ' ® @ Direct input (Co) must be low,
1 5—~0is QO—9 (@) sfTcl al Q ® The time period prior to the negative transi-
1 1[ae| o tion of the clock pulse is denoted ta and the
n 6 T time period subsequent to this transition is
@ 9 1joj10 denoted ta+1.
= 0{1]0j1 - B "
1 7—QcC o—-38 (2 Qs is the state of the Q output in the time
o @ 0] 0] @ [e® period 1,
{1 18 ——]

11
Vee
13 R2 2R2 R2 R2 1 _
Q 0 Q
CD12 R1 v k R1 X R1 e
N it

G

ol

R1 R3 R1
5 R R1 7
S —oC
4
—o0 GND

TYPICAL RESISTANCE
VALUES

Rl = 1.5k R3 = 3.0k
R2 = 3.6k R4 =750
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TEST VALUES
@ Test (Voits) A
Tcmpmtuu V.. V.. Vwr V.« Vu 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 +15°C | 0.740 | 0.710 | 1.80 | 0.400] 3.60 | 255
Test procedures are shown for one flip-flop only. § +15°C | 0.865 [ 0.865 | 1.80 | 0.475| 3.60 | 270
The other flip-flop is tested in the same manner. MC776P { 425°C [o0.850 [0.850 | 1.80 [ 0.460| 3.60 | 270
l+55'0 0.800 | 0.800 | 1.80 | 0.430| 3.60 | 270
MC876P Test Limits MC776P Test Limits TEST VALUES
umr 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 | Ve | Yoo | Vaor | Ven | Veo lp | Gnd
Input Current L, 1 - | 150 | - | 140| - | 140 | pAdc| - | 150 | - | 150 | - | 150 | pAde| 1 - 13 - 11 - 4
2L, 2 - |80 ]| - |280] - | 280 - {30 - 1300/ - | 300 2 - 1,3 - -
in 3 - 150 - | 140] - | 140 - |10 | - 150 | - | 150 3 - 14 - -
in 12| - |150] - | 140 - | 140 - {1s0] - |150| - | 150 12 - 14 - -
Output Current L, 13 | 320 | - {320 - | 30| - | wAdc| 320 - [320| - [320]| - | pade| - 13 1 12 11 - 14,145
14 - - - - - - - 14 |3, 12| - -
N R R R R SR DA BN N R L A
Output Voltage Vout 13| - |40 - |350]| - | 300 |mvdc| - | 400 - | 300 - | 320 | mvdc| - 12 - - - |4, 14
13| - - - - - - - 14 - - - 4,135
13%f| - - - - - - - 1, 3 - - 14 |4, 12
1344 - - - - - - - 1 - 3 l
13+4| - - - - - - - - - 11,3 l
14| - - | - | - - - 1 \ - 13 - - v - 148
Saturation Voltage vCE(sat) 13 - 250 - 250 - 250 | mVdce - 220 - 230 - 320 | mvde - - 12 - 11 - 4, 14
13| - - - - - - - - - B - 4,138
14| - l - - l - - l - | - - - 12 - 4,148
Turn On Voltage v, |18x#|s8s0 | - |80 | - | 70| - |mvdc|ses | - | 80| - |80 | - |mvde| - 1,3 - - 11 | 13 4,12
13+t - - - - - - - 3 - 1
AR S N RN R R A N SR A R AR R
* Clock Pulse to pin 2 § ground thru diode (cathode to ground).

fPin 13 = LOW} Set by a momentary ground prior to the Ground inputs of flip-flop not under test.
# Pin 14 = LOW J application of the negative-going clock. Other pins not listed are left open.



MC776P, MC876P (continued)

TOGGLE MODE TEST CIRCUIT

\
S in
P 1 ME3s8P
L
T O———
10V et
f 0 J—L .
f=30MHz 220
Duty Cycle = 35% t0 65%. *1.0%
t.&t: < 10ns
IN3063
OR
EQUIVALENT
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
GLOCK PULSE DEFINITION
Me776P c) o €
Ta \ \
15°C 0475V 0915V - f
2%5°C 0.460 V 0900V e
55°C 0430V 0.850 V 1'0% ¥
SEQUENCE OF EVENTS:
A. Voltage applied to Clock pin is raised to V. t, is not criti-
MCST6P cal, but should be < 1.0 ys.
B. Biases of all other inputs are applied. Vo is applied with-
Ta \A Vi out interruption throughout the testing.
0°C 050V 0.900V C. Apply momentary ground {when applicable).
o D. Clock pulse is allowed to fall to Vy. t; must
¢ 045v 0850v remain within 10 ns minimum and 200 ns maximum.
75°C 040V 0760V E. Electrical measurements are read out. Load current over-
" shoot must be limited to 10% or the fiip-flop may be
Al values are = 2.0m¥ tripped and the wrang output conditions occur,




BINARY UP COUNTER PLASTIC MRTL MC700P/800P series

MC777P - MC877P

This monolithic binary counter has outputs correspond-
ing to a standard 8-4-2-1 binary code, with individual presets
and a common preclear input.

DECODING LOGIC
o | ABcB
1 ABCD
2 ABCD
3 ABTD
4 ABCD
5 ABCD
{11 (3 (3] (10) [1] (3) [3] (1) [1] (3) [3] (10) [1] (3) (3] (10) 6 | ABCD
7 ABCD
14 13 5 10 6 9 7 8 8 ABTD
9 ABCD
Sp1 Sp2 Sp3 Spa 0 AsTo
Q1 Q2! Q3 Q4 11 ABCD
l1]3(3) S . ; . 2 | xEco
o co co co 13 ABCD
14 ABCD
131 (9) J 15 ABCD

12 Preclear

Numbers in Brackets Indicate MRTL Loading Factor.
Numbers in Parenthesis Indicate mW MRTL Loading Factor.

frog = 4.0 MHz
Pp = 180 mW typ

TOGGLE TEST CIRCUIT AND WAVEFORMS

Vee TPin Vce TPout

_J—L‘-Lo v ° Vee
Y
Input . I
Pulse q—o-A
w 0o B
= = = olo ¢ =
1N3063 4 8t oD
or Equiv 225 12-
! procloar PRECLEAR —

PW = 100 ns =

f=1.0MHz typ

t = Any MRTL NC?R gate. 8 I 1 I 1 I 1 I |
{ = Any MRTL 3-input NOR gate.
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ELECTRICAL CH
; ARACTERISTICS TEST VOLTAGE VALUES
est procedures are shown for one flip-flop
only. Thae other flip-flops are tested in the @ Test (Volfs)
same manner. Temperature | V;, Von Veor | Vess Vee
0°Clo.960 | 0.930 | 1.80 | 0.570 | 3.60
mes77P { +25°C{o0.910 | 0.880 | 1.80 | 0.500 | 3.60
+75°C|0.820 | 0.790 | 1.80 [ 0.450 | 3.60
+15°C|0.865 | 0.865 | 1.80 | 0.475 | 3.60
Me777p { +25°C|o.850 | 0.850 | 1.80 | 0.460 | 3.60
+55°C|0.800 | 0.800 | 1.80 | 0.430 | 3.60
Pin MCB77P Test Limits MCT77P Test Limits TEST VOLTAGE
Under 0°C +25°C +75°C +15°C +95°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| Ve Vee | Gnd
Input Current Ly 3 - 600 - 600 - 570 | pAde | - 500 - 500 - 470 | pAde 3 - - - 11 4
L 5 _ Je0 | - Jeoo| - | 570 - |so0| - | 500 | - | 470 5 - - - l l
3L, 12 - 1800 | - 1800 | - | 1710 - l1s00} - 1500 | - 1410 12 - - -
Output Current I 0 e | - |-t.so| - [-1.71]| - |mAdc|l.65{ - |-1.65) - |-1.56) - mAde | 10 - 5 - 11 4
Output Voltage Vout 10 - 500 | - 400 | - 400 [mvdc | - | 400 | - 300 - 320 | mvde | - - - - 11 4,10%
Saturation Voltage Veg (sat) 10 - 400 - 300 - 350 jmvde | - 300 - 290 - 320 | mvde - - - - 11 4
Power Supply Ipp 11 - - - 80 - - mAde | - - - 80 - - mAde - - 12 - 11 4
Current Drain
Pulse | Pulse
In Qut
Switching Times ty_gs 8 - - - 100 | - - ns - - - 100 - - ns 3 8 - - 1 4
t3 g 8 - - - 5 - - ns - - - 75 - - ns 3 8 - - 11 4

*Apply a momentary ground to pin 10 prior to measurement.
Ground input pins of flip-flops not under test. Other pins not listed are left open.




MC777P, MC877P (continued)

TYPICAL RESISTANCE VALUES
R1=15k
R2=6400

R3 =760 Q
R4=450Q
RS = 600 2

9 "n 7 8 a
Sp3 Q3 rr Vee Spa Qq GNDT
b :
R1 3 ¢ L R1 [ [
;( b3 R2 S R1 R13 R2 5: R4 .'.“J 3: R2 $R1 :: R1 $R2
R4S S R4 A
~ R4 R4 N R4 R4 R4
AN A~ 2 A WA —
> ‘b
b3 S RS 2
> R3 RSS |SR3 $
R1 A1 3 R1 R1
R1 R1 R1 R1
1 A ? 1 T
12 O—
Preciear 2 RS
R4 r—Mvv
A1
3°-"M-K— SR2  $R1 R1S R2% h3 I S R2 ‘%m R13 R23
Clock ] < { R4 |11 < : 3
R
R4 |/J R4 R4 R4 R4 R4 J 54
14 0— h\!* A FAMA—
Sp1 w
$h3 SR3
R1 "1 R1 3 R1 R1 R1 R1
R1
- Fy e ry
a Sp2 Q20
‘i 5 10




PLASTIC mW MRTL MC700P/800P series

DUAL TYPE D FLIP-FLOPS \

MC778P - MC878P

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 C» inputs may be used for
asynchronous operation.

DIRECT INPUT
NUMBER IN PARENTHESIS
OPERATION® INDICATES LOADING FACTOR
o s ©leldld Py gt o
and Dire ear, Co, Low;
1 3—qQs So qp—14 ) ololeio all other inputs high)
(1.8) 12—OIT 1lol1]o0 35 mW (All inputs Low)
e @ 1@ s T1le 1 frog = 1 MHz
—T
g; 1: ! 1jojo @ Clock (T input) must be high.
CLOCKED INPET  © T S o o — oo o = Go
nj e goes from Sp = Co =
W s—ogs S ap—28 @ : OPERATION® 2P%. The output state cannot be predeter-
(1.8) 10 T mined in the case where input goes from So
g @] L@ —=Cp=1t0Sp=Co=0.
Co F 70 S Q Q ® Direct inputs (So and Co) must be low.
The time period prior to the negative transi-
o s 1 ! ° @ tion of the clock pulse Is denoig t» and the
0 0 1 time period subsequent to this transition
is denoted ta 1.
11
Vee
1 REm w1 1.
Q —0Q
13 R1 R1
Co o———w—< >—w—v So
2
R4 R3
R2 R2 R2 SR2
R4 1R3 R1
R1 3
K s
M R&
12 R1
T R1 TYPICAL RESISTANCE
VALUES
R1 = 1.5k
R2 =3.6k
R3 = 1800
R4 = 4802
8 R2% 1 r $R2 7_
Q Q
R1 Rl 6
Co o So
9 4
R4 GND
R3
R2 R2 R2 R2
R4 R3 R1
R1 5
OO
R1
R4
10 R1
T R1




TEST VOLTAGE VALUES

@ Test (Volts) KR +1%)
Temperature |  V;, Von Voor | Voxr Vee Yu | Wr*
S 0°C{ 0.880[ 0.850| 1.80 | 0.500| 3.60 | 0.45 | 4.3
MC878P . +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
Test d h P flio-fi 5 +15°C | 0.865] 0.865| 1.80 | 0.475| 3.60 | - 4.6
T:s r::ceﬂ%nrefsl are'stov:n d Pr :ne Ip-flop only. MC778P( +25°C | 0.850| 0.850| 1.80 | 0.460| 3.60 | - 4.8
eoer|-0|sese|team ner.
p-riop n same manner 2 +85°C | 0.800| 0.800| 1.80 [0.430| 3.60 [ - 5.0
MC878pP Test Limits MC778p Test Limits TEST VOLTAGE
o +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 | Vi | Voo Voor | Vo | Voo | Vu | Wo* Gnd
Input Current L 2 S| 180 - [ 140 - | 140 | wAde | - [ 150 | - [ 150 | - | 150 | pAde| 2 - 3 12 11 - 12 4, 13
L 3 - (50| - | 140 | - | 140 - 110 - f1s0| - | 150 3 - - 12 - 12 | 2,4, 13
L8 | 12| - [270| - |250| - | 250 - |e2rof - |20 - | 270 12 - - - - - 12,3, 4,13
L8, (12| - |a20) - |250]| - [ 250 - |20 - |20 - | 270 12 - 3 - - - | 2,4 13
L 13| - | 150 - |140| - | 140 - (10| - |1s0] - | 150 13 - - 12 ' - 12 2, 3, 4
Output Current Ls 1 je0 | - 430 - |395| - | uade|420] - (420 - [4a20] - | yade]| 1 12 |3, 13| 2 11 - - 4
1 - - - - - - 1 - 13 |2, 12 - 12 , 4
14 - - - - - - 14 12 2 13 - - , 4
14 - - - - - - 14 3 2 (12, 13 - 12 4
Output Voltage Vout 1 - |40 - |30 | - |30 |mvdc] - | 400 | - |300| - | 320 | mvde| - 2 |12, 13 - 11 - - 3, 4
1 - - - - - - - 14 12 - - - |2, 84,13
14 | - - - - - - - 13 |2, 12| - - - 3, 4
14| - - - - - - - 1 12 - - - (2,3, 4,13
Saturation Voltage VCE(sat) 1 - 250 - 250 - 250 | mvde| - 220 - 230 - 320 | mvde - 3 13 12 11 - 12 2, 4
4| - |25 f - [250| - |250 [mvac| - |a20| - | 230 - | 320 | mvac| - - 2 |3 12] 11 - 12 4, 13
Leakage Current IL 11 - 100 - 100 - 100 | pAde - - - - - - pAdc - - - - - 11 - 12,8,4,12, 13

* Apply to VCC thru resistor prior to applying VO

ff"

Ground inputs of flip-flop not under test.

Other pins not listed are left open.

(ponunuod) 48/ 8N ‘d8LLIN



MC778P, MC878P (continued)

SWITCHING TIMES
TEST CIRCUIT AND WAVEFORMS

FIGURE 1
Py TPow Pt o
100ns —] . 1 T
- S % Measer
i = o
Pout @ \ 05V lg‘iﬂ_
¢ 15k
# 2 L
tr—o- INPUT PULSE: £10% T g s
1 PW= ADIUST FOR TP,  IN3063 EQUNALENT
Pou _ AS SHOWN EQUIVALENT
= C f= 10 MHz TYPICAL

5+ 05V t,&t<10ns =
TPout G = —_-—_T 05V

tr—o— MAXIMUM

—— TEST (85@25°C)
t; . 120
y -0 SWITCHING

TPoro T fr-6- 80 TIMES

tr_os 05V tr—o- 80

t_o4 120

FIGURE 2A — SET-UP AND RELEASE TIM

ES TEST CIRCUIT

FIGURE 2B — SET-UP TIME WAVEFORMS

PW1—=]

INPUT PULSES ARE ADJUSTED TO PRODUCE TP, ,

TP;n | is defined as

TPinz TPias TPor o TPowt & 1P,, , — CLOCK PULSE
o= Q (PULSE INPUT TO T)
S McassP 6ND— == — — 1
S 55 ns
- O
L
TP,, , — DATA PULSE
(PLSE INPUT TO S) W2
°‘} IF Q WAS HIGH, IT WILL REMAIN HIGH; PW1 = 100 ns min.
3 IF Q WAS LOW; IT WILL GO HIGH. PW2 = 80 =5ns
= o—
FIGURE 2C — RELEASE TIME WAVEFORMS
LS
20 $ Q220
IKPUT PULSE: soe3 |1 1n30e3
Vu =15V R Y¥ OR
v =0V EQUIVALENT | TEQUIVALENT]
t &t <10ns TP,, , — CLOCK PULSE
f = 3.0 Mhz = (PULSE INPUT TO T)

TP;, ; — DATA PULSE
(PULSE INPUT TO S)

AND TP;, ; SHOWN IN 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; PW1 = 100 ns min.
IF Q WAS HIGH, IT WILL GO LOW. PW2 = 80 =5 ns




, MULTIFUNCTION DEVICES L

PLASTIC MRTL MC700P/800P series

(1 JK 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-
gling mode. Simultaneous logic ONE pulses
applied to the SET and CLEAR terminals
cause the output state to reverse. A direct
clear input allows asynchronous entry for
preclearing counters, inserting parallel data
into registers, and other similar applications.
The MRTL expander is designed to increase
the fan-in capability of gates with expander
inputs, and the buffers are high fan-out
gates with single inputs.

[21 (6) 1 2 (80) [25]

(21 € 14 —Do-[>— 13 (80) [25]
\
[1.3] 3.75) 3 —Do--k 12

CLOCKED INPUT OPERATION D

@ ta+1®
sjclata
1|1 ja®| G
1o 1] o0
o1 ] o1
0jo | @ |a@®

m@ s—ds  ap— 9 (10) [3]
2 6 6—dr _
[1] 3) 7 —djC Co Qjo— 8 (10) [3]
11 @ 10
2=1
12=3
f t Pp{mW)
Wi | ™ [inputs Figh! | (opats Low
FUPFLOP | 4 | — 91t 7
EACHEBUFFR| — | 15 % [
EXPANDER - 12 25 Negligible

Only Clock taput Migh

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 t4.

3. @ is the state of the Q output in the time period ta.

NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL

o
£
L

R1 %M %Rl 1
10 6 4 4
S

Vec 911 90Q 98 Bg g2 12
R2$ gR2 ®R2 R2 R2 R2$ RS RS S R2
R1 R1
e ;I Rl / ’_%
R3 3R 3Rl R1 R1 R1
1 3
‘_<— 14 1 3

TYPICAL RESISTANCE VALUES
R1 = 450 R3 =510
R2 = 640 g =225

5 =




(panunuod) d6L8IN ‘d6LLON

TEST VOLTAGE VALUES
@ Test {Voits) (Ohms)
Temperature | V;, Von Veor | Von Veo Vp*
g 0°C 10.960 |0.930] 1.80 [0.570] 3.60 | 640
MC879P +25°C [0.910 [0.880 | 1.80 | 0.500| 3.60 | 640
1 +75°C [0.820 |o0.790| 1.80 | 0.450| 3.60 | 750
+15°¢ |o0.865 |0.865 | 1.80 | 0.475] 3.60 | 640
ELECTRICAL CHARACTERISTICS Mc779P { +25°C |0.850 |0.850 | 1.80 | 0.460| 3.60 | 640
+55°C [0.800 [0.800{ 1.80 |o0.430] 3.60 | 640
MC879P Test Limits MC779P Test Limits TEST VOLTAGE
“::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 | Max [ min [ Max | win | Max | unit | Ve | Voo | Veor | Var | Ve | Wa* 6nd
Input Current 24 1 - l1200| - [1200 - |1140] pAac] - [1000| - |1000| - |[940 | pAde{ 1 - - - 11 2 [3,4,5,6,7,10,14
Iin 3 - leoo | - |600f - | 570 - |s00 | - |s00 | - |a470 3 - - - 12 |1,4,5,6,7,10,14
Kin 5 - | 600 - 600 | - | 570 - {500 | - |500 | - {470 5 - 8 - - 1,3,4,14
2L 6 - 1200 | - |1200{ - | 1140 - |1000| - |1000{ - | 940 6 - | 5,7 - -
Iin 7 - leo0 | - |600f - |57 - |s00 | - |s00 ] - |47 7 - 9 - -
Iin 10| - |eo0o | - |e600]| - | 570 - |00 | - [s500( - |470 10 - 8 - -
2lin 14 | - {1200 - |1200| - | 1140 - |1000| - [1000| - | 940 14 - - - 13 | 1,3,4,5,6,7,10
Output Current 1AB 2 |156.0| - | 15.0] - [14.25] - |mAdcl13.50| - [13.75] - [12.50| - |maAde| - 2 - 1 11 - |3,4,5,6,7,10,14
Ia3 8 [1.8 ] - 1.8 | - |Lm| - .65 - (165 - [L56] - = 8 |51 - - ,3,4,
A R R R AR
1A3 o4 - - - - - - - 9 7 10 -
IA5 12 80| - [30] - {285 - 2.65| - |2.65| - |2.50| - - 12 - 3 12 {1,4,5,6,7,10,14
IAB 13 150 - [150] - [1a.25] - 13.50{ - [|13.75| - [12.50| - - 13 - 14 - |1,3,4,5,6,7,10
Output Voltage Vot 2 - | 500 - 40| - | 400 | mvdc] - [400 | - [300 | - |320 [mvac| - 1 - - 1 2 [3,4,5,6,7,10,14
out lgams | - - - - - - - 5,17 - - - 1,3,4,10,14
gars | - - - - - - - 5 - 7 -
Basr | - - - - - - - - - 5,7 -
9 - - - - - - - 10 - - - 1,3,4,8,14
9 AR* - - - - - - - 5,7 - - - 1,3,4,10,14
oAk | - - - - - - - 7 - 5 -
oAt | - - - - - - - - - 5,17 -
12 | - - - - - - - 3 - - 12 [1,4,5,6,7,10,14
13 | - - - - - - - 14 - 13 |1,3,4,5,6,7,10
Saturation Voltage | Vopean! 2 - a0 | - [300] - | 350 [mvac|] - [300 | - {200 - |320 [mvae] - - 1 - 1 2 [3,4,5,6,7,10,14
8abll a4 | - - - - - - - - - 10 - 1,3,4,14
9 - - - - - - - - 10 - - 1,3,4,8,14
oo | - - - - - - - - - - - | 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 142-| - - - 30 - - ns - - - 30 - - ns 1 2 - - 11 - 3,4,14
1-2+| - - - | ] - - - - - | 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. ## Pin 8 = LOW } Set by a momentary ground prior to the application
A = Clock Pulse to pin 6, see Figure 1. *x Pin 9 = LOW § of the negative-going clock pulse.

* = Resistor value to VCC‘




MC779P, MC879P (continued)

FIGURE 1 — CLOCK PULSE DEFINITION

FIGURE 2 —TOGGLE MODE TEST CIRCUIT

=4

™

[

TME | A | B | C | D I £
INTERVAL
N 90%
v |
Vi 10%
=t l ’I bt
GND L

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.

Apply y ground {(when applicabl

. 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
occur.

MCa79P

Ta V. Va

+25°C|+0.500Y+20mV(+0.930 V+20mV
0°C|+0.570V=2.0mV|+0.980 V = 2.0 mV
+75°C{+0.450 V= 2.0mV| +0.790 V = 2.0 mV

MCT7%P

Ta \3 Vu

+25°C| —0.460 V=2.0mV| —0.900 V= 2.0 mV
+15°C| +0.475V = 2.0mv[ +0.915 v+ 2 0mV
+55°C| +0.430 V= 2.0mV|+0.850 vV = 20mV

AMPLITUDE = 1.0V
INPUT PULSE  DUTY CYCLE = 35% t065%
t-&t; < 10ns

|
350

>
50=10%3

50pF
IL

—0
P,

i

-

10%

1N3063
¥y
EQUIV

I

ut

TP+ SHOULD HAVE A FREQUENCY OF Y2 Vccp 2.0 MHz) WHEN THE DUTY CYCLE IS VARIED

FROM 35% to 65%.

FIGURE 3 — SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

_I 100 l_
ns
f=10MHz
Vu=15V
V=0V
t. &t < 10ns

MC815P

TPout

V2 MCB15P




DECADE UP COUNTER

PLASTIC MRTL MC700P/800P series

MC780P - MC880P

The MC780P/MC880P is a monolithic decade up counter
consisting of four flip-flops internally interconnected. A common
direct clear is provided to return all outputs to the logical zero
level. Individual direct set inputs are provided to set the counter

DECODING LOGIC

Pp = 250 mW typ

0 A B c ) f = 4.0 MHz /i
1 A H c B Counting Frequency to any specific count.
2 A B c D
3 A B c [}
41 A & € D (11 @ 111 @ [11 (3) (11 (3
5 A 8 € D 14 5 6 7
6 A 8 c o spy Q1 Sp2 Q2 Sspz Q3 Spa Q4
7] A g ¢ g 2131(10) o (31 (10) o131 (10) [31 (10)
8 1 A B C 13 10 ° T 8
9 A B c D s s
Dol D] Spgp- Sl
[1]3(3) T T T -
Clock
Number in parenthesis indicates (tnput) Ccp m1Cco 9] cp —ic CDQ
loading factor for mW MRTL.
Number in brackets @ @ | | | |
loading factor for MRTL. 12 Cp
(Common)
Spa Q3 Vee Spa Q4 GND
6 09 I" 7 8 04
—K R1 $r2 3R1 $R1  $R2 R1 SR4 $R2 %m >R1  3R4
R4 e R7 R4 R7
R4 R4 R4 R4 R4
2R3 SR3
R1 I\T_/{ R1 R1 R1 R1 R1 R1 R1
1 ) 1 I
R53 RS
S < R5
W v L Rs I~ RS L
R6 R5 RGS 3R6
R4 ! o
Clock R1 2R2 ZR1 SR1  $R2 - R3 3 RIS SR1 3R2
3 3 [ ra
R4 3 -
Sp1 oW J/-‘ X A v
14 R7 R?
R4| |R4 R4| |R4
2R3 R33 3R4
R1 R1 R1 R1 R1 R1 R1 R1
1 1l 1 1
Typical Resistance Values 4
130 512 65 10
R1=15k R5 = 1.0k a1 co Sp2 a2
R2=64022 R6=3.6k
R3=7502 R7=600Q
R4 = 4509




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test {Volts)
Temperature Vin | Von |Veor| Vorr | Vec
0°C| 0.960 | 0.930 | 1.80 [0.570] 3. 60
MC880P { +25°C| 0.910 | 0.880 | 1.80 [0.500{ 3. 60
+75°C| 0.820 | 0.790 | 1.80 |0.450( 3. 60
+15°C| 0.865 | 0.865 | 1.80 [0.4753.60
MC780P { +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 MC88OP Test Limits MC780P Test Limits TEST VOLTAGE APPLIED
Under| 0% +25°C +75°C +15°C +25°C +55°C TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max [ Min [ Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von |Veor| Verr | Vec | 6nd

Input Current Ly 3 - 600 - 600 - 570 | pAde | - 500 - 500 | - 470 | pAde| 3 - - - 1 4
5 - - - - - - 5 - - -

6 - - - - - - 6 - - -
7 - - - - - - 7 - - -
14 - - - - - . 14 - - -
3y, 12 - 1800 [ - 1800 | - 710 - 1500 { - 1500 | - 1410 12 - - -

Output Current s 8 [-1.80| =~ |-1.80| - |[-1.71] - | mAdc|-1.65{ - |-1.65} - [-1.56| - |mAdec| - 8 7 - 1 4
9 - - - - - - - 9 6 -
HuENENENNENENENEHREE
13 - - - - - - - 13 14 -

Output Voltage Vout® 8 - 500 | - 400 - 400 | mvde | - 400 - 300 | - 320 [mvde| - - - - 1 4
9 - - - - . - - - - - -
IHNHNENNENENENNEEEENE
13 - - - - - - - - - -

Saturation Voltage VeE(sat)| 8 - 400 | - 300 - 350 | mvde | - 300 - 290 | - 320 [mvde| - - 12 - 1 4
9 - - - - - - - - -
HHNENHNEENIENE NI NNy
13 - - - - - - - - -

Power Supply IPD 11 - - - 75 - - mAdc - - - 5 - - mAdc - - - - 11 4

Current Drain

Pulse | Pulse

Switching Times In Out
Propagation Delay ts a, 8 - - - 100 - - ns - - - 100 - - ns 3 8 - - 11 4
ty g 8 - - - 75 - - ns - - - 75 - - ns 3 8 - - 11 4

Pins not listed are left open.

‘Apply momentary ground to pin under test prior to measurement of vout on that pin.

(penunuoo) 4o88OW ‘d0SLON
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MC780P, MC880P (continued)

SWITCHING TIME TEST CIRCUIT

TPin vee TPour

input ~ 3
b————O—
o o—F —H >
5
: H:J__L - :;
<
VL 1N3063

Equiv.

)
I——i—

v =0

V=10V

Pulse Width = 100 ns
PRF = LOMHz Typ Any MRTL 3-input gates may be used as load and driving gates.

VOLTAGE WAVEFORMS AND DEFINITIONS

RSSO o A O

Q4

3-8+ L-——' [e-ta-8- 3-8+ ‘-——-— [e-t3-8-




DUAL HALF SHIET nzmsrmsL 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.

1]

14 (13) [4]
3 14=12(1+2)
Py 12 (13) [41 12=14(3+2)
13 (16) (5) tpa = 22 ns typ
Po = 140 mW typ
m 10 (13) [4)
( NUMBER IN PARENTHESES INDICATES
LOADING FACTOR FOR mW-MRTL
13 8 (13) [4]
w ) NUMBER IN BRACKETS INDICATES

LOADING FACTOR FOR MRTL
9 (16) [5]

=
L]
o
_
o

IIY Vee 149Q 129 @

R2 R2 | | ) [ [ re R2 |
R3 2R3 R2 S R3 A~ wv— 3R R2
R1 W g I: R1 R1
RL Rl / -'\L

R1 R1 I/_‘ R1 R1

7 6 5 9 4£ &l 2 3
GND

N

TYPICAL RESISTANCE
VALUES
R1 =450 Q

R2 = 640 Q
R3 = 800 2

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

MC815P i . TPaur MC815P Pin TPout
2253 —
Tov 1N3063 tov
i OR
{100 EQUIV A 1 MC815P o0
. R RRU0O0 Vodon ns
GROUND UNUSED INPUT PINS

Win \ tosv P \ [}

0.5V
_1'h+u+ t—1a- _{-fzus— th—u*.-{

-7




TEST VOLTAGE VALUES

@ Test {(Volts)
Temperature |  Vj, Von Veor | Vot Veo
S 0°C [0.960 | 0.930 | 1.80 | 0.570 3.60
MC883P +25°¢ 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 lo0.850 |0.850 | 1.80 | 0.460) 3.60
1 +55°C |0.800 | 0.800 | 1.80 | 0.430] 3.60
MC883P Test Limits MC783P Test Limits TEST VOLTAGE
U:Id“er uoc +250c +75°c +150c, +2500 +55°c APP”E“ TIJ PINS USTED BEI.OW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vio | Voo | Veor | Vo | Vo | Gnd
Input Current Tip 1 - | 600 ~ | 600 | - | 570 | uAde| - |[500 | - | 500 - 410 | pAde| 1 - 2 - -1 4
3Iin 2 - |00 | - |1800f - [ 1710 l - 1500 | - |1500 | - |1410 2 - 1,3 - l l
Lin 3 - 600 - 600 - 570 - 500 - 500 470 3 - 2 -
Output Current 1A4 12 2.4 - 2.4 - 2.28 - mAdc | 2. 15 - 2.15 - 2.03 - mAdc - 2,12 - - 11 | 4, 14t
IA4 12 2.4 - 2.4 - 2.28 - 2.15 - 2.15 - 2.03 - - 3,12 - - 4
IA5 13 |3.0 ] — | 3.0 - la2.85| - 2.65| - |2.65| - |2.5 - - 13 - 2 4
A4 14 | 2.4 2.4 - |2.28) - 2.156| - |2.16| - |2.03| - - 2,14 | - - 4,121
1A4 14 2.4 - 2.4 - 2.28 - 2.15 - 2.15 - 2.03 - - 1,14 - - 4
Output Voltage Vout 12 - 500 - 400 - 400 | mVde - 400 - 300 - 320 | mVdce - 14 2,3 11 4
13 - - - - - - - 2 - -
N N N RN S EER
Saturation Voltage VCE(sat) 12 - 400 - 300 - 350 | mVde| - 300 - 290 - 320 | mVvde - - 1,2,3 - 11 | 4,12t
12 | - - - - - - - - - 2,3 4,14
13 | - - - - - - - - 2 - 4
14 - - - - - - - - 11,2,3 - 4,141t
14 - - - - - - - - - 1,2 4,12
Pulse | Pulse
‘ In Out
Switching Time t 2+13-| - - - 40 - - ns - - - 40 - - ns 2 13 - - 11 4
9-134+| - - - 40 - - - - - 40 - - 2 13 - - 4
1414+ - - - 28 - - - - - 28 | - - 1 14 - - 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.

+Silicon diode to ground.

(panunuod) dg88IN ‘dE8LIN



DUAL HALF-SHIFT REGISTERl PLASTIC MRTL MC700P/800P series

MC784P - MC884P

Two half-shift registers in a single package. Each
is a bistable storage element.E.g., information coming
in on pins 1 and 3 will be transferred to pins 14 and 12

@ Q Vee Q T when the gating signal, pin 2, goes low. If all three in-
8 10 1 14 12 puts, 1, 2, and 3, are low, the outputs, 14 and 12, will
T both be low.
L 9
3 23 R S R2 R23 R3
R3 2 R2 R R3 3 4 a3 14 an
A W 121 (6)
R1| [ R1 RL| [ R1
12 (13)i4
o ® (13)[4]
@ 10 (13)14]
121 (6
Rl R1 R1 R1 8 (13) (4
A WA 1 @ am
NUMBER N PARENTHESIS
RL l m% %m R1 INDICATES mW MRTL LOADING FACTOR
7 6 4 5831 2 3
GND NUMBER [N BRACKETS
INDICATES MRTL LOADING FACTOR
TYPICAL RESISTANCE
VALUES tod = 22 0s typ
R = dans Po = 120 mW typ
R3 = 8002
SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS
-+ MCs815P TPin TPout
1.0V .
[
_.f 100 L
ns

3 MC815P

1N3063 , oo
EQUIV

= GROUND UNUSED INPUT PINS

TPin i \

~tr 14t bt~

TPout




TEST VOLTAGE VALUES

@ Test (Volts)
Temperature |  V,, Von Veor | Vo Voo
S 0°C f0.960 [0.930 | 1.80 |0.570] 3.60
MC884P +25°C J0.910 {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. MC784P +25°C |0.850 | 0.850 | 1.80 | 0.460| 3.60
l +55°¢ |0.800 | 0.800 | 1.80 | 0.430| 3.60
MC884P Test Limits MC784P 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 | Von | Voo | Gnd
Input Current Iin 1 - 600 - 600 - 570 | pAdc| - 500 - 500 - 470 | pAde 1 - 2 - 11 4
2L, 2 - {1200 | - ]1200] - | 1140 - |1000| - |1000| - |o940 2 - 1,3 - l l
L, 3 - 600 - | 800 - 570 - 500 - 500 - 1470 3 - 2 -
Output Current IA4 12 | 2.4 - .4 - 2,28 - mAdc {2.15 | - 2.15| - 2.03 - mAdc - 2,12 - - 11 |4, 14%
12 - - - - - - - 3,12 - - : 4
14 - - - - - - - 2,14 - - 4, 121
14 - - - - - - - 1,14 | - - 4
Output Voltage \' ¢ 12 - 500 - 400 - 400 | mVdc - 400 - 300 - 320 | mVde - 14 2,3 - 11 4
ou 14 500 - | 400 | - | 400 | mvde| - 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 - _ R - - - - - [1,2,3 - 4,141
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.

T 8ilicon diode to ground.

(panunuod) dy88ON ‘d78LON



’ QUAD 2-INPUT EXPANDERS \

PLASTIC MRTL MC700P/800P series

MC785P - MC885P

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

(1]
1]
(11
m
0]
(11
(1
(1]

@1
—_——\3
3) 2
@3 6
——35
@) 7
@ 9 X
—_\s
3) 10
@®) 12 X
——=dn
(3 13

toa=12 ns
Po = 20 mW (Input High)
Negligible (Inputs Low)

NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL
SEE GENERAL INFORMATION SECTION FOR EXPANDER RULES

3

5 8 14T

R1 R1
1 2

1
6

4
f ;

Ycc CONNECTION TO PIN 11 IS NOT SHOWN
TYPICAL RESISTANCE
VALUES

g
|

R1
7

<
e

GND

R1 =450 Q




TEST VOLTAGE VALUES

@ Test (Volts) (Ohms)

Temperature |  V;, Von Veor | Vorr Vee Vp*

S 0°C [0.960 {0.930 | 1.80 | 0.570| 3.60 | 640

MC8ssP +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 10.850 | 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
e +25°C | +75°C +15°C | 425°C | +55°C APPLIED TO PINS LISTED BELOW:

Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Umit | Min | Max | Min | Max | Min | Max | Unit Vin Voo | Veor | Vor | Vec | Yo" | Gnd
Input Current L 1 - | 600 - |e00 | - | 570 |pAde | - |500 | - |500 [ - |470 |pAde] 1 - 2 - 11 3 4
n 2 - | 600 — | 600 | - |57 |[uAde | - |500 | - [500 | - |470 | pAde| 2 - 1 - 11 3 4
Quiput Leakage legx | 8 | - |200 | - |20 | - | 250 wAde | - |225 - |225 | - |250 |mAde] 3 - - L2 | 1| - |4
Output Voltage Vot 3 - | 500 - |a00 | - | 400 |mvde | - |400 | - |[300 | - |320 [mVde| - 1 - - 11 3 (2,4
ou 3 - | 500 _ |40 | - | 400 |mvdc | - |400 | - [300 | - |320 |mVde| - 2 - - 11 3 (1,4
Saturation Voltage VCE 3 - 400 - 300 - 350 |{mVdc - 300 - 290 - 320 | mVdc - - 1 - 11 3 2,4
(sat) | 3 - | 400 - | 300 - |35 |mvac | - |300 | - 1290 | - |320 |mVde| - - 2 - 11 3 |1,4

Ground unused input pins. Other pins not listed are left open. * Resistor value to VC C

(panunuod) dG88IIN ‘dS8LON



PLASTIC MRTL MC700P/800P series
DUAL 4INPUT 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.

me 2 \; 2=IFIFOIN

] @ 13 ——=12

1 @ 14

1] (3

{1 23% g _ \A tpd= 12 ns .

1 (3; 7 —-=10 Po = 20 mW (Input High)

m] 3 9 Negligible (Inputs Low)

NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL
SEE GENERAL INFORMATION SECTION FOR EXPANDER RULES

12 10

PR

EEE

GND
Vcc CONNECTION TO PIN 11 NOT SHOWN
TYPICAL RESISTANCE
VALUES
R1 =450 Q

1
9




TEST VOLTAGE VALUES

@ Test (Volts) (Ohms)
Temperature Vin Vm Veor Voﬂ Vee VR*
S 0°C f0.960 [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 l +75°¢ [0.820 10,790 | 1.80 | 0.450] 3.60 | 750
Test procedures are shown for one expander only. +15°C |0.865 [0.865 [ 1.80 |0.475| 3.60 | 640
The other expander is tested in the same manner. MC786P +25° [0.850 |0.850 | 1.80 |0.460 | 3.60 | 640
+55°C [0.800 |0.800 | 1.80 |0.430 | 3.60 | 640
MC886P Test Limits MC786P Test Limits TEST VOLTAGE
o [ 0o +25°C | +75°C +15°C | +25°C | +55°C APPLIED TO PINS LISTED BELOW:
Characterlstic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | VYoo | Veor | Vor | Voo | Vo* Gnd
Input Current L 2 - | 600 - | 600 | - | 570 | pAde| - | 500 | - | 500 [ - | 470 |pAde| 2 - 3,213,014 - 1 12 4
3 - - - - - - 3 - |2,13,14) -
13 - - - - - - 13 - |2,3,14| -
14 | - - - - - - 14 - |2,3,13| -
Output Leakage _ - _ _ _ _ _ 2,3
Pl Iopx 12 - | 200 200 250 | wAde 225 225 250 | pAde| 12 | 1 - 4
Output Voltage Vou 12 | - |500 - | 400 | - ! 400 | mvde| - |400 | - | 300 [ - |320 |mVde| - 13 - - 1 12 | 2,3,4,14
o 12 - - - - - - - 14 - - 2,3,4,13
1| - _ _ - - - - 2 - - 1 3,4,13,14
12 | - - - - - - - 3 - - 2,4,13,14
Saturation Voltage | Vop o | 12 | - [ 400 - {30 | - | 350 |mvdc|] - [300 | - |20 | - |320 |mvac| - - 13 - 11 12 | 2,3,4,14
sab | 12 - - - - - - - - 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.

(penunuod) 4988 ‘d98LOIN



MULTIFUNCTION DEVICES

PLASTIC MRTL MC700P/800P series

(1 JK 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—D_Z (80) [25]
gling mode. Simultaneous logic ONE pulses
applied to the SET and CLEAR terminals 21 © 14— >o{>—1360251
cause the output state to reverse. A direct
clear input allows asynchronous entry for 11 @ 3—[>o—12 (80) 51
pre-clearing counters, inserting parallel data
into registers, and other similar applications. 1@ 5—qs  ap—9 10) [3]
A A A [2] 5) 6—9T
The inverter is a basic MRTL gate and the =
: ; - 11 3) 7—dC Cp Qlo—8 (10) [3]
buffers are high fan-out gates with single [l @) 10
inputs.
2=1
Po (mW) —_
e | % Tt Hig:) (Inputs Low) 12=3
CLOCKED INPUT OPERATION O FLIP-FLOP 4| — 91 79
EACH BUFFER| — 15 25 45
+® t"+'@2 INVERTER | — | 12 22 8
s|c Q Q $0nly Clock Input High
111 |6®] G 1. Direct input (Co) must be low.
1j0)]1]0 2. The time period prior to the negative transition of the
ol1 0 1 clock pulse is denoted ts and the time period subsequent
— to this transition is denoted tn41.
0j0]&|a&® 3. Qu is the state of the Q output in the time period tn.

NUMBER IN PARENTHESES INDICATES mW MRTL LOADING FACTOR
NUMBER IN BRACKETS INDICATES MRTL LOADING FACTOR

Vee 911 Qg9 80Q 13? f|>2 12T
2. s [
R2 s R2 R2 R23 R23 RS RS R23 R2
R1 R1
F/ )& R1 ’_K }
v

R3 R1S 2R1 R13 Rid R1
14 1 3

TYPICAL RESISTANCE VALUES
R1 = 450 R3 =510
R2 = sl'l‘g R4 = 225




TEST VOLTAGE VALUES

@ Test (Voits) (Ohms)
Temperature |  V,, Voo | Voor | Vo | Vee | V¥
s 0°C 10,960 [ 0.930 [ 1.80 | 0.570] 3.60 | 640
Mcas7P +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 +55°C [0.800 | 0.800 | 1.80 | 0.430| 3.60 | 640
MC887P Test Limits MC787P Test Limits TEST VOLTAGE
u:“l':“ 0°C +25°C +75°¢ +15°¢ +25°C T55eC 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 | Vorr | Veo | Vo™ Gnd
Input Current 21, 1 - 1200 - | 1200 - | 1140|pAde | - |1000| - |1000| - | 940 | pAdc| 1 - - - 11 2 |3,4,5,6,7,10,14
Iin 3 - | 600 - | 600 | - | 570 - | s00 | - |500| - | 470 3 - - - - [1,4,5,6,7,10,14
Iin 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 - | 800 | - | 570 - 1500 | - {500 - | 470 i - 9 - - l
Lin 10 - | 600 - | 800 | - | 570 - |s00 | - |s00| - |47 10 - 8 - -
- 21i, 14 - |1200 | - | 1200| - | 1140 - |to00| - |1000| - | 940 14 - - - 13 |1,3,4,5,6,7,10
Output Current IAB 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
Ing 8 | 18| - 1.8 | - |n71f - .65 - |1.65| - [1.56| - - 8 5, 10 - - 1,3,4,14
A N N R A R R N LY A R
Ia3 9## - - - - - - - 9 7 10 -
IA5 12 | 3.0 - 3.0 - |2.8] - 2.65| - [2.65] - [2.50| - - 12 - 3 - |1,4,5,6,7,10,14
IzB 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 | mvac] - [400 | - [300] - |32 | mvde| - 1 - - 11 2 13,4,5,6,7,10,14
out lgapp| - - - - - - - 5,7 - - - 1,3,4,10,14
gakk [ - - - - - - - 5 - 7 -
gakx | - - - - - - - - - 5,7 - l
9 - - - - - - - 10 - - - 1,3,4,8,14
QA [ - - - - - - - 5,7 - - - 1,3,4,10,14
oAk | - - - - - - - 7 - 5 -
QA | - - - - - - - - - 5,7 - l
12 _ - - - - - - 3 - - - [1,4,5,6,7,10,14
13 - - - - - 14 - - 13 | 1,3,4,5,6,7,10
Saturation Voltage VCE(s b 2 - 400 - 300 - 350 | mVde| - 300 - 290 - 320 | mVde - - 1 - 11 2 |3,4,5,6,7,10,14
allews | - - - - - - - - - 10 - 1,3,4,14
9 - - - - - - - - 10 - - 1,3,4,8,14
g - - - - - - - - - - - 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 1+2- - - - 30 - - ns - - - 30 - - ns 1 2 - - 11 - 3,4,14
1-24| - - - 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.

A = Clock Pulse to pin 6, see Figure 1.

* Resistor value to VCC

## Pin 8 = LOW }
** Pin 9 = LOW

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

(panunuod) 4788 ‘dL8LION



MC787P, MC887P (continued)

FIGURE 1 — CLOCK PULSE DEFINITION

FIGURE 2 — TOGGLE MODE TEST CIRCUIT

f=4.0MH;

>

TME | A | B | C|D 3
INTERVAL
T T
va | W 10%
-, -l
GND L

oo

™m

SEQUENCE OF EVENTS

. Voltage applied to Clock pin is raised to Vyu. t, is not
critical but should be < 1.0 ys.

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

Apply y ground {(when applicable).

Clock pulse is allowed to fall to Vy. 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

AMPLITUDE=1.0V
DUTY CYCLE = 35% to 65%

oceur.

MC887P

Ta

\

Vu

+25°C
0°C
+75°C

+0500V=20mV|
+0570V=20mV|
+0.450V = 20mV

+0.930V=20mv
+0.980 V=2.0mV
+0.790V=2.0mV

MC787P

Ta

A

Vu

+25°C
+15°C
+55°C

—0.460V=2.0mV
+0.475V=2.0mv
+0430V=20my

—0.900 V=20mv
+0915V=20mV
+0.850 V == 2.0mV

INPUTPULSE 48, 1075 Yor
° [+]
S
350+ 10%
o 13063
¥y ®
EQUIV
O
50+10%3 TP
50 pF
)"
I\

-

TPyt SHOULD HAVE A FREQUENCY OF Y% Vcp (2.0 MHz) WHEN THE DUTY CYCLE IS VARIED
FROM 35% t0 65%.

FIGURE 3 — SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

Il
Tl

ns
f=10MH

t.&t<10ns




DUAL 3-INPUT BUFFERS
NON-INVERTING

\ PLASTIC mW MRTL MC700P/800P series

MC788P - MC888P

14

R2

A

3R2
S

KKl L Ol
ok R A I

R1
GND
TYPICAL RESISTANCE
VALUES
Rl =508
R3=1009

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.

11
1]
1]
[£3]
1]
88}

¥=14243

Outputs 12, 13, or 14
may not be used
simultaneously.

14 (10) [3]

(é; 1 13 (16) [5]
2

9 33 »Q E Euaoms}
@ 5

@ 6 10(80)1251

@ 7 9 (16) [5]

8 (10) (3}

Outputs 8, 9, or 10
may not be used
simuitaneously.

13=1+4+2+3 12=1+42+3

NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL

toa=24ns
Po = 145 mW (Input Low)
56 mW (Inputs Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin

MC815P
—F) > >t
N3063 3
EQUIV

)

Test each output independently. For each test, use only the load
associated with the output under test (pin 13 test uses the same

TPout
<J< I E >° °
3 MC815P
. - l\ 200 pF ==
4 GROUND UNUSED INPUT PINS M—P—y
= Pout 1N3063 =
EQUIV

load as pin 14 test). Outputs not under test should be left open.

0.5V

GND

GND

TPin
=t 14— -t - 144+
TPout  |-hi+1+ -

LT s

GND




TEST VOLTAGE VALUES

@ Test (Volts) (Ohms)
Temperature | Vi, Von Veor | Vot Vee V¥
S 0°C Jo. 960 [0.930 | 1.80 [0.570 | 3.60 | 640
ELECTRICAL CHARACTERISTICS MC888P +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
Test procedures are shown for one buffer only. +15°C Jo.865 [0.865 | 1.80 |0.475 | 3.60 | 640
The other buffer is tested in the same manner. ;
er MC788P +25°C |0.850 |0.850 | 1.80 |0.460 | 3.60. | 640
l +55°C J0.800 [0.800 |1.80 |0.430 | 3.60 | 640
] MC838P Test Limits MC788P Test Limits TEST VOLTAGE
u::'e, 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 | Vo | Vec | Ve* | Gnd
Input Current I 1 - | 600 - (600 | - 570 | wAde| - | 500 | - 500 | - | 470 | pAde]| 1 - 2,3 - 11 - 4
n 2 - - - - - - 2 - 1,3 - l - l
A . S I e ' : i I O I :
Output Current IAB 12 115.0 - 15.0 - 14.25( - mAdc [13.50| - 13.75) - |12.50| - mAdc - 12 - 14 11 - 4
Lo 13 [3.0] - [30]| - {28 - l 2.65| - [2.65| - |2.50| - |mAdc| - 13| - 14 i - l
Lig 14 | 1.8 | - 1.8 - [L71] - - - - - - - - 14 - 1,2,3 -
Output Voltage 1 12 - 500 - | 400 | - | 400 | mvde| - | 400 | - |300 | - |320 [mVdc| - 14 - - 11 12 1,2,3,4
out
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 - | 30| - | 350 |mvVde] - |300 | - |290 | - |320 |mVde| - - 14 - 11 12 [1,2,3,4
CE(sat) | 15 | _ - - - - - - - 14 - C |12
14 - - - - . - - - 1 - - 2,3,4
14 - - - - - - - - 2 - - 1,3,4
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| - - - - - - 425 - - - 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 V, ..

CcC

(Penunuod) dg88IN ‘d88LON



HEX INVERTERS 1

PLASTIC MRTL MC700P/800P series

MC789P - MC889P

we s >_
Vee
Tu 1 2T 3 5 6 7
. . . . . e e >_
R2 R2 R2 R2 R2 R2
. @ 10 >_
EORY >o—
R1 SR R1 SR1 S R1 R1
] : ) @ 13
14 13 12 10 9 8 4
GND
TYPICAL RESISTANCE [1] @) 14 >o—
VALUES
R1 = 450 2
R2 = 640 ©

tpd =12 ns

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

Six individual circuits are contained in a single
package. Each provides the simple inversion function.

7=8

7 (16) [5]

6 (16) [5]

5 (16) [5]

3 (16) [5]

2 (16) [5]

1 (18) [5]

NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL

Pp = 130 mW (Input High)
15 mW (Inputs Low)

MC815P

Ik
o0V

t
w0l

TPin

2253
1N3063 |

OR 3
EQUIV

3 MC815P

1€

[\ W
TPin

L

— GROUND UNUSED INPUT PINS.

TPout

1
_jl- t 0sv_ .
tiagi— tia—1+
1
\ } osv




TEST VOLTAGE VALUES

@ Test {Volts)
Temperature | V;, Von Veor | Venr Yeo
5 0°C J0.960 [0.930| 1.80 | 0.570| 3.60
MC889P { 4+25°¢ [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 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 [o0.460] 3.60
l +55°C |0.800 | 0.800 | 1.80 |0.430]| 3.60
MC889P Test Limits MC789P 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 | Vio | Ven | Veor | Vo | Vec | Gnd
Input Current L. 14« | - | 600 - | 600 | - | 570 | uAde| - [500 | - |500 | - | 470 | pAde| 14 - * - 11 4
Output Current Lis 1 |30 - 3.0 | - |2.85] - [mAdc]2.65| - |2.65| - [2.5| - |mAde]| 1 - - 14 11 4
Output Voltage Vout 1 - | 500 - | 400 | - [ 400 |mvdc| - |400 [ - (300 | - |[320 |mVde| - 14 - - 11 4
Saturation Voltage vCE(sat) 1 - 400 - 300 - 350 [ mVde | - 300 - 290 - 320 [ mVde - - 14 - 11 4
Pulse | Pulse
In Out
Switching Time ton + toff L1 | - - - 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 VB

OoT

(panunuod) 4688IIN ‘d68LION



DUAL 1K FLIP-FLOPS \ PLASTIC MRTL MC700P/800P series

MC790P - MC890P

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

tion to the clocked inputs. CLOCKED INPUT

OPERATION ©
@ th+1®
slcfafa@
[11(3) 3—ds Qp— 13 (10)[3] 11 |a®]| G
21 6) 2—dT 1o 1]0
M@ 1—dqC ¢, Yo—14(10)[3] 0j1 1041 .
m @ 12 T 0|0 | & [Q&®
[1]1 @) 5—4gs Qp——19 (10) [3]
LINOR 9T _ 1. Direct input (Cp) must be low.
[11 @) 7—C ¢p Qj——8 (10)[3] 2. The time period prior to the negative transition of the
11 @ 10 | clock pulse is denoted t» and the time period subsequent
to this transition is denoted tnii.
3. Qu is the state of the Q output in the time period tn.
frog = 4 MHz .
Po = 182 mW (Only Clock Input High) 4. Clock pulse fall time must be < 100 ns.

158 (Inputs Low)

NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL

(=]

Co Q Q Vec Co Q
12 13 14 III 10 9 8

R

RIS 3R2 R2 R23 $R2 SR R1S 2R2 %RZ R2 2R2

< AN C

TN Ny

RS ; RS RS
) R1 R1 R1
4 2
R1 R1 R3¢ SRa RL RL | R RL R3
i

3 2 IL 4 l5 6 7
C GND S T c

2_7.\ A

[

TYPICAL RESISTANCE VALUES
R1 =4509 R3=510Q
R2 =640 © R4 =225 Q

R5 =300 2




TEST VOLTAGE VALUES

@ Test (Voits)
Temperature [V, Von Veor Vorr Veo
S 0°C {6,960 {0.930 | 1.80 |0.570] 3.60
MC890P { +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 flip-flop only. s +15°C [0.865 [0.865 | 1.80 |0.475| 3.60
Th .l . iy
e other flip-flop is tested in the same manner. Me790P{ +25°C [0.850 |0.850 | 1.80 | 0.460 | 3.60
l +585°C |0.800 |0.800 | 1.80 0.430| 3.60
) MC830P Test Limits MC790P Test Limits TEST VOLTAGE
U:L'Lr 0°C +25°C +75°¢ +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 | Von | Veor | Yo | Vie Gnd
Input Current Iin 1 - 600 - 600 - 570 | pAde | - 500 - 500 - 470 | LAdc 1 - 13 - 11 }2,3,4,12
21in 2 - |1200 [ - |1200] - | 1140 - |1000 | - 1000 | - | 940 2 - 1,3 - 4,12
Tin 3 - | 600 - | 600 | - 570 - |500 | - 500 | - {470 3 - 14 - 1,2,4, 12
Lin 12 - | 600 - | 600 | - 570 - |s500 | - 500 | - {470 12 - 14 - 1,2,3,4
Output Current IA3 13 {1.80 | - 1,80 - .71 - mAdc | 1. 65 - 1.65 [ - 1,56 - mAdc - 13 1 12 11 2,3,4
14 l - l - l - l l - l - l - l - 14 3,12 - l 1,2,4
14 - - - - - - - |12,14] 3 - 1,2,4
Output Voltage Vout 13 - | 500 - 400 | - | 400 |mVde| - [400 [ - |300 | - |320 |mVde| - 12 - - 11 [1,2,3,4,14
13%# | - - - - - - - 1,3 - - 4,12
13| - - - - - - - 1 - 3
13%44# | - - - - - - - - - 1,3
14| - - - - - - - 1,3 - -
14%# | - - - - - - - 3 - 1
14*# - - - - - - - 1,3
Saturation Voltage VCE(sat) 13 - 400 - 300 - 350 {mVdc | - 300 - 290 - 320 [mVdc - - 12 - 11 |1,2,3,4,14
13# | - - 1 - l l - l - 1 - 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,

Other pins not listed are left open.

# Pin 13 = LOW
## Pin 14 = LOW

} Set by a momentary ground prior to the
application of the negative-going Clock Pulse.

(penuiuod) d068IN ‘d06LON



MC790P, MC890P (continued)

FIGURE 1 —CLOCK PULSE DEFINITION

TME | A | B | C | D | E
INTERVAL
Wf
vl 10%
1, Himn
GND L

SEQUENCE OF EVENTS

critical but should be < 1.0 ps.

occur.

A. Voltage applied to Clock pin is raised to Viy. t, is not

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 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

MC830P

Ta

Vi

Vu

+25°C
0°C
+75°C

+0.500V =2.0mV
+0.570V =2.0mV
+0.450V = 2.0mV

+0.930V+=2.0mV
+0.980 V = 2.0mV
+0.840V =2.0mV

MC790P

Ta

VL

Vo

+25°C
+15°C
+55°C

+0.460V=20mV
+0475V+=20mV

+0.430V==20mV

+0.900V =2.0mV
+0915V =2.0mV
+0.850V =2.0mV

FIGURE 2— TOGGLE MODE TEST CIRCUIT

0 o—

¥ M0899P

INPUT PULSE >

f=40MHz
DUTY CYCLE = 35% t0 65%
t, &t < 10ns

o—1

vV

51 +=1.0%
1N3063
EQUIV

=

FREQUENCY AT TP,,,; SHOULD BE %2 THE FREQUENCY AT TP;,




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

’ DUAL JX FLIP-FLOPS 1

MC791P - MC891P

PLASTIC MRTL MC700P/800P series

11 @ 3—das  Qpb—1316) (5]
[2] 5) 2—~——qT
1 (3 1——dc ¢, Qpp— 14 (16)[5]
m @ 12
1 @) 5—-qgs Q 9 (16) (5]
[21 5) 6—4qT
Mm@ 7—-4q¢ ¢ Qp—2s (6) (5]
1] 3 10

frog = 4 MHZ

tpd = 40 ns typ

Po == 190 mW typ (Only Clock Input High)
160 mW typ (Inputs Low)

CLOCKED INPUT

OPERATION D
+® t+1®
s|lcla]@
1]1 |e®| G
1o 1] o
o1 {01
0o | @ j|a®

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 t.;:.

3. Q is the state of the Q output in the time period tn.

NUMBER IN PARENTHESIS INDICATES LOADING FACTOR FOR mW MRTL
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL

TYPICAL RESISTANCE VALUES

R1=3002 R4=600Q R7=90
R2=5002 R5=640Q R8=—
R3=550Q R6=700Q R9=

0 O
2.0k
3.0k

a7 14 137Q Vee 911 T98 9
R? R5Z R7Z $R7 3RS R7 R7 RS$ R7S 3R7 3RS R7
R3 R3 R3 R3
R2 ;1"""" 2 ¢ Rl R2 ““““K R1
| 3R} J P;; L3R | J RS
R4 R4 | [Ra™N R4 R4 [N R4| [Ra R4
] — R6 —— — R6
R4 R4 R4 R4
Ra3 [$Ra R9 R1 R9 Rag| 3Ra | [Ra3 |$Rs R9 R1 R9 Ra| 3R4
3bs 241 11c 5 134 76¢C
12 4 10
Co GND Co




TEST VOLTAGE VALUES
@ Test (Vots)
Temperature | V,, Von Voor | Vour Veo
s 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
1 +55°C |0.800 j0.800 | 1.80 | 0.430| 3.60
MC891P Test Limits MC791P Test Limits TEST VOLTAGE
ll::ll:!r 0°c +25°C +75°C +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characterlstic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max [ Min | Max | Unit | Vin | Ve | Veor | Vo | Vo | 6nd
Input Current Ly 11| - | 600 - {600 - | 570 | nAde| - | 500 | - |500 | - |470 | pAdc| 1 - - - 11 4
21, 2 - f1200| - |1200| - | 1140 - |1000{ - |1000| - | 940 2 - 1,3 -
L, 3 - | 600 - | 600 | - | 570 - {500 | - |[500 | - |47 3 - 12 -
Ly 12 - {600 - | 600 | - | 570 - |s00 | - |500 | - |47 12 - - -
Output Current Lys 137 | 3.0 | - 3.0 | - 28| - |mAdc|2.65| - |2.65| - |2.50| - |[mAde]| - 13 - - 11 -
14 3.0 - 3.0 - |2.8| - |mAde|2.65| - [2.65| - |2.50| - |mAdc| - 12,14 - 11 4
Output Voltage Vo [38G) - |500 - | 400 ]| - | 400 | mvde| - | 400 | - | 300 | - |[320 |mVde| - 1 - - 11 | 4,12
138§ - - - - - - - - - 3
13§ ® - - - - - - - 1 - -
1385 - - - - - - - - - 3
14§@ - - - - - - - - - 1
14833) - - - - - - - 3 - -
14§ (@ - - - - - - - - - 1
14556® - - - - - - ' - 3 - -
Saturation Voltage | V 13f | - | 400 - | 30| - |30 | mvde|] - [300 | - |[290 | - |320 [mVde| - 12 - - 11 4
CE(sat) |jaxy| - _ _ . L . _ 1,3 _ _
13* | - - - - - - - 1 - 8
135% | - - - - - - - - - 1,3
14%# | - - - - - - - 3 - 1
144 | - - - - - - - - - 1,3
141 | - - - - - - - 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.

+ 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. @ = See Figure 4.
(2) After Vggr is removed from pin 12, ground pins 1 and 3. (= See Figure 5.
(3) Apply a negative-going clock pulse to pin 2 (see note*) while pins 1and 3 are ® = See Figure 6

still grounded. This changes the state of the flip-flop to the SET condition. o B See Figure 7‘
(4) Remove grounds from pins 1 and 3, and proceed with the test. = gu. .

* 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,

(panunuod) 4L 68JN ‘dL6LOW



MC791P, MC891P (continued)

FIGURE 1— CLOCK PULSE DEFINITION FIGURE 2 — TOGGLE MODE TEST CIRCUIT
- ©
TME | A | B | C[0D | £ i TPou
INTERVAL — : -
f 0% I | TP, FREQUENCY SHALL BE
v W 10% | °_|>°"“' > Y% TP, FREQUENCY.
- [~—500 ns 3
L | _| l___h 51=10%g
GND 1 INPUT PULSE 1N3063 !&
9 OR
SEQUENCE OF EVENTS T e 3% to 5% BV
A. Voltage applied to Clock pin is raised to Vyy. t, is not Ins<tort;<10ms =
critical but shoufd be < 1.0 ps. Vi =+ 150V
B. Biases of all ather inputs are applied. Vcc is applied Vi =GND

without interruption throughout the testing.

o

. Apply momentary ground (when applicable).

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

. Electrical measurements are read out. Load current FIGURE 3—TEST CIRCUIT
over-shoot must be limited to 10% or the flip-flop

=]

m

may be tripped and the wrong output conditions
oceur.

.0
MC8s1P ESTABLISH SET OR CLEAR
Ta Vi Vy Y2 MCB93P o—0 INPUTS AT HIGH OR LOW
+25°C (40500 V== 2.0mV| +0.930 V= 2.0mV LEVEL AS REQUIRED.
0°C| +0.570V = 2.0mV| +0.980 V= 20mV °'—'| >°—l > O,
+75°C| +0.450 V== 2.0 mV| +0.790 V= 2.0mV 500 > i
"l ns - 51210%g  O—ofTiiig i
MC791P 1 90 = 10%
Ta A Yo "f“jnl ;u:::e iy ~ 1N3063
+25°C|+0.460V = 2.0mV|-+0.900 V = 2.0mV Lom<t Zm’ <10ns EQUIV R
+15°C{+0.475V = 2.0mV| +0.915V == 2.0 mV e TS0V X FQUIV
+55°C|+ 0.430V = 2.0mV| +0.850 V = 2.0mV V—a
[ C1 =100 pF INCLUDING PROBE & JIG.
FIGURE 4 — TEST WAVEFORMS FIGURE 5 — TEST WAVEFORMS
05V
i
P P Y |
1 T GND
et o oms
10ns <ty < 10ns te_st 10ns<t < 10ns
10ns<t;< 10ms
v 05V ( r
SorC L
SorC
} _f_: le
GND
!
FIGURE 7 — TEST WAVEFORMS
t 0.5V !
™, , Vi [ v
‘ ! ' GND
!
‘tcﬂ_ |=——90ns——=| 10ns<t <1
SHT— Ons <t < 10ns
10ns<t; < 10ns 10ns <ty <10ns
05V t
v f %
SorC SorC L Vi
T ' ‘ GND




’ TRIPLE 3-INPUT GATES \ 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.

R2 R2 R23 e 1

me) 2 3 (16) [5]

e 14

n@ 6
me 7 S (16) [8]
neE 8

RL %Rl %Rl m% Rl% m% Rl% Rl% Rl% 1@ 10
m@e) 12
14 o1 2 6 7 8 100 120 130 4

9 (16) [5]
e 13
GND
TYPICAL RESISTANCE 3=1+2+14
VALUES
R1 =450 @
R2=640Q NUMBER IN PARENTHESES INDICATES NUMBER IN BRACKETS INDICATES
LOADING FACTOR FOR mW MRTL LOADING FACTOR FOR MRTL
toa = 12

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

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

1.0V — S
MC815P
0
_,[ 100 |
ns
>
1= 1omu 2253
. ns 1/2 MC815p
tr <10 ns 1IN3036 /
OR
EQUIV

= GROUND ALL UNUSED INPUTS.

1 0.5V
tisa- ti-3+ f

TPout |




TEST VOLTAGE VALUES

@ Tost (Volts)
Temperatura | Viy | Voo | Veor | Vo | Voo
s 0°C }0.960[0.930| 1.80 [0.570] 3.60
MCB92P +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 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°C | 0.850 0.850| 1.80 | 0.460| 3.60
1 +55°¢ | 0.800] 0.800| 1.80[0.430( 3.60
MC892p Test Limits MC792P 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 | Ve | Ve | Veor | Vo | Ve Gnd
Input Current L, 1 - | 600 - | 800 - | 570 | uAde | - 500 - | 500 - | 470 | pAde 1 - 2,14 - 11 4
2 - - l - l - - - 2 - 1,14 - l ‘
14 - - - - - - 14 - 1,2 -
Output Current s 3 |300| - [3.00{ - |2.8| - |mAdc]2.65| - |2.65| - |2.50| - |[mAdc - 3 - [1,2,14 11 4
Output Voltage Vot 3 - 500 - | 400 - | 400 | mvdec] - | 400 - | 300 - | 320 |mvde - 14 - - 11 21,42,144
3 - - - - - - - 1 - - ,
A I I O e I T S [ I O e I O A - 2 - N A v
Saturation Voltage VCE . 3 - 400 - 300 - 350 | mVde - 300 - 290 - 320 | mVde - - 14 - 11 1,2,4
(sat) 3 - l - l - l - - l - - - 1 - i 2,4,14
3 - - - - - - - - 2 - 1,4,14
Pulse | Pulse
In Out
Switching Time ton + ':0ﬁ 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.

(panunuod) dz68IN ‘dZ6Z0W



(" TRPLE 3INPUT GATES \ PLASTIC mW MRTL MC700P/800P series

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.

M1
o 2
)14

e O
RERRRE |
AR EECIEEE]) =

R
3
>,

3 @

9@
GND
3=TFz+18
"PICA%A'{EISE.SSTMCE NUMBER IN PARENTHESES
Rl1=15k INDICATES LOADING FACTOR
R2=36k

| =i 74- p—
= m npu
3‘5mw§lngutsl.§'w|))

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS
0 O
w0 |-

£= 1.0 MHz
te<< 10 ns
tt<<10ns

1/2 MC817P

1/4 MC817P

1N3036
OR
EQUIV

"=-L GROUND ALL UNUSED INPUTS.

TPot i




TEST VOLTAGE VALUES

@ Test (Voits)
Temperature | ¥, Von Veor | Vour Veo
S 0°C {0.880 [0.850 | 1.80 | 0.500{ 3.60
MCB33P ¢ 4+25°C |o0.830 |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. MC793P +25°¢ |0.850 [0.850 | 1.80 | 0.460| 3.60
l +55°C | 0.800 (0.800 | 1.80 | 0.430| 3.60
MC893P Test Limits MC793P Test Limits TEST VOLTAGE
u::‘e’ 0°c +25°C +75°C +15°¢C +25°¢ +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symho! | Test | Min | Max | Min | Max | Min | Max | Unit | Min { Max | Min | Max | Min | Max | Unit | Vin | Voo | Veor | Vou | Vec | Gnd
Input Current in 1 - 150 - 140 - 140 | pAdc - 150 - 150 - 150 | pAdc 1 - 2,14 - 11 4
A E NN E R R
14 - - - - - - 14 - 1,2 -
Output Current IA4 3 570 - 570 - 535 - wAde § 570 - 570 - 570 - uAde - 3 - 1,2,14| 11 4
Output Voltage A\ 3 - 400 - 350 - 300 | mVdc - 400 - 300 - 320 | mvde - 14 - - 11 1,2,4
out 3 - l - l - l ‘ - l - - - 1 - - l 2,4,14
3 - - - - - - - 2 - - 1,4,14
Saturation Voltage| V 3 - 250 - | 250 - 1250 |mvdc| - {220 - |230| - |320 |mvde| - - 14 - 11 (1,24
R I I N I I A I O I Y e R I S I T I I %
3 - - - - - - - - 2 - 1,4,14
Pulse | Pulse
In Out
Switching Time ton + toff 1,3 - - - 90 - - ns - - - 90 - | - ns 1 3 - - 11 24,14

Ground input pins of gates not under test.

Other pins not listed are left open.

(panunuod) 468N ‘dE6LON



SERIAL-PARALLEL

SHIFT REGISTER

MC794P - MC894P"

PLASTIC MRTL MC700P/800P series

factor.
factor.

Number in parenthesis indicates mW MRTL loading
Number in brackets indicates MRTL loading

Serial and Parallel entry capability.

The MC794P/MC894P is a highly versatile 4-bit Shift Register with both
It can be utilized as an accumutator,
buffer register, serial to parallel/parallel to serial converter, and is fully com-
patible with the other MRTL functions. The clock fall time must be <100 ns.

10 Preclear

tod = 55 ns typ
Pp =225 mWtyp Paratle! Inputs
A
4 Y
Data A Data B DataC Data D
(3)[110 10 (311013 (3)[11?2 (3)[1lo6
a fors Qac Qep
80([5](16) 120(5](16) 30([5](16) 50 [5](16)
- Dp Dp Dp Dp
Serial
ooy @011 70 os o os ") os %% bs
c aé c 63& —Cc 0 ce 0
c c cp c
Parallel Enable (6)12] 14 I— 2 ’—— o L2
Ciock (3){1] 90 ¢ .
Preclear (14)[4] 1
Vec oM
$Ra S R6 R22 8
R3 Oa
R5 L
>R3
R3 R3 a
*~—0
GND
Serial s R3 R3
Data
Input R1 R3 R6 R3
7
by T
R4 SR4
Data A R1 R3 R3
10 —i\_I_/i
R3%
R3
Clock K IRra
9 Ri1 L
1
14 SR1 R1 R
O~ BAAAM
Parallel —|\I TYPICAL RESISTANCE VALUES
Enable + R1=450Q R3=1.5k R5 =600

R2=640Q2 R4=3.6k2 R6=750Q

1/4 OF CIRCUIT SHOWN

*See General Information section for packaging.



ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES
Test procedures for Inputs B, C, and D are Foralet topurs olts)
the same as given for Input A (pin 10} in [ (Volts|
the table below. o a @ Test v v v v lv
s Temperature | Yin on | Veor| Vorf | Vec
- [ R 0°c] 0.960 [ 0.930 | 1.80 [0.570]3.60
gt 7 s a MC894P { +25°C|0.910 | 0.880 | 1.80 [0.500]3.60
. al +75°C| 0.820 | 0.790 | 1.80 |0.4503.60
D
P cue e +15°C| 0.865 | 0.865 | 1.80 |0.475]3.60
Fracke 1 1 MC794P { +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 MC894P Test Limits MC794P Test Limits _}’gszlxgli{:% AI!PEtg\EP
. Under 0°C +25°C +75°C +15°C +25°C +55°C .
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit [ Min | Max | Min | Max | Min | Max | Unit Vio | Von |Veor| Vow | Vec Gnd
Input Current a, 1 - 2400 | - 2400 | - | 2280 | pAde| - | 2000 - | 2000| - | 1880 | pAdc| 1,14 - - -1 2,4,6,10,13
Ly 2 - 600 - 600 - 570 - 500 - 500 | - 470 2 - - - 4,14
6 - - - - - - 6 - - - 4,14
7 - - - - - - 7 - - - 1,4,9,14
9 - - - - - - 9 - 1,14 | - 4
10 - - - - - - 10 - - - 4,14
13 - - - - - - 13 - - - 4,14
2L 14 - 1200 | - 1200 | - | 1140 - |1w00| - |1000] - 940 14 - - - 4
Output.Current s 3 3.0 - 3.0 - 2.85| - |mAde|2.65] - |2.65| - |2.50| - |mAde| - [2,3,14| - - |n 4
5 - - - - - - - |s5614| - -
ANENIENHIIIENIEI N e E I
12 - - - - - - 12,13,14] - -
Qutput Voltage \'J out 3 - 500 - 400 - 400 | mVdc | - 400 - 300 - 320 | mVde - 1 - - 11 4,14
3 - - - - - - - 14 - 2 4
5 - - - - - - - 1 - - 4,14
5 - - - - - - - 14 - 6 4
8 - - - - - - - 1 - - 4,14
8 - - - - - - - 14 - 10 4
12 - - - - - - - 1 - - 4,14
12 - - - - - - - 14 - 3 4
Power Supply IPD 11 - - 5 - - mAde | - - - 5 - mAdc - 1 - 11 4
Drain Current
P.." P
Switching Times Pint In2 owt
ty 3. 3 - - - 70 - - ns - - - 70 - - ns 2 - 14 3 |1 1,4,8,,9,10,13
tyss 3 - - - 68 - - - - - 68 - - 2 - 14 3 1,4,6,7,9,10,13
t48- 8 - - - 85 - - - - - 85 - - 1 - - 8 2,4,6,1,9,10,13,14
Y84 8 - - - 50 - - - - - 50 - - 1 - - 8 2,4,6,7,9,10,13,14
ty_g- 8 - - - 63 - - - - - 63 - - 9 7 - 8 1,2,4,6,10,13,14
ty g, 8 - - - 66 - - - - - 66 - - 9 7 - 8 1,2,4,6,10,13,14

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

*See "Switching Times Test Circuit and Waveforms".
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MC794P, MC894P (continued)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

Pint

Any MRTL NOR
100 ns Gate

J..rv"—° Veot

. .
10V INPUT 1 sw1y/

100 ns—-l———q 225

¥ 1N3065
INPUT 2 10V or Equiv
— Pin2 =
¥ 790P[——0
100 ns«L—-l pamc P 14 -r/o__
|

—OVce

|

|

|

i

|

: I Pout
1

1 |
1

1

|

1

|| Any MRTL NOR
= | Gatewith At

| Least 3-inputs

f=1.0MHz

SW1 is open only when testing pin 1, remains closed for all other tests.

05V
Pin1 Pin1
Pout Pin2
9-g+
Pout Pout
05V — t1-8+ [~—t9-8- 05V
PARALLEL ENABLE MODE
e —— P —
;‘m:" Preclear |
LI | l g
‘.1 tq —
"y t1250ns

Parallel I 12 220 ns
Data
g I._ t3 210 ns

— -l t

aq

wyn
Clock Clock
g l "o |

ts—°l L— —" L‘S




PLASTIC MRTL MC700P/800P series
DUAL FULL ADDERS

MC796P - MC896P

Provides the SUM and CARRY functions while requir-
TRUTH TABLE

in the AUGEND (A) and ADDEND (B) inputs with
INPUT LOGIC LEVEL | OUTPUT LOGIC LEVEL cgrggl\\(( INe uG (A) DEND (B) inputs wit
A B Ci S Co A .
o] o 0 Q 0
o] o | 1 1 0
ol 1] o 1 0
o | 1] 1 0 1 POSITIVE LOGIC
o - 60
A I 1 0 Co = ABC; + ABT; + ABC; + ABC; tPPd - 225":“%‘1
o 0 1 S = ABC; + ABG; + ABC; + ABG; o e
11 ] o 0 1
[ R IR 1 1

Number in Parenthesis Indicates mMWMRTL Loading Factor,
Number in Brackets Indicates MRTL Loading Factor.

[11(3) [11(3) [11(3) [11(3)[1)(3) [11(3)
6

8 9 2 14 13
A B 9C A B 9Cj
Co Co
3 5
3 (16)15] H > a (16)(5]
7
— s - s
10 12
i~ (16)(5] - (16) (5]
m) ]
TEST VOLTAGE VALUES
@Test (Volis)
Temperature Vi | Voo Veor | Vo Vee
ELECTRICAL CHARACTERISTICS O°C{ 0.950] 0.930] 160 0.5 3.60
Test procedures are shown for one full Mca96p ) +25°C] 0.010] 0.800] 180 [0 500] 3.0
adder only. The other full adder is tested #7571 0820 0190 1.0 | 0.450] 340
in the same manner. +15°C| 0.865 | 0.865] 1.80 | 0.475 | 3.60
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 MCB96P Test Limits MC796P Test Limits TEST VOLTAGE
Inder 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 | Win | Max | Min | Max | Wi | Max Unit | Vi | Von | Veor | Vorr | Vec | nd
Input Current lin 2 - 600 - 600 - 570 pAde - 500 - 500 - 470 pAde 2 - - - 11 4
13 - - . 13 _ Z A
14 - - ‘ ‘ - “ - ‘ - ‘ 14 - - - *
Output Current Tas dosef - 800y - 285 - Imadc| 26| - | 265 | - | 250] - | made] - |oaia] - 2 | 4
_ . N : - - - fZaas| - ia
- . - - - - - |a3na| - 13
- - - - - - - oe3ad - -
13,14
12 . B R - - - - oz | - | 2u
- - - - - - - |aze - 2,13
l ; _ _ N . - EEE XTI N T "
- - - - - - - hizazg | - K
13,14
Output Voltage Vour 3 S50 - Te00 [ 1400 |mvde | - 400 | - 300 | - | mvael 7 T awsue] 11 | 4
N - - - - - - 13 - 2,14
i - - - - - - BT - |23
. . . . - - - 2 T
12 R R - - - - - - - 213,14
l - . - - - - - e | - 2
- - - - - : -z |- 13
N - - - - - - 2,14 - 13
Switching Time Pulse Pulse
In Out
tzdz~ 12 - - - 5 - - ns - - - 75 - - ns 2 13,14 12 - 11 4
ty1a 12 - - - 75 - - - - - 75 - - - 12 -
2.3, 3 - - - 85 - - - - - 85 - - 13 3 14
s 3 - - - 65 - - - - - 65 - - 13 3 14
Ylaaze 2 - - -] - - - - I - | - 12 | 213
1’4_”_ 12 - - - 75 - - - - - 5 - - - 12 2,13
Y1443+ 3 - - -8 - - - - -l e - - 13 3 2
tas 3 S T R S I TR - B | o3
t13412- 12 - - L - - - - - - B | o1 | 12
3124 12 - - - | 80 - - - - - |80 | - - 12
1343+ 3 R IR R O LN S EO N I T - 3
s 3 RO T e Sl - - e | - - 3

Ground inputs of full adder not under test.

Other ping not listed are left open.




MC796P, MC896P (continued)

Vee
11
RZ 3R1Z R1 R1 R1 3R1 R1 3R1 R1 R1 R1 R1 2R1  3R2
3 —o 12
Co s
R3 } ‘;1_ ;1 < i _ < : Rs?
R1
R1 SR1 R1 R1 R1 R1 2R1 R1 R1 3$R1 R1 R1 R1$ R1 R1 R1 $R1
B
L
14
R1 N [R1
2 1
A
R1 Cj
N 13
R1 9
A
G
6A
1
R1 R1
o g Ly
B
R1 R1 R1 R1 R1 R1 3R R1 R1 R1 R1 R1 R13 R1 R1 R13 R1
a4
GND R1
R3 El“ ;"‘ 1 < K‘ 1 Kl {na JJ
Co b A s
5 | +—10
R23R1E R1 R1 $R1 R1 SR1 3Rt R1 R1 R1 R13R1 R2
. N R1 =15k
Typlc:/la:;ssastance { R2 = 640
R3 = 450
SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS
1.0 ﬂ 4 <10ns TPin Von Voff TPout
ov <10 ns T
L_ f=1.0 MHz typ 5
500 SwW
—o 13 3
ns MC815P e col
swl, | !
r 1 MCB15P
|
Lo oW lia 12 —l—@o—o
AE _o;’oa— s
0.5V ™ [tA-Cor
Switches are positioned in accordance with the applied
voltages shown in the Electrical Characteristics Table.




DUAL FULL SUBTRACTORS PLASTIC MRTL MC700P/800P series

MC797P - MC897P

Provides the DIFFERENCE and BORROW functions
TRUTH TABLE

while requirin MINUEND (X H
INPUT LOGIC LEVEL|OUTPUT LOGIC LEVEL ! €quiring only ( ) and SUBTRAHEND
s e = 5 BORROW IN.
] (-]
0 0 3] 0 0
[ [} 1 1 1
0 1 o 1 1
0 1 1 (1] 1 POSITIVE LOGIC tog = 60 ns typ
1 0 o 1 o _ L TXE. 4 Ty . TSR, od =
el s S 0= vxBi+ VxBi+ VXB+ VRS BT op0 0,
: b o o o By = YXB; + YXE; + YXB; + YXB;
1 1 1 1 1
Number in Parenthesis Indicates mW MRTL Loading Factor.
Number in Brackets Indicates MRTL Loading Factor.
{1.5] (1.5}
(4.5) [11(3) {11(3) (4.5) [11(3) [11(3)
2 14 13 6 8 9
X Y Bj X \' B;
Bo D Bo
3 5
| 16 s] > | t16)[51]
) |
]
- D - D
12 10
- (16)[51] _— (16)[5]
n) )
TEST VOLTAGE VALUES
@Test (Volts)
ELECTRICAL CHARACTERISTICS Tooperatwe [ V,, | Voo | Vaor | Vo | Vec
Test procedures are given for only one 0°C[0.960 ] 0.930] 1.80 [ 0.570] 3.80
b . The other sub is tested MEBY7P | +25°C[ 0.910] 0.800] 1.80 [0.500 | 3.60
in the same manner. +75°C| 0.820 | 0.790| 1.80 | 0.450| 3.80
+15°C| 0.865 | 0.865| 1.80 | 0.475 | 3.80
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 MCBI7P Test Limits MC797P 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 | Win | Max | Unit | Min [ Max | Min | Max | Min | Max | Unit | Vs | Vou | Yoor | Vet | Vec | 6nd
Toput Current 155y, 2 - |90 1 - [900 | - |85 |pAde| - 70 | - 50 05 | pade| 2 - - - 1 4
ln 3 - | e00 - 600 - 570 ‘ - 800 - 500 - 470 13 - - - ‘ ‘
1in 14 - |80 | - [0 | - |50 - |50 [ - | s00 470 14 - - -
Output Current s 300 - [300| - [z - [mAdc| 265 | - | 265 | - | 280| - |mAde| - ! ;,s, . - 1| 4
13,14
- - - - - - ENR BT 0 B X 71
- N R - - - - s - |21
12 . . - - - - - ojizas| - 24
N N N - - - - f1zae| - |2
- - - - - - - 22| - 13,14
- - - - - - -l - Z
! 13,141
Output Voltage Vout 3 - {800 | - [400 | - [400 |mvdc| - [400 | - |300 | - |32 |wmVac] - | 213 | - 14 | 4
- - - - - - - o | - 13
- N N - - - - - - 218,14
12 - I - l - ‘ - l - - - - - |218,18
R - - - - - B B (RN 2
- - - - - - - 2| - 13
- - - - - - - Jaas | - 1
[owitching Time Pulse Pulse
In Out
Gaaze 12 - - - e | - - as | - -l - |8 | - - ns 2 | 1314f 12 - n [
13- 12 - - - e | - - - -l - e | - - 12 -
ty,9, 3 - - - 65 - - - - - 65 - - 3 -
ty s s - - - [ - - - - - 80 - - 3 -
tlae12e 12 - - - - - - - - - - 14 M 1 |z
o1z 12 - - - - - - - - - - - 2|z
el 3 - - . es | - - - O I 2 - 13 3 2
tgse 3 - - - e |- - - - - e | - - 3
tiyera- | 12 R R - - - - - - 3 12
t13-12+ 13 -l - - - - - - I 1
tiyaae s - - - - - -] - - - 2,4 3 -
ti3es. 3 - - - - - - - - - - 2,14 3 -

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



MC797P, MC897P (continued)

Vee
11
szm R1 R1 2R1 2R1 R1 3R1 R1 R1 R1 R1 2R1 %Rz
3 ~o 12
NI I =
S0 O I
R13{3R1 R13 3R1 R13|3R1 3R1 R1 R1 2R1 R13 3R1  R13 R1 R1  R13 R1
Y R1 R1
14 }\1
2 1
x 8
i
R1
! 13
LA
N R1 e
A ) B;
X
6 T
R1 R1
e r LA K
Y
R1Z(3R1 R13 $R1 R13([$R13R1T  R13 3R $R1 R1 Rt Ri1 R13 3R1 R13 R1
4
o H | —t O KL
R3 | 1 1 A3
Bo P! " ]
5 | —c10
R2 R1 3R13R1 3R1 3R1 R1 gR1 R1 R1 R1 R13R1 3R2
Typical Pesisnce {:;:;f;"
R3 = 450
SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS
1.0V— TPin V. A\ TP
_,_L t <10ns in Von off out ty+Ds
ov % <10 ns ? T
__] L_ f =1.0 MHz typ g
—o oW 113 3|
MC815P B; H — tY-D-
} oSV 05V
»—i—o‘\a s)\:v 2 : MC815P
A w \ tY+Bg-
L ——.yy—14 12—‘—@—0
itches are p in with the i o:v —> ty-Bo+
voltages shown in the Electrical Characteristics Table. -




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

MC798P - MC898P

Vee
1 39 5
R2 R]3 R3 R2
Rl 3Rl 3R1 RL R1Z R13 Rl R1
%nz Rz%
12 1792 4 10 6 9
GND
TYPICAL RESISTANCE
VALUES
Rl=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.

2 13
2 2
3=2F13
3 (30)
12 NUMBER IN PARENTHESES
. INDICATES LOADING FACTOR
—AAA—
5 (30)
@2 10
@ 6

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

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

INPUT PULSE
L15v f=1.0 MHz
tr < 10ns
0 tr <10 ns ™
500
P
1/2 MC817P

TPout

= GROUND ALL UNUSED INPUTS. =

}

05V

t2-34

|

i
0.5V
F




TEST VOLTAGE VALUES

@ Test (Volts) (k Ghms)

Temperature [V, Voo Veor | Vor Veo | Wi*

g 0°C [0.880 | 0.850 | 1.80 | 0.500| 3.60 | 4.6

Mc89sp +25°C | 0.830 {0.800 | 1.80 | 0.460| 3.60 | 4.8

ELECTRICAL CHARACTERISTICS +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°C [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
I.I:Iiinel‘ p°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 | Yie | Von | Veor | Ve | Vec | Va* | @Gnd
Input Current 2L 2 - | 300 - | 280 | - [ 280 |pAde| - [300| - | 30| - |[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 3 - | 400 - 30| - |30 |mvde| - | 400 | - | 30| - |32 |mvde| - 13 - - 11 3 12,4

out 3 - | 400 - |30 | - |30 |mVde| - | 400 | - | 30| - |32 |mvde| - 2 - - 11 3 4,13
Saturation Voltage Versat | 3 - | 250 - | 250 | - | 250 |{mVde| - | 220 | - |23 | - |32 |mvde| - - 13 - 11 3 [2,4
3 - | 250 - | 250 | - | 250 |mVde| - | 220 | - |23 | - |32 |mvde| - - 2 - 11 3 [4,13
Pulse | Pulse
In Out
Switching Time ton T topr | 23| - - - 160 | - - ns - - - | 160 | - - ns 2 3 - - 11 - 4,13

Ground input pins of buffer not under test.

Other pins not listed are left open. *Resistor value to VC

c

(penunuos) dg68IN ‘d86LION



TIC MRTL MC700P/800P seri
f DUAL BUFFERS \ PLAS 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

Ve times of output waveforms are maintained when driving
3 5 10 11 capacitive loads. A resistor which is internally connected
T T T to the input allows for capacitive coupling to the input,

12

12

RL Rl R4
VW0 [2] (6) 13

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

2 (18) 181 qutputs2and 3
may not be used
3(80) [25] simultaneously.

13

2=

TYPICAL RESISTANCE VALUES
R1=4509Q R3=100Q 3=
R2 = 6400

l 6 2] 6 6 51{80) [25]  Outputs 5 and 10
4 may not be used

10 (16)151 simuitaneously.

o

GND 9

| &

1

w

Re=10k

NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL

tpd =20 0S
Pp = 50 mW (Input High)
100 mW (inputs Low)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin § TPout
¥
| | fov MC815P &
1 MC815P
100 V4
o] ¢
Fe=
5 2000
f=1.0 MHz ] b L
t- <10 ns = GROUND UNUSED INPUT PINS TPout 1N3063
t+ < 10 ns . . 0
Test each output independently. For each test, use onl{ the load associated R
with the output under test. Output not under test should be left open. EQuUIV

TPin ’ \ L
0.5V
tiag2— tis-24_

iz ta- tia-3+

TPout I}




TEST VOLTAGE VALUES

@ Test (Volts) (Ohms)
Temperature |  V,, Voo | Veor | Ve | Veo | Vi*
S 0°C 0. 960 |0.930 | 1.80 |0.570] 3.60 | 640
MC839P ¢ +25°C [0.910 |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. § +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 {0.850 [0.850 [ 1.80 |0.460] 3.60 | 640
2 +55°C |0.800 {0.800 | 1.80 [0.430] 3.60 | 640
MC899pP Test Limits MC799P Test Limits TEST VOLTAGE
U:L'L | oc +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 | Umit | Vi | Voo | Veor | Vew | Ve | Va* |Gnd
Input Current ZIin 13 - 1.2 - 1.2 - 1.1 | mAde| - 1.0 - 1.0 - 0.94 | mAdc | 13 - - - 11 - 4
Output Current IA5 2 3.0 - 3.0 - 2,85 - mAdc | 2. 65 - 2.65 | - 2,50 | - mAdc - 2 - 13 11 - 4
Iis 3 [15.0] - 15.0( - 114.25| - [mAdc|13.75] - [13.75( - [12.50] - |mAde| - 3 - 13 11 - 4
Output Voltage v ¢ 2 - 500 - 400 - 400 | mVde | - 400 - 300 - 320 | mVde - 13 - - 11 - 4
ou 3 - | 500 - | 400 | - | 400 mvde| - |400 | - [300 | - |320 |mvdc| - 13 - - 11 3 4
Saturation Voltage | v 2 - | 400 - |80 | - [35 |mVdc} - (300 [ - |290 | - |320 |mvVde| - - 13 - 11 - 4
R H I N R R R U R e e B e e
3 - - - - - - - - 13 - 11 3
Pulse | Pulse
In Out
Switching Time t 13434 - - - 30 - - ns - - - 30 - - ns 13 3 - - 11 - 4
13-34 - - - 45 - - - - - 45 - - 13 3 - - -
13424 - - - 28 - - - - - 28 - - 13 2 - - - l
13-24 - - - 32 - - - - - 32 - - 13 2 - - -

Ground all unused input pins,

Other pins not listed are left open. * Resistor Value to V. .

CC

(penunuod) d668IN ‘d66.LON



DUAL 4-CHANNEL DATA
SELECTOR/MULTIPLEXER

MC9701P - MC9801P

PLASTIC MRTL MC700P/800P series

[11(3)
(§RRE)]

zD

3 D20
[11(3) 15 D30
[11(3) 14 D4
[11(3) 16 S2 o—1<

A dual electronic four-position switch that
enables selection of any one of four data input
lines selected by a binary coded select input.

Output
5 {16){5]
U
13 181 {>"r
TRUTH TABLE
Input Select Data Line
__LDQ_ S1 S2 | Selected
0 o D1
o 1 D2
[11(3) 8D1 1 0 D3
— 1 1 D4
[11(3) 7020
[11(3) 11 D3o
[11(3) 12D4
[11(3) 1052 o—{d == — —
H Output Output=5152D1+ 5185202 +5152D3+8182 D4
6 (16)[5] A ”s R Ty
= vg. t, = ns typ vg. t, = ——
(11(3) 9s1 ) pd pd 2
Pp = 100 mW typ
Operating Frequency = 18 MHz typ
{Both Selector Inputs and
g > Data tnputs High)
Number in Parenthesis Indicates mW MRTL Loading Factor.
Number in Brackets Indicates MRTL Loading Factor.
(1/2 OF CIRCUIT SHOWN}
OVce
R4 3 % R2 R4 }
< b:
O
T\{ Output
W— MA—
R3 I\\l R3
-0 GND
< < < < < <
R32 RS: JR3 R3 R3 <R3 s R4 R3
< P:
510~
D1 A VWA VAA- D4
R R3 R3 |\1 rf R3 R3 i*j R1
;. 5 > o &
R32 RS( R1 $ R1 <R3 2R3
S20 M
R3 I\I____
D20~

TYPICAL RESISTANCE VALUES
R1=450Q
R2 =6400

R3=15k
R4 =36k

—OD3




ELECTRICAL CHARACTERISTICS

Test procedures are shown for one data

TEST VOLTAGE VALUES

selector only. The other data selector is @ Test (Volts)
tested in the same manner. Temperature Vi" Von V°“ Vcc
0°C| o.960 0.930 0.570 3.60
MC9801P +95°C| o0.910 0.880 0.500 | 3.60
+75°C 0. 820 0.790 0. 450 3.60
+15°C| 0.865 0. 885 0.475 3.60
Mc9701P +25°C| o0.850 0. 850 0.460 | 3.60
+55°C[ 0.800 0. 800 0.430 | 3.60

Pin MC9801P Test Limits MC9701P Test Limits TEST VOLTAGE
Under | 0C +25°C +75°C i5c +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 Vst Vee Gnd

Input Current Iin 1 - 600 - 600 - 570 nAde - 500 - 500 - 470 uAde 1 - - 13 4
2 - - - - - - 2 - -

3 - - - - - - 3 - -
14 - - - - - - 14 - -
15 - - - - = - 15 - -
16 - - - - - - 16 - -

Output Current IA5 5 -3.0 - -3.0 - -2.85 - mAdc | -2.65 - -2.65 - 2.5 - mAdc - 2,5 1,16 13 4
5 - - - - - - - 3,5,16
T e T T e T
5 - - - - - - - 1,5,15 16

Saturation Voltage vCE(sat) 5 - 400 - 400 - 400 | mvde - 300 - 300 - 320 | mvde - - 1,2,16 13 4
5 - - - - - - - 16 1,3
5 - l - - l - - l - l - 1 15,16
5 - - - - - - - 1,16 14

Power Supply Current IPD* 13 - - 3 - - mAdc - - - 37 - mAde 1,9,10,16 - - - -

Drain
Pulse Pulse
In Out
Switching Times t2+5+ 5 - - - 32 - - ns - - - 32 - - ns 2 5 - 13 1,4,16
ty 5. 5 - - - 26 - - ns - - - 26 - - ns 2 5 - 13 1,4,16

*IPD test is for both halves of the dual selector.

Ground inputs of dual selector not under test.

Other pins not listed are left open.

(penunuod) 410860 ‘dLOL6DIN



MC9701P, MC9801P (continued)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin Vee TPout

|
|
Input O‘_DD_D)_—_JG_

Any MRTL NOR Gate

Any MRTL
y 1N3063 3-Input NOR
or Equiv Gate
TPin 05V

TPout 05V




4-BIT PARALLEL PLASTIC MRTL MC7OOP/800P series
FULL ADDER

MC9704P - MC9804P

MC9704P/9804P is a four-bit full adder with ripple-
through carry.

{0.75] [0.75] [0.75] [0.75]
(2.25) (2.25) (2.25) (2.25)
Y1 Y2 Y3 Y4
[0.75] {0.75] [0.75] [0.75]
(2.25) (2.25) (2.25) (2.25)
X1 X2 X3 X4
14 T15 T12 Tﬂ 2 T3 TQ TB
750 6 Co tpg = 125 ns typ
Z Cot—Ci Co—Ci Col—ICi '—-—OC Pp =265 mW typ
o
i (6) Operating Frequency = 8.0 MHz
(2.25) [2}
A T I B
s1 s2 s3 s4
(6) [2] (6) [2] (6) {2] (6) [2]
Number in Par is Indi Loading Factor
for mW MRTL. Number in Brackets Indicates
Loading Factor for MRTL.

(1/4 OF CIRCUIT SHOWN)

Vee
—0
13
R1 SR2 SR3 R2 R2%R2
R1 R2 R2 R2 R2 s
o-wv-K R2 [
M p
R1 TYPICAL RESISTANCE VALUES
o ¢ na R1=750Q
X _J R2=1.5k
V.— R3 R3 R3 R2 R3=3.6k
o—
S N ~ (rT
T
T Co
O
o
GN




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES
Test procedures are shown for one adder (Volts)
only. The other adders are tested in the @ Test v v v v v
same manner. Temperature in on BOT off cc
0°C| 0.960| 0.930| 1.80 0.570 3.60
MC9804P ! +95°C| 0 910| 0.880| 1.80 0. 500 3.60
+75°C{ 0.820| 0.790| 1.80 0.450 3.60
+15°C| 0.865] 0.865| 1.80 0.475 3.60
MC9704P < +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 MC9804P Test Limits MC9704P Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under 0°C +25°C +75°C +15°C +25°C +55°C v v v v v 6nd
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit [ Min | Max | Min | Max | Min | Max | Unit | " on BoT off cc
Input Current 0751, | 14 | - | 450 | - |450 | - | 427 |uAde]| - | 875} - | 375 - | 388 |uAde| 14 - 15,16 - 13 4
15 | - - - - - 15 - 14,16 -
16 | - - - - 16 14,15 -
Output Current Ly 1 [-1.20 - }1.20] - |[1.14| - |mAde|-1.00f - [-1.00f - |-0.94[ - |mAdc| - 1,15 - 14,16 13 4
5 - - - - - - - , - 2,11,12,14,15,16
6 - - - - - - - | 6,89 - 2,3,14,15,16
7 - - - - - - - 7,9 2,3,8,14,15,16
10 - - - - - - - | 10,11 - 12,14,15,18
Output Voltage Vout 1 - lo.500| - |o0.400] - |0.400{ vdc | - |0.400] - ]0.300] - |0.320| vdc - - - 14,15,16 13 4
5 - - - - - - - - 2,3,11,12,14,15,16
6 . - - - - - - - 2,3,8,9,11,12,14,15,16
7 - - - - - - - - - 2,3,8,9,11,12,14,15,16
10 | - - - - - - - - - 11,12,14,15,16
Power Supply IPD 13 - - - 80 - - mAdc - - - 80 - - mAde - - - - 13 4
Current Drain
Pulse | Pulse
Switching Times In_| Out
Propagation Delay t16+6+ 6 - - - 135 - - ns - - - 135 - - ns 16 6 2,8,11,15 - 13 3,4,9,12,14
tieg. | © - - | - | o] - - - - | - |10 - - 6 |2,811,15 - 3,4,9,12,14
tigers | 1 - -l - |90 | - - - < -] 90| - - 1 - - 2,3,4,8,9,11,12,14,15
ti6o1- 1 - - | - | 50| - - - - | - {50 - - 1 - - 2,3,4,8,9,11,12,14,15
tigeron| 10| - - | - fws| - - - - - [ 105] - - 10 15 - 2,3,4,8,9,11,12,14
tre-10-| 10 | - -l -] - - - R A T - 10 15 - 2,3,4,8,9,11,12,14
tiess | O - - - 120 - - - - | - f o} - - 5 11,15 - 2,3,4,8,9,12,14
tigs. | B - - - 190 | - - - - | - | 90| - - 5 11,15 - 2,3,4,8,9,12,14
tigats | 7 - - - |85 - - - - - | 13| - - 7 2,11,15 - 3,4,8,9,12,14
tiere | 7 - - - | uo| - - - - - | 1o - - | 7 2,11,15 - { 3,4,8,9,12,14

Pins not listed are left open.

(penunuod) 40869 ‘d70L6ON



MC9704P, MC9804P (continued)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

Vee

O—
1N3063

or Equiv

TPout
® "

—_(F— [

Lidoided

)
f

l tnput Pulse

VeoT
__J_-—l:::st
500 ns—J L

f=1.0 MHz
tr=1t <10 ns

TP;

TPout

Load and driving gates must be MRTL NOR Gates.




DUAL 4.CHANNEL PLASTIC MRTL MC700P/800P series
DATA DISTRIBUTOR

MC9707P - MC9807P*

MC9707P/MC9807P consists of two electronic, one-
(113 1 —{>o_ _ pole, four-position switches which route one-bit of binary
3: >° 3 (18)[5] 3=1-2-18 data to one of four output lines. Switching is accom-
X plished by means of a pair of BCD coded select lines.
D—s (16)[58] 5=1-2-16
[2)¢(5) 2 1) 2 15 (16)[5] 15=1-2-16 TRUTH TABLE
INPUTS | OUTPUTS
(216 16 [: 3 14 (16)[5] 14=1-2-16 D|S1]s2/0]1]23
Pin] 1| 2[16| 3|5 (1514
Numbers| 9 | 8 {10] 7|6 1112
Level 0| *|* | 0|0[{0]|O0
1@ 9— >o— I 1ofo]|1]|olofo
7 (16)[s] 7=9-8-10 1lol1lol1lolo
1l1jolojel1|o
) - 1l111]oloflolf1
] 1 6 (16)[5] 6=9-8-10 -
Either state.
2 ) =9.8.10
(2148 BJ—{ o @—11(16)[5] 11=9.8.70 Avg" tpa = 25 ns typ
Pp = 150 mW typ
12 (16}[5] 12=9-8-10
(214s) m«L%—@c’_ (eis]
. _ton * toff
N . P . A"Qtpd_ 2
umber in parenthesis indicates loading factor for mMWMRTL.
Number in brackets indicates loading factor for MRTL.
3 5 15 14
Vee oT i "’T 3
-
13
R13 R13 R13 R13
GND —|
4 l
R1S R3 L = R3 = + R3 L = R3 L +
Data
Input .
—_—
1 R2
+  3$R1 ::na :)FM iinz $Ra SR4 2:R2 R2 ::H2
$1
o—p TYPICAL RESISTANCE
2 R4 VALUES
= R1=6409
R2 =45092
9 R3 = 60082
3m R4 =675%
s2
O g
16 R4 2 1 9
51 2 8
= S2_| 16 | 10
o 3 7 PINOUTS
5 6
2 15 | 11
1/2 OF CIRCUIT SHOWN 14 | 10

TSee General Information section for packaging.



ELECTRICAL CHARACTERISTICS
Test procedures are given for only one of

the Dual Data Distributors. The other Data 1— 3
Distributor is tested in the same manner.
b ) 5
’_D__
2 15
|
16Jﬁ>°—£>‘ 1 TEST VOLTAGE VALUES
Volts
9 —>o— ; @ Test ( )
L Temperature| Vin Ven Veor Voir | Vec
o >—s 0°c| o.960 0.930 1.80 | 0.570 | 3.60
8 J..[>_ ) 1 MC9807P{ +25°C| 0.910 | o.880 | 1.80 | 0.500] 3.60
][ +75°C| 0.820 0.790 1.80 | 0.450 | 3.60
10%‘@12 +15°C| 0.865 | 0.865 | 1.80 | 0.475 | 3.60
MC9707PS +25°C| o0.850 0.850 1.80 | 0.460 | 3.60
+55°C| o.800 0. 800 1.80 | 0.430 | 3.60
Pin MC9807P Test Limits MC9707P Test Limits TEST VOLTAGE APPLIED
Under 0°C +25°C +75°C +15°C +25°C +55°C 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
Tnput Current L, 1 - |600] - |600| - [ 570 |pAde| - [500 | - [s500 | - |470 | pade 1 - - - 13 4
2, 2 - |1200| - |1200| - | 1140 l - |1000] - |1000| - | 940 2 - 16 - l l
n 16 | - |1200{ - |1200( - | 1140 - |1000| - |1000| - |940 16 - 1 -
Output Current Ly 3 3.00f - |3.00f - 12.85/ - |mAdc|2.65| - [2.65| - [2.50| - |mAdc - 1,3 - 2,16 13 4
5 - - - - - - - 1,5,16 - 2
14 i - - - - - - - 1,2,14,16 - - l l
15 - - - - - - - 1,2,15 - 16
Output Voltage Vout 3 - | 500 - | 400} - | 400 |mvdc| - | 400 | - | 300 - |320|mvde - 2 1 - 13 4,16
5 - - - - - - - 2 1,16 - 4
14 | - - - - - - - - 2,16 1 l
15 | - - - - - - - 16 1,2 -
Power Supply Drain IPD 13 - - - 68 - - |mAdec - 68 - | mAdc - - 2,8,10,16 - 13 1,4,9
Current
Pulse | Pulse
L In Out
Switching Times tage | 1 | - | -] - |38 |- ns | - | - |- 3 | - |- | ns 1 3 - St 2,18
t1_3_ 1 - - - 26 - - ns - - - 26 - - ns 1 3 - - 13 2,16

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

(Panunuod) 470869 ‘dLOL6IW



MC9707P, MC9807P (continued)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

1nput l l

Pulse

INPUT PULSE
f=4.0 MHz
PW = 100 ns
PH=10V
t, =t <10 ns

Input

TP T
n out Any MRTL NOR Gate
with at least three
inputs
Any MRTL
NOR Gate hd

225

1N3063

Equiv

To measure tg47+ and tg_z_, connect input to pin 9, output

to pin 7, and ground pin 1. The remainder of the test configuration
is unchanged.

TPin

TPout

143+
tg+7+

Q Vce




QUAD SCHMITT
TRIGGER

PLASTIC MRTL MC700P/800P series

MC9709P - MC9809P

The MC9709P/9809P device consists of four Schmitt
Triggers in a single 14-pin dual in-line plastic package. It
provides a square-wave output from a slow-rise-time input
with 650 mV internal hysteresis.

2 ST
j af——1 (16151
3
5 ST
:D a 7 (16)[5}
6
10 8 (16)[5]
12
i ) Rl 14 (16)(s]
13

tr = t§ = 20 ns typ

Avg. tod = 30 ns typ, Avg. =
f=18 MHz typ

Pp =95 mW typ

ton * toff
2

Upper Trigger Voltage = 1.40 V typ
Lower Trigger Voltage = 0.75 V typ

Number in ParenthesisIndicates mW MRTL Loading Factor.
Number in Brackets Indicates MRTL Loading Factor.

R1 =450 8
R2=2.0k
R3=500Q

TYPICAL RESISTANCE VALUES

R4=15k
R56=640 Q




ELECTRICAL CHARACTERISTICS

Test procedures are shown for one Schmitt

TEST VOLTAGE VALUES

Trigger only. The other Schmitt triggers
are tested in the same manner. @ Test (VOITS)
Temperature Von Veor Vost Vee
s 0°C | 0.930 1.80 0.570 | 3.60
MC9809P < +25°C | o0.880 1.80 0.500 | 3.60
( +75°C | o0.790 1.80 | 0.450 | 3.60
s +15°C | o0.865 1.80 0.475 | 3.60
MC9709P - +25°C | 0.850 1.80 0.460 | 3.60
) +55°C | 0.800 1.80 0.430 | 3.60
Pin MC9809P Test Limits MC9709P Test Limits TEST VOLTAGE
Under| 0°C +95°C +75°C +15°C +95°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 | Von | Veor | Ve | Vec | 6nd
Output Current IAs 1 3.0 - 3.0 - ]2.85 - mAdc | 2. 65 - |2.65] - [2.50| -~ mAdc 1 2 - 11 4
1 3.0/ - |3.0| - |2.85] - |[mAdc|2.65| - }2.65| - |2.50{ - |mAdc 1 3 - 11 4
Output Voltage Vout 1 - 500 - 400 - 400 |mvde| - 400 - 300 - 320 |mVdc - - 2,3 11 4
Power Supply Drain IPD 11 - - - 32 - - mAde | - - - 32 - - mAde - - - 11 4
Current
(Total Device)
Pulse Out | Input
Cutput Pulse tiy 1 - l100 | - [100]| - | 100 | ns - 100 | - {100 | - | 100 | ns 1 2 - 11 4
Rise and Fall Times ty_ 1 - J10 | - {100 | - | 100 | ns - 100 | - {100 | - | 100 | ns 1 2 - 11 4

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

(penunuod) 460860 ‘d60Z6JN



MC9709P, MC9809P (continued)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPout

Any MRTL 3-Input
NOR Gate

Wave-
O— form
Gen.

e

These waveform requirements are the only -
restrictions for test.

f 260 Hz
PA®=2.0V Do not exceed + 4.0 volts.

TPout




QUAD 2-INPUT
“AND"” GATE

\

PLASTIC MRTL MC700P/800P series

MC9713P » MC9813P

Increased logic flexibility is provided by MC9713P/9813P,
quad 2-input AND gates in a single 14-pin dual in-line
plastic package.

11(3) 1
b 1 3(16)[5]\ ( e 3(16)(5]
(1@ 2
(113 2
1@ 6 6 (16)(5] ni@ e -
[11(3) 7 5 (16
nie 7
> OR <
(116 9 i e
1@ 10::1 ) 8 (1615l 8 (16)(5]
[11(3) 10
@ 12 [11(3) 12
:” 3 13:D_ 14 (16)(5] 14 (16)(5]
K ) k [11(3) 13
Ayg tpd' =28 ns typ
Pp = 100 mW typ
Number In Parenthesis Indicates Loading Factor FormW MRTL. Operating f =14 MHz typ
Number In Brackets Indicates Loading Factor For MRTL. . ton * toff
Avg tpg = N
3 5 1 8 14
Q Q QVee ? 9
< o
3R4 l ?: R4 3R4 gRa
Lol J O ‘\1 L
R2 R3 R3 R2 ZR2 2R3 R3 <:H2 <:R2 R3 R3 :;H? i;nz R3 R3 ::RZ
< <
R1 R1 %m R1 R1 R1 R1 R1
O GND
1 2 6 7 9 a o 12 13
TYPICAL RESISTANCE VALUES
R1=450Q R3=15k
R2=18k R4 =640Q




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES
Test procedures are shown for one gate
only. The other gates are tested in the @ Test (VOHS)
same manner. Temperature | Vi, Von Voor | Ver | Vec
s’ 0°C | o0.960 0.930 1.80 | 0.570 | 3.60
MC9813P 1 +25°C | o0.910 0. 880 1.80 | 0.500 | 3.60
+75°C | o0.820 0.790 1.80 | 0.450 | 3.60
s +15°C | o.865 0. 865 1.80 | 0.475 | 3.60
MC9713P  +25°C | o0.850 0. 850 1.80 | 0.460 | 3.60
( +55°C | o0.800 0. 800 1.80 | 0.430 | 3.60
Pin MC9813P Test Limits MC9713P Test Limits TEST VOLTAGE
Under 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 | Via Von Vaor | Vo | Vec Gnd
Input Current Ly 1 - 600 | - 600 - 570 | pAde| - 500 | - 500 [ - 470 | pAde 1 - - - 11 4
2 - |e00 | - |600| - |570|pade] - 500 | - | 500| - | 470 | pAdc 2 - - - 11 4
Output Current Ius 3 3.0 - 3.0 - |2.85| - |mAdc|2.65| - |[2.65 - [2.50] - [made - 1,2,3 - - 11 4
Output Voltage Vout 3 - |400 | - |30 - [350 |mvde] - 300 | - [ 200 - [ 320 mvde - 2 - 1 11 4
ou 3 - |400 | - [800| - |350 [mvde| - | 300 | - [ 200| - [ 320] mvde - 1 - 2 11 4
Power Supply Inp 11 - - - 36 - - |mAdce] - - - 36 - - | mAde - - 2,7,10,13 - 11 1,4,6,9,12
Drain Current
Pulse In |Pulse Out
Switching Times
t1h3s 3 - - - 42 - - | ns - - - 42 | - - ns 1 3 2 - 11 4
b3 - - - 26 - - - - - 26 | - - 1 2 -
tyyas - - - 42 - - - - - a2 - - 2 1 -
ty g - - - 26 - - - - - {2 | - - 2 1 -

Ground inputs of gates not under test.

Other pins not listed are left open.

(penunuod) 4eL86IN ‘dELLEOIN



MC9713P, MC9813P (continued)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin TPout

Any MRTL
input Pulse NOR Gate
f=1.0MHz
PW = 100 ns

PH=10V
t,=1%<10ns 1N3063
Or
Equiv

VeoT

v
TPin
L.

TPout




“NAND” GATE

QUAD 24NPUT \ PLASTIC MRTL MC700P/800P series

MC9714P » MC9814P

Increased logic flexibility is provided by MC97 14P/9814P,
quad 2-input positive logic NAND gates in a single 14-pin
dual in-line plastic package.

\ ( Mm@ 1
me '___-Do—sue)[sl 3(16)(5]
113 2 2

[11(3)

[11(3) 6

E:::Z; ::':}—5(16)[51 5 {16)[5]
113 7
? OR<

(1163 9
[11(3) 9:D>—8(16)151 8 (16)[5]
(11(3) 10 [11(3) 10
(113 12 1113 12
1 j}14(16)[5] 14 (16)(5]
13113
) (11(3) 13
Numberin Par isindicates mW MRTL LoadingFactor.  Pp = 145 mW typ
Number in kets Indi MRTL Loading Factor.  Operating f = 14 MHz typ
14
°
0 11
R23 A5 SR6 R2 $ R2S Vee
b4 pd < <
Ra
N_ARS
R1 — R1
1 o—'wV—K R3 1—'\*/\’—0 12
R1 o R1
2 o—'w»—-—Kl —VW—o0 13
R23 R23 R6 %; RS ] SR6 R23 R2Z
R4 R4
.RSV{ —~ R3
R1 A i
6 R3 R }-'wv—o 10
VAV‘V ol J'A'A
R1
7o—~w———’q 1>‘__«M,_om 9
> _ - o 4

TYPICAL RESISTANCE VALUES é é GND
R1=450Q R4 =500 5 8
R2=18k RS = 6400

R3=15k R6=3.6k




ELECTRICAL CHARACTERISTICS

Test procedures are shown for one gate

TEST VOLTAGE VALUES

only. The other gates are tested in the @ Test (Volts)
same manner.
Temperature | V,, Von Veor Vot | Vee
s 0°C | 0.960 | 0.930 1.80 | 0.570 | 3.60
MC9814P 4+25°C [ 0.910 | o0.880 1.80 | 0.500 | 3.60
2 +75°C | 0.820 0.790 1.80 | 0.450 | 3.60
§+15°C 0.865 | 0.865 1.80 | 0.475 | 3.60
MC9714P < +25°C [0.850 | o0.850 1.80 | 0.460 [ 3.60
/+55°C 0. 800 0. 800 1.80 | 0.430 | 3.60
Pin MC9814P Test Limits MC9714P Test Limits TEST VOLTAGE
Under] 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 | Via Von Veor | Verr | Vec | Gnd
Input Current L 1 - | so0| - fe00 | - | 570 pade| - | 500 - |500| - | 470 |pAde 1 - - 11 4
2 - | s00| - } 600 |- | 570 pade| - |s500| - |500| - | 470 | pAde 2 - - - 11 4
Output Current I, 3 |30 - |30] - [2.85] - |mAdec{2.65] - [2.65] - [2.50] - |maAdec - 2,3 - 1 11 4
3 |30| - |30] - [2.85] - |mAde]2.65| - [2.65{ - [2.50] - |madc - 1,3 - 2 i1 4
Output Voltage Vout 3 - | 400| - | 300 | - |350 |mvac| - |300]| - |290| - | 320 |mVde - 1,2 - - 11 4
Power Supply Drain IPD* 11 - - - 52 - - |mAde | - - - 52 - - |mAdc - - 1,2,6,7,9, - 11 4
Current 10,12,
Switching Times Pulse In| Pulse Out
tise 3 - O I -1 O - ns - - - is7 | - - | ns 1 3 2 - 11 4
t 3, - - - |38 |- - - - - 138 | - - 1 3 2 -
ty g - - - |57 |- - - - - {57 | - - 2 3 1 -
ty o, - - - ]38 |- - - - - |38 | - - 2 3 1 -

Ground inputs of gates not under test.
*This test includes all gates (13 mAdc per gate).

Pins not listed are left open.

(panunuod) 4186 ‘di7LLEDIN



MC9714P, MC9814P (continued)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

Any MRTL 3-lnput

INPUT PULSE
f=1.0MHz
PW= 100 ns
PH=1.0V

tr=t<10ns N 3

OR EQUIV

VeoT

05V

TPin
oy

TPout




QUAD 2-INPUT

PLASTIC MRTL MC700P/800P series
“OR" GATE

MC9715P « MC9815P

MC9715P/9815P provides increased logic flexibility,
quad 2-input OR gates housed in a single 14-pin dual in-line

plastic package.
M@ 1 [11(3) 1
3(16)[5 3(16)(5]
(13 2:D_ (rerts) (13 2
nle e 5 (16)15] (e e 5 (16)[5]
@ 7 (113 7
OR
[11(3) 9 113 9
8 (16)151] 8 (16)[5
[11(3)10:D_ {11(3) 10 (e)is]
(s a2 14 (16){5) tre1z 14 (16)[5]
1313 [11(3) 13
Pp = 100 mW typ (Inputs Low)
= 28 mW typ (Inputs High)
Operating f = 14 MHz typ
Number In Par is | ndi MWMRTL Loading Factor.
Number In Indi MRTL Loading Factor.
3 5 8 14
Q (] o 9
1
Vec ©
< > > > > > >
. R2Z R43 R23 R4 R23 R43 R23 Ra3
GNDQ
= A3 R3 R3 ]R3
e < p 4
R1 = Rl R1 = R1 R1 = m R1 = m
1 2 6 7 9 10 12 13
TYPICAL RESISTANCE VALUES
R1=45090 R3=5000
R2=1.8k R4 =640




ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one TEST VOLTAGE VAI'UES
gate. The other gates are tested in the
same manner. @ Test (Volts)
Temperature Vin Von Veor | Ve | Vec
0°C | 0.960 0.930 1.80 | 0.570 | 3.60
MC9815P < +25°C | 0.910 0. 880 1.80 | 0.500[ 3.60
+75°C | 0.820 0.790 1.80 [ 0.450 [ 3.60
S +15°C | 0.865 | o0.865 1.80 | 0.475 | 3.60
MC9715P < +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
Pin MC9815P Test Limits MC9715P Test Limits TEST VOLTAGE )
Under 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 Von Veor | Vert | Vec | 6nd
Input Current 19 1 - |eoo| - |600 | - | 570 |uAdc| - | 500 | - |500| - | 470 | uAde 1 - 2 - 11 4
2 - |eoo| - |600]| - | 570 |uAdc| - [500| - |s500| - | 470 | pAde 2 - 1 - 11 4
Output Current IA5 3 3.0 - /3.0 - la.85| - [madc|2.65] - |2.65] - |2.50] - [made - 1,3 - - 11 4
Output Voltage Vout 3 - {400 - 1300 | - }350 |[mvde| - | 300| - |200]| - | 320 |mvdc - - - 1,2 1 4
Power Supply IPDl 11 - - - 9.5 - = |mAdc| - - - 9.5 - - mAdc - - * - 11 4
Drain Current Lpe | 20| - |- |- |98 |- |- |mage| - [ - | - |8 |- |- |maac| - - - - 1| 4w
Pulse In | Pulse Out
Switching Times
ti.34 3 - - - 50 - - ns - - - 50 - - ns 1 3 - - 11 2,4
t 3. - -1 -4 | - - - - - | a5 | - - 1 - - 2,4
to .34 - -] - ]s0{ - - - - - {50 | - - 2 - - 1,4
ty - -l - 14| - - - - - las | - - 2 - - 1,4

Ground unused input pins.

*All inputs at Vgor (inputs 1, 2, 6, 7, 9, 10, 12, 13).
**All inputs at ground (inputs 1, 2, 6, 7, 9, 10, 12, 13).

Other pins not listed are left open.

(Penunuod) 4GL86IW ‘dGLL6DN



MC9715P, MC9815P (continued)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin TPout
Any MRTL
Input Pulse NOR Gate
f=1.0MHz 225 3 Any MRTL 3-Input
PW = 100 ns b3 NOR Gate
PH=10V
=1 <10ns 1N3063
Or Yy
Equiv
05V
TPin ?
t_
TPout
=ttt

05V




{ \ PLASTIC mW MRTL MC700P/S800P series
HEX INVERTERS

MC9718P - MC9818P

Six individual circuits are contained in a single
package. Each provides the simple inversion function.

Vee
11 1 2 3 5 6 7 >O a
i 1) 8 7 @ 7=8
R2 R2 R2 R2 R2 R2 1) 9——-Do-—6 4)

(1) 10-——-4>o——-—5 (4)
ith 12-———>c>—3 (@
R1 3R1 2R1 SR1 2R1 3R1 ]’
12 13 12 10 9 8 a (1) 13—-——J>°_'2 @
GND
TYPICAL RESISTANCE (1) 14—-—4><>—1 (4)
VALUES
R1=15k
R2 = 3.
2=36k thd = 27 ns .
Pp = 7.0 mW (Input High) Number In Parenthesis Indicates
3.0 mw+{Input Low) Loading Factor

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

i
TPin TPout
T ) 0
1.5 V %BMC817P
i
|500
—|soof
f=1.0 MHz % 1N3083 %MC817P
ty <10 ns ¥ OR
tf <10 ns ] EQUIV
= GROUND UNUSED INPUT PINS,




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one inverter only.
The other inverters are tested in the same manner. @ Test Walts)
Temperature | V,, Ven Veor | Vou Voo
S 9°C J0.880 [0.850 | 1.80 | 0.500] 3.60
MC3818P ¢ 4 25°C [0.830 | 0.800 | 1.80 | 0,460] 3.60
+75°C 10.740 {0.710 | 1.80 | 0,400( 3.60
S +15°C {0.865 {0.865 | 1.80 | 0.475| 3.60
MCOT18P ¢ 49500 |0.850 J0.850 | 1.80 | 0.460] 3.60
l +55°C ]0.800 {0.800 | 1.80 | 0.430{ 3.60
MCa818P Test Limits MC9718P Test Limits TEST VOLTAGE
u::]ner 0°c +250c +15°c +15°C +250c +55°C APPLIED T0 PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Onit | Yie | Voo | Veor | Vo | Vec | Ond
Input Current L, 14* - | 150 - 140 { - | 140 | pAde| - [150 | - |150 | - 150 | pAde | 14 - * - 11 4
Output Current 1 Ad 1 570 - 570 - 535 - uAde ) 570 - 570 - 570 - uAde 1 - - 14 11 4
Output Voltage wout 1 - 400 - 350 - 300 { mVdc} - 400 - 300 - 320 | mVde - 14 - - 11 4
Saturation Voltage VCE(sat) 1 - 250 - 250 - 250 | mVde | - 220 | - 230 - 320 {mVde | - - 14 - 11 4
Pulse | Pulse
In Out
Switching Time ton+tofi 1,14 - - - 90 - - ns - - - 90 - - 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 VBO’I"

(panunuod) 481 86N 'd8L L6



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.

: \
—a 7=8
[11 (3) 8 > tpa = 12 ns
AN Pp = 13 mW typ (Input High)
[1] (3) 9 - 6 Negligible (Inputs Low)

{11 (3) 10 -2 5

NUMBER IN PARENTHESES
INDICATES mW MRTL LOADING FACTOR
[11 (3) 12 -2 3
NUMBER IN BRACKETS
AN INDICATES MRTL LOADING FACTOR

[1] (3) 13 - 2

~ When an expander is added to a gate, subtract 0.4 load from
-3 1 the output of the gate for each expander circuit added.
SEE GENERAL INFORMATION SECTION FOR EXPANDER RULES

{11 (3) 14

TR

>

-
w
W
¢
o
[+2]
3

Vv
Wy

R1$
<

VWV

> >
R13 R13 R12 R1 &

VWv

<
R1S

140 13& 12& 10& 9¢ 80 490
GND

V¢ connection to pin 11 is not shown
Typical Resistance Value
R1 =450 &




TEST VOLTAGE VALUES

@ Test (Volts) (Ohms)
Temperature |  V;, Von Veor | Vour Vee V*
S 0°C {0.960 |0.930 | 1.80 |0.570 | 3.60 | 840
MC8819P +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. g +15°C {0.865 {0.865 | 1.80 |0.475 | 3.60 | 640
The other expanders are tested in tha same manner. MCa719P +25°C [0.850 [0.850 | 1.80 |0.460 | 3.60 | 640
l +55°C 10.800 [0.800 | 1.80 |0.430 | 3.60 | 640
] MC9819P Test Limits MCS8719P Test Limits TEST VOLTAGE

u::,':,, 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 | Voo | Veor | Vou | Ve | Va* | Gnd
Input Current Iin 14 - 600 - 600 - 570 | pAdce ~ 500 - 500 - 470 | pAdc 14 - - - 11 1 4
Output Leakage Iopx 1 - 100 | - 218 | - 235 | pAde | - 100 | - (225 | - |225 |pAde 1 - - 14 11 - 4
Current
Output Voltage Vout 1 - 500 | - 400 | - 400 |mvde | - 400 | - 300 | - 320 |mvde | - 14 - - 11 1 4
Saturation Voltage VCE(sat) 1 - 400 - 300 - 350 | mVvde - 300 - 290 - 320 |mVdc - - 14 - 11 1 4

Ground inputs of expanders not under test.

* Resistor value to VCC

Other pins not listed are left open.

(P3nunuod) d6L86IN ‘d6LL6DN



PLASTIC mW MRTL MC700P/800P series
HEX EXPANDERS

MC9720P - MC9820P

Six individual expanders are contained in a single pack-
age to increase the input capability of the mW MRTL
gates.

h
m s N7 7-8 fpa =12ns
Pp = 30 mW (inputs High)
\\ Negligible (Inputs Low)
(1 o9 6 Number In Parenthesis Indicates Loading Factor.
(1 10 \s

NOTES ON THE USE OF THE MC9720/9820
1. The input loading factor of the expanded gate is 1.33.

(1) 13
2. Pin 11 of the expander must be connected to V.

\
\
»
(1) 14, \ 1 3. The output loading factor of the expander gate is decreased
0.5 load for every added node.

e

3
14 13 12 10 9 8 4

:O
puy

CONNECTION TO Ve NOT SHOWN
TYPICAL RESISTANCE
VALUES

R1 = 1.5 k§2




ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES J
Test procedures are shown for one expander only. @ Test (Voits) (k Ohms)
The other expanders are tested in the same manner, Temperature |  V,, Von Voor | Von Ve Vp*
; 0°C [0.880[0.850 | 1.80 [0.500 | 3.60 | 3.6

MC9820P +25°C 1 0.830 | 0.800 | 1.80 |{0.460 | 3.60 [ 3.8

+75°C | 0.740 | 0.710 | 1.80 {0.400 | 3.60 | 4.0

S +15°C  0.865 [ 0.865 | 1,80 [0.475| 3.60 | 3.6

MC9720P +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

(panunuod) 40z86IW ‘d0CL6IN

MC9820P Test Limits MC9720P 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 | Ve | Veor | Vo [ Ve | Va"
Input Current Iin 14 - 150 - 140 - 140 | pAde - 150 - 150 - 150 | pAde 14 - - - 11 1
Output Leakage lCEX 1 - 25 - 25 - 30 nAde - 40 - 49 - 50 rAde 1 - - 14 11 -
Current
Output Voltage vout 1 - 400 - 350 - 300 | mVdc - 400 - 300 - 320 | mvdc - 14 - - 11 1
ISaturation Voltage vCE (sat) 1 - 250 - 250 - 250 | mVdce - 220 - 230 - 320 |mVde - - 14 - 11 1

Ground unused input pins. Other pins not listed are left open. * Resistor value to V cc



{ QUAD ZINPUT mmm\ PLASTIC mW MRTL MC700P/300P series

MC9721P - MC9821P

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

1)

1 s
2
(1 s a5 NUMBER IN PARENTHESIS INDICATES
(1 7 LOADING FACTOR
(9 N
(1) 10 -8
(1) 12 A Y

-3 14 NOTES ON THE USE OF THE MC9721/MC9821

(113 1. The input loading factor of the expanded gate is 1.33.

2. Pin 11 of the expander must be connected to Vgc.
3. The output loading factor of the expanded gate is de-
creased 0.5 load for every added node.

w
]
-
+
N

tod = 27 ns

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

3¢9 50 80 1490

> < > > > > > >
R1Z R13 R13 R1$ R1$ R13 R13 RiS

GND

Ve connection to pin 11 is not shown
Typical Resistance Values
R1=1.5k




TEST VOLTAGE VALUES

@ Test {Voits) (ke)
Temperature { V,, Von Veor | Vot Vee Vp*
g 0°C {0.880 [0.850 | 1.80 |0.500 | 3.60 | 3.6
MC9821P { +425°C {0.830 [0.800 | 1.80 {0.460 | 3.60 | 3.6
ELECTRICAL CHARACTERISTICS +75°C |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
uFldl'l 0°c +2590 +75°C +«|5cc +250c +55°C APPLIED TO PINS LISTED BELOW:
nder
Characteristic Symbol | Test | Mim | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vi Voo | Veor | Vo | Ve | Vo™ | Gnd
Input Current I 1 - 150 - 140 - 140 | pAdc - 150 - 150 - 150 | pAdc 1 - 2 - 11 3 4
in 2 - 150 | - 140 | - 140 |pAde | - [150 | - {150 | - 150 |pAde | 2 - 1 - 11 3 4
Output Leakage ICEX 3 - 25 - 25 - 30 | uAdc - 40 - 40 - 50 |pAdce 3 - - 1,2 11 - 4
Current
Output Voltage Vout 3 - 400 | - 350 | - 300 |mvde | - |400 | - [300 | - |320 [mvde | - 1 - - 11 3 2,4
ouw 3 - 400 | - 350 | - 300 |mVde | - 400 | - |300 | - |320 [mvde | - 2 - - 11 3 1,4
Saturation Voltage VCE(sat) 3 - 250 - 250 - 250 |mVde - 220 - 230 - 320 |mVvdc - - 1 - 11 3 2,4
3 - 250 | - 250 | - 250 |mVde | - 220 | - |230 | - |320 [mvde | - - 2 - 11 3 1,4

Ground unused input pins.

* Resistor value to VeC.

Other pins not listed are left open.

(ponunuod) 412863 ‘dLZL60N



DUAL K FLIP-FLOPS PLASTIC mW MRTL MC700P/800P series

MC9722P - MC9822P

MC9722P/9822P consists of two J-K flip-flops in a single package.
Each flip-flop has a direct clear input in addition to the clocked inputs.

(1) 3—4qs ap——13 4)
(2) 2—QT
: _ CLOCKED INPUT
m 1—dqc gp—1414) OPERATION D
(1)12————l 0@ tnt1 @
s [ a [ a frog = 4-0 MHz
1 1 Q, = 'pd =75 ns typ
(1) 5——ds ap—-9 4) n@)| Gn Pp = 24 mW typ (Only Clock
1 o 1 0 Input High)
(2 6—QT o] 1 1] 1
m 7—dqc o, ap—s @ 0| 0| G |%®
) 10———] 1. Direct input {Cp) must be low.
2. The time period prior to the negative transition of the
clock pulseis denoted t, and the time period subsequent
to this transition is denoted tn+14-
3. Qp, is the state of the Q output in the time period tp,.
NUMBER IN PARENTHESIS INDICATES
LOADING FACTOR
1/2 OF CIRCUIT SHOWN
Vee
011
:; R3 R3 :;
8 R1 R1 o
Go- AA— AAA— a
R2 R2 9

CD100 ‘?‘3‘{}?‘5‘3\"4 ¥

R2 "\' R2
s ANA— W i—‘\M—O C
5 ,_/F R2 R;—C 7

R2 I R2

06
TYPICAL RESISTANCE VALUES GND T
R1 =45k R4 =20k
R2=15k R5 = 750

R3=3.6k




ELECTRICAL CHARACTERISTICS

Test procedures are shown for one flip-

TEST VOLTAGE VALUES

flop only. The other flip-flop is tested in 3—ds ab—13 @ Test Volts Pulse
the same manner. 2 T
Temperature Vin Von VBOT voff VCC cP
! €cod b 0°C| o.880 | 0.850 1.80 | 0.500 | 3.60 |V, toV
- : : - : in @ Voft
12—
MC9822P { +25°C| o.830 | 0.800 1.80 | 0.460 | 3.60 | V, toV g
5 —dS Qp——9 o
. +75°C| o.740 | o0.710 1.80 | 0.400 | 3.60 | V, toV .
7 c ¢y Bp—8 +15°C| o.865 | 0.865 1.80 | 0.475 | 3.60 | V; toV .
10— MC9722P < +25°C| 0.850 | 0.850 1.80 | 0.460 | 3.80 | V, toV g
0,
+55°C| o0.800 0. 800 1.80 | 0.430 | 3.80 | V, toV g
pin MC9822P Test Limits MC9722P Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under 0°C +25°C +75°C +15°C | +25°C | +55°C
Characteristic Symbol | Test | Min | Max | Min | Max | Min |Max | Unit { Min | Max | Min |Max | Min [Max| Unit | Vin Von Veor | Vorr | Vec G 6Gnd
Input Current L 5 - [1sof - [140] - | 140 pAde] - | 150 - |150| - |150 | pAdc 5 - 10 - 11 - 4
7 - - - - - - 7 - - - -
I RN A SRR EIRRE O I S -
2, 6 - |300f - |280] - |280 - |300] - [300] - [s00 6 - 5,7 - -
Output Current IA4 8 -570 - |[-570f -~ |[-535| - uAde [-570} - |-570| - }-570| - | pAdc - 8,10 - - 11 - 4
9% |-570| - |[-570| - |-535| - | pAdc|-570| - |-570( - |-570| - | uAde - 9 - - 11 - 4
Pin 1 Pin 2 Pl‘n 3
Output Voltage Vout 8@ | - |a00| - |350| - |300| mvac| - |400| - |300] - |320mvac 5 - 6 7 11 - 4,10
9® | - - - - - - 5 7 - -
9@ | - - - - - - - - 5 7
8® | - - - - - - - 5 - 7
9® | - - - - - - 5 7 - -
8@ | - - - - - - 5 - 7 -
8® | - - - - - - - 5 - 7
9@ | - - - - - - - - 5 7

Ground inputs of flip-flop not under test.
*Preset the device as follows: a.

Other pins not listed are left open.

b. Remove VBOT, ground pins 5 and 7.

c. Apply negative-going clock pulse (Cp) to pin 6 while pins 5 and 7 are still grounded.

(This changes the state of the flip-flop to a set condition. )

d. Remove ground from pins 5 and 7.

**Apply VpoT momentarily prior to arrival of clock pulse (Cp) to change the state of the flip-flop.

Momentarily apply Vot to pin 10, this preclears the flip~flop.

@ See Figure 4
® See Figure 5
@ See Figure 6
@ See Figure 7

(continued)

(Penuiuod) 4zZ86IN ‘dCZL6IN



ELECTRICAL CHARACTERISTICS (continued)

Test procedures are shown for one flip-
flop only. The other flip-flop is tested in

the same mannar. a—ds b3 TEST VOLTAGE VALUES
2—q7 @ Test Volts Pulse
1—4C ¢p Gp—14 Temperature |V, Voo | Veor | Vow | Vec G
12— 0°c| o.880 | o.850 1.80 | 0.500 | 3.60 | V, toV g
5—S ap—s= MC9822P { +25°C| 0.830 | 0.800 | 1.80 | 0.460 [ 3.60 | v, toV .
6 —aT o
7—dc ¢ ab—a +75°C| 0740 | o710 | 180 | 0.400 [ 3.60 | v toV .
10 +15°C| o.865 0. 865 1.80 | 0.475 | 3.60 | V, toV .
MC9722P < +25°C| o0.850 | 0.850 1.80 | 0.460 | 3.60 | V, toV .
+55°C| o.800 | o.800 1.80 | 0.430 | 3.60 | V, toV g
bin MC9B22P Test Limits MC5722P Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under 0°C +25°C +75°C +15°C | +25°C | +55°C
Characteristic Symbol | Test | Min |Max | Min | Max | Min |Max | Unit | Min |Max | Min [Max| Min [Max| Unit | Vin Vo | Veor | Vi | Vec G Gnd
saturation Voltage  |Vog(eay | 8, | - 250 | - |250| - |250| mvde| - |220| - |230] - |320(|mvac - 150 10%* 7 11 6 4
* - - - - - - - - - *
8 - - - - - - - - 10%¢ | 5,7 6
9 - - - - - - - 5,7 10%* -
g | - - - - - - - 5,7 - - l
g | - - - - - - - 7 - 5
9 | - - - - - - - - - 5,7
Pulse In |Pulse Qut
Toggle Frequency ftog 9 - - - 4.0 - - MHz | - - - 4.0 - - | MHz 6 9 - - 11 - 4,7,10

Ground inputs of flip~flop not under test.
*Preset the device as follows: a. Momentarily apply Vpor to pin 10, this preclears the flip-flop.
b. Remove VpQT, ground pins 5 and 7.
c. Apply negative-going clock pulse (Cp) to pin 6 while pins 5 and 7 are still grounded.

(This changes the state of the flip~flop to a set condition. )
d. Remove ground from pins 5 and 7.
“Apply VpoT momentarily prior to arrival of clock pulse (Cp) to change the state of the flip-flop.

Other pins not listed are left open.

@ See Figure 4
® See Figure 5
® see Figure 6
@ See Figure 7

(penuiuod) 4Z2Z869N ‘d¢ZL6I0N



MC9722P, MC9822P (continued)

FIGURE 1 — CLOCK PULSE DEFINITION

FIGURE 2 —~ TOGGLE MODE TEST CIRCUIT

TIME AjBCc|D]E
INTERVAL
1 go.l% _I.—l_
v
vy | - 10% | [
~  |=100ns
- tr ’l rtf
GND : INPUT PULSE

f=4.0 MHz
SEQUENCE OF EVENTS

A. Voltage applied to Clock pin is raised to V.
ty is not critical but should be < 1.0 gs.

Vi =+1.50 V

1 ns <t ortg <10 ns

% MC899P

e
51+ 1.0%
<

DUTY CYCLE 35% to 65%

TPin @

T TPout

TPuut frequency shall be
1/2 TP, frequency.

1

>

1N3063
OR Y
EQUIV

8. Biases of all other inputs are applied. Ve is VL =GND
applied without interruption throughout the PW =100 ns
testing.

c. Apply v ground (when

D. Clock pulse is allowed to fall to V| . tf must

remain within 10 ns minimum and 200 ns
maximum.

FIGURE 3 — TEST CIRCUIT

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

1L

% MC889P

TPin®

Establish set or
clear inputs at
high or low level

as required.
Ta Vi VH ° I >° | > 9 o TP
+26°C | +0.460 V£ 20mV | +0.830V i 20mV __' 500 L_ e out
0° | +0.500v+20mv | +0.880vi20mV ns 51+ 1.0% € O—Q¢ ,
+759%C | +0.400 v 20mv | +0.7240V :20mV 9 :: 500 + 1.0%
wmcsTz2e INPUT PULSE 1N3063 l =<c1 3
OR
Ta MY VH f=1.0 MHz EQUIV F 1N3063
4+25°C | +0.460 V+20mV | +0.850 Vi 20mV 1.0ns<tyorts <10 ns L OR
+15°C | 40475V £20mV | +0.865V+20mV VH = +1.50 V = EQUIV
+56°C | +0.430 V £ 2.0 mV +0.800 V + 2.0 mV VL = GND C1 = 100 pF including probe and jig.
FIGURE 4 — TEST WAVEFORMS FIGURE 5 — TEST WAVEFORMS
r 05V v 05V
S L S Vi
P Finz  VH e
’ * GND 1 ’ f GND
rT—c+
1.0 ns <t <10 ns ‘c_s+——-—0ns 1.0ns<t, <10 ns
1.0ns<t:<10ns
Pi o5V
in1 Vi * { '
Or v
Pin 3 i J r
f GND
FIGURE 6 — TEST WAVEFORMS FIGURE 7 — TEST WAVEFORMS
0.5V 0.5 .
1 Vi - t v s Vi
Pin 2 VH K Pin 2 VH X
f GND ‘ f GND
tC+T—
t |—— 50 ns —= 1.0ns<t, <10ns
1.0 nsLt4< 10 ns S+T~ 1.0ns<t; <10 ns
Pin 1 0.5 V
Vi or Vi '
‘ Pin 3 VH
T GND } ‘ GND




BCD-TO-DECIMAL
DECODER-DRIVER

PLASTIC MRTL MC700P/800P series

MC9760P - MC9860P

The MC9760P/MC9860P monolithic BCD-to-Decimal Decoder/Driver
is designed for use with high-voltage neon indicating tubes. The high-
voltage output transistors can withstand 70-volts (MC9860P), and 65-volts
(MC9760P), insuring direct operation of the indicator tubes without back-
ground glow. The inputs are compatible with MRTL logic functions.

TYPICAL INTERCONNECTION
DIAGRAM

TRUTH TABLE
INPUT* (BCD) QUTPUT (DECIMAL)
value 20 | 21 | 22 | 23 | o|1|2(3]|4al5]|6]|7]|8]|9
Pin No.| 6 7 15 14 915110/4]11}3]|12]2]13]1
Logic Levels| 1 1 1 1 CRERER R EBE 01234567829
o 1 1 1 1101|111} 1}1|1]1 _M09760P )
1 0 1 1 1{1]of1l1]1i1]1]1]1 BCD-Decimal Decoder/Driver
1} 0 1 1 1(1f1fol1|1]1]|1[1]n 20 21 22 23
1 1 o 1 1111101 1]1]1]1 6 7 15 14
] 1 o 1 11|11 1|0]11]|1]1]1
1 0 [+] 1 1111117011} 1}1
0 [] o] 1 111|111 1f0o1]1 2 7 10 [15
1 1 1 o] 1T|1]tj1]1]1]1}1{0}1 a1 Q2 a3 o4
0 1 1 [¢] 1t f1j3j1jrji1j1jo 5 MC767P
Enable —o0—E
’ nable Quad Latch
Logic 0" <1.5 Vdc @ 6.0 mA D1 D2 D3 D4
Logic ‘1" 65 Vdc (MC9760) 3 6 9 16
Logic ‘1" 270 Vdc (MC9860)
* Any input configuration not shown results in an indeter- 13 [10 |® 8
minate state at the outputs. Q1 Q2 Q3 04
Clock Input—oi T MC780P
Decade Up-Counter

20
m(s)so—[>o—l>o—

o

©
Q
°

o
°

21
[11(3) 7o——Do_Dc

o

22
[11(3)150—Do—‘>o—

e

6w

10 Q2

FS
o}
@

11 Q4

w
e
o

12 Q6

N
8

—

23
[11(3)14o—-l>o—{>o_.

—{>o—

Number in Parenthesis Indicates Loading Factor for mW MRTL.
Number in Brackets indicates Loading Factor for MRTL.

T

13 Q8

Pp =115 mW typ

8

PO

TSee General Information section for packaging.




MC9760P, MC9860P (continued)

Vee o- »
R2 R3
—0 9 (0)
o X
(29) 6 O—AAA—]
e
R3 .
JT —05 (1)
i
<
R2 $ne _Z —0 10 (2)
—7j —»—0
R1 R3 7
21) 7 0—AAA— —O04 (3)
k__[ ’ —O0 11 (4)
R2 R3 [—’f—‘
‘ R3 -l 03 (s)
R1
(22) 15 O—ANA— '
L_Z —0 12 (6)
=
! .R3
J-‘ -0 2 (7)
R2 R3
]
&__Z 13 (8)
R1
(23) 14 N
= _; 0 1 (9)
Numbers in parenthesis represent . '
standard BCD/Decimal Code. I
TYPICAL RESISTANCE VALUES
R1 =450
R2 = 6408

R3=38.75k
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ELECTRICAL CHARACTERISTICS TEST VOLTAGE/CURRENT
@ Test VALUES (Vdc/mAdc)
Temperature Vin Von Veex | la | b | Vec
0°C|[0.960] 0.930 40 |6.0] 5.0 3.6
MC9860P { +25°C|o0.910| 0.880 40 | 6.0| 5.0 | 3.6
+75°C[0.820] 0.790 40 | 6.0] 50 3.6
+15°C| 1.05 1.05 40 | 6.0] 5.0 3.6
MC9760P ¢ +25°C| 1. 00 1. 00 40 | 6.0] 5.0 | 3.6
+55°C| 0.95 0.95 40 | 6.0| 5.0 3.6
Pin MC9860P Test Limits MC9760P Test Limits TEST VOLTAGE/CURRENT APPLIED
Under 0°C +95°C +75°C +15°C +25°C +55°C TO PINS LISTED BELOW
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vin Voo |Veex || b | Ve Gnd
Input Current Iin g - 600 - 600 - 570 | pAde - 500 - 500 - 470 | pAde [} - - - - 16 8
- - - - - - 7 - - - -
IENENENNENEN AN I EEIE
15 - b - - - - 15 - - - -
Output Voltage Vout 1 - 1.5 | - 5| - .5 | vde{ - | 15| - | 15| - 1.5 | vde - * - 1 - 16 g*
Output Leakage Current Icpx 1 - - - 100 - - HAde | - - - 100 - - pAde - o 1 - - 16 8x*
Output Breakdown BVCEX 1 70 - 70 - 70 - Vdc 65 - 65 - 65 - Vdc - 6,7,14,15 - - 1 16 8
Voltage 2 - - - - - - - ! - - 2
3 - - - - - - - l - -] 3 l
4 - - - - - - - - - 4
5 - - - - - - - - - 5
9 . - - - - - - 14,15 - - 9 6,7,8
10 - - - - - - - - 10
11 - - - - - - - - - 11
12 - - - - - - - - - 12 l
13 - - - - - - - - - 13
Power Supply Current IpD 16 - - - 30 - - mAde - - - 30 - - mAde - 6,7,14,15 - - - 16 8
Drain

*IA is appiied to pin under test — Von and gnd are applied to inputs in accordance with truth table for "on" condition of pin under test (1 test for each output).
*VCEX is applied to pin under test — Vopn and gnd are applied to inputs in accordance with truth table for "off" conditions of pin under test (9 tests for each output).
Other pins not listed are left open.

*
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