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DEVICE SPECIFICATIONS
GATES AND INVERTERS

MC930G, MC830G
MC961G, MC861G
MC930F, MC830F P
MC961F, MC861F P
MC962G, MC862G
MC963G, MC863G
MC962F, MC862F P
MC963F, MC863F P
MC946G, MC846G
MC949G, MC849G
MC946F, MC846F P
MC949F, MC849F P
MC934F, MC834F P
MC936F, MC836F P
MC937F, MC837F P

Expandable Dual 3-2 Input Gates
Expandable Dual 3-2 Input Gates
Expandable Dual 4-Input Gates
Expandable Dual 4-Input Gates
Dual 2-Input Gates Plus Inverter
Dual 2-Input Gates Plus Inverter
Triple 3-lnput Gates

Triple 3-Input Gates

Quad Inverters

Quad Inverters

Quad 2-Input Gates

Quad 2-Input Gates

Hex Inverters

Hex Inverters

Hex Inverters

POWER GATES, BUFFERS, AND DRIVERS

MC944G, MC844G
MCO44F, MC844F P
MC932G, MC832G
MC932F, MC832F P
MC943G, MC843G

FLIP-FLOPS

MC931F,G, MC831F,P,G,
MC945F,G, MCB845F,P,G
MC948F,G, MC848F,P,G
MC952F, MC852F,P
MC953F, MC853F,P
MC955F, MC855F,P
MC956F, MC856F P
MC950F,G, MCB850F,P,G

MULTIVIBRATORS
MC951F,G, MC851F.P.G

COUNTERS
MC938F,  MCB838F P
MC939F,  MC839F P
EXPANDERS

MC933G, MC833G
MC933F, MC833F,P

Expandable Dual 3-2 Input Power Gates
Expandable Dual 4-1nput Power Gates
Expandable Dual 3-2 Input Buffers
Expandable Dual 4-Input Buffers
4-Input AND Driver with NOR Strobe

Clocked Flip-Flops
Clocked Flip-Flops
Clocked Flip-Flops
Dual J-K Flip-Flops
Dual J-K Flip-Flops
Dual J-K Flip-Flops
Dual J-K Flip-Flops
Pulse Triggered Binary

Monostable Multivibrators

Decade Counter
Divide-by-Sixteen Counter

Dual 4-3 Input Expanders
Dual 4-Input Expanders
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Vce = 5.0 Vde, TA = 259C

NUMERICAL INDEX

(Functions and Characteristics)

Output Propagation
Type @ Type @ Loading Delay Total Power
0to —55 to Factor thd Dissipation | Page
Function +750C Case +125°C | Case [Each Output| nstyp mW typ/pkg | No.
Expandable Dual 4-Input NAND Gate MC830 83,93 MC930 83 8 30 22 5-12
Expandable Dual 3-2 Input NAND Gate MC830 96A MC930 96A 8 30 22 5-12
Clocked Flip-Flop MC831 83.93.96A MC9a31 83,96A 7 40 55 5-28
Expandable Dual 4-Input Buffer MC832 83,93 MC932 83 25 35 85 5-24
Expandable Dual 3-2 Input Buffer MC832 96A MC932 96A 25 35 85 5-24
Dual 4-Input Expander MC833 83,93 MC933 83 - — - 5-52
Dual 4-3 Input Expander MC833 96A MC933 96A - - - 5-52
Hex Inverter MC834 83,93 MC934 83 8 30 66 5-18
Hex Inverter MC836 83,93 MC936 83 8 30 66 5-20
Hex Inverter MC837 83,93 MC937 83 7 25 90 5-20
Decade Counter MC838 83,93 MC938 83 8 30 MHz @ 150 5-44
Divide-by-Sixteen Counter MC839 83,93 MC939 83 8 30 MHz 150 5-48
4-Input AND Driver with NOR Strobe MC843 96A MC943 96A 250 mA 80 50 5-26
Expandable Dual 4-input Power Gate MC844 83,93 MC944 83 27 30 65 5-22
Expandable Dual 3-2 Input Power Gate MC844 96A MC944 96A 27 30 65 5-22
Clocked Flip-Flop MC845 83,93,96A MCg45 83,96A 12/10 @ 40 60 5-31
Quad 2-Input NAND Gate MC846 83,93 MC946 83 8 30 44 5-16
Quad Inverter MC846 96A MC946 96A 8 30 44 5-16
Clocked Flip-Flop MC848 83,93,96A MC948 83,96A 11/9 @ 40 70 5-31
Quad 2-Input NAND Gate (2 k2 pullup resistor) MC849 83,93 MC949 83 7 25 66 5-16
Quad Inverter (2 k2 pullup resistor) MC849 96A MC949 96A 7 25 60 5-16
Pulse Triggered Binary MC850 83,93,96A MC950 83,96A 10/8 @ 15 50 5-39
Monostable Multivibrator mMc851 83,93,96A | MC951 83,96A 10 40 30 5-42
Dual J-K Flip-Flop (common clock and Cp, MC852 83,93 MC852 83 12/10 @ 40 120 5-34
separate Sp)
Dual J-K Flip-Flop (separate clock and Sp, no Cp) MC853 83,93 MC953 83 12/10 @ 40 120 5-34
Dual J-K Flip-Flop (common clock and Cp, separate MC855 83,93 MC955 83 119Q 40 140 5-34
Sp. 2 k2 pullup resistor)
Dual J-K Flip-Flop (separate clock and Sp, no Cp, MC856 83,93 MC956 83 11/9Q 40 140 5-34
2 k9 pullup resistor)
Expandable Dual 4-Input NAND Gate (2 k pullup resistor) MC861 83,93 MC961 83 7 25 33 5-12
_Expandable Dual 3-2Input NAND Gate (2 k pullupresistor) mMCs861 96A MC961 96A 7 25 33 5-12
Triple 3-Input NAND Gate MC862 83,93 MC962 83 8 30 33 5-14
Dual 2-Input NAND Gate plus Inverter MC862 96A MC962 96A 8 30 30 5-14
Triple 3-Input NAND Gate (2 k2 pullup resistor) MC863 83,93 MC963 83 7 25 50 5-14
Dual 2-Input NAND Gate plus Inverter (2 k2 pullup MC863 96A MC963 96A 7 25 45 5-14
resistor)

@ G suffix denoted Metal Can, F suffix denotes Flat Package, P suffix denotes Plastic Package.
(i.e., MC830G = Metal Can, MC830F = Flat Package, MC830 P = Plastic Package)
@ Fan-out for MC830 series type / Fan-out for MC930 series type.

@ Maximum Counting Frequency




—GATES

/ LOADING DIAGRAMS 1

MDTL MC930/830 series

Numbers at ends of terminals represent pin numbers. Numbers in parenthesis indicate loading.
“G"" Package: Vcc = pin 10, Gnd = pin 5 unless otherwise noted.

“F’’ and P’ Packages: Vec = pin 14, Gnd = pin 7 unless otherwise noted.

MC830F, MC830P, MCI30F
MCB861F, MC861P, MCI61F

Expandable Dual 4-Input Gate

MC8306G, MC3306
MC861G, MC961G
Expandable Dual 3-2 Input Gate

MC844F, MC844P, MC944F

Expandable Dual 4-Input Power Gate
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*APPLIES TO MC861G, MC961G
*APPLIES TO MC861F, MC861P,
MC961F
MC844G, MC9446 MCB846F, MC846P, MCI46F MC862F, MC862P, MCI62F
Expandable Dual 3-2 Input Power Gate MC849F, MC849P, MCI49F MC863F, MC863P, MCI63F
Quad 2-Input Gate Triple 3-Input Gate
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Dual 2-Input Gate Plus Inverter
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MC832F, MC832P, MC932F
Expandable Dual 4-Input Buffer
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MC832G, MC9326
Expandable Dual 3-2 Input Buffer
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LOADING DIAGRAMS (continued)

—EXPANDERS

MC833F, MC833P, MC933F
Dual 4-Input Expander
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MC8336G, MC9336
Dual 4-3 Input Expander

(Y] 10 —

(6] 1— ) X 2
@ 3—
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(1) 9 —

—MULTIVIBRATOR

MC851F, MC851G, MC851P
MC951F, MC951G
Monostable Multivibrator

— DRIVERS

MC843G, MC9436
4-Input AND Driver with NOR Strobe

(10) ““AND™’ HIGH LEVEL
Qp—c
@ a 6 8
(10) 1—
@ b= al—d 2—1
e 3 —
*AVAILABLE IN 4§ ey
“F" & “P"' Pkgs. ONLY
“F” 8 “P¥ PKgs.: Voc = pin 14, Gnd = pin 7
“G" Pkg.: Vcc = pin 6, Gnd = pin 1 9 7
Pin Connections STROBE
Letter a b c d e - _
“F” & “P” Pkgs. 3| 46| 1] 2 B=1e2e3e4+7
“G" Pkg. 9| —J1w]| 7]s
—INVERTERS
MC834F, MC834P, MC934F MC836F, MC836P, MCI36F MC846G, MC946G
Hex Inverter MC837F, MC837P, MC937F MC849G, MC9496
Hex Inverter Quad Inverter
®) ® o
W 1—I>o— 6=1 W 1——Do— 2=T1
® ® o @ or
) Z—Dc»— 3 ) a—l So— 4 ) 1 2=1
@ ® ar o , (2) @)
o S—Do— 4 &) 5 —Do— 6
® 0
®) ® M e 7 6
68} Q—Do—m &) S*Do— 8
® o
®) ® o &) 9 8 )
1) 12—-Do_ 11 )] 11 —Do— 10
®) [: ® 0" .
N 13 > 8 o) 13 12 APPLIES TO MC849G, MC949G
*APPLIES TO MC837F, MC837P, MC937F

5-5




LOADING DIAGRAMS (continued)

—FLIP-FLOPS

Ml‘,831l-', Mcﬂ3lﬁ, mce3tp *Sp and Cp loading factor: 3 for MC831/MC931 types
MC931F, MC931G *) a __———l 2 for other clocked flip-flops
2 — **Q and Q loading factor: 7 for MC831/MC931 types
MCB45F, MC8456, MCB45P @/3) b—1s: N [ 12 for MC845 types
| — 10 for MC945 types
MC945F, MC9456 2/3) c—s2 11 for MC848 types
® d cP ot 9 for MC948 types
MC848F, MC8486G, MC848P (2/3) e =——{C, Pin Connections
MC948F, MC948G c ap—h % i
b h
' @/3) t—c, . Letter a cldle|fle i
. “F" & “P” Pkgs. | 10| 3| 4| 2|12|11| 5| 9| 6
Clocked Flip-Flop ) 34 “G' Pkg. 7] 2] 3] 1] of e|—{ 6] 4
J-K TRUTH TABLE
SYNCHRONOUS TRUTH TABLE (Connect S2to Q, C2 to Q)
ta o1 t tott
S Sz C C: Q S [ Q
0 X 0 X Q 0 0 Qn
(] X X 0 Q 1 [} 1
X 0 0 X Qn 0 1 0
X 0 X 0 Qn 1 1 @
0 X 1 1 0
X ) 1 1 0 ASYNCHRONOUS TRUTH TABLE _
1 1 ) X 1 So Co Q Q
1 1 X ) 1 1 1 NC NC
T 1 1 1 0 9 ! 1 0
1 0 0 1
0 — Low State (more negative) ) 0 1 1
1 — High State (more positive)
X — State of the input does not affect the state of the Asynchronous inputs, direct set (So) and direct clear
circuit. (Cp), override the synchronous inputs; they are inde-
U — Indeterminate State pendent of all other inputs.
MC852F, MC852P, MC952F i MC853F, MC853P, MC953F
MC855F, MC855P, MCI55F ’:csgvsﬂzem‘;:g':SdT"'I‘gsT:E/T'ﬁggs MC856F, MC856P, MCSS6F
" n .
Dual J-K Flip-Flop - Dual J-K Flip-Flop
So Co Q Q
1 1 NC NC
[} 1
1 0 0 2 4
0 0 1 1
5 (+ g .
) @/3) 3 s°°q 6 (**)
2 1 cP T
. ASYNCHRONOUS TRUTH TABLE 2/3) 2
50 MC953/MC853 and MC956/MC856 @53 c q 5 (**)
So Q Q
1 NC NC @ 10
0 1
So
S
@/ 1 L s q 80 @3 1 y Jsa 80
s i J-K TRUTH TABLE @ Bo—LF——dr
@3 12o+— K = Al Types @/3) 12 -
C..2 s T Toro ) K Ye @ 9 (%)
@ 1304 ] K [
0 0 Qo
1 0 1
_ 0 1 0 _
*Q and Q loading factor: 1 1 @ **Q and Q loading factor:
12 — MC852 Asynchronous inputs, direct set (Sp) and direct clear 12 — MC853
10 — MC952 (Co), override the synchronous inputs: they are in- 10 — MC953
11 — MC855 dependent of all other inputs. 11 — MC856
9 — MC955 9 — MC956




LOADING DIAGRAMS (continued)

—COUNTERS

MC838F, MC838P, MC938F
Decade Counter
(1.5) 8) (1.5) 8) (1.5) ®) (1.5) )
3Sor 4Q 12Spz 11 Q2 10S;: 9@ 5S0s 6Q¢
DECODING
LOGIC
0 Q Q2 Qz Qs
1@ Q@ @ Q
2 Q Q 9)
3la @& @
4 Q Q Q:
5 Q Q Q
6 Q Q Q
7 ] Q: Q
8 Q: Qs
9 Q Qs
(5)Co 2
MC839F, MC839P, MC939F
Divide-by-Sixteen Counter
DECODING LOGIC
@®) (1.5) ()]
11Q 108 9Qs ofd @& &
1l @ @& Q
2@ @ & @
3le @ @& @&
4l @ @
s5la @ & @
6 Q Q Q Qs
7la @ & @
8 Q Q Q Qs
sla @ @&
10 | Q e @ Q
e & &
2|6 @& &
13 Q Q Q: [
14 [ Q Q@ Q@ Q
G)Co2 15 /@ Q@ Q@ Q
—PULSE TRIGGERED BINARY
MC850F, MC850G, MC850P, SYNCHRONOUS ASYNCHRONOUS SINGLE TRIGGER
MCO50F, MCI506 TRUTH TABLE TRUTH TABLE TRUTH TABLE
Pulse T .emd Bi T T w16l ala (Pins Sz and C:
uise Irgg mnary 5 5 o & N 1 T TN The | tied together)
ol o] o 0] v ol 1] 1o tn s
1 X 1 X Qn 1 0 0 1 Si Cz Q
(1.5) a X 1 X 1 Qn 0 0 1 1 [} 0 u
! 0 1 1 0| G 1 0 0
(10) ol o x| 11 [ 1 1
(1.5) b—qls, So @) 0 0 1 X 1 1 1 Qn
s al—n 1| x|o]o} o
(100 pF) c—QIS: xJrjojojo
(10}
(100 pF) d—Qfc, _ @ 0 = low state (more negative) 1 = high state (more positive)
c —t
15 e 2 Co a X =don’t care U= indeterminate state NC = no change
.5 f_—T Pin Connections
. Letter alb|c|d|je|f|g]|h
* APPLIES TO MCS50F, MC9506 “F &P Pkes| 13| 4| 5| 6]10] 1|11] 3
“‘G"" Pke. 9| 3145|7182




MDTL

GENERAL INFORMATION

SECTION

INTRODUCTION
The MDTL line of diode transistor logic is a general
purpose logic family offering moderate speed, good noise
immunity, low noise generation, a high degree of logic
flexibility, and economy.

GATE FUNCTIONS

The MDTL family offers positive-logic NAND gates with the
capability of tying together the outputs of two or more elements.
This not only allows greater logic flexibility, but also reduces re-
quired inventory stocking levels since AND-OR-INVERT functions
(Wired OR) are readily obtained without special gates.

Buffer elements and power gates are available for driving large
capacitive loads and/or where fan-out requirements are high. The
buffer has an active pullup configuration, therefore the AND-OR-
INVERT function can not be implemented with the buffer. Out-
puts of two or more buffer elements (or multiple buffer and
power gate arrays) may be paralleled to achieve higher fan-out
providing the inputs are also paralleled.

PROPAGATION DELAY

The typical propagation delay through an MDTL gate is 30 ns
with nominal loading, providing the gate utilizes 6.0 k ohm pullup
resistors. (Gates with 2.0 k ohm pullup resistors, approximately
25% faster, are also available.) The propagation delay is asym-
metrical; tpg+ (propagation delay with the output transistor
turning off) is normally double the value of thd- (propagation
delay with the output transistor turning on). Itjwill also be found
that the value of tpqg- is affected very little By output loading,
while tpg+ is quite dependent on the capacitive load seen by the
output.

FLIP-FLOP OPERATING CHARACTERISTICS

There are two generic types of flip-flops within the MDTL
family- - an ac binary and master-slave configuration. The ac
binary is useful in high-speed systems (it will toggle at a rate typ-
ically greater than 40 MHz) and is also useful in control sections
where its unique truth table is often advantageous.

FLIP-FLOP TRUTH TABLES

The synchronous truth tables, specified for the single clocked
flip-flops (MC931/831, MC945/845, MC948/848) and the dual
J-K flip-flops, relate the state the output will attain after a nega-
tive transition of the toggle input to the state of the output and
the steering inputs (J-K or S-C) during the period when the toggle
input is high. The complete truth table is valid only when the
steering inputs are not allowed to change while the toggle input is
high.

For applications which require changing the steering inputs
while the clock input is high, a determination of the divergence
from the truth table may be obtained from Figure 1. Note that
the first four states do not affect the master section while the
remaining five may. A general rule for this type of flip-flop
(MC931/831, MC945/845, MC948/848 operated in the synchro-
nous R-S mode) is that if one or more conditions that affect the
master section are present while the clock is high, the flip-flop
will respond to the last condition present prior to the negative
transition of the clock.

Figure 2 shows a next-state table for J-K flip-flops, useful in

determining the response of J-K flip-flops to a negative clock
transition under conditions that involve changing the steering in-

puts while the clock input is high. Simply stated, satisfying either
of the last two conditions in the table at any time while the clock
input is high will cause the flip-flop to toggle when the clock goes
low. The above discussion and next-state table apply to the
MC931/831, MC945/845, and MC948/848 when operated in the
J-K mode as well as to the dual J-K devices in the MDTL family.

FIGURE 1 — SINGLE CLOCKED FLIP-FLOP

TRUTH TABLE

tn the1
S1[S2|C1|C2| @
0| x| 0} x Qp
O | x| x| 0] @n |These Conditions Have No Effect
x| 0| 0| x Qp, | On Master Section
x| 0] x o] Q,
O x| 1 1 2]
x| 0111 0 | These Conditions May Affect The
1 10| x 1 | Master Section
1 1 X 0 1
1 1 1 1 U

0 — Low State (more negative)

1 — High State (more positive)

x — State of the input does not
affect the state of the circuit.

U — Indeterminate State

FIGURE 2 — J-K NEXT-STATE TABLE

J K Q, Qp41
0 x o Q,
3 o] 1 Q,
X 0 (_)n
x 1 1 an

POWER SUPPLY REQUIREMENTS

Normal operating voltage for the MDTL series is 5.0 volts
+10%. Typical power dissipation is given for each circuit, as-
suming a supply voltage of 5.0 voits. Also specified is a maxi-
mum worst-case current drain at the operating voltage. It should
be noted that the specification of maximum current at 8.0 volt

_supply is primarily to guarantee reliability of the product under

adverse conditions. It is not meant to infer that 8.0 volts is a
normal operating condition.

Since power dissipation of an MDTL gate or flip-flop changes
little with changes in the output state, bypassing of the power
supply leads is not critical; however, a 1.0 uF capacitor where the
supply connections enter the board is recommended. This is
generally sufficient if the system is composed of gates and flip-
flops with passive pullup elements, but smaller capacitors (ap-
proximately 0.01 pF) should be distributed on the board with a
ratio of one capacitor for each eight packages if the board has a
high density of circuits with active pullup elements (i.e., buffers,
ac-coupled binaries, decade counters, etc.). It is also advisable to
bypass the supply with a single 0.01 uF capacitor in close proxim-
ity to any MC951/851 used in the system.



GENERAL INFORMATION

SECTION
MAXIMUM RATINGS
Characteristic Rating Unit
Supply Voltage — Continuous 8.0 Vdc
Pulsed, < 1 second 12
Output Current (into outputs) — mAdc
MC932/832, MC944/844 — Continuous 150
Pulsed, < 30 ms 300
MC951/851, MC950/850 — Continuous 50
MC950/850 — Pulsed, < 30 ms 100
All other types 30
Input Forward Current —10 mAdc
Input Reverse Current — mAdc
MC932/832, MC944/844, MC950/850 5.0
All other types 1.0
Operating Temperature Range — ¢
MC930 Series —55 to +125
MC830 Series Oto +75
Storage Temperature Range — oc
Metal Can and Flat Package —65 to +150 -
Plastic Package —55 to +125

GENERAL RULES

Cp
fc

The number of load circuits that may be driven from an output
is determinated by the input loading factor. The summation
of input loading should not exceed the drive capability of the
output.

With the exception of the buffer elements, the outputs of all
MDTL gates and inverters may be tied together to form the
Wired-OR function. For each added gate which has a 6 k ohm
pullup resistor, subtract 0.83 unit load. The addition of a gate
with a 2 k ohm pullup resistor reduces the available fan-out by
2.5 unit loads. No reduction in fan-out is required when wiring
collectors of gates or inverters which have no internal pullup
resistor.

The outputs of the Dual Buffer may not be tied together.

The outputs of the Dual Power Gate may be tied together to
perform the Wired-OR function.

An external load resistor should be utilized with the Dual
Power Gate. At Vg = 5.0 + 0.5 V, subtract the following
output loads:

R

2kQ — 2 loads

1k — 4 loads
510Q — 8 loads

For increased current capability, the inputs and outputs of %
MC932 and %2 MC944 can be paralleled (up to and including 4
common outputs). The combined output will equal 100 loads
while each combined input will equal 4 loads.

DEFINITIONS

Clock pulse

Counting frequency

ICE Test current for measuring LVCE

IcCEX
IF

Collector-to-emitter leakage of the output transistor

Forward current of input diodes for unit input load.
Also shown are 0.5 I, 2/3 If, 2 If, etc., which indi-
cate input loading factor times If.

12.112

IFcp

IFD
IFs

Imax

loL
loLs

IPDH
IpDL
IR

Ircp
Isc

LVce
PW
t

i

tpd+
tpd_

TPin
TPout
Vee
VceH
Veel
VCEX

VCPTH
VF

VFD
ViH
ViL
Vmax
VoH
VoHB

VoL
VoL

Vox

VR
Vx

Forward current of pins 2 and 12 of the pulse triggered
binary

Forward current of pin 9 of the monostable multivibra-
tor

Forward current of clock input diodes.Shown as 2 Igcp
for inputs with loading factor of 2.

Forward current of dual expander diodes

Forward current of SET and CLEAR input diodes.
Shown as 2 Igg for inputs with loading factor of 2.

Maximum rated power supply current with Vmax
applied

Output high current
Output low current

Output low current of buffer stage of 4-Input AND
Driver

Power supply drain with the inputs high
Power supply drain with the inputs low

Reverse current of input diodes with VR applied. Also -
shown are 2 IR, 4 IR, 5 IR, etc., which indicate input
loading factor times IR.

Reverse current of clock input diodes. Shown as 2 Igcp
for inputs with loading factor of 2.

Short circuit current obtained from device output when
one or more inputs are low

Output latch voltage
Pulse Width

Fall time

Rise time

Propagation delay time with the output transistor turn-
ing off

Propagation delay time with the output transistor turn-
ing on

Test point at input of unit under test

Test point at output of unit under test
Power supply voltage

High power supply voltage

Low power supply voltage

Output transistor collector-to-emitter voltage
Clock threshold voltage

Forward voltage test condition when testing forward
current of input diodes

Forward voltage drop limit for expander diodes
Voltage for high input voltage state

Voltage for low input voltage state

Maximum rated power supply voltage (Vcc)
Output high voltage with IgH flowing out of pin

Output high voltage of buffer stage of 4-Input AND
Driver

Output low voltage with g flowing into pin

Output low voltage of buffer stage of 4-Input AND
Driver

Output voltage test condition when testing Icgx for
4-Input AND Driver

Reverse voltage for input diode leakage test

Low voltage utilized in testing expander inputs



GENERAL INFORMATION
SECTION

PACKAGING

Devices with “F*’ suffix to the type number are in the TO-86
flat package (case 83); those with “G’* suffix are in the TO-100
metal can (case 96A); those with “P* suffix are in the dual in-line
plastic package (case 93).

v
91011121314 1 REF
0.240 __l (@ This dimension is measured at the seating plane
.275 @ 4 insulating stand-offs are provided

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

CASE 83 (T0-86) CASE 93 (TO-116)
0.030
l REF
1—J— B ) e we Aocsoan
0.003 0030 W s
0.006 0.070 Mzia?’%m \_,Ou I -
1
0.045 0030
0010 5 o Alm
001 "'H“ _“I ["' — SEATING PLANE
7654321 hwsu MAX‘—‘ 75 DRAET
0.250 ) 0.030
MIN oz0 | TP
) ‘J M }_
+ 0240 | e
0.2§GO . __;__3%2
0.100
0250 0062 l—- f‘l I—- rl—- MIN —g;—fg-—l
‘ MIN v 0.100 0015 @
8 0.0:

CASE 96A (TO-100)

0335
06'570
IA
33% 0.165
i 0.185
0.040
i
0.040
MAX 0.500 MIN

0.016 ’
0019 2
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EXPANDABLE DUAL 4-INPUT GATES MDTL MC930/830 series

MC930F - MC830F, P
MC961F - MC86I1F, P

This gate element, in the 14-pin flat and dual
in-line packages, consists of two expandable 4-input
EXPANDABLE DUAL 3-2 INPUT GATES NAND gate circuits. Since the metal can (G suffix)

has only 10 pins, that circuit consists of one 3-input

MC9306 * MC83OG and one 2-input expandable gate. The elements may

MC96-IG . MC86-|G be cross-coupled to form a bistable multivibrator,
or the outputs may be connected in parallel to per-
o _/ form the logic “OR" function.
2
B =l
H MC930F/MC830F, P
9 MC961F/MC861F, P
S 10 8
16k2 R1*¢ 1.6k %
1
Positive Logic: 6=12°+4°+5¢+(3]
BS Negative Logic: 6=1+2+4+5+(3]
216k - > 215k
k
(1
1ot oo t=PT
MC930G/MC830G
(1) 20—4—¢ t+Pto10 (8 MC961G/MC861G
(6)
(2) 40— +—PHo12(8) o
(3) 50—¢—¢ 5k 5k +Pt+o13 (9) Positive Logic: 4=1°2+3
Negative Logic: 4=1+2+3
30— L— 211 (7)
1 Input Loading Factor = 1
(4) 60 8 (e) Output Loading Factor:
7 MC930/MC830 = 8
(5) * MC930/MC830 — 6 k MC961/MC861 =7
GND MC961/MC861 — 2 k Total Power Dissipation:
MC930/MC830 = 22 mW typ/pkg
MC961/MC861 = 33 mW typ/pkg
Number at end of terminal represents pin number for flat and Propagation Delay Time
dual in-line packages. Number in parenthesis indicates pin MC930/MC830 = 30 ns typ
number for metal can. MC961/MC861 = 25 ns typ

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

TPin TPout Vgc=5.0V

TPin 1.5V
MC833 Or
4.0 ZJ-—L Equivalent GND
ov tpd+ tod—
PW = 200 ns TPout 1.5V
t =10ns
tf =10ns GND
TEST R C
tod+ 3.9k ohms | 30pF
tod— 400 ohms 50 pF
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ELECTRICAL CHARACTERISTICS

(panunuod) HL98IN/OLIGOIN  “DOESIN/DOEEIN
(panunuod) 4 ‘41980IN/4L960N ‘d ‘40E8IIN/40E6ON

1
2
Test procedures are shown for only one gate. The other gate 22-5
is tested in the same manner. 3
. - It TEST CURRENT / VOLTAGE VALUES
NOTE: Although the test conditions and test limits are the 122—3 mA Volts
same for devices in ALL available packages, the table 13 @ Test Tor Ton
shows pin connections for testing only the flat and Temperature Vo (VL Ve | Ve | Vo (Ve Voo [V |V,
n H X F R CEX| YcC | YcCL| "CCH
dual in-line packaged devices. To test devices in the P N MC930 | MC961) MC930 | MC961
metal can, substitute pin numbers shown in the con- T55°C| 114 | 10.4 | 012 | -0.5 |1.40/2.10) - | 0 |4.00| - | - |450]5.50
version table below. MC930, MC961 { +25°C| 12.0 | 1.0 | -0.12 | -0.5 |1.10]2.00[1.80| 0 |4.00|4.50]5.00]4.50]5.50
X E -0. 3 3 - . - - |4.50(5.50
PACKAGE PIN NUMBER +125°C| 10.8 | 9.8 0.12 | -0.5 |0.80[2.00 0 |4.00
N MCB30 | MC861 | MC830 | MC861
Flat/Dual In-Line{1]|2]|3 516|7|8|9|10{11(12{13 (14 0°c| 12.0 1.0 | -0 12 20.5 |1.20]2.00] - lo.454.00] - = T5.00(5.00
Metal Can —|{1]—|2|3|4|5|6|—-|—-|7 |8 |9 |10 MC830, MC861 | +25°C| 12.0 [ 11.0 | -0.12 | -0.5 |1.10|1.90{1.80]0.45]/4.00]5.00]5.00{5.00|5.00
+75°c| 1.4 | 1004 | -0.12 | -0.5 [0.95[1.80] - [0.50[4.00] - | - [5.00]5.00
Pin MC930, MC96T TEST LIMITS MC830, MC861 TEST LIMITS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW :
Under| —55°C | +25°C | +125°C 0°C +25°C | +75°C
Characteristic Symbol | Test | Min LMax Min[Max Min | Max | Unit | Min | Max Min|Max Min|Max| Unit lo, | lon l Vi l VIH| Vx I Ve ] Ve lvczx[ Vee IVCCI.|VCCH
Output Voltage VoL 6 - {0.40| - [0.40| - |0.45 |vdc [ - |0.45| - [0.45] - [0.50| Vdc 6 - e | - -] -] - 14
4.5
You 6 |2.50| - |2.60| - |2.50]| - 2.60| - [2.60] - |2.50 - - 6 1] - N R R
- - - - - - - 2 - - - - - - - -
- - - - - - - 4 - - - - - - - -
- - - - - - - 5 - - - - - - - -
- - - - - - - - - 3 - - - - - -
Short-Circuit
Current *
MC930,/MC830 Igo 6 - |-1.34] - |-1.34| - |-1.30|mAdc| - |-1.30| - |-1.30] - [1.25|mAdc - - - - P N e T 1,6,7
MC961,/MC861 6 - |-4.00 -4.00( - |-3.90{mAdc| - |-3.90] - [-3.90| - |3.75| mAdc - - - - R e 1,6,7
Reverse Current 1R 1 - 2.0 - 2.0 | - 5.0 [pAde| - 5.0 - 5.0 - 10 | zAde - - - - - - 1 - - - 14 - 2,4,5,7
2 - - - - - - - - - - - - 2 - - - - | 1,4,5,7
JENEN AN AnE N R AR H R AR R
5 - - - - - - - - - - - - s |- - - - | 1,2,4,7
Output Leakage ICEX 6 - - - 50 - - pAde | - - - (100 ] - - wAde - - - - - - 6,14 | - - - - 1,7
Current
Forward Cyrrent In 1 - |-1.60] - [-1.60| - |-1.50|mAdc| - |-1.40| - |-1.40[ - }1.33|mAdc - - -] - -1 feds| - |- |- |14 | -
2 - - - - - - - - - - -2 a5 - |- |- -
o O N Y 8 R 1 N N
5 - - - - - - - - - - - s 24 - |- |- -
Power Drain Current
(Total Device)
MC930/MC830 IPDH 14 - - - 6.5 - - mAdce - - - 8.0 - - mAdc - - - - - - - - 14 - -
MC961/MC861 Iopg 14 - - - ) | - . O I T S l - - - - N N N V0 I
All Types Imax 14 - - - | 5.5 - - - - - |80 - - - - - - - - - - - - -
[witching Times Pulse In Pulse Out
MC930/MC830 Cpats 1,6 | - | - |25 |8 |- |- ns | - - |2 |e0 |- |- ns 1 6 - - EI B I N [ U R
toa- L6 | - | - |1w0]3 |- |- - - |30 |- |- - |- - - - - -
MC961/MC861 tods L6 | - | - 15 | 60 | - - - - 15 [ 60 | - | - - |- - - - - - -
td- Le | - - J1o|30 |- |- - |- w30 |- |- LI EE N T NI B - |-

Pins not listed are left open.




TRIPLE 3INPUT GATES MDTL MC930/830 series

MC962F - MC862F, P
MC963F - MC863F, P

DUAL 2-INPUT GATES PLUS INVERTER This gate element, in the 14-pin flat and dual

in-line packages, consists of three 3-input NAND

MC962G ® MC862G gate circuits. Since the metal can (G suffix) has

only 10 pins, that circuit consists of two 2-input

LMC9636 ¢ MC863GJ gates and one inverter.

r A , 5 e
2153 R1 4330;5 MC962F/MC862F P
(2) 3o0—jg¢— L o6 () 5 MC963F/MC863F P
9
0 s #=
50 ¢ 5k :E 1 Positive Logic: 6=3 -:1 *5
1%3:}’" 2 Negative Logic: 6=3+47%5
A L
215k 1ok 3R+
i
9o—id— 8 (6) <2):Do_(,,, MC962G/MC862G
(3 MC963G/MC863G

Positive Logic: 4=2+3

(4]

(7) 100—j¢—4
5 (7)
(8) 11 o——— 5k3 D“G)
(8

(9) Negative Logic: 4=2+3

AAA

VWA—
1.6k
215k % R1*
<
o—i— L "
! 12(9) Input Loading Factor = 1
(1) 20—j¢—2 Output Loading Factor:
p. MC962/MC862 =8
13 o——j—— 5kg MC963/MC863 = 7
Total Power Dissipation:
« mcos2hicsez — 6 & v MC962F /MC862F, P = 33 mW typ/pkg
MGS63/MCEET™Tx cc 5 SEND MC962G/MC862G = 30 mW typ/pkg
) (10) (5) MC963F/MC863F,P = 50 mW typ/pkg
MC963G/MC863G = 45 mW typ/pkg

Propagation Delay Time
MC962/MC862 = 30 ns typ
MC963/MC863 = 25 ns typ

Number at end of terminal represents pin number for flat and
dual in-line packages. Number in parenthesis indicates pin
number for metal can.

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

TPin TPout Vee=5.0V

R
TPin 1.5V
MC833 Or
4.0 V—I_I_ Equivalent GND
ov ¢ tpd+ tod—
PW = 200 ns c J_ TPout 15V
t =10ns
ty <10 ns GND
TEST R c -
tod+ 3.9 k ohms | 30 pF
tpd_ 400 ohms 50 pF
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ELECTRICAL CHARACTERISTICS

(Panunuod) DEGEIN/DEIEON ‘DZI8IN/DZIEIN

(panunuod) 4 ‘1£98IIN/4€960N ‘d *4Z98IN/42960N

3
Test procedures are shown for only one gate. The other gates 'é-:—[>°_s
are tested in the same manner. ‘gﬂ_ s TEST CURRENT / VOLTAGE VALUES
NOTE: Although the test conditions and test limits are the ' mA Volts
same for devices in ALL available packages, the table 2330_12 @ Test loL lon volvil vl v v v v vty
shows pin connections for testing only the flat and "’ Temperature | MC962] MC963| MC962[MC963| "t | Y| ¢ | "R |Yeex| Ycc| Vel " ceH| Ymax
dual in-line packaged devices. To test devices in the —55°C| 11.4 | 10.4 | -0.12 | -0.5 |1.40{2.10| 0 [4.00| - - |4 50[5.50] -
metal can, substitute pin numbers shown in the con- MC962, MC963 | +95°c| 12.0 | 1.0 | -0.12 | -0.5 |1.10[2.00] o [4.00]4.50]5.00]4.50]5.50]8.00
version table below. +195°c| 10.8 | 9.8 | -0.12 | -0.5 [0.80|2.00] 0 |4.00] - | - |4.50]5.50] -
PACKAGE PIN NUMBER MCB62| MCB63 | MCB62 | MCB63
Flat/Dual In-Line (1|2 s|le|7|8|9l10(11]12]|13 |14 0°C| 12.0 | 11,0 | -0.12 | -0.5 [1.20|2.00|0.45{4.00| - - |s.00(5.00| -
Matal Can Til2lz<lalslel<17 |8 |9 | = |10 MC862, MC863 { +25°C| 12.0 | 11.0 | -0.12 | -0.5 [1.10]1.90]0.45[4.00]5.00]5.00]5.00|5.00]8. 00
+75°c| 11.4 | 10.4 | 0.1z | -0.5 |0.95[1.80[0.50{4.00] - [ - [s.00[5.00] -
Pin _MC962, MC963 TEST LIMITS MC862, MCB63 TEST LIMITS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under| —55°C +25°C +125°C | 0°C - +25°C | +75°C
st ; : K it (i ; : i lov lon Vo | Vie | Ve | Ve | Veex| Vee Veer [VeenlV
Characteristic Symbol | Test | Min [ Max| Min] Max Min| Max | Unit | Min [ Max | Min [ Max Min| Max| Unit | Vi Ve| Ve |Veex| Vec|Veer|Veen|Vmax]  Gnd
Output Voltage Voo 6 - lo.40] - [o0.40] - [0.45] vac| - [o0.45| - |0.45] - [0.50] vdc 6 B - {48 -] - -] - w4} -1 - 7
Vou 6 |2.50 - |2.60 - [2.50 - l 2.60| - |2.600 - [2.50 - l - 6 :: N l - - j
PV o] PLopbp o] : } = R S e e i
Short-Circuit
Current
MC962/MC862 Ige 6 - |-1.34 - |-1.34 - |-1.30| mAde| - |-1.30| - [-1.30] - |-1.25 mAde - - P I T N I i I T 3,6,7
MC963/MC863 6 - |-4.00 - [-4.00] - |-3.90| mAde| - |-3.90] - |-3.90 - [-3.75 mAde - - R I 0 U I B T 3,6,7
Reverse Current 1R 3 - 12,0 - |2.0]| - 5.0 | pAde| - 5.0 | - 50| - 10 | pAdc - - - - - 3 - - - 14 - 4,5,7
NN NN : : AN EHENNINE
5 - - - - - - - - -l - s -] -] - - 3,4,7
Output Leakage ! 6 - - - 50 | - - Ade| - - - | 100 - - Adc - - - - - - | 6,14 - - - - 3,7
Current CEX . "
Forward Current IF 3 - |-1.80 - |[-1.60| - |-1.50| mAde| -~ |[-1.40| - [-1.40] - [-1.33 mAdc - - - - 3 4,5 - - - 14 - 7
4 - - - - - - - - - - a|3s| -] - | - -
s b SRR : : SN
Power Drain Current
(Total Device)
MC962/MC862 o | M | - | - | - e - | - [madel - | - | - 22| - | - |made - - T I TS e e 7
MC963/MC863 o | ¥ |- - |- ®] -] - l - - |- e8] - | - l - - O R P R U [ R 7
All Types Iax u | -] -] - |82 - | - O I T T2 I - - P I T T I B e R VR R KR ¢
Switching Times Pulse In Pulse Out
MC962/MC862 tas | 36| 5| - 25 80| - | - | ns| -] - |25| 80| -] -] ns 3 6 N R R TS i B 7
ta- | BE | - | - 0] 0 -] - - - w80 -] - [ I N I
MC963/MC863 tae | BE | - {60 - - - - || eo| -] - 1 e l O I ‘
tod - 3,6 - - 10] 30| - - - - 10| 30| - - - - - - - - - -

Pins not listed are left open.




QUAD 2-INPUT GATES

MC946F - MC846F, P
MC949F - MC849F, P

MDTL MC930/830 series

o

QUAD INVERTERS

MC946G - MC846G
MC949G - MC849GJ

This gate element, in the 14-pin flat and dual
in-line packages, consists of four 2-input NAND
gate circuits. This circuit can be used as a dual 2-
input non-inverting gate, or as two bistable circuits
when two dual 2-input gates are cross-coupled.
Since the metal can (G suffix) has only. 10 pins,
that circuit consists of four inverters.

Vee
(10)
14
(2) 3 11(8)
1.6k T 1.6k
WA
216k 3 R1* R1* 2.15k
p
(1) 1 o—jg— 13 (9)
2 o 12
5k T 5k
1.6k 1.6k
ANA—1 WA
2.15k% R1* R1* 215k
9
(3) 4 o4 10
5 o— g 9(7)
5 k 5k
(4) Gl 8 (6)
7
(8) * MC946/MC846 — 6 k
GND MC949/MC849 — 2 k

Number at end of terminal represents pin number for flat and
dual in-line packages. Number in parenthesis indicates pin
number for metal can.

MC946F/MC846F, P
MC949F/MC849F, P

Positive Logic: 3=12

Negative Logic: 3=1+2

MC946G/MC846G
MC949G/MC849G

Positive Logic: 2=1
2

Negative Logic:

Input Loading Factor = 1

Output Loading Factor:
MC946/MC846 = 8
MC949/MC849 = 7

Total Power Dissipation:
MC946/MC846

=44 mW typ/pkg

MC949F/MCB849F, P = 66 mW typ/pkg

MC949G/MC849G
Propagation Delay Time:

MC946/MC846 = 30 ns typ
MC949/MC849 = 25 ns typ

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

=60 mW typ/pkg

ov
PW = 200 ns

tr =10ns
tf =10 ns

TPin

TPout
0

TEST R C
tod+ 3.9k ohms| 30 pF
tpd— 400 ohms 50 pF

Vec=5.0V

R

TPin 1.5V

MC833 Or

Equi
quivalent GND
tod+ Tpd—

TPout 1.5V
GND




L1-S

ELECTRICAL CHARACTERISTICS

e
3
Test procedures are shown for only one gate. The other gates : TEST CURRENT / VOLTAGE VALUES
are tested in the same manner. SZD- 6 . l mA I Volts
est
NOTE: Although the test conditions and test limits are the QD-S T @ . oL OH volvolvo v v v v lv..lv
same for devices in ALL available packages, the table 10 emperature | M(946|MC949 | MC946 | MC949 | “n | Y| TF R | Ycex| Tcc| fCCL|TCCH| Tmax
shows pin connections for testing only the flat and :;:Do—n —55°C|{11.4 | 10.4 | -0.12| -0.5 |.40]2.10] o |a00| - | - |4.50[5.50] -
dual in-line packaged devices. To test devices in the MC946, MC949 | +25°C| 12.0 | 11.0 | -0.12 | -0.5 |1.10[2.00] © |4.00|4.505.00(4.50]5.50]8.00
metal can, substitute pin numbers shown in the con- o
version table below. +125°C| 10.8 9.8 | -0.12| -0.5 [0.80{2.00] 0 [4.00] - | - [4.50(5.50| -
PACKAGE PIN NUMBER MC846| MC849 | MC846 | MC849
° - - . 3 . - - . .0 -
Flat/Dual In-Line| 1]2|3]a[s]6]7][8]a]10]1]12]13]14 0°C[ 12.0 | 11,0} -0.12) -0.5 iig fgg g:z jgg T B :gg 20?) —
©f - - . . . . . . . . .
Metal Can 1|—[2]|3|-|4|s|6|7| - |8 | |9 |10 Mc846, MC849 | +25°C| 12.0 | 10| -0.12) -0.5
+75°c| 114 ] 10.47] -0.12| -0.5 [0.95|1.80[0.50[4.00] - | - [s.00[5.00] -
Pin MC946, MC949 TEST LIMITS MC846, MCB49 TEST LIMITS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW :
Under| —55°C +25°C | +125°C 0°C +25°C | +75°C I |
Characteristic Symbol | Test | Min | Max | Min] Max Minl Max | Unit MinTMax MinIMax MinIMax Unit oL OH l \ | le Ve I Ve lvcexLVchVCCLIVccu Veax|  Gnd
Output Voltage \~ 3 - |0.40 0.40 0.45| vdc [ - [0.45[ - [o0.45 0.50| Vdc 3 e - - -] - e -] - 7
Vo 3 |2.50] - |2.60] - |2.50| - l 2.60] - [2.60] - |2.50] - l - 3 U IR R I R B l I l
3 |2.50] - |2.60] - |2.50] - 2.60| - [2.60 - [2.50] - - 3 2 | - - -1 -]- I
Short-Circuit
Current
MC946/MC846 Iye 3 - |-1.34| - |-1.34| - |-1.30|mAdc| - }1.30| - |-1.30| - |-1.25 mAdc - - -l - - e T 1,3,7
MC949, MC849 3 - |-4.00 - |-4.00| - [-3.90|mAdc| - |-3.90f - |-3.90| - |-3.75 mAdc - - E IR R R S S R B V' 1,3,7
Reverse Current IR 1 - 2.0 - 2.0 - 5.0 | pAde| - 5.0 - P50 - 10 | pAde - - - - - 1 - - - 14 - 2,7
2 - |20 - 20| - |50 |pAde| - |50 | - |50]| - | 10 |pAde - - B T T e e TR 1,7
Output Leakage ICEX 3 - - - 50 - - pAde| - - - 100 - - | pAdc - - - - - - 3,14 - - - - 1,7
Current a
Forward Current IF 1 - |-1.60f - |-1.80] - |-1.50 |mAdc| - [-1.40| - [-1.40( - |-1.33| mAdc - - - - 1 2 - - - 14 - T
2 - |-1.60| - |-1.60| - |-1.50|maAdc| - |-1.40| - |-1.40 - |-1.33 mAdc - - -2 | - -] -] e - 7
Fower Drain Current
(Total Device)
MC946,MC846 - M| - - -l |-]- [made| - |- |-]16]|-]-|made - - O I I I I B VR I 7
MC949/MC849 oy U [ B R S 00'Y R N N T I 1 - - U R I R V'R U I 7
All Types Lax “ |- - -luf-]- S e T I T2 I - - ST e e e T e e A VR B W X B
Switching Times Pulse In Pulse Out
MC946/MC846 tae | D3 - | - |28 80| - | - ns | - | - [25] 80| - | - | ns 1 3 S T S B I V'S P R 7
1 - I I - S I N I
tod - )3 10 | 30 10 | 30
MC949/MC849 O R B N G AN I -l - |15 | - | - I I I
thao | L3 |- - (0] 0] - |- - - |3 ]| -] - O I I R S

Pins not listed are left open.

(Panuiuod) HEYSIN/D6V6IN "DIYSIIN/D9Y60N
(Panuiuod) d ‘46¥80IN/46¥60N ‘d “49¥8IN/49V6IN



MDTL MC930/830 series

HEX INVERTERS

MC934F - MC834F, P

This element consists of six inverter circuits.

Input Loading Factor = 1

Output Loading Factor = 8

Total Power Dissipation = 66 mW typ/pkg
Propagation Delay Time = 30 ns typ

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

TPin TPout Vee=5.0V
R
i 1.5V
MC833 Or n
40V Equivalent GND
__]—_L tpd+ tpd—
PW = 200 ns c TPout 1.5V
tr =10ns .
tf =10ns GND

TEST R [
tpd+ 3.9 k ohms | 30 pF
400 ohms 50 pF

tpd_
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(penunuod) d ‘4GOI “4¥E6IN

1 6
ELECTRICAL CHARACTERISTICS Dc TEST, CURRENT / VOLTAGE VALUES
mA Volts
Test procedures are shown for only one 2—{>°— 3 @ Test
inverter. The other inverters are tested in Temperature lo, low | Vie | Vin| Ve | Ve |Veex| Vec |Veer [Veen|Vimax
3 4
the same manner. D —55°C[ 11.4 | -0.12 [1.40]2.10] o0 [4.00] - | - |4.50|5.50| -
9_l>°__ 10 MC934 ¢ +95°C| 12.0 | -0.12 [1.10]2.00| 0 |4.00|4.50|5.00|4.505.50]8.00
+125°C| 10.8 | -0.12 [0.80[2.00[ 0 [4.00] - | - [4.50[5.50] -
12———{>o—11 . 0°c[ 12.0 | -0.12 [1.20]2.00[0.45[4.00] - | - [5.00]5.00] -
Mmc834 { +25°c| 12.0 | -0.12 [1.10{1.90{ 0.45[4.00]5.00[5.00]5.005.00(8.00
13 8 oc| 11.4 | -0.12 [0.95(1.80]0.50[4.00] - | - |5.00]5.00| -
+75°C
Pin _MC934 TEST LIMITS __MCB34 TEST LIMITS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under| —55°C | +25°C | +125°C 0°C +25°C | +75°C
Characteristic Symbol | Test | Min [ Max | Min] Max Minl Max | Unit [ Min| Max [ Min] Max Min|Max]| Unit | lo [ lom l \ i Vnul VFI VRTVCEX\VCC|VCCLIVCCHleu Gnd
Output Voltage VoL 6 - |o.40| - f0.40| - [0.45( vac | - [0.45[ - [0.45] - |o0.50] vdc 6 - B R BV R 7
Vou 6 [2.50| - [2.60] - |2.50] - | vde [2.60| - [2.60] - |[2.50| - | vdc - 6 I I S I T R B V'S I 7
Short-Circuit Igc 6 - |-1.34] - [-1.34] - [-1.30[maAde| - [1.30] - [-1.30] - |-1.28 made| - - - -1 -1 -1 -1 -1-711] - 1,6,7
Current
Reverse Current IR 1 - 2.0 | - 2.0 | - 5.0 | pAdc| - 5.0 - 50| - 10 | pAdc - - - - - 1 - - - 14 - 7
Output Leakage ICEX 6 - - - 50 - - pAde| - - - 100 - - | pAdc - - - - - - | 6,14 - - - - 1,7
Current
Forward Current ]F 1 - |-1.60{ - |-1.60{ - {-1.50|mAdc| - |-1.40| - |-1.40] - |-1.33 mAdc - - - - 1 - - - - 14 - 7
Power Drain Current IPDH 14 - - - 19.5| - - mAde| - - - 24 - - | mAde - - - - - - - 14 - - - 7
(Total Device) I 1 |- | - |- lws| - | - |madge| - | - |- |2¢]|-]- |made]| - - - - - - - - - e 1,259,
max " . 9,12,13
Switching Times | ] Pulse | Pulse
. In Out
t | 4,6 |- |- |25[8 |- |- | s |- |- 25|80 -|-|mns | 1t | 6 | -|-|-|-|-n1a|-]-|-]
pd +
toa- L6 |- | - |10]8]|-]- ns | - | - |1w0|30]| -] -] ns 1 6 P T I R R I U0 I I 7

Pins not listed are left opén.




HEX INVERTERS

MDTL MC930/830 series

MC936F - MC836F, P
MC937F - MC837F, P

This element consists of six inverter circuits.

1—D0——2

3___Do._4

5_D0—6

g—l >So—38

11—{>o-—1o

13—-{>o—12
2=7

Input Loading Factor = 1

Output Loading Factor:
MC936/MC836 = 8
MC937/MC837 = 7

Total Power Dissipation
MC936/MC836 = 66 mW typ/pkg
MC937/MC837 = 90 mW typ/pkg

+ Mco3e/f Esse —6 Q
]

MC937/MC837 —

Propagation Delay Time
MC936/MC836 = 30 ns typ
MC937/MC837 = 25 ns typ

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

TPin

TPout Vec=5.0V

R
TPin 1.5V
MC833 Or
40V Equivalent GND
o2 tpd+ tod—
o v—] L J_
PW = 200 ns TPout 1.5V
t; =10ns € 7/
t% =10ns GND
TEST R c -
tpd+ 3.9 k ohms 30 pF
tod— 400 ohms 50 pF
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TEST CURRENT / VOLTAGE VALUES

ELECTRICAL CHARACTERISTICS mA Volts
3—| >o— @ Test lo lon
Test procedures are shown for only gne Temperature [c93s | mco37 | Mco3s Imco37 | Vi | Vi | Ve | Ve [Veex | Vee [Veer|VeeH|Vimax
i . i e in 5—‘ >o—
ir;vert(’e‘; The o;her inverters are teste —55°C| 11.4 | 10.4 | -0.12 | -0.5 [1.40[2.10] o |4.00| - | - |4.50|5.50] -
€ same manner. 9 >c MC936, MC937 { +95°C| 12,0 | 11.0 | -0.12 | -0.5 |1.10|2.00] 0 |4.00|4.50]5.00|4.50]5.50]8.00
+125°C| 10.8 | 9.8 [-0.12 | -0.5 [0.80]2.00] 0 [4.00] - | - [4.50[5.50] -
11-——«Do—1o MC836 | MC837| MC836 | MC837
0°C| 12.0 | 11,0 |-0.12 | -0.5 [1.20(2.00[0.45/4.00] - | - [s.00(5.00| -
13—D°—12 MC836, MC837 { +25°C| 12.0 | 1.0 [-0.12 | -0.5 |1.10|1.90]0.45|4.00]5.00]5.00|5.00|5.008.00
+75°c| 11.4 [ 10,4 [-0.12 [ -0.5 [0.95|1.80[0.50{4.00] - | - |5.00[5.00] -
Pin MC936, MC9S7 TEST LIMITS MCB36, MCBS7 TEST LIMITS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under| —55°C +25°C +125°C 0°C +25°C | +75°C I
Characteristic Symbol | Test | Min| Max | Min] Max | Min [ Max | Unit | Min | Max | Min] Max Min[Max| Unit oL low I \ | le VFI Ve ]vCEX|vCC]vCCL!VCCH|Vmax Gnd
Output Voltage VOL 2 - |0.40{ - [0.40| - |0.45| Vdc - ]0.45| - 10.45| - |0.50 Vdc 2 - - 1 - - - - 14 - - 7
Von 2 |2.50| - {2.60[ - [2.50| - | vdc |2.60 - |2.60] - |2.50| - | vdc - 2 T I I R A N TS S 7
Short-Circuit
Current
MC936/MC836 o 2 - |-1.34f - |-1.84| - [-1.30|mAdc| - |[-1.30| - |-1.30| - [-1.25 mAdc - - O I 1 I I I I P 1,2,7
MC937/MC837 2 - |-4.00| - |-4.00| - |-3.90|madc| - [-3.90| - |-3.90| - |-3.75 mAdc - - I T 12,7
Reverse Current IR 1 - 2.0 | - 2.0 - 5.0 | pAde| - 5.0 - 5.0 - 10 | pAde - - - - - 1 - - - 14 - 7
Output Leakage 1 2 - - - 50 - - (Ade| - - - 100 - - | nAde - - - - - - |2,14] - - - - 1,7
Current CEX
Forward Current IF 1 - |-1.60| - |-1.60| - |-1,.50 |mAdc| - |-1.40| - [-1.40f - |-1.33| mAdc - - - - 1 - - - - 14 - 7
Power Drain Current
(Total Device)
MC936/MC836 pg | M | - | - | - [195) - | - |made| - | - |- |2 | - | - |mad - - O U R B 7
MC937/MC837 Ippg | 14 | - | - | - |30 - | - \ R I T I l - - R A VO I I 7
All Types 1 14 - - - |16.5| - - - - - 24 - - - - - - - - - - - - 14 | 1,3,5,7,
max 9,11,13
Switching Times Pulse In Pulse Out
MC936/MC836 tar | B2 - |- (2|80 | - | - s |- |- |25 80 | - | - | ns 1 2 A I R A IRV O B 7
td - Le | - | - |10]3]|-|- - - w30 -] - A I A O R
MC937/MC837 tas | L2 |- | - 1] e0 ) - | - - - 15|60 | - | - l N O N
tpd- 1,2 - - 10 | 30 - - - - 10 | 30 - - - - _ _ _ - ~ -

Pins not listed are left open.

(Panunuod) ¢ “4/E8IN/4LEGIIN ‘d “49E8IN/A9EGIN



(" EXPANDABLE DUAL 4INPUT

POWER GATES

MC944F - MC844F, P

~N

MDTL MC930/830 series

EXPANDABLE DUAL 3-2 INPUT

POWER GATES

MC944G - MC844G

The MC944/MC844 is a dual NAND power gate with
an output transistor capable of sinking more current than
standard gate elements. It is useful as a high fan-out gate
(with an external pull-up resistor), and as a line, relay, or
lamp driver. Each output of the MC944/MC844 is capable
of sinking up to 100 mA individually (90 mA if both out-
puts are conducting simultaneously) provided that tempera-
ture extremes are limited to 0°C to +100°C for MC944,
and +15°C to +55°C for MC844. The typical breakdown

k J voltage of the output transistor is greater than 12 V.
1
3 6 MC944F/MC844F, P
Vee 5 i
Positive Logic:
14 3 it
(10) 9 6=12+4+5[3]
10 8
} % Negative Logic:
11 6=1+2+4+5+[3]
> > >
1.6k$ $850 8503 S16k
< o 2 >
e
(4
L (3 MC944G/MC844G
(8) (6) Positive Logic: 4=1 23
‘L L :?) Negative Logic: 4=1+2+3
215k g 2215k
Input Loading Factor = 1
(1) 10 I‘ I >_’|.og Output Loading Factor = 27
Total Power Dissipation = 65 mW typ/pkg
2 ZO—H—J P-—N-()
2 10 Propagation Delay Time = 30 ns typ
30—+ 2k ke——011(7)
OPERATING RULES
prave ) b Pio12(e)
4303 430 ® The outputs of the Dual Power Gate may be tied to-
(3) 50 I‘ 'I 513(9) gether to perform the wired-collector OR function.
® An external load resistor should be utilized with the
Dual Power Gate. At Vcc = 5.0 +0.5 V, subtract the
7 6 8 following output loads:
(5) (4) (8) R
GND 2kQ — 2loads
1 k2 — 4 loads
5102 — 8 loads
Number at end of terminal represents pin number for flat and ® For increased current capability, the inputs and out-
dual in-line packages. Number in parenthesis indicates pin puts of %MC944 and %MC932 'can be paralleled (up
number for metal can. to and including 4 common outputs). The combined
output will equal 100 loads while each combined in-
put will equal 4 loads.

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

TPin TPout » Vec=5.0V
TEST R C
tod+ 510 ohms 20 pF
tod— 150 ohms | 100 pF 2k
oV
PW = 200 ns
t =10ns
t =10ns

? bt
R
TPin 1.5V
GND
tod+ tod—
I c TPout 15V
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ELECTRICAL CHARACTERISTICS

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

(panunuod) HLEEIIN/DYY6ON
(PanuBUod) *d ‘44 8IN/ A6 0N

NOTE: Although the test conditions and test limits are the 3 6 TEST CURRENT / VOLTAGE VALUES
same for devices in ALL available packages, the table ] A Volts
shows pin connections for testing only the flat and 2 @ Test
dual in-line packaged devices. To test devices in the 1 e Temperature | o, lee | Vie [ Vim| Vx | Ve | Ve [Veex| Vec [Veer|Veeh|Vimex
metal can, substitute pin numbers shown in the con- 13 —55°C o o
version table below. . 36 - i L2 - 0 400 - | - |4.50/5.50] -
PN NOWBER MC944 { +25°C{ 40 | 5.00 |1.10]2.00(1.60 | 0 |4.00|4.50| 5.00| 4.50|5.50 |3, 00
PACKAGE +125°C| 36 - - J2.00] - | o [4.00] - | - [4.50[5.50] -
Flat/Dual In-Line|1|2(3|4]|56|6|7|8(9]10{11]|12|13[14 o°c 7o - 700l - loaslaool - 1 - Tsooso0l -
Metal Can 112|-(-|3]|4|5|6|-|-|7|8]9][10 MC844 < +25°C| 40 5.00 |1.10(1.90|1.80 |0.45(4.00| 5.00( 5. 00/ 5.00{5.00 |8.00
+75°C 36 - - |1.80| - |0.50|4.00| - - |5.00/5.00| -
Pin MC944 Test Limits MC844 Test Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under| —55°C +25°C | +125°C 0°C +25°C | +75°C
Characteristic Symbol | Test | Min | Max Min | Max Min [ Max | Unit | Min | Max Min | Max Min|Max| Unit | loi [ lee I Vulva Vxl VFI Vi lvcsx] VCC|VCCL|VCCHIlex
Output Voltage VoL 6 - |0.40| - [0.40| - |0.45| vdc | - |0.45| - |0.45| - |0.50| Vdc 6 N - 245 - O P RV I
Output Breakdown LVCE 6 - - |6.0 - - - Vde - - 6.0 - - - Vdc - 6 - - - - - - - - 14 -
Voltage
Reverse Current lR 1 - 2.0 - 2.0 | - 5.0 |uAde | - 5.0 | -~ |50 - 10 | pAdc - - - - - - 1 - - - 14 -
2 - - - - - - - - -l -] - -2 -] -] - -
L L T T T e B
5 - - - - - - - - - - - - s 1 -1-1- -
Output Leakage 1 6 - - - 50 - - |MAdc| - - - | 100 | - - | HAdc - - 1 - - - - 6 - - 14 -
Current o l I l o l - J Dl I I I e l i l :
- - - - - - - - - - - - 5 - - - - - - -
- - - - - - - - - - - - - - 3 - - - - -
Forward Current IF 1 - |-1.60| - |-1.60f - (-1,50|mAdc| - [-1.40f - |-1.40| - [-1.33(mAdc - - - - - 1 )2,4,5| - - - 14 -
2 - - - - - - - - - -] - 2 1,45 - | - | - -
aHERERE I ANENENNEHAREH: R
5 - - - - - - - - - - - 5 (1,24 - | - | - -
Power DrainCurrent
(Total Device) PDH 14 - - - 20 - - |mAdc| - - - |22.5| - - |mAde - - - - - - - - 14 - - -
Tnax 14 - - - |60 - -~ [mAdc| - - - 8.0 - - |mAde - - - - - - - - - - - |14
Switching Times Pulse | Pulse
In Out
tode 1,6 | - - | 15| 50 | - - | ns | - - |15 (50 |- |- ns 1 6 - - - SO R IR VS R B
tod- 1,6 | - - |10 3 | - - | ns | - - |10(38 | - | - ns 1 6 I N T I EEN S U I S

Pins not listed are left open.




p .
EXPANDABLE DUAL 4INPUT BUFFERS MDTL MC930/330 series

This buffer element, in the 14-pin flat and dual in-line
MC932F ® MC832F: P packages, consists of two expandable 4-input inverting
drivers. Since the metal can (G suffix) has only 10 pins,
this circuit consists of one 3-inputand one 2-inputexpand-
EXPANDABLE DUAL 3-2 INPUT BUFFERS able inverting driver. These units are designed especially
for driving large capacitive loads at high speeds. An out
put emitter follower in series with a 150-ohm resistor

drives the output to the high voltage level. A low satura-
MC932G ¢ MC832G tion resistance transistor is turned on, pulling the output
\ J down to the low voltage level, and providing rapid dis-
charge of capacitive loads.

3
6
14(10) 3
) MC932F/MC832F, P
102’—8
12
13
11
1.6k Positive Logic: 6=1°2+4 *5+[3]

Negative Logic: 6=1+2+4+5+[3]

215k MC932G/MC832G

b Ppto12(8) Positive Logic: 4=T1+2+3

Negative Logic: 4=1+ 2+3

b——”—og Input Loading Factor =1

Output Loading Factor = 25
o Total Power Dissipation = 85 mW typ/pkg
1) Propagation Delay Time = 35 ns typ

OPERATING RULES

® The outputs of the Dual Buffer may not be tied to-

gether.
Number at end of terminal represents pin number for flat and @ For increased current capability, the inputs and out-
dual in-line packages. Number in parenthesis indicates pin puts of %MC932 and %MC944 can be paralleled (up
number for metal can. to and including 4 common outputs). The combined

output will equal 100 loads while each combined in-
put will equal 4 loads.

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

TP

Ve =50V

in TPout

TEST R C
tpd+ 510 ohms 500 pF

tod— 150 ohms
TPin 1.5V
MC833 Or
4‘01]—1— Equivalent GND
ov o+ tpd—
PW = 200 ns 3 c TPout 1.5V
t =10 ns
tf =10 ns GND
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ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one gate. The other gate

is tested in the same manner.

NOTE: Although the test conditions and test limits are the

TEST CURRENT /VOLTAGE VALUES

same for devices in ALL available packages, the table ] I
. . . 2 6 mA Volts
shows pin connections for testing only the flat and N @ Test
dual in-line packaged devices. To test devices in the 3 . Temperature | loy low | Vie | Vin | Vx | Ve | Vo {Veex| Vee |Veet|Veen|Vimex
metal can, substitute pin numbers shown in the con- o ! _£eo
: ‘ 9 8 55°C| 34 | -2.00 [1.40]2.10] - [ 0 [4.00] - | - Ta.50[5.50] -
version table below. 13 o
. o i MC932 § +25°C|{ 36 | -2.50 |1.10(2.001.80| 0 |4.00]4.50]5.00|4.50|5.50 |5, 00
ACKAGE NUMBER +125°C| 32 | -4.00 [0.80]2.00] - 0 [4.00{ - | - [4.50]5.50] -
Flat/Dual In-Line [1[2|3]|4|5|6|7]|8[9|10]11 (121314 0°cl 36 | zo0 [120]z. 00 - Toasla00] = = 50005000 -
Metal Can 1|2|-|-|3|4|5]|6|-] -7 |8 10 MC832 ¢ +925°C| 36 | -2.50 |1.10(1.90(1.80 [0.45]4.00]5.00|5.00]5.00[s.00 [8.00
+75°C| 34 | -3.00 [0.95|1.80| - |o.50({4.00| - | - [5.00[5.00] -
Pin o Cyos TestLimits _MCB32 Tost Limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW :
Under| —55°C +25°C | +125°C 0°C +25°C | +75°C
Characteristic Symbol | Test | Min | Max MinlMax Min [ Max | Unit | Min | Max Min | Max MinlMax Unit | ot I low | M lvml Vx I Ve l Vi |Vcsxl Ve IVCCL‘VCCH[Vme Gnd
Output Voltage VoL 6 - ]0.40( - ]0.40| - |0.45| Vdc - |0.45| - |0.45] - [0.50| vdc 6 - - 1245 - - - - - 14 | - - 7
Vou 6 [2.50 - 2.60 - 2.50 - 2.60 - 2. 60 - 2.50 - - 6 ; -l S - -
T T BN
- - - - - - - 5 - - - - - - - -
- - - - - - - - - - - - - 3 - - - - - -
Short-Circuit ISC 6 -16 - -18 - -16 - |mAdc | -15 - |-16 | - -14 | - |mAdc - - - - - - - - - - 14 - 1,6,7
Current
Reverse Current IR 1 - 2.0 - 2.0} - 5.0 [pAde | - 5.0 | - |5.0] - 10 | pAdc - - - - - - 1 - - - 14 - 2,4,5,7
2 - - - - - - - - - - - -2 -] -] - - 1,4,5,7
AENHNENNENENEIN AR HEEEIEE
5 - - - - - - - - - - - - s | -] - - - 1,2,4,7
Output Leakage Iepx 6 - -l -1s0] - - |pAde]| - - [ - Jwo | - | - [pade| - - - - |- - - leuaf - | - |- |- 1,7
Current
Forward Current IF 1 - |-1.60 - [-1.60| - |-1.50/mAdc| - (-1.40| - |-1.40| - |-1.33|mAdc - - - - - 1 (2,4,5( = - - 14 - 7
2 - - - - - - - - -l -] - 2 (1,45 - | - | - -
1BINENENNENENENNEEEEEH HEEIEE
5 - - - - - - - - - -] - 5 (1,24 - | - | - -
Power Drain Current
(Total Device) IPDH 14 - - - |26.6] - - |mAde| - - - 30 - - |mAdc - - - - - - - - 14 - - - 7
Imax 14 - - - 6.0 - - |mAdc - - - 8.0 - - mAdc - - - - - - - - - - - 14 1,7,9
Switching Times Pulse Pulse
In Out
t 1,6 | - - | 25| 80| - - | ns | - - |25 |8 | - | - ns 1 6 - - - RO N T I U IR (R 7
pd+
tpd- 1,6 | - - 15 | 40 | - - ns - - 15 | 40 - - ns 1 6 - - - - - - 14 - - - 7

Pins not listed are left open.

panunuod) HzegIIN/DZE6IN
(panunuod) *q ‘4Z2€8IN/42E6IN



4-INPUT “AND” DRIVER

WITH “NOR” STROBE \

MDTL MC930/830 series

MC943G - MC843G

HIGH
Vece LEVEL
10 8
L ‘& >
16k 850 3 $1B8S1E  s03 S8
3 3 33 i
160
b | s
12 3 4 5 9 [ 7
GND STROBE “AND"

Maximum permissible voltage applied to Pin 8 = 40 Vdc.

This device is a monolithic dual buffer element
in a hybrid configuration with a high performance
NPN silicon transistor to allow the output stage to
operate to 40 volts with sink current capability of
250 mA. The device may also be used in conjunc-
tion with other saturated logic forms.

HIGH
“AND" LEVEL
6 8
1
2
3
4
9 STROBE 7

©2-3-4+9

Positive Logic: 1
(1+2+3+4)9

8=
Negative Logic: 8=
Total Power Dissipation = 50 mW typ/pkg
Propagation Delay Time = 80 ns typ

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

PULSE
GEN.

f=1.0 MHz
PW = 500 ns

40 Vdc
o

20092

OUTPUT

< 10 pF

WIRING
CAPACITOR

f

INPUT 4.0V 20V
|
Tod—
L
tpd+
OUTPUT 4(‘) \% 40V
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TEST CURRENT / VOLTAGE VALUES

@ Test mA Volts
Temperature | o lowe Vi Vin |Vox| Ve | Vo |Vee [Veer|Veen|Vmax
HIGH —55°C
“AND”  LEVEL 250 34 1.40 | 2.10 {40 | o [4.00] - [5.00|5.50]| -
0,
° # MC943 ) +25°C] 350 | 36 | 1.10 | 2.00 | 30 | 0 |4.00|5.00]5.00]5.50]8.00
é +125°C| 250 32 0.80 | 2.00 | 40 | 0 [4.00] - [5.00]5.50] -
a 0°C[ 250 36 1.20 | 2.00 | 40 [0.45/4.00] - [5.00]5.00] -
ELECTRICAL CHARACTERISTICS 9 STROBE 7 Mc843 § +25°C| 250 36 | 1.10 | .90 | 40 [0.45]4.00(5.00]5.00]5.00]8.00
+75°C| 250 34 0.95 | 1.80 [ 40 [0.50|4.00| - [5.00[5.00{ -
Pin _ MC943 Test Limits_ _MC843 Test limits TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under| —55°C +25°C +125°C 0°C +25°C | +75°C
Characteristic Symbol | Test MinlMax Min | Max MinIMax Unit MinlMax MinlMax MinlMax Unit | lou I lows | \ I Vi |Vox‘ Ve I Vi IVCCFICCLIVCCHIVMM( Gnd
Output Voltage VoL 8 | - [o.s0f - [o.50[ - |o.50| vac | - [o.50| - |o.50| - [0.50| vdc 8 - - 1234 - |- |- |- [1w0]- |- 5,7
8 | - Jo.s0f - |o.50| - [0.50 - |o.50| - |o.50| - [o0.50 8 - |1,2,3,4,9) - - - - ] - - -
Vo | 8 |- [040f - Jo.a0| - |o0.45 - |0.45] - ]o.45| - fo.50 6 1 - N - -
- - - - - - 2 - - - - - - -
LT T TR T )
- - - ¥ - - 4 - - - - - - -
Vous | & [*20| - [2.00] - |us0| - 2,00 - [2.00| - 190 - - - - 1,234 - | - - - -
6 |2.20] - [2.00] - [1.80| - 2.00| - [2.00 - [1.90| - - - 1,2,3,4,9] - U I R - -
Reverse Current IR 1 - l2.0] - 2.0 | - 5.0 |pAde| - 5.0 - 5.0 | - 10 | pAde - - - - - - 1 - - 10 - 2,3,4,5,7
2 | - - - - - - - - - - -2 |- - - | 1,3,4,5,7
3 | - - - - - - - - - O e e - 11,2,4,5,7
4 |- - - - - - - - - - -l -l e -] - - 11,2,3,5,7
9 | - - - - - - - - - - - -9 |- ] - - X
Output Leakage Iepx 8 |- [50] - [50]- 200 [pAade| - [10]- |10 ]| - [200]pAde| - - - - g8 |- - |- [w|[-]- 1,5,7
Current
Forward Current Ip 1 - |-1.60( - |-1.60| - |-1.50mAdc| - |[-1.40| - [-1.40| - |-1.33|mAdc - - - - 1 02,3,4]| - - 10 | - 5,7
2 - - - - - - - - - - - |2 [1,84] - | - -
3 - - - - - - - - - - - 13 (1,2,4] - | - -
4 | - - - - - - - - - - - e 1,28 - | - -
9 | - - - - - - - - - - - e |- |- |- -
Power Drain Current
. [PDH 10 - - - 30 - - |mAde]| - - - 30 - - |mAdc - - - - - - 10 - - - 5,7
Lax 10 |- |- 1]-[60]- - |mAde]| - - |- |80 - | - |mAde]| - - - - -l - -] -] - 1] 159
Switching Times Pulse | Pulse
In Out
tpd- 1,8 | - - - 100 | - - ns - - - 140 | - - ns 1 8 - - - - - 10 | - - - 5,7
tpd+ 1,8 | - - - | 150 | - - ns - - - |230| - - ns 1 8 - - - - - 10 | - - - 5,7

Pins not listed are left open.

(panunuod) HEEIN/DEYEIN
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CLOCKED FLIP-FLOPS

MDTL MC930/830 series

MC931F, G - MC83IF, P, G

X — State of the input does not affect the state of
the circuit.

U — Indeterminate State

rect set (Sp) and direct
clear (Cp), override the syn-
chronous inputs; they are
other

independent of all
inputs.

This clocked flip-flop consists of two directly coupled
flip-flops, operating on the “master-slave’* principle. Oper-
ation depends only on voltage levels, and the shape of the

Vee input clock becomes unimportant in determining the state
149 (10) _ of this flip-flop. The input information is stored in the
Q 9(6) “master” flip-flop when the clock voltage is high, and is
bQ transferred to the ‘‘slave’” when the clock voltage is low.
(46 This clocked flip-flop can be operated in either the R-S
or J-K mode. For J-K operation the Q output is connected
S to a clear input, and the Q output is connected to a set
input. Direct set (Sp) and direct clear (Cp) inputs are
E available.
Cp e Sop
50— Lp———10(7)
GND
—"W—I/L_ MC931F/MC831F, P
6.0k 6.0k
Vee 10
< 1 < < ()
23.0k 4.0k2 24.0k 3.0k
b P: < p: 3 S1 Sp
307 8 1s.0 a—so N "¢
k 3 Sk cp T
bl
s, e 1.65k 3.0 k ¢y 2 N
2, id Bl -
(2)3 ¢ Pt 12(9) 12 c .G 9
(3)4 ¢ q q » 11(8) 1 2 D
Sy 7.0k3 3.0k 1.65k 370k cy e 9
CcP I GND
2 7
1 (5) MC931G/MC831G
Number at end of terminal represents pin number for flat and
dual in-line packages. Number in parenthesis indicates pin
number for metal can.
(7)
(2) S S
M e )
(3) 2
(1)% T
J-K TRUTH TABLE (0)—5
SYNCHRONOUS TRUTH TABLE (Connect Sy to Q, C to Q) ® c, c afF—(e)
8
th th+1 tn th+1
Sq Sp Cq Co Q Sq C1q Q
0 X [ X Q, 0 0 Qn
0 X X 0 Q, 1 o 1
x 0 ) x Q, ° 1 o
1 1 o,
x ° X ? Gn ASYNCHRONOUS
o] X 1 1 o TRUTH TABLE Input Loading Factor:
X o 1 1 o _ Sand C=2/3
1 1 0 x 1 Sp | S | @ Q Sp and Cp = 3/4
1 1 X ° 1 1 1 NC NC T=2
0 1 1 o Output Loading Factor = 7
1 1 1 1 U 1 ° o 1 e
L s ( N Total Power Dissipation = 55 mW typ/pkg
0 — Low State (more negative) ° o 1 1 Propagation Delay Time = 40 ns typ
1 — High State (more positive) Asynchronous inputs, di-
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62-9

ELECTRICAL CHARACTERISTICS

NOTE: Although the test conditions and test limits are the

TEST CURRENT/VOLTAGE VALUES

same for devices in ALL available packages, the table 10 @ Test Volts
shows pin connections for testing only the flat and 3 1 | v, Vo | Vo [V~ |V
dual in-line packaged devices. To test devices in the a Temperature oL OH * F Rjce|ca
metal can, substitute pin numbers shown in the con- 2.5 —55°C 10.0 | -0.12 |1.40 4.00] - |4.50
PACV:rAS'thab'e below. ST » c MC931 § +25°C| 10.6 | -0.12 [1.10 0 |4.00[5.00]4.50
- NN s +125°C| 9.5 | -0.12 [0.80 0 [4.00] - Ja.50
Flat/Dual In-Line|—-[2|3[4]5]|6|7|-|9{10|11]|12| - [14 o°cl 0.5 T0.12 120 0.4514.00] - 1500
Metal Can | —]1]2|3]|—|4|5|-|6|7 |8 |9 |— |10 Mc831 { +25°c| 10.5 | -0.12 |1.10 0.45| 4.00|5.00|5.00
+75°¢| 10.2 | -0.12 |0.95 0.50[4.00{ - [5.00
Pin MC931 TEST LIMITS MC831 TEST LIMITS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under| —55°C +25°C_ | +125°C +25°C | +75°C -
Characteristic Symbol | Test | Min [ Max | Min | Max | Min| Max Min [ Max | Min[Max| Unit | o I low | Vi | le Ve I Vi ‘VCC‘VCClIVCCH|Vmax a Gnd
Output Voltage VoL 6 - [o.40| - |0.40| - ]0.45 - |0.45 0.50| vde 6 - - - -l 4 2 3,7,9%
9 - [0.40| - ]0.40] - 0.45 - 10.45 0.50 9 - - - - 2 61,7,12
v 6 |2.50| - |2.60 - [2.50| - 2.60| - - - [ 11 - - 2 7
OH l - - - . . - 6t | 12 - - 7
- - - - - - 6 10 - - 3,4,7
9 - - - - - - 9t 3 - - 7
1 - - - - - - ot 4 - - 7
- - - - - 9 5 - - 7,11,12
Reverse Current I 3 - 2.0 - 120 - 5.0 - |5.0 10 | nwAdc - - - - 3 - - 2,7
R 4 | - - - - - - - - | - X
- - i
5 - - - - - - - -5 |- - 2 3,4,7
10 - - - - - - - - || - - 2 7,11,12
11 - - - - - - - -l o - - 2,7
12 - - - - - - - - 12 - - - 2,7
IRCP 2 - 20 - 20 - 30 - 30 40 - - - - 2 - - 3,4,7,11,12
Forward Current 2/3 IF 3 - |-1.07| - [-1.07| - |-1.00 - |-0.95 -0. 90| mAdc - - - 3 - - 7
4 - - - - - - - 4 - -
12 . l : l ) l : ‘ ] _ _ _ o - -
- - - - - - - 12 - -
P 2 - }3.200 - |-3.20| - |[-3.00 - |-2.80 -2. 67 - - 4 - - -
rop 2 - |3.20 - |-3.20| - [-3.00 - |-2.80 -2. 67] - - 11 - - -
Ing 5 - 20| - |-1.20 - |[-1.10 - |-1.05 -1. 00f - - - 5 - - 4,7,9,10
Ing 10 | - [1.20] - [-1.20] - [-1.10 - |-1.05 -1. 00| - - - 10 - - 5,6,7,11
Power Drain Current
- 14 -] - S I S - - |14 - |mAde| - - - - 14 | - 7
14 -] - - (145 | - - - |18 - |mAde| - - - - - - 2,3,4,7,
max 11,12
Switching Times Pulse | Pulse
In Out
(. 2,6 | - |- |25 |75 |- - 25 | 75 - ns 2 6 - - 14 | - 7
tpd- 2,6 - - 3 |7 - - 35 | 75 - ns 2 6 - - 14 - 7

Pins not listed are left open.
§ CPa = Clock Pulse a

CPb = Clock Pulse b See Clock Pulse Waveforms.
Cl?‘c = Clock Pulse ¢

+ Momentarily ground this terminal before applying -0.12 mA.
1 Momentarily ground this terminal before applying IOL to complementary terminal,

i.e., terminal of opposite function.

(penunuod) 5 ‘4 ‘4LESIN/D ‘4LE6IN




MC931F, G/MC831F, P,G (continued)

PROPAGATION DELAY TIME TEST CIRCUIT AND WAVEFORMS

L Vcc=5.0V
3 20k ‘% R
T MC833 Or
Equivalent
40V
Yy ! Used For
oV I I Diodes.
PW =200 ns TO OSCILLOSCOPE
t =10 ns
tf <10ns
20 pF #F ~c
TEST R C INPUT - 1.5 v

tpd+ 3.9 k ohms | 30 pF
tod— 400 ohms 30 pF

— tpg—
OUTPUT

N_ f

GND
CLOCK PULSE WAVEFORMS
(tf < 1.0 ps)
START
OF
TEST A TEST TIME
PULSE a :
cP, >25V TEST CONDITIONS
VcPTH
o MC931
—550C 110V
PULSE b +250C 0.95 Vv
P, > 2.5V
CPo>2 +1250C 0.75 v
VePTH MC831
o°c 1.00 V
PULSE ¢ +250C 0.95V
CPe > 2.5V +759C 0.85 V
VE
/M:)MENTARY GROUNDS RELEASED
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CLOCKED FLIP-FLOPS MDTL MC930/830 series

MC945F, G - MC845F,
MC948F, G - MC848F,

—~

, G
G

-

’

These clocked flip-flops consist of two directly cou-
Vce pled flip-flops, operating on the ‘““master-slave’” principle.
The input information is stored in the “‘master’’ flip-flop
when the clock voltage is high, and is transferred to the
slave’’ when the clock voltage is low.

This clocked flip-flop can be operated in either the R-S
or J-K mode. For J-K operation the Q output is connected
to a clear input, and the Q output is connected to a set in-
put. Asynchronous inputs, direct set (Sp) and direct clear
(Cp), override the synchronous inputs. No matter what
other inputs are applied to the flip-flop, the direct set and
clear inputs prevail.

(4) 60—+

The outputs are buffered, thereby reducing the possi-
GND bility of circuit disturbance from external line noise.
The output pull-up resistor of the MC948/MC848 has
Cp been changed from that utilized in the MC945/MC845 in
S50—¢ order to improve the propagation delay-versus-capacitance
characteristics.
Vee
[ [ MC945F/MC845F, P
s 34k 4K MC948F/MC848F, P
(2) 30—¢—4 y ) 4 L +—o12(9)
"t N, e c
Pt L} 2 10
(3) 4 0—¢—4¢ +Pto11(8) )
9 kg 29k
Sa y < > y 3 S s
1 )s P al—s
a S2
P
ce ] lono — P d7
B 2 7
(1 (5) 12 c s s
[of [
@ Used only on MC945/MC845 * MC945/MC845 — 6.0 k 1 2 D
— 2.0
(®) Used only on MC948/MC848 MC948/MCBA8 « 3
Number at end of terminal represents pin number for flat and
dual in-line packages. Number in parenthesis indicates pin
number for metal can. MC945G/MC845G
MC948G/MC848G
(7)——$
(2) S
1 Sp
s QF——(4

J-K TRUTH TABLE
(Connect Sy to Q, C5 to Q) CP

SYNCHRONOUS TRUTH TABLE (1)——=——dT

th Tn+1 th The1 9 Cq c —
Sq Sp Cq Cy Q Sq Cq Q (@ (o Q (6)
0 I3 0 X Q, 0 0 Qn
o X X 0 Q, 1 o 1
X 0 0 x Q, 0 1 o
x o X 0 Q ! ! On
o N T . o ASYNCHRONOUS Inout Loading Factor:
TRUTH TABLE nput Loading Factor:
X 0 1 1 o] — Sand C=2/3
1 1 0 X 1 Sp | ¢o | @ NQ Sp,Cp, T=2
1 1 X 0 1 1 1 NC c Output Loading Factor:
’ 3 1 3 v o 1 1 o MC945 = 10
1 [o] o] 1 MC845 =12
0 — Low State (more negative) 0 0 1 1 MC948 = 9
1 — High State (more positive) Asynchronous inputs, di- MC848 = 11

X — State of the input does not affect the state of

the circuit.

U — Indeterminate State

rect set (Sp) and direct
clear (Cp), override the syn-
chronous inputs; they are
independent of all other
inputs.

Total Power Dissipation:
MC945/MC845 = 60 mW typ/pkg
MC948/MC848 = 70 mW typ/pkg

Propagation Delay Time = 40 ns typ
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ce-S

(penunuod) 9 “d ‘48Y8IN/D ‘48V60N ‘D ‘d ‘4S¥8OIN/D ‘4GV6IN

10_—_—4.'1
ELECTRICAL CHARACTERISTICS 3:@5 Soalq
. o a TEST VOLTAGE/CURRENT VALUES
NOTE: Although the test conditions and test limits are the ,___cP |+ mA Volts
same for devices in ALL available packages, the table ,, @ Test o Ton
shows pin connections for testing only the flat and ,,:@c & Temperature [ micoa5 | MC948| MC945 | MC948 Vie [IVin | Ve | Vo | Vee Veer | VeeH|V max
dual in-line packaged devices. To test devices in the o 9 —s5°C
metal can, substitute pin numbers shown in the con- o146 | 13,0 | -0.12) -0.5 |1.40]2.10) 0 4.00] - |4.50}5.50) -
version table below. MC945, MC948 § +25°C]| 15.2 | 13.6 | -0.12 | -0.5 |1.10{2.00] 0 [4.00]5.00]4.505.50{8.00
PIN NUMBER +125°C| 13.8 | 12.3 | -0.12 | -0.5 lo.80]|2.00[ o [4.00] - [4.50]{5.50] -
PACKAGE MCB45 | MC848 | MC845 | MCB48
Flat/Dual In-Line [—|2|3|4|5(6|7|—[9]10|11|12]| — |14 0°C| 16.8 | 15.4 | -0.12| -0.5 [1.20{2.00]0.45/4.00] - |5.00|5.00] -
Metal Can —l1|2]3|-|als|-|6]7 |8 |9 |- |10 MC845, MC848 { +25°C| 16.8 | 15,4 | -0.12| -0.5 |1.10(1.90| 0.45[4.00{5.00(5.00(5.00]8.00
+75°C| 16.0 | 14.6 | -0.12 | -0.5 |0.95/1.80|0.50{4.00f - [5.00]5.00( -
Pin MC945, MC948 TEST LIMITS MC845, MC848 TEST LIMITS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under| —55°C | +25°C [ +125°C 0°C +25°C | +75°C -
Characteristic Symbol | Test | Min| Max | Min] Max [ Min| Max | Unit | Min | Max |Min] Max | Min| Max| Unit lou I lou l Vi ‘ le Ve | Ve l Ve Ivcalvccu V e Pa| P Gnd
Output Voltage Yor, 6 | - |o.40| - Jo.40| - [o0.45[ vac| - |o0.45] - |0.45] - [0.50| vdc 6 - S I B I B e 3,7
9 | - |o.40] - |0.40| - [0.45 - |o0.45] - [0.45] - |0.50 9 - -l -l -1-] - - -] 2 7,12
% 6 |[2.50 - |2.60] - [2.50f - 2.60| - [2.60] - [2.50 - 6 |84l - | -] - N I O 7
OH l - - - - - - ‘ 12|34 - | -] - - - - 7
- - - - - - 10 - - - - - - 3,4,7
9 - - - - - - - 9 3 (1,19 - | - | - - - - 7
l - - - - - - - l 4 (11,09 - | - | - - - - 7
- - - - - - - 5 10| - | -] - - - ‘- 7,11,12
Reverse Current I 3 - (2.0 - 2.0 | - 5.0 | pAde| - | 5.0 -~ [5.0] - 10 | pAde - - - - - 3 - - 14 - - - 2,7
R R - - - - - - - R I - -] - 2,7
5 | - - - - - - - - -l -l -] 5] - - -l 2| - 3,4,7
10 | - - - - - - - - -l - -0 - - -l 2| - 7,11,12
1| - - - - - - - - EE I I A VI I -1 -] - 2,7
12 - - - - - - - - - - - 124 - - - - - 2.1
Incp 2 |- |2 ]-|2|-]30 -3 ] -]3]-/|4 - - EO N I I T A - -] - 3,4,7,11,12
Forward Current 2/3 1, 3 - |-to1| - [-1.07] - [-1.00[madc| - [-0.95] - [-0.95] - [-0.90| mAdc - - -1l -f -] -] -T-71- 7
4 | - - - - - - - - N N O I R N I
SLEETCE T T = L L
- - - - - - - - - - 12 - - - - - -
Ipcp - |-3.20[ - |-3.20] - |-3.00 - |-2.80| - [-2.80] - |-2.67 - - 5 - 2| - -|- - - - 7
Trep 2 - - - - - - - - w| - 2|-1]-1|- - -] - 7
Ipg 5 | - - - - - - - - -l - s - -] - - -] - 3,7,10,12
Tps 10 | - - - - - - - - - - - - - - -] - 4,5,7,11
Power Drain Current
MC945/MC845 Ippy 14 |- |- |- ]-|- |made| - | - | -]14] -] - |made - - N e N Y I 7
Inax 14 |- | - | = [145] - | - - -] -] - - - - - - - - -] - -] 23471112
MC948/MC848 Ippy 4 |- |- |- |15 -] - P A T I U I - - B N N 7Y B B S N 7
Lax |- |- -fw]-]- -l - | - 228 - | - - - EE N R R AR IR I S P R B I K R'K S YW T
Switching Times Pulse In Pulse Out
MC945/MC845 tds | B |- | - |2 |00 - | - ns | - | - [ 25[100] - | - | ns 2 6 R N R IR I V' IS S (R R 7
t 2,6 [ - | - | 15| 85 | - [ - -l - |15 - | - O I R
pd-
MC948/MC848 tas | 8| - | - |- - - - e | - |- O S [ I I
tod - 2,6 | - |- 15|85 -] - - - fasfss| - | - [ R R N

Pins not listed are left open.
§ CP:‘1 = Clock Pulse a

Cpb = Clock Pulse b ] See Clock Pulse Waveforms.



MC945F, G/MC845F, P, G, MC948F, G/MC848F, P, G (continued)

PROPAGATION DELAY TIME TEST CIRCUIT AND WAVEFORMS

Vec =50V
< <
3 2.0k 3R
MC833 Or
Equivalent
aov I I i! ¥ Used For
ov Diodes.
PW =200 ns TO OSCILLOSCOPE
t <10ns
% =10ns
20 pF 7R ~c
— —_L'
TEST R C
INPUT /- 1.5V
tod+ 3.9 k ohms 30 pF
tod— | 400 ohms | 30 pF GND
—* tpd— ’r —= tpd+ D
OUTPUT |\ /I 1.5V
GND
CLOCK PULSE WAVEFORMS
(tf < 1.0 us)
START
OF
TEST TEST TIME
PULSE a TEST CONDITIONS
CP, >2.5V Verth
MC945 | MC948
o —550C | 1.15V | 1.30V
+250C | 0.95V | 1.15V
+1250C | 0.65V | 0.85V
MC845 | MC848
ooc [ 1.00v [ 1.20Vv
+26°C [ 095V | 1.15Vv
PULSE b +750C | 0.65V | 0.85V
CPp > 2.5V
h
VCPTH
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DUAL JK FLIP-FLOPS 1

MDTL MC930/830 series

MC952F - MC852F, P
MC953F - MC853F, P
MC955F - MC855F, P
MC956F - MC856F, P

Each section of the monolithic MC952/MC852 and MCS53/MC853 dual J-K clocked flip-flops consists

of two directly-coupled flip-flops operating on the “master-slave” principle. Operation depends only on

_voltage levels, so the rise and fall times of the input clock are unimportant in determining the state of the

flip-flop. Input information is stored in the “master’’ flip-flop when the clock voltage is high and is trans-
ferred to the “slave’” when the clock voltage goes low.

The MC952/MC852 has a common clock input which makes this device suitable for clocked counters and
shift register applications. A common direct clear (Cp) and separate direct sets (Sp) are available. The direct
inputs override all synchronous inputs.

The MC953/MC853 has separate clock inputs to each flip-flop, which makes the device suitable for ripple
counter applications. Separate direct set inputs which override the synchronous inputs are also provided.

The outputs of the flip-flops are buffered, thereby reducing the possibility of circuit disturbance from
external line noise.

MC952/MC852 MC953/MC853
(2) a (2 4
Sp - ; So N
(2/3) 3 ', ©6 (109 () 3 s oo 6 (107)
(4) 1o0—e—CF T . (2) 1 cP, +
(2/3) 20— e o5 (100 (¥¥ 2 “ Yo s ©5 (10%)
(2) 100 (2) 10
So so | | .
(2/3) 110 Y ©8 (10 3 11 s ofyo8 (107
S (2) 13 g
(2/3) 12 0— K CCDG 09 (10%) (2/3) 12 c a 9 (10%)
(4) 13 0

* 12 for MC852 * 12 for MC853
Number in parenthesis

indicates loading.

Each section of the monolithic MC955/MC855 and MC956/MC856 dual J-K clocked flip-flops consists
of two directly-coupled flip-flops operating on the ‘‘master-slave” principle. Input information is stored in
the “master” flip-flop when the clock voltage is high and is transferred to the “’slave’’ when the clock
voltage goes low,

The MC955/MC855 has a common clock input which makes this device suitable for clocked counters and
shift register applications. A common direct clear (Cp) and separate direct sets (Sp) are available. The direct
inputs override all synchronous inputs.

The MC956/MC856 has separate clock inputs to each flip-flop, which makes the device suitable for ripple
counter applications. Separate direct set inputs which override the synchronous inputs are also provided.

The outputs of the flip-flops are buffered, thereby reducing the possibility of circuit disturbance from
external line noise. The output pull-up resistor has been changed from that utilized in the MC952/MC852
and MC953/MC853 in order to improve the propagation delay versus capacitance characteristics.

MC955/MC855 MC956/MC856
(2 4 (2)
s 06 (9**) 6 (9°*)
(2/3) 3 JP e (2/3)
(4) 10—e—C T (2)
(2/3) 20——F CC: 5 (9%%) (2/3) o5 (9%%)
(2) 100 (2)
%2, 08 (9**) 08 (9°°)
(2/3) 110 a ° (2/3)
= u (2)
(2/3) 120— K cc: 09 (9°%) (2/3) 09 (9*%)
(4) 1304

** 11 for MC855 ** 11 for MC856
Number in parenthesis

indicates loading.

Total Power Dissipation
MC952/MC852, MC953/MC853
=120 mW typ/pkg
MC955/MC855, MC956/MC856
= 140 mW typ/pkg
Propagation Delay Time = 40 ns typ

ASYNCHRONOUS
TRUTH TABLE
MC952/MC852 and MC955/MC855

Sp cp Q

[o]]

oﬂo_
~0-%
~20Z

00 ==

ASYNCHRONOUS
TRUTH TABLE
MC953/MC853 and MC956/MC856

Sp Q 3

1 NC NC
(o] 1 0o

J-K TRUTH TABLE — All Types t

th th+1
J K
0 0 Q,
1 o] 1
(o] 1 [o]
1 1 g,
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Asynchronous inputs, direct set (Sp)
and direct clear (Cp), override the
synchronous inputs; they are indepen-
dent of all other inputs.

tValid only when J and K inputs re-
main unchanged during period while
CP is high.




MC952F/MC852F, P, MC953F/MC853F, P (continued)
MC955F/MC855F, P, MC956F/MC856F, P (continued)

CIRCUIT SCHEMATIC (% of circuit shown)

Q06 (8) : 14Tvcc Qo5 (9)
E;m' 22k3 S22k *R1S
35k $35k
< <
3 3k
N e | ot
S
r'i 315k € > 1.5 k 3 ’\1
70 o7
GND r===2 y b 4 GND
L _Soy F_K : ]— 04 (10)
Sp
| e 1 - _—ﬂ
s 1® b ! s
A ok3 ! | i ! 3ok &
I S0k 1 | |
Loj——__ L____1
14 o— —014
V, < > 3 V,
cc 2kS 347k 4.7k3 32k cc
t? ‘ C‘t
4kS v L 4 :: 4k
(11) 30- +—3 Pl 02 (12)
J — I\_ & K
Yy 9k 9k A 2 /
@ bcr S ano
1 7
e Used only on MC952/MC852 and MC955/MC855 NOTE: Number in parenthesis indicates pin number for other
o Used only on MC952/MC852 and MC953/MC853 half of the schematic. Ground and Vg pins are com-
mon to both sides.
(©) Used only on MC955/MC855 and MC956/MC856 * MC952/MCES?2 and MCOS3/MCS53 — 6 K
(9 Pin 13 used for other side of MC953/MC853 and MC956/MC856 MC955/MC855 and MC956/MC856 — 2 k
PROPAGATION DELAY TIME TEST CLOCK PULSE WAVEFORMS
CIRCUIT AND WAVEFORMS START TEST
OF TEST A B TIME
Vce = 5.0 Vde
R
PULSE a
4.0 ¥ 30 pF CP,>25V 1
ov N1 0
2k i -
20 L To PULSE b
R pF T I OSCILLOSCOPE ¢p o5y
1 WV% - 30 pF |
Pw = 1 7 VePTH
t =10ns H LR
tf =10ns “;1’? 20 pF = t =1.0ps APPLY Ig or lon
I MOMENTARY GROUNDS
L RELEASED
T TEST CONDITIONS
£ Y f—i5v
N/ & VCPTH
GND TaA
_l-—q-tpd_ tpd;l'——-lf__ MC952, MC953 | MC955, MC956
ouTPUT ~_ 7 1.5V —55°C 1.15V 1.30 vV
GND +250C 0.95V 115V
Test circuit shown for MC952/MC852 and MC955/MC855. +125°C 0.65V 0.85 Vv
Use dotted-line connection for MC953/MC853 and MC852, MC853 |MC855, MC856
MC956/MC856, which have separate toggle inputs. TEST R .
Ground pin 7. Only connected inputs are shown. All OOC 1.00v 120V
others are open. tod+ 3.9 k ohms +250C 0.95Vv 115V
MC833 or equivalent used for diodes. tpd— 400 ohms +759C 0.65 V 0.85 v
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MC952F/MC852F, P, MC953F/MC853F, P (continued)
MC955F/MC855F, P, MC956F/MC856F, P (continued)

Pin MC952, MC955 TEST LIMITS M(852, M(855 TEST LIMITS
Under| —55°C +25°C | +125°C 0°C +25°C | +75°C
Characteristic Symbol | Test | Min] Max] Min| Max | Min [ Max | Unit | Min [ Max | Min] Max | Min [ Max | Unit
Output Voltage VOL 5 - 10.40] - ]0.40 | - }0.45 | Vdc - |0.45| - 10.45| - ]0.50 | Vde
6 - - - - - -
. . l - l - l ' l . l _ l
9 - - - - - -
- - 3 - - . - .50 -
VOH 2 2.50 - 2.60 N 2.50 N 2.60 - 2.60 - 2.5 -
6 - - - - - -
6 - - - - - -
8 - - - - -
8 - - - - - -
9 - - - - -
9 - - - - t| - V-
Short-Circuit
Current
MC952/MC852 ISC 5 - 1. 45(-2. 45{-1. 30|-2. 25|-1. 15(-2. 00| mAdc |-1. 25[-2. 50| 1. 15(-2. 30(-1. 05|-2. 15|mAdc
6
9
MC955/MC855 5 -3. 00[-5. 10{-2. 70|-4. 60]-2. 40{-4. 10 -2. 60[-5. 20 - 2. 35(-4. 75(-2. 20|-4. 40|
6
. 9
Reverse Current
All Types IR 2 - 2.0 - 2.0 - 5.0 | pAdc| - 5.0 - 5.0 - 10 | pAdce
3 - - - - - -
4 - - - - - -
10 - - - - - -
11 - - - - - -
12 - - - - - -
All Types 2 IR 13 - 4.0 - 4.0 - 10 - 10 - 10 - 20
MC952/MC852 2 IRCP 1 - 20 - 20 - 40 - 40 - 40 - 60
MC955/MC855 2 IRCP 1 - 20 - 20 - 40 - 40 - 40 - 60
Forward Current 2/3 IF 2 - |-1.07} - |-1.07[ - |-1.00| mAdc| - ’70. 95| - [-0.95 - [-0.90|mAdc
3 - - - - - -
12 ) l - l - j ) l - 1 - |
12 - - - - - -
2 IFCP 1 - |-6.40| - |-6.40f - |-6.00 - |5.60| - |-5.60[ - |-5.34
1 - |-6.40( - [-6.40| - |-6.00 - |5.60 - (-5.60| - |-5.34
IFS 4 - ]-3.20| - |-3.20] - |-3.00 - [2.80| - |-2.80| - [-2.67
10 - |-3.20( - (-3.20| - |[-3.00 - }2.80| - (-2.80] - [-2.67
2 IFS 13 - 1-6.40| - |-6.40( - [-6.00| - }5.60| - |[-5.60[ - |-5.34
Power Drain Current
MC952/MC852 IPDH 14 - - - 22 - - mAde| - - - 28 - - |mAdc|
Toox 14 - - - | 82 -] - N - 386 | - -
MC955/MC855 IPDH 14 - - - 27 - - - - - 34 - -
Lnax 14 - - - | 38 - - - - - | a5 - -
Switching Times
MC952/MC852 [pd+ 1,6 - - 25 | 100 - - ns - - 25 | 100 - - ns
ta L6 | - | - {1555 | - | - - - 15|55 | - -
od+ 1,8 - - 25 | 100 - - - - 25 | 100 - -
- 1,8 | - | - 15 | 55 - - - - 15|55 | - -
MC955/MC855 tpd+ 1,6 - - 25 | 75 - - - - 25 | 75 - -
tpd- 1,6 - - 15 | 55 - - - - 15 | 55 - -
tpd+ 1,8 - - 25 [ 75 - - - - 25 | 75 - -
t 1,8 - - 15 | 55 - - - - 15 | 55 - -
pd-

Pins not listed are left open.
§ CP, = Clock Pulse a

CPy, = Clock Pulse b
T Applied after Clock Pulse.
1 Momentary Ground.

] See Clock Pulse Waveforms.

5-36



TEST CURRENT/VOLTAGE VALUES
mA Volts
@ Test lou lon
Vo |V Ve | Vo [ Vee [Veer | VeenlV
Temperature [ mcosa] mc955 | MC952] Mcoss| ' | " | YF | "R | Tec|Yect| TeeH| T max
—55°C| 14.6 13.0 | -0.12 | -0.5 |1.40{2.10{ 0 [4.00| - [4.50|5.50| -
MC952, MC955 { +95°C| 15.2 | 13.6 | -0.12 | -0.5 |1.10|2.00] 0 |4.00]5.00]4.50[5.50]8.00
+195°c| 13.8 | 12.3 | -0.12| -0.5 [o.g0o]2.00{ 0 [4.00] - [4.50{5.50| -
M(852| M(855 |[M(852 | MC855
s 0°C| 16.8 15.4 | -0.12 | -0.5 [1.20|2.00|0.45|4.00| - |5.00|5.00{ -
MC852, MC855 | +25°C| 16.8 15.4 | -0.12 | -0.5 [1.10(1.90[0.45|4.00(5.00(5.00]5.00 |8.00
l +75°c| 16.0 | 14.8 | -0.12| -0.5 |0.95(1.80{0.50{4.00| - [5.00{5.00{ -
Pin TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under ! 0
Characteristic Symbol | Test oL OH Vi | Vi | Ve | Ve | Ve [Veer|Veen]V max| Pad| P Gnd
Y
Output Voltage v 5 51 - 2 - - - - 14 | - - - 1 7,131
Py & oL H 6t - 3 |- - |- - I 41,7
8 87 - m|- |- 1-1- - -] - 1 7,101
9 9t - 12 | - - - - - - - 7,131
\ 5 51 3 |2 - - - - - 1 - 41,7
OH 5 5 23 4 | - |- | - S A 7
6 67 2 |3 - - - - - - 7,13%
6 6 3,4 113 | - - - - - - 7
8 87 12 |11 | - - - - - - 7,131
8 8 10,11) 13 | - - - - - - 7
9 9F 1|12 - - - - - - 7,101
9 9 12,13} 10 - - - - - 7
Short-Circuit
Current
MC952/MC852 Isc 5 - - - - - - - - e | - - 1 5,7
6 - - - - - - - - - - 6,7
8 - - R N N R B - - 7,8
9 - - - - - - - - - - 7,9
MC955,/MC855 5 - - - - - - R _ _ 5,7
6 - - - - - - - - - - 6,7
8 - - -] - - - - - - - 7,8
9 - - - - - - - - - - 7,9
Reverse Current
All Types I 2 - - - - - 2 - I T - - 1,7
3 - - - - - 13 - - - - - 1,7
4 - - - - - |4 - - - 1 - 2,6,7
10 - - - - - o - - - 1 - 7,8,12
11 - - - - - |- - - - - 1,7
12 - - - - - 2| - - - - - 1,7
All Types 21 13 - - - - - ps - - - 1 - 3,5,7,9,11
MC952/MC852 21 1 - - - - - 114 - - - - - - 2,3,5,6,7.8,
Ree 9.11,12
MC955/MC855 21 1 - - - - - 1] - e | - - - 2,3,5,6,7,8
RCP 9,11,12
Forward Current 2/3 IF 2 - - - - 2 - - - 14 - - 1 7
3 - - - - 3 - - - - -
11 - - - - - - - - - 1
12 - - - - - - - - -
21 1 - - 4,10 | - 1 - - - - - -
FCP 1 B _ i H - . - _ _ .
I 4 - - - - 4 - - - - - - 2,3,7,13
FS 10 - - - -l - - - - - - 7,11,12,13
21 13 - - - -] - - - - - 2,3.4,7.
FS 10,11,12
Power Drain Current
MC952/MC852 PDH 14 - - - - - S |- - - - - 7
I 14 - - - - - - - - - e - - 1,2.3,4.7,
max 10,11,12
MC955/MC855 PDE 14 - - - - - - e | - - - - - 7
I 14 - - - - - - - - - 14 - - 1,2,3,4,7,
‘max 10,11,12
Switching Times Pulse In Pulse Out
MC952/MC852 tpd+ 6 1 6 - - - - 14 - - - - - 7
tod- ,6 6 - - - - - - - - -
e ,8 8 - - - - - - - - -
- .8 8 - - - - - - - - -
MC955/MC855 Las 6 6 - - - - - - - - -
td- ,6 6 - - - - - - - - -
tods ,8 8 - - - - - - - - -
toa- 1,8 8 - - - - - - - o -

Pins not listed are left open.

§ CP, = Clock Pulse a
CPy, = Clock Pulse b

] See Clock Pulse Waveforms.

t Applied after Clock Pulse.

i Momentary Ground.
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4
. TEST CURRENT/VOLTAGE VALUES
3 " mA Volts
MC953/MC853 ! g @ Test lot lon
2 S s T Vi [Vin | Ve | Vo | Vee [Veer | VeeulV
MC956/MC856 emperature [ Mc953| MC956 | Mco53 | Mcose| Y | Ym | YE | VR [ Vee [Veer [Veen|Vmax
ELECTRICAL —55°C| 14.6 | 13.0 | -0.12| -0.5 [1.40{2.10] o0 [4.00] - [a.50]5.50] -
MC953, MC956 § +25°C| 15.2 | 13.6 | -0.12| -0.5
CHARACTERISTICS . .5 |1.10/2.00] o [4.00]5.00]4.505.50]8.00
+125°C| 13.8 | 12.3 | -0.12| -0.5 [o.80(2.00] o [4.00] - [4.50]5.50] -
Test procedures are shown for only one 9 . MC853 | MC856 | MC853 | MCB56
flip-flop. The other flip-flop is tested in 0°C| 16.8 15.4 | -0.12 | -0.5 |1,20(2.00}0.45(4.00| - |[5.00[5.00[ -
the same manner. MC853, MC856 { +25°C| 16.8 | 15.4 | -0.12 | -0.5 [1.10[1.90]0.45[4.00]5.005.00]5.00]8.00
+75°c| 16.0 | 14.6 | -0.12| -0.5 [0.95[1.800.50[4.00] - [5.00]5.00] -
Pin | _MC953, MC956 TEST LIMITS MC833, MCB56 TEST LIMITS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under| —55°C | +25°C | +125°C 0°C +25°C | +75°%C | I
Characteristic Symbol | Test | Min] Max | Min] Max [ Min] Max | Unit | Min | Max | Min] Max | Min| Max| unit oL OH | \ I VIH| Ve [ Vi |Vcc IVCCLIVCCHleax P §|PyS Gnd
Output Voltage VoL 5 | - fo0.40| - 0.40| - [0.45| vdc | - [0.45[ - [0.45 0.50 Vde 5 - 4 B N VR I B R 7
6 | - [o0.40] - [0.40| - |0.45 0.45| - |0.45| - [o.50 6t - 3l -] -1-1- [ S 417
Yo 5 |2.50[ - |2.60| - [2.50| - I 2.60| - |2.60 2.50( - - 5t 3 fz2 | -|-]- l -] - 417
6 |2.50] - |2.60] - |2.50| - 2.60| - |2.60] - |2.50| - - 6 34| - | - | - | - -] |- 7
Short-Circuit
Current
MC953,/MC853 Isc 5 |-1.45|-2.45/-1.30|-2.25|-1.15/-2.00 | mAdc |-1.25(-2.50|-1.15{-2.30|-1.05[-2.15| mAdc - - O I T I I I VO B N Y 5,1
6 |-1.45[-2.45/-1.30(-2.25|-1.15|-2.00 -1.25-2.50|-1.15/-2.30|-1.05|-2. 15| - - N D T A I 6.7
MC956/MC856 5 |-3.00[-5.10/-2.70|-4.60|-2.40|-4.10 | -2.60|-5.20|-2.35/-4.75|-2.20/-4.40 - - P T e l I J 5,7
6 |-3.00[-5.10|-2.70|-4.60|-2.40|-4.10 -2.60-5.20|-2.35/-4.75|-2.20/-4.40 - - P U A -] - 6.7
Reverse Current
All Types Ip 2 | - |20 - |20 - [50|pade]| - |50 - |5.0| - | 10 |pAde - - O T R T T S (S V' (R (e 1,7
3 | - - - - - - - - P R - 1,7
AR R I R IR :
MC953/MC853 Ircp 1 |- f1w0]-|1w0]-]2 - {20 - [20] - |30 - - B N S VY I N BT BT S 2,3,5,6,7
MC956/MC856 Incp 1 |- f1w]-f1w0]|-]2 - |20 - [2]- |30 - - PIN R I N U T T I V'R IR R 2,3,5,6,7
Forward Current 2/3 IF 2 - |-1.07| - [-1.07| - |-1.00|mAdc| - |[-0.95| - [-0.95| - [-0.90| mAdc - - - - 2 - - - 14 - - 1 1
2/3 1, 3 | - [|-107] - q-1.07| - [-1.00 - |-0.95 - |-0.95| - [-0.90 - - N I N S I N I 1 l
Ircp 1 | - |-3.20] - |[-3.20] - [-3.00 - |-2.80| - |-2.80| - [-2.67 - - A R T I N N
Ipg 4 | - |-8.20 - |-3.20] - [-3.00 - |-2.80| - |-2.80| - |-2.67, - - N I T -] -] - 3,7
Power DrainCurrent
(Total Device)
MC953/MC853 o 14 |- |- |- ]2 |-|- |mAde| - | - |- ]28| - |- |made - - SIS I S V'S ISR ISR I (S 7
max IC I I L I L R N B I B - - Sl -] - L23,4,7,10,
12,
MC956/MC856 Toon w |- |- |- ]2 |-|- S I I T B - - B N N T I VU R I I e 7
I 4 |- - - |3 |-]- - - |- - - - - - - - e -] -] L2347,00
max 1113,13
Switching Times Pulse In Pulse Out
MC953/MC853 taas | O |- | - |25 |00 - |- ns | - | - |2sfwo| - |- | ns 1 6 N O I O I V'O R I O R 7
t L6 | - - |15 ]85 |- | - - | - 18|85 | - | - R I R SO I
pd-
MC956/MC856 tas | L6 |- |- |2~ - - - |es|| - |- N e N
t L,6 | - | - f15 |85 |- |- - - j1sfss| - |- R I I
pd -

Pins not listed are left open.

§CP, = Clock Pulse a
CPp, = Clock Pulse b

] See Clock Pulse Waveforms.

T Applied after Clock Pulse.
} Momentary ground.

(PenunU0d) d ‘49G8IIN/49G60N ‘d *4GG8IN/4G56 N
(penuiuod) ¢ ‘4€G8IN/4EG6IN ‘d “42G8IN/4256 0N



| PULSE TRIGGERED BINARY\ MDTL MC330/830 series

MC950F, G - MC850F, P, G

The MC950/MC850 high-speed gated flip-flop utilizes cap-
acitive coupling of the pulse-triggered set and clear inputs.
Directly coupled set and clear inputs are available as well as
direct set and clear inputs that respond to dc levels and
override the clocked inputs. Separate clock signals may be

SYNCHRONOUS
TRUTH TABLE

th th+ 1 applied to the capacitively coupled inputs or they may be
S1 S2 Cq C2 Q tied together to obtain single-channel triggering operation.
° 0 0 o u Maximum toggle frequency is typically 40 MHz at 25°C
1 X 1 X Q, with power dissipation on the order of 30 mW.
X 1 X 1 Q, Typical applications include binary ripple counters, shift
o 1 1 o Qn registers, and similar applications. It may be used to advan-
g g )1( )1( : tage in high-speed portions of digital systems that are pre-
1 X 0 o ) sently using MDTL circuitry.
X 1 0 0 0

SINGLE TRIGGER

TRUTH TABLE MC950F/MC850F, P
(Pins Sp and Cq
tied together) 13
0 tht 1 ' 4 —ds, Sp
57 [ [) s ap—3
5 — S2
4] (o] ]
1 0 0
0 1 1 6 —0lCq
1 1 Qn c:- ap—11
10— C2 )
—_ 9
ASYNCHRONOUS
TRUTH TABLE
Sp co a 3 MC950G/MC850G
1 1 NC NC
o | 1 | 0 ) ]
1 o] o] 1
[¢] o 1 1 (3—Qs, Sp
S QpF—(2)
(49— S2
o=1 i
= l?w state (more nega.tu-ve) (5)—d c1 _
1 = high state (more positive) Cc Q p—(8)
X = don‘t care (7)—C2 Cp

U = indeterminate state - ?
NC = no change (1)

Input Loading Factor
Sp,S1.Cp,Ca=1.5
Sy, C1 =100 pF

Output Loading Factor
MC950 = 8
MC850 = 10

Total Power Dissipation = 50 mW typ/pkg
Propagation Delay Time = 15 ns typ
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MC950F, G/MC850F, P, G (continued)

(2) 3

. AA
%6.5 k

-
o
o

M-

w
=

CIRCUIT SCHEMATIC
M (10) (©)
1 14 13
Cp \Y s
1k ce e 1k
2 O—AAA AAA- 12
2k$ 3k$ A A $3k g 2k
Bl
L}
520

3) 4
s 70 pF 1k 1k 70eF Cq
(4) 5 € AAA ~AM )}t — 6 (5)

Number at end of terminal represents pin number for flat and

dual in-line packages. Number in parenthesis indicates pin
number for metal can.

SWITCHING

TIME TEST CIRCUIT AND WAVEFORMS

Vee=5.0V
MC833 or equivalent o
used for diodes.
Capacitance includes 2.0k RL
test jig and probe. +1%
—o |a— ty=10ns
J— *2.00 V £0.05 v
i NPT
Tpg“‘ [ 0% 1.50 v
TPin Jd—200 ns -
10%
= GND
~CL —=| tpdt F— —] tpdr
<20 pF
T 1.0 v
TPout
J GND
TEST RL CL
tpgt 3.9k ohms | 30 pF
tod- 400 ohms 50 pF
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ELECTRICAL CHARACTERISTICS

(PanunLod) 5 ‘g ‘40G8IIN/D ‘4056IN

TEST CURRENT / VOLTAGE VALUES
NOTE: Although the test conditions and test limits are the 13 @ Test mA Volts
same for devices in ALL available packages, the table l T | 1 v V. v Vo V.. [V v
- N - mperatur
shows pin connections for testing only the flat and 4=—Qqs s ol —s emperature | o OH F | R CEX] "cc|TceL|TCCH] Tmax
dual in-line packaged devices. To test devices in the 5 —q|S2 —55°C| 11.4 | -1.50 | o [4.00] - [ - [4.50[5.50] -
metal can, substitute pin numbers shown in the con- MC950 § +25°C| 12.0 | -1.50 | 0 |4.00[4.50]5.00]4.50]5.50]8.00
version table below. S AR PR +125°C| 10.8 | -1.50 | 0 |4.00 4.505.50
PACKAGE PIN NUMBER R 25 . - . e .
Flat/Dual i oliiTazTaala 10—-052_) 0°C| 14.0 | -1.50 | 0.45|4.00| - - [5.00(5.00| -
at/Dual In-Line 11 2 2 : i : ; ety e T 1 ] M850 { +95°c| 14.0 | -1.50 | 0.45]4.00(5.00(5.00]5.005.00]8.00
Metal Can - . +75°c| 13.3 [ -1.50 [0.50{4.00] - | - [5.00]5.00] -
Pin MC950 Test Limits MC850 Test Limits______ITEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under| —55°C +25°C | +125°C 0°C +25°C | +75°C
Characteristic Symbol | Test | Min | Max | Min| Max | Min | Max | Unit | Min | Max | Min | Max | Min| Max| Unit | lo | low l Ve l Ve TVCEXI Ve IVCCLIVCCH[vmax Gnd
Output Voltage Vor 3 - |0.40] - [0.40f - |0.45] vdc | - |0.45] - |0.45] - |0.50| vde 3 - - - - - 14 - - 1,7
11 | - |o.40 - fo.40] - [0.45 - |0.45] - |0.45| - |0.50 11 - - - -] - -] - 7,13
Vo 3 |2.50] - [2.60 - [2.50] - 2.60| - |2.60| - [2.50| - - 3 -l - -] - - - 7,13%
11 [2.50] - |2.80] - |2.50( - 2.60] - [2.60 - [2.50| - - 11 - |- - - - |- 1%,7
Short-Circuit Igc 3 [-11.8 - [-14.0] - [-13.0( - |maAdc|-12.6] - |-13.7] - [-12.6 - |madc| - - - - - - - | 1af - 3,7,13
Current 11 |-115 - |-14.0] - |-13.0| - |maAdc|-12.6] - |-13.7] - |-12. - |mAdc| - - - - - - - | e - 1,7,11
Reverse Current IR 1 - 2.0 - 2.0 - 5.0 | pAdc| - 5.0 | - 5.0 - 10 | pAdc - - - 1 - - - 14 - 7
13- (20| - |2.0] - |50 - [ s50] - |50] -] 10 - - S I 2 T R - 7
Incp 5 | - (2] -]20][-] 30 - | 3| - ]3] -4 - - - ls | -] -] - - 4,7,10
6 | - 20| - |20 -] 30 - | 30| - |30 - |40 - - - e | -] -] - - 4,7,10
Output Leakage XCEX 3 - - - 50 - - pAde| - - - 100 | - - | nAde - - - - |3,14| - - - - 7,13%
Current 11 - - - 50 - - wAde| - - - 100 - - | nAdc - - - - 11,14 - - - - 1*7
Forward Current 1.5 IF 1 - [-2.40| - |-2.40| - |-2.25|mAdc| - |-2.20] - [-2.20] - [-2.10/mAdc - - 1 13 - - - 14 - 7
4 | - - - - - - - - 4 |10 - | - | - -
1 - 1 - l - l — l : — l - - h i - - A - l
13 | - - - - - - - - 131 - - - -
L, 2 - | - [-4.60]-6.90| - - - - |-s.85]-7.15] - | - - - -] - - - - - 2,7
I, 12 | - | - |-4.60[-6.90[ - - - - |-3.85]-7.15| - | - - - - - - - - - 7,12
Power DrainCurrent
IPDH 14 - - - 9.0 - - | mAde| - - - 10 - - |mAdc - - - - - 14 - - - 7
Imax 14 - - - 14 - - |mAdc| - - - 16 - - |mAdc - - - - - - - - 14 1,7,13
Switching Times Pulse | Pulse
In Out
tpd+ 56,3 - - - 50 - - ns - - - 50 - - ns 5,6 3 - - - 14 - - - 7
"pd - 156,3} - - - 50 - - ns - - - 50 - - ns 5,6 3 - - - 14 ] - - - 7

Pins not listed are left open.
*Momentarily ground this terminal before taking measurement.




MONOSTABLE MU

LTIVIBRATOR

MDTL MC930/830 series

MC951F, G - MC85IF, P, G

3)
10
(6) )
14 11 Cext Rext
Vee > — -6 —— 4+ —WWA-o Ve
S S .3 2 S
21kS. 10kg24ksg <S4k <2k <1.8k <4k
b3 b3 s S p: b3 b3
20 pF
€ WA 9 (2)
e ) 9k
— .
Q >
@1 1.8 k
~N a
}*\ —o6 (10)
25 pF 3.6 k 15 pF
® 2 Y Y Y v
1T AY
>
(9) 3 o~ S1.2k %; 24k
4 -
50 lGND
7
1)
NOTE: When the internal timing resistor (9 k2) is to be used,
connect Pin 9 to Pin 14 (flat and dual in-line packages) or pins
2 and 6(can). DO NOT MAKE THIS CONNECTION IF
USING THE EXTERNAL CAPACITOR AND RESISTOR.
Number at end of terminal represents pin number for flat and
dual in-line packages. Number in parenthesis indicates pin
number for metal can.

The MC951/MC851 is a monolithic mono-
stable multivibrator circuit which gives com-
plementary output pulses upon the dynamic
zero transition of the input waveform. The
output puise width is determined by an R-C
timing circuit and, due to differentiation of the
input, is essentially independent of the input
pulse width. With internal components, nomi-
nal pulse width is 100 ns.

Provisions are available to increase the pulse
width by adding external capacitance and to in-
crease pulse width stability by utilizing a preci-
sion external resistor in place of the internal
charging resistor.

Typical applications include analog compar-
ators, elimination of transients on pulse wave-
forms, and provision for delays to insure the
proper sequence of digital operations in com-
puter applications.

MC951F/ MC951G/
MC851F,P MC851G
6 (10}
b Hlow
4-q
2 e m
input Loading Factor =2
Output Loading Factor =10
Total Power Dissipation = 30 mW typ/pkg
Propagation Delay Time = 40 ns typ

Maximum permissible current into Pin 9 (2) = 10 mAdc.
APPLICATIONS INFORMATION

OUTPUT PULSE WIDTH

(9 k2 min, 15 kQ max)

EXTERNAL INTERNAL PULSE WIDTH
COMPONENTS USED RESISTOR CONNECTION ns (APPROX)
None Pin 9 to VCC 100
Cext (between Pins 10 & 11) Pin 9 to VCC 4.5 (Cext + 20)
Rext (between Pin 10 & VcC) Pin 9 open 0.5 Rext (Cext + 20)

Capacitance values in pF, Resistance values in k
Pin numbers shown for devices in flat and dual in-line packages.

MAXIMUM INPUT
FALL TIME TO TRIGGER

t VOLTAGE SWING
ns VOLTS

25 1.0

50 2.0

100 4.0

Output duty cycle < 40%. Higher
duty cycles obtainable at a possi-
ble decrease of performance.

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

MC833 or equivalent
used for diodes.

Capacitance includes >

jig and probe.

Connect pin 9 of flat
and dual in-line
packages (pin 2 of
can) to Vcc-

b3

h—l—c Veec =50V
2 300 300

TPout

TPout

=

50 pF ~ 50 pF

2C0 ns

ra—

f=1.0 MHz
GND

90%
1.5V

;20 ns

—1.5V
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(penunuod) 5 ‘4 ‘41 G8IN/D ‘41S6IW

ELECTRICAL CHARACTERISTICS TEST CURRENT / VOLTAGE VALUES
NOTE: Although the test conditions and test limits are the mA Volts
g h @ Test
same for devices in ALL available packages, the table | l volv lv.Iv..lv v
shows pin connections for testing only the flat and al—6 Temperature | lo OH F R | Tcc [YcCL| "CCH| " max
dual in-line pack.aged d.ewces. To test de\flces in the 3 —55°C 15.0 | -0.18 | 0 |4.00| - l|4.50|5.50] -
metal can, substitute pin numbers shown in the con- MC951 o
version table below. 951 § +25°C| 15.0 | -0.18 | 0 [4.00]5.00 |4.50{5.50 8.00
al— +125°C| 14. -0.18 | 0 |4.00| - [4.50]5.50( -
PACKAGE PIN NUMBER 1 1250(2 0] -0.18 5
Frabual imLinelaT2TalalsTel7 1T Tio 11 ” 0°C| 15.0 | -0.18 |o.45[4.00| - |5.00{5.00| -
ual In-Line — RN
M(C851 +25°C| 15.0 |- -0.18 {0.45|4.00|5.00 |5.00|5.00|8.00
Metal Can 718|9|-|-hol1|-|2| 3|4 |—-|-]|6 o
+75°C| 14.0 | -0.18 [0.50{4.00| - |[5.00(5.00 -
Pin MC951 Test Limits MC851 Test Limits TEST CURRENT / VOLTAGE APPLIED
Under| —55°C | +25°C [ +125°C 0°c [ +25°C | +75°€ TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min l Max Minl Max | Min | Max | Unit | Min I Max Minl Max| Min|Max| Unit | lou | low l Ve l Ve I Ve IVCCLIVCCHIanx Gnd
Output Voltage VOLI 1 - |0.40{ - |0.40] - |[0.45| Vdc | - {0.45| - |[0.45/ - [0.50] Vdc 1 - - - - 14 - - 7,10
R O I O I R S I A A E P e B
6 - - - - - - 6 - P S R U8 I 7
Vou 1 |2.50] - |2.60| - [2.50] - 2.60| - [2.60] - [2.50] - - 1 - - - 9,14 - - 7
6 |2.50| - |2.60 - ]2.50f -~ 2.60( - |2.60] - [2.50] - - 6 - - - 14 - - 7,10
Reverse Current Iz 3 - |12.0] - [2.0] - 5.0 | pAde| - 50| - |5.0] - 10 | pAdc - - - 3 - - 14 - 2,7
4 - 20| - |2.0| - |5.0|pAde|] - [50] - |50 - | 10| pAde - - - 4 - - | 1a ] - 2,1
Forward Current 0.5 IF 2 -0.80 - |(-0.80 - |[-0.75| - |mAdc|-0.70| - [-0.70 - |-0.67 - |mAdc - - 2 - - - 14 - 7
11 {-0.80] - [-0.80f - [-0.75 -0.70| - }-0.70] - |[-0.67| - - - 10 - - - -
0.515/215| 3 [-0.80/-3.20-0.80|-3.20/-0.75|-3. 00 -0.70(~2. 80-0.70|-2. 80| -0.67|-2.67 - - 3 4 - - -
4 |-0.80/-3.20{-0.80(-3. 20{~0.75|-3. 00 -0.70]-2. 80[-0.70|-2. 80f ~0.67|-2.67, - - 4 3 - - -
19 9 - - 10.50{0.75] -~ - - - 10.40|0.80| - - - - - - - - 19,14 | - 7,10
Power Drain Current
IPDL 9,147 - - - 9.0 | - -~ |mAde| - - - 12 - - | mAde - - - - 19,14 - - - 3,47
Lax 14 | - - - 22| - - | mAde| - - |- 12| - | - |mAde - - - - - - - | 14 3,4,7
Switching Times Pulse | Pulse
6 In Qut
t 61 - |- |so| - - ms| -] -]-1]5s0]-|-]ns 3 6 | - | - |94 - | - | - 7
pd+ 3,1
thd- -l -] - |5s0] - - - - l-]s0f - |- 1 - - - -] -
PW, 3,1 . - | 90 |220| - - - - |90 22| - | - 1 - - - - -
PWe |3,6| - - |70 |160 | - - - - | |60 - | - 6 - - - - -

Pins not listed are left open.
TIppL is measured at pins 9 and 14 simultaneously.




DECADE COUNTER

MDTL MC930/830 series

MC938F - MC838F, P

This monolithic ripple counter is designed to operate
at £20% of the nominal 5.0 volt power supply voltage and is
guaranteed to 20 MHz. It has standard MDTL inputs, and
uses active pull-up devices in the outputs to increase capaci-
tive drive capabilities. The outputs correspond to a standard
8-4-2-1 BCD with individual direct sets and a common direct
clear available to preset the counter to any desired condition.
Typical noise margin is 1.0 volt.

Input Loading Factor

Sp=1.5
Cp=5
cP =1

Output Loading Factor = 8
Total Power Dissipation = 150 mW typ/pkg
Maximum Counting Frequency = 30 MHz typ

9

S3lg

COUNTER SEQUENCE

o0 N e I o I T I 5 O
o LIt rriru 1

Q, | — 1 |
Q3 S R I I S
Q4 1 1
Cp A |
Sp1 1
Sp2 U
Spa LT
Spa
| —

DECODING LOGIC

[+] 51 52 63
1 |a1 @, a3
2 |8 a Q3
3 Q4 Qo 63
4 51 Qo Q3
5 |Q; Q; Q3
6 |Q; 0 0z
7 | Q Q3
8 |8, Qg

9 Qq Q4

Q4
G4
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MC938F/MC838F, P (continued)

CIRCUIT SCHEMATIC

3 14 211 12
Sp1 Vce? CoQ Qa2 Q So2

s
1.6k
S

W

x
i
Bl

6.5k

60 pF 60 pF 60 pF 60 pF

L Aaﬂ“‘:f—e»—*

H 60 pF
(LQ

4
6

COUNTING FREQUENCY TEST CIRCUIT AND WAVEFORMS

® vee ® ©
[e] o ﬁ o
2R 3R gR 2R
» &
i PULSE 2.5V
o o| o S LurLryuuLruurary
¥o 010y Q3 Q4 Yy INPUT 0
~C ~C 14 11 |14 ]9 {6 —~cC ~C @
o I 1 —
L —L— OUTPUT ©_________[——‘|__
o ©®
PULSE INPUT
INPUT PULSE: R =400 ohms
f =20 MHz C =50 pF
t =t =5.0ns D = MC933/833 or equivalent
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ELECTRICAL CHARACTERISTICS

(penunuod) 4 ‘48E8IIN/48E6IN

N 2 TEST CURRENT/VOLTAGE VALUES
1 D2
m, Its
@ Test A Vo
s Temperature | lov low Vin Ve | Vo | Vee [Veer [Veen|Vmax
3 Lgs; S
o
2 —55°C) 11.4 | -0.12 2,10 o [4.00] - [4.50{5.50] -
- MC938 § +25°C| 12.0 |-0.12 | 2.00 | 0 |4.00]5.00]4.50(5.50]8.00
7 _
c2 J°c +125°C| 10.8 | -0.12 2.00 0 [4.00] - |4.50{5.50( -
0°C| 12.0 |-0.12 2.00 |0.45(4.00] - [5.00[5.00] -
20 MC838 { +25°C| 12.0 | -0.12 1.90 [ 0.45/4.00{5.00|5.00|5.00]8.00
co +75°C| 11.4 [-0.12 1.80 |o0.50[4.00] - [5.00[5.00] -
Pin MC938 TEST LIMITS __MC838 TEST LIMITS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW :
Under| —55°C | +25°C [ +125°C 0°C +25°C | +75°C
Characteristic Symbol | Test | Min| Max | Min] Max Min| Max | Unit Min | Max | Min | Max Min|Max| Unit| ot | lon | \ I Ve | Ve Ivcc |VCCleCCH|anl Gnd
Output Voltage VoL 4 - |o.40f - fo.40 - Jo.45[ vdc| - |0.45| - |0.45| - [0.50( vdc | 4 - 351012 - | - | - |14 ] - | - 1,2,7
6 - - - - - - 6 - - - - - -
9 - - - - - - 9 - - - - S
i | - - - - - - 11 - N T - -
Von 4 |2.50| - [2.60] - [2.50| - 2.60| - |2.60| - |2.50] - - ax | 2e3xs | - | - | - - - 1,7
10,12
6 - - - - - - - 6% 2%,3,5%, - - - - -
10,12
9 - - - - - - - 9% 2%35, | - | - | - N
10%,12
11 - - - - - - - 11* 2%35 | - | - | - - -
10,12%
Short-Circuit Ioc 4 |-9.0] - [2.of - [-10.d - [made[-9.0] - |[10.0f - |-9.0] - |made] - - 2,51012 | - | - | - [ - | 14 | - 1,3,4,7
Current 6 - - - - - - - - 2,3,10,12 - - - - - 1,5,6,7
9 j - - - l 1 - l - - I - - 2,3,512 | - | - | - | - l - | 1,7,9,10
11 - - - - - - - - 2,3,5,10 - - - - - | 1,7,11,12
Pins not listed are left open. Vig——— ! !
t Momentarily ground this terminal before applying test condition. o GND l ! | MEASUREMENT
* Inputs to CD (pin 2) and appropriate SD (pins 3, 5, 10, or 12) as shown: | | INTERVAL

o VIHm———————
3} ___JP“
oND f=—APPLY 16y TO

| PIN UNDER TEST



Ly-S

TEST CURRENT/VOLTAGE VALUES
@ Test mA Volts
Temperature lo, lon Vin Ve | Ve | Vee [Veer |Veen|Ymex
=55°C| 11.4 |-0.12 | 210 | o [400| - |4.50|5.50] -
MC938 § +25°C| 12.0 | -0.12 | 2.00 | 0 |4.00|5.00|4.50]5.50]8.00
+125°C| 10.8 | -0.12 2.00 0 [4.00] - |4.50|5.50| -
0°C| 12.0 | -0.12 2.00 0.45(4.00| - |[5.00(5.00| -
- MC838 ¢ +25°C| 12.0 | -0.12 1.90 | 0.45|4.00|5.00|5.00(5.00 |8.00
ELECTRICAL CHARACTERISTICS (continued) +75c| e oz o0 Tosola 00l — T5 0005001 =
Pin MC938 TEST LIMITS MC838 TEST LIMITS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW:
Under| —55°C +25°C | +125°C 0°C | +25°C | +75°C
Characteristic Symbol | Test | Min l Max Min] Max Min[ Max | Unit | Min | Max Min] Max | Min | Max| Unit | lot [ lou | Vi l Ve | Ve | Vec [vCCLIVCCH|Vmax Gnd
Reverse Current I 1 - |2.0] - |2.0] - 5.0 | pAde| - 5.0 - 5.0 - 10 | pAdc - - - - 1 - - 14 - 7
R 3 | - - - - - - - - - sy | - |- -
: : : : l : \ - I : : : : : o : : :
10 | - - - - - - - - - - oy | - | - -
12 | - - - - - - - - - - |2y - - -
41 2 - |80 - [80] - |20 - 20| - 20| - |40 - - - - |2t | - - -
Forward Current I 1 -1. 60) -1.60| - [-1.50{mAde| - |-1.40[ - |-1.40] - |1.33 made 1 14 7
1.51 3 - |-2.40[ - [|-2.40] - |-2.25 - J2.10] - |-2.10f - |-2.00 - - - 3 |- |- - -
Fols |- - - - - - - - - 5 (- |- |- -
10 | - - - - - - - - - 10 | - - |- -
12 | - - - - - - - - - 12 | - - - -
515 2 - |-8.00[ - |-8.00] - |-7.50 - F7.00[ - [|-7.00[ - [6.65 - - - 2 | - -] - -
Power Drain Current PDH 14 - - - 40 - - mAde| - - - |43.5( - -~ | mAde - - 10% - - 14 - - - 7
14 | - | - - 28| - | - Ade| - | - - | 32| - | - [made| - - - - - - -] - | 14| 2357,
max " 10,12
Pulse | Pulse
In Out
Counting Frequency ‘C 1,4,6,| - - - 20 - - MHz | - - - 20 - - | MHz 1 4,6,9,11 - - - 14 - - - 7
9,11
Pins not listed are left open. Vig——— ! !
T Momentarily ground this terminal before applying test condition. ‘o GND l | | MEASUREMENT
* Inputs to Cp (pin 2) and appropriate Sp (pins 3, 5, 10, or 12) as shown: Vo | | INTERVAL
So oND I le—aPPLY 15 TO

| PIN UNDER TEST

(penunuod) 4 ‘' 18€8IIN/48€6I0N



DIVIDE-BY-SIXTEEN COUNTER

MDTL MC930/830 series

MC939F - MC839F, P

This monolithic ripple counter is designed to operate
at £20% of the nominal 5.0 volt power supply voltage and is
guaranteed to 20 MHz. It has standard MDTL inputs, and uses
active pull-up devices in the outputs to increase capacitive
drive capabilities. The outputs correspond to a standard 8-4-
2-1 binary code with individual direct sets and a common
direct clear available to preset the counter to any desired
condition. Typical noise margin in 1.0 volt.

Input Loading Factor:

Sp=1.5
Cp=5
cP=1

Output Loading Factor=8
Total Power Dissipation = 150 mW typ/pkg
Maximum Counting Frequency = 30 MHz typ

20

Cp

COUNTER SEQUENCE

[ S NN N Ny Sy Wy Wy Ry Sl g Ny N E——

Q, I 1 f 1 I 1 | e U R I
QS I 1
T I
Qg o
cpd L
Sp1 LI
So2 L
Spa [H]
Spa W

DECODING LOGIC
0|8 G &3 G
1 Q; Qp 03
2 @y a Q3
3| Qe a QO3
4 | @y @ o3
5 Q4 62 Qg
6 [ Oy Q@ Qg
7 d-‘ Qy Q3
8 61 62 §3
9 [y QG Qg

10 | @7 @y Q3
1 Q; Q@ Qg
12 | @y T o3
13 | @ & a3
14 | 8¢ 0y Qg
15 | a; Q Q3
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MC939F/MC839F, P (continued)

CIRCUIT SCHEMATIC

4 3 14 21 12
Qo 0Sp1 Vee CoQQQ; QSp2
L
16k 3 $2¢ 3k K X 3c$ a$ $ax 3ac X X g g
< < < <
L
215k g
1
cp
So3a
5O~
Spa 0
F S 23
A Gk: Qk:'
id i
Pt
520
200
6.5k
760
2k
60 pF 60 pF
—it
Qa,
6
COUNTING FREQUENCY TEST CIRCUIT AND WAVEFORMS
® ® Vee ® ©
o
R RS 3R 3R
b3 Qs Q3 b3 e >
'5 PULSE 2.5V
D |D o| o -
A 4 Q4 Q4 Yy INPUT 0
C/R C 14 1 14916 |c [cC ® ' L
[ L 1 [ T I 1
L L oUTPUT e e T e |
I
c ® L
PULSE INPUT
INPUT PULSE: R = 400 ohms
f= 20 MHz C = 50 pF
tr=1 =50ns D = MC933/833 or equivalent
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ELECTRICAL CHARACTERISTICS

TEST CURRENT / VOLTAGE VALUES

1

(penunuod) d ‘' 46€8IN/46E6IN

3 4 12 s 10 a
S Q S Q Q. D3
DG °29 2 7 7 mA Volts
I L I @ Test
S0 st so ST TS Temperature | o lon Vin Ve | Ve | Vee|Veer |Veen|Vimax
S Q s, s Q4 Sy s Q o
o —55°C| 11.4 | -0.12 2.10 0 [4.00| - |4.50|5.50| -
& - MC939 § +25°C| 12.0 | -0.12 2.00 0 |4.00/5.00|4.50(5.50]8.00
°cD°"| c2 CcD"‘l c2 J°co?® +125°c| 10.8 | -0.12 2.00 0 [4.00] - [4.50]5.50] -
o
T 0°c| 12.0 | -0.12 2.00 |0.45/4.00| - [5.00[5.00| -
oc| 12.0 [ -0.1 1.90 .45]4. . .00[5.00]8.0
. MC839 { +25°C 0.12 0.45[4.00[5.00[5.00(5 0
co +75°¢| 11.4 | -0.12 1.80 |o0.50[4.00] - [5.00]{5.00] -
Pin MC939 TEST LIMITS ___ MCB39 TEST LIMITS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW-
Under| —55°C +25°C | +125°C 0°C +25°C | +75°C -
Characteristic Symbol | Test | Min] Max | Min| Max | Min| Max | Unit | Min | Max | Min] Max | Min|Max| Unit.[ lov low Viu Ve | V| Vee [Veer|Veen]Vmax
)4
Output Voltage Vor 4 - lo.40| - lo.40| - lo.45| vac| - {0.45| - [0.45]| - [0.50| Vdc 4 - 3,5,10,12 [ - - - |1a | - -
6 - - - - - - 6 - - - - - -
b : l _ l : l : l - l : l X - : B - : -
11 - - - - - - 11 - -l -] - - -
v 4 |2.50| - [2.60| - |2.50| - 2.60| - |2.60] - [2.50] - - 4* 2% 3%, - -l - - -
OH 5,10,12
6 - - = - - - - 6* 2% 35%, | - - - - -
10,12
9 - - - - - - - ox 2,35, - - - - -
10%,12
11 - - - - - - 11* 2% .35, - - - - -
10,12%
Short-Circuit ISC 4 -9.0( - [-12.0] - |-10.0] - mAdc|-9,0| - [-10.0 - |-9.0| - mAdc - - 2,5,10,12 - - - - 14 -
Current 6 - - - - - - - - 2,3,10,12 | - - - - -
9 - - - - - - - - 23,512 | - | - - |- -
11 - - - - - - - - 2,3,5,10 | - | - - - -
| |
Pins not listed are left open. co v'“___“l | |
t Momentarily gfound this terminal before applying test condition. GND - + M AL
* Inputs to CD (pin 2) and appropriate SD (pins 3, 5, 10, or 12) as shown: ViMoo e | |
Sp fe— APPLY 1514 TO

GNO | PINUNDER TEST
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TEST CURRENT / VOLTAGE VALUES

(Ponunuod) ¢ ‘46E8IIN/46E60N

mA Volts
@ Test
Temperature | o, lon Vi Ve | Vr | Vee [Veer [Veen|Vimax
—55°C| 11.4 | -0.12 | 2.10 0 [4.00] - [4.50]5.50 -
MC939 { +25°C| 12.0 [ -0.12 2.00 0 |4.00{5.00|4.50]5.50(8.00
+125°C| 10.8 | -0.12 2.00 0 |4.00| - |4.50/5.50| -
0°c| 12.0 | -0.12 2.00 0.45/4.00{ - |5.00{5.00| -
. Mc839 { +os5°¢| 12.0 | -0.12 1.90 [ 0.45/4.00(5.00{5.00{5.00[8.00
ELECTRICAL CHARACTERISTICS (continued) O T BT 50 Tosola ool — T 0015001 =
Pin MC939 TEST LIMITS MC839 TEST LIMITS TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW :
Under| —55°C +25°C | +125°C 0°C +25°C | +75°C
Characteristic Symbol | Test | Min | Max | Min| Max | Min | Max | Unit | Min [ Max | Min | Max | Min|Max| Unit | lov low Vin Ve | Vo | Vec|Vear|Veen|Vimex|  Gnd
y
Reverse Current IR 1 - 2.0 - 12.0 - 5.0 | pAde] - |5.0 - 5.0 - 10 | pAde - - - - 1 - - 14 - T
3 - - - - - - - - - st - |- -
5 | - - - - - - - - - - st |- - -
10 | - - - - - - - - - - lot] - | - -
12 | - - - - - - - - - - et - | - -
41y 2 | - |80 - 80| - |2 - |20 | - {20 ] - |40 - - - - et | - | -
Forward Current IF 1 - |[-1.60] - |-1.60f - [-1.50[ mAdc| - |-1.40| - |-1.40[ - [-1.33] mAde - - - 1 - - - 14 - 7
L5, 3 - |-2.40[ - |2.40| - |-2.25 - }2.10] - |-2.10] - }-2.00 - - - 3 -] -]- -
5 - - - - - - - - - 5 |- | -] - -
o |- ] i i ] i l i i ] A S N % I I B i
12 | - - - - - - - - - 2 -|-]- -
51, 2 - |-8.00 - [8.00[ - |-7.50 - F7.00| - [-7.00| - |-6.65 - - - 2 | - |- - -
Power Drain Current
Iopn 14 f - | - |- 4 |- |- |mad| - | - - [43.5] - | - |mAde| - - 2t N I I U I R
1 14 | - [ - |- |28 ] -] - |made] - |- - 32| - |- |made| - - - Sl - - - - e ] 2,857,
max 10,12
Pulse | Pulse
In Qut
Counting Frequency fc 1,4,6,| - - - 20 - - MHz | - - - 20 - - MHz 1 4,6,9,11 - - - 14 - - - 7
9,11
| |
Pins not listed are left open. Co ViH— = l | |
 Momentarily gfound this terminal before applying test condition. GNO b ME AT

| |

* i i i 3
Inputs to CD (pin 2) and appropriate SD (pins 3, 5, 10, or 12) as shown: so VIHW
GND | PIN UNDER TEST



DUAL 4-INPUT EXPANDERS W MDTL MC930/830 series

MC933F - MC833F, P

This dual expander consists of two independent

DUAL 4-3 INPUT EXPANDERS . . .
diode networks with characteristics matched to
the input diodes of the gate and buffer elements in
this logic family. Its use increases the fan-in capa-
MC933G ¢ MC8336 bility of other MDTL devices to a maximum of 20
. _/ while only slightly affecting performance.
MC933F/MC833F, P MC933G/MC833G

% (10)— X
B =D
(4)—
1Y (6)— %
‘ ’—A 11 (7)_}(3)
(9)—

Input Loading Factor = 1

I

—aa

(10) 2 o—j— —Pp—o 13
(1) 3o0—j— —Pp——o12
(2)40———0—————*—7—”— ————— b——————O0 11 (8)

@) 5 o—j—2 —Pp+—o10

4) 6 o—j— L Pp}—o0 9 )

O———————

7 GND
(5)

Number at end of terminal represents pin number for flat and
dual in-line packages. Number in parenthesis indicates pin
number for metal can.
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ELECTRICAL CHARACTERISTICS

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

NOTE: Although the test conditions and test limits are the
same for devices in ALL available packages, the table
shows pin connections for testing only the flat and
dual in-line packaged devices. To test devices in the » X
metal can, substitute pin numbers shown in the con- gg:)-A a TEST CURRENT / VOLTAGE VALUES
version table below. 6
o \ (All Temperatures)
PACKAGE PIN NUMBER }g@_; .
- 13 mA Volts
Flat/Dual In-Line|—|2(3|4|5({6]7|—|9(10([11]12[13] —
Metal Can  [—]10|1[2[3|4|5|-|6]|7 [8 |9 |-~ lep Ve
2.00 4.00
Pin MC933 Test Limits MC(833 Test Limits TEST 'I'c(l)Jli’lilFl"‘S”LI/S\{'(E)IIJJBAEGB vl\\’PPI.IED
Under| —55°C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol | Test [ Min | Max| Min | Max| Min [Max| Unit [ mi Min [Max| Min [Max| Unit e Vi Gnd
Forward Voltage VFD 4 - 10.98( - [0.82] - 0.65( vdc - 0.90( - 10.82| - [0.75[ vdc 4 - 2,17
- - - - - - - 3,7
TP T[T |
- - - - - - - 6,7
0.85| . [0.70( _ ]0.50 - 0.75( . [0.68] - [0.60| . - 2,3,5,6,7
Reverse Current IR 2 - 2.0 - 2.0 - 5.0 | pAde| - 5.0 - 5.0 - 10 | pAdc - 2 3,5,6,7
3 - - - - - - - 3 2,5,6,7
T Ty e ]
6 - - - - - - - 6 2,3,5,7
51 4 - |10 - 10 | - 25 - - - - - - - 4 7
21 4 - - -1 -1-1- =l -]~ fw] -- - 4 7

Pins not listed are left open.

(ponunuod) HEEGIN/DEE6IN “d “4EEBIN/JEEGIN
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GENERAL INFORMATION DTL MC200/250 series

MC200 series (—55 to +125°C)
MC250 series (0 to 75°C)

The DTL family of integrated logic circuits is CASE 71A
characterized by moderate speed and low power
dissipation.
<. CASE 72
22 (TO-91)
FUNCTIONS AND CHARACTERISTICS (V+ =4V, V- = —2V, Ta=25°C)
Propagation
TYPED FAN-OUT Delay
Power
MC200 | MC250 tpd Dissipation
FUNCTION —55 to 4+-125°C| 0 to +-75°C SERIES | SERIES ns typ mw typ CASE
4-lnput Gate NAND/NOR mc2o1 MC251 5 4 30 6 71A,72
3-Input Gate NAND/NOR MC202 MC252 5 4 30 6 71A,72
3-Input Power Gate NAND/NOR Mc204 MC254 20 12 40 30 71A,72
Line Driver MC205 MC255 20 12 55 50 71A,72
Dual 2-Input Gate NAND/NOR Mc206 MC256 5 4 30 12 71A,72
Dual 3-2 input Gate NAND/NOR mc207 MC257 5 4 30 12 71A,72
Dual 3-2 Input Gate NAND/NOR mc208 MC258 4 3 30 30 71A,72
Clocked R-S Flip-Flop mc209 MC259 8 6 60 16 71A,72
Clocked R-S Flip-Flop (Pulse Triggered Binary) mcaio MC260 8 6 60 16 71A,72
Dual 3-Input Gate NAND/NOR Mc212 Mc262 5 4 30 12 71A,72
Dual 3-Input Gate NAND/NOR MC213 MC263 4 3 30 30 71A,72
Vi (Volts) tee (1)
6-Input Gate AND (Expander) MC203 MC253 8 8 4 - 71A,72
Dual 3-Input Gate AND (Expander) MC215 MC265 8 8 4 - 71A,72
Dual 3-Input Diode Array Mmc217 MC267 8 8 4 - 71A,72

@G suffix denotes Metal Can, F suffix denotes Flat Package. (i.e., MC201G = Metal Can, MC201F = Flat Package.)

OUTLINE DIMENSIONS

0335 UR‘FFO
e 0.370 —|
0305 DIA 0.180 J—— E=ss9] _L———L
o 1' MAX T
(s — i 0 0030
070
G0
oo
019
ISl
CASE 71A Hn”n ozs0 CASE 72
(TO-91)
g T
0240
260
_ i
0.250
\_HJU MIN
" |

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

DTL MC200/250 series

Numbers at ends of terminals represent pin numbers.
Inputs have a fan-in of 1 unless otherwise noted. For fan-out
capability, see Functions and Characteristics table.

(V+ = pin 6, V= = pin 5 unless otherwise noted. Gnd = 1.)

—GATES

MC291, MC251
4-Input Gate NAND/NOR
2
7 E
g - 3=7+849010¢(E)
10 —

MC202, MC252
MC204, MC254
3-Input Gate NAND/NOR

(10)* 2
7 — E .
3 — 3 =7e8e9¢(E)
9

*MC204, MC254
Fan-in = 2 for MC204, MC254

MC203, MC253

MC206, MC256
Dual 2-Input Gate NAND/NOR

MC207, MC257
MC208, MC258
Dual 3-2 Input Gate NAND/NOR

6-Input Gate AND
(Expander)
3
A9 Y4 €
2‘_,_—} 10 = 30405460748
7
8—'_‘
Note: No power supply connection.
MC212, MC262
MC213, MC263

Dual 3-Input Gate NAND/NOR

5

>
q -

Note: No power supply connection.

Fan-in =2

8 pr—
10% 3=810

7 2=34 > - 3eaeE
=3 2=173e 4 — 2 = 3e4e5

— — - s

7— 7— 7j

10 83— 10 8 10
8——1 9—{ 9 -—{
Note: No V- connection.
MC215, MC265
Dual 3-Input Gate AND
(Expander)
—DRIVERS 1 —DIODE ARRAYS —

o] MC205, MC255 MC217, MC267
30— 4= 203010 Line Driver Dual Diode Array

7 g
— 5
-

Note: No power supply connection.

F-FLIP-FLOPS

MC209, MC259

MC210, MC260 Clocked R-S Flip-Flop (Pulse Triggered Binary)

*Fan-in = 0.75 for MC209, 1 for MC259

$Both Q and @ in 1 state
until either Sp or Cp rises.

Clocked R-S Flip-Flop
A Sc[Cs[C [Rc [ @ | @
1 X 1 X NC | NC
4 I CLOCKED SET-RESET DIRECT SET-RESET 8"—J Sc So Q7 X 1 X 1 NC | NC
1 X X 1 NC | NC
gt—sc 3 q}—s Sc Re Q So Ro Q 9 —{Cs o T o T xT 1T 1lo
0 0 ? 0 0 ¥ 10 —{Cr (13 ?( EIJ )é é ’i)
10—C -
0 ! 1 0 ! ! 2*—dRc Q-3 X | 1 0 001
- 1 0 0 1 0 0 0 | 0 0 0 |U]|u
2*—Rc g, Qf—3 1 1 No 1 1 No *Fan-in = 0.7
Low level on Sp overrides other inputs and results
7_____] Change Change in high level on Q

0 on pins Cs or Cr means transition to low level.
X = don't care.

NC = no change.

U = indeterminate state.
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