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DEVICE SPECIFICATIONS

MC660 Expandable Dual 4-Input NAND Gate (active pullup)
MC661 Expandable Dual 4-Input NAND Gate (passive pullup)
MC662 Expandable Dual 4-Input Line Driver

MC663 Dual J-K Flip-Flop

MC664 Master-Slave R-S Flip-Flop

MCGB65 Triple Level Translator

MC666 Triple Level Translator

MC667 Dual Monostable Multivibrator

MC668 Quad 2-Input NAND Gate (passive pullup)

MC669 Dual 4-Input Expander

MC670 Triple 3-Input NAND Gate (passive pullup)

MC671 Triple 3-Input NAND Gate (active pullup)

MC672 Quad 2-input NAND Gate (active pullup)

MC673 Expandable Dual 2-Wide 2-Input
AND-OR-INVERT Gate (active pullup)

MC674 Expandable Dual 2-Wide 2-Input
AND-OR-INVERT Gate (passive pullup)
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FUNCTIONS AND CHARACTERISTICS

(Vee = 15 Vde Ty = 25°C)

Output Propagation | Power |
Type Loading Delay Dissipation
Case 605, 632 Factor tpd mW
Function -30 to +75°C Each Output ns typ | Typ/pkg
t— 1
GATES
— _
Expandable Dual 4-Input NAND Gate 10
(active pullup)
Expandable Dual 4-Input NAND Gate 10
(passive pullup)
Quad 2-Input NAND Gate (passive pullup)] MC668 10 T
Triple 3-Input NAND Gate | MC670 10
(passive pullup)
Triple 3-Input NAND Gate MCG671 10
(active pullup)
Quad 2-input NAND Gate (active pullup) MC672 10 |
Expandable Dual 2-Wide 2-Input MC673 ' 10 110 160/50 (1) |
AND-OR-INVERT Gate
(active pullup) |
Expandable Dual 2-Wide 2-Input | MC674 10 125 160/50 (1) |
AND-OR-INVERT Gate
assive pullu
| (passivepullup) B ____I_ _ J
DRIVER )
Expandable Dual 4-Input Line Driver MC662 10 140 ‘ 180/26 @ \
FLIP-FLOPS
Dual J-K Flip-Flop MC663 10 3.0 MHz (@) 200
Master-Slave R-S Flip-Flop MC664 ~ 10 3.0 MHz (2) 160
EXPANDER
Dual 4-Input Expander ‘ MCG669 r — I — ] — I
MULTIVIBRATOR
Dual Monostable Multivibrator ‘ MC667 l 10 l —_ J 240 _l

TRANSLATORS
— —
MDTL =8
Triple Level Translator MC665 MTTL IlIl =5.5 30 83 (DTL)
| ) _ MRTL =5 104 (RTL)
Triple Level Translator MC666 10 75 ] 105 j

L suffix denotes Ceramic Package, P suffix denotes Plastic Package.

@ Inputs High/Input Low

@ fTOQ
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P SUFFIX L SUFFIX
) PLASTIC PACKAGE CERAMIC PACKAGE
0.035 1 CASE 605 CASE 632
G o TO-116 TO-116
MECHANICAL 0260 0,190 0,090
INDEX L — 0,210
=3 it s
~ﬁ e WAL
| ey 0.070 NOTCH [ ( H
gk - L SEATING PLANE ! '
. 0.710
.. 0.740 7° DRAFT
TYP
, /o
0.200
w /o f
-
008
L L - 0015
0.100 L_ J
0.290
ﬂ#ﬁpﬂ—-l mias MIN 0290
0.100 0.015 J
$ 0.023 | : 0
. .| 0200 [ SEATING 0.008
- L B ;"-_._;: _ *é‘l (1) This dimension is measured at the seating plane. L I* PLANE m)\\‘i

““:-
ﬁ_'- Co L EJEIU\’_"" < Fruithaly; .'\.IL ¥

gﬁ% S () 4 insulating stand-offs are provided.

. Symbol Value
"ﬁ,ﬂ‘hﬁé_ N _ é...- 1V ___=-=._..F, __. .'.'-' "!-_.1 : ':'ug: 'II.I II-:-,l ", ” :- _'.:-.- e L———-———.——_—
Wi e e e e e

. 1. 0980 W Power Supply Voltage Vee
- e H’Zﬁﬁ%ﬂf%% L a.,nw‘r%“ Continuous 18
B Pulsed, 1.0s 20
- BE Input Voltage | Vin Vdc
. MC666 DTL | -1.0 to +6.0
G - RTL -4.0 to +4.0
... All Others 1.0 to +18
E;ﬁ@ﬂ%ﬁ - Output Current (into outputs) — mAdc
= MC662 60
e e e e
.. MC669 -
L
*Wtw; s All Others 30
.
e Input Reverse Current@ 18 V IR 0.5

Forward Current (Individual) MC669P | 30

Operating Temperature Range Ta -30 to +75 °c

Storage Temperature Range Tstg -55 10 +125

—— =T i m—aa— r————t

TA=+3%C VR=21% Vgoo=+1% V| =+1% V|gu=+1% VE=%1% IlgL=41%‘ Igy=+1%

SR

CP Clock Pulse thg+ Propagation delay time for a positive-going output pulse

Icex Collector-to-emitter leakage pf the output transistor thd- Propagation delay time for a negative-going output pulse

lccH Ve current drain when all inputs are high Vee Device power supply voltage

leceL Vec current drain when all inputs are low VeeH High power supply voltage

lg Forward current of input diodes for unit input load Veep Low power supply voltage

2g Forward current of input diodes which are equal to Ve x Collector-to-emitter voltage of the output transistor
twice unit load VE Input voltage when measuring I g

lonq Test current flowing into the output pin when output is high. Viy Threshold voltage for high input voltage state

(Negative) -
loL Test current flowing into output pin when output is low
In Reverse current of input diodes with Vg applied

ViL Threshold voltage for low input voltage state
VoHx Output high voltage state with 1oy flowing out of pin

2)r Reverse current of two input diodes with Vg applied VoL Output low voltage state with I flowing into pin

lgc Short-circuit current obtained from device output when VR  Reverse voltage for input d‘mde leakage test |
output is high V Threshold voltage for low input voltage state on expander unit

b

=

SR

== =

=
= T R : .
: - SR

- T . -"-
R -'-'_E- -'F.'-r:':'i T
' e v e == -
S
e e

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

® Theoutputs of the passive pullup gates may be tied together to perform the wired-collector OR function.
For each added gate subtract 1.2 output loading factor (fan-out).

® The outputs of the active pullup devices should not be tied together.

T




0 MOTOROLA

www.datasheetcatalog.com
GENERAL INFORMATION (continued)

MHTL logic gate is similar to the Diode Transistor Logic
(MDTL) gate circuit as can be seen in Figure 1. A considerably
larger input threshold characteristic is exhibited by the MHTL devices
by using a reversed biased base-emitter junction which operates in
the breakdown avalanche mode (sometimes referred to as zener
operation) as compared to a forward biased diode junction for the
corresponding D1 element in the MDTL gate. A typical 7.5 volt input
signal is required to turn on the MHTL output inverting transistor
while a 1.5 volt signal is necessary for MDTL.

The higher threshold characteristic of MHTL requires a higher
Ve supply and is specified at 15 volts +1.0 V tolerance. In order
to keep the power dissipation within reasonable levels, higher values
of resistance are used in MHTL than for corresponding resistors in
the MDTL circuit. These resistance values also allow the outputs of
gates to be interconnected to provide the “wired- OR'’ logic function.
The propagation delay of MHTL is in the order of 110 nanoseconds
and consequently is a relatively slow logic family, a property which
aids in rejecting noise. A comparison of transfer curves is made in
Figure 2 illustrating the large logic swing available from MHTL.

An active output pullup configuration is available for the MHTL
devices and is shown in Figure 3. The active output arrangement
will allow the circuits to handle capacitive loads at a higher speed
than is obtainable with the passive pullup configuration. Addition-
ally, the impedance in the high state is considerably less, and conse-
quently makes the family more immune to electrical noise. The
active output configuration also allows for a more powerful ar-
rangement to interface with discrete components.

In summary the MHTL devices may be characterized as an in-
tegrated circuit family with a high degree of inherent noise immu-
nity, a high input threshold and a large logic swing. These charac-
teristics make the line very attractive for use where electrical noise
is an important consideration, as well as for applications where in-
terfacing with various discrete components is required.

L . HIGH THRESHOLD LOGIC

. The High Threshold Logic (MHTL) family of integrated

L circuit devices was developed for applications requiring a higher de-
E‘f gree of inherent electrical noise immunity than is available with the
E FIGURE 1-GATE COMPARISONS more standard forms of integrated circuit logic families. The basic

w HIGH

. MODIFIED DIODE-
- THRESHOLD LOGIC WITH
|| TRANSISTOR LOGIC PASSIVE BULLUP

i

o,
ey
o
TR

[
..1'.,;1
'Eﬁ

L e
-'.|'__'7".l'-_-r_"'ﬂ_='a_
e
A EL R s R S
Uil ey e ---_"".I
R =|;|_TI=.-I.

L iy

AL paSe
A T
U 2tk
ol \
Tyl 1]
1iy g
il

i -
e R Tt e
i TR
2

.r.'_é_ﬁ:f__i%' '__-__."‘ i
=

==
=
b
e

Ry
o
LLiLEE

:I'l_l:|. Vet

=k :'H- 4 e ok

=
e
i
-

Ees =Ly
==

Al

R e

""I"mI 1s

-+ -’
e
it

FIGURE 2-TRANSFER CURVES

Vee =15V

—30°C TO +75°C
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LOGIC DIAGRAMS
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MHTL MCG660 series

The logic diagrams shown describe the circuits of the MHTL line and permit quick selection of circuits re-
quired to implement a particular logic system. Pertinent information, such as logic equations and truth tables is
provided to show line compatability. Package pin numbers and loading factors for each device are specified with
each logic diagram. The numbers at the ends of the terminals are package pin numbers. Numbers in parenthesis

indicate loading.

www. datasheetcatalog.com

GATES

MC660
Expandable
Dual 4-Input NAND Gate
(active output pullup)

(1)
(1) 2
(1) 5
A\
(1) 9
(1) 10 |
(1) 13
11

6=1¢2¢4¢50 3]

tod = 110 ns typ

Pp =88 mW typ/pkg (Inputs High)
26 mW typ/pkg (Input Low)

MC670
Triple 3-Input NAND Gate
(passive output pullup)

(1) 3
(1) s

(1) 9
{1)10%30—3 (10)
(1) 11

(1) 1

(1) 2%30—12{10}
(1) 13

—

6=3°4+5

Pp = 132 mW typ/pkg (Inputs High)
39 mW typ/pkg (Input Low)

MC661
Expandable
Dual 4-Input NAND Gate
(passive output pullup)

(1) 1
(1) 2; I 3
6 (10)
(1) 4
(1) 5
3
(1) 9
(1) 10 8 (10)
(1) 12
(1) 13

11

6=1¢2¢4¢5 ¢ [3]

tod = 125 ns typ

Pp = 88 mW typ/pkg (Inputs High)
26 mW typ/pkg (Input Low)

MC673

Expandable Dual 2-Wide 2-Input AND-OR-INVERT Gate

MC671
Triple 3-Input NAND Gate
(active output pullup)

(1) 3
(1) 5
(1) 9
mngo—s (10)
(1) 11
(1) 1
(1) 13

6=3¢4¢5

thd = 110 ns typ
Pp = 132 mW typ/pkg (Inputs High)

(Vce = Pin 14, Gnd = Pin 7)

MC668
Quad 2-Input NAND Gate
(passive output pullup)

(1) 1
) 2:Do—3 (10)
(1) 4
o BZD)—B (10)
(1) 9
mw:D)—a (10)
(1) 12
e ] —muo

3=19¢2
tod = 125 ns typ

Pp =176 mW typ/pkg (Inputs High)
52 mW typ/pkg (Input Low)

MC672
Quad 2-Input NAND Gate
(active output pullup)

(1)
(1)
(1)
(1)
(1) 9
(1) 10
(1) 12
(1) 13

3 (10)

6((10)

8 (10)

11 (10)

3=192

tpd =110 ns tvp
Pp = 176 mW typ/pkg (Inputs High)
52 mW typ/pkg (Input Low)

39 mW typ/pkg (Input Low)

MC674

Expandable Dual 2-Wide 2-Input AND-OR-INVERT Gate

(passive output pullup)

(active output pullup)

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

tod = 110 ns typ
Pp = 160 mW typ/pkg (Inputs High)
50 mW typ/pkg (Input Low)

°2) +((3] *4 ¢ 5)

(1) 1
(1) 2

(1) 3— 6 (10)
(1) 4
(1) 5

(1) 13
(1) 12
(1) 11
(1) 10
(1) 9

8 (10)

6=(1¢2)+([3] «4+.5)

Pp = 160 mW typ/pkg (Inputs High)
50 mW typ/pkg (Input Low)
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LOGIC DIAGRAMS (continued)

FLIP-FLOPS

MC663
Dual J-K Flip-Flop

(1) 5 J Q
(1.5) 4
(1) 2
(2) 3
(1) 9
(1.5)10
(1) 12
(2) 11

ang = 3.0 MHz typ
Pp = 200 mW typ/pkg

MC664
Master-Slave R-S Flip-Flop
(1) 10
(1) 3

(1) 4
(3) 2
(1) 11

(1) 12

(1) &

fTog = 3.0 MHz typ
Pp = 160 mW typ/pkg

6 (9)

TRUTH TABLE

tn, = time period prior to negative transition of clock pulse
th+1 = time period subsequent to negative transition of clock pulse

NOTE: A low state ““0” at the direct reset Rp causes a low state

“0"” at the Q output and the complement at the Q output.

CLOCKED OPERATION

t, toy |
R,

F’.

l >< | > | &0
o

r..’.'

[ =]

et g O 2O | O
el L = A= =
PN = | | O]

= A A == .
c|~|~|o|c|P|P|e|e

1 1 1

1 (9)
8 (9)
Direct input {ﬁD} must be high.
0 = low state
13 (9) 1 = high state
Q,, = state of Q output in time period t,
DIRECT INPUT
OPERATION
6 (8)
Clock Input-iamust be low
O = low state
o (8) 1 = high state

NC = No change
NA = Not allowed

Direct inputs (Rp, Sp)
must be high.

X = state of input does not affect state of the circuit
U = indeterminate state
t, = time period prior to negative transition of clock pulse
th+1 = time period subsequent to negative transition of clock pulse
Q. = state of Q output in time period t,

~ EXPANDER

MC669
Dual 4-Input Expander

MULTIVIBRATOR

MC667
Dual Monostable Multivibrator

tod = 140 ns typ
Pp = 240 mW typ/pkg

DRIVER

MC662
Expandable
Dual 4-Input Line Driver
(active output pullup)

(1) 1
(1) 2
(1) 4 6 (30)
(1) 5 X

3— -
(1) 9
19 8 (30)
(1) 13

1

6E=19+2+4+50+ [3]

Pp = 180 mW typ/pkg (Inputs High)
26 mW typ/pkg (Input Low)
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LOGIC DIAGRAMS (continued)

TRANSLATORS

MC665 MC666
Triple Level Translator Triple Level Translator

(1.0)0MDTL
(0.8)MTTL
1 12 MHTL (10)

(1) 1 (MDTL = 8)
j I)::»—3 (MTTL Il = 6.5)
(MRTL = 5) (1..00MRTL 13
2
Eg
5
——

8
10

3=10 [2] 10

tpd = 40 ns typ 12=2+[1] +13
Po= 83 mW typ/pkg (DTL) tod = 75 ns typ
104 mW typ/pkg (RTL) Pp = 105 mW typ/pkg
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