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ISSUE A

The MC663 and the MC12663 consist of two J-K flip-flops having
direct reset inputs in addition to clocked inputs. The 15 volt V¢ de-
vice (MCB63) and the extended 12-15 volt Vg device (MC12663),
are schematically indentical The MC12663 meets the MC663 specifi-
cations in addition to the 12 volt specifications. Both are available in
the 14 pin dual-in-line plastic package (suffix P) and the 14 pin dual-in-
line ceramic package (suffix L) A full temperature version of the
MC663 dual-in-line ceramic is also available (suffix tL). This device
meets the -30 to +75 standard specifications at -55 to +125 respec-
tively
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a t, refers to the time period immediately prior to an input tran-
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sition.  th41 applies to the time period after the transition.

_>C b. Jn. Kp, etc., denotes the state of the input during the time

period tn Jni+1. Knp+1., €., denotes the state of the input
during the time period t,41.
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c. Qp+1q denotes the state achieved by the output during the time
period tn4+q.

d A0” atan input terminal denotes low state (-1.0 V to 6.5 V),
1" denotes high state {8.5 V to 18 V). An "“X’'* means that
v vy either a ‘0"’ or "’1"” may be applied.
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\1 e. This portion of the truth table refers to synchronous {ctocked)
operation. Note thata ‘1’ to ‘0" transition of the J or K input
should not occur while the clock input (€) is high.

i f Thisportion of the truth table refers to dynamic J-K operation.
15-0 k 5.0 k Note that the ciock input (C) must remain high for this mode of
’ J operation.
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l l) J; g. Thisportion of the truth tabie refers to asynchronous operation.
Q7 4 3 2 Note that a low level on ED overrides all other inputs.

h. Rise (or fall) time of inputs shouid be less than 200 nanosec-
onds measured between 6.5 and 8.5 voits.

j. Inputswhich are not used should be returned through a resistor
(2 kK220 k) 10 Vee.

See Generai Information section for packaging
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ELECTRICAL CHARACTER

ISTICS

Unless otherwise noted, tests are shown for
only one flip-flop. The other flip-flop is

tested in the same manner,

5 ——J Q 6 9 J Q 8
a—qc 10——dc
2 K Rp QL'-—1 12 K Rp Qp—13
j) ? TEST CURRENT/VOLTAGE VALUES (All Temperatures)
3 11 mA Volts
1
lot loH ViL Viy VE Ve ' VeeL | VecH
108 | -0.027 | 6.50 2.50 1.5 16.0 | 14.0 16.0
Pin MCE63 Test Lumuts TEST CURRENT/VOLTAGE APPLIED
Under -30°C +25°C +75°C TO PINS LISTED SELOW:
Characteristic | Symbol | Test Min Max Min Max Min Max Unnt 100 10K Vip Vin ve | Ve | Veel | VecH | €Py CPy Gnd
Output voitage voL 1 - 15 - 15 - Vde A - 2 35 - - 14 - a - 7
G - 1.5 - 1.5 - vde 6 - 5 2.3 - - 14 - a - 7
Vo 1 - 125 - 125 Vdc - 1 2.3 5 - ~ ., 1a - ) - 7
1 - - 125 - 125 - Vde - 1 5 23 - -, 1a - a - 7
6 - - 125 - 125 — Vdc - 6 2 35 - -~ ' a - 4 - 7
Short Cireunt se i 1 - - 6.5 -15 £5 -18 mAde - - 3.4 - - - - 14 - -1 1.2
Reverse Corrent R 1 2 = - B 20 = 20 uAde — ~ - - - 2 14 - - | 3457
R - = = 6.0 — 6.0 wAdc - = - = ~ 3 . 245.14 - = - 7
2g ;4 - - - 4.0 - 4.0 uAdc - - - - - 4 14 - - - 1 2357
R 1|5 = - - 2.0 = 2.0 uAde - ~ - - - 5 14 - = — | 2347
Forward Current e 2 - - - -1.20 - -1.20 mAde - - - - 2 - - 14 - a4 7
2tE 2 - - - -2.40 ~ 240 | mAdc - — - - 13 ~ 14 - - | 245
151 4 - - - -1.80 - -1.80 | mAdc —~ - - - 1 4 - - 2.5,14 - - 7
iF 5 ~ 1 = - -1.20 - -1.20 | mAdc - -~ - - 15 - - 14 - 4 7
Power Drawn Current| ooy 14 - - ~ 167 ~ - mAdc - - - - - -, - 14 = -~ 1 234579
(Both Flipn-Flops) i H H 10,1112
IeeH 14 - - - 167 - — mAdc - - - - - - - 14 - - ! 7
Pins NOL irsted are lett Open
CP, CPy
VoH Vou
Vin o Vip 1, <200 ns
\Y <
L v VIL_\ 3 v tf <200 ns
oL oL W 2200 ns
tr__i s Y\ — tf tf —=d w 4 =t

TOGGLE MODE TEST CIRCUIT




SWITCHING CHARACTERISTICS




ELECTRICAL CHARACTERISTICS — MC12663

TEST CURRENT/VOLTAGE VALUES (All Temperatures)
Unless otherwise noted, tests are shown for A Vort
only one flip-flop The other flip-flop is " ors
tested in the same manner. loL lon ViL Vi VE VR Vee
80 | -0.016 | 6.50 8.50 15 12 12
Pin Test Limits TEST CURRENT/VOLTAGE APPLIED TO PINS LISTED BELOW:
Under |-30<Ta<+75°C 1
Characteristic Symbot Test Min Max Unit tor [[=17] Vi VIH Ve vy Vee CP, CPy Gnd
Output Voltage VoL 1 - 1 Vde 1 2 35 - 14 a4 7
6 - 1 Vdc 6 5 23 - - 14 4 7
VoOH 1 10 - vde - 1 23 s - - 14 4 - 7
1 10 - vde - 1 5 23 - - 14 4 - 7
6 10 - Vde -~ 6 2 23 - - 14 a 7
Short Circunt Current Ies 1 45 | 2 | mAkc | - - 34 - - - 12 - - 17 :
Reverse Current g 2 - 20 | wAde - - ~ - - 2 14 - - 3457 K
3R 3 - 60 uAdc - - - - - 3 i24518) - - 7
21 4 - 40 uAde - - - - - 4 14 2367
™ s - 20 nAdc - - - - - 5 14 - - 2347 i
Forward Current Ie 2 -055 | -10 | mAdc - - - - 2 - 14 - 4 7 |
20 3 110 | -20 mAde - - - - 3 - 14 - - 245
151 a -080 | -15 mAdc ~ - - - 4 - 2514 - - 7
£ 5 055 | -10 | mAde - - - - 5 _ 14 - 4 7 1
Power Drain Current iceL 14 - 125 | mAdc - - - - - 14 - - 2345791011 12]
|
{Botn Flin Flopst IccH 14 - 125 mAdc - - - - - - 14 ~ - 7 H
1 i
— Pins not listed are teft open
1 Best resuits ootained if T limited to 09C 10 759C
CPy
VoH
ViH ‘ t, €200 ns
Vi ! tf €200 ns
! ! Vou W =200 ns




The fact that the MC663/12663 may be used as either
a synchronous (clocked) flip-flop or in the dynamic J-K
mode fends a great dea!l of versatility to the device. Typical
applications — as well as a description of operating prin-
ciples — may be found in Application Note AN-414

The high degree of noise immunity inherent in MHTL
allows the use of diode “AND"’ gating if desired with very
little loss in performance A discrete 30 k&2 pull-up resistor

is recommended to charge the capacitance associated with
the input and insure “one” state noise immunity. {The
resistor adds 0.4 loads to the input loading factor.) The
Gray-Code counter circuit below illustrates this technique.
The discrete components in this counter may be replaced
by three 2-input NAND gates, one 3-input NAND gate, and
four inverters if desired
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Circuit diagrams utilizing Motoroia products are included as 2 means is believed to be entirely reliable However, no responsibility is

of iltustrating typical semiconductor applications; conseguently, assumed for inaccuracies. Furthermore, such information does not
complete information sufficient for construction purposes is not convey to the purchaser of the semiconductor devices described any
necessarily given The information has been carefully checked and license under the patent rights of Motorola Inc or others.
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Motorolareserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation orguarantee regarding
the suitability of its products for any particular purpose, nor doss Motorola assume any liability arising out of the application or use of any product or circuit,
and specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters can and do vary in different
applications. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. Motorola does
not convey any license under its patent rights nor the rights of others. Motorola products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the Motorola product could create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the part.
Motorola and ) are registered trademarks of Motorola, Inc. Motorola, inc. is an Equal Opportunity/Affirmative Action Employer.
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JAPAN: Nippon Motorola Ltd.; 4-32-1, Nishi-Gotanda, Shinagawa-ku, Tokyo 141, Japan.
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