85-MHz AC-COUPLED MECL 11 MC1000/1200 series

3K FLIP-FLOPS

MC1013
MmCi1213

Designed for use at clock frequenci_es to_70 MHz minimum (85
MHz typical). Logic performing inputs (J and K) are available, as well
as dc SET and RESET inputs.

POSITIVE LOGIC RS TRUTH TABLE Jp Kp TRUTH TABLE
A | s [ant? Sp | Kp | an*?
2 PinNo.l 12 2 13 PinNo. [ * - 13
3 I [1] [ an o ° an
a S 0 1 1 0 1 0
s I q 3 1 ) ) 3 0 3
6 1 1 | ND 1 1] o
8 Al J-K inputs are static Al other 3R inputs
s N.D. = Not defined and the R S inputs
10 R a9 ! are ata 0" level
" _—_J
12 .
CLOCKED JK TRUTH TABLE
gg gxpu( L?_.di:g F.ch, =1 e 5 R [ % [on
ulp‘ut- Ol. ing Factor Pin No. - O .. 13
Power Dissipation = 125 mW typical S 5 o an
0 [ 1 an
*Any J or K Input, not used for Ep. _ Q 1 1 1
**Cp obtained by connecting one J and one K input togather. 1 ] 1 9
1 1 1 an

The J and K inputs refer to logic levels while the Cp input refers to

dynamic logic swings. The J snd K inputs should be changed to a logical An other T R inputs and the

“1” only while the Cp 1nput is in a logic 1" state. (Ep maximum 1 RS inputs are ot a "0 lavel
tevel = Vo —~0.6 V). Clock € is obtainea by tying one J and one K input @ = Either state will result in the
together. desired output
CIRCUIT SCHEMATIC
at 13 a 14 vee
T {(GND)
p. >
g 210 3 210 4283
>
16k 60 < 875 1.6k 18k
| y

2k
500 500 3 >——L‘
°H |
30 pF 30 pF
215k 15k3 g2k gk
4 4
8 o] 10 nL 12
N ——— ———
R RESET

Resistor values are nominal,
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MC1013, MC1213 {continued)

imits

Power Supply Drain
Current

Input Current

Q" Logieal "1
Output Voltagel

Q" Logical "0°

Q" Lugical 0"

Output Voliage

Q or Q' Lateh
Voltage

| yolase

Input Toggle

Frequency
(See Figures 364

Sensiaivity (Na i See Figure 1 See Figure 1
Toggle) T 1 see Fagure 1 See Figure 1

|sensitivity (Toggle)

Iswitching Times

Propagation Detay

Rise Time

Fall Time

* Inchvidually tesl ead I input using 1he pin conpections shown.
1 Vop limits apply (rom no Joad (0 mA) to [ull joad (-2.5 mA)
OV ugnets ~ YOH hP VOL{max)

@Vinireset) = YOH et VOL(max):

@ inpul voltage is adjusted to oblaik av-ye.dVig - <

@AC tan-out =3




TEST_VOLTAGE/CURRENT VALUES

@Test B Vde =1.0%
Temperature 0 Vil max Viet e 10 Vi Vee
‘ —S5°C | 5.2 1o -1.405 | 1,165 10 -0.625 |
MI213 +25°C 1.-1.025 w 0. 700 )2 ;
+125%C 0.875 11 -0.530 | ) 2 i
‘ 0°C to 1350 | -1.070 10 -0.740 e ;
MC1013 +25°C |52 e -1335 | 1025 10 -0.700 e
+75°¢C 92t 1260 | 080w 0 6rs S
Pin __ TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW
Under ! Vec
Characteristic Test Vit mio 19 Vi max Vinmin 10 Vi max Vee (Gnd)
Power Supply Drain 7 B B 2345 6,789 1u 11,12 14
Current
Input Current 2| T 0 2 i
3 WAy |
1 B ERUN ] i
5 - o2 H
6 - ML NTET !
8 N URIRY :
® A0 4102 !
10 By TE LY
13! - - LIS UTI )
12 - - U +
Input Leakage fnpuise - - 203 4% 60T 8 9.10, 11,1 T
[ Current o _ '
Q" Logeal “1¢ 13 - - 3450 T e 8 1102 14
Output Voltagey _ B .
QT Logical 07 13 - - LB Toesy o0l 14
Output Valtage
,Q Logical "1 ] - - Zos Ao Tonow Q0] 1 14
| Output Volagey ~ e N ~ _
"Q Logieal 0" t - - 34 G A w12 14
Output Vollage i o
Latch 2 - - U RO SO VY 2730 1
12 | Tau e 2
i N L o ! v ;
Taput Toggle Pulse In Pulse Out | Ve = 4.0 Vde +1.2v
Frequency 13 6.8 13 11
(See Figures 3& 4)
Sensitivaty (No 1 i i !
Toggle) 13 ) 13 i :
[Sensiivity (Toggled 113 6.8 13 ] J
Switching Times @ H
Propagation Delay 1 6 1 28,457, 10,11, 12 1
i
1 6 1 ; !
13 8 13 I i !
13 8 13 1 :
|
Rise Time t 6 1 i
13 [ 13 i
Fall Time ' 6 i 1 ‘
| .
13 8 1 t L
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MC1013, MC1213 (continued)

FIGURE 1- SENSITIVITY (NO TOGGLE)

2N3960

TPin TO Channel

I i 13
% MC1004
| 3,46 <
| ~
i 9,10,11 -
2N3960 Vi
=4 i 8
= ] 1
o RESET
50 PULSE '
600 Vee
= Either Output To Channel ‘8"
-52V INPUT (RESET)
0.300 V max 5.0 ns min
170 mV max
90%
INPUT
(SET) oord \JS i
10%
250 —
—1.500 V |a 2250t ns—e] |10 ns max J\
nsmin  min 10nsmax QorQ
90%
INPUT
(RESET) 170 mV max
10%
-1.550
“——4225 ns min ouUTPUT
0.820 V min WAVEFORMS
FIGURE 2 - SENSITIVITY (TOGGLE)
—— TP, TO Channei “A"
2N3960 6
o 13
9 [0,
3.45 ~ MC1004
9,10,11 i
1
8
VEE g
Either Output To Channel ‘8
INPUT
20 ns max——*
N
INPUT 20%
—1.600 Vv 10%
} 450 ns min
0.600 V min
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MC1013, MC1213 (continued)

iINPUT
290%
—50%
-1.585 10% FIGURE 3 - INPUT WAVEFORM
0.800 V min f=— t, = 2.0 ns max

TO ESTABLISH MINIMUM
TOGGLE FREQUENCY

Input Frequency = 70 MHz ® 60% Duty Cycle
Qutput Frequency = 1/2 input Fregquency

FIGURE 4 - SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

0.1 uF
Veg = +1.2 Vde £ 1% (——1
14 .
‘s
© =
8
o 3 15 pf
§03 4503
1 1
] 0.1 uF
Vgg = —4.0 Vdc £ 1% -
TPjn To Channel ""A™ TPout To Channel g
*Load Corresponds to a Fan-out = 3
— 5.5 ns max
+0.450 —
INPUT Y 50%
—0.350 o— 100 ns typ

90%

"—15+1+*|
f
l 50%
EITHER OUTPUT— 10%
tr r’ oy S %

EITHER OUTPUT

41— 10%
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MC1013, MC1213 (continued)

APPLICATIONS
INFORMATION

The MC1013/MC1213 IR flip-flop is used in both counter
and shift register applications. Typically the flip-flop will shift
and toggle at B5 MHz, Flip-flop operation is illustrated by the
curves shown on page 2-125, For a complete characterization of
the device, refer to Application Note AN-280, Circuit operation
fs essentlally the same as the MC314/MC364 flip-flop which is
explained in Application Note AN-244, Due to the four J and
four?inputs, many clfocked and ripple through counters may be
built without additional logic. Figure 5 |s a table fHustrating the
Jand K input aquations for clocked counters, divide by 3 through
10. Figure 6 is a clocked BCD counter utilizing the logic equa-
tions shown in the table.

FIGURE 5 - INPUT EQUATIONS FOR CLOCKED COUNTERS

Divide By: { Jao [ Ka ) Kg c Kc Jo Kp
3 8 0 A ]
4 0 0 A A - — N
5 3 [] A A A+B 0 -
6 1] ] A+C A A+ A -
7 8C ] A A+C A+B [
8 [ [] A A A+B A+8 - -
9 5] 0 A A A+B A+8 A+6+C 0
10 0 0 A+D A A+8 A+B A+B+C

0 (logic zero) <-16 vV {pin usually tied to Veel
All but =~ 7 may be Obtained without additional gating.
All § inputs and all K inputs are ORed together,

FIGURE 6 - CLOCKED BCD COUNTER USING MECL J-K FLIP-FLOPS

DIVIDE BY 2

Vee

Vee Vee VEE

DIVIDE BY 6

ouUTPUT

Kool el

=i

Xl

MC1001 or MC1023

The counter as shown will operate typically at 86 MHz with the
MC1001 as a driver and at 90 MHz with the MC1023 as a driver.
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MC1013, MC1213 (continued)

FIGURE 7 . TyPicAL TOGGLE FREQUENCY
versus Vg

|
Vin =800 mV @ vgg = —79y;

40f¢, =ty=20m -

'Toq‘ TOGGLE FREQUENCY (MHz)

-3.0 —4.0

—-5.0 —-6.0 -7.0 -8.0

VEE. SUPPLY VOLTAGE (VOLTS)

FIGURE 8- TypicA AND WORST CASE TOGGLE
FREQUENCY versus AMBIENT TEMPERATURE

100 T T

'Yo;r TOGGLE FREQUENCY (MHz)
g

-56 -26 o 25 50 75 100 125
Ta, AMBIENT TEMPERATURE °¢)

FIGURE g . AMPLITUDE versus RISE TIME TO
INSURE TOGGLE
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design polnts guarsnteed by
Seecification points from —66°C 10 +125%¢
Specltication polnts
20 30 40 50 60 90

80 90 100

CLOCK RISE TIME (ns}

1, TIME (ns)

ALL UNUSED INPUTS RETURNED To Veg.
VEE = 52V, Vi, - 800mv, Ta = 25°C uniess
otharwise noted

ST — - WORST CASE - -TYPICAL

= Minimum time 1o insure that K dominates
a#nd that the flip tlop does not toggle

-25 [¢] 75 100 125

Ta AMBIENT TEMPERATURE °c)

FIGURE 11. PROPAGATION DELAY TIMES, RISE

8.0

. TIME (ns)

12

10

60

TIME, FALL TIME versus TEMPERATURE

tode -

Y tpaes is slightly better but this curve may
T beused torbath 1, ana tode—
~—b-— " Fanout = two Nig fiop inputs,

Load - one clockea fhp 1op (T and K tied together)
55 -26 o 25 50 7% 100 125

Ta AMBIENT TEMPERATUKE (O¢)




