TWO-MODULUS PRESCALER

The MC12012 is a two-moduius prescaler which consists of three
functional blocks: 1) a controllable divide-by-5/divide-by-6 prescaler;
2) a divide-by-2 prescaler, and 3) a MECL ta MTTL translator. When
used with the MC12014 Counter Contro! Logic function and the
MC4016 programmable counter, a divide-by-N programmable
counter can be constructed for operation to 200 MHz. This arrange-
ment is especially useful in frequency synthesizer applications.

® 2 =5/76,710/+11,+10/+12

® MECL to MTTL Translator on Chip
® i500r-52V Operation”

e 200 MHz {(Typ) Toggle Frequency

*When using +5.0 V supply, apply +5.0 V to pin 16 (Vgg) and

ground pin 8 (VEg). When using -5.2 supply, ground pin 16
(Vee) and apply =5.2 V to pin 8 (VEE).

MC12012 |

003406

T ~ 340 mae
MECL PLL COMPONENTS
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CASE 620

FIGURE 1 — TYPICAL FREQUENCY SYNTHESIZER APPLICATION
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FIGURE 2 — LOGIC DIAGRAM

To obtain an MTTL output connect 5 and 4 to
2 and 3 or 14 and 15 respectively. The MECL
outputs (2, 3, 14, 15) require terminating re-

sistors. When used, the translator (4 and 5) wilt
provide the proper termination for connection
toit.
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HIURE 3 A0 TEST CIRCUN
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NOTES
All input and output cables to the scope are equal fengths of wiring, and load capacitance.
50 §1 coaxial cable
. The 950-ohm resistar and the scope termination impedance
All unused cables must be terminated with 50 ohms. constitute a 20:1 attenuator probe.

The 50-ohm resistor and the scope termination impedance con-

All resistors are = 1%.

Ct = 15 pF = total parasitic capacitance which inciudes probe, stitute 2 2:1 attenuator probe.

FIGURE 4 — AC VOLTAGE WAVEFORMS
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FIGURE 6 — MAXIMUM FREQUENCY TEST CIRCUIT
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NOTE: Output Waveforms are same as shown in Figures 4 and 5
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: FIGUKE 7 - TOGGLE FREGUENCY TEST CIRCULT
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FIGURE 8 — STATE DIAGRAMS
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FUNCTION DESCRIPTION

THE MC12012 TWO MODULUS PRESCALER

Three functional blocks are contained in the MC12012
variable modulus prescaler: 1) a controllabte +5/+6 pre-
scaler; 2) a+ 2 prescaler; and 3) an ECL to TTL translator
(for single power supply operation).

Selection of division by 5 or by 6 is made by inputs to
E1 through E4. If all E inputs are low hefore the transition
of the clock pulse driving Q3 high, Q3 will stay high for
3 clock pulses, then will go low for 3 clock pulses. This
provides a divide by 6 function.

On the other hand, if any one or all of the E inputs
are high prior to the positive transition of the clock pulse
driving Q3 high, Q3 will stay high for only 2 clock pulses,
then will go low for 3 clock pulses. The result is division
by 5.

For the +5 operation, at least one of the E inputs must
go high sometime hefore the clock pulse. This time is
referred to as the 'setup time.” Specifications for setup
time are given in the electrical characteristics table: tsetup1
and tgetyp2 for ET and E2 (MECL inputs), and E3 and
E4 (MTTL inputs).

For the divide by 6 operation all E inputs must be tow
for some time prior to the clock pulse. This time is re-
ferred to as the ‘‘release time.”” Data for release time is
given in the electrical characteristics table; tyaq and tyeg2
for E1, E2, E3, E4.

The data given in the tables for setup and rejease times
are referenced to the positive transition of the clock pulse

causing Q3 to go high. If it is necessary to reference the
setup and release times to the positive transition of Q3,
add t++ (specified for Q3) to the setup/release times given.
It should be noted that the logic states for the enable
inputs are important only for only one clock pulse which
causes Q3 to go high {within the limits specified by setup
and release times).

The = 5/+ 6 prescaler may be connected externaltly to
the + 2 prescaler to form a+ 10/+ 11 prescaler (Figure 10)
or a+ 10/+ 12 prescaler (Figure 11).

By way of an example showing how a = 10/+ 11 pre-
scaler operates, note that if E1, E3, and E4 (Figure 10)
are held in a low state, the counter divides by 11. To do
this, a feedback connection is established from Q4 to E2
(or to E1). With this feedback, the + 5/+ 6 prescaler di-
vides by 5 when Q4 is high, and by 6 when Q4 is low.

Since Q4 changes state with each positive transition of
Q3, the prescaler alternates between + 5 and = 6 resulting
ina+ 11 at Q4.

If any one or all of the E inputs are high (Figure 10},
the 5/6 prescaler always divides by 5 and a divide by 10
results at Q4.

With the addition of external flip-flops and counters
(MECL or MTTL) various other modulus prescalers may
be produced (20/21, 20/22, 20/24, 40/41, 50/51, 100/
101, etc.).

OUTLINE DIMENSIONS

BTATHSABATNIATY

b=

. SEATING
PLANE

NOTES:

T LEADS WIiTHIN 0.13 mm (0.005) RADIUS
OF TRUE POSITIDN AT SEATING PLANE

7 AT MAXIMUM MATERIAL CONDITION'
PKG. INDEX: NOTCH IN LEAD
NOTCH IN CERAMIC DR INK DOT”

3 DIM”L” TG CENTER OF LEADS
WHEN FORMED PARALLEL"

MILLIMETERS INCHES
DIM[ MIN | MAX | MIN | MAX

19.05 | 19.81 | 0.750 | 0.780
6.22 | 6.99 | 0.245 | 0.275
406 | 5.08 | 0.160 | 0.200
0.38 | 0.51  0.015 | 0.020
1.40 1.65 | 0.055 | 0.065

2.54 BSC 0.100 BSC
0.51 1.14 | 0.020 | 0.045
0.20 { 0.31  0.008 | 0.012
3.18 ; 406 | 0.125 { D.160
1.37 7.87 | 0.290 | 0.310

- 159 - 159

0.51 1.02 | 0.020 | 0.040

HE BN a1 b =

CASE 620

Motarola reserves the right to make changes to any products herein to improve rediability, function or design. Motorola does not assume any liability arising
out of the application or use of any product or circuit described herein, neither does it convey any license under its patent rights nor the rights of others.
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MTTL E - o ) ' o 3
AT E4 10 6=y | EF R [ S T -3 S B SEE ; . S e MECL

' _ 'r"/,,,/ - T Togale | ! to
MITLES 90— (e S T ‘ I B MTTL
i - N T 3 ; e ! ‘
: r‘l——// s ; ! ; | Fiop : Trans
: MECL E2 13 0] - . e " ™ -lator © 3
. } I ! : ) ‘ i © |
i | L [ et T N | e e - e
i MECL E1 110——i 1 ; :
1 PO P G i
& 50 b 50 0 b &
12 321 1415 5 4 7
¢ Q3 Q3ca Qada- MTTL
cuUT
Divide by 2 COUNT | Q1 Q2 Q3
tuse Taoggle
Flip Flop 6 0 1 1
7 1 1 1
5 ! o ! E1+E2+E3+E4=0
1+ + E3 + =
E1+E2+E3+E4=1 1 1 9] [5}
0 4] o} 0
2 0 1 [5)

To obtain an MTTL output connect 5 and
4 to 2 and 3 or 14 and 15, respectively.

FIGURE 10 — ~10/11

MTTL E4 10 |
D Q1 D a2 D Q ECL
MTTL E3 9 | 3 o
‘ TTL
MECL E2 13 Trans-
fator T
MECL E1

11
O——

Q3 Q3 c4 Qafga + N 5
MTTL
Qut
COUNT Qi Q2 Q3 Q4
14 o] 1 1
- 15 1 i 1 1
13 1 5] 1 1
9 1 i) 0 1
8 0 0 0 1
E1+E3+E4=
E1+E3+ E4=1 10 0 ! 0 1 0

7 1 1 1 Q
5 1 0 1 6]
1 1 0 0 0
0 0 5} 0 0
2 0 1 0 3]

To obtain an MTTL output connect 5 and
4 to 14 and 15, respectively.

MOTOROLA Semiconductor Products Inc.
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FIGURE 11 - 1077
; e
MTITL E4 e ; g b — A
o (IR S 02— 33— — | ">""ﬁ T’{MECL
. | | ! | | o
MTTL E3 ‘ ! o Ti?i;e o et
MECL E2 . J ] ; - ‘ % Flop } l j i Trans |
TN S R I ) e
MECL E1 ‘ P L] i
b | e |
o 6o b bé ok l
i 3 5 1 1415 5 4 7
To obtain aMTTL ocutput connect 5 and 4 to ¢ COUNT Q1 Q2 as Qs @3Qsca QeQar r\ngTL
14 and 15 respectively 14 o 1 1 1
15 1 1 1 1
13 1 0 1 1
9 1 0 0 1
8 [5] 0 [3) 1
10 o 1 0 1 E1+E2+E3+E4A=0
E1+E2+ E3+E4=1 6 o 1 1 0
7 1 1 1 0
3 1 0 1 0
1 1 0 7] 0
0 0 5} 0 0
2 0 1 0 0
FIGURE 12 — ~20/21
¥s MC3060
MTTL E4 10
N
O D Qi MECHL
MTTL E3 9 | to
‘ MTTL
MECL E213 Trans
’/ ’ 1 -lator
MECL E111
12l
C
X o . COUNT | Q1 Q2 Q3 Q4 Q5
To obtain a divide by 20/22 omit Q5 to 10.
To obtain adivide by 20/24 omit 14 to 13. 31 0 1 1 1 1 -t
30 1 1 1 1 1
29 1 0 1 1 1
25 1 0 0 1 1
24 0 0 0 1 1
26 3] 1 0 1 1
23 1 1 1 0 1
21 1 0 1 o 1
17 1 0 0 0 1
16 0 0 0 0 1
E1+ E3=1 18 0 1 0 0 1 E1+E3-0
15 1 1 1 1 0
13 1 0 1 1 0
9 1 0 0 1 0
8 5] 0 0 1 0
10 0 1 0 1 0
7 1 1 1 0 0
5 1 [3} 1 3] o
1 1 0 0 0 0
4] o 0 5] 0 0
2 0 1 0 0 ol
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