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DATA SHEET CLASSIFICATIONS

Product Preview

This heading on a data sheet indicates that the device is in the
formative stages or in design (under development). The disclaimer at
the bottom of the first page reads: “This document contains
information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.”

Advance Information

This heading on a data sheet indicates that the device is in sampling,
pre-production, or first production stages. The disclaimer at the
bottom of the first page reads: “This document contains information
on a new product. Specifications and information herein are subject
to change without notice.”

Fully Released

A fully released data sheet contains neither a classification heading
nor a disclaimer at the bottom of the first page. This document
contains information on a product in full production. Guaranteed limits
will not be changed without written notice to your Motorola
Semiconductor Sales Office.

The data sheets contained in this book were the most current available as of the date
of publication, February 1996.

A more current version of data sheets designated Product Preview or Advance
Information may be available.
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High Performance Frequency Control Products

This book presents technical data on a broad line of integrated circuits useful in a wide variety of PLL
(Phase—Locked Loop) applications. Complete specifications for individual circuits are provided in the form
of data sheets. In addition, an introductory section is included to simplify selection of the proper
component(s) for a given set of application requirements. The Hi—Performance and Communication
Products family of Frequency Control PLL products is growing rapidly. For data sheets designated as
“Product Preview” or “Advance Information,” as well as new products, please contact your Motorola
representative.

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes
no warranty, representation or guarantee regarding the suitability of its products for any particular purpose,
nor does Motorola assume any liability arising out of the application or use of any product or circuit, and specifi-
cally 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 autho-
rized 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 shallindemnify 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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Numerical Device Listing

Temperature
Device Function Pins | DIP SM Range
MC1648 Voltage Controlled Oscillator 14 PL D,FN —-30 to +85°C
MC1658 Voltage Controlled Multivibrator 16 PL D,FN —30to +85°C
MC12015 225MHz -+32/33 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12016 225MHz +40/41 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12017 225MHz +64/65 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12018 520MHz +128/129 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12019 225MHz +20/21 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12022A 1.1GHz +64/65, +128/129 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12022B 1.1GHz +64/65, +128/129 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12022LVA 1.1GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler 8 P D —40 to +85°C
MC12022LVB 1.1GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler 8 P D —40to +85°C
MC12022SLA 1.1GHz +64/65, +128/129 Low Power Dual Modulus Prescaler 8 P D —40 to +85°C
MC12022SLB 1.1GHz +64/65, +128/129 Low Power Dual Modulus Prescaler 8 P D —40 to +85°C
MC12022TSA 1.1GHz +64/65, +128/129 Low Power Dual Modulus Prescaler With 8 P D —40 to +85°C
On—Chip Output Termination
MC12022TSB 1.1GHz +64/65, +128/129 Low Power Dual Modulus Prescaler With 8 P D —40 to +85°C
On—Chip Output Termination
MC12022TVA 1.1GHz +64/65, +128/129 Low Voltage, Low Power Dual Modulus 8 P D —40 to +85°C
Prescaler With On—-Chip Output Termination
MC12022TVB 1.1GHz +64/65, +128/129 Low Voltage, Low Power Dual Modulus 8 P D -40 to +85°C
Prescaler With On—Chip Output Termination
MC12023 225MHz +64 Prescaler 8 P D 0to +70°C
MC12025 520MHz +64/65 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12026A 1.1GHz +8/9, +16/17 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12026B 1.1GHz +8/9, +16/17 Dual Modulus Prescaler 8 P D -40 to +85°C
MC12028A 1.1GHz +32/33, +64/65 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12028B 1.1GHz +32/33, +64/65 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12031A 2.0GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler 8 P D —40 to +85°C
MC12031B 2.0GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler 8 P D —40 to +85°C
MC12032A 2.0GHz +64/65, +128/129 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12032B 2.0GHz +64/65, +128/129 Dual Modulus Prescaler 8 P D —~40 to +85°C
MC12033A 2.0GHz +32/33, +64/65 Low Voltage Dual Modulus Prescaler 8 P D —40 to +85°C
MC12033B 2.0GHz +32/33, +64/65 Low Voltage Dual Modulus Prescaler 8 P D —40 to +85°C
MC12034A 2.0GHz +32/33, +64/65 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12034B 2.0GHz +32/33, +64/65 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12036A 1.1GHz +64/65, +128/129 Dual Modulus Prescaler With Stand-By Mode 8 P D —40 to +85°C
MC12036B 1.1GHz +64/65, +128/129 Dual Modulus Prescaler With Stand-By Mode 8 P D —40 to +85°C
MC12038A 1.1GHz +64/65, +127/128, +255/256 Low Power Dual Modulus Prescaler 8 P D —40 to +85°C
MC12040 Phase-Frequency Detector 14,20 | PL FN 0to +75°C
HIPERCOMM 1 MOTOROLA
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Numerical Device Listing (continued)

Temperature
Device Function Pins | DIP SM Range
MC12052A 1.1GHz +64/65, +128/129 Super Low Power Dual Modulus Prescaler 8 - D, SD —40 to +85°C
MC12053A 1.1GHz +64/65, +128/129 Super Low Power Dual Modulus Prescaler 8 - D, SD —40 to +85°C
With Stand-By Mode

MC12054A 2.0GHz +64/65, +128/129 Super Low Power Dual Modulus Prescaler 8 - D, SD —40 to +85°C
MC12058 1.1GHz +126/128. +254/256 Low Power Dual Modulus Prescaler 8 - D, SD —40 to +85°C
MC12073 1.1GHz +64 Prescaler 8 P D 0to +70°C
MC12074 1.1GHz +256 Low-Power Prescaler 8 P D 0to +70°C
MC12075 1.3GHz +64 Prescaler 8 P D 0to +85°C
MC12076 1.3GHz +256 Prescaler 8 P D 0to +85°C
MC12078 1.3GHz +256 Prescaler 8 P D 0to +85°C
MC12079 2.8GHz +64/128/256 Prescaler 8 P D —40 to +85°C
MC12080 1.1GHz +10/20/40/80 Prescaler 8 P D —40 to +85°C
MC12083 1.1GHz +2 Low Power Prescaler With Stand-By Mode 8 P D —40 to +85°C
MC12089 2.8GHz +64/128 Prescaler 8 P D —40 to +85°C
MC12090 750MHz +2 UHF Prescaler 16 PL - 0to +75°C
MC12093 1.1GHz +2/4/8 Low Power Prescaler With Stand-By Mode 8 - D, SD —40 to +85°C
MC12095 2.5GHz +2/4 Low Power Prescaler With Stand-By Mode 8 - D, SD —40 to +85°C
MC12100 200MHz Voltage Controlled Multivibrator 20 P DW, M, FN 0to +75°C
MC12101 130MHz Voltage Controlled Multivibrator 20 P DW, M, FN 0to +75°C
MCH/K12140 Phase-Frequency Detector 8 - D —40 to +70°C
MC12148 Low Power Voltage Controlled Oscillator Buffer 8 - D, SD —40 to +85°C
MC12148 Low Power Voltage Controlled Oscillator 8 - D, SD —40 to +85°C
MC12149 Ultra Low Power Voltage Controlled Oscillator 8 - D, SD —40 to +85°C
MC12179 500-2800MHz Single Channel Frequency Synthesizer 8 - D —40 to +85°C
MC12202 1.1GHz Serial Input Synthesizer 16,20 - D, DT —40 to +85°C
MC12206 2.0GHz Serial Input Synthesizer 16,20 - D, DT —40 to +85°C
MC12210 2.5GHz Serial Input Synthesizer 16,20 - D, DT —40 to +85°C
MC12302 1.1GHz/500MHz Low Voitage Dual RF/IF PLL Frequency Synthesizer 20 - DT —40 to +85°C
MC12306 2.0GHz/500MHz Low Voltage Dual RF/IF PLL Frequency Synthesizer 20 - DT —40 to +85°C
MC12310 2.5GHz/500MHz Low Voitage Dual RF/IF PLL Frequency Synthesizer 20 - DT —40 to +85°C
MOTOROLA 2 HIPERCOMM
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Prescaler Selection Table

Frequency Sensitivity
(MHz) Output | Supply Typical (mVep)

Device | Min | Max | Modulus | Prescaler Ratio(s) | Edge Voltage |Icc (mA) | Min | Max Special Features

12015 35 225 Dual 32/33 A 45-9.0 6.0 200 | 800 |TTL Output

12016 35 225 Dual 40/41 A 4.5-9.0 6.0 200 | 800 |TTL Output

12017 35 225 Dual 64/65 A 4.5-9.0 6.0 200 800 | TTL Output

12018 75 520 Dual 128/129 A 4.5-9.0 8.0 200 800 | On—Chip Regulator for 5.5V
to 9.5V Supply

12019 20 225 Dual 20/21 A 4.5-9.0 6.0 200 800 | On—Chip Regulator for 5.5V
to 9.5V Supply

12022 100 | 1100 Dual 64/65 or 128/129 | AorB 4.5-5.5 7.5 100 | 1500

12022LV | 100 | 1100 Dual 64/65 or 128/129 | AorB 2.7-5.0 4.0 100 | 1500

12022SL | 100 | 1100 Dual 64/65 0r 128/129 | AorB 4.5-55 4.0 100 | 1500

12022TS | 100 | 1100 Dual 64/65 or 128/129 AorB 45-55 4.0 100 | 1500 | On—Chip Output Termination

12022TV | 100 | 1100 Dual 64/650r128/129 | AorB 27-5.0 4.0 100 | 1500 | On—Chip Output Termination

12023 35 225 Single 64 - 3.2-55 6.0 200 | 800 |TTL Output

12025 30 520 Dual 64/65 A 4.75-5.25 9.5 100 | 800

12026 100 | 1100 Dual 8/9 or 16/17 AorB 4.5-5.5 4.0 100 | 1000 | Short Setup Time on Modu-
lus Control

12028 100 1100 Dual 32/33 or 64/65 AorB 45-55 4.0 100 1500

12031 500 | 2000 Dual 64/65 or 128/129 | AorB 2.7-5.0 10.0 100 | 1500

12032 500 | 2000 Dual 64/65 or 128/129 | AorB 45-5.5 85 100 | 1500

12033 500 | 2000 Dual 32/33 or 64/65 AorB 2.7-5.0 10.0 100 | 1000

12034 500 | 2000 Dual 32/33 or 64/65 AorB 45-5.5 85 100 | 1500

12036 100 1100 Dual 64/65 or 128/129 AorB 45-55 4.0 100 1000

12038 100 | 1100 Dual 127/128 or 255/256 A 4555 4.0 100 | 1500

12052 100 | 1100 Dual 64/65 or 128/129 A 45-5.5 1.0 100 | 1000

12053 100 | 1100 Dual 64/65 or 128/129 A 45-5.5 1.6 100 | 1000 | Standby/On—Chip Output
Termination

12054 100 | 2000 Dual 64/65 or 128/129 A 27-55 2.0 100 | 1000

12058 100 | 1100 Dual 126/128 or 254/256 A 27-55 1.1 100 | 1000

12073 90 1100 | Single 64 45-5.5 23.0 20* | 200* | Differential PECL Outputs

12074 90 1100 | Single 256 - 45-5.5 23.0 20* | 200* | Differential PECL Outputs

12075 70 1300 | Single 64 - 45-55 36.0 4 400" | Differential PECL Outputs

12076 70 1300 | Single 256 - 45-5.5 36.0 4* 400* | Differential PECL Outputs

12078 90 1300 | Single 256 - 4.5-5.5 28.0 20* | 400* | Differential PECL Outputs

12079 250 | 2800 | Single 64/128/256 - 45-55 9.0 100 | 400

12080 100 | 1100 | Single 10/20/40/80 - 45-55 37 100 | 400

12083 100 | 1100 | Single 2 - 2.7-5.5 4.4 100 | 1100

12089 250 | 2800 | Single 64/128 - 45-55 10.2 100 | 1000

12093 100 | 1000 | Single 2/4/8 - 2.7-5.5 3.0 100 | 1000 | Standby Power-Down

12095 100 | 2500 | Single 2/4 - 2.7-5.5 10.0 100 | 1000 | Standby Power—Down

* Specified as RMS
MOTOROLA 4 HIPERCOMM
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Dual Modulus Prescaler MC12015
MC12016

The MC12015, MC12016 and MC12017 are dual modulus prescalers
which will drive divide by 32 and 33, 40 and 41, and 64 and 65, MC1 201 7
respectively. An internal regulator is provided to allow these devices to be
used over a wide range of power—supply voltages. The devices may be
operated by applying a supply voltage of 5.0Vdc +10% at Pin 7, or by

applying an unregulated voltage source from 5.5Vdc to 9.5Vdc to Pin 8. MECL PLL COMPONENTS
o 225MHz Toggle Frequency DUAL MODULUS
o Low—Power 7.5mA Maximum at 6.8V PRESCALER

e Control Input and Output Are Compatible With Standard CMOS
e Connecting Pins 2 and 3 Allows Driving One TTL Load
* Supply Voltage 4.5V to 9.5V

P SUFFIX
PLASTIC PACKAGE
8 CASE 626-05
MAXIMUM RATINGS 1
Symbol Characteristic Range Unit
Vreg Regulated Voltage, Pin 7 8.0 Vde D SUFFIX %
" PLASTIC SOIC PACKAGE 8
Vee Power Supply Voltage, Pin 8 10.0 Vdc CASE 751-05 1
TA Operating Temperature Range —40 to +85 °C
Tstg Storage Temperature Range -65to +175 °C

PRESCALER BLOCK DIAGRAM
ELECTRICAL CHARACTERISTICS (VoG =5.5109.5V; Vigg=4.5t0

(+33, 41 or 65) = |

- Vreg| ) 4
VOH Output Voltage HIGH1 25 v 4
(Isource = 501A) U —

5.5V; Tp = —40 to +85°C) Clontrol
nput T l
Symbol Characteristic Min Typ Max Unit 0 r o |
>
fmax Toggle Frequency 225 MHz ! | o |
fmin (Sine Wave Input) 35 signa 0.001pF | : .
H+ Active
Icc Supply Current 6.0 7.8 mA Inputo-I I T Pullup
VIH Control Input HIGH 2.0 \Y Signal 6 | Output
(+32, 40 or 64) anp P60 I3
0.001F | |
ViL Control Input LOW 0.8 \ |
|

I | =
0.1pF
VoL Output Voltage LOW1 05 v T I N
(Isink =2mA) = | :
Vin Input Voltage Sensitivity mVpp Voo ! Voltage |
SoMHz | 400 800 Re ulgtor |
50-225MHz 200 800 8 | 9
0.1uF | |
tpLL PLL Response Time tout-70 ns I S N
(Notes 2 and 3) -
1. Pin 2 connected to Pin 3 1. VyggatPin7is not guarameeq to be between 4.5 and
2. tpLL = the period of time the PLL has from the prescaler rising output tranistion 5.5V when Ve is being applied to Pin 8
(50%) to the modulus control input edge transition (50%) to ensure proper 2. Pin7is nottobe usedas a source of regulated output
modulus selection voltage
3. tout = period of output waveform
722 MOT
OROLA
© Motorola, Inc. 1996 5 REV 1



MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

520MHz Dual Modulus Prescaler

The MC12018 is a dual modulus prescaler which divides by 128 and
129. An internal regulator is provided to allow this device to be used over
a wide range of power—supply voltages. The devices may be operated by
applying a supply voltage of 5.0Vdc +10% at Pin 7, or by applying an
unregulated voltage source from 5.5Vdc to 9.5Vdc to Pin 8.

MC12018

MECL PLL COMPONENTS
e 520MHz Toggie Frequency
o Low-Power 8.0mA Typical +128/129
e Control Input Is Compatible With Standard CMOS and TTL DUAL MODULUS
e Supply Voltage 4.5V to 9.5V PRESCALER
e On—Chip 10KQ Resistor from Positive Edge to Ground
Vec Vreg SanD SN
[e] [7] [e] [s]
P SUFFIX
. PLASTIC PACKAGE
Pinout: 8 CASE 626-05
) 8-Lead Plastic 1
(Top View)
D SUFFIX
L L] [ Le] PLASTIC SOIC PACKAGE 8%
IN NE PE GND CASE 751-05 1
MAXIMUM RATINGS
Symbol Characteristic Range Unit
Vreg Regulated Voltage, Pin 7 8.0 Vdc PRESCALER BLOCK DIAGRAM
Vee Power Supply Voltage, Pin 8 10.0 Vdc Control
TA Operating Temperature Range —40 to +85 °C |”gm T _‘I
e
Ts’(g Storage Temperature Range -651t0 +175 °C 1 i g |
0.001pF | = |
ELECTRICAL CHARACTERISTICS (VoG =55 109.5V; Vigg = 4.5t S;ﬁnai°'l o+ | 3Pos
5.5V; Tp = —40 to +85°C) P 5 } AN/NH l Edge
Symbol Characteristic Min T Max Unit Signal 8 |C 10k
! yp GND EO—T— 9! NEG
fmax Toggle Frequency 520 MHz 0.001uF | 52 Edge
fmin (Sine Wave Input) 75 Vieg | | 4
- |
Icc Supply Current 8.0 10.7 mA o I O:I__
ViH Control Input HIGH 2.0 \Y 0.1pF I A
(+128) :TE : | GND
V] Control Input LOW 0.8 v | |
. (+129) VEC 1| ohage |
8 || Regulator |
Vout Differntial Output Voltage 0.8 1.0 \ 0AuF| |
(Isink = 200pA) I S e 1
Vin Input Voltage Sensitivity mVpp =
75MHz | 400 800 1. Vyggat Pin7 is not guaranteed to be between 4.5 and
125-520MHz | 200 800 5.5V when Vg is being applied to Pin 8
PLL PLL Response Time tout50 s 2. ‘lzl)r;t; gi notto be used as a source of regulated output
(Notes 1.and 2) 3. 10KQ pulldown recommended with negative edge
1. tppL = the period of time the PLL has from the prescaler rising output tranistion output (Pin 2)

(50%) to the modulus control input edge transition (50%) to ensure proper
modulus selection
2. toyt = period of output waveform

7/93
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Dual Modulus Prescaler

The MC12019 is a divide by 20 and 21 dual modulus prescaler. It will
divide by 20 when the modulus control input is HIGH and divide by 21

when the modulus control input is LOW.

Control

225MHz Toggle Frequency
Low-Power 7.5mA Maximum at 5.5V
Is Compatible With

Input

Synthesizers

Emitter Follower Outputs

Pinout: 8-Lead Plastic (Top View)

NC  Vec Senp SN

[6] [7] [e] [s]

MAXIMUM RATINGS

Standard Motorola CMOS

MC12019

MECL PLL COMPONENTS

+20/21

DUAL MODULUS
PRESCALER

@

D SUFFIX
PLASTIC SOIC PACKAGE

P SUFFIX
PLASTIC PACKAGE
CASE 626-05

CASE 751-05 1

Symbol Characteristic Range Unit
Vce Power Supply Voltage, Pin 7 8.0 Vdc
TA Operating Temperature Range —-40 to +85 °C
Tstg Storage Temperature Range —65to +175 °C

ELECTRICAL CHARACTERISTICS (Voc=4.5t05.5V; Tp =-40to

PRESCALER BLOCK DIAGRAM

Control

Input 5

) |
Signal 6
anp @3 o

0.001pF
7

v
0.1uF 'CC

[

|
L

+85°C)
Symbol Characteristic Min Typ Max Unit
fmax Toggle Frequency 225 MHz
fmin (Sine Wave Input) 20
Icc Supply Current 75 mA
ViH Control Input HIGH 2.0 \
(+20)
ViL Control Input LOW 0.8 \
(+21)
Vout Output Swing Voltage 600 1200 mVpp
Vin Input Voltage Sensitivity mVpp
20-225MHz | 200 800
tPLL PLL Response Time tout-70 ns
(Notes 1 and 2)

1. tpLL = the period of time the PLL has from the prescaler rising output tranistion
(50%) to the modulus control input edge transition (50%) to ensure proper

modulus selection
2. toyt = period of output waveform

7/93
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

1.1GHz Dual Modulus
Prescaler

The MC12022A can be used with CMOS synthesizers requiring
positive edges to trigger internal counters such as Motorola’s MC145XXX
series in a PLL to provide tuning signals up to 1.1GHz in programmable
frequency steps.

The MC12022B can be used with CMOS synthesizers requiring
negative edges to trigger internal counters.

A Divide Ratio Control (SW) permits selection of a 64/65 or 128/129
divide ratio as desired.

The Modulus Control (MC) selects the proper divide number after SW
has been biased to select the desired divide ratio.

e 1.1 GHz Toggle Frequency

e Supply Voltage of 4.5 to 5.5V

® Low-Power 7.5mA Typical

e Operating Temperature Range of —40 to +85°C

e Short Setup Time (tget) 16ns Maximum @ 1.1GHz

e Modulus Control Input Level Is Compatible With Standard CMOS and
TTL. Maximum Input Voltage Should Be Limited to 6.5Vdc

Pinout: 8-Lead Plastic (Top View)

IN  NC MC GND

MC12022A
MC12022B

MECL PLL COMPONENTS

+64/65, +128/129
DUAL MODULUS
PRESCALER

3

1

P SUFFIX
PLASTIC PACKAGE
CASE 626-05

[6] [7] [e] [5]
/ *
1
[T 2] [o] PLASTIC SOIG PACKAGE
IN Voo SwW ouT CASE 751-05
FUNCTIONAL TABLE
SwW MC Divide Ratio
H H 64
H L 65
L H 128
L L 129
Note: SW:H =V, L=0Open
MC:H=2.0VtoVgg, L=GNDt0 0.8V
MAXIMUM RATINGS
Symboi Characteristic Range Unit
Vee Power Supply Voltage, Pin 2 -0.5t0+7.0 Vde
TA Operating Temperature Range -40to + 85 °C
Tstg Storage Temperature Range -65to + 150 °C
MC Modulus Control Input, Pin 6 —-0.5t0+6.5 Vde
7/93
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MC12022A MC12022B

ELECTRICAL CHARACTERISTICS (V¢ = 4.5 to 5.5V; Tp = —40°C to +85°C)

Symbol Characteristic Min Typ Max Unit
ft Toggle Frequency (Sine Wave Input) 0.1 1.6 1.1 GHz
Ilcc Supply Current Output Unloaded (Pin 2) 7.5 10 mA
VIH1 Modulus Control Input High (MC) 2.0 Vee + 0.5V \
VL1 Modulus Control Input Low (MC) 0.8 \
ViH2 Divide Ratio Control Input High (SW) Vce - 0.5V Vce Vce + 0.5V Vdc
VL2 Divide Ratio Control Input Low (SW) Open Open Open —
Vout Output Voltage Swing (Cy_= 12pF; Ry_ = 2.2kQ) 1.0 1.6 Vop
tset Modulus Setup Time MC to Out " 16 ns
Vin Input Voltage Sensitivity 250-1100 MHz 100 1500 mVpp

100-250 MHz 400 1500
lo Output Current (C|_ = 12pF; R|_=2.2kQ) 1.5 4.0 mA
|
’|:_1:>—D aF—® OJ—D Qa Prop. Delay —»- -

In
In

4>
MC—D—

[ L Il__—_.l
Yo a D QB D Q D o8l D QB

Qi

Out

(+64, 500MHz Input Frequency, Vo = 5.0V, Tp = 25°C,
Output Loaded)

aWalvs h
\:; Out

] <«— MC Setup MC

«— MC Release

Modulus setup time MC to out is the MC
setup or MC release plus the prop delay.

Figure 2. Modulus Setup Time

(+128, 1.1GHz Input Frequency, VcC = 5.0V, Ta = 25°C,
Output Loaded)

Figure 3. Typical Output Waveforms
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MC12022A MC12022B

O Vgc=45t055V

Sine Wave Generator |

ctl Vee SW
|—v— W
ouT
C2 | I EXTERNAL COMPONETS
| C1=C2=1000pF
MC GND C3= 0.4uF
l CL = 12pF (Including Scope
b1 and jig capacitance)
RL =2.2kQ
MC Input 1
Figure 4. AC Test Circuit
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Figure 5. Input Signal Amplitude versus Input Frequency
Divide Ratio = 8; VG = 5.0V; TA = 25°C
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Figure 6. Output Amplitude versus Input Frequency
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

1.1GHz Low-Voltage Dual MC12022LVA
Modulus Prescaler MC12022LVB

The MC12022LVA can be used with CMOS synthesizers requiring
positive edges to trigger internal counters such as Motorola’s MC145XXX
series in a PLL to provide tuning signals up to 1.1GHz in programmable MECL PLL COMPONENTS
frequency steps.

The MC12022LVB can be used with CMOS synthesizers requiring

negative edges to trigger internal counters. +64/65, +128/129
A Divide Ratio Control (SW) permits selection of a 64/65 or 128/129 DUAL MODULUS
divide ratio as desired. PRESCALER

The Modulus Control (MC) selects the proper divide number after SW
has been biased to select the desired divide ratio.

¢ 1.1 GHz Toggle Frequency

e Supply Voltage of 2.7 to 5.0V

e Low—Power 4.0mA Typical at Vcc =2.7V

e Operating Temperature Range of —40 to +85°C

e Short Setup Time (tset) 16ns Maximum @ 1.1GHz !
P SUFFIX

o

® Modulus Control Input Level Is Compatible With Standard CMOS PLASTIC PACKAGE
and TTL CASE 626-05
FUNCTIONAL TABLE
sw mC Divide Ratio 8 @
H H 64 !
H L 65 D SUFFIX
PLASTIC SOIC PACKAGE
L H 128 CASE 751-05
L L 129
Note: SW: H=Vcg, L =0Open
MC:H=20VtoVge, L=GNDto 0.8V Pinout: 8-Lead Plastic (Top View)
DESIGN GUIDE IN NC MC GND
Criteria Value Unit m m m m
Internal Gate Count* 67 ea
Internal Gate Propagation Delay 200 ps
Internal Gate Power Dissipation 0.75 mW )
Speed Power Product 0.15 pJ
* Equivalent to a two—input NAND gate m Til m lil
IN Vg SW ouT
MAXIMUM RATINGS
Symbol Characteristic Range Unit
Vce Power Supply Voltage, Pin 2 -0.5t0+7.0 Vdc
TAa Operating Temperature Range —40to + 85 °C
Tstg Storage Temperature Range —65 to + 150 °C
MC Modulus Control Input, Pin 6 -0.5t0+6.5 Vdc
e @ MOTOROLA
© Motorola, Inc. 1996 12 REV 1



MC12022LVA MC12022LVB

ELECTRICAL CHARACTERISTICS (VGG = 2.7 10 5.0V; Ta = ~40°C to +85°C)

Symbol Characteristic Min Typ Max Unit
ft Toggle Frequency (Sine Wave Input) 0.1 14 11 GHz
lccL Supply Current Output Unloaded (Pin 2) at 2.7Vdc 4.7 6.5 mA
IccH Supply Current Output Unloaded (Pin 2) at 5.0Vdc 58 8.0 mA
VIH1 Modulus Control Input High (MC) 2.0 Vce + 0.5V \
ViL1 Modulus Control Input Low (MC) 0.8 \
ViH2 Divide Ratio Control Input High (SW) Vce -0.5v Vee Vce + 0.5V Vdc
Vit Divide Ratio Contro! Input Low (SW) Open Open Open —
Vout Output Voltage Swing C)_ = 12pF; R|_=1.1kQ at 2.7Vdc 0.8 1.0 Vp—p
Vout Output Voltage Swing Cy_ = 12pF; R| = 2.2kQ at 5.0Vdc 1.0 16 Vpp
tset Modulus Setup Time MC to Out 11 16 ns
Vin(min) Input Voltage Sensitivity 250-1100 MHz 100 1500 mVpp

100-250 MHz 400 1500
o Output Current C| = 12pF; R_=1.1kQ at 2.7Vdc 1.2 4.0 mA
CL = 12pF; R =2.2kQ at 5.0vdc 1.2 4.0

Prop. Delay —>| -«

NaWalie b
\:. Out

:] t«— MC Setup MC
:ﬁ |«— MC Release

Modulus setup time MC to out is the MC
setup or MC release plus the prop delay.

Figure 2. Modulus Setup Time

(+64, 500MHz Input Frequency, Vo = 5.0V, Tp = 25°C, (+128, 1.1GHz Input Frequency, Vcc = 5.0V, TA = 25°C,
Output Loaded) Output Loaded)

Figure 3. Typical Output Waveforms

HIPERCOMM 13 MOTOROLA
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MC12022LVA MC12022LVB

Sine Wave Generator |

b

50Q out

_L_“02 | N
GND

MC
I__.__i____

MC Input

Figure 4. AC Test Circuit

-0 Voc=2.7105.0Vde

EXTERNAL COMPONENTS

C1=C2=1000pF

C3= 0.1uF

Cy = 12pF (Including Scope
and jig capacitance)

RL = 2.2k (at +5.0Vdc)

RL = 1.1k (at +2.7Vdc)

+15.0 +1250
+10.0 “\ +710
+5.0 \ +400
0 +225
-5.0 +125
£ -100 +71.0
g \ ©
w -15.0 +40.0 s
(=}
B -200 \ / 25 3
z A / s
2 250 S~ / +12.8
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-35.0 \ +4.0
-40.0 i K/ +2.25
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Figure 5. Input Signal Amplitude versus input Frequency
Divide Ratio = 128; Vo = 5.0V; Tp = 25°C
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Figure 6. Output Amplitude versus input Frequency
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Figure 7. Typical Input Impedance versus Input Frequency
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

1.1GHz Low Power Dual
Modulus Prescaler

The MC12022SLA can be used with CMOS synthesizers requiring
positive edges to trigger internal counters such as Motorola’s MC145XXX
series in a PLL to provide tuning signals up to 1.1GHz in programmable
frequency steps. This device is a reduced current version of the
MC12022A/B.

The MC12022SLB can be used with CMOS synthesizers requiring

MC12022SLA
MC12022SLB

MECL PLL COMPONENTS

+64/65, +128/129

R Diice Ratio Conol (SW) pemie seiection of @ 6465 or 128/129 DUAL MODULUS
divide ratio as desired. PRESCALER
The Modulus Control (MC) selects the proper divide number after SW
has been biased to select the desired divide ratio.
e 1.1 GHz Toggle Frequency
e Supply Voltage of 4.5 to 5.5V
e L ow—Power 4.0mA Typical .
e Operating Temperature Range of —40 to +85°C .
o Short Setup Time (tget) 16ns Maximum @ 1.1GHz P SUFFIX
® Modulus Control Input Level Is Compatible With Standard CMOS PLASTIC PACKAGE
and TTL CASE 62605
FUNCTIONAL TABLE
SwW mc Divide Ratio 8 @
H H 64 !
H L 65 PLASTIC SOIC PACKAGE
L H 128 CASE 751-05
L L 129
Note: SW:H=Vcg, L=0pen
MC: H=2.0VtoVggc, L=GNDt0 0.8V Pinout: 8-Lead Plastic (Top View)
DESIGN GUIDE IN NC MC GND
Criteria Value Unit rﬁ—l r7—| m m
Internal Gate Count* 67 ea
Internal Gate Propagation Delay 200 ps
Internal Gate Power Dissipation 0.75 mwW )
Speed Power Product 0.15 pJ
* Equivalent to a two—input NAND gate u Ill lil lil
IN Voo SW our
MAXIMUM RATINGS
Symbol Characteristic Range Unit
Vce Power Supply Voltage, Pin 2 -0.5t0+7.0 Vdc
TA Operating Temperature Range -40 to + 85 °C
Tstg Storage Temperature Range -65to + 150 °C
MC Modulus Control Input, Pin 6 -0.5t0+6.5 Vdc
1/96
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MC12022SLA MC12022SLB

ELECTRICAL CHARACTERISTICS (V¢c = 4.5 t0 5.5V; Tp = ~40°C to +85°C)

Symbol Characteristic Min Typ Max Unit
ft Toggle Frequency (Sine Wave Input) 0.1 1.4 1.1 GHz
Icc Supply Current Output Unloaded (Pin 2) at 5.0Vdc 3.8 6.5 mA
ViH1 Modulus Control Input High (MC) 2.0 Vcc + 0.5V \
ViL1 Modulus Control Input Low (MC) 0.8 \
ViH2 Divide Ratio Control Input High (SW) Vece—-0.5V Vce Ve + 0.5V Vdc
VL2 Divide Ratio Control Input Low (SW) Open Open Open —
Vout Output Voltage Swing (C = 8pF; R|_ = 4.4kQ) 1.0 1.6 Vp-p
tset Modulus Setup Time MC to Out 1 16 ns
Vin(min) Input Voltage Sensitivity 250-1100 MHz 100 1500 mVpp

100-250 MHz 400 1500
lo Output Current (C|_ = 8pF; R|_ = 4.4kQ, Vcc = 5.0V) 0.75 4.0 mA

Prop. Delay —» -—

alalin ‘
N- " out

—1 {<«— MC Setup MC

l«— MC Release

Modulus setup time MC to out is the MC
setup or MC release plus the prop delay.

Figure 2. Modulus Setup Time

(+64, 500MHz Input Frequency, Vo = 5.0V, Tp = 25°C, (+128, 1.1GHz Input Frequency, Vcc = 5.0V, Ta = 25°C,
Output Loaded) Output Loaded)

Figure 3. Typical Output Waveforms

HIPERCOMM 17 MOTOROLA
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MC12022SLA MC12022SLB

O Vg =4.515.5Vde

r——1
Sine Wave Generator | Voo W
F—r- N
c2 l N EXTERNAL COMPONENTS
| C1=C2 = 1000pF
MC GND C3= 0.1uF
I CL = 8pF (Including Scope
Lt ———A and jig capacitance)
RL = 4.4k (at +5.0Vdc)
MC Input
Figure 4. AC Test Circuit
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Figure 5. Input Signal Amplitude versus Input Frequency
Divide Ratio = 128; Vg = 5.0V; TA = 25°C
5000
=
g 4000 "
g 3000 §
§ 2000
] — =
< 1000
0
0 250 500 750 1000 1250 1500
FREQUENCY (Hz)
Figure 6. Output Amplitude versus Input Frequency
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MC12022SLA MC12022SLB
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

1.1GHz Low Power Dual

Modulus Prescaler
With On-Chip Output Termination

The MC12022TSA can be used with CMOS synthesizers requiring
positive edges to trigger internal counters such as Motorola’s MC145XXX
series in a PLL to provide tuning signals up to 1.1GHz in programmable
frequency steps. This device is a reduced current drain version of the
MC12022A/B with the addition of on—chip output termination.

The MC12022TSB can be used with CMOS synthesizers requiring

MC12022TSA
MC12022TSB

MECL PLL COMPONENTS

+64/65, +128/129

R Diide Batio Gonral (SW) pemits selcton of a 64/65 or 128/129 DUAL MODULUS
divide ratio as desired. PRESCALER
The Modulus Control (MC) selects the proper divide number after SW
has been biased to select the desired divide ratio.
e 1.1 GHz Toggle Frequency
e Supply Voltage of 4.5 to 5.5V
e Low-Power 4.0mA Typical .
e Operating Temperature Range of —40 to +85°C s
e Short Setup Time (tset) 16ns Maximum @ 1.1GHz P SUFFIX
¢ Modulus Control Input Level Is Compatible With Standard CMOS PLASTIC PACKAGE
and TTL CASE 626-05
e Output Load Resistor on Die
FUNCTIONAL TABLE 8 @
sw MC Divide Ratio !
H H 64 PLASTIO SOIC PACKAGE
H L 65 CASE 751-05
L H 128
L L 129
Note: SW: H =Vgg, L = Open Pinout: 8-Lead Plastic (Top View)
MC:H=2.0VtoVcc,L=GNDto 0.8V N NC MC GND
DESIGN GUIDE [s] [7] [6] [5]
Criteria Value Unit
Internal Gate Count* 67 ea
Internal Gate Propagation Delay 200 ps )
Internal Gate Power Dissipation 0.75 mwW
Speed Power Product 0.15 pJ ‘_1_‘ |_2_| L3_| L4_l
* Equivalent to a two-input NAND gate IN Vg SW ouT
MAXIMUM RATINGS
Symbol Characteristic Range Unit
Vce Power Supply Voltage, Pin 2 -05t0+7.0 Vde
TA Operating Temperature Range —40 to + 85 °C
Tstg Storage Temperature Range —65 to + 150 °C
1/96
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MC12022TSA MC12022TSB

ELECTRICAL CHARACTERISTICS (Vg = 4.5 t0 5.5V; Tp = —40°C to +85°C)

Symbol Characteristic Min Typ Max Unit
ft Toggle Frequency (Sine Wave Input) 0.1 1.4 1.1 GHz
Icc Supply Current (Pin 2) 4.6 6.5 mA
VIH1 Modulus Control Input High (MC) 2.0 Veg + 0.5V \
ViLq Modulus Control Input Low (MC) 0.8 \
ViH2 Divide Ratio Control Input High (SW) Vce - 0.5V Vce Vee + 0.5V Vdc
VL2 Divide Ratio Control Input Low (SW) Open Open Open —
Vout Output Voltage Swing (C = 8pF) 1.0 i4 Vp-p
tset Modulus Setup Time MC to Out 1 16 ns
Vin Input Voltage Sensitivity 250—1100 MHz 100 1500 mVpp

100-250 MHz 400 1500
I[—_-D)— Prop. Delay —> «—

Up a D

QB

(+64, 500MHz Input Frequency, Vcc = 5.0V, Tp = 25°C,

Output Loaded)

NaWaWe .
N- TN out

] t— MC Setup MC
——>(<—— MC Release

Modulus setup time MC to out is the MC
setup or MC release plus the prop delay.

Figure 2. Modulus Setup Time

(+128, 1.1GHz Input Frequency, Vcc = 5.0V, Ta = 25°C,
Output Loaded)

Figure 3. Typical Output Waveforms

HIPERCOMM
BR1334 —REV 3
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MC12022TSA MC12022TSB

O Vpoc=45%5.5Vde

Sine Wave Generator |

50Q

EXTERNAL COMPONENTS
C1=C2 = 1000pF

C3= 0.1uF

CL = 8pF (Including Scope
[EN E—— and jig capacitance)

MC Input

Figure 4. AC Test Circuit
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Figure 5. Typical Input Impedance versus Input Frequency
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

1.1GHz Low Voltage, Low Power

Dual Modulus Prescaler
With On-Chip Output Termination

The MC12022TVA can be used with CMOS synthesizers requiring
positive edges to trigger internal counters such as Motorola’s
MC145XXX. This device is a low voltage version of the MC12022A/B with
the addition of on—chip output termination.

The MC12022TVB can be used with CMOS synthesizers requiring

negative edges to trigger internal counters.

A Divide Ratio Control (SW) permits selection of a 64/65 or 128/129
divide ratio as desired.

The Modulus Control (MC) selects the proper divide number after SW
has been biased to select the desired divide ratio.

¢ 1.1 GHz Toggle Frequency

e Supply Voltage of 2.7 to 5.0V

e Low—Power 4.0mA Typical @ Vcc =2.7V

e Short Setup Time (tget) 16ns Maximum @ 1.1GHz

e Modulus Control Input Level Is Compatible With Standard CMOS and
TTL

Output Load Resistor on Die

MC12022TVA
MC12022TVB

MECL PLL COMPONENTS

+64/65, +128/129
LOW VOLTAGE
DUAL MODULUS PRESCALER

FUNCTIONAL TABLE
sw MC Divide Ratio
H H 64
H L 65
L H 128
L L 129

1

P SUFFIX
PLASTIC PACKAGE
CASE 626-05

-
1
D SUFFIX

PLASTIC SOIC PACKAGE
CASE 751-05

Note: SW: H=Vcc, L =0pen
MC:H=2.0VtoVce, L=Gndto 0.8V

MAXIMUM RATINGS

Symbol Characteristic Range Unit
Vee Power Supply Voltage, Pin 8 -0.5t0+7.0 Vdc
TA Operating Temperature Range -40to + 85 °C
Tstg Storage Temperature Range —65 to + 150 °C
MC Modulus Control Input, Pin 6 ~05t0+6.5 Vde

7/93

Pinout: 8-Lead Plastic (Top View)
NC MC GND

N
[e] [7] [e] [s]

)

Ll L] [a] [e]

N Veg SW OUT
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MC12022TVA MC12022TVB

ELECTRICAL CHARACTERISTICS (VoG =2.7 t0 5.0 Vdc, Ta = —40°C to +85°C)

Symbol Characteristic Min Typ Max Unit
ft Toggle Frequency (Sine Wave Input) 0.1 1.4 11 GHz
IccL Supply Current (Pin 2 at 2.7 Vdc) - 52 © 6.5 mA
ICcCH Supply Current (Pin 2 at 5.0 Vdc) - 5.8 8.0 mA
VIH1 Modulus Control Input High (MC) 2.0 - Voo + 0.5V \
ViL1 Modulus Control Input Low (MC) - - 0.8 \
ViH2 Divide Ratio Control Input High (SW) Voe - 0.5V Vee Ve +0.5V Vdc
ViL2 Divide Ratio Control Input Low (SW) Open Open Open -
Vout(L) Output Voltage Swing @ 2.7V, C|_ = 8pF 0.8 1.0 - Vp-p
Vout(H) Output Voltage Swing @ 5.0V, C|_ = 8pF 1.0 1.4 - Vp—p
tset Modulus Setup Time MC to Out - 1 16 ns
Vin Input Voltage Sensitivity 250-1100 MHz 100 - 1500 mVpp

100-250 MHz 400 - 1500
Prop. Delay —>| -«

LT

] r«—— MC Setup MC

l«— MC Release

Modulus setup time MC to out is the MC
setup or MC release plus the prop delay.

Figure 1. Logic Diagram (MC12022TVA) Figure 2. Modulus Setup Time
40 40
30 3.0
» <4 \
‘§ 20 \ § 20 \
1.0 1.0
0 0
0 40 80 120 160 200 40 80 120 160 200
TIME (nS) TIME (nS)

(+64, 500MHz Input Frequency, Vg = 5.0V, Ta = 25°C,

Output Loaded)

(+128, 1.1GHz Input Frequency, Vcc = 5.0V, Ta = 25°C,

Output Loaded)

Figure 3. Typical Output Waveform
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MC12022TVA MC12022TVB

) O Ve =2.7t0+5.0 Vde
Lo

Sine Wave Generator |

CL EXTERNAL COMPONENTS
C1=C2 = 1000pF

N |
| [ CL = 8pF (Including Scope
—— i —_—— = and jig capacitance)
MC Input

Figure 4. AC Test Circuit
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

225MHz Prescaler

The MC12023 is a prescaler which will divide by 64. This device may
be operated over a supply voltage range of 3.2 to 5.5V.

e 225MHz Toggle Frequency
¢ Low-Power 4.8mA Maximum at 5.5V
e Operating Supply Voltage of 3.2 to 5.5V

e Connecting Pins 2 and 3 Allows Driving One TTL Load

Pinout: 8-Lead Plastic (Top View)

NC  Vec Senp SIN

MC12023

MECL PLL COMPONENTS

+64
PRESCALER

P SUFFIX
PLASTIC PACKAGE
8 CASE 626-05

D SUFFIX
PLASTIC SOIC PACKAGE 8
CASE 751-05 1

[e] [7] [e] [5]
L] L] [ L]
NC AP Out GND
MAXIMUM RATINGS

Symbol Characteristic Range Unit
Vce Power Supply Voltage 0to +8.0 Vde
TA Operating Temperature Range 0to +70 °C
Tstg Storage Temperature Range -65t0 +175 °C

ELECTRICAL CHARACTERISTICS (Ve =3.2105.5V; Tp = 0to +70°C)

PRESCALER BLOCK DIAGRAM

r——
. |

Signal 0.001uF
Input 5
6 |

Signal
GND ' O
0.001uF |
L

Active
Pull-Up

Symbol Characteristic Min Typ Max Unit
fmax Toggle Frequency 225 MHz
fmin (Sine Wave Input) 35
Icc Supply Current at 5.5V 353 4.8 mA
VOoH Output Voltage HIGH1 1.2 1.4 Y
(Voo =3.2v)2
VOH Output Voltage HIGH1 25 v
(Voo = 5.0v)2
VoL Output Voltage LOW1 0.5 v
(Isink = 2.0mA)
Vin Input Voltage Sensitivity mVpp
35MHz 400 800
50-225MHz | 200 800

1. Pin 2 connected to Pin 3

2. Isource = 50A
3. Vcc=4.5V

7/93
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

520MHz Dual Modulus Prescaler

The MC12025 is a dual modulus prescaler which divides by 64 and 65.
Supply voltages of 4.75 to 5.25V may be connected to Pin 8.

e 520MHz Toggle Frequency

e [ow—Power 9.5mA Typical

e Control Input Is Compatible Wlth Standard CMOS and TTL
e Operating Supply Voltage of 5.0V +0.25V

e Propagation Delay 30ns Typical

MAXIMUM RATINGS

Symbol Characteristic Range Unit
Vee Power Supply Voltage, Pin 8 -0.51t07.0 Vdc
TA Operating Temperature Range ~40 to +85 °C
Tstg Storage Temperature Range —65to +175 °C
ELECTRICAL CHARACTERISTICS (Voo =4.751t0 5.25V; Ta =40 to
+85°C)
Symbol Characteristic Min Typ Max Unit
fmax Toggle Frequency 520 MHz
fmin (Sine Wave Input) 30
Icc Supply Current 9.5 1.5 mA
ViH Control Input HIGH (+-64) 2.0 )
ViH Control Input LOW (+65) 0.8 Vv
Vout Output Voltage 0.8 1.2 Vpp
Vin Input Voltage Sensitivity mVpp
30MHz | 400 800
100-520MHz 100 800
tpLL PLL Response Timel tout422 | ns

1. tppL = The period of time the PLL has from the rising output transition to the
Modulus Control input edge transition to ensure proper modulus selection
2. toyt = Period of output waveform

PRESCALER BLOCK DIAGRAM

Vee ©

Modulus @

T |
| |
Control & 1 |
Input | |
0001uF (5Y | '
F© | |

__ o—]
Signal @ | +N/N+1

Input |
i—o-Lm uF | }

|

I

1/96

MC12025

MECL PLL COMPONENTS

+64/65
DUAL MODULUS
PRESCALER

P SUFFIX
PLASTIC PACKAGE
CASE 626-05

©

D SUFFIX
PLASTIC SOIC PACKAGE 8

CASE 751-05 1

Pinout: 8-Lead Plastic (Top View)

Voc NC Input nput

[e] [7] [e] [5]

D)

L L] Lo Lo
MC

NC Out GND
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

1.1GHz Dual Modulus MC12026A
Prescaler MC12026B

The MC12026 is a high frequency, low voltage dual modulus prescaler
used in phase-locked loop (PLL) applications.

The MC12026A can be used with CMOS synthesizers requiring
positive edges to trigger internal counters such as Motorola’s MC145xxx
series in a PLL to provide tuning signals up to 1.1GHz in programmable MECL PLL COMPONENTS
frequency steps.

The MC12026B can be used with CMOS synthesizers requiring +8/9, +1617
negative edges to trigger internal counters. ’

A Divide Ratio Control (SW) permits selection of an 8/9 or 16/17 divide DUAL MODULUS PRESCALER
ratio as desired.

The Modulus Control (MC) selects the proper divide number after SW
has been biased to select the desired divide ratio.
e 1.1GHz Toggle Frequency
e Supply Voltage 4.5V to 5.5V 8
e Low Power 4.0mA Typical 1
o Operating Temperature Range of —40°C to +85°C P SUFFIX

o . . PLASTIC PACKAGE

o The MC12026 is Pin Compatible With the MC12022 CASE 626-05

e Short Setup Time (tget ) 6ns Typical @ 1.1GHz
e Modulus Control Input Level is Compatible With Standard CMOS

and TTL %
8

1

Pinout: 8-Lead Plastic (Top View) D SUFFIX
IN NC MC GND PLAST(I; SSS;CSE/(\)(;KAGE
[8] [7] [e] [5]
FUNCTION TABLE
) Sw Mc Divide Ratio
H H 8
H L 9
L (2] [s] L] - . -
IN Voo SW out
L L 17

Note: SW: H = Vg, L = OPEN
MC: H=2.0Vto Vcc; L=GND to 0.8V

MAXIMUM RATINGS

Symbol Characteristic Range Unit

Vce Power Supply Voltage, Pin 2 -0.5t0 +7.0 Vdc

TA Operating Temperature Range —40 to +85 °C

Tstg Storage Temperature Range —65 to +150 °C

MC Modulus Control Input, Pin 6 -0.5t0 +6.5 Vdc

lo Maximum Output Current, Pin 4 10.0 mA
e @ MOTOROLA
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MC12026A MC12026B

ELECTRICAL CHARACTERISTICS (Vcc = 4.5 to 5.5; TA =—40 to +85°C)

Symbol Characteristic Min Typ Max Unit
ft Toggle Frequency (Sin Wave) 0.1 1.4 11 GHz
Icc Supply Current Output Unloaded (Pin 2) — 4.0 5.3 mA
VIH1 Modulus Control Input High (MC) 2.0 — Vce \
Vit Modulus Control Input Low (MC) GND — 0.8 \
ViH2 Divide Ratio Control Input High (SW) Vee - 0.5V Vee Voo + 0.5V \
ViL2 Divide Ratio Control Input Low (SW) OPEN OPEN OPEN —
Vout Output \/oltagi.a Swing " i.0 i.6 — Vp-p

(RL =560Q; 1o = 5.5mA)
(RL = 1.1kQ; I = 2.9mA)2
tSET Modulus Setup Time MC to Out3 — 6 9 ns
Vin Input Voltage Sensitivity mVpp
100-250MHz 400 — 1000
250-1100MHz 100 — 1000

1. Divide Ratio of +8/9 at 1.1GHz, C|_ = 8pF
2. Divide Ratio of +16/17 at 1.1GHz, C|_= 8pF

3. Assuming R_=560Q at 1.1GHz
EoYr

In
In

MC

>
>

Sw

Figure 1. Logic Diagram (MC12026A)

Prop. Delay —» -«

\--“ Out

] l«— MC Setup MC

<«— MC Release

Modulus setup time MC to out is the MC
setup or MC release plus the prop delay.

Figure 2. Modulus Setup Time
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MC12026A MC12026B

—0 Vgg=45t055V

Lo
e i e |
SINE WAVE GENERATOR I Veo SW : =
IN |
o
ce | kel { AL o
L |
= | MC GND | EXTERNAL COMPONENTS
(SRR NE——— C1=C2= 1000 pF
C3=0.1pF
Cy_ = 8pF (Including Scope and Jig Capacitance)
MC INPUT _L RL =560 (for +8/9 at1.1GHz)
Figure 3. AC Test Circuit
+15.0 +1257.40
N —
+10.0 — +707.11
+5.0 > > +397.64
A1/ ///// 17, I
0 000 2777 7 V 122361
50 L /// //// PERATING //////Ag/ +125.74
- ool] 4/// ///,,Vj@?W,/;///A 7 o
a %)
g -15.0 \\ 44/ 1/4// 14/4 %1/ Ié +39.76 g
=
E 200 2236 3
% _ \J\ =
I 250 \ +12.57
-30.0 \ — ve +7.07
-350 =\ a 4\,1\/ +3.98
-40.0 \ +2.24
—45.0 \—X [ +1.26
-50.0 +0.71
0 200 400 600 800 1000 1200 1400 1600 1800
FREQUENCY (Hz)
Figure 4. Input Signal Amplitude versus input Frequency
Divide Ratio = 8; Vo = 5.0V; Ta =25°C
2000
E 1600
5 —_——— \
= w
=) —~—— 20 5
E \— V\/\\ 800 §
[ =
< 400
0
0 200 400 600 800 1000 1200 1400 1600 1800
FREQUENCY (Hz)
Figure 5. Output Amplitude versus Input Frequency
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MC12026A MC12026B

5.88V

880mV | |
36.6ns 86.6ns

Figure 6. Typical Output Waveform
(+8, 1.1GHz Input Frequency, Vcc = 5.0, TA = 25°C, Output Loaded With 8pF)
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MC12026A MC12026B
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Figure 7. Typical Input Impedance versus Input Frequency
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

1.1GHz Dual Modulus
Prescaler

The MC12028A can be used with CMOS synthesizers requiring
positive edges to trigger internal counters such as Motorola’s MC145XXX
series in a PLL to provide tuning signals up to 1.1GHz in programmable
frequency steps.

The MC12028B can be used with CMOS synthesizers requiring

negative edges to trigger internal counters.

A Divide Ratio Control (SW) permits selection of a 32/33 or 64/65 divide

ratio as desired.

The Modulus Control (MC) selects the proper divide number after SW

has been biased to select the desired divide ratio.

¢ 1.1 GHz Toggle Frequency

MC12028A
MC12028B

MECL PLL COMPONENTS

+32/33, +64/65
DUAL MODULUS
PRESCALER

o MC12028A for Positive Edge Triggered Synthesizers
e MC12028B for Negative Edge Triggered Synthesizers
® 6.5mA Maximum, —40° to +85°C, Vg = 5.5Vdc

e Modulus Control Input Level Is Compatible With Standard CMOS and

TTL
* Low-Power 4.0mA Typical

o

1
P SUFFIX

PLASTIC PACKAGE
CASE 626-05

B

1

D SUFFIX
PLASTIC SOIC PACKAGE
CASE 751-05

FUNCTIONAL TABLE
sw mMC Divide Ratio
H H 32
H L 33
L H 64
L L 65
Note: SW: H=Vcc, L =0pen
MC:H=20VtoVce, L=GNDt0 0.8V
DESIGN GUIDE
Criteria Value Unit
Internal Gate Count* 67 ea
Internal Gate Propagation Delay 200 ps
Internal Gate Power Dissipation 0.75 mw
Speed Power Product 0.15 pJ

* Equivalent to a two—input NAND gate

MAXIMUM RATINGS

Pinout: 8-Lead Plastic (Top View)
NC MC GND

N
[e] [7] [el [5]

D)

L L] o] Led

IN Vg SW OUT

Symbol Characteristic Range Unit
Vce Power Supply Voltage, Pin 2 -05t0+7.0 Vde
TA Operating Temperature Range —40to + 85 °C
Tstg Storage Temperature Range —65to + 150 °C
MC Modulus Control input, Pin 6 -0.5t0 +6.5 Vde
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MC12028A MC12028B

ELECTRICAL CHARACTERISTICS (VoG = 4.5 10 5.5V; Tp = —40°C to +85°C)

Symbol Characteristic Min Typ Max Unit
ft Toggle Frequency (Sine Wave Input) 0.1 14 11 GHz
lcc Supply Current Output Unloaded (Pin 2) 4.0 6.5 mA
ViH1 Modulus Control Input High (MC) 2.0 Ve + 0.5V \
ViL1 Modulus Control Input Low (MC) 0.8 \
ViH2 Divide Ratio Control Input High (SW) Vce - 0.5V Vee Veg + 0.5V Vdc
ViL2 Divide Ratio Control Input Low (SW) Open Open Open -
Vout Output Voltage Swing (Cy_ = 12pF; R = 2.2kQ) 1.0 1.6 Vop
tset Modulus Setup Time MC to Out " 16 ns
Vin Input Voltage Sensitivity 250—1100 MHz 100 1500 mVpp

100-250 MHz 400 1500
lo Output Current (C|_ = 12pF; R_ = 2.2kQ) 15 4.0 mA

Prop. Delay —| |-——

AT ou

] «— MC Setup MC

|<«— MC Release

Modulus setup time MC to out is the MC
setup or MC release plus the prop delay.

Figure 2. Modulus Setup Time

Figure 3. Typical Output Waveform
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MC12028A MC12028B

b O Vpoc=45t055V
L

.
Sine Wave Generator |

"—1-:—|N

C2 | N EXTERNAL COMPONENTS
I C1=C2=1000pF
MC C3= 0.ApF
| CL = 12pF (Including Scope
b—— i ——— and jig capacitance)
RL=2.2kQ
MC Input

Figure 4. AC Test Circuit
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Figure 5. Typical Input Impedance versus input Frequency
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MC12028A MC12028B

AMPLITUDE INPUT

OUTPUT
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Figure 6. Input Signal Amplitude versus Input Frequency
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

2.0GHz Low Voltage Dual
Modulus Prescaler

The MC12031 is a high frequency low voltage dual modulus prescaler
used in phase—locked loop (PLL) applications. A high frequency input
signal up to 2.0GHz is provided for cordless and cellular communication
services such as DECT, PHS, and PCS. The MC12031 can be operated
down to a minimum supply voltage of 2.7V required for battery operated
portable systems.

The MC12031A can be used with CMOS synthesizer requiring positive
edges to trigger internal counters such as Motorola’s MC145XXX series
in a PLL to provide tuning signal up to 2.0GHz in programmable
frequency steps. The MC12031B can be used with CMOS synthesizers
requiring negative edges to trigger internal counters.

A Divide Ratio Control (SW) permits selection of a 64/65 or 128/129
divide ratio as desired.

The Modulus Control (MC) selects the proper divide number after SW
has been biased to select the desired divide ratio.

e 2.0GHz Toggle Frequency

Supply Voltage 2.7V to 5.0Vdc

e Low Power 10.0mA Typical at Vo =2.7V

Operating Temperature Range of —40 to +85°C

The MC12031 is Pin and Functionally Compatible With the MC12022
Short Setup Time (tget) 8ns Typical at 2.0GHz

Modulus Control Input Level Is Compatible With Standard CMOS and
TTL

Pinout: 8-Lead Plastic (Top View)

N NC MC GND

[e] [7] [o] [5]

L] [ef [e] [e]
IN Veg SW ouT

For positive edge triggered synthesizers, order the MC12031A
For negative edge triggered synthesizers, order the MC12031B

MAXIMUM RATINGS

MC12031A
MC12031B

MECL PLL COMPONENTS

+64/65, -128/129
LOW VOLTAGE
DUAL MODULUS PRESCALER

1

P SUFFIX
PLASTIC PACKAGE
CASE 626-05
*
1
D SUFFIX
PLASTIC SOIC PACKAGE
CASE 751-05
FUNCTION TABLE
sw MC Divide Ratio
H H 64
H L 65
L H 128
L L 129

Note: SW: H=Vcc, L= OPEN
MC: H=2.0Vto Ve L=GND to 0.8V

Symbol Parameter Value Unit
Vee Power Supply Voltage, Pin 2 -0.51t0+7.0 Vdc
TA Operating Temperature Range —40 to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
MC Modulus Control Input, Pin 6 -0.5t0 +6.5 Vdc
lo Maximum Output Current, Pin 4 10.0 mA
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MC12031A MC12031B

ELECTRICAL CHARACTERISTICS (VC( = 2.7 to 5.0V; Tp = —40 to +85°C)

Symbol Parameter Min Typ Max Unit
ft Toggle Frequency (Sine Wave) 0.5 2.4 2.0 GHz
Icc Supply Current Output (Pin 2) Vee =27V 10.0 125 mA
Vee =5.0V 13.0 16.0
ViH1 Modulus Control Input HIGH (MC) 2.0 Veoe+0.5V v
ViL1 Modulus Control Input LOW (MC) GND 0.8 \
ViH2 Divide Ratio Control Input HIGH (SW) Vcc-0.5v Vce Vce+0.5V Vv
ViL2 Divide Ratio Control Input LOW (SW) OPEN OPEN OPEN —_
VouT Output Voltage Swing (Note 1) C| = 8pF; R =1.2kQ 0.8 1.2 Vpp
tset Modulus Setup Time MC to OUT @ 2000MHz 8 10 ns
VIN Input Voltage Sensitivity 500-2000MHz 100 1000 mVpp
lo Output Current (Note 2) Vg =2.7V, C = 8pF, R = 1.2kQ 12 4.0 mA
Vce =5.0V, C = 8pF, R = 3.0kQ 1.2 4.0
1. Valid over voltage range 2.7 to 5.0V; R|_ = 1.2kQ @ Vo =2.7V; R = 3.0kQ @ Voo = 5.0V
2. Divide ratio of +64/65 @ 2.0GHz
—
|-|—_-D>_D aF—° QJ‘D e Prop. Delay —>-] -«

] l€«— MC Setup MC

\--ﬂ‘ Out

|
Yo a D B D Q D Q8 J D QB
D E F G H MG Rel
4-{c o8 c a c o8 c a cg@ Out clease
Modulus setup time MC to out is the MC
setup or MC release plus the prop delay.
SW
Figure 1. Logic Diagram (MC12031A) Figure 2. Modulus Setup Time
Sine Wave Generator |
ci | Voo
|—v— U
C2 l W EXTERNAL COMPONENTS
I C1=C2 =1000pF
MC C3= 0.1pF
| CL = 8pF (Including Scope
e and jig capacitance)
RL=1.2kQ @ Voo =2.7V
MC Input 4 Rl = 3.0kQ @ VCC =5.0V
Figure 3. AC Test Circuit
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MC12031A MC12031B

+15.0 +1250.0
+10.0 ey ~ +710.0
+5.0 7 +400.0
777 V| e
50 ,/// /// OPERATING // ///// ’ +125.0
=5 -10.0 \ //////I y4 XVTDIOZVI //////A , +71.0
% -15.0 \ ///A// A ///A// A ’ +40.0 g
3 - \ LLLLY LTI ) g
£ 200 225 3
z 4 =
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Figure 4. Input Signal Amplitude versus Input Frequency
Divide Ratio = 64; Vcc = 5.0V; Ta = 25°C
2000
g 1600 "
g ] 1200 '§
5 800 3
[ =
= 400
0
0 400 800 1200 1600 2000 2400 2800 3200
FREQUENCY (Hz)
Figure 5. Output Amplitude versus Input Frequency
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

2.0GHz Dual Modulus MC12032A
Prescaler MC12032B

The MC12032A can be used with CMOS synthesizers requiring

positive edges to trigger internal counters such as Motorola’s MC145XXX
series in a PLL to provide tuning signals up to 2.0GHz in programmable
frequency steps. MECL PLL COMPONENTS

The MC12032B can be used with CMOS synthesizers requiring
negative edges to trigger internal counters.

A Divide Ratio Control (SW) permits selection of a 64/65 or 128/129 +64/65, +128/129
divide ratio as desired.

The Modulus Control (MC) selects the proper divide number after SW DUAL MODULUS
has been biased to select the desired divide ratio. PRESCALER

e 2.0 GHz Toggle Frequency

e Supply Voltage 4.5 to 5.5V
¢ MC12032A for Positive Edge Triggered Synthesizers
MC12032B for Negative Edge Triggered Synthesizers

e 12mA Maximum, —40° to +85°C, Vo = 5.5Vdc 8
e Modulus Control Input Level Is Compatible With Standard CMOS and !
TTL P SUFFIX
X PLASTIC PACKAGE
e Low-Power 8.5mA Typical CASE 62605
FUNCTIONAL TABLE
sw Mc Divide Ratio 5 @
H H 64 i
H L 65 D SUFFIX
PLASTIC SOIC PACKAGE
L H 128 CASE 751-05
L L 129
Note: SW: H =Vgc, L=0pen
MC:H=2.0VtoVge, L=GNDto 0.8V Pinout: 8-Lead Plastic (Top View)
DESIGN GUIDE W NC MC GND
Criteria Value Unit [e] [7] [6] [5]
Internal Gate Count* 67 ea
Internal Gate Propagation Delay 200 ps
Internal Gate Power Dissipation 0.75 mwW )
Speed Power Product 0.15 pJ
* Equivalent to a two-input NAND gate L._l l_l
T ] B [

IN Vgg SW OuT
MAXIMUM RATINGS

Symbol Characteristic Range Unit

Vce Power Supply Voltage, Pin 2 -05t0+7.0 Vdc

TA Operating Temperature Range —40to + 85 °C

Tstg Storage Temperature Range —65 to + 150 °C

MC Modulus Control Input, Pin 6 -0.5t0+6.5 Vde
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MC12032A MC12032B

ELECTRICAL CHARACTERISTICS (VcG = 4.5 t0 5.5V; Tp = —40°C to +85°C)

Symbol Characteristic Min Typ Max Unit
ft Toggle Frequency (Sine Wave Input) 0.5 24 2.0 GHz
Icc Supply Current Output Unloaded (Pin 2) 8.5 12 mA
ViH1 Modulus Control Input High (MC) 2.0 Vee + 0.5V \%
ViL1 Modulus Control Input Low (MC) 0.8 \
ViH2 Divide Ratio Control Input High (SW) Vce - 0.5V Vee Vege + 0.5V Vdc
ViL2 Divide Ratio Control Input Low (SW) Open Open Open _
Vout Output Voltage Swing (Cp_ = 12pF; R_ = 2.2kQ) 1.0 16 Vp-p
tset Modulus Setup Time MC to Out 8.0 10 ns
Vin(min) Input Voltage Sensitivity 500-2000 MHz 100 1500 mVpp
lo Output Current (Ci_ = 12pF; R|_ = 2.2kQ) 1.5 4.0 mA

Prop. Delay —> -«

WaWalvs ;
Nn T out

] t«— MC Setup MC

[«— MC Release

Modulus setup time MC to out is the MC
setup or MC release plus the prop delay.

Figure 2. Modulus Setup Time

(+64, 500MHz Input Frequency, Vo = 5.0V, Ta = 25°C, (+128, 1.1GHz Input Frequency, Vcg = 5.0V, Ta = 25°C,
Output Loaded) Output Loaded)

Figure 3. Typical Output Waveforms
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MC12032A MC12032B

1 O Voo =4.5t05.5Vde
Lo

-
Sine Wave Generator |
ol |,V
|—r' N
C2 I W
| EXTERNAL COMPONENTS
C1=C2=1000pF
| C3= 0.1uF
— i ——— CL = 12pF (Including Scope
and jig capacitance)
MC Input Rl =2.2kQ
Figure 4. AC Test Circuit
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Figure 5. Input Signal Amplitude versus Input Frequency
Divide Ratio = 128
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Figure 6. Output Amplitude versus Input Frequency
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MC12032A MC12032B
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Figure 7. Typical Input Impedance versus Input Frequency
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

2.0GHz Low Voltage Dual
Modulus Prescaler

The MC12033 is a high frequency low voltage dual modulus prescaler
used in phase-locked loop (PLL) applications. A high frequency input
signal up to 2.0GHz is provided for cordless and cellular communication
services such as DECT, PHS, and PCS. The MC12033 can be operated
down to a minimum supply voltage of 2.7V required for battery operated
portable systems.

The MC12033A can be used with CMOS synthesizer requiring positive
edges to trigger internal counters such as Motorola’s MC145XXX series
in a PLL to provide tuning signal up to 2.0GHz in programmable
frequency steps. The MC12033B can be used with CMOS synthesizers
requiring negative edges to trigger internal counters.

A Divide Ratio Control (SW) permits selection of a 32/33 or 64/65
divide ratio as desired.

The Modulus Control (MC) selects the proper divide number after SW
has been biased to select the desired divide ratio.

2.0GHz Toggle Frequency

Supply Voltage 2.7V to 5.0Vdc

Low Power 10.0mA Typical at Vcc = 2.7V
Operating Temperature Range of —40 to +85°C

e The MC12033 is Pin Compatible With the MC12022
Short Setup Time (tset) 8ns Typical at 2.0GHz

Modulus Control Input Level Is Compatible With Standard CMOS and
TTL

Pinout: 8-Lead Plastic (Top View)
NC MC GND

N
[e] [7] [e] [s]

L Lef [s] L4
IN Vgc SW Our

For positive edge triggered synthesizers, order the MC12033A
For negative edge triggered synthesizers, order the MC12033B

MC12033A
MC12033B

MECL PLL COMPONENTS

+32/33, +64/65
LOW VOLTAGE
DUAL MODULUS PRESCALER

1

P SUFFIX
PLASTIC PACKAGE
CASE 626-05
@
1
D SUFFIX
PLASTIC SOIC PACKAGE
CASE 751-05
FUNCTION TABLE
sw MC Divide Ratio
H H 32
H L 33
L H 64
L L 65

Note: SW: H=Vcc, L= OPEN
MC: H=2.0Vto Vcg; L=GND to 0.8V

MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Power Supply Voltage, Pin 2 -0.5t0 +7.0 Vde
TA Operating Temperature Range —40 to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
MC Modulus Control Input, Pin 6 -0.5t0 +6.5 Vde
lo Maximum Output Current, Pin 4 10.0 mA
7/93
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ELECTRICAL CHARACTERISTICS (VGG = 2.7 to 5.0V; Ta = —40 to +85°C)

MC12033A MC12033B

Symbol Parameter Min Typ Max Unit
ft Toggle Frequency (Sine Wave) 0.5 2.4 2.0 GHz
lcc Supply Current Output (Pin 2) Veec =27V 10.0 125 mA
Vee = 5.0V 13.0 16.0
VIH1 Modulus Control Input HIGH (MC) 2.0 Vce+0.5v \
ViLt Modulus Control Input LOW (MC) GND 0.8 \
VIH2 Divide Ratio Control Input HIGH (SW) Vcc-0.5V Vee Vce+0.5V \
Vie Divide Ratio Control Input LOW (SW) OPEN OPEN OPEN —
Vout Output Voltage Swing (Note 1) Cy_=8pF; Rl =600Q 0.8 1.2 Vpp
tset Modulus Setup Time MC to OUT @ 2000MHz 8 10 ns
VIN Input Voltage Sensitivity 500-2000MHz 100 1000 mVpp
lo Output Current (Note 2) Vg =2.7V, Cp_ = 8pF, R = 600Q 24 4.0 mA
Ve = 5.0V, C_ = 8pF, Ry = 1.5kQ 2.4 4.0
1. Valid over voltage range 2.7 to 5.0V; R|_= 600Q @ Vcc = 2.7V, R = 1.5kQ @ Vcc = 5.0V
2. Divide ratio of +32/33 @ 2.0GHz
Prop. Delay —>| <

Sine Wave Generator |

10 ri'rm

:] |€— MC Setup MC

~--“ Out

[«— MC Release

Modulus setup time MC to out is the MC
setup or MC release plus the prop delay.

Figure 2. Modulus Setup Time

|02| N
MC

I

MC Input

Figure 3. AC Test Circuit

O Vgc=27105.0V

EXTERNAL COMPONENTS
C1=C2 = 1000pF

C3= 0.1puF

CL = 8pF (Including Scope

and jig capacitance)

RL =600Q @ Voo =27V
RL=1.5kQ @ Voo =5.0V
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MC12033A MC12033B
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Figure 4. Input Signal Amplitude versus Input Frequency
Divide Ratio = 64; V¢ = 5.0V; Ta = 25°C
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Figure 5. Output Amplitude versus Input Frequency
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

2.0GHz Dual Modulus MC12034A
Prescaler MC12034B

The MC12034A can be used with CMOS synthesizers requiring
positive edges to trigger internal counters such as Motorola’s MC145xxx
series in a PLL to provide tuning signals up to 2.0GHz in programmable
frequency steps. MECL PLL COMPONENTS

The MC12034B can be used with CMOS synthesizers requiring
negative edges to trigger internal counters such as Fujitsu’s MB87001.

A Divide Ratio Control (SW) permits selection of a 32/33 or 64/65 +32/33, +64/65
divide ratio as desired. DUAL MODULUS PRESCALER

The Modulus Control (MC) selects the proper divide number after SW
has been biased to select the desired divide ratio.

e 2.0GHz Toggle Frequency

e Supply Voltage 4.5 to 5.5V

e MC12034A for Positive Edge Triggered Synthesizers
o MC12034B for Negative Edge Triggered Synthesizers
e 12mA Maximum, —40°C to +85°C, V¢ = 5.5Vdc

e Modulus Control Input is Compatible with Standard CMOS and TTL P SUFFIX

1

o Low—Power 8.5mA Typical P'—‘?:SATS'E GPQ(;Z_IS/;GE
Design Criteria Value Unit
Internal Gate Count * 67 ea . %
Internal Gate Propagation Delay 200 ps |
Internal Gate Power Dissipation 0.75 mwW
Speed Power Product 0.15 pJ D SUFFIX

*Equivalent to a two—input NAND gate. PLASTIC SOIC PACKAGE

CASE 751-05
Pinout: 8-Lead Plastic (Top View)
N NC MC  GND FUNCTION TABLE
m ITIJ?LE sSw MC Divide Ratio
H H 32
) H L 33
L H 64
L L 65
L] T2l [s] T4l Note: SW: H = VGG, L = OPEN
IN Voo SW ouT MC: H=2.0V to Vcc, L = GND to 0.8V
MAXIMUM RATINGS
Symbol Characteristic Range Unit
Vee Power Supply Voltage, Pin 2 -0.5t0+7.0 Vdc
TA Operating Temperature Range —40 to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
MC Modulus Control Input, Pin 6 —0.5 t0 +6.5 Vdc

This device contains protection circuitry to guard against damage due to high static voltages or electric fields. However, precautions must be taken
to avoid applications of any voltage higher than maximum rated voltages to this high impedance circuit. For proper operation, Vi and Vgt should
be constrained to the range GND < (Vjp or Vout) < Vce-

2123 @ MOTOROLA

© Motorola, Inc. 1996 47 REV 1



MC12034A MC12034B

ELECTRICAL CHARACTERISTICS (Vcc = 4.5 t0 5.5 Vdc, Ta = -40°C to +85°C)

Symbol Characteristic Min Typ Max Unit
ft Toggle Frequency (Sine Wave) 0.5 2.4 2.0 GHz
Icc Supply Current Output Unloaded (Pin 2) — 8.5 12 mA
ViH1 Modulus Control Input High (MC) 2.0 —_ Voe + 0.5V \
ViL1 Modulus Control input Low (MC) — — 0.8 \
VIH2 Divide Ratio Control Input High (SW) Vee - 0.5V Vee Ve + 0.5V Vdc
ViL2 Divide Ratio Control Input Low (SW) OPEN OPEN OPEN —

' Vout Output Voltage Swing (C| = 12 pF, R = 1.1 kQ) 1.0 1.6 - Vp—p
1SET Modulus Setup Time MC to Out — 8.0 10.0 ns
Vin Input Voltage Sensitivity 500-2000 MHz 100 — 1500 mVpp
o Output Current (C_ = 12 pF, Ry = 1.1 kQ) — — 3.5 mA

@F
o
o
o
&
o
o

sls

PROP. DELAY fe—
[ WAL W o M. N

N ouT

— MC
[&—— MC SETUP

L D ['*— MC RELEASE
& b Modulus setup time MC to out is the MC
C_Qf Out  setup or MC release plus the prop. delay.
Figure 1. Modulus Setup Time
Figure 2. Typical Output Waveform
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MC12034A MC12034B

O Vg =45Vdceto 5.5 Vde

1
N i

SINE WAVE GENERATOR I Voo W
|

ct
l—-:—m
50Q ou,
[
1 _l__‘ c2 || L

TN
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i EXTERNAL COMPONENTS
= | MC GND C1=C2=1000 pF
P D S C3=0.1puF
i C| =12 pF (INCLUDING SCOPE
AND JIG CAPACITANCE)
MC INPUT - C J_ RL=1.1kQ
Figure 3. AC Test Circuit
15 1250.0
10 { 710.0
5 \ -1 400.0
0 \ 225.0
z 5 125.0
9] Y [2]
E -10 \ 1 71.0 [
g s w00 2
E \\L =]
EEL‘ -20 —~_ 25 =
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-30 ] ' '\-\,/ 7.10
-35 L/-\ 4.00
—40 l 225
45 ~ 1.25
-50 071
260 520 780 1040 1300 1560 1820 2080 2340 2600
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Figure 4. Input Signal Amplitude versus input Frequency
Divide Ratio = 65
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