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Technical Summary
Dual UHF/VHF PLL Frequency
Synthesizers with DACs and

Voltage Multipliers
BiICMOS

The MC145225 and MC145230 are advanced dual frequency synthesizers
containing sophisticated very—low voltage and low—power circuitry. Each device
supports two independent loops with a single input reference and operates
down to 1.8 V. Phase noise reduction circuitry is incorporated into each device.

The MC145225 is capable of direct usage up to 1.2 GHz on the main loop and
up to 400 MHz on the secondary loop. The MC145230 is capable of direct
usage up to 2.6 GHz on the main loop and up to 400 MHz on the secondary
loop. Each device has a 32/33 prescaler for the main loop and an 8/9 prescaler
for the secondary loop. Lock detection circuitry for each loop is muxed to a
single output.

Two 8—bit DACs are powered through a dedicated pin. The DAC supply range
is 1.8 to 3.6 V; this voltage may differ from the main supply.

An on—chip voltage multiplier supplies power to the phase/frequency
detectors. Thus, in a 2—volt application, the detectors are supplied with 4—volt
power. The current source/sink phase/frequency detector for the main loop is
designed to achieve faster lock times than a conventional detector. Both high
and low current outputs are available along with a MOSFET switch to adjust the
external low—pass filter response.

There are several levels of standby which are controllable with a one—byte
transfer through the serial port. Either of the PLLs and/or the reference oscillator
may be independently placed in the low—power standby state. In addition, any
of the phase/frequency detector outputs may be placed in the floating state to
facilitate modulation of the external VCOs. Either DAC may be placed in
standby via a four—byte transfer.

» Operating Frequency

MC145225 — Main Loop: 100 to 1200 MHz

Secondary Loop: 10 to 400 MHz
MC145230 — Main Loop: 500 to 2600 MHz
Secondary Loop: 10 to 400 MHz
» Operating Supply Voltage: 1.8t0 3.6 V
e Supply Current, Both Loops Active — MC145225: 5 mA
MC145230: 7 mA

« Standby Current, All Systems Shut Down: 30 pA
* Maximum Phase Detector Output Current:

< 2.5V supply — PDgyt-high: 2 mA, PDgyt—low: 0.5 mA

> 2.5V supply — PDgyt—high: 4 mA, PDgyt—low: 1 mA
» Two Independent 8-Bit DACs with Separate Supply Pin (Up to 3.6 V)
» Glitch—Free Lock Detect Output with Adjustable Lock Indication Window
» Operating Temperature: — 40 to 85°C
* Independent R Counters Allow Independent Step Sizes for Each Loop
» Main Loop Divider Range: 992 to 262,143
» Secondary Loop Divider Range: 56 to 65,535
» Reference Counters Divider Range: 10 to 65,535
» Three General-Purpose Outputs: Push—Pull, Three—State, and Open—Drain
» Direct Interface to Motorola SPI Data Port up to 10 Mbps
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ORDERING INFORMATION

MC145225FU 1.2 GHz/400 MHz
MC145230FU 2.6 GHz/400 MHz
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APPLICATION CIRCUIT
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NOTES:

1. Digital and analog GND must be the same potential.

2. Digital and analog power must be the same potential: 1.8 to 3.6 V.

3. DAC power may be any potential between 1.8 V and 3.6 V.

4 The following are MCUs with SPI (Serial Peripheral Interface) rated downtoa 1.8 V supply: MC68HCO5CA4A,
MC68HCO5C8A, and MC68HCO05C12. See publication SG165/D for the latest information.

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
specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. 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
ordeath 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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FU SUFFIX
TQFP (THIN QUAD FLAT PACKAGE)
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NOTES:
DIMENSIONS ARE IN MILLIMETERS. AND
TOLERANCING PER ASME Y14.5M, 1994.
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USA/EUROPE/Locations Not Listed : Motorola Literature Distribution;
P.O. Box 5405, Denver, Colorado 80217. 303-675-2140 or 1-800-441-2447

MfaxJ: RMFAX0@email.sps.mot.com — TOUCHTONE 602—244-6609
INTERNET: http://Design—NET.com

ALL 4 SIDES

2. INTERPRET DIMENSIONS AND TOLERANCES
PER ASME Y14.5M, 1994,

3. DATUMS A, B, AND D TO BE DETERMINED
WHERE THE LEADS EXIT THE PLASTIC BODY AT
DATUM PLANE H.

4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD
PROTRUSION. ALLOWABLE PROTRUSION IS 0.25
mm PER SIDE. D1 AND E1 ARE MAXIMUM
PLASTIC BODY SIZE DIMENSIONS INCLUDING
MOLD MISMATCH.

. DIMENSION b DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL NOT CAUSE THE LEAD
WIDTH TO EXCEED THE MAXIMUM b DIMENSION
BY MORE THAN 0.08 mm. DAMBAR CAN NOT BE
LOCATED ON THE LOWER RADIUS OR THE
FOOT. MINIMUM SPACE BETWEEN A
PROTRUSION AND AN ADJACENT LEAD IS 0.07
mm.

. EXACT SHAPE OF CORNERS MAY VARY.
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MILLIMETERS
[DIM| MIN [ MAX
Al — | 160
Al| 005 015
A2 | 135 | 145
b [ 018 [ 027
b1 | 017 [ 023
c | 010 [ 020
cl | 009 [ 016
D 7.00 BSC
D1 5.00 BSC
E 7.00BSC
E1 5.00 BSC
e 050 BSC
L[ 045 ] 075
L1 1.00 REF
RL| 008 —
R2 | 008 | 020
s| 02| —
0 0° 7°
01 0° | —
02 [ 1°[ 13°
03[ 1o [ 13°

Mfax is a trademark of Motorola, Inc.

JAPAN : Nippon Motorola Ltd.; Tatsumi—SPD-JLDC, 6F Seibu—Butsuryu—Center,
3-14-2 Tatsumi Koto—Ku, Tokyo 135, Japan. 81-3-3521-8315

ASIA/PACIFIC : Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park,
51 Ting Kok Road, Tai Po, N.T., Hong Kong. 852-26629298
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