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MB87014A Assp
CMOS PLL Frequency Synthesizer

CMOS SERIAL INPUT PHASE-LOCKED-LOOP (PLL)
FREQUENCY SYNTHESIZER

The Fujitsu MB87014A, fabricated in advanced CMOS technology, is a serialinput phase locked
loop (PLL) frequency synthesizer with an on chip 180MHz dual modulus prescaler.

The

MB87014A contains a dual modulus prescaler, inverter for an external oscillator,

programmable reference divider, control circuit, phase detectors, charge pump, programmable
divider (binary 6-bit swallow counter and binary 10-bit programmable counter).

The MB87014A can make up PLL frequency synthesizer operating up to 180MHz.

Single Power Supply Voltage: Vpp = 4.5V to 5.5V
Wide Temperature Range: Ta = -30 to 60°C
180MHz input capability @5V (fin input)
On-chip Inverter for oscillator
Programmable divider with input amplifier consisting of;
Binary 6-bit swallow counter
Binary 10-bit programmable counter
Programmable reference divider with input amplifier consisting of;
Binary 16-bit programmable reference counter
Divide factor of programmabile divider and programmabie reference divider are set by
serial data input. (The last data bit is a control bit.)
3-type of phase detector outputs
On-chip charge pump output for active LPF
On-chip charge pump output for passive LPF
Output for external charge pump
16-pin Standard Dual-in-line Package (Suffix: -P)
16-pin Standard Flat Package (Suffix: -PF)
Puise Swallow Function
tvco = [(N x M) +A] x (fogc + R) (N > A) )
fvco : Outpul frequency of external voltage controlled oscillator (VCO)
N : Preset divide factor of binary 10-bit programmable counter (5 to 1023)
M : Preset modulus factor of internal dual modulus prescaler (64/65)
A : Preset divide factor of binary 6-bit swallow counter (0 to 63)
fosc : Output frequency of the external oscillator
R : Preset divide factor of binary 16-bit programmabile reference counter
(510 65535)

o
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PLASTIC PACKAGE

DIP-16P-M04

PLASTIC PACKAGE

FPT-16P-M06

PIN ASSIGNMENT
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ABSOLUTE MAXIMUM RATINGS (see NOTE) Nal
Dop 5 12 D
Power Supply Voltage Vgs -0.3t0 Vgg +8.0 Y E : OA
Input Voltage ViN Vgg -0.3t0 Vpp +0.3 A Vssg D 6 11 j LE
Output Voltage V Vgg -0.310 Vpp +0.3 \
P! g out $8 DD D D 7 10 j Data
Output Current lout 10 mA
Operating Ambient Ta -3010 +80 oC in[]8 9[] Clock
Temperature
Storage Temperature Tsta -40to +125 °C
Power Dissipation Pp 300 mw Garmage G fo nigh SialcVoltages of Ascinc . However,
NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings are exceeded. Functional i Is advised that nomal precautions be taken 10 avoid

operation should be restricted to the conditions as detailed in the cperational sections of this data sheet.
Exposure 10 absolute maximum rating conditions for extended periods may affect device refiability.

Copyright © 1904 by FUJTSU LIMITED and FUJITSU MICROELECTRONICS, INC.
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application of any voltage higher than maximum rated voltages
10 this high impedance circuit.




MB87014A

BLOCK DIAGRAM
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MB87014A

PIN DESCRIPTION

OSCny

Input pin for crystal oscillator.

Input to the inverting amplifier that forms part of the oscitlator. This pin receives the oscillator signal as
AC coupled when an external oscillator is used, but for large amplitude signals (standard CMOS lev-
els) DC coupling may also be used.

OSCout

Output pin for crystal oscillator.
Output of the inverting amplifier. This pin should be left open when an external oscillator is used.

Monitor pin for the phase detector input.
This pin is tied to the programmabie divider output.

Voo

Power supply voltage input.

Dop

Output pin for low pass filter (Passive type).

The mode of Dgp is changed by the combination of programmable reference divider output frequency
f,, and programmable divider output frequency fy as listed below:

fr > fy: Drive mode (Dop = High level)

fr=1y: High-impedance

f<fy Sink mode (Dop = Low level)

Vss

Ground.

Output of phase detector.
itis high level when f; and fy are coherent, and when the loop is locked. Otherwise it outputs negative
pulse signal.

Frequency input to an internal prescaler from VCO.
The connection with VCO should be AC connection.

Clock

Clock signal input for shift registers.
Each rising edge of the clock makes one bit of the data shift into the shift registers.

10

Data

Serial data input for shiit registers.
The last bit of the data is the controlbit The control data determines which laich is activated.

b

LE

Load enable input.
When this pin is high, the data from shift register is latched into programmable reference divider or
programmable divider depending upon a control bit setting.

12

Output pin tor low pass filter (Active type).

The mode of Doa is changed by the combination of programmabile reference divider output frequency
f,, and programmable divider output frequency fy as listed below:

fr >ty Sink mode (Dpa = Low level)

fr=1ty High-impedance

fr <ty Drive mode (Doa = High level)

13

fr

Monitor pin for the phase detectar input.
This pin is tied to the programmable reference divider output.

14

NC

No connection.

15
16

oV
R

Output pins for low pass filter (differential filter type).
Outputs for external charge pump are changed by the combination of programmable reference divider
output frequency f, and programmable divider output frequency fy as listed below.

oV $R

fr>fy: High level Low level
fr=fy: High level High level
f <ty Low level High level
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MB87014A

FUNCTIONAL DESCRIPTIONS

DIVIDE FACTOR OF DIVIDER

Serial data of binary code is input to Data pin. Onrising edge of clock shiits one bit of data into the shift registers. Input data consists ot 16-bit data

and 1-bit of control data. The control data determines which latch is activated. When control bit is high, 16-bit latch is selected. When low, 6-bit latch
and 10-bit latch is selected.

Last Data Input First Data Input

Data Stream >

c|loloje|o|leleo|lo|e|o|o|ole|o|a|o|e
1T f

Control Bit | LSB MSB

Divide factor of divider setting bits

The serial data is input to 16-bit shift registers and 1-bit control register. When load enabile is high, the data from the shift register is latched into the

programmable reference divider (binary 16-bit programmable reference counter) or programmable divider (binary 6-bit swallow counter and
binary 10-bit programmable counter) depending upon a control bit setting.

1.SB M
| |
s Holo|o|oo]o]o]e|e]6] o] e|e]e| @] 68,

E—wIHO|O|O|0(O|O|0|0|0|0| OB B B @l

Latch

Binary 16-bit Programmable Reference Counter (C = *H”)
or
Binary 6-bit Swallow Gounter or Binary 10-bit Programmable Counter (C = “L7)

pm 374975k 0011023 ?77 -




MB87014A

FUNCTIONAL DESCRIPTIONS (Continued)

BINARY 6-BIT SWALLOW COUNTER

DATA INPUT BINARY 10-BIT PROGRAMMABLE COUNTER DATA INPUT
Divid Divid

Faaor | O 1@ (@@ |®|® oo | O|® @ |O|O|Q |GG (G |®
0 0 0 0 0 0 0 5 1 0 1 0 0 0 0 0 0 0
1 1 0 0 0 0 0 6 0 1 1 0 0 0 0 0 0 0
2 0 1 0 0 0 0 7 1 1 1 0 0 0 0 0 0 0
63 1 1 1 1 1 1 1023 1 1 1 1 1 1 1 1 1 1

» Divide factor A: 0to 63 » Divide factor N: 5 to 1023

» Divide factor less than 5 is prohibited.
BINARY 16-BIT PROGRAMMABLE COUNTER DATA INPUT

P | O [@ O |O|O(® |0 [(® 0|0 |0 |66

0
0
0

1 0 0 0
1 0 0 0
1 0 0 0

Tolls[@
ol-]-[®

1 0
0 1
1 1

JOjJO O
sjo oo
o jo o
oo o
o jojco

.

.
.
.

65535 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

¢+ Divide factor R: 5 to 65535
» Divide factor less than 5 is prohibited.

STAND-BY MODE
When all zero of 16-bit serial data is input, the MB87014A goes to stand-by mode. During stand-by mode, internal circuit stops operation and i, and
OSC)y are forced to high level. Thus, low supply current is achieved. Stand-by down mode is release, when the data except all zero data is input.

SERIAL DATA INPUT TIMING

ti~15>1us

owm_ © XO .0 X0 .._ XX

o JU L LA A

§
t

—1

LE

vty :4——: t3—»:-:<- ‘ Ca
: ty : « 2y o .4——Ut4 ! :
ts—ﬂ—lq—

Notes: Data: Serial data input is used for setting divide factor of programmable reference divider or progranmabie divider.
Data is input from MSB and last bit data is control bit.
Controlbit is high level when divide factor of programmable reference divider is set. Control bit is set low level when divide factor of
programmable divider is set.

Clock: Clock input for 16-bit shift registers and control register. Data is input into internal shift registers by rising edge of the clock.

LE: Load enable input:
When LE is high, the data from shift register is latched into programmabile reference divider or programmable divider depending
upon the control bit setting.
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MB87014A

PHASE DETECTOR OUTPUT WAVEFORM
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MB87014A

RECOMMENDED OPERATING CONDITIONS

Power Supply Voltage Voo 45 5.0 5.5 \
Input Voltage VIN Vss Voo Vv
Operating Temperature Ta -30 +60 °C

ELECTRICAL CHARACTERISTICS

(Vss = OV, Vpp = 5V, Ta = ~30 to 60°C)

Inputs are grounded except fi, and OSC;y. Outputs are open.

*2 Al serial data is set 1o zero. Input are grounded except fi, and OSC). Output are open.

*3 REF Section :Maximum operating frequency of programmable reference divider.

PD Section

:‘Maximum operating frequency of programmabile divider.

B 374975L 001102k 44bL WA

High-level Input Voltage Vi 35 - -
Except fin v
Low-level Input Volage and OSCin ViL - - 15
fin me N . . 1 0 - -
Input Sensitivity gi':gl":v';%eem AC coupling, Vp.p
OSCiy Vosc 1.0 - -
High-level Input Gurrent ! K ViH=VpD - 1.0 -
Except fin A
Low-level Input Current and OSCin L VIL = Vss - -10 -
fin bin ViN = Vgs to Vpp - +50 -
Input Current HA
OSCin losc Vin=Vss to Vpp - 50 -
igh- V loy = QA . - -
High-level Output Voltage Except OH oH = Op. 4.95 v
OSCour
Low-level Output Voltage VoL loL = OpA - - 0.05
igh- | Vou = 4.6V -1. - -
High-level Output Current Except OH OH 1.0
OSCour mA
Low-level Output Current loL VoL = 0.4V 1.0 - =
Power Dissipation*1 Iobop - 80 - mA
Stand-by Current*2 Iops - 100 - pA
Maximum Operajing*:; REF Section imaxd 40 60 - MHz
Frequency
PD Section fmaxp 180 250 - MHz
Notes: *1: fi; = 180MHz, 22MHz crystal is connected between QSCyy and OSCoyr pins.




MB87014A

TYPICAL CHARACTERISTICS CURVES

Input Sensitivity vs. Input Frequency (fin Section)

Vpp =5V, Ta=25°C
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Power Supply Current vs. Input Frequency

Vpp =5V, Ta = 25°C
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MB87014A

PACKAGE DIMENSION

16-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-16P-M04)
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MB87014A

PACKAGE DIMENSION (Continued)

16-LEAD PLASTIC FLAT PACKAGE

(CASE No.: FPT-16P-M06)
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MB87014A

All Rights Reserved.

Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical
semiconductor applications. Complete Information sufficient for construction purposes
is not necessarily given.

The Information contained in this document has been carefully checked and is believed
to be reliable. However, Fujitsu assumes no responsibility for inaccuracies.

The Information contained in this document does not convey any license under the
copyrights, patent rights or trademarks claimed and owned by Fujitsu.

Fuijitsu reserves the right to change products or specifications without notice.

No part of this publication may be copied or reproduced in any form or by any means, or
transferred to any third party without prior written consent of Fujitsu.
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MB87014A

FUJITSU LIMITED

For further information please contact:

Japan

FUJITSU LIMITED

Electronic Devices

International Operations Department
KAWASAKI PLANT, 1015 Kamikodanaka,
Nakahara-ku, Kawasaki-shi,

Kanagawa 211, Japan

Tel: (044) 754-3753

FAX: (044) 754-3332

North and South America

FUJITSU MICROELECTRONICS, INC.
Semiconductor Division

3545 North First Street

San Jose, CA 95134-1804, USA

Tel: (408) 922-9000

FAX: (408) 432-9044/9045

Europe

FUJITSU MIKROELEKTRONIK GmbH
Am Siebenstein 6-10

63303 Dreieich-Buchschlag

Germany

Tel: (06103) 690-0

FAX: (06103) 690-122

Asia Pacific

FUJITSU MICROELECTRONICS ASIA PTE LIMITED

No. 51 Bras Basah Road,
Plaza By The Park,
#06-04 to #06-07
Singapore 0718

Tel: 336-1600

FAX: 336-1609

19411
© FUJITSU LIMITED Printed in Japan
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