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MB87014A AssrP
CMOS PLL Frequency Synthesizer

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

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

The MBB7014A contains a dual modulus prescaler, inverter for an external oscillator,
programmabie reference divider, control circuit, phase detectors, charge pump, programmable
divider (binary 6-bit swallow counter and binary 10-bit programmable counter).
The MBB7014A can make up PLL frequency synthesizer operating up to 180MHz,
* Single Power Supply Voltage: Vpp = 4.5V to 5.5V PLASTIC PACKAGE
* Wide Temperature Range: Ta = -30 to 60°C DIP-16P-M04
* 180MHz input capability @5V (fin input)
* On-chip Inverter for oscillator
e Programmable diviier with input amplifier consisting of;
Binary 6-bit swallow counter
Binary 10-bit programmabile counter
® Programmable reference divider with input ampiifier consisting of;
Binary 16-bit programmable reference counter
* Divide factor of programmable divider and rammable reference divider are set b
seril data mput, (The Iast data bt is 8 control bit) Y PLASTIC PACKAGE
® 3-type of phase detector outputs FPT-16P-M06
On-chip charge pump output for active LPF
On-chip charge pum; cg output for passive LPF

Output for external charge pump
e 18-pin Standard Dual-in-line Package (Suffix: -P)
16-pin Standard Flat Package (Suffix: -PF) PIN ASSIGNMENT
¢ Pulse Swallow Function (t A) N> A)
fv [(N X M) +A] x osc * >
fuco | Output cy of extornal voltage Rontrolied oscifator (VCO) osen[11 O 16[J#R
n‘f : Praset dtvude factor of binary 10-bit pmgrammabh counter (5 to 1023)
: Preset modulus factor of intemal dual modulus 64/65 0SC, D 2 W

A : Preset divide factor of binary 6-bit swallow counter (0 to 63) ouT 157

fosc : Output frequency of the extemal oscillator

K°C | Proset divide factor of binary 16-bit programmable reference counter wv[]3 . 14 0nc

(5 10 65535)
ABSOLUTE MAXIMUM RATINGS see NOTE Voo [: 4 13 j fr
ng bol 1 vae . | omm TOP VIEW
Rating Sym ; : Y Dop E s 12 j Doa
Power Supply Voltage Voo Vgs —0.310 Vagg +6.0 v
input Vottage Vi Vss 0.3 10 Vpp +0.3 v vss []6 1n[Je
Output Voltage Vour Vgs—0.3t0 Vpp +0.3 \'4 o E 7 10 j Data
Qutput Current lout +10 mA
. . 8
Operating Ambient Ta 3010 +80 ¢ tin[] 9] clock
Temperature
Storage Temperature Tsta —40 to +125 °C
Power Dissipation Po 300 mw E,"j‘;..;‘:’.',‘;', ,‘;"‘mhg‘h":,z“““ 1o protad :,:ﬁ;km“", ﬁ""',m ot
is advised normal recautions on 10 W
NOTE:  Permanent davice damage mey occur i e w%mmw;zﬁnm 119 exceeded. Functionsl wmmofwvomohhwh- Than maximum rated voliages
1o abeolute mmg o for periods may affect device refiability. to this high impedance circult

Copyright © 1994 by FUSITSU LIMITED and FUJITSU MICROELEGTRONICS, INC.
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MB87014A BLOCK DIAGRAM
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MB87014A

PIN DESCRIPTION

| symbol |

Description

OSCm

Input pin for crystal oscillator.

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

0OSCour

Qutput pin for crystal oscillator,
Qutput of the inverting amplifier. This pin should be left opan when an external oscillator is used.

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

Power supply voltage input.

Output pin for low pass filter (Passive type).

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

fo>tv: Drive mode (Doe = High level)

fe=fv High-impedance

fr<ty: Sink mode (Doe = Low level)

Vss

Ground.

LD

Output of phase detector.
Itis high level when I, and fv are coherent, and when the loop is locked. Otherwise it outputs negative
pulse signal.

Frequency input to an internal prescaler fram 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.

Data

Serial data input for shift registers.
The last bit of the data is the controlbit The control data detsrmines which latch is activated.

LE

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

12

Output pin for low pass filter (Active type).

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

fi > fv: Sink mode (Doa = Low level)

fr=fv: High-impedance

fi<tv: Drive mode {Doa = High level)

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

NC

No connection

15
16

oV
oR

Qutput pins for low pass filter {differential filter type).
Outputs for external charge pump are changed by the combination of programmable reterence di-
vider output frequency f,, and programmabile divider output frequency fv as listed below.

ov oR
fi > tv: High level Low level
f =ty High level High level
<t Low level High level
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MB87014A

FUNCTIONAL D»ESCRIPTIONS

DIVIDE FACTOR OF DIVIDER

Serial data of binary code is input to Data pin. On rising edge of clock shifts one bit of data into the shift registers. input data consists of 16-bitdata

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

Last Data Input First Data Input
Data Stream

c|O@I®|OOIO|I0(O|P|I0(0|0|6(03|0|®
111

Control Bit | LSB

Divide factor of divider setting bits

The serial datais input to 16-bit shift registers and 1-bit control register. When load enable is high, the data from the shiftregister is latchedinto 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.

LSB

R | MfB
md-Holole|o|o|o|o|e|e|e]c|e|e|d| 6| e|sk,
1 HEEEEE i
—wHolo|le|o|e|o/o|e|o| o] ole|e|a| el e
Yy v ¥ 14

Binary 16-bit Programmabie Reference Counter (C = *H")

or
Binary 6-bit Swallow Counter or Binary 10-bit Programmable Counter (C = “L7)




MB87014A

FUNCTIONAL DESCRIPTIONS (Continued)

BINARY 6-BIT SWALLOW COUNTER

DATA INPUT BINARY 10-BIT PROGRAMMABLE COUNTER DATA INPUT
Divide ivi

P | OO |G |1@|O|6G RelO|®0(0|0|0|0(0|0 6|6
0 0 0 0 4 0 0 5 1 0 1 [} 0 0 0 0 ] [¢]
1 1 0 0 0 Q [ [ 0 1 1 4 0 0 0 0 0 0
2 0 1 0 [} [} 0 7 1 1 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: 0 10 63 « Divide tactor N: 5 to 1023 '

« Divide factor less than 5 is prohibited.

BINARY 16-BIT PROGRAMMABLE COUNTER DATA INPUT

few D@0 |0O(O0(O0|0|0|0|®

@ 6|6
5 t1]J]o]t1]o]ojojo]ojojo]o]o]o]ojo]o
6 o]J]tv]t+]o]lojpojojojojo]oj]jo]ojo]r]o
7 t ] 14 t1}]o0o}jojojojojojojojojo}joyjofo

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

« Divide factor R: 5 to 655356
« Divide factor less than 5 is prohibited.

STAND-BY MODE
When all zero of 16-bit serial data is input, the MB87014A goes 10 stand-by mode. During stand-by mode, internal circuit stops operation and fi and
OSC are forced to high level. Thus, low supply current is achieved. Stand-by down mode is release, when the data except alf zero data is input.

SERIAL DATA INPUT TIMING

h~tsz us

m_ ©® X0 .0 Xo ._oXoXe

I R B

P N T V)

Clock

LE

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

of programmabile divider is set.
Clock: Clock input for 16-bit shift registers and control register. Data is input into internal shift registers by rising edga of the clock.
LE: Load enable input:
When LE is high, the data from shiftregister is latched into programmable reference divider or programmabie divider depending
upon the control bit setting.
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PHASE DETECTOR OUTPUT WAVEFORM
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MB87014A

RECOMMENDED OPERATING CONDITIONS

{Vss = 0V)
: L . Value ;
Parsmeter Symbol. - Unit
: Hin Typ Max
Power Supply Voltage Voo 45 5.0 55 v
Input Voltage Vi Vss Voo v 3
Operating Temperature Ta ~30 +60 °c

{Vas = OV, Voo = 5V, Ta = =30 to 60°C)

ELECTRICAL CHARACTERISTICS

N : sl S s : Value:-
‘Parameter . Symbol Condition: . -
FEE H 5 EEon Min “Typ
High-level Input Voltage V% 35
9 P 9 Except fin " v
Low-level Input Voitage and OSCuw Vi 15
- Ve Amplitude in AC coupli 10
[ e mplitude n coupling,
nput Sensitivity Sinh wave Vop
OSCim Ven 1.0
High-level Input Current i i Vit = Voo 1.0
Except fin A
Low-level Input Current and OSCiw I Vi = Vss -1.0
fin lin Vin = Vss 10 Voo +50
Input Current HA
QSCi losc Vin = Vss to Voo +50
High- I Vi lom = O 4.95
igh-level Output Voltage Except on on = OpA
v
OSCour
Low-level Output Voltage Vou low = OpA 0.05
igh- t Von = 4. -1.0
High-level Qutput Current Except on on = 4.6V N
OSCour m
Low-level Qutput Current fot Vo= 0.4V 1.0
Power Dissipations! looe 8.0 mA
Stand-by Currents? loos 100 KA
Maximum Operating+? REF Section fmaxd 40 80 MHz
Frequency
PD Section fraxp 180 250 MHz

Notes: *1: fn = 1B0MHz, 22MHz cystal is connected between OSCw and OSCour pins.
Inputs are grounded except fn and OSCiv. Outputs are open.

+2 All serial data is set to zero_ Input are grounded except fn and OSCw. Quiput are open.

«3 REF Section :Maximum operating frequency of programmable reference divider.
PD Section :Maximum operating frequency of programmable divider.
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TYPICAL CHARACTERISTICS CURVES

Input Sensitivity
Viin (mVp-p)

Paower Supply Current
lpp (MA)

Input Sensitivity vs. Input Frequency (fin Section)
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MB87014A

PACKAGE DIMENSIONS

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

~ 770739801956 7329
|
woext 100 M M M |

'K . ;
: «‘ ‘
244+ 010 .300(7 62)
(6.20+0.25) TYP
INDEX-2 L-—I _i :

G RAVATRSRS RS

+.012 i +012
l | 039 J o0’ 912 0105.002
(0.99*339 11.52+ 33 0.25£0.05)

172(4.36) MAX
| 1.118(3.001 MIN
0500120 | L, .100{2.54) 018+£.003
MAX ' T T1vp TT0.46+0.08 .020(0.51) MIN
Dimensions in
©1988 FUJTSU LIMITED D16033S-2C inches (millimeters)
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PACKAGE DIMENSIONS (Continued)

16-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-16P-M06)

w2007 -330(10.15 7 §-23)em
AAAARBAAC T
3072 016
INDEX (780-0.40)
4 209+ 012
Q/ g [l15.302030
--.l . *

IRERRE

050(1.27) .
TYP (0.45:0.10)

=1 .00410. 1:0).]

- 350(8.89) REF —

©1990 FUJITSU LIMITED F160158-2C

089(2.25) MAX
———
| (SEATED HEIGHT)

{ .002(0.05) MIN
(STAND OFF)

[}

| 1

-.016 ~0.40
2687 33816.80° 539

L 020= 008
, (050 0.20)
006~ 992,15+ 005

0011015 20,02

Details of "A” part :

______________ -
Details of B part '

i

,
0160401, | 006(0.15) |
i '
)y | L 008(0.20) |
008(0.20) 1 | !
007(0.18) ' E OO;TXW) ;
MAX | | ,
027068 | 027(068) !
MAX o MAX

Dimensions in
inches {millimeters)




