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MB15A02 ASSP
SERIAL INPUT PLL FREQUENCY SYNTHESIZER

LOW POWER SERIAL INPUT PLL
SYNTHESIZER WITH 1.1GHZ PRESCALER

The Fujitsu MB15A02, utilizing Bi-CMOS technology, is a single chip serial input
PLL synthesizer with pulse-swallow function,
The MB15A02 contains a 1.1GHz two modulus prescaler thal can select either a
64/65 or 128/129 divide ratio, control signal generator, 16-bit shift er, 15-bit
latch, mmable reference divider (binary 14-bit programmable reference
counter), 1-bit switch counter, phase comparator with phase reverse function,
ﬁ’-:&‘%““" -bit mﬂa?wmoémﬁtas:‘ bin {51-3&“ ' nt avie
r $ er programmable counte PLASTI CKA
Itmﬂn:r, voltage of 5V .andadﬁvmaswrym:u ywlof?mA mﬁgﬁmﬂe
typ. realized through the use of Fujitsu Advanced Process Technology.

High operating frequency: fix max=1.1GHz (Pw vn=~10dBm)
Pulse swallow function: 64/65 or 128/129
Low supply current: lccs=7mA typ.

Serial input 18-bit programmable divider consisting of:
- Binary 7-bit swallow counter: 0 to 127
- Binary 11-bit programmabile counter: 16 10 2,047

* Serial input 15-bit programmabie reference divider consisting of:
- Binary 14-bit programmable reference counter: 6 to 16,383
- 1-bit switch counter (SW) sets divide rabo of prescaler

* Two types of phase detector output

- On-chip ch:g pumﬁ (Bipolar type)
- Qutput for rnal charge pump

¢ Wide operating temperature: -40°C to +85°C

¢ 16-pin Plastic SOP P
16-pin and 20-pin Plastic SSOP Packages

ABSOLUTE MAXIMUM RATINGS (See NOTE)

Thos iR COMTAINGS CRCURTY hO DACIBTT e 1MDAls 0N Nl

SaMmige A 10 high SIS vOl00% OF ehectns teide. How-

NOTE: Permanentdevice damage may occur if the above Absolute Maximum Muﬁw&m}mmﬂnmm

Ratings are exceeded. Functional operation should be restricted fo the voRAgHs 1 TS P IMZACANCY THCUL
conditions as detailed in the operational sections of this daia sheet.
Exposure to absolute maximum rating conditions for extended perods
may affect device reliability.
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MB15A02

PIN ASSIGNMENT
oscn |1 20| ] @A
oscw [ Egﬁ NGE 2 15:“
OSCour | 2 E].;.p o8Ceur | 3 18] @p
ve [2] 14] four ve [ 4 17 four
Vao [4] S - Lo vee [] 5 Ton 18 ne
Dol5 12| FG Do [_] & 15 ] FC
GND | & 1| LE GnD [ 7 18] e
LoL7 1__n|nm o[ | & 12[__] Dota
fin|8 8 | Clook ne [ 12 ne
fin [] 10 11 [ ] Clook
(FPT-16P-MOE)
(FPT-16P-MOG) (FPT-20P-M03)
2
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MEB15A02

BLOCK DIAGRAM

MONITOR

— iy @
_______ REFERENCE | fouT
l DIVIDER | CIRCUIT

| -
BINARY 14-BIT
_H REFEREMNGE COUNTER I_I7
veo (<) — '

wod gt 1 Lo
= 12 [~o~

S

“© it [ o

19-BIT GHIFT REGISTER

Data Mﬂ- IH 18BIT SHIFT REGISTER
sl “TOTTTAITTT

r—— —
Ehd:-l 9 ) | 18-BIT LATCH
T 7-BIT LATCH Itm LATGH

TR

[ I —

| ————

—=
PROGRAMMABLE DIVIDER
' I
" . S
i [ Emasy 7-gim  JfBINARY 11-BIT |
il Swalow PROGRAMMABLE
| |_COUNTER COUNTER o
| |
CONTROL GIRGLIT |

Hote : Fin numbens are based on SOPSS0P 16-pin packages.
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ME15A02

PIN DESCRIPTION

Pin Ho.
S0P-16P Pin Nama| KO Description
SSOP-16p | SSOP-20P
1 1 O58Cw | Oscillator input.
2 3 Q8Ccur | © | Oscillator output.
A crystal is pleced babwean CSCw and OSCout.
- Powar & n for ch mp. When the inlernal charge pump is nol
3 4 Ve usad, Vp nEamm r:'ln{:md to Yoo-
4 5 Yoo - Fowaer supply pin.
5 & Do o Charga pump cutput.
& [ GND - Ground,
Phease comparator output.
7 -] LD (8] Narmally this pln culputs high level. Whan there is a phass aror batwsan fr
and fp, LD bacomaes low for the period cormesponding to e arror.
Prescaler inpu.
& 10 i I' | The connection with an extemal VCO should be AG connection.
a 11 clock | 1 Clock input for 15-bit shift registar and 16-bil shift register.

On riging edge of the clock shifts one bit of data into shift register.

Binary serial data input.

10 13 Data | The last bit of data is a contral bit. When this bit is high level, the data stored
it shift register ks transtarred lo 1 5-bit katch. When this bat is low level and LE
ie high leval, the date is transferred to 18-bit latch.

Load enable inpul (with intemal pull up resiston).

1 14 LE I When LE is high, the data stored in shift regester is transferred into latch ac-
cording o the conirod bit.
Phsa salect input of phase comparator (with Intemal pull up resistar).

12 15 FG I | Whan FC is low level, the characterstics of phase comparator is reversed.
FC input signal is also used 1o selact fout pin (test pin) oulput, fr or fp.

13 29121618 NC - Mo connection

Minitor pin of phase comparator input.

fout pin oulputs &lther programmable reference divider output (fr) or pro-
14 17 four O grammable divider output (fp) according to FC pin input level.

FC=H: Itis the same as fr oultpard laved,

FC=L: It ie the same a8 ip output lewal.

E-:H,rn:n..rn. for external charge pump.

15 18 ap (a The characteristice are reversed according to FC input.
@F pin is N-channel open drain ocutput.
16 o0 @R O Outputs for axternal charge pump.

DR pin is CMOS output,
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MB15A02

FUNCTIONAL DESCRIPTIONS
SERIAL DATA INPUT

Serial dats input is achieved by three inpuis, such as Data pin, Glock pin and LE pin. Serial data input controls 15-bit programmable
raberanca divider and 18-bit programmable divider, respactively.

Binary serial data is input to Data pin,

On riging edge of clock shifts ona bit of seral data into the intamal & hift register and whan load anabla pin is high level or open, stored
dain is ransferred into laich according 1o the control bif.

Conirol data “H" deta is transfemed into 15-bit ketch.

Control data "L" data is transforred into 18-bit ladch.

PROGRAMMABLE REFERENCE DIVIDER

Programmable referance divider consists of 18-bit shiftregisier, 1.5-bitlaich and 14-bit programmiakie reference counlar. Serial 16-bit
data format is shown balow.

Gmtmlhgk of [l'r"llihr'lﬁtlﬂ la gy bt
presoaler &
i—LEE -ﬁnEIBB—l
cCls|5|&8518] 8 515 5| 8 518 S51 8] 85
1 2 3 4 5 & T B 1011112113} 14| W

m

Je—— Divide ratio of programmable reference counter setting bit ——sq|

14-BIT PROGRAMMAEBLE REFERENCE COUNTER DIVIDE RATIO

[.’qi:.if: s|s|s|s5|s|s|s|s5|s|s5|s5|5s5|5
] 413|210} 9|B8]lT|E|S|4)3)2]1
& ojojojoejojojojoejojojlojr]1}fo
T cjojJojojJojojojojofjojol1]|1]r
. s |l s |e| o] s]s)o]|e]s]s]oe|e]|=]os
Ll T I I A O N IO O A O A O T I O O A IO O O O B

NOTES: Divida ratio loss than & |s prohibltad,
Divide ratio: & to 16,383
SW: This bit selects divide rato of prescalar,
SW=H ;6485
SW=L 128128
51 10 514 Thesa bis select divide ratio of programmable reference divider.
C: Control bit {sets at high level).
Start chata inpul with M3 B first.

PROGRAMMABLE DIVIDER

Programmable divider consists of 19-bit shift register, 18-bit latsh, 7-bit swalow counter and 11-bit programmable counter,
Sorial 19-bit data format is shown following page.

W 3749756 DDO9439 098 mm




MB15AD02

Conirol bit Direction of date &hift ——
‘—LEB MSB_’I
Cls|]s5|s5]|]s85|s5|]|s8|s8|s]|]s|]s]s)|s|s|s]|s]|&s5]s8]) s
1 z 3 & 5 & T 8 9 1 1213 14| 15| 1&| 17| 18

i_ Divide rato of swallow + Divide ratio of programmabile
countes oounter

setting bit satting bit
7-BIT SWALLOW COUNTER DIVIDE RATIO

Disvici
Flsssssss

- v & 3 4 3 2 1
0 ajo] o) Q)0 o j o
1 ajo|o)]oG)o]0 1
. o | s | o | o] ] =]w

127 1 1 1 1 1 1 1

HOTE: Divide ratho: 0% 127

11-BIT PROGRAMMABLE COUNTER DIVIDE RATIO

mﬁ sls|s|s|sis|s|s|s|s]|s
M @lIT| G154 1312 M j10] & | 8
18 gjolojyoajojojr|ojolaojo
17 ojo|lojojlo]Jo|1|o]o]lo]|
- e | =] sl el ]| e]e]=]-=
2047 1111 1 11 1] 1 1] 1 1] 1

HOTES: Divide ratio less than 16 is prohibited.
Divide rafio; 16 to 2,047
51 to 57: Swallow counter divide ratfic setting bit. (0 fo 127)
S8 o S518: Programmable counter divide ratio eeting bit
o Conirodl bit (sets at low (evel).
Deta input with M5B first.

PULSE SWALLOW FUNCTION

toom [(PeM)+A] dosc=R
fuco:Output fraquency of extemnal voliage controlled oscillator (VCO)
N: Presst divide ratio of binary 11-bit programmable counter (16 to 2,047)
Az Preset divide ratio of binary 7-bit ewallow counter [0SALT 27, A<N)
froe o Oulput frequency of the external reference fréqguency oscillator
A: Preset divide reto of binary 14-b4 programmatble relerence counter {5 to18,383)
P: Presel modulus of external dual modulus prescaler (B4 or 128)
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MB15A02

Serial data input timing
+ 1y (2 100ns) : Data gedup lime 1z (= 1000ns) : Duta hold time iz (2 300ns8) : Clock pulsea widih
t (= 100ns) : LE setup time to the rising edge of last dlock ts (2 800n) : LE pulse widih
BB = o : TTTEY - .
Data I.tEEX 517 N me 59 N LEE)(G. Control kit

(EW) (*1), (S14) (=8) (37) (51)  {C: Control bit)

{1

-

1

‘h-ﬂ—u—-—ﬂi—rﬂ—l

LE

m .
k= ===

|
|

s~

+1 : Bis enclosed in parentheses are used when the divide ratic of the programmable reference divider is seledied.
Hote: One bit of data is shified into the shift register on the riging edge of the clock

PHASE CHARACTERISTICS
VCO CHARACTERISTICS

FC pin is provided to change phase characteristics of phase
comparator. Charactenstics of internal charge pump output level (Do),
phase comparator cutput level (R, @P) are reversed depending
upon FC pin input level. Also, monitor pin (fout) output |evel of phese
comparaicr is controlked by FG pin input level. The relation batween
outputs (Do, @R, @P) and FC input level are shown below.

FC=H or opan FCal
o | @R | @P| fout | DO | BR| PP | fout

ir=ip HiLJL| JL]IH]Z| [
fr<dp LiH]| Z @ | H)LLL ]| M
fr=ip ZlLlzlwylZ]|L)Z| ()

VGO INPUT VOLTAGE —=

Mote: Z=[High impedancs)
Dapeanding upon VGO characteristics, FC pin should be set accordingly:

When VGO characteristics are ke (T), FG should ba set High or opan clrculf;
Whan YOO characterslics are Bka &) . FC should be set Low,
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MB15A02

OUTPUT WAVEFORM

N
- C E::I,]
1

?n M |
o0---ved T Leeeed T E zenfeennne o I RODES I rinehliit
(FC=1]

e I et T e I..JI. .......

HOTE: Phase ermor delection range: —27 1o +21

RECOMMENDED OPERATING CONDITIONS

Value
Paramoter Symbol Linit
Min Typ Max

Weo 4.5 50 a5 v
Powar Supply Vollage

Ve Voo - 6.0 v
Inpat Violage Vi GEMD - Voo L'
Operating TemperaiLre Ta =40 - 85 "G

<]
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MB15A02

ELECTRICAL CHARACTERISTICS

Valua
Parameter Symbaol Uinit Condilion
Min Typ Max
Power Supply Currant log - T.0 - mé |
fin fin 10 = 1100 MHz 2
Operading Frequanay
O3Cwm loae - 12 20 MHz
fin Pin =10 - & dBm 5001 system
Input Sensitivity
O8Cm ¥oen 0.5 - - Vrr
High-level Input Voltage |~ . Vi VeoxD.7 - - v
Low-leval Input Voltage Data, LE Vi - - Voox0.3 v
High-level Input Current | Iy - - 1.0 LLA
Low-level Input Currant e - - =1.0 A
Q20w losc - 50 - LA
Input Currant
LE, FC ILE - =60 - WA
High-level Quiput Viollage | @R, LD '] 4.4 - - v VocaSW,
o ? o oy = ~1,0mA
Low-leval Dutput Volta A, P LD - - 0.4 W Weo=SY,
e g E‘ YioL low = 1.0mA
Vr=Woo o6V
o Comrart Do, @P lorr - - 1.4 WA | YocemGND 10 8V
LD lan -1.0 - - mA | VoomBY
Cutput Currgm L
@R, 2P L0 oL - _ 1.0 mA | Voom5Y

*1: fine1.1EHz, OSCm=12MHz, VocsSY. In lochked state.
*2: AC coupling. Minmurn oparating frequency & measured when a capacitor 1000pF is connected.

M 374975k 0009443 519 W




MB15A02

TEST CIRCUIT
(FOR MEASURING INPUT SENSITIVITY fin/OSCin)

LY Vp
01 — o1p
1000 p J; J; 1000 p
v- -a:ca?n— —E—e: o
50 01 50 0
a 7 68 56 4 3 21

8 1011 12 13 14 15 16

= Oscilloscopa

Controliar
(satting divide ratic)

= Select tout monltor oulpa

Mote : Pin numbers are basad on SOPMBS0OP 16-pin packages.

10
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MB15A02

TYPICAL APPLICATION EXAMPLE

v
FHEV]) l OUTPUT
LPF LT ] . .
10k
Charge Pump
Wy Selection
12k (Imtemal or
axtarnal) .
A CONTROLLER
12k 10K o
T 0
PR PP tounr |Hr.: |Fc LE |Datm |Cloeck iﬂk 47k

16 15 14 13 12 11 10 2]

MB15A02 (SOP/SSOP 16-pin)
1 2 3 4 -] [ T B
08Cm | OS0oA Vi Voo Do GMD LD fin
- '
I
¥'tal 1000p
77T
c1 —=GC2 E E’ Wy
rr AR LRI LOCK DET.
T T -
7T

Wax BY max.
L : Whan internal charge purnp i not used, Ve pin needs 1o be connecied to Vo,
C1, G2 Depands on crysial osoillator
LE.FC : With intemmal pull up resistor
: Cpen drain ouwlput
@R CMOS sutput

B 3749756 0009445 391 W=
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MB15A02

ORDERING INFORMATION

Plast  16-pi
MB15A02PF “Flihl’:ﬁg-ldﬁoﬁm

Plastic SSOP, 16~pin

MB15A02PFV1 FTP-16P-M0S

MB15A02PFV2 Pugupisg'_.ﬂagpm

12
W 3749756 000944k 228 W




MB15A02

PACKAGE DIMENSIONS

¥ 157004 o
(5,000, 10)
252008
INDEX (6.40ck0.20)
* 17 D04
(4.4020,10)

25k 0047 H 009+ 004
(OBE 1 2 1q]

229

05

* Thig dinmenaion doss ol inclde rasin profosction.

N9 FUNTSU LIMITED F180M35-2C

16-LEAD PLASTIC FLAT PACKAGE
(CASE Mo.: FPT-16P-MOS5)

+.008
049 _ nog

fo
-

P MOUNTING HEKGHT)
(12575 30}

£ | 004in.16) |

213(5.40) NOM

BN 374975k DODO9447? k4w W
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MB15A02

PACKAGE DIMENSIONS (Continued)

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

- 2, 25NN,

e 400* 10 (10,1650 25} ] ‘ .:rnz::linwm
_[[TSTAND OFF RETGHT)
HEHARERAREAEH ' T
‘ IOTE0E L

INDEX ok ml.':-m-*ﬂ] ﬂf&: mﬁg}
CJ/ = m.anltﬁm}
: .
EEEEERR s

050(1 oako0s
=1 o TP B0 19® | 006 +00% (01520 0%)

S99 FLUUITSU LIMITED FI801558-20 Dimensions in

14
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MB15A02

PACKAGE DIMENSIONS (Continued)

(CASE No.: FPT-20P-MO3)

20-LEAD PLASTIC FLAT PACKAGE

* . This dimansion doss: not inchede resin prolrucon.

1990 FLUITSU LIMITED FR00125-2C

oe01 328
- - IMOUMTING HEIGHT)
* pek 04 . (1254330
{6500, 10) -
e— = | .00ao.104 |
25k 008
INDEX, (54030 240)
* 173E.004 Z13(5.40) NOM
{4400 100
_ l -'P'-"""-..,'r‘ e
¥ - ~
025k (47 poa 00 —1[—— 008 +002 10,1540 0%)
J N .
0 2) 22D, e e e e e e e
: Dhataits of "A" parl ,
. {STAND CFF :
sininininiEE : | @a0 TheeHn
230(5.85) :
REF ' oot 008 X
" ofto0® {0500k, 50) ;

All Riights Resarvad.

Chouit deagrame utilizing Fujitsu products are intluded as a means of illustrefing typical
semiconductor applications. Complete Information sufficient for construction purposes
is not necesgariy given.

The Information contained in this document hae bean carefully checked and |s balisved
t be reliable. However, Fultsu assumes no responsibility for inacouracies.

The mformation contained in this document does not comvey any  license undar the
copyrights, patent rights or trademarks clamed and owned by Fujitsu,

Fujitsu reserves the right to chanpe products or epacifications withaut netice.

No part of this publication may be copied or reproduced in any form or by any means, or
transfarrad to any third party without prior written congent of Fuliteu.

B 3749756 0009449 T37 A
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MB15A02

For further information please contact:

Japan

FUJITSU LIMITED

Corporate Global Business Support Division
Electronic Devices

KAWASAKI PLANT, 1015 Kamikodanaka,
Nakahara-hu, Kawasaki-shi,

Kanagawa 211, Japan

Tel: (044) 754-3753

FAX: (044) 754-3329

North and South Amedca

FUJITSU MICROELECTRONICS, INC.
Semiconductor Division

3545 Morth Firet Straat

San Jose, CA 851341804, USA

Tel: {408) 922-5000

FAX: (408) 432-9044/5045

Europe

FLUITSU MIKROELEKTRONIK GmbH
Am Siebanstein 6-10
Dreisich-Buchschiag,
Germany

Tel: {06103) 690-0

FAX: (06103) 690-122

Asla Pacilc

FUJITSU MICROELECTRONICS ASIA PTE LIMITED
Mo. 51 Bras Basah Road,

Plaza By The Park,

#06-04 to #06-07

Singapore 0718

Teal: 336-1600

FAX: 336-1609

2503
© ALITSU LIMITED Printed in Japan
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