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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 moduius prescaler that 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,
w mp, oscillator, 15-bit shift register, 18-bit ; rammable
divider (binary 7-bit swallow counter and binary 11-bit programmable WMH? PLASTIC PACKAGE
ltoperates s voltage of SV typ. and achieves very low su current of 7mA FPT-16P-MO5

typ. realized through the use of Fujitsu Advanced Process T n)::hgy.
High operating frequency: fix max=1.1GHz (Pw mns~10dBm)
Pulse swallow function: 64/865 or 128/129

Low supply current: lcc=7maA typ.

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

* Serial input 15-bit programmable reference divider consisting of:
- Binary 14-bit programmable reference counter: 6 to 16,383
- 1-bit switch counter (SW) sets divide ratio 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)
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NOTE: Permanentdevice damage may occur if the above Absolute Maximum REEUOAIDN o any YOIIGE NgheT Tan masimus raed
Ratings are exceeded. mcigml operation should be restricted fo the veRages 1 Wik PN IMSOAAn0d CHTUL
conditions as detailed in the operational sections of this data sheet.
Exposure to absolute maximum rating conditions for extended perods
may affect device reliability.
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MB15A02

PIN ASSIGNMENT
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MEB15A02

BLOCK DIAGRAM
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Hote : Pin numbers are baged on SOP/SS0P 16-pin packages.
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PIN DESCRIPTION

Pin Hé.
SOP=18P Pin Mama| WO Description
SS0P-16p | SSOP-20F
1 1 QOSCm [ Oscillator input.
2 3 08Cour | © | Oscillator output.
A crystal is placed batween O3CH and OSCout.
- Powar & ri for ch mp. When the internal charge pump is nol
3 4 e used, Vp e e e Vec.
4 L Voo - FPower supply pin.
5 & Do o Charga pump output.
& 7 GND - Ground,
Phese comparator output
7 8 LD (a} Marmally this pin oulputs high level. When here is 8 phase amor babwaan fr
and fp, LD bacomes kow for the period correeponding to fhe arror.
Prescaler input.
8 10 T I | The connection with an extemal VCO should be AG connection.
a 1 Closk I Clock input for 18-bit shift register and 16-bil shift register,

O 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 & control Bit. YWhen this bit is high level, the data stored
in shift regisier ks transtarred lo 15-bit katch. When this bit is low level and LE
ie high leval, the data is transferred to 18-bit latch.

Load enable input (with intemal pull up resisior).
11 14 LE I When LE is high, the data stored in shift regestar i transherred into latch ac-
cording o the confrol bit.

Phsa salect input of phase comparetor (with Intemnal pull up resistor).
12 15 FC I When FG is low leval, the characteristics of phase comparator is reversed.
FC input signal is also used to selact fout pin (test pin) output, fr or ip.

13 289121618 NC - Mo connaction

Minitor pin of phase comparator input.

fout pin outputs sither programmable reference divider output (fr) or pro-
14 17 four O grammable divider output (fp) according fo FC pin input level.

FC=H: ltis the same as fr oultpat lawved,

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

Chstputs for exxternal charge pump.

15 18 op (a) The characterlstice are reversed aocording to FC input.
@F pin is N-channel open drain cutput.
16 o0 @R 0 Outputs for axternal charge pump.

DR pin is CMOS output.
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FUNCTIONAL DESCRIPTIONS
SERIAL DATA INPUT

Serial date input is achieved by three inpuls, such as Data pin, Clock pin and LE pin. Serial data input controls 15-bit programmable
ralerance divider and 18-bit programmable divider, respactively.

Binary serial data is input 1o Data pin,

Cm riging edge of clock shifts one bit of senal data nto the intamal &hift register and whan load anabla pn is high levelor apan, storad
dein is ransfered into laich according 1o the control bif.

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

Contral data "L" data is fransferred into 18-bit ladch.

PROGRAMMABLE REFERENCE DIVIDER

Programmable referance divider consists of 16-bitshift register, 15-bitiaich and 14-bit programmabl e reference countar. Serial 16-bit
data format is shown below.

E-Dntmlhgk of ﬂi:'ﬂir'lﬁnﬂ la gy bt
presoaler &

i_ LS8 'b?-!BE —3

cl| s 8 g 8 8 8 8 5] 8 5 5 5 5 5

1 2 3 4 5 [ T B 1011112113 14| W

[¥g]

|e—— Divide ratio of programmable reference counter setting bit ——|

14-BIT PROGRAMMABLE REFERENCE COUNTER DIVIDE RATIO

[;‘i':liﬂ’: s|ls|s|s|s|s|s|s|s|s5|s5|s|s
] 1Ml13|12|M|w0p9|ja] 7|65 4)3)|2]|1
8 ojojojojoejojojolo|lojo]lr]|1]o0
7 ojojojoejojojojolojojol1]1]
. e | o] o | o] o] s ]| e]e]|]=]-=
-~ 2 I I I I N T T T T T O O O B

NOTES: Divide ratio loss than & |s prohibltad,
Divide ratio: & to 16,383
SW. This bit selects divide ratho of prescalar,
SWa=H ;6485
SW=L 128138
31 10 514 These bits select divide ratio of programmabie reference divider.
C: Control bit {sets at high lavel).
Start data inpul with M3B first.

PROGRAMMAELE DIVIDER

Programmable divider consists of 19-bit shift register, 18-bit latsh, 7-bit swallow counter and 11-bit programmable counter,
Serial 19-bit data format & shown following page.
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E}.TH Drraction of diti &Rt — MSB
' — 3
C|s5|]s5|s5]|]s5|s5|]|s5|s5|s|]s|s)]s)|s|s|s]|s5]|5]58) s
1 Z b ] 4 5 & 7 8 9 1O} 1213 14|15 1&| 17| 18
Divida ratho of swalkow Divide ratio of programmabla
countes oounter

7-BIT SWALLOW COUNTER DIVIDE RATIO

'm s|s|s]ls|s|s|s
- v & o 4 3 2 1
i a L1} i} L L ] (]
1 0 O (1] v L1 0 1
a e|e|s]le]e]e]-
127 1 1 1 1 1 1 1

MNOTE: Divide ratic: 040 127

11-BIT PROGRAMMABLE COUNTER DIVIDE RATIO

mﬁ s|Is|s|s|s|s|s|s|s|s|s
M 1Bf17 |16 15| 141312 1M |j10]| & | &8
18 cjojlojoja]o]i ojo|loj]o
17 cjo|lojojo]oj1|jo]|a|lo|
. o |« | s el o] e e]e]e]-s
2047 10 1] 1 1 1] 1] 1 1] 1 14 1

HOTES: Divide ratio less than 16 is prohibited.
Divide radio; 15 to 2,047
51 o 57: Swallow counter divide rafic setting bit. (O o 127)
28 1o 318: Programmable counter divide ratio getting bit.
o Conrol bit [seks af low (aval).
Diata input with MSEB first.

PULSE SWALLOW FUNCTION

tuoom [(PxN)+A] dosc=R
fuco:Quiput frequenoy of external voliage controlled escillator (WCO)
N: Preset divide retio of binary 11-bit programmable counter (16 to 2,047)
A:  Preset divide ratio of binary 7-bit swallow counter (ISAST27, Ach)
fegc Culput frequency of the extemal reference frequency oscillator
A:  Presat divide rato of binary 14-bt programmatle relerence counter (G t016,383)
F: Presel modulus of external dual modsles prescaler (G4 or 128)
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Serial data input timing
1y (= 100ns) : Deata sebup lime o (2 1000ns) : Dada hold time ia (= 300ns) : Clock pulse widih
ty (= 100ns) : LE setup ime to the rising edge of last ook 1 (2 800ns) : LE pulse width

BiE=""517
Unte usax

EW) () (S14) (S8)

H TTTE - .
s10Y %S9 LEE)(G. Control bit

{C: Control bit)

W
K
£

oec f] : IR R IEN)
- - . . .
LE P I ! s . |_|
L o N
H [ |

+1 : Bits enclosed in parentheses are used whean the divicke ratic of the programmable reference dividar is sslecied.
MHote: One bit of data is shified into the shift register on the riging edge of the clock

PHASE CHARACTERISTICS
VCO CHARACTERISTICS

FC pin s provided to change phase characteristice of phase
comparator. Charactenstics of internal charge pump output level (Do),
phase comparator output level (@R, @P) are reversed depending
upon FC pin input level. Also, monitor pin {fout) cutput |evel of phase
comparador is controlled by FC pin input level. The relation between
outputs (Do, @R, ©P) and FC input level are shown below.

FC=H or opan FCaL
Do | Br| @r| fout | DO | PR | PP | fout

tr=ip HiLrloe]lm|lL]ln]|z | o
fretp LitHlzl@m | H]L]L] o
fraip zlelz|lwmlzlvo]z]

VOO INFUT VOLTAGE —

Mote: Z=[High impedancs)

Dapanding upon VOO characteristics, FC pin should be set accordingly:
When VGO characterisfics are like (T), FC should ba sat High or opan clrcull;
Whan YCO characterslice are Bka 2, FC should be set Low.



MB135A02

OUTPUT WAVEFORM

T LT ]

HOTE: Phase ermor delection ranges: —27 1o +2r%

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Lirit
Min Typ Max

Voo 45 50 55 v
Powar Supply Vollage

Ve Voo - 6.0 L)
Input Volace Wi END - Ve W
Oparating Temparaiure Ta =40 - B85 i+
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ELECTRICAL CHARACTERISTICS

Valua
Parameter Symibol Unit Condilion
Min Typ Max
Power Supply Currant log - T.0 - mé 1
fin fin 10 - 1100 MHz 2
DOperating Frequancy
O30 taae - 12 20 MHz
fin Pin -10 - & dBm S0} system
Input Sensitivity
OS50 Voan 0.5 - - Ver
High-lewel Input Voltage | . Vi Vecx0.7 - - V
Low-leval Input Violtage Data, LE Vi - = Vocx0 3 Y
High-level Input Current | Iy - - 1.0 LA
Low-level Input Currant e - - =1.0 HA
OSGn losc - L50 = L&
Input Current
LE, FG ILE - -60 - WA
High-level Qutput Violtage | @R, LD ¥ 4.4 - - v Voo=SW,
o P o ko = =1.0mA
Lowr-benval Votha A, R, LD - - 0.4 W Weo=SY,
Cutput Veltage | PR, @ VoL o et
Ve=Wroo o6y
Bt et Do, @@ lorr - - 1.t A | VocenGND o 8V
LD b -0 - - ma Veo=EY
Cutput Currgnd R,
@R, @P. LD oL = _ 1.0 mA | VeomSY

"1: fin=1.13Hz, OSCi=12MHz, Voo=SY. In locked state.
*2: AG coupling. Minimum operaling frequency [& measured when a capacitor 1000pF is connected.
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TEST CIRCUIT
(FOR MEASURING INPUT SENSITIVITY fin/OSCin)

W) Ve
0.1p 1 01n
1000 p J; J; 1000 p
r- -a:}fn— —|}—e: o
500 500
& T & E5 4 3 21

8 1011 12 13 14 15 16

= Decilloscope

Controligr
(satling divide ratio)

<3 Select fout monitor outpt

MHote : Pin numbers are basad on SOPSS0OP 16-pin packageas.
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TYPICAL APPLICATION EXAMPLE

Wex : BY max.

: Open drain owlput
PR : CMOS output

Wi : Whan internal charge purmp i not used, Ve pin needs fo be connecied to Ve
C1, C2: Depands on crysial oscillator
LE.FC : With internal pull up resistor

v
FHEV) l OUTPUT
LPF Voo -
10k
Ch Pum
Wy Selecton
12k (Intemal or
axternal) .
Ay CONTROLLER
12k 10K -
I o
PR |@P |t |m.: | FC LE Dats | Clock 47k 47k
16 15 14 13 12 1 10 9
ME15A02 [SOP/SSOP 16-pin)
1 2 2 4 5 B 7 B
0SCw | O8Con| Ve Yo |Do GND | LD i
¢ '
]
X'tal 1000p
T
C G2 E E— Wy
mr A LRI LOCK DET.
T T —_
rrrd

L L |
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ORDERING INFORMATION

MB15A02PF riastic SOF, 16~pin

FTP=-16P-M06

Plastic SSOP, 16-pin
MB15A02PFV1 H‘P-16P-M05p.
MB15A02PFV2 mggfzscgpﬁgm

12
B 3748758k 000944EL 224 B
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PACKAGE DIMENSIONS

16-LEAD PLASTIC FLAT PACKAGE
(CASE MNo.: FPT-16P-MO5)

o4+ 08
- 1 e (MOUNTING HEKGHT)
¥ !
A9PE00 255550
(5.00£0.10) £ | 004(0.10) |
25 n0a
INDEX (6.40ck0 20)
* 17k 004 213(5.40) NOM
{4.40ch0, 10)
_L hl "‘“l.]‘ ---. ..r-h".
¥ . = N
) 7 || 009 +004 o 002
FT; e —.E:'l; M:mﬂﬂﬁfﬂﬁh
£stD. o220 10

*:Thea dinmenaion doss ol inclce rasin profnsction,

En991 FUNTSL LIMITED F160135-2C
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PACKAGE DIMENSIONS (Continued)

16-LEAD PLASTIC FLAT PACKAGE
(CASE Mo.: FPT-16P-M06)

e 400* D18 (101820 25—

AEAHAAEREH '

0708
INDEX {78050 40

| d’/ .EIDT.ME

£1851 FULITSU LIMITED FI60155-20

44




MEB15A02

PACKAGE DIMENSIONS (Continued)

20-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-20P-MO3)

*: This dimanaion doss: not inchatds resin prolrucisn. '

159 FUNTSU LIMITED FE00125-2C

pag 008
- - (MOUNTING HEIGHT)
* PS04 . (1254050
{65050, 10) "
e— = | 004104 |
| 252k 008
INDEX {5400 20)
s * 173E.004 213(5.40) NOM
{4.4mhn_ 10)
L i -ﬂ- 1 ) } l-‘
N Ty
¥ " K
0256k 0047 009 fjﬂ -'—"‘— mﬂ:ﬁﬁ f“-“ﬂ.ﬁ'
{0.6540.12) (o.22*010) e
: Cretails of "A" parl :
[ |_| .u“t.m‘- :
. {STAND OFF :
sinininininis : (R
Z30(5.85) : .
REF ' .ot o8 X
L 0%ein® (05000 20) :

&ll Rights Resarvad.

Chouit deagrame utiizing Fujitsu products are induded as a means of illustreting typical
semiconductor applications. Complete Information sufficient for construction purposes

is not necessariy given,

The Informadion contained in this document has bean carefully checked and Iz balisved

to be raliable. Howaver, Fultlsu assumes no responeibility for inacouracias.

The lnformation contained in this document does not comvey any license under the

copyrights, patent rights or trademarks clamed and owned by Fujitsu,
Fujiteu reserves the right to change products or speciiications without notice.

No part ol this publication may be copied or repraduced in any form or by any means, or

transfarred 1o any third party without prior written congent of Fulltsu.



MB15A02

For further information please contact:

Japan

FUJITEU LIMITED

Corporate Global Business Support Division
Electronic Devices

KAWASAKI PLANT, 1015 Kamikodanaka,
MNakahara-ku, Kawasaki-shi,

Kanagawa 211, Japan

Tel: (044) 754-3753

FAX: (044) 754-3329

North and South Amerca

FUJITSU MICROELECTRONICS, INC.
Semiconductor Division

3545 Morth First Streat

San Jose, CA 95134-1804, LISA

Tel: {408) 822-5000

FAX: (408) 432-9044/9045

Europe

FUJITSW MIKROELEKTRONIK GmbH
Am Siebansten 6-10
Dreisich-Buchschlag,
Germany

Tel: (06103) 690-0

FAX: (DB103) 690-122

Asla Pacific

FUJITSU MICROELECTRONICS ASIA PTE LIMITED

Mo. 51 Bras Basah Road,
Plaza By The Park,
#06-04 to #06-07
Singapore 0718

Tel: 336-1600

FAX: 336-1609

13503
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