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CMOS PLL FREQUENCY SYNTHESIZER

CMOS SERIAL INPUT PHABE-LOCKED-LOOM (FLL}
FREQUENCY SYNTHESIZER
T Fulitsu MBEETO?3, Esbelcated In sdvanced CRAOS bechnslagy, ba sarisl
input PLL frequenty pnthesizer.

The WBETNTI comaing am bwerter for cacillster, a progeammsibla raferenca
dlvider, & dlvéde tactar of programiable rafarercn dvider control droulk, a
phase detsetor, & chargs purrg, o 185t shift regisiyr, @ 18-bit laach, a pro-
gramaably divider [3 binary T-bit seallew cawatar, & binary 11-bit program-
e lla esunter], and a conkral gerafster bar @ extarnal dual modulus prassaler.

Whier supplementad with a loop fiktar and YOO, the MBHTOTY coptains the
macessary cleoult to make up PLL Prequanoy synthesizer. Typioally, o dud
misdubes prescaler sich s tha MBS0 L can be oddied, sllowing Input frequenty
opeation up ta 1.16Hz

& Singls powar supply el taga: » Programmable 1B-bit divider with

Voo = 1.7 10 5.8Y nput  amglifker consiiten  of:
& Pida temparabare ranga: Blnary T-bit swallow causdar
Ta = =40t 86" Binawy Vit peogrammable
& |38Hz typlal inpat capablliny oounker
FEV (f, inpuil T type of phase dotector auApUT
» Oin-chilp irwertar far ascilbarar Cinschlp chamgs pums ouipat

B diylda factors for progremmatle

Output far axtarnal charga purmg

refarance dhider [s selectad by 5y, Eaosy Imiafface te Fujltsu dual
By and By input {108, 1/18, 1/84, mgdulin presoalar
1/128, W78, 1812, 11024,
1/2048]

ABSOLUTE MAXIMUM AATING (S NOTE) Mgy = 0V)

Rating Syermbuall Waluw Uniit

Posser Supply Veltage Voo Wgg L5 ta Vaa #1.0 W
input Voltags Vi Wag=006to0 Voo*05 W
Ouipuat Yoltage Your Vg =061 Yoo+l L)
Curtput Current lguT £10 mA
Ops-desn Cubput Vaop Vyg-05 ta Vgt W
Oparativyg Themporature Ta =40 i +85 i
Storege Tamgaruurd Tara =B to +150 =
Porwrar Disslpation Po 300 [yl
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PIN DESCRIPTION

Fin Mo.

Symibal

Dgaription

1

Ve

Powwur supply voltags [t

Cleck

Glosk signal Ingt fior 18-bit shift registar,
Eath rising adge of the clock shifts one bit of the dats Inko the ehifes regismr,

Sarial data Inpist for 18-bit shift regiter,
This clats s usad for mttng the divids Testor of programmable divider.

LE

Lioad ansbls input.
Wihen This pin Is Figh level [Wigh activel, the dets stored Im the ¥E-bTt dhllt
ragiater ks transferred ta 1B-bit stch.

fin

Ingwt fair programendble dividar fram VGO ar presealer output.
Thit Input Irweluss biles cireult and amplifier. The conneetion with extarnsl
dusl modulus precelyr should be an AC conmection.

Comvtrod output for axsernal dual modulgs prescaler,
Tha cormection to the preseale fhewld be D connection. This eutput levl §i
iyreshromtzed with falling edge of fin Input signal {pln #6L
Pulss Semllovr Funationd
MBSOIL M= High: Praset medulus (ector &4 or 128
M= Low: Prasst madul e fector 85 or 129

Chitput of phase detector.
It Is high baval whan f; and I dee equal, snd then the loop b bocked, Oihar.
valse [t cutplits negatre pilis sipaal.

Theee-#iata cheargs pamp cartgut of the phese detector;

Tha modk of Dy s chenged by the combination of programmabls referance
dhdder cutput frequency f, and programmable didder sutpul fraquensy
as |lsted bebow:

T,‘.:-ln! Oriva maade (D = HEighs level]

fa= 'ﬂ i High-impedances mode

=y i Sink mode {Dig = Low beel}

==

Phass dwtector owtputs for an exiemal charge pumg,
Tha mode of @A and @F are chenged by the combinatian of programmable
refarence dividar oartput frequescy f; snd proprammabla dider cutput fire-
otancy fy a5 [lsbed bebow
$R @P
fo 7 1 Low: Low
fi = 15 Low ¢ High-lmpedince
fr < 'II ; High 1 High-lepedanca
QP b & M-charmnel apan drein outpet.
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PIN DESCRIPTION {continued)

Pin Mio. Eymnbol o Dwsaiptian
11 & 1 Candrol input for prograsnmebds referance divider. The combiration of them
12 g 1 Inpits provides @ kimds of divide facter for the propammables raberance
13 8y i divider,
il
Fator | g g oo o e 1| a |
B 16 i} 128 | 268 | 512 | 1024 | 2048
Bm
84 L] 1 0 1 (1] 1 | @ 1
-7 1] LI 1 1 L1} i} 1 1
S ¥ a s} o 1 i 1 1
1L Bl ] Qutput pon Far eryital osoillator,
Cutput of the Inverting amphfler. This pin should be open when on sxtarnsl
asoillator B e,
15 D5G, I Inpuet pin Bar eryetsl oscillstor,
Input o the bewarting amplifler that Sorms pary of the oesillator, This pin
recalves the cocillutes signsl s AC sdupled whan en sxtarnad oscillaor i wmade
Far largo smplitiess sgrals tnded CWMOS lavals) B coupling may also be
whed,
16 Vg — Urourd
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FUNCTIONAL DESCRIPTION

DIVIDE FACTOR OF PROGRAMMABLE DIVIDER

Garled dats of banary eoda (5 (Rput to Bats pin, These data am loaded indo the 18018 shify reghster from. BSE. When loed erable
signal LE is high, vha data stared in tha 18-t ghift regtstar ls tranafesced bo fha 18.bit letoh,

Th data (1) to (T) set o divide lactor of the binary 7-bit swallow countor and data (R} to (§§) set & divich factar of binary
11bit programmable countar, bn oshar wards, saris) dita |y equanalent to the divide festor of programmalria divider.

Fig 2 — BLOCKE DIAGRAM OF FROGRAMMARLE DIVIDER
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Binary 7-bit Swallow Counter Data Input

olololo[e[e]o]
0 0 0 0 0 0 0 0
0 0 Q 0 0 0 1 1
0 0 0 0 0 1 0 2
0 0 0 0 ] 1 1 3
0 0 0 0 1 0 0 4
1 1 1 1 1 1 1 127

Note: Devide factor A: 0 ta 127
Depending upon the divide factor set input (SW) of external prescater, the input data should be as follows.
Example MBSO1L
SW=H (64/65) : Bit 7 of shift register {7) should be zero.

Binary 11-bit Programmable Counter Data Input
eloe[oe[ee[o]e[e]e] &
0
|
;

9 1 5
0 0 6
0 1
1 1

0 Q 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0 7
1 1 1 1 1 1

1
1
1
1

1

2047

Note: Divide factor less than 5 is prohibited,
Divide factor N: 6 to 2047

PULSE SWALLOW FUNCTION

fvco = HINxM)+A] xf, (A<N)

fvco : Output frequency of external voltage controlled oscitlator {VCO)
i Preset divide factor of binary 11-bit programmable counter (5 to 2047)
M Preset modulus factor of external dual modulus prescaler {e.g. 64 in 64/65 mode, 128 in 128/129 mode of an MB501L
prescaler)
A i Preset divide factor of binary 7-bit swallow counter (0 to 127)
f +  Output frequency of the programmable reference divider
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Clock

LE

Data S1g = MSB

@ty ~tg > s, t5 2 Ops

TIMING CHART

Clock: Clack signal input for the 18-bit shift register.
Each rising edge of the clock shifts one bit of data into the shift register.
Data : Serial data for the 18-bit shift register is input.

LE : Load enable input.

When LE is high (high active), the data stored in the 18-bit shift register is transferred to the 18 -bit [atch.

The 18-bit data is used for setting a divide factor of the programmabile divider.

" RECOMMENDED OPERATING CONDITIONS

(Vgs = 0)
Value
Parameter Symbol - Unit
Min Typ Max
Powsr Supply Voitage Voo 2.7 6.6
Input Voitage Vin Vss Voo
Opsrating Temparature Ta -40 485 °c
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ELECTRICAL CHARACTERISTICS

(Vop = 3.0V, Vgg = 0V, T4 = ~40 to 85°C)

Value
Parameter Symbol Condition Unit
Min Typ Max
High level Input Voltage Except fin Vi 21
and \
Low-lavel input Voltage 0SCn Vi 0.9
fin Vipe . . 0.8
Input Sensitivity Amp:ftUde_'" AC Ve.p
0SCiy Vi coupling, sine wave 1.0
High-level Input Cutrent Except i, Ik Vin =Vpp 1.0
and LA
Low-level Input Current 0SCin I Vin = Vss -1.0
fin lin Vin = Vss to Vpp £30
Input Current - - BA
OSCyy lose Vin = Vss to Vpp +30
High-level Output Voltage Except @P Vou lon = 0uA 2.95
and \'
Low-level Output Voltage 0OSCout VoL loL =0pA 0.05
Low-level. Output Voltage oP Voup loL =0.8mA 0.8
High-level Output Voltage Voux loy = 0uA 2.50 v
0SCour
Low-level Output Voitage Voux loL = 0pA 0.50
High-level Output Current Except OP lon Vou = 2.0V -0.5
and mA
Low-level Output Current OSCour loL VoL =0.8V 0.5
N-channel Open Drain Cut _
Off Current or IOFF Vo = VDD +3.0 1.07 [.lA
Power Supply Current*1 lop 2.0 mA
Max. Operating Frequency of
Programmable Reference Divider fmaxa 13 20 MHz
Max. Operating Frequency of
Programmable Divider fmaxe 10 2 MHz

Note: *t f;, = 5.0MHz, 12.8MHz Crystal is cannected between 0SC;y and OSCoyr.
Inputs are connected to ground except for f;, and OSCyy. Outputs are open,
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ELECTRICAL CHARACTERISTICS (continued)

{Vpp = 5.0V, Vgg = 0V, Ta = -40 to 85°C)

Value
Parameter Symbol Condition Unit
Min Typ Max
High level Input Voltage Except fi, Viu 3.5
and \
Low-level Input Voltage 0SCiy Vio 1.6
Input Senstivity fin Vier Amplitude in A 10 v
- ing. s P-P
0SCiy Van coupling, sine wave 15
High-level lnput Current Except f;, hu Vin = Vpp 1.0
and 4 MA
Low-level Input Current 0SCiy he Vin = Vss -1.0
fin Lin Vin = Vs to Voo 60
Input Current - HA
0OSCin lose Vin = Vss to Vop +50
High-leve! Output Voltage Except QP Vou lon = 0nA 4.95
and \
Low-level Qutput Voltage 0SCout VoL lop =0uA 0.05
Low-level Output Voltage oP Voup loL = 2mA 1.0
High-level Output Voltage Voux lon = 0uA 4,50 \
- 0SCout
Low-levet Output Voltage Voix loL =0nA 0.50
High-level Output Current Except QP lou Vou = 4.0V ‘ -1.0
and - mA
Low-level Output Current 0SCout loL VoL =0.8V 1.0
N-channe! Open Drain Cut _
Off Current op forr Vo = Vop +3.0 1.0 BA
Power Supply Current™! oo 3.0 mA
Max. Operating Frequency of
Programmable Reference Divider fmexa 15 % MHz
Max, Operating Frequency of
Programmable Divider frmexp 13 25 MHz

Note: *1 f;, = 5.0MHz, 12,8MHz Crystal is connected between OSCy and OSCour.
Inputs are connected to ground except for i, and OSCoyv. Outputs are open.
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Fig. 3 - TYPICAL APPLICATION EXAMPLE

Vgx {(Max. 8 v}

Xt + 128 MHz X'tat

Vee 15V :10%

Vgx : 8V Max.

Cy. C2: depends on crystal oscillator

ro OUTPUT

Lack

Det. o-
10KQ
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16-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-16P-M04)
70* Pnoss339 .
N
moex-1 1010 ™Mt M =318 MAX
}
N 244+.010 .300(7.62)
(6.20£0.25)  TYP
INDEX-2""
+.012 +.012
| L0393 060t § 0104002
10.99£9:39) 11.6253:39 10.25£0.05)
.172(4.36) MAX
! ‘ .118(3.00) MIN
R B e
.050(1.27) .100{2.54) 018+.003 f
MAX T oo TYe "T70.46+£0.08) .020(0.51) MIN
Dimensions in
© 1988 FUJITSU LIMITED D160335-2C Inches {mlimeters}
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PACKAGE DIMENSIONS (Continued)

16-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-16P-M02)

.08912.25) MAX

+.010 +0.26 |SEATED HEIGHT)
=400 7 00110167 3 2510

.002(Q.051 MIN

H H H H H H '__" ‘ (STAND OFF)
] f Co
[.307t.016 -+
INDEX {7.80£0.40) !
: 209£.012 268 0356 801050
O/ 15.30£0.30) ;
| f
SLEERL g20: aoe
R R Bl | {060+0.20}
osoi1.271} ” 018+ 004 fr s e __L,°06+.ooz 15005
e 2501022 0050.131 B T 00101850 gor

:— Details of “A” part e

' 2—‘—;008(0 201

) I :
T N
$a

t
:
H
t
5
'
T

13
| .020(0801;

.007(0-18) *

MAX .
027(0.68)
MAX |

................

1 ]
b .350(8.89) REF —~f

© 1988 FUJITSU LIMITED F1600554C

Dimensions in
inches {mlimaters)
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