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MB87073

CMOS PLL FREQUENCY SYNTHESIZER

CMOS SERIAL INPUT PHASE-LOCKED-LODP [PLL)
FREQUENCY SYNTHESIZER
The Fullisu MBBTO73, Dbzsted In sdvanced CAOS technalogy, b a sarial
input PLL frequenty spntheslzer.

The MBETOTI comaing an bwerter for cacilletes, o programmsibla referenca
divider, & divide fagtar of programmable rafareccs dEvider condrol droulk, a
phase detsetod, & chargs purrg, o 18-Bit shift regatgr, @ 18-bit lach, a pro-
gramaabla divider [a binary T-bit ssallew cowtar, & binary 11-bit program-
rrealily esunter], and a contral gersfstor far s ectarnal dusl modulus prascaler.

Whier supplementod with 2 loog fikter and VGO, tha MBETOTY coptains the
macessary cleoult to make ug PLL requanoy syntheslzer. Typioally, o dud
mipdubos prascaler such e tha MBS0 L can be pddied, sllowing Inplat frequenty
cperation up ta 1.1GHz

& Singhs poaar sapply ol tapa:
Voo = 2.7 1o §.5Y
& Wide ke atung ranga:

® Progremmatle 18-blt divider wilh
put  amplifker consistien  of:
mﬂ?-hllmlludﬂﬁmf

Ty = =40 1o 56°C Biney Vit programmable
& {3iHz typleal input capobllity counfer
FEV [fiy, npurt] # 7 type of phase dobector GUARAT
® Oin-chilp irsiertar for ascilbser Cin-chlp chargs plmg oulpst

B diylda factors for pregrammable
refarance dhdder [s sdectad by 5y,

Cwitput for axeernal charge punmp
Ensy Imtarface e Fulltsu dua

PLASTIC PACHAGE
DHP-1EPMb0A

FLASTIC PACKAGE
FPT-18P-102

[E]

B and By inprt 1178, 1778, 1/84, il presoalor
1128, 17288, 1812, 1H024, PN ABSIGNMENT
1/2048)
ABEOLUTE MAXKIMUM AATING (S0 NOTE] Wgg = av]

Fating Symbol Walus Lipit

Powver Supply Voltige Vop | Vas-DEtoVgadld | W "WE
=1

input Voltags Vini Wag=06ta Voo+0S W -
':Il.l'lﬂ-.l't "l'lﬂ.‘tﬂr Yoo "f“ =05t Yoo +d5 W 'LHE
Crrtput Current louT £10 mA tinC]
Open-drasin Gutput Vaap Wgg—05 ta Ve #20 y s
Oparativg Temparature Ta =40 1o +B5 *a Lol
Ssorege THMEarEuTd Tara =B to +150 = Bl
Powrar Disslpation [ 30 mi¥

This divked el cirgsiy 18 pobst the
lepwis agalest damage il B Righ sl vl
ager v Eecick liids, Mowseer, (L W Eiviod
the soymyl precesijosi bs e 10 sald
applicarion of sy velisge b than maxk
mem rated voleges or Pais higs LT
LimulL

WOTE: Prrmanent davies dumags mey cecur ff ABSOLUTE BlAXIMUM
RATINGS me axcapdad, Functipnal oparathon should be restrictad 1
whie eeeditions & detelled i the operational wetiens of this daa
sheat, Exposure 1o shebhute maximum riting conditions for extended
pariods iy affest davies reliaodity,
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Fig 1 — MEEFOTI
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MBE7073

PIN DESCRIPTION

Symibal

Digoription

Voo

Pessur supply voltags [mput.

Cleck

Clock shgnal Ingut for 18-bit shift registar.
Each rhang adge of the clook shifts one bit of the data Into tha ghifts regiiier,

Sarial data Input for 18-bit shift register,
This data bs wsad for mttng thé dividd Testor of programmable divider.

LE

Load ansble input.
WWhen this pin Is bigh lswsl [Wigh sckivel, the det stored In the 6Bt éhik
rapister ks transferred ta TE-bL letch,

fin

Ingeat for programenable dividar fram VGO ar presealir output.
Thit Inpiit Irwelves biss circult and amplifier, The comnection with extarnsl
dusl modulus prescelyr should be an AG conmection.

Comirol outpirt for axsernal dual modulys prescaler,
Tha cormection to the prestaler thewld be OE connection. This eutput levl i
wyrezhromtzed with falling edge oF fin Input signal {pls ¥k
Pulss Semllow Fundtiond
MBSOIL M= Highs Praset meedilus fector &4 or 128
M= Low: Prosst madulus fector 85 or 129

Cutput of phase detector.
It Is high beval whan f, el 1 are equil, and then the beap b kacked, ihgr
velse [t outplits negatine pilia sigrdl.

Therae-siata chvirgs pamp cuigrut of vhe phass dekector,

Tt made of Da I8 chenged by the combination of programemabls refemnce
dhider cutput frequancy f, and programmable divider satpul frequenty
as |lsted bebow:

fe =1, ¢ Oriva made {Dg = High lavel]

fa= I'n i High-impedance moda

fy <y 1 Sink mode (D = Low leusl)

aR
P

(=T =

Phase detecior owtputs for an eniemal charge pumg,
The moda of @A and @F are changed by the combinetian of programmable
refarence divider patput frequency f; snd proprammable divider output fire-
opiancy fy ag |isted bebow
¢R @F
fo oty t Low: Low
fo =y Low 1 Highelmpedineg
fp < 'F 1 High : High-lepedanca
"GP i & W-chirnel apan desin outpert,
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PIN DESCRIPTION (continued)

Fin Mo.

Dasaiptian
11 Y | Candrol input for prograsnmable referance divider. The combisation of thes
12 &y i inpits provides @ kimds of divide factor for the propmmmables relesance
13 8, i divider,
Dibwiche
Fastor | g g oo o e | 1| a |
B 16 it} 128 | 268 | 512 | 1024 | 2048
BA
g, o | 0 1 a 1
5s 0 1 1 0 1 1
S ¥ a =] o 1 1 1 1
1L D80y ] Qurpul pon Far erpital oscillator,
Cutput of the Inverting amphfler. This pin ibould EBa opan when on sxtirne
ascillator 5 g,
18 O8Cyy I Inpuet pin Bar crpetal oscillator,
Input io the berarting amplifler that forms paet of the oecillator, This pin
recafves the cacillutor signal e AC edupled whan an sxtecnsl oscilflsor s used.
Faf largn empliteds sgraly (anderd CAMOS lavals) BE coupling maoy o be
L,
16 Vg — Ground
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MBETO73

FUNCTIONAL DESCRIPTION

QIVIDE FACTOR OF PROGRAMMABLE DIVIDER

Barlel dats of banary eoda [s [maut to Dals pin, These data sm loaded into the 1851t shift register from B3, When loid srabls
signal LE it high, tha data staced in the 18-bit shift register ls transfesead to the 18:blt latch.

The datd (1) to (T) set 8 divide lactor of the binary 7t swallew countor and data(E) to (§§) set & divich factar of binary
11-bit programmable countar, bn oshar wards, serisl dita 11 equanslent 1o the divide ector of programmaliia divider.

Fig. 2 — BLOCK DIAGRAM OF PROGRAMMABLE TIVIDER
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MB87073

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
0
0
1

0 Q 0 0 0 0 0 1
0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 1
1 1 1 1 1 1 1

1

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)

N : Preset divide factor of binary 11-hit 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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TIMING CHART

@ty ~tg > s, t5 2 Ops

Data S1g = MSB

Clock

LE { |
- - —
4

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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MB87073

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
0SCout
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 20 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 Sensitivity fi Tom | Amplitude in AC s 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
08Cy losc Vin = Vss to Voo 60
High-leve! Output Voltage Except QP Vou lon = 0nA 4.95
and \
Low-fevel 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 10 HA
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

Gy Vgx {Max. 8 V)
V_Cc”’n_"l Vee Vee
B =
] ]| |

16 151413121110 ¢

ro OUTPUT

MB87073
o.
047uF 1 2 345678 Vee
,,l,,_" | l T 100k 1ok
Clock O 33K I
Data O—— s
LE

5wk ] ) [0 ™
R

8 7 6 §
MBSO1L
Vee 1 2 3 4
T Xt + 128 MHz X'tat
L= 1000pf Vee 15V :10%
1000pF == Vgx : 8V Max.
2.2kQ Cy. C2: depends on crystal oscillator
Lack -
Det. o-
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16-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-16P-M04)
7705908195592 .
S P
mwoex L M MM e [ 15 MAX
¥
R 244+.010 .300(7.62)
(6.20£0.25)  TYP
INDEX-2"" l I
W b e T '
| 039§ 060§ 010£.002
10.99£9:39) 11.6253:39 10.25£0.05)
.172(4.36) MAX
! l ’ .118(3.00) MIN
S I
.050{1.27) T 1001254 018£.003 |
MAX = =T T Tve "170.46+£0.08) .020(0.51) MIN
Dimensions in
© 1988 FUJITSU LIMITED D160335-2C Inches {mlimeters}
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MB87073
PACKAGE DIMENSIONS (Continued)
16-LEAD PLASTIC FLAT PACKAGE
{(CASE No.: FPT-16P-M02)
: 08912 281 MAX__
— d00* 01010454025, \SEATED HEIGHT]

002(0.05) MIN

H H H H H H '__" i (STAND OFF)
[.307lt.016 -
7.80£0.40] )

X 209 :: 012 : 268 0356 801050
O/ 15.30£0.30) ;
q o 1 :
1020£.008
BTH'H L] =0
osatt2 TE e GRS CR I —-L‘ooei'ggfw 182507

{ Detais of "A"part +

: 2—-—;.008(0 201t

1 H \

s .

jagr=gp

vl 0200501

[ l ' 007(018)

b~ .350(8.89) REF —| : o2iosa |

Commmmnnd MAX .
Dimensions in
© 1968 FUJITSU LIMITED F1600554C inches (mtimaters)
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