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CMOS SERIAL INPUT PHASE-LOCKED-LOOP (PLL)
FREQUENCY SYNTHESIZER WITH POWER DOWN MODE

The Fujiteus MBETOTE, labricated in CMOS techmology, IS a seral Inpul FLL Fraguancy
synthesizer that features a power down moda,

The MBETOTS contains an imerter for the oscillaior, 14-bit shift register, 18-bil shilt register,
1-bit oonirol registes, 14-bi laich, 18-bd lalch, programmeable divider (binary 17-bil
programmable counter and binary 7-bdl swallow courler), programmaile referente dnade
{binary 14-bit programmable reference courter), phase delector, chargpe pump, cprirol
ganaralor lor hwo mod e presealern, and power down cincuil.

The MBETITE selecis eifher operation mode o power down mode, depending onthe PSnput
signal level. When the device begins oparation, phase & and fy are Symchnemzed,
Single power supply wollage: Vpop = 2.7 lo 5.5Y
Widke lemparaure range: Ty, = =40 104850
Low perer Supply cument: 3ma typ, (1001A in power down mode)
On-ghip inverier lor oecillator
Programmabia refarence divider with ingud amplifiar
Prograrmemalbe diviches with ingul amplifier
2T of phasa detecior oulput

ﬂumhraxtanjl';r::ﬂuwm
*  O-ghi posear denn cif cul
* 1Epin standard duak-in-ine package (Sulfec -F)

18-pin standard flal package (Sulfix -PF)
* Pulss swallcw hundion
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nmirolled oatpal frésgadeidy
me?:}g: facior of birsdry 11-bif programmatble counter
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i'n}nel HIZIT."]I..II.H tactor o ecdernal tivo modulus prascaler
ﬁhuﬂ-ﬁ'ﬁﬁnmda 12B in 1281 25 moda)

divicke tactor of hinary 7-bil swallow counter {0 1o 127)
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CMOS PLL FREQUENCY SYNTHESIZER

PLASTIC PACKAGE
DiP-16P-M04
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{A 1o 16383)
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Rating Waluo Uit TOR VIEW
Power Supply Vollage Veg ~0.510 Vag 470 v oa s af ]
Ingud Vohage "-'m Vss -0.510 Voo +0.5 L e [ n[] e
Culpul Vollage Vot Wge =05 Voo +0.5 v
Oulput Curgnt lper 10 mA w ] 0] ] e
Open Drain Cutpurt Ve Wgg =050 Vop +3.0 ) i E g 8 j ek
Operaling Temparature Ta —40 10 +85 C
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MBB7076
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MB37076

PIN DESCRIPTION

Fin Mo

Pin Name

Description

1

O5Cin

Fin for orystal oscillatbor

Tha ingil 10 th inverting ampifier thal forms: part of the csclllator, This pin recehves the oscillator
gignal 2% An AC coupling when an external oscillator is used. For large ampliuce signals
(standard GMOS levels) DC coupling may also be used.

Pin for orystal ogoillator

Tha culpul of this imventing amplifer. This pin should be connected 1o ground when an exlemal
oscillasior is 1=med.

LG

Dulput pin fior bop control signal
Thirs pint &5 at high kevel when the operafion mode 3 selected B i al low level whan the power
e mode (s sebecied,

Voo

Powar supply voltage

Threse-siate charge pump oulput

The made ol D s changed by ibe combination of the programmable refienenoe divider culpul
frsquancy (L) and tha programmable divider cupul freguency (Ig) as listed balow:

frxlp:  Dg=H kevel

fr=1p: Dyg = High-impedanca level

frefel  Dg=Llevel

Grpaand

Curtpud of plhase cmpralon
This pin iz al low level when § and fp are coharent, and than the loop is bocked. Ctherwise i
outputs High leesl.

i

inpart for binary 7-bit swallow counter and binary 11-bit programmabie courter inom WoO
This irgnd rvoboes the bias crcuid and the ampliler. The cannecion wilh e dual moduolus
prescaler should be an AC connection.

Clock

Closk signal mgut lor 18-bd shifl regisier and 14-bit ghift ragister
Each riming edge of the clock shifts ona bit of the data nbo the shift registars.

L]

Sarial dala input 1or shill repisters

This data is the devide rafio of ihe divider, which is prouided Fom the comesponding shill regisher,
The st bt of e cata & e conral bit which speciled Ihe destinaiion of Ihe shilf registar. Tha
data s irenstemed to the 14-bit shift ragister when the bil i at high leval, and o the 18-bi shill
regisier whan it is al low bevel,

11

Load anable mput
When jhis pin i at high leved, the data ktched from the shilt register is transiermed to lha
programimable referance divider or the programmable diider, depending on e conlrod bit dada.,

12

Controd outpat for edemnal dual medulus prescales
The connection showld be a DG connectsin
Pulsa Saalipw funcion.

(Example)
MEBS501; M = High: Presst modules tactor 64 or 128
M = Low: Prasel modules fechor 65 or 125

13

fr

Mignibors output of the phase Oomparahor irgu
Als0 monRors T Gulgul OF the relansncd diidan.

14

Ps

Power down condrol ingd

Wlwlhs-pmrﬁlﬂ‘lp“lhvﬂ tumwm;m Whean this pin i al low el the
pevwir own mode & selecied

15

16

4P

A

Ouipnd For gxiernal chargs pumg
PR jF
fr=fp: Low Lo
fr=1p:  Low High-impedance
fefp:  High High-impadance




MB87076
FUNCTIONAL DESCRIPTION

SERIAL DATA INPUT FOR PROGRAMMAELE DIVIDER

Binary sevial dala is input to thie Dala pin. Esch rigng edge of the clock ahifts one bt of 1he data inlo the ghill registers and the conirol regisier. input
data consists of 18-bit data and 1-bit of the control b data. In this case, e control bil is el af low level, 51 10 5715 used lor setfing the divice ratio ol
ihe 7-bil wallow counler and Sa 10 5 8 usad for setting the divide ratio of the 11-bil programmable couner.

Thee sl bormal is shown below,

Conirol bit

LSB

I

b0

7-bit Swallow Counter Data input

Divide
Fachor &

127 1

tdote: Divide lachor: 0 to 127

11-bit Programmable Divider Data input

Fackan | S | S | Se

5 0 1] 0
]

2047

Mote: Diade fachor s than 5 i proheimd
Diwvide factor: 5 lo 2047

T oE oy wewm R A A R O




MB870T6

FUNCTIONAL DESCRIPTION (Continued)

SERIAL DATA INPUT FOR PROGRAMMAELE REFERENCE DIVIDER

Binary serial data is input tothe Datapin. Eachrising edge of the chock shifts o bt of thi cata irrhd thi shaf ragisbars and corrrol regester. Inpul daia
consisty of 14-bit data and 1-bit of the control ba data. In this case, the control bit is Sed al high leoel,

The dala lormal & shown balow,
onirol b
l LS8 M58
| |

C| 8 | S| S | 84| 8| S| S| S | S | 5o | 5n I Sz | Sva | S

= 14-bit Programmable Refarence Countar -

14-bit Programmabie Divider Dats Input

Divide Factor B | 44 | Sis | Siz | 5i | S Sg S5 37 Sg 35 Sq 5 S 54
a [i] 0 i3 o 1} 1] u} i L1} 0 1 o (o] 1]
g 1] (v} L1 o 1] 0 (1} 0 | o i} 1
18383 1] 1 1 1 1 1 1 i 1 1 1 1 1
Mote: Divide fachor pEs than 8 i prohibibed
Divide {actor: 8 o 16383
Fig. 1 - SERIAL DATA INPUT TIMING
L~z 1pus
Data  Sig=MSE M Sy Em*& WWM
" (Sa) (513 {Sa) {57) iS2) (51} (Lontrol bity
LE
—]  [— — — o — 13—
L ks Iz
* Ingut daia of prograrmmable relerance divagar,




MB87076

Fig. 2 - PHASE DETECTOR WAVEFORM

fy
Do I
High Impedance
oP
(N-Channel ﬁ I
8ﬁ$:m?ra|n High Impedance

LI e nnn
e nnn e

LD

Note: LD is set at High level when = f, {(unclock condition) .
LD is set at Low level when f, =1, (lock condition).
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MB87076

POWER DOWN OPERATION DESCRIPTION

The MBB7076 has a power down function which selects the operation mode or power down mode depending on the PS input signal level.
When PS is set at low level, the power down mode is selected. During the power down mode, internal dividers stop operation. Thus, very low power
supply consumption is achieved and the LC pin is set at Low level.

Thenthe PS level goes Highwith the frequency of VCO as almost the same value as that under the condition of phase lock, the following sequence
is taken:

1) Programmable divider starts operation

2) fyis output with some delay

3) Programmable reference divider starts operation when it receives fy
4) f, is output

5) LC isforced to set at High level (normal operation mode is selected)

When the 1, outputs immediately after {- and goes into the phase detector, the phase lock condition is obtained just after the first clock. When PS is
set at Low level again, internal dividers stop the operation. The internal condition is then reset.

Fig. 3 - POWER DOWN MODE

PS
—— R
fr
ty
G G G TR G
LC
U —
Power Down Mode »le Operation Mode Power Down Mode

B 3749756 0011053 404 WM
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MB87076

RECOMMENDED OPERATING CONDITIONS

Value
* Parameter Symbol Unh
Min Typ Max
Power Supply Voltage Vbp 27 50 55 \
Input Voltage VIN Vss — Vpp \
Output Temperature Ta -40 — +85 °C

HANDLING PRECAUTIONS

» This device should be transported and stored in anti-static containers.

« This is a static-sensitive device; take proper anti-ESD precautions. Ensure that personnel and equipment are properly grounded. Cover work-
benches with grounded conductive mats.

» Always turn the power supply off before inserting or removing the device from its socket.
¢ Protect leads with a conductive sheet when handling or transporting PC boards with devices.

ELECTRICAL CHARACTERISTICS

(Ve =0V, Vpp =3.0V, Ty = -40 to +85°C)

Value
Parameter Symbol Condition Unh
Min Typ Max
High-level Input Voltage ViH — 2.1 - —
Except fijy and OSCiy \"
Low-level Input Voltage ViL _ — - 0.9
fin Vipp Amoli ; 0.5 - -

ol plitude in AC Vp.p
input Sensitvty OCSiy Veain coupling, sine wave 05 _ _ Sine
High-level input Current IH Vin=Vop —_ 1.0 —

Except fiy and OSCy nA
Low-level input Current he VIN = Vss - -1.0 -
fin N - +30 —
Input Current ViN=Vss to Vpp A
OCS|y N —_ +30 —_—
High-level Output Voltage VoH lon = OuA 2.95 — —
Except ¢P and OSCoyrt \
Low-level Output Voltage VoL loL = OpnA — —_ 0.05
Low-level Qutput Voltage oP VoLv loL = 0.8mA — — 0.80 \
High-level Output Voltage VoHx lon = OUA 2.50 - -
OSCourt v
Low-level Output Voltage Voix loL = 0pA - — 0.50
High-level Qutput Current | VoH = 2.0V -05 - -
P Except ¢P and OSCoyt on mA
Low-level Output Current loL VoL=0.8V 05 — —
N-channel Open Drain Cut Off Current lorr Vo = Vpp +43.0V - 1.0 — pA
lopor Operation mode - 2.50 — mA
Power Supply Current*!
Iopps Power down mode — — 80 A
Max. Operating Frequency of _ N
Programmable Reference Divider faxd 10 20 MHz
Max. Operating Frequency of Programmable Divider fmaxp - 10 20 — MHz

Note: #1: fjy = 8.0MHz, 11.5MHz crystal is connected between OSCyy and OSCourt

PS is set at high level; all other inputs are set at low level. Qutputs are open.

M 3749756 0011054 340 WA




MB87076

ELECTRICAL CHARACTERISTICS (Continued)

(Vss = 0V, Vpp = 5.0V, T = —40 to +85°C)

Value
Parameter Symbol Condition Uni
Min Typ Max
High-level Input Voltage ViH - 35 —_— —
Except fiy and OSCn \
Low-level Input Voltage Vi — —_ — 15
fin Viin Amolitude i 0.8 - —
e itude in AC Vp.p
Input Sensitivity P : :
OCSiy Vain coupling, sine wave 10 _ _ Sine
High-level Input Current M VIN = Vb - 1.0 —
Except fiy and OSCjy pA
Low-level Input Current e Vin=Vss —_— -1.0 —
tiN IfiN —_ 50 —_
Input Current Vin = Vsgs to Vpp HA
OCSiN Ixin — +50 —
High-level Output Voltage VoH lon = OUA 4.95 - -
Except ¢P and OSCoyT v
Low-level Output Voltage VoL loL = OuA — — 0.05
Low-level Output Voltage oP Vouv loL = 1mA — - 0.50 \
High-level Output Voltage VoHx loH = OpA 4.50 - -
OSCourt \
Low-level Quiput Voltage VouLx lor = OpA - - 0.50
High-level Output Current loH VoH = 4.0V -1.0 — -
Except ¢P and OSCoyr mA
Low-level Output Current oL VoL =0.8V 1.0 — —
N-channel Open Drain Cut Off Current loFe Vo = Vpp +3.0V - 1.0 - uA
lbpop Operation mode —_ 3.0 — mA
Power Supply Current*!
loops Power down mode —_ - 100 uA
Max. Operating Frequency of _ _
Programmable Reference Divider fmaxd 15 25 MHz
Max. Operating Frequency of Programmable Divider tmaXP — 10 25 — MHz
Note: *1: iy = 8.0MHz, 11.5MHz crystal is connected between OSCjy and OSCoyr:
PS is set at high level; all other inputs are set at low level. Outputs are open.
9
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MB87076

PACKAGE DIMENSIONS

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

08 +0.20 15°MAX

+.0
le————— .770__012 (19.55_0.30) _—

Bkl oo B e B et e i
INDEX-1 T -T—'

) dus
= S
moexz” [T LT LT LI LT LT i) L e
L i ‘ | 060" 010,002
o ©9913%) - l‘(1.52:‘;-30) (0.250.05)

172(4.36)MAX

118(3.00)MIN

100(2.54)
P .020(0.51)MIN
050(1.27) .018+.003

MAX (0.46+0.08)

Dimensions in
©1991 FUJITSU LIMITED D16033S-2C inches (millimeters)

10
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MB87076

PACKAGE DIMENSIONS (Continued)

+010 25
e 400%010 (10,1502

HHHHHAHHH

16-LEAD PLASTIC FLAT PACKAGE

) ————

(CASE No.: FPT-16P-M06)

INDEX

O/

“B*

| 089(2.25MAX
(MOUNTING HEIGHT)
.002(0.05)MIN
(STAND OFF HEIGHT)
J 3
e | L
307t.016 i
(7.8020.40) +.016 +0.40
209012 268 _og (6-80 5 59)
(5.3010.30)

.050(1.27

TYP

EEEEHE:

018£.004 —

(0.4510.10)I€}I P.005(0.13) @ |

©1991 FUJ

/1'\

I\L/

[ 004010

ITSU LIMITED F16015S-2C

le—— 350(8.89) REF ——»|

—Y

.008(0.20)

=i
’I .007(0.18)

MAX

027(0.68)
MAX

I
I
|
I
I
| -
I
I
I
I
|

-
W

Ol

.006(0.15) |

=
.008(0.20)

4 -007(0.18)

MAX

.027(0.68)
MAX

I

.020%.008
5030.20)

+.002
006 501

+0.05
(0.1 5_0_02)

I
I
I
I
I
I
I
|
I
I
J

Dimensions in
inches {millimeters)
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All Rights Reserved.

Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical
semiconductor applications. Complete Information sufficient for construction purposes
is not necessarily given.

The Information contained in this document has been carefully checked and is believed
to be reliable. However, Fujitsu assumes no responsibility for inaccuracies.

The Information contained in this document does not convey any license under the
copyrights, patent rights or trademarks claimed and owned by Fujitsu.

Fujitsu reserves the right to change products or specifications without notice.

No part of this publication may be copied or reproduced in any form or by any means, or
transferred to any third party without prior written consent of Fujitsu.
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