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MB87076
CMOS PLL FREQUENCY SYNTHESIZER

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

The Fujitsu MB87076, fabricated in CMOS technology, is a serial input PLL frequency
synthesizer that features a power down mode.

The MB87076 contains an inverter for the oscillator, 14-bit shift register, 18-bit shift register,
1-bit control register, 14-bit latch, 18-bit laich, programmable divider (binary 11-bit
programmable counter and binary 7-bif swallow counter), programmable reference divider
(binary 14-bit programmable reference counter), phase detector, charge pump, control
generator for two modulus prescaler, and power down circuit.

The MB87076 selects either operation mode or power down mode, depending onthe PS input
signal level. When the device begins operation, phase f, and fy are synchronized.

Single power supply voltage: Vpp = 2.7 to 5.5V
Wide temperature range: Ty = -40 to +85°C
Low power supply current: 3mA typ, (100uA in power down mode)
On-chip inverter for oscillator
Programmable reference divider with input ampilifier
Programmable divider with input amplifier
2 Types of phase detector output
- On-chip charge pump output
- Qutput for external charge pump
On-chip power down circuit
16-pin standard dual-in-line package (Suffix: -P)
16-pin standard flat package (Suffix: -PF)
Pulse swallow function
tyco =[(NxM)+A] xfogc + R
tvco : VCO (Voltage Controlled Oscillator) output frequency
N : Preset divide factor of binary 11-bit programmable counter

PLASTIC PACKAGE
DiP-16P-M04

PLASTIC PACKAGE
FPT-16P-M06
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(16 t0 2047)
M . Preset modulus factor of external two modulus prescaler
(64 in 64/865 mode, 128 in 128/129 mode)
A : Preset divide factor of binary 7-bit swallow counter {0 to 127)
fosc : Output frequency of an external oscillator
R : Preset divide factor of binary 14-bit programmable reference counter
(8to 16383)
ABSOLUTE MAXIMUM RATINGS (see NOTE)
Rating Symbol Value Unit
Power Supply Voltage Vob Vgg -0.510 Vgg +7.0 \
Input Voltage Vin Vgg ~-0.5t0 Vpp +0.5 Vv
Output Voltage Vour Vgg -0.5t0 Vpp +0.5 \
Output Current louT 10 mA
Open Drain Output Vorp Vgg ~0.5t0 Vpp +3.0 \'
Operating Temperature Ta -40 to +85 °C
Storage Temperature Tsta -5510 +125 °C
Power Dissipation Pp 300 mwW

NOTE:

Pemanent device damage may ocour it the above Absolute Maximum Ratings are exceeded. Functicnal
operation should be restricted to the conditions as detailed in the operational sections of this data sheet.

Exposure to absoiute maximum rating conditions for extended periods may affect device reliability.

This device contains circuitry 10 protect the inputs against
damage due to high static voltages or electric fields. However,
it is advised that nomal precautions be taken to avoid
application of any voltage higher than maximum rated voltages
10 this high impedance circuit.

Copyright © 1994 by FUJITSU LIMITED
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BLOCK DIAGRAM
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MB87076

PIN DESCRIPTION

Pin No. Pin Name Vo Description

1 OSCin | Pin for crystal oscillator

The input to the inverting amplifier that forms part of the oscillator. This pin receives the oscillator
signal as an AC coupling when an external oscillator is used. For large amplitude signals
(standard CMOS levels) DC coupling may also be used.

2 0OSCout (0] Pin for crystal oscillator

The output of the inverting amplifier. This pin should be connected to ground when an external
oscillator is used.

3 LC o Output pin for loop control signal

This pin is at high level when the operation mode is selected. lt is at low level when the power
down mode is selected.

Vpp - Power supply voltage

Do 0 Three-state charge pump output

The mode of D¢ is changed by the combination of the programmable reference divider output
frequency (f;) and the programmable divider output frequency (fp) as listed below:

'l’ > fp: Do =H level

tr=1p: Do = High-impedance level

fr<fp:  Do=Llevel

Vgs - Ground

7 LD O Qutput of phase comparator

This pin is at low level when f, and fp are coherent, and then the loop is locked. Otherwise it
outputs high level.

8 Y] | Input for binary 7-bit swallow counter and binary 11-hit programmable counter from VCO

This input involves the bias circuit and the amplifier. The connection with the dual modulus
prescaler should be an AC connection.

9 Clock | Clock signal input for 18-bit shift register and 14-bit shift register
Each rising edge of the clock shifts one bit of the data into the shift registers.

10 Data | Serial data input for shift registers

This data is the divide ratio of the divider, which is provided from the corresponding shift register.
The last hit of the data is the control bit which specified the destination of the shift register. The
data is transferred to the 14-bit shift register when the bit is at high level, and to the 18-bit shift
register when it is at low level.

11 LE 1 Load enable input

When this pin is at high level, the data latched from the shift register is transferred to the
programmable reference divider or the programmable divider, depending on the control bit data.

12 M (0] Control output for external dual modulus prescaler

The connection should be a DC connection.

Pulse swallow function:

(Example)

MB501: M = High: Preset modules factor 64 or 128
M = Low: Preset modules factor 65 or 129

13 fr 0] Monitors output of the phase comparator input
Also monitors the output of the reference divider.

14 PS | Power down control input

When this pin is at high level, the operation mode is selected. When this pin is at low level, the
power down mode is selected.

15 $P (0] Output for external charge pump
oR P
fr>fp:  Low Low
16 $R 0] f=fp: Low High-impedance

fy<fp: High High-impedance
r<'e
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MB87076

FUNCTIONAL DESCRIPTION

SERIAL DATA INPUT FOR PROGRAMMABLE DIVIDER

Binary serial data is input to the Data pin. Eachrising edge of the clock shifts one bit of the data into the shift registers and the control register. Input
data consists of 18-bit data and 1-bit of the control bit data. In this case, the control bit is set at low level. Sq 1o Syis used for setting the divide ratio of
the 7-bit swallow counter and Sg to S1g is used for setting the divide ratio of the 11-bit programmable counter.

The data format is shown below.

Control bit

LSB MSB

! !

C | S| 52| S| Sa| S5 | S| St | Ss | So | Sio] S11 | St2] S13a| S1a | S5 | St | Si7 ] Sis

jg——————  7-bit swallow counter 11-bit programmable counter

7-bit Swallow Counter Data Input

Fglztlg? A S7 Se Ss Sa Ss Sz $4
0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 1
127 1 1 1 1 1 1 1

Note: Divide factor: 0to 127

11-bit Programmable Divider Data Input

Fz'é't'gfn Sig | S17 | Sie | Si5 | Sa | Sz | Sz | S| Sw So S
5 0 0 0 0 0 0 0 0 1 0 1
6 0 0 0 0 0 0 0 0 1 1 0
2047 1 1 1 1 1 1 1 1 1 1 1

Note: Divide factor less than 5 is prohibited
Divide factor: 5 to 2047
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MB87076

FUNCTIONAL DESCRIPTION (Continued)

SERIAL DATA INPUT FOR PROGRAMMABLE REFERENCE DIVIDER

Binary serialdata is input to the Data pin. Eachrising edge of the clock shifts one bit of the data into the shift registers and control register. Input data
consists of 14-bit data and 1-bit of the control bit data. in this case, the control bit is set at high level.

The data format is shown below.
Control bit

LSB MSB
Sy

So | Sa | S4{ Ss | Se | Sy | Ss | Sa | S1o| S11 | S12] Sz ]| Sua

14-bit Programmable Reference Counter

14-bit Programmable Divider Data Input

Divide Factor R | Sia Si3 Si2 Sq1 Sio Sg Sg St Se S5 S4 S3 So Sy
8 0 0 0 0 0 0 0 0 0 0 1 0 0 0
9 0 0 0 0 0 4] 0 0 0 0 1 0 0
16383 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Note: Divide factor less than 8 is prohibited
Divide factor: 8 to 16383

Fig. 1 - SERIAL DATA INPUT TIMING

ty~t5z1us
Data Sig= MSBXS17 S“XSQ Sy x :: x Control bit
* (S14) (513) (Sg) S7) (S2) (Sy) (Control bit)

- UL UL T U

LE

— r.-— — — f— —t 13 |a—
t t ! ’
1 5 2

* Input data of programmable reference divider.
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MB87076

Fig. 2 - PHASE DETECTOR WAVEFORM
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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
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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.
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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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PACKAGE DIMENSIONS

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