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PREFACE

This data book contains the latest product information which is part of the vast line of
Fujitsu’s Telecommunications Products that supports the rapidly growing markets
for Wireless Communications products and services. This edition includes Prescal-
ers, CMOS PLLs, Super PLLs, Super Analog RF Devices, high performance Piezo-
electric Bandpass SAW Filters, and Power Management Switches. All of these prod-
ucts are manufactured to meet the high standard of quality and reliability that is found
in all of Fujitsu’s products.

Fujitsu Microelectronics, Inc. (FMI), is further committing to higher levels of prod-
uct support and information responsiveness to its valued customers through the es-
tablishment of a Customer Response Center (CRC) and a site on the Internet World
Wide Web (WWW). The CRC, planned to be operational in Oct, 1995, will give you
the convenience of calling one number (1-800~-866-8608) for support of your prod-
uct questions and information needs. In addition, the Internet WWW site for FMI
(www.fmi.fujitsu.com) is in the process of being registered and will be brought on—
line to give you quick and easy access to the vast array of information covering the
large number of product lines supported by FMI. Our goal is to provide all of our
customers the best possible support and attention they deserve.
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RE/WIRELESS PRODUCTS

Telecommunication Devices

Fujitsu’s Telecom IC product offering includes a wide range of leading

.edge RF/Wireless parts for use in diverse applications such as cellular
telephones, cordless telephones, PCS/PCN systems, wireless PBX
systems, wireless LAN/WAN systems, pagers, cable television convert-
erboxes and a variety of portable wireless communication devices. The
core product families for RF/Wireless applications include Prescalers,
Phase-Locked Loops (PLLs), SingleChip PLL/Prescalers (Super
PLLs), RF Analog Devices (Super Analog), and Piezoelectric Devices
(SAW Filters and VCOs/Modulators). These products are manufac-
tured to meet the high standard of quality and reliability that is found in all
Fujitsu products.

o Prescalers
Fuijitsu offers a wide range of prescaler devices capable of satisfy-
ingthe technical requirements of today’s applications. Featuresin-
clude devices covering the 200 MHz to 2.7 GHz range, low power
consumption, and a multitude of divide ratios.

e PLLs
The Fujitsu family of PL.Ls offers a wide range of operation frequen-
cies with low supply current and voltages to meet many diverse de-
sign requirements. A serial input programming capability is a fea-
ture of all Fujitsu’s PLLs.

e SuperPLLs

Fujitsu is one of only a few semiconductor manutfacturers to offer
single—chip PLL/Prescaler devices and was the creator of the in-
dustry standard MB1501. These devices are manufactured using
an advanced BiCMOS process that combines high speed and low
power consumption in a single chip. With the increased emphasis
on board space reduction to improve cost, reliability, and overall
end product size for portable applications, these single—chip de-
vices are an ideal solution for wireless systems designers.

e Super Analog
Included are a series of highly integrated Analog RF devices such
as Low Noise Amplifiers (LNA), Modulators, Demodulators and
Mixers that are typically used in the front ends of mobile and porta-
ble wireless communication systems. These include single and
multi-function devices based on Fujitsu’s advanced RF
BiCMOS and Bipolar processes which are second to none.

e Piezoelectric Devices

Fuijitsu’s lithium tantalate piezoelectric bandpass SAW Filters pro-
vide sharp roll-off characteristics and exceilant stability over tem-
perature in very small 3.8 mm x 3.8 mm or 5 mm x 5 mm surface
mount packages. Standard transmit and receive frequencies are
available for AMPS, NTACS, ETACS, NMT/GSM, NTT, PDC and
ISM/USA. This family of devices also includes a series of Voltage
Controlled Oscillators (VCOs) and Modulators
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Quick Selection Guide — Prescaler, Super Analog

. Application

Bipolar Prescalers

- Frequency
T N R I I
mesos | | wesos | | | | |
20GHz | | | | l | I
| | I | | | I
1sahz — a7 | | I | I | I
_ I I MB501L ‘ MB501LV | MB501SL l MB509 I I
1.0 GHz MBS511 | I ' | ] | MBS51 I
0.5 GHz - : MBS504 : MB504L } MB504LV : : : :
N I S N I
Single Dual Dual Dual Dual Dual Prescaler
Modulus  Modulus Modulus  Modulus  Modulus Modulus & VCO
& Low & Low & Super & Power Device
Current Voltage  Low Saving Type
Power
Super Analog Devices
Application
Frequency
2.5 GHz I l | I I I
| I | l | |
20GHz | | | I | <MBssere~ |
I <MB539> l ‘ ‘ I |
15 GHz | | | | | |
1.0 GHz <MB531> : : <MB54501> I <MB54502> : <MB54503> : <MB54609> :
0.5 GHz | I I l | '
| I | | | |
| | | | | |
Mixer ' Low Noise Low Noise Dual Low Med. Power Quadrature '
Amp Amp & Mixer Noise Amp Amp Modulators
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Quick Selection Guide — CMOS PLLs, Super PLLs

Application Fujitsu CMOS PLLs
requency
MB87091
250 MHz | I I I l |
| | l | I |
200 MHz I ] , l | |
| | | MB87014A I l |
150 MHz l l MB87093A I I | I
100 MH | I MB87095A l ’ | ‘
: | weerosea |  mes7osea | | | |
50 MHz MBB87001A | I I I | |
esrooen | | l | I l
MB87087 | I | | MB87094 | [
Wide Voltage PLL w/o PLL w/o PLL & Very Low Low Voitage I
Range & Swallow Cntr.  Swallow Cntr., Prescaler Voltage High Freq.
Swallow Cntr. Fixed Divide
Ratios in (SSOP)
ey Super PLLs Device Type
25GH | ' MB1508 I ' l l
R | | | i I
2.0GHz — I MB1506** | | MB15F03** | MB15E05"" | MB1517A** I
I MB1507 l I ‘ I I
1.5GHz —f ll : l : : I
MB1502 - |
MB1501 MET305H MB15801-  ("MB15A01** | [ MB1516a =
oo 1 B '{g;g;g«;g | I{xs;:sez.. ] R K ey
I MB1512 I I MB1510 ' | I
0.5GHz —] %g ;gg:L .| msisos I MB; isgxn,(.m l ms ;g,? ;9" | I |
MB1504H * | %\1 s ) I xg ;% ; | | |
| | | | ! |
Wide Operating  Super Low Dual Modulus, Dual PLL & Super Low Digital
Voltage & Low Current & Fixed Ref. Ct. Prescaler Current & Small  Systems
Current Analog Switch  Divide Ratios Package
(SSOP) Device Type
Note: 'L :‘uftﬂfx ='=.ow sze_ed lock up; H suffix = High speed lock up
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Bipolar Prescalers — 200 MHz to 2.7 GHz

Device Frequency Divide

Part No. (Maximum) Ratio Ice (Typ.) Vee Package
MB501L 1.1 GHz 64/65, 128/129 10 mA 5V 8-pin DIP, SOP
MB501LV 1.1 GHz 64/65, 128/129 12 mA 3v 8-pin DIP, SOP
MB501SL 1.1 GHz 64/65, 128/129 5mA 5V 8-pin DIP, SOP
MB504 520 MHz 32/33, 64/65 10 mA 5V 8-pin DIP, SOP
MB504L 520 MHz 32/33, 64/65 5mA 5V 8-pin DIP, SOP
MBS504LV 520 MHz 32/33, 64/65 6 mA 3v 8-pin DIP, SOP
MB505-16 1.6 GHz 128, 256 9 mA 5V 8-pin DIP, SOP
MB506 2.4 GHz 64, 128, 256 18 mA 5V 8-pin DIP, SOP
MB507 1.6 GHz 128/129, 256/257 18 mA 5V 8-pin DIP, SOP
MB508 2.3 GHz 120/129. 256/257. | 24 mA 5V | 8-pinDIP, SOP
MB509 1.1 GHz 64/65, 128/129 12mA 5V 8-pin DIP, SOP
MB510 2.7 GHz 128/144, 256/272 10 mA 5V 8-pin DIP, SOP
MB511 1.0 GHz 1,2,8 23 mA 5V 8-pin DIP, SOP

Prescaler/VCO

Device Frequency Divide lce (Typ.) Vee

Part No. (Maximum) Ratio Package
MB551 1.0 GHz 128/129 16 mA 5V 8-pin SOP

Super Analog Devices

Device Frequency Features Ice (Typ.) Vee

Part No. (Maximum) Package
MB531 1.1 GHz Tx Mixer 12.7mA 5V 8-pin SSOP
MB539 1.6 GHz Low Noise Amp 8 mA 5V | 8-pin SSOP
MB54501 1.1 GHz LNA/Mixer 6 mA 3V 16-pin SSOP
MB54502 1.1 GHz Dual LNAs 4 mA 3V 16-pin SSOP
MB54503 1.1 GHz PA Driver Amp 26 mA 36V 16-pin SSOP
MB54609 1.0 GHz 1/Q Modulator 20 mA 3V 20-pin SSOP
MB54619 2.0 GHz 1/Q Modulator 25 mA 3V 20-pin SSOP
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Low Power CMOS Phase Locked Loops (PLLs)

Divide Ratio
f|N MHz N A R
Device @ 3V/5V Prog. Swal- Refer. Ipp MA
Part No. (max) Ct. low Ct. @ 3V/5V Vop Package

MB87001A 10/13 5-1023 0-127 8-2048 2.0/3.0 27-58V 16-pin DIP, SOP
Binary _ ;

MB87006A 10/17 5-1023 0-127 5-16383 2.5/3.5 3.0-6.0V 16-pin DIP, SOP
Binary -Di

MB87014A —-/180 5-1023 0-63 565535 -/ 8.0 45-55V 16-pin DIP, SOP
Binary _ -

MB87076 10/10 5-2047 0-127 5-16383 2.5/3.0 27-55V 16-pin DIP, SOP

MBS7086A  |-/95 5-1023 _  |Binay /8.0 45-55V | 16-pin DIP, SOP
5-65535 : . ’ '
Binary _ L

MB87087 10/17 5-1023 0127 516383 2.5/3.5 3.0-60V 16-pin DIP, SOP

" Binary - _ 16-pin DIP, SOP,

MB87091 300/- 5-4095 0-63 5-16383 8.0/- 27-33V SSOP

MB87093A -/145 725 - 64 —/10 45-55V 16-pin SSOP

MB87094 15 @1.1V 52047 | 0-127 |Binary 1@11V 1117 V 16-pin SSOP
5-4095

MB87095A -/110 550 - 64 -/10 45-55V 16-pin SSOP

MB87096A -/90 750 - 128 /10 45-55V 16-pin SSOP
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BiCMOS Single-Chip PLL/Prescalers (Super PLLS)

Prescaler PLL
A
Device fin Divide N Swallow R
Part No. (max) Ratio Prog. Ct. Ct. Refer. Ct. lcc (typ) Vee Package
64/65 Binary Binary Binary .
MB15A01 1.1 GHz 128/129 16-2047 0-127 6-16383 6.5 mA 3V 16-pin SSOP
. 64/65 Binary Binary Binary .
MB15B01 1.1 GHz 128/129 16-2047 0-127 8-16383 13 mA 3V 20-pin SSOP
. 64/65 Binary Binary Binary ’
MB1501 1.1 GHz 128/129 16-2047 0-127 8-16383 15 mA 3-5V 16-pin DIP, SOP
- 64/65 Binary Binary Binary L
MB1501H 1.1 GHz 128/129 16-2047 0-127 8-16383 15 mA 35V 16-pin SOP
. 64/65 Binary Binary Binary .
MB1501L 1.1 GHz 128/129 16-2047 0-127 8-16383 15 mA 35V 16-pin SOP
64/65 Binary Binary Binary .
MB15A02 1.1 GHz 128/129 16-2047 0127 6-16383 7mA 5V 16-pin SSOP
64/65 Binary Binary Binary i
MB1502 1.1 GHz 128/129 16-2047 0-127 8-16383 8 mA 5V 16-pin SOP
64/65 Binary Binary Binary -
MB1502H 1.1 GHz 128/129 16-2047 0-127 8-16383 8 mA 5V 16-pin SOP
64/65,
. |1.1GHz [128/129 Binary Binary Binary o
MBI1SBO3™ 13 GHz {16417, 5-2047 0-127 | 6-16383 10mA | 3V |16-pin SSOP
32/33
64/65,
« |20GHz |128/129 Binary Binary Binary -
MBISFOS™ losGHz |16/17, 5-2047 0-127 | 6-16383 SmA | 3V |16-pin SSOP
32/33
Binary Binary Binary .
MB1503 1.1GHz |128/129 16-2047 0-127 816383 8 mA 5V 16-pin SOP
. 32/33 Binary Binary Binary -
MB1504 520 MHz 64/65 16-2047 0-127 8-16383 10 mA 3-5V | 16-pin SOP
N 32/33 Binary Binary Binary -
MB1504H 520 MHz 64/65 16-2047 0-127 8-16383 10 mA 35V 16-pin SOP
. 32/33 Binary Binary Binary .
MB1504L 520 MHz 64/65 16-2047 0-127 8-16383 10 mA 3-5V | 16-pin SOP
64/65 Binary Binary Binary .
MB15E05 2.0 MHz 128/129 52047 0-255 8-16383 6 mA 3V 16-pin SSOP
32/33 Binary Binary Binary g
MB1505 600 MHz 64/65 16-2047 0-63 8.16383 6 mA 5V 16-pin SOP
64/65 Binary Binary Binary -
MB15E06 2.5 GHz 128/129 5-2047 0-255 8-16383 7 mA 3V 16-pin SSOP
128/129 Binary Binary Binary i
MB1506 2.0 GHz 256/257 5-2047 0-258 8-16383 18 mA 5V 20-pin SSOP

* Not for New Designs
** Dual PLL/prescaler set



RF/WIRELESS PRODUCTS

BiCMOS Single-Chip PLL/Prescalers (Super PLLs) continued

128/129 Binary Binary Binary o
MB1507 2.0 GHz 266/257 16-2047 0-255 8-16383 18 mA 5V 16-pin SOP
256/272 Binary Binary 256/512 i
MB1508 2.5 GHz 512/508 39_4095 0-31 1024/2048 16 mA 5V 20-pin SOP
o 32/33 Binary Binary o
MB1509 400 MHz 64/65 16-2047 0-127 512, 1024 8 mA 3v 20-pin SOP
Binary Bina
MB15U10*™ 1.1 GHz NA 1024— NA 6—40%’ 7 mA 3V 20-pin SSOP
5
131071
- 64/65 Binary Binary .
MB1510 1.1 GHz 128/129 16-2047 0-127 512, 1024 15 mA 3-5V  |20-pin SOP
64/65,
- 1.1GHz |128/129 Binary Binary Binary i
MBISBU™ lo4GHz | 32/33, 16-2047 | 0-127 | 8-16383 95mA | 3V |20-pin SSOP
64/65
64/65 Binary Binary Binary o
MB1511 1.1 GHz 128/129 16-2047 0-127 8-16383 7mA 35V |20-pin SSOP
64/65 Binary Binary Binary i
MB1512 1.1 GHz 128/129 16-2047 0-127 8-16383 7 mA 3-5V  |20-pin SSOP
. 64/65 Binary Binary Binary i
MB15B13 1.1 GHz 128/129 16-2047 0-127 8-16383 13 mA 3V 20-pin SSOP
Binary Binary Binary g
MB1513 1.1 GHz 128/129 16-2047 0-127 8-16383 7mA 36V |20-pin SSOP
- Binary Binary .
MB1514 400 MHz | 64/65 16-2047 0-127 1700 8 mA kAY 20-pin SOP
256/272 Binary Binary 256, 512 -
MB1515 2.5 GHz 512/528 324095 0-31 1024, 2048 6.5mA 5V 20-pin SSOP
Binary Binary Binary -
MB15A16 1.1 GHz NA 50047 0-127 6-16383 6.5 mA 3v 16-pin SSOP
64/65 Binary Binary Binary -
MB1516A 1.1 GHz 128/129 52047 0-127 6-16383 6.5mA 3Vv 16-pin SSOP
64/65 Binary | Binary Binary .
MB1517A 2.0 GHz 128/129 16-2047 0055 6-16383 14 mA 3V 16-pin SSOP
Binary Binary L
MB1518 25GHz |512/528 39511 0-31 512 16 mA 5V 16-pin SOP
MB15A19** Binary Binary .
: 60C MHz | 64/65 16-2047 0-127 256, 2048 11 mA 3v 20-pin SOP
. Binary Binary g
MB1519 600 MHz [ 64/65 16-2047 0-127 512, 1024 11 mA 3V 20-pin SOP
MB15Sxx Binary Binary Binary g
Series 300 MHz | 16/17 54095 0-31 54095 3.5mA 3v 8-pin SSOP
284 MHz Fixed 17 Fixed12 Fixed13 .
MB15S02 116 MHz 16/17 Fixed 7 Fixed 4 Fixed 13 3.5 mA v 8-pin SSOP

*  Not for New Designs
** Dual PLUprescaler set
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PIEZOELECTRIC DEVICES

F5CB Series SAW Filters for Mobile Communications

The F5CB series are wide bandpass Surface Acoustic Wave
(SAW) filters for use in the 700 MHz to 1 GHz range. The F5CB
series uses a single lithium tantalate piezoelectric crystal (Li-
TaO3) which has a high electromechanical coupling coefficient.
The LiTaO3 also provides wide bandwidths and exceptional sta-
bility. Fujitsu’s exclusive mounting technology makes the F5CB
series very compact and surface mountable. The F5CB is suit-
able for use in handheld cellular phones.

Product Line-up

Considerably smaller and lighter than a ceramic filter
Surface mount package (SMT)

High stopband attenuation types available

Wide variety of bandwidths for world~wide systems

Low insertion loss

High power rating: 0.2 W guaranteed

External impedance matching

Package : 8-pad ceramic LCC (5.0 mm x 5.0 mm x 1.5 mm)

Bandwidth
Part Number System Use | Center Frequency (MHz) (MHz) Comment

FAR-F5CB-836M50-G201 AMPS/ADC Tx 836.5 25
FAR-F5CB-881M50-G201 AMPS/ADC Rx 881.5 25
FAR-F5CB-881M50-G211 AMPS/ADC | Rx 8815 25 ;‘fg’:\j;‘ig:‘a"d
FAR-F5CB-888M50-G201 ETACS Tx 888.5 33
FAR-F5CB-933M50-G202 ETACS Rx 933.5 33

X R - High stopband
FAR-F5CB-933M50-G212 ETACS Rx 933.5 33 atlenuation
FAR-F5CB-902M50-G201 NMT/GSM Tx 902.5 25
FAR-F5CB-947M50-G201 NMT/GSM Rx 947.5 25
FAR-F5SCB-947M50-G211 NMT/GSM Rx 9475 25 High stopband
FAR-F5CB-911M50-G201 NTACS Tx 911.5 27
FAR-F5CB-933M50-G201 NTT Tx 933.5 17
FAR-F5CB-878M50-G201 NTT Rx 878.5 17
Package

8 Pad Ceramic LCC
5 mm
(BOTTOM VIEW) ] [ 5mm (TOP VIEW)

1-1




PIEZOELECTRIC DEVICES

F5CC (L2) Series SAW Filters — 50Q Matched for Mobile Communication

The F5CC series are wide bandpass Surface Acoustic Wave ¢ Ultra compact, light weight

(SAW) filters for use in the 700 MHz to 1 GHz range. The F5CC » No external matching circuitry necessary
series uses a single lithium tantalate piezoelectric crystal (Li- e Lower insertion loss

TaO3) which has a high electromechanical coupling coefficient. o SMT Package

The LiTaOj3 also provides wide bandwidths and exceptional sta-
bility. The FSCC( L2) series is ultra compact and surface mount-

* Wide variety of standard products for all the world's major
telecommunications systems

able which makes it suitable for use in hand held cellular phones o High power rating: 0.2 W

Product Line-up - Standard Version

o Package : 6-pad ceramic LCC (3.8 mm x 3.8 mm x 1.5 mm)

Part Number System Part Symbol | Center Frequency (MHz) | Bandwidth (MHz)
FAR-F5CC-836M50-L2AA AMPS/ADC (Tx) AA 836.5 25
FAR-F5CC—881M50-L2AB AMPS/ADC (Rx) AB 881.5 25
FAR-F5CC-933M50-L2BA NTT (Tx) BA 933.5 17
FAR-F5CC-878M50-1.2BB NTT (Rx) BB 878.5 17
FAR-F5CC-888M50-L2CA ETACS (TX) CA 888.5 33
FAR-F5CC-933M50-L2CB ETACS (RX) CcB 933.5 33
FAR-F5CC-911M50-L2DA NTACS (Tx) DA 911.5 27
FAR-F5CC-856M50-L2DB NTACS (Rx) DB 856.5 27
FAR-F5CC-902M50-L2EA NMT/GSM (Tx) EA 902.5 25
FAR-F5CC-947M50-L2EB NMT/GSM (Rx) EB 947.5 25
FAR-F5CC-897M50-L2KA E-GSM (Tx) KA 897.5 35
FAR-F5CC-942M50-12KB E-GSM (Rx) KB 942.5 35
FAR-F5CC-950M00-L2FA PDC (Tx) FA 950.0 20
FAR-F5CC-820M00-L2FB PDC (Rx) FB 820.0 20
FAR-F5CC-915M00-L2JA ISM/USA JA 915.0 26
FAR-F5CC-935M00-L2LA 2-Way Pager LA 935.0 12

Product Line-up — High Attenuation Version

Part Number System Part Symbol | Center Frequency (MHz) | Bandwidth (MHz)
FAR-F5CC-836M50-L2AZ AMPS/ADC (Tx) AZ 836.5 25
FAR-F5CC-881M50-L2AY AMPS/ADC (Rx) AY 881.5 25
FAR-F5CC-902M50-L2EZ NMT/GSM (Tx) EZ 902.5 25
FAR-F5CC-947M50-1L2EY NMT/GSM (Rx) EY 947.5 25
FAR-F5CC-947M50-L2EX NMT/GSM (Rx) EX 947.5 25
FAR-F5CC-942M50-L2KY E-GSM (Rx) KY 942.5 35
FAR-F5CC-915M00-12JZ ISM/USA Jz 915.0 26
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PIEZOELECTRIC DEVICES

Package

6 Pad Ceramic LCC
3.8 mm

pS8mm__,
o [EEE] ] B

[ﬁ} I 1.5mm  (SIDE VIEW)
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PIEZOELECTRIC DEVICES

F6Cx (L2) Series SAW Filters — 50Q Matched for Mobile Communication

The F6Cx series are wide bandpass Surface Acoustic Wave
(SAW) filters for use in the 1 GHz to 2.5 GHz range. The F6Cx
series uses a single lithium tantalate piezoelectric crystal (Li-
TaOg) which has a high electromechanical coupling coefficient.
The LiTaO3 also provides wide bandwidths and exceptional sta-
bility. The FBCx(L.2) series is ultra compact and surface mount-
able which makes it suitable for use in hand held cellularand PCS
phones. Several new standard devices for PCS/PCN Systems
have recently been added to the F6Cx Series SAW Filters.

Product Line-up - Standard Version

Ultra compact, light weight

No external matching circuitry necessary
Lower insertion loss

SMT Package

Wide variety of standard products for all the world’s major
telecommunications systems

High power rating: 0.2 W

Packages:

F6CC (L2): 6-pad ceramic LCC (3.8 mm x 3.8 mm x 1.5 mm)
F6CE (L2): 6-pad ceramic LCC (3.0 mm x 3.0 mm x 1.2 mm)

Part Number System Part Symbol | Center Frequency (MHz) | Bandwidth (MHz)
FAR-F6CC-1G4410-L2ZA PDC (Tx) ZA 1441.0 24
FAR-F6CC-1G4890-L2ZB PDC (Rx) ZB 1489.0 24
FAR-F6CC-1G6190-L2ZN PDC (Lo) ZN 1619.0 24
FAR-FE6CE~1G7475-L2YA DCS (Tx) YA 1747.5 75
FAR-F6CE-1G8425-L2YB DCS (Rx) YB 1842.5 75
FAR-F6CE~-1G8800-L2XA PCS (Tx) XA 1880.0 60
FAR-F6CE—-1G9600-L2XB PCS (Rx) XB 1960.0 " 60
FAR-F6CE-2G4500-L2WA ISM/WLAN WA 2450.0 100

Package

6 Pad Ceramic LCC for F6CC (L2) Series

3.8 mm

S [E:E} . R

‘Ej;f 1.5mm (SIDE VIEW)
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PIEZOELECTRIC DEVICES

M2 Series (D100) General Purpose Voltage Controlled Oscillators

The M2 series (D100) voltage controlled oscillators (VCO) oper-
ate in the frequency range of 4 to 30 MHz. The M2 series uses a
single lithium tantalate piezoelectric crystal (LiTaO3) which has a

Wide variable frequency width: £ 0.2%

High precision oscillation frequency, ready for use without ad-
justment

high electromechanical coupling coefficient. The LiTaO3 also

provides a wide variable frequency range and exceptional stabil- * High reliability due to hermetically sealed package

ity. « Custom frequencies also available
« Package: 4 pin metal case compatible with 14 pin DIP IC
package
Standard Frequencies (MHz)
8.192 13.500 16.934 21.053 27.338
9.408 14.318 17.734 21.477 28.224
11.290 16.000 18.432 22.579 28.322
11.580 16.257 18.816 24.576 26.636
12.288 16.384 20.480 25175 33.868

Package

Metal Case DIP 14
(Top) (Bottom)

20.8 mm max. 15.2 mm

7.6 mm

L L 8.5 mm
_»HJ; mm - A{ _—6.3 mm




PIEZOELECTRIC DEVICES

M2 Series (D300) Voltage Controlled Osclllators for Digital Audio

The M2 series (D300) voitage controlled oscillators (VCO) oper- Excellent stability for signal noise reproduced by high quality
ate in the frequency range of 4 to 30 MHz. They use a single lithi- of the lithium tantalate

um tantalate piezoelectric crystal (LiTaO3) which has a high elec- o 100 times more stable than VCOs of LC and TTL IC configu-
tromechanical coupling coefficient. The LiTaO3 also provides a ration

wide variable frequency range and exceptional stability. The
D300 module contains 3 VCOs for the three sampling frequen-
cies used in digital audio equipment (32, 44.1, and 48 kHz). The .
frequencies are selected by external signals.

* 3 sampling frequencies controlled at CMOS logic level

Compatible with the Electronic Industry Association of Japan
(EIAJ) digitai /O standard type Il (consumer digital audio
equipment), Level | (high resolution mode and Level Il (stan-
dard resolution mode)

e Package: 16 pin Single in Line Package for high density

* Clock replay in response to 3 sampling frequencies (32, 44.1
and 48 kHz)

e Wider variable frequency width than in quartz crystals:

1-16

10.1 % or more mounting
Standard Combinations of Frequencies
Type A | for (L) 8.192 MHz 32 kHz x 256
foz (M) 11.290 MHz | 44.1 kHz x 256
foa (H) 12.288 MHz 48 kHz x 256
TyeB | for (L) 12.288 MHz 32 kHz x 384
fo2 (M) 16.93¢'MHz | 44.1 kHz x 384
foa (H) 18.432 MHz 48 kHz x 384
Type C fo1 (L) 16.384 MHz 32 kHz x 512
foz (M) 22579 MHz | 44.1kHzx 512
fo3 (H) 24.576 MHz 48 kHz x 512
Package
16 Pin SIP Module
| 43.0 mm max 8.0 mm max
l:
i 20 0 mm '
R o
_—
O. 4mm 0.3 mm
2.54 mm




PIEZOELECTRIC DEVICES

M3 Series (D001) General Purpose SAW Voltage Controlled Oscillators

The M3 series (D001) voltage controlled oscillators (VCO) oper-
ate in the frequency range of 50 to 300 MHz. They use a single
lithium tantalate (LiTaO3) SAW resonator. The M3 series VCOs
oscillate directly in the VHF band up to 300 MHz and have a wide
variable frequency range and high temperature stability.

Direct oscillation at high frequencies: 50 to 300 MHz

Wider variable frequency range: 800 ppm/V or more (0.5 to
4.5V)

« High-precision oscillation frequency, ready for use without
adjustment

« High reliability due to hermetically sealed package

+ High carrier noise ratio: ~90 dB or less (12.5 kHz detuning,
8 kHz band)

* Frequency offset by built-in offset terminal
* Package: 5 pin metal case compatible with 16 pin DIP IC

package
o Superb temperature characteristics: 200 ppm (0 to 60°C) or
less

Standard Frequencies
Frequency Application Part Number
74.25 MHz Professional HDTV M3DA-74M250-D001
97.20 MHz Transmission Standard HDTV M3DA-97M200-D001
115.52 MHz Broad—band ISDN M3DA-155M52-D001

Package

Metal Case DIP 16

(Top) (Bottom)
17.78 £ 0.5 (0.700 £ 0.020)
25.6 MAX (1.008) 2.54 + 0.5 (0.100 + 0.020)
~
Q0000000
13.08 MAX 7.62+05
(0.515) (0.300 + 0.020)
[- K- NoN-W-NoX-X .
(Side)
[ ] 59+05
, ! (0.232 + 0.020)
A A AV -
$0.5 (0.020) 04+0.1 50+0.5
| (0.016 +0.004) y (0.197 +£0.020)
Units: mm (inches) J
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M3 Series (D101) SAW Modulators

The M3 series (D101) SAW modulators contain direct oscillators
(50 MHz to 300 MHz). They use a single lithium tantalate (LiTaO3)
SAW resonator. The M3 series modulators can be used in direct
modulation applications requiring high modulation sensitivity and
a high signal to noise ratio in the VHF band (up to 300 MHz)

¢  High frequency direct modutation: 50 to 300 MHz

» Excellent signal to noise ratio: ~50 dB max.

« Excellenttemperature characteristic: + 200 ppm max. (—20 to
70°C)

« Highly reliable hermetically sealed package
* Package: 5 pin metal case compatible with 14 pin DIP IC

package
« High modulation sensitivity: 800 ppm/V min. (0.5 to 4.5 V)
+ Excellent modulation distortion ratio: 40 dB max. (1 kHz to
1.75 kHz dev.)
Standard Frequency
Standard Frequency Application Part Number
145.0 MHz Mobile Phone M3DA-145M00--D101

Package

(Top)

20.8 mm max.

Metal Case DIP 14

(Bottom)
15.2 mm

N
o, o .0
7.6 mm

8.5 mm

6.3 mm




POWER MANAGEMENT DEVICES

MB3802 — Power Management Switch

e Enhance PC Notebook Battery Life With This Power—saving
Switch

The notebook PC typifies the recent trend in electronic devices towards
compact, lightweight, battery-driven products that can be used any-
where, anytime. !Jse of this IC facilitates the contribution to the “green
computer.”

A major problem with such battery-driven devices is brief or insufficient
battery life. This has focused attention on the issues of reducing power
consumption and simultaneously extending battery life. Notebook PCs
and other small computers switch off power to peripheral devices (hard
or floppy disk drives, PCMCIA Cards, etc.) that are not operating. The
circuits that control *he switches, however, are either 3V or 5V circuits
and cperate constantly, consuming energy.

To control power lines to peripheral devices, FUJITSU has developed
the MB3302 low-voltage input switch (Vi > 2.2V typ.), which consumes
no current when the switches are turned off.

MB3807A — Flash Memory Power

Management Switch

Fujitsu has specifically developed the MB3807A to efficiently control
Flash Memory devices, however it is also ideally suited for power contro!
of other battery powered portable applications. The MB3807A consists
of two SPDT switches, with each switch consisting of one pole suited for
higher current requirements (.5 Amps) at typically 12 Volts and the other
pole suited for lower current requirements (.1 Amps) typically from 3/5
Voit sources.



POWER MANAGEMENT DEVICES

MB3802 — Power Management Switch

Controls power lines to peripheral devices o Small Supply Current : ON State 100 pA

Greatly extends use of battery-driven notebook PCs
Operates on low input voltage, ideal for use in 3V systems

Low On Resistance : 120mQ x 2 channels * Rush Current Protection

¢ Low Control Voltage : 2.5V ~ 6V

(Power NMOS FET Included) ¢ Small Package : Narrow SOP16
Low Leak Current : <1 pA (Both Directions)

Product Line-up - Power Management Switches

OFF State 0 pA

Part Number Number of . ON Handling Handling Switch Applications
Channels Resistance DC Current Volitage Mode

MB3802 2 0.12Q 1.2A <7V SPST Notebooks
Laptops
Handhelds
Portables
PCMCIA Cards

MB3807A 2 03Q 0.5A <15V SPDT Flash Memory

6Q 0.1A PCMCIA Cards

MB3802 Block Diagram and External Connections

Co
11 extemal
Capacitor
Power oLY
Suj
A |
SWIN \H Switch On Circuit Comp
VIN
DC/DC Converter )——
SWOUV\ Switch Off (A
g Circuit
7 /) Switch
Load l 'Load \ Control
Discharge
Circui DCG
4 O—F
GND
— *—

* The above block is repeated independently for Channel A and Channel B; the GND is common.
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POWER MANAGEMENT DEVICES

MB3807A — Power Management Switch for Flash Memory

* Power Management Switch for Flash Memory ¢ Low On Resistance : 12V Port 0.3Q
o Compatibility for a PCMCIA Digital Interface 5V Port 6Q
e Controls Two PCMCIA Card Slots * 5V Port Supports 3.3V and 5V Operation

e Small Package : Narrow SOP16

Product Line-up — Power Management Switches

Part Number Number of ON Handling Handling Switch Applications
Channels Resistance DC Current Voltage Mode

MB3802 2 0.12Q 1.2A <7V SPST Notebooks
Laptops
Handhelds
Portables
PCMCIA Cards

MB3807A 2 03Q 0.5A <15V SPDT Flash Memory

6Q 0.1A PCMCIA Cards

MB3807A Block Diagram and External Connections

mDLY
L/
Switch-OFF |
circuit \SW‘m
12V
3¢
Switch-ON Zlg
circuit |
. o}
(SW1)
SWinz
A N 3.3Vor
T\ 5V
ENO Switch-ON
circuit ° )
(O
-
Switch-OFF —e
circuit (SWZ)”,,. \ Flash Memory

Vpp IN
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Fujitsu offers a wide range of prescaler devices capable of satisfying the technical requirements of today’s
applications. Features include devices covering the 200 MHz to 2.7 GHz range, low power consumption,

and a multitude of divide ratios.

SECTION 2

Prescalers — At a Glance

Page | Pprice fi(max) | Divide Ratio | loc (typ) v Package
Number | o8 N cc (typ. cc g
23 |MB50IL |1.1GHz |64/65,128/129 | 10mA 5V |8-pin, DIP, SOP
215 |MBS01LV |1.1 GHz |64/65,128/129 | 12mA 3V |8-pin, DIP, SOP
225 |MBS01SL |1.1GHz |64/65,128/129 | 5mA 5V |8pin, DIP, SOP
23 |MB504  |520MHz | 32/33, 64/65 10 mA 5V |8pin, DIP, SOP
23 |MBS04L |520MHz |32/33, 64/65 5mA 5V | 8-pin, DIP, SOP
215 |MB504LV |520MHz | 32/33, 64/65 6 mA 3V |8-pin, DIP, SOP
235 |MB505-16 |1.6GHz | 128, 256 ImA 5V |epin, DIP, SOP
239 |MB506  |2.4GHz |64, 128, 256 18 mA 5V |8-pin, DIP, SOP
243 |MBSO7  |16GHz |12%12% 18 mA 5V |8-pin, DIP, SOP
261 |MBsos  |23GHz | 128129, 24 mA 5V |8-pin, DIP, SOP
259 |MB509  |1.1GHz |64/65 128/129 | 12mA 5V |8-pin, DIP, SOP
267 |[MBS10  |27GHz | 234% 10 mA 5V |8-pin, DIP, SOP
273 | MB511 10GHz |1,2,8 23 mA 5V |8-pin, DIP, SOP
281 |MBS51  |1.0GHz |128/129 16 mA 5V |8-pin, SOP
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MB501L/504/504L
TWO MODULUS PRESCALERS

TWO MODULUS PRESCALERS

The Fujitsu MB501L/504/504L are two modulus prescalers, which are use with
a frequency synthesizer to make a PLL (Phase Locked Loop). They will divide
the input frequency by the modulus of 64/65 or 128/129 for the MB501L, and
32/33 or 64/65 for the MB504/MB504L. The MB501L and MB504L are
low-power versions. The output of 1.6V peak to peak on ECL level applies to all.

« High Operating Frequency, Low Power Operation:
1.1GHz at 50mW typ. (MB501L)

520MHz at 50mW typ. (MB504) PLASTIC PACKAGE
520MHz at 25mW typ. (MB504L.) DIP-08P-MO01

* Pulse Swallow Function
* Wide Operation Temperature ~ Tp =—40°C to +85°C
» Stable Output Amplitude: Vour = 1.6Vp-p

« Complete PLL synthesizer circuit with the Fujitsu MB87001A, PLL
synthesizer IC

« Plastic 8-pin Standard Dual-in-Line Package or space saving Flat Package

FPT-08P-M01
ABSOLUTE MAXIMUM RATINGS (see NOTE)
Rating Symbol Value Unit
PIN ASSIGNMENT
Supply Voltage Vee -0.5t0 +7.0 v
Input Voltage ViN -0.5t0 Vee v
N
Output Current Vo 10 mA ~nO 8 D
Ambient Temperature Ta —4010 485 °c Voo (42 ew TII M
sw]s 6 :] MC
Storage Temperature TsTa -55t0+125 °C
out E 4 3 :I GND

Note: Permanentdevice damage may occurifthe above Absolute Maximum Ratings are

exceeded. Functional operation should be restricted to the conditions as detailed in
the operational sactions of this data sheet. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability. Thisdevi inscircuitrytop thei instd:

dueto high static voltag: ictields. However, iti
that normal precautions be taken to avoid application of any
vollage higher than maximum rated voltages to this high
impedancs circuit.

Copyright © 1990 by FUJITSU LIMITED
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MB501L
MB504
MBS04L

a) MB501L

b) MB504/MB504L.

L=GNDto 0.8V

sw MC Divide Ratio
H H 1/64
MB501/
MBS01L H L 1/65
L H 1/128
L L 1129
Note: SW:H=Vgc, L=0OPEN
MC: H=2.0Vto Ve,
L=GND to 0.8V
sSwW MC Divide Ratio
H H 1/32
MB504/
MB504L H L 1/33
L H 1/64
L L 1/65
Note: SW:H=Vgc, L=OPEN
MC: H = 2.0V to V¢c,

2-4

Figure 1. Block Diagrams




MBS501L

MB504
MB504L
PIN DESCRIPTION
Pin Number Symbol Function
1 IN Input E
2 Vee DC Supply Voltage
3 SW Divide Ratio Control Input (See Divide Ratio Table)
4 ouT Output
5 GND Ground
6 MC Modulus Control input (See Divide Ratio Table)
7 NC Non Connection
8 N Complementary Input
RECOMMENDED OPERATING CONDITIONS
Value
Parameter Symbol Unit
Min. Typ. Max.
Supply Voitage Vee 45 5.0 5.5 Vv
Output Current lo 1.2 mA
Ambient Temperature Ta -40 +85 °C
Load Capacitance Co 12 pF
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MB501L
MB504
MB504L

ELECTRICAL CHARACTERISTICS

(Recommended Operating Conditions unless otherwise noted)

Value
Parameter Symbol Conditions Unit
Min. Typ. Max.
MBS01L 10 14* mA
Power Supply Current MB504 Icc 1/O pins are open 10 14* mA
MB504L 5 7 mA
Output Amplitude Vo 1.0 1.6 Vp_p
MBS01L 10 1100 MHz
Input Frequency MB504 fin W;g;:ﬁ;‘: ’jggg:’,‘,g 10 520 MHz
MBS04L 10 520 MHz
MBS01L -4 55 dBm
Input Signal Amplitude for IN MB504 Pin -12 10 dBm
MB504L -12 10 dBm
High Level Input Voitage for MC ViHM 2.0 v
Low Level Input Voltage for MC Vitm 0.8 v
High Level Input Voltage for SW Vins™ Vee 0.1 Vee Veg +0.1 v
Low Level Input Voltage for SW Vis OPEN v
High Level Input Current for MC liHM ViH=2.0V 0.4 mA
Low Level Input Current for MC v ViL=0.8V -0.2 mA
MB501L 16 26 ns
Modulus Set-up Time
MC to OUT MB504 tseT 20 30 ns
MB504L 18 28 ns

Note: *Vec=5V,Ta=25C
** Design Guarantee




MB501L
MB504
MB504L

MB501L TIMING CHART (2 MODULUS)

Example: Divide Ratio of 64/65

Note:

32 32 fee-ee---- 32 33

.
)
.
0y

P .

our

|32|32|32|32| l l | ‘ | I | l32|32|33|32|33'32|32| I

MC

teer | tseT

When divide ratio of 65 is selected, positive pulse is applied by one to 33.
The typical set up time is 16ns (MB501L) from the MC signal input to the timing of
change of prescaler divide ratio.




MB501L
MB504
MB504L

MB504/MB504L TIMING CHART (2 MODULUS)

Example: Divide Ratio of 32/33

.
[y
.~
[y

ouTt

|16|16|16|16| I I | I | I I |16l16|17|16|17l16|16l I

MC l . | !
— e
tseT tseT

Note: When divide ratio of 33 is selected, positive pulse is applied by one to 17.
The typical set up time is 20ns (MB504), 18ns (MB504L) from the MC signal input to the timing of

change of prescaler divide ratio.




MBS501L
MB504
MB504L

Sampling scope input point
for input waveform

2ot

O Voo =+5.0V+ 10%

Vee Sampling scope prober point
Cq for output waveform
PG. ——n~ ouT ° 0
50Q I I N 2
Co < CL
MC GND RL
MC Input IJ
4 T
Cy: 1000pF
Co: 1000pF
C3: 0.1pF

CL:‘ 1épF (including scope and jig capacitance)
RL: 2kQ

Figure 2. Test Circuit




MBS501L
MB504
MB504L

TYPICAL CHARACTERISTICS CURVES

s

£ 1000 T T T
w MB501L Vee =5.0V
S TA=25°C
2 800

-

o

s

< 600

p}

<

b4

Q

» 400

-

2

z

< 200

=

2

=

Z o

= 10 20 50 100 200 500 1000 2000

INPUT FREQUENCY (MHz)

Figure 3. Input Signal Amplitude vs. Input Frequency

MINIMUM INPUT SIGNAL AMPLITUDE (mV)

1000 7 T

Vee =5.0V

MBS04 Ta=25°C
800
600
400
200

\
0 \k ~
10 20 50 100 200 500 1000

INPUT FREQUENCY (MHz)
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Figure 4. Input Signal Amplitude vs. Input Frequency




MB501L
MB504
MBS504L

TYPICAL CHARACTERISTICS CURVES (Continued)

< 1000 T

£ I Vee = 5.0V

u MB504L Ti= 25°C

> 800

E

|

s

< 600

-

<

5

S 400

[

oo

a

Z 200

=

2

=

4 0

= 10 20 50 100 200 500 1000
INPUT FREQUENCY (MHz)

Figure 5. Input Signal Amplitude vs. Input Frequency
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MB501L

MB504
MB504L
Cy
Vsx (Max. 8V)
v, ,J.,_I Voo Vi -
<« 5 ¢ e 10KQ EE
ik ] | T |
o —
1615 14 13 1211 10 9
MB87001A
0.047uF 12 3456 78 ~
’;T—'ll—ﬁ ' ; ]
Clock O ke
Datg O ANV
LE O R l AAd N
z =2 1000pF ==
22 L 1 17, ?
nr 7J'T ;’
47KQ 4TKQ 47KQ 87 6 5
PRESCALER
Vee 12 3 4
SW T I Xi :12.8MHz x'tal
O \ 142,75V to +4.5V
Control P 1000pF vg’f : 8V Max. .
T 2.2kQ Cy1,Cz  :depends on crystal oscillator
Lock .
Det. ©
10KQ

An example of application of MB501L/504/504L with PLL Synthesizer IC MB87001A

Figure 6. Typical Application Example



MB501L

MB504

MB504L

PACKAGE DIMENSIONS

8-LEAD PLASTIC DUAL IN-LINE PACKAGE

(CASE No.

+.016
370 012

INDEX

\ 244 + .010 .300 (7.62)
4 (6.20 +0.25) TYP.

020 (0.51)
MIN.

.100 (2.54)
TYP. (0.46 +0.08)

©1988 FUJITSU LIMITED D08006S-2C

A §

: DIP-08P-M01)

(0.25 10.05)

1172 (4.36) MAX.

.118 (3.00) MIN.

Dimensions in inches (millimeters).
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MBS01L
MB504
MB504L

PACKAGE DIMENSIONS (Continued)

8-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-08P-M01)

250 . o2

ATTs

INDEX

.307+.016
(7.80:0.40)

.2094.012
(5.3010.30)

'

.050(1.27)

HHE

TYP.

©1988 FUJITSU LIMITED F08002S-3C

J .018+.004
(0.45+0.10) ﬂ@

.150(3.81)
REF.

.089(2.25) MAX.

(SEATED HEIGHT)
.002(0.05) MIN.

1] (STAND OFF)

&1
+.016 ( + 0.40)

268 _ o0g |6.80_0.20

.020+.008
{0.50+0.20)
K .05

J e 06 * 2% (0.15:0902 )
—D;t_ail—s_of_"A:_pa? 1

.008(0.20) |
LY
b

e

)]
.020(0.50) |
| 007(0.18) |

MAX. |
027(0.68) |
MAX.

Dimensions in inches (millimeters).
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MB501LV/504LV
LOW VOLTAGE/LOW POWER TWO MODULUS PRESCALERS n

LOW VOLTAGE/LOW POWER TWO MODULUS PRESCALERS

The Fujitsu MB501LV/504LV are low power and low voltage versions of
MB501/504, two modulus prescalers used with a frequency synthesizer to make
a Phase Locked Loop (PLL). They will divide the input frequency by the modulus
of 64/65 or 128/129 for the MB501LV, and 32/33 or 64/65 for the MB504LV. The
output level is 1.1V peak to peak on ECL leve!.

* Wide Low Voltage Operation 3.0V typ., +2.7 to 4.5V
PLASTIC PACKAGE

« High Frequency Operation, Low Power Operation (Vi = —12dBm min.) DIP-08P-MO1
1.1 GHz at 36mW typ. (MB501LV)
520MHz at 18mW typ. (MB504LV)

¢ Pulse Swallow Function

¢ Wide Operation Temperature T =—40°C to +85°C

« Stable Output Amplitude Vour = 1.1Vp-p typ. PLASTIC PACKAGE

* Built-in a termination resistor FPT-08P-M01

Stable output amplitude is obtained up to output load capacitance of 8pF.

* Complete PLL synthesizer circuit with the Fujitsu MB87001A, PLL
synthesizer IC

* Plastic 8-pin Standard Dual-In-Line Package or space saving Flat Package

N ] 1O 8 :] N
ABSOLUTE MAXIMUM RATINGS (see NOTE)
Vee E 2 7 :] NC
Rating Symbol Value Unit TOP VIEW
sw [: 3 6 :] MC
Supply Voltag2 V, -0.5t0+7.0 '
PPY 9 ce out E 4 5[ ] a0
Input Voltage VIN -0.5t0 + Vge \
Output Current lo 10 mA
Storage Temperature Tsta -55t0+125 °C
e~ nsciouty oprotectton ~
dusto higl s However, itisadvised

. ; o that normal precautions be taken to avoid application of any
Note: Permaientdevice damage may occurifthe above Absolute Maximum Ratings are vohtage higher than maximum rated voages to this high

exceeded. Functional operation should be restricted to the conditions as detailed in impedance circut.
the operational sections of this data sheet. Exposure to absolute imum rating
conditions for extended periods may affect device reliability.

Copyright © 1992 by FUJITSU LIMITED



MB501LV

MB504LV
Fig. 1 — BLOCK DIAGRAMS
s) MBBOILV
SW | MC | Divide Ratio

H|H 1/64

H| L 1/85

L | H 1128

L] L 1129

Note: SW: H=Vcc, L =open
MC: H=Vymto Vee,
L= GND t0 0.8V
Viim = %vcc +0.3v
b) MB 804LV
»
- Input Sufter
w1 >

SW | MC | Divide Ratio

H(H 1/32

H|L 1/33

L H 1/64

L]t 1/85

Note: SW: H=Vcc, L = open

MC: H = Vjym to Vee,
L = GND to 0.8V
Vinm =3Vcc +03V
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MB501LV

MB504LV
RECOMMENDED OPERATING CONDITIONS E
Value
Parameter Symbol Unit
Min Typ Max
Supply Voitage Vee 27 3.0 4.5 Y
Output Current lo 1.2 mA
Ambient Temperature Ta -40 : +85 °c
Load Capacitance Cp 8 pF
PIN DESCRIPTION
Pin Number Symbol Function
1 IN Input
2 Vee DC Supply Voltage
3 SW Divide Ratio Control Input (See Divide Ratio Table)
4 ouT Output
5 GND Ground
6 mC Modulus Control Input (See Divide Ratio Table)
7 NC Non Connection
8 N Complementary Input




MB501LV
MB504LV

ELECTRICAL CHARACTERISTICS

(Recommended Operating Conditions unless otherwise noted)

Value
Parameter Symbol Conditions Unit
Min. Typ. Max.
MB501LV 12 mA
Power Supply Current lcc Ve = 3.0V
MB504LV 6 mA
Output Amplitude Vo 0.8 1.1 Vp_p
MB501LV o ) . 10 1100 MHz
Input Frequency fin With input sgggl;’r;g capacitor
MB504LV 10 520 MHz
Input Signal Amplitude PN -12 55 dBm
High Level Input Voltage for MC Input Viim Vim = 2 Voo +0.3 ViHM v
Low Level Input Voltage for MC Input ViLm 0.8 \
High Level Input Voltage for SW Input Vius' Vec 0.1 Vee Ve +0.1 v
Low Level Input Voltage for SW Input ViLs OPEN v
High Level Input Current for MC input hHm Vi =2.0V 0.4 mA
Low Level Input Current for MC Input iLm Vi =0.8V 0.2 mA
MB501LV 16 26 ns
Modulus Set-up Time t
MC to OUT SET
MB504LV 18 28 ns

Note: * Design Guarantee
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MBS01LV
MB504LV

MB501LV TIMING CHART (2 MODULUS}
Example: Divide ratio = 64/65

65

UM A UL AU

33

our = ... o
l32l32|32l32| l | ' l l [ |32I32133|32|33 32 32'
MC —,————

—

tser ! D oteer

Note: When divide ratio of 65 is selected, positive pulse is applied by one to 33.
The typical set up time is 16 ns from the MC signal input to the timing of change of prescaler divide ratio.




MBS01LV
MB504LV

MB504LV TIMING CHART (2 MODULUS)
Example: Divide ratio = 32/33

33

ouT et

|16|16|16|16l | I I l | I ‘ ’16'16|17|16|17|16 16| |

Note: When divide of 33 is selected, positive pulse is applied by one t017. .
The typical set up time is 18 ns from the MC signal input to the timing of change of prescaler divide ratio.
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MBS01LV
MB504LV

Sampling scope input point
for input waveform

Cq

Fig. 2 — TEST CIRCUIT

—O +2.7Vtot+4.5V

Vee

MC GND

!
!

i

]

Sampling scope prober point
for output waveform

l

MC input

77‘/7

Co

C, : 1000pF

C5 : 1000pF

Cz: 0.1uF

Cy : 8pF (including scope and jig capacitance)

O

TYPICAL CHARACTERISTICS CURVES

Fig. 3 — INPUT SIGNAL AMPLITUDE

R vs. INPUT FREQUENCY

>

£ 1000 : —

w MB501LY Vee = 3.0V
8 Ta =25°C
£ 800

)

a

E

< 600

<

&

2 400

-

2

Z 200

s

g 0 e ———

s 10 20 50 100 200 500 1000 2000
s INPUT FREQUENCY (MHz)

Fig.

4 — INPUT SIGNAL AMPLITUDE
vs. INPUT FREQUENCY

-
o
o
(=]

®
[«
(=]

T T T
MBS504LV Vee = 3.0V
Ta = 25°C

=23
Q
o

'y
(=
o

[N
o
(=]

MINIMUM INPUT SIGNAL AMPLITUDE (mVp p}
(=]

]

20 50 100 200 500 1000
INPUT FREQUENCY (MHz)
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MB501LV

MB504LV
Fig. 5 — TYPICAL APPLICATION EXAMPLE
C-, Vgx (Max. 8 V)
V_cc Vcc Vee
i T T
16 15 14 13 12 11 10 9 O OUTPUT
M8 87001A
0.04
047uF 1 2 34 56 7 8
ﬂ; it ! ' ' 100K
CIockO—————-——-v——l 33KQ
Data O-
LE O T ‘
oo e F
gsisé i - 1000p
RPN 1000pr-I i L ot
oo 8 7 6 5
IMB 501LV/504LV|
Vee 12 3 4
L I7 1
' ~— X1 i 12.8 MHz X'tal
1= 1000pF Ve ¢ 427V to +4.5V
1000pF_r. Vgx : BV Max,
l C4. Co: depends on crystal osciliator
Lock
Det. O-
10KQ
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MB501LV

MB504LV
PACKAGE DIMENSIONS
8-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-08P-M01)
0" g1
9.40+040 |
Iv ¢ 030 4+ 15 max

M

INDEX ?
! 284+ 010 300(7.62)
» (6.20 £0.25) Typ
1012 | | 3 + 012
0397 l L : 080" ¢
+0.30 +0.30
109979339 (152939
+014
035512

+0.35
(0.89 " 530

.172(4.36) MAX

1020(0.61)
MIN
i
.100(2.54) ! 018+.003
TYP o "7(0.46 +0.08)

© 1988 FUJITSU LIMITED D08006-2C

.118(3.00) MIN

.010+.002

(0.26+0.05)

Dimensions in
inches (millimeters)
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MB501LV
MB504LV

PACKAGE DIMENSIONS (Continued)

8-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-08P-M01)
2501910 089(2.25) MAX
13‘;‘; (SEATED HEIGHT)
6357328 .002(0.05) MIN
GaRRT T | [TAND oF
J {
| . P
amises
INDEX 1(7.80£0.40) +.016,¢ oo+ 0.40
' 209+.012 268 _0g!6-80_0 20
C)’ {5.30£0.30)
; ; [
.020+.008
H H H oo ) (0.50%0.20)
1
050(1.27)] ! _J 018+£.004 PN N +.002. . +0.05
. ) - 00679920 15
™ 1 (04520 1012180050131 001(0-15-0.02)
| 150(3.81) S
REF | Details of “A” part .
A ! .ooe(o.zo).
- : :
r 1
% ! 1 1 ¥ '
! "020(0.50)!
/ ! .007(0.18) !
el | |_Lodvi06e |
L MR
Dimensions in
© 1988 FUJITSU LIMITED F0OB002S-3C inches (milimelers)

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\he
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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MB501SL

SUPER LOW POWER TWO MODULUS PRESCALER

SUPER LOW POWER TWO MODULUS PRESCALER

The Fujitsu MB501SL is a super low power version of the MB501 two modulus
prescaler used with a frequency synthesizer to make a Phase Locked Loop
(PLL). It divides the input frequency by the modulus of 64/65 or 128/129,
respectively. The MB501SL achieves extremely small stray capacitance by the
use of Fujitsu's Advanced Process Technology. High speed operation is
achieved with low power supply current of 5SmA whichis about half of the current
value of the MBS01L.

¢ High Frequency Operation: fmax = 1.1GHz max.(Pyy = —14bBm)
« Pulse Swallow Function: 64/65, 128/129

* Low Power Supply Current: 5.0mA typ.

¢ Stable Output Amplitude: Vo = 1.6Vp-p typ.

o Complete PLL synthesizer circuit with the Fujitsu MB87001A, PLL
synthesizer IC

¢ Plastic 8-pin Dual-in-Line Package
* Plastic 8-pin Mini Flat Package
« Built-in Termination Resistor

« Stable output amplitude is obtained up to output load capacitance of 8pF.

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Rating Symbol Value Unit
Power Supply Voltage Veo 0.510 +7.0 v
Input Voltage ViN -0.5t0 + Ve v
Output Voltage o 10 mA
Storage Temperature Tsta —55t0+125 °C

Note: Permanentdevicedamage may occurifthe above Absolute Maximum Ratings are
exceeded. Functional operation shouid be restricted to the conditions as detailed in
the operational sections of this data sheet. Exposure to absolute maximum rating
conditions for extended periods may affect device reliabiiity.

Copyright © 1985 by FUJITSU LIMITED and FUJITSU MICROELECTRONICS

PLASTIC PACKAGE
DIP-08P-M01

PLASTIC PACKAGE
FPT-08P-MO1

PLASTIC PACKAGE
FPT-08P-M02

INE :'m
vmtz 7:|Nc
swEs s:MC
our [+ DGND

o)

n

annalpracaulo'nsbehkmwavoldwplicaﬁonotmy
voltage higher than maximum rated voltages fo this high
impedance circuit.
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MB501SL

IN

Fig. 1 - MB501SL BLOCK DIAGRAM

Loy

D Q DQ——'

Ol

_ Input Buffer r C

| Lg

| g

Q Q Outut
SW Bu?:r
c a c a c a c a c a Do——-o out
MC O—D—
SwW MC Divide Ratio
H H 1/64
mBsotsL fH L 1/65
L H 1/128 Note: SW:H = Ve, L=open
MC: H = 2.0V 1o Ve,
L L 1129 L = GND to 0.8V
Pin Number Symbol Description
1 IN input
2 Vee Power Supply, +5V
3 sSw Divide Ratio Control input (See Divide Ratio Table)
4 ouT Output
5 GND Ground
[ MC Modulus Control Input (See Divide Ratio Table)
7 NC Non Connection
8 N Complementary Input
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MB501SL

RECOMMENDED OPERATING CONDITIONS

Values
Parameter Symbol Unit
Min. Typ. Max.
Power Supply Voltage Vee 4.5 5.0 5.5 A
Operating Temperature Ta ~40 - +85 °C
Load Capacitance CL —_ — 8 pF
ELECTRICAL CHARACTERISTICS
{(Recommended Operating Conditions unless otherwise noted)
Values
Parameter Symbol Condition Unit
Min. Typ. Max.
Power Supply Current lec —_ - 5.0 7.0 mA
" Built-in a termination resistor.
Output Amplitude Vo Load capacitance = 8pF 1.0 1.6 — Vp_p
With input coupling capacitor

Input Frequency fin P 1 oogng P 10 _ 1100 MNz
Input Signal Amplitude Py —_ -14 —_ 0 dBm
High Level Input Voitage for MC Viim - 20 — —_ \
Low Level Input Voltage for MC Vim — - —_ 0.8 A
High Level Input Voltage for SW Vins” —_ Vec 0.1 Vee Vee +0.1 Vv
Low Level Input Voltage for SW MiLe — OPEN v
High Level input Current for MC lIHM ViH = 2.0V — - 04 mA
Low Level input Current for MC lium ViL=0.8V -0.2 -_ - mA
Modulus Set-up Time MC to Output 1SET — — 16 26 ns

Note: * Design Guarantee
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MB501SL

Fig. 2 -TEST CIRCUIT

~O Ve = +5.0V £10%

o—e

Sampling scope input point
for input waveform

/ Vee swW Sampling scope prober point
for output waveform

c
pe L O it IN out o

Cs

i

1 _—

500 i1 IN L.

C. - &
MC GND
MC input

C, : 1000pF
ﬁ C, : 1000pF

nr T Cs:0.1uF

C. : 8pF(including scope and jig capacitance)

TWO MODULUS OPERATING TIMING CHART

Example. Divide Ratio of 64/65

64 65
—A ~A
- Y r N
IN IIII-.--III'I'----IIII ...... IIIl----IllIIlI I-.--II'I
! : : : : :
' ] N . . .
32 32  |-ememse-- 32 33
N "¢ .._——" N L P
' g R R N L .-
. P4 " . . .-
ouT - . .
32)32332] 32 3232§33]32)33f32]32
SREECRSESRSRS L | ‘L‘I l:"I :l"I
L] L L} L]
L] L] . 1
1] L] 1] .
A} L] 1 L}
’ [ I
MC I [ "
L} L]
J 1
1 1
-—, b '
v teer o lser

Notes:
When divide ratio of 129 is selected, positive pulse is added by one to 65.
The typical set up time(tser) is 16 ns from MC signal input to the timing of change of prescaler divide ratio.
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MBS501SL

TYPICAL CHARACTERISTICS CURVES

Fig. 3 - INPUT SIGNAL AMPLITUDE vs. INPUT FREQUENCY u

Ta=25°C

€ 10
[e1]
e
5 Voo = 4.5V
w Vee = 5.0V
S °F Vee = 5.5V
=
o
o
2 DATASHEET SPEC
2 -10F
=z
(V]
7]
=
g
§ -2
s
5 pr— et
=
=z
s -0

1 ] | 1

038 1.0 1.2 1.4

INPUT FREQUENCY fn(GHz2)
Fig. 4 — INPUT SIGNAL AMPLITUDE vs. INPUT FREQUENCY
Veg = 5.0V
—~ 10}
3
@©
=
= Ta =—40°C
w oL Ta=25°C
3 Ty = 85°C
E
T
b DATASHEET SPEC
4 —-10 |
<
4
(O]
)
5
o -20 |
z
s
2 — B
] ———‘_ﬂ_ﬂ—-ﬂ/
4
= -30 +—
| 1 L I
08 10 12 14

INPUT FREQUENCY fin{GHz)
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MB501SL

Fig. 5— POWER SUPPLY CURRENT vs. POWER SUPPLY VOLTAGE

6.0

50 ———

’/

POWER SUPPLY CURRENT lcc(mA)

40
45 5.0 55
POWER SUPPLY VOLTAGE Vec (V)

Fig. 6 — POWER SUPPLY CURRENT vs. TEMPERATURE
z
3 6.0
-
r4
w
&
S -
g 50
o /
% //
o
‘é‘ 4.0 -
g

~40 -20 0 20 40 60 80
TEMPERATURE T, (°C)

Fig. 7 - INPUT SIGNAL vs. INPUT FREQUENCY

10
Vee = 5.0V

Ta =25°C

DATASHEET SPEC

8
/
N

\\___/

MINIMUM INPUT SIGNAL AMPLITUDE V (dBm)
" L
o o

10 100 1000
INPUT FREQUENCY (MHz)
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MB501SL

Fig. 8 -TYPICAL APPLICATION EXAMPLE

c
y Vax{Max.8V)
Voo Z Yoo Voo
B A ]
16 15 14 13 12 11 10 @ O OUTPUT
MB87001A
0.047uF 1 2 3 456 78
—
L1 1
Clock O-
Data O
LEO
2 3 [
iﬁ 3 1000pr _] Pr
nr mr
47KQ 47KQ 47KQ 8 7 6 5
MBSO01SL
Vee 1 2 3 4
T L| Xt 1 12.8MHz x'tal
4 1000':; Vee 5V 10%
1000pF == Vax : 8V Max.
T; Cy. C2 :depends on crystal osillator
Locko :

Det. !
10kQ
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MB501SL

PACKAGE DIMENSIONS

8-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-08P-M01)

+.016
370t 918
9.40+940,
ﬁ [.n_] F}S\Yl o 15" MAX
— [
INDEX 2444010 300(7.62)
H (6.2010.25) YR
039} 912 I 060t 912 010 .002
PP . 5210, {0.250.05)
+.014
0%%-012
7035
(0.89_530)
{ .172(4.36) MAX

020(0 51) | 118(3.00) MIN

MIN
! I T
100(2.58) | ! ' 0181 003
SAoozsqy 4 018 008
Tvp - (0.46 + 608)
Dimensions in
©1988 FUJITSU LIMITED DOB00ES-2C inches (mifimeters)
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MB501SL

PACKAGE DIMENSIONS (Continued)

8-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-08P-MO1)

.089(2.25) MAX
(SEATED HEIGHT)
.002(0.05) MIN

(STAND OFF)

+.010
250 _ 008
o

+025,
16354923

RRRA J
= I
i 307+ 018
INDEX (.80+0.40) ¢ 016, - +0.40
g 209+.012 268~ 90g!6-80_ ¢ 0!
C)’ {5.30+0.30)
— ; i
H H ' ~ .020+.008
{0.50+0.20)

|
.050(1.27) i 018+.004 . +.002 +0.05,
TYF——L—-( ~ 01618120050 13 ~H= 008" 3920 15+ 3.95)

.150(3.81)
- -

e bl
Details of "A”" part
h

REF '
A . 008(0.20),
r ! - !

! [
% ' h g 1 '
A 020(0.50)!
~- . 1l.007(0.18) !

(=] .004(0710) TV MAX

— i .027(0.68) |
' MAX !

©1988 FUJITSU LIMITED F08002S-3C

Dimensions in
inches (millimeters)

2-33




MB501SL

PACKAGE DIMENSIONS (Continued)

8-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-08P-M02)

©1988 FUJITSU LIMITED F08004S-2C

0611.008
199" 83,2 - ’Tm (SEATED HEIGHT)
Qo0& o
+0.25 006 - .004
; (5.057 550 {61570 10 (STAND OFF)
HHHEH i
‘ 236+ .016
16.00 0.40) 5% 1974 012
154+ .012 N (5.00+0.30)
(3.90- 0 30) ' N
+ 1 A |
HHHH , i -~ 0202 008
; | 016(0.40) T ?(OvSOtO 20)
i ? i 'I
: i .008+.002
050(1.27) i 0172004 . -~ — e
s - ~ =5az o0, ¢005(013) ™ o 101291707055)”
[ Details of “A"" part :
CAT ' 016(0.40) |
' - ‘
> - !
; ‘r‘ 008(0 20) i
. ) |
i | [ 007(0.18) :
: ¢ ‘& oos0101 ‘ L p%ﬁ;‘ 65
| 1503 81)_] MAX
REF

Dimensions in
inches (millimeters)
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Shon 2. FUJITSU

MB505-16
ULTRA HIGH FREQUENCY PRESCALER E

ULTRA HIGH FREQUENCY PRESCALER

The Fujitsu MB505 is a high frequency, up to 1.6GHz, prescaler used with a
frequency synthesizer to form a Phase Locked Loop (PLL). It will divide the input
frequency by the modutus of 128 or 256 and the cutput level is 1.6V peak to peak
on ECL level.

Operation in the 1.6GHz range meets the specification for applications in Direct
Broadcasting Satellite Systems (DBS), CATV systems, and UHF Transceivers.

PLASTIC PACKAGE
FEATURES DIP-08P-MO1
» High Frequency Operation 1.6GHz max.
« Low Power Dissipation 45mW typ.

* Wide Operation Temperature ~ -40°C to +85°C

PLLASTIC PACKAGE
» Stable Output Amplitude Vout=1.6Vpp FPT-08P-MO1
« Complete PLL synthesizer circuit with the Fujitsu MB87006A, PLL
synthesizer IC
PIN ASSIGNMENT
» Plastic 8-pin Standard Dual-In-Line Package or Flat Package
ABSOLUTE MAXIMUM RATINGS (See Note) IN []1 0O 8N
V( 2 7 NC
Rating Symbol Value Unit oo [ TOP VIEW
sw []3 6[] NC
Supply Voltage Vee -0.5t0+7.0 \ out 4 5[ anp
Input Voltage VN -0.51t0 Vg \
Output Current . lo 10 mA
Storage Temperature Tsta -55t0 +125 °C
Note: Permanentdevicedamage mayoccurifthe above Absolute Maximum Ratings are This device contains circullry to protect the inputs against
exceeded. Functional operation should be restricted to the conditions as detailed in damage due to high static vottages or electricfields. However,
the operational sections of this data sheet. Exposure to absolute maximum rating it is advised that normal precautions be taken to avoid

conditions for extended periods may affect device reliability.

Y gehigr
to this high impedance circuit.
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Fig. 1— MB 505 BLOCK DIAGRAM

o I

Input
Buffer cC a c a

o]

z|
[¢]
o]
||

| —_—
2 b g | = -

c a c a c a c q co%o—oour

SwW Divide Ratio

o]
—

o

[e]]

o]}

H 1/128

L 1/256
Note: SW: H =Vge, L = oper

PIN DESCRIPTION

Pin Number Symbol Function
1 IN Input
2 Vee Power Supply Voltage
3 SwW Divide Ratio Control Input Selecting divide ratio (See Divide Ratio Table)
4 ouT Output
5 GND Ground
6 NC No Connection
7 NC No Connection
2-36 8 N Complementary Input




MB505-16

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol 1 Unit
‘Min. - Typ. Max.
Supply Voltage Vee 4.5 5.0 5.5 \
Output Current lo 1.2 mA
Ambient Temperature Ta -40 +85 °C
Load Capacitance CL 12 pF
ELECTRICAL CHARACTERISTICS
(Recommended Operating Conditions unless otherwise noted.)
Value )
Parameter Symbol Conditions Unit
Min. Typ. Max.
Supply Curent Icc 9 mA
Output Amplitude Vo 1.0 1.6 Vop
with input coupling
Input Frequency fin capacitor 1000pF 100 1600 MHz
Input Signal Amplitude Pin =12 5.5 dBm
High Level Input Voltage for SW Vius* Vee 0.1 Vee Vee +0.1 v
Low Level Input Voltage for SW Vis Open v
Note: *Design Guarantee
2 1000 |
l]; Vee=5.0V |
] Ta=25°C
[ 800
)
s
< 600
|
<
]
& 400
-
>
a
Z 200
g y ]
= ol —
§ 100 200 500 1000 2000
INPUT FREQUENCY (MHz)

Figure 2. Input Signal Amplitude vs. Input Frequency
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PACKAGE DIMENSIONS

_ (Suffix: -P) (Suffix: -PF)

(CASE Ne.: DIP-08P-MO1)

&-LEAD PLASTIC DUAL-IN-LINE PACKAGE

8-LEAD PLASTIC FLAT PACJAGE
(CASE No.: FPT-08P-M01)

mt,ﬁlﬂ
™Y 1vs Max _— s 00210 05)
HOEX I 16.35 520! ! N
H R — [isTan ofer
244010 i J L
16201028 20076717V H H H H ' |r i View A"
{ ? ; ' .ou.m.z)
018 .
L] 1 NOEX I so L
onlgiy l— I”’Ei?:: = d ‘:'g:;:;g" N ) ‘l' 020105
o703 900330 J_ : : _il_oomo1m
= - . 1001254} Y VP | 1 T MAX N
S— y . 02710.68)
FOOE. . | Slmm —mme
J 17214.30MAX 05011271 __] 10.45:0.100 !
- T | oos®®2
| ! ¥ ——
. : NI0MIN (01550 0%
w1 l) Qe —
003 1 St ol - T T 085(2.15IMAX
i WM T 1) ] A
o 00015200 B \‘A R s
Dirmensions in Dirmensions in
© 1967 FLJITSU LIMITED D08008S-2C inches {milimsters) © 1987 FUJITSU LIMITED F08002S-2C inches (milimeters)
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MB506

ULTRA HIGH FREQUENCY PRESCALER

ULTRA HIGH FREQUENCY PRESCALER

The Fujitsu MB506 is a high frequency, up to 2.4GHz, prescaler used with a
frequency synthesizer to forma Phase Locked Loop (PLL). It will divide the input
frequency by the modulus of 128 or 256 and the output level is 1.6V peak to peak
on ECL level.Operation in the 1.6GHz range meets the specification for
applications in Direct Broadcasting Sateliite Systems (DBS), CATV systems, and
UHF Transceivers.

PLASTIC PACKAGE
DIP-08P-M01

FEATURES
» High Frequency Operation 2.4GHz max.
* Power Dissipation 90mW typ.
¢ Wide Operation Temperature  -40°C to +85°C
'ce Dperation femperaiu * PLASTIC PACKAGE
FPT-08P-M01
« Stable Output Amplitude Vout=1.6Vpp
« Complete PLL synthesizer circuit with the Fujitsu MB87006A, PLL
synthesizer IC PIN ASSIGNMENT
« Plastic 8-pin Standard Dual-In-Line Package or Flat Package
N1 8[1 W
ABSOLUTE MAXIMUM RATINGS (See Note) vee []2 7] ne
TCP VIEW
Rating Symbol Value Unit sw []3 6] sw2
out []4 5[] GND

Supply Voltage Vee -0.5%+7.0 Vv

Input Voltage Vin -0.5t0 Ve \'

Output Current lo 10 mA

Storage Temperature TsTG —55t0 +125 °C

Thm device contams drwmy to protect the inpms against

Note: Pemnanentdevicedamage may occurifthe above Absolute Maximum Ratings are
exceeded. Functional operation should be restricted to the conditions as detailed in

Copyright © 1995 by FUJITSU LIMITED and FUJITSU MICROELECTRONICS

due t

n ls advnsed lhal nonml proeaullons be taken to avoid

1o this high ivmedsnco circuil.
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Fig. 1 —MB 506 BLOCK DIAGRAM

Input c a c Q c Q
Buffer j
n :ﬂ:}——l—
IN
J sw2
I:D 6.J |jD —| [D C_l:| LD 6-J LD 6—] Qutput
SW SW Buffer

c a c a c a c Q co———%)»——oouT

o}

SW1 SW2 Divide Ratio
H H 1/64
L H 1/128
H L 1/128
L L 1/256

Note: H=Vee, L =open

PIN DESCRIPTION

Pin Number Symbol Function
1 IN input
2 Vee Power Supply Voltage
3 SwW1 Divide Ratio Control Input Selecting divide ratio (See Divide Ratio Table)
4 ouT Output
5 GND Ground
6 Sw2 Divide Ratio Control Input Selecting Divide Ratio {See Divide Ratio Table)
7 NC No Connection
2.40 8 iN Complementary Input




MB506

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Unit
Min. Typ. Max.
Supply Voltage ' Vce 4.5 5.0 5.5 Vv
Output Current lo 1.2 mA
Ambient Temperature Ta —40 +85 °C
Load Capacitance CL 12 pF
ELECTRICAL CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Value
Parameter Symbol Conditions Unit
Min. Typ. Max.
Supply Curent lce 18 mA
Output Amplitude Vo 1.0 1.6 Vop
withinput | TA=-40°C | 459 2200
coupling to 85°C
Input Frequency fin capaci MHz
pacitor Tp = —40°C
1000pF to 60°C 100 2400
fiy=100MHzt0 1.3GHz | -16 5.5
Input Signal Amplitude Pin dBm
fin = 1.3MHz to 2.4GHz —4 5.5
High Level Input Voltage for SW ViHs® Ve -0.1 Vee Vec 40.1 v
Low Level Input Voltage for SW ViLs Open v
Note:  *Design Guarantee
L 1000 T
> Vee=5.0V
=3 Ta=25°C
w 800
a
=
E
£ 600
=
<
3 40
Z
(0]
7]
5 200
[
Z
3 ol= d
= 100 200 500 1000 2000 5000
g INPUT FREQUENCY (MHz)

Figure 2. Input Signal Amplitude vs. Input Frequency
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PACKAGE DIMENSIONS

8-LEAD PLASTIC DUAL-IN-LINE PACKAGE
(CASE No.: DIP-08P-M01)

v
15 MAX

Ml

WIDEX ‘
244+ 10
b ©.20:028 300076217V
\
ot
I}
+016
0357018 L RO ST I
e 19.40°34%
0.89793% -0.30
S0 e 10012541TYP
+ T
[T . 17214.36MAX
, 02000.51)] 118(3.0MIN
039! "2 MIN
03 ) o)
0007 | o _(dde00m

+.012 +0.3,
080’3 11520

Dimensions in
@ 1987 FUJITSU LIMITED DOB006S-2C

inches (milimeters)

8-LEAD PLASTIC FLAT PACJAGE
(CASE No.: FPT-08P-M01)

250" N9
025, & 002(0 05)
16.35°32,
-020 MIN
- i ISTAND OFF)
AHAE ; —
T \
. i ¢  008i0.21
( oo8
t.307+.016 +016 ot
INDEX ! 47;‘0” 268_ 00 E‘I
209:.012 +0.40, i
O 15.30+0.25); 16.80_9 30! " 02005
] ' 007018
S MAX
H H H ! 020-.008 ___0271068)
1 | 0s:02) ~MAX
|

0315 008
10.8-0.2)

Dimensions in
inches (milimeters)

© 1987 FUJITSU LIMITED FO8002S-2C
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1.6GHz TWO MODULUS PRESCALER

The Fujitsu MB507 is a 1.6GHz two modulus prescaler used with a frequency
synthesizer to forma Phase Locked Loop (PLL). It will divide the input frequency
by the modulus of 128/129 or 256/257 and has an output level of 1.6V peak to
peak on ECL level.

FEATURES

¢ High Frequency Operation 1.6GHz max.

» Power Dissipation 290mW typ.

+ Pulse Swallow Function

* Wide Operation Temperature  -40°C to +85°C

» Stable Output Amplitude Vout=1.6Vpp

Complete PLL synthesizer circuit with the Fujitsu MB87001A, PLL
synthesizer IC

* Package
Standard 8-pin Dual-In-Line Package (Suffix: —P)
Standard 8-pin Flat Package (Suffix: —PF)

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Supply Voltage Vee -0.5t0+7.0 v
Input Voltage Vin -0.5t0 Ve \
Output Current lo 10 mA
Storage Temperature Tsta -5510 +125 °C

Note: Pemmanentdevicedamage may occurifthe above Absolute Maximum Ratings are
exceeded. Functional operation should be restricted to the conditicns as detailed in
the operational sections of this data sheet. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

Copyright © 1995 by FUJITSU LIMITED and FUJITSU MICROELECTRONICS

PLASTIC PACKAGE
DIP-G8P-M01

%/4///0
/ X

‘\\\\\\\\‘\w

//Z
"“ﬂm,ﬁ
g

PLASTIC PACKAGE
FPT-08P-MO1

PIN ASSIGNMENT

N o 8
Vee []2 7[] NC
U TOP VIEW H
sw []3 8[] Mc

5

out 4 ] GND

This device contains circuitry to protect the Inputs against

darnage due to high stati g

it |s advised that nommal precautlons be taken to avold
ofanyvolt hi ge

to this high impedance circuit.
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Fig. 1 — MB507 BLOCK DIAGRAM

C C cC M
input Buffer
iN .
e

l.ﬂo 5_} LD 5\:) LD 5_) MD Ie} l:) a-J D 6] Output
L] sw Buffer
c a c Q C a ' c Q ’ c Q cC Q ——0O OuT
=
MmC
SW MC Divide Ratio
H H 1/128
MB 507 H L 1/129
L H 1/256
L L 1/257
Note: SW: H =Vce, L =open
MC:H=20VtoVge, L=GNDtwo 0.8V
Pin Number Symbol Function
1 IN Input
2 Vee DC Supply Voltage
3 SW Divide Ratio Control Input Selecting Divide Ratio (See Divide Ratio Table)
4 ouT Output
5 GND Ground
6 MC Modulus Control Input {See Divide Ratio Table)
7 NC Non Connection
8 iN Complementary Input




MB507

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Unit
Min. Typ. Max.

Supply Voltage Vee 4.5 5.0 5.5 v

Output Current lo 1.2 mA

Ambient Temperature Ta —40 +85 °C

Load Capacitance CL 12 pF

ELECTRICAL CHARACTERISTICS
(Recommended Operating Conditions unless otherwise noted.)
Value
Parameter Symbol Conditions Unit
Min. Typ. Max.
Supply Curent lcc 18 mA
Output Amplitude Vo 1.0 1.6 Vp-p
with input coupling

Input Frequency fin capacitor 1000pF 100 1600 MHz
Input Signal Amplitude Pin -4 10 dBm
High Level Input Voltage for MC
Input ViHMm 2.0 \Y
Low Level Input Voltage for MC
Input ViLm A
:-rI‘igStLevel Input Voltage for SW Vins® Vee -0.1 Vee Ve +0.1 v
Low Level Input Voltage for SW Vis Open v
Input
High Level Input Current for MC (. Vi = 2.0V 0.4 mA
Input
anopv:/theveI Input Current for MC hm Vi = 0.8V 02 mA
Modulus Set-up Time MC to OUT tseT 1.6GHz Operation 18 28 ns

Note: *Design Guarantee
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Fig. 2 — TEST CIRCUIT

L -O Ve =+50V +10%
. . -L C3
Sampling scope input point

for input waveform

Vee SW Sampling scope prober point
€4 for output waveform

P.G. e ouT O
500 ——{w A g
L

MC GND

11
1 1]
o
<

MC input
C4 : 1000pF
m mr Cy : 1000pF

C3: 0.1uF
Cy : 12pF lincluding scope and jig capacitance}
Ry: 2KQ

TIMING CHART (2 MODULUS)

Example: Divide ratio = 128/129

128 129

MC , ; , 5

Note: When divide of 129 is selected, positive pulse is applied by one to 65.
The typical set up time is 18 ns from the MC signal input to the timing of change of prescaler divide ratio.




MB507

Fig. 3 — INPUT SIGNAL AMPLITUDE vs. INPUT FREQUENCY

T T
Vce = 5.0V
"TA =25°C

701

(=]

600

500

400

NS | -

et
10 20 50 100 200 500 1000 2000

INPUT FREQUENCY, (MHz)

MINIMUM INPUT SIGNAL AMPLITUDE (mVp.p)

Fig. 4 — TYPICAL APPLICATION EXAMPLE
G Vgx (Max. 8 V}

16 15 1413 121110 9

——O OUTPUT
MB 87001A
0.047uF
“ 1 2 34 56 7 8
S i ;
DataO——————— j
ClockO- T i
LEC :
Ses e
Xgxgy
S<SeS 1ooom=;;
’ " 8 7 6 5§ '
M8 507
Vee 12 3 4
T
L Xl :12.8MHz X'tal
1+ 1000pF Vee 5V :10%
1000pF == 2.2K0 Vgx : 8V Max.
C,.Cp: depends an crystal oscillator
Lock -
Det.

10K2
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PACKAGE DIMENSIONS

(Suffix: P)

8-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-08P-M01)

3701016

- 012
+0.40,
h 19402 530)
INDEX
244+ 010 .300(7.62)
s (6.20+0.25) Typ
039F 912 ' J.osojoo‘z 010+ 002
(o_ggjg-30, (1.521830) {0.2510.05)
035+014
-.012

— ——
+0.35,
(0.89_0.30) \

.172(4.36) MAX

.020(0.51) {.118(3.00) MIN

MIN
.100(2.54) H 018+.003
TYP T " (0.4610.08)

© 1988 FUJITSU LIMITED D0B006S-2C

Dimensions in
inches (milimeters)
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PACKAGE DIMENSIONS (Continued)

(Suffix: PF)

8-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-08P-M01)

+.010 -089(2.25) MAX

269008 T I(SEATED HEIGHT
(6.35 7925 F ( :
~0.20 002(0.05) MIN

(STAND OFF)

ARRE /

T _j
g 307+.016
INDEX i(7.800.40) 016, - +0.40,
. 209+.012 268 '40gl6-80_ ¢ 70!
d {5.30£0.30)
i

H H H H ' .020+.008
, ; {0.50£0.20)

3
050(1.27), +.018£.004
P LA S R .].._ +.002,, 45+0.05
Ve {54515 7012140050 T31m 006 *-39%0.1513:85)

150(3.81) -
— - it ietalaa Bl
REF I !

Details of “A” part
A ‘ /008(0.20),
'

'
—

¥ i
Lf 020(0.50);!
- .007(0.18) |
"004(0.10]_] !

MAX !
..027(0.68) |
I S
Dimensions in
© 1988 FUJITSU LIMITED F08002S-3C inches (millimeters)
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2.3GHz TWO MODULUS PRESCALER

The Fujitsu MB508 is a 2.3GHz two modulus prescaler used with a frequency
synthesizer to form a Phase Locked Loop (PLL) and divides the input frequency
by a modulus of 128/130, 256/258 or 512/514. The output level is 1.6V peak to
peak ECL level. The ultra high frequency operation provides wide application,
such as Direct Broadcasting Satellite System, CATV system, UHF Transceiver,
etc.

FEATURES

High Frequency Operation:
Input Signal Amplitude:

Pulse Swallow Function:
Power Dissipation:

Wide Operation Temperature:

Stable Output Amplitude:

f = 2.3GHz max. (Py = —4dBm min.)

Vin = 100mVyp, (fiy = 100MHz to 1.8GHz)
128/130, 256/258, 512/514

120mW typ.

-40°C to +85°C

Vour = 1.6Vpp typ.

Complete PLL synthesizer circuit with the Fujitsu MB87001A, PLL

synthesizer system block IC

Standard Plastic 8-pin Dual-In-Line Package or Flat Package

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Power Supply Voltage Vee -0.5t0+7.0 \
Input Voltage ViN -0.5t0 Vgo \
Output Current lo 10 mA
Operating Temperature Ta —40 to +85 °C
Storage Temperature TsTa 55 to +125 °C

Note:

Pemanentdevice damage may occurifthe above Absolute Maximum Ratings are

exceeded. Functional operation should be restricted to the conditions as detailed in
the operational sections of this data sheet. Exposure to absolute maximum rating
conditions for extended periods may affect device refiability.

Copyright © 1895 by FUJITSU LIMITED and FUJITSU MICROELECTRONICS

PLASTIC PACKAGE
DIP-08P-M01

PLASTIC PACKAGE
FPT-08P-MO1

PIN ASSIGNMENT

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric fields. However,
it is advised that normal precautions be taken to avoid

to this high lmp;thnc: circut,
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Fig. 1 — MB508 BLOCK DIAGRAM
|':D D Q D Q 1 D a -—l
[ D 6] c c c ™
IN g—_—@—— L JJ
N Cc Q
SWi
sw2 o—>— o—P—
st G s ==Y e
L swW L] sw
[ ca ¢ a ca c a c a L—o out
mC
swW1 SW2 MC Divide Ratio

H H H 1/128

H H L 1/130

H L H 1/256

L H H 1/256

H L L 1/258

L H L 1/258

L = H 1/512 Note: SW: H=V¢c, L=Open

L L L 17514 MC: H=2.0V to V¢g, L=GND to 0.8V

Pin Number Symbol Descriptions

1 IN Input
2 Vee Power Supply, +5V
3 SW1 Divide Ratio Control Input (See Divide Ratio Table)
4 ouUT Output
5 GND Ground
6 MC Modulus Control input (See Divide Ratio Table)
7 Sw2 Divide Ratio Control Input {See Divide Ratio Table)
8 iN Complementary Input
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RECOMMENDED OPERATING CONDITIONS

Values
Parameter Symbol Unit
Min. Typ. Max.
Power Supply Voltage Vee 4.5 5.0 55 \
Output Current lo 1.2 mA
Operating Temperature Ta -40 +85 °C
Load Capacitance CL 12 pF
ELECTRICAL CHARACTERISTICS
(Recommended Operating Conditions unless otherwise noted.)
Values
Parameter Symbol Condition Unit
Min. Typ. Max.

Power Supply Current lcc 24 mA
Output Amplitude Vo 1.0 1.6 Voo
with input coupling
Input Frequency fin capacitor 1000pF 100 2300 MHz
fin = 1800MHz to

Pina 2300MHz -4 55
Input Signal Amplitude dBm

P fin = 100MHz to 16 10

INB 1800MHz

High Level Input Voltage for MC ViHm 20 v
Low Level Input Voltage for MC Vim 0.8 \
High Level Input Voltage for SW Vins* Vce -0.1 Vee Vge +0.1 v
Low Level Input Voltage for SW ViLs Open A
High Level Input Current for MC liHm Vg =2.0V 0.4 mA
Low Level Input Current for MC iim ViL=0.8v -0.2 mA
High Level Input Current for SW liHs Viy =Vce 250 pA
Modulus Set-up Time MC to
Output at 2.3GHz Operation tseT 18 28 ns

Note:  *Design Guarantee
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Fig. 2 — TEST CIRCUIT

O
g l _[_ Cs Vee = +5.0V£10%
Sampling scope input point
for input waveform
/ v SW1 SW2 Sampling scope prober point
Cq cc for output waveform
P.G. F—w out ‘ o
509 I =
1 N AL —c
Cy MC GND
MC input
Cq: 1000pF
mr T ¢, : 1000pF
Cz: 0.1uF
CL: 12pF (including scope and jig capacitance)
CRr: 2k
TIMING CHART (2 MODULUS)
Example: Divide ratio = 128/130
128 130

64(64'64 64I I l I l |64|64I66 64'66 64 64'

MC

Note: When divide ratio of 130 is selected, positive puise is applied by two to 66.
The typical set up time is 18 ns from the MC signal input to the timing of change of prescaler divide ratio.
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Fig. 3 — INPUT SIGNAL AMPLITUDE vs. INPUT FREQUENCY

I
i Vee = 5.0V
a -4
>d 700 Ta =25°C
£ 600
@
T
2
3 500
<
= 400
=
o
2
5 300
Q
£
£ 200
2
E
£ 100
s N /

10 20 50 100 200 500 1000 2300 5000
input Frequency {MHz2)

Fig. 4 — TYPICAL APPLICATION EXAMPLE

Vsx (Max. 8 V)

"_C_CJ—; 'g_l Vee Vee
AR A [

16 15 14 13 12 11 10 9 ——O OUTPUT
MB 87001A
0.047uF
H 12 34567 8 Vec
} —

ﬂ[’—| T 100K0 10KQ
Clock O——————¢ 33K l
Data O ? s
LE C‘ﬁc

o b
¢ g38 1000pF
S5 10000F;
8 7 6 5
MB508
Vee 1.2 3 4 |
T !
I |._1 ] X! :12.8MHz X'tal
L 1000pF Vee 5V :10%
1000pF == 22K Vgx 8V Max.
C4.Cy: depends on crystal oscillator

Lock
Det. O-

10K
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PACKAGE DIMENSIONS

(Suffix: -P)
8-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-08P-MO01)
+016
‘ 370_ 612
+0.40
(9 4°~0.30’
r_l 15" MAX
1 l
INDEX
244+ 010 .300(7.62)
(6.2010.25) Tye
039912 0602 912 010.002
+0.30, +0.30 (0.25£0.05)
109959 (1523239
+.014
035° 612
+0.35
0897233
172(4.36) MAX
: .020(0.51) |.118(3.00) MIN
MIN
.100(2.54) J } 018+.003
TYP T T (0.462£0.08)
© 1988 FUJITSU LIMITED D0B006-2C Dimensions in
inches (millimetars)
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PACKAGE DIMENSIONS (Continued)

(Suffix: -PF)
8-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-08P-M01)
250+-819 .089(2.25) MAX
To025 /(SEATED HEIGHT)
(635 520 . .002(0.05) MIN
H H B H-——ﬁ {STAND OFF)
T
! 307+.016
INDEX \(7 80+0.40) +.016, g +0.40
209+.012 -268_ 50g(6.80_ ¢ 30)
(5.30+0.30)
i
H H H 020+ 008
1 | | (0.50+0.20)
050(1.27)| | 1.018+.004 i L 4002 .- +0.05
v ] ”(045+o 151 912-005(0.131, -J 0067 ge710.15 T 3 83)
- .150(3.81) .
. 1s03.81) oo
! REF + Details of “A"" part |
A X .ooa(oAzo).
Y 1 1
‘% I' I|
1 ¥ 1
: VT 020(0.50)
: 1| .007(0.18) !
{<7] 004(0.10} ] - MAX '
| .027(0.68) |
Lo Max )
© 1988 FUJITSU LIMITED F08002S-3C Dimensions in
inches (millimeters)
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TWO MODULUS PRESCALER WITH STAND-BY MODE

The Fujitsu MB509 is a low power, two modulus prescaler equipped with the
standby mode. The MB509 is used in conjunction with a frequency synthesizer
to form a Phase Locked Loop (PLL) and will divide the input frequency by the
modulus of 65/65 or 128/129.

Power consumption is typically 11.5mA at 5.0V. under normal operation, with the
current reduced to180uA in standby mode. By using MB509 with the MB87076,
intermittent operating mode can be achieved.

FEATURES PLASTIC PACKAGE
DIP-08P-MO1

® High Frequency Operation: fmax = 1.1GHz max. (P = ~4dBm min.)
* Pulse Swallow Function: 64/65, 128/129

* Power Supply Consumption: 58mW typ.

® Stand-by Current: 180pA typ.
® Stable Output Amplitude: Vg =1.6V, . PLASTIC PACKAGE
tput Amp 0=T6Vp P FPT-08P-M01
* Complete PLL synthesizer circuit with the Fujitsu MB87076, PLL frequency
synthesizer IC
® Plastic 8-pin Dual-in-Line Package (Suffix: —P)
Plastic 8-pin Mini Flat Package {Suffix: -PF) PIN ASSIGNMENT

* Built-in a Termination Resistor
Stable output amplitude is obtaired up to output load capacitance of 8pF

ABSOLUTE MAXIMUM RATINGS (See NOTE)

Rating Symbol Value Unit
Power Supply Voltage Vee -0.51t0 +7.0 \
Input Voltage Vin -0.5to Ve \'
Output Current lo 10 mA
Storage Temparature TsTa -55t0 +125 °C

Note: Pemanentdevice darnage may cccurifthe above Absolute Maximum Ratings are
exceeded. Functional operatior: shou’d be restricted to the conditions as detailed in
the operational sections cf this data sheet. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability. This device contains circultry to protect the inputs against

damage duo to high static voltages or electric fields. However,

it is advised that normal precautions be taken to avoid

to this high impadance Gircu,

Copyright © 1990 by FUJITSU LIMITED and FUJITSU MICROELECTRONICS, INC.
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MB509

Fig. 1 — MB509 BLOCK DIAGRAM
_L'_):j D D Q l D Q —oPS
o] (o] C M
__ Input Buﬁerf I l—
IN
No—T O— ¢
swo—>—
I—D ELJ Loo LDQ [-D 6-1 l—D “dd Qutput
L {sw Buffer
| Ic a c a c a C Qf—$—] Jo——oour
I |
MC
PS | SW|MC Divide Ratio Note: SW: H=Vc, L=open
MC: H=3.0V to V¢,
H{HI|H 1/64 Ps I':I-cz;Ne to 3.8V
© H=2.0V to Ve,
HiHIL 1/65 L=GND 10 0.4V
H L H 1/128
HILJ|L 1/129
Ll -1~ Stand-by mode
Pin Number Symbol Description
1 IN Input
2 Vee Power Supply, +5V
3 SwW Divide Ratio Control Input (See Divide Ratio Table)
4 ouT Output
5 GND Ground
6 MC Modulus Control Input (See Divide Ratio Table)
7 PS Stand-by Control Input (See Divide Ratio Table)
8 N Complementary Input
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MB509

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Unit
Min. Typ. Max.
Power Supply Voltage Vece 4.5 5.0 55 \'
Operating Temperature Ta -40 —_— +85 °C
Load Capacitance CL — —_— 8 pF
ELECTRICAL CHARACTERISTICS
(Recommended Operating Conditions unless otherwise noted)
Value
Parameter Symbol Condition Unit
Min. Typ. Max.
lce — 1.6 — mA
Power Supply Curent
lps Stand-by mode — 180 — pA
Built-in a Termination
Output Amplitude Vo Resistor. 1.0 16 —_ Vo
Load Capacitance=8pF
- With input coupling _
Input Frequency fin capacitor 1000pF 10 1100 MHz
Input Signal Amplitude PN — —4 - 5.5 dBm
High Level Input Voltage for MC ViH —_ 3.0 — — Vv
Low Level Input Voltage for MC Vi — — — 0.8 \
High Level Input Voltage for SW Vins* Vee 0.1 Vee Vge +0.1 \'
Low Level Input Voltage for SW ViLs Open v
High Level Input Voltage for PS ViH — 20 — - \'
Low Level Input Voltage for PS Vi —_ —_ — 0.4 \
High Level thput Current for MC i Viu=3.0vV — — 04 mA
Low Level Input Current for MC i ViL=0.8V -0.2 — — mA
Modulus Set-up Time MC to Output tseT - — 16 26 ns

Note: *Design Guarantee
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MB509

Fig. 2 - TEST CIRCUIT

Sampling scope input point Cs
for input waveform
SW Sampling scope prober point

G Vee for output waveform

P.G. —{w out —o0

O Vee=+5.0V+10%

500 ] ” IN c.
C. MC GND
MC input C:: 1000pF
C: 1000pF
C;: 0.1LLF
mnr 7T C.: 8pF (including scope and jig capacitance)
PS pin is open.

TWO MODULUS OPERATING TIMING CHART (64/65 DIVIDE RATIO)

64 65
A

o N

SO T T 1 T T

ouT Sem * PP

- -

321323232 32 32|33|32l33 32[32' I

MC

L

Notes: When divide ratio of 65 is selected, positive pulse is added by one
to 33.
The typical set up time is 16ns from the MC signal input to the
timing of change of prescaler divide ratio.

v otser Votser

2-62




MBS09

TYPICAL CHARACTERISTICS CURVES

Fig. 3 — INPUT SIGNAL AMPLITUDE vs. INPUT FREQUENCY
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Fig. 4 — WAVEFORM OF STAND BY MODE
& Power Off & Power On»
2
PS pin Input g
Signal b
2 \ \ W Wal
OUT pin S
Output signal 2 \ ‘ ‘ \ \
(Prescaler
output)
50ns/Div.
Note: About 50 ns of set up time is required both power on/off.
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MB509

Fig. 5 - TYPICAL APPLICATION EXAMPLE
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MB509

PACKAGE DIMENSIONS

8-LEAD PLASTIC DUAL IN-LINE PACKAGE
370" g}g (Case No.: DIP-8P-M01)
1940 1040,
I-,__l 930 [J] 15° MAX
INDEX 1
244010 3007.62)
t {6.20£0.25) Y
0391912 ‘ 060+ 012 010+.002
0997030, g 1527030, {0.25+0.05)
+.014
035_012
+0.35,
1089335 \
K .172(4.36) MAX
; 1020(0.51) | .118(3.00) MIN
MIN
100(2.54) H 018+.003
P = TTTTT0.46£0.08)
Dimensions in
©|988 FIIIITSII lIHITED 0080058-20 inches (miflimeters)
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MB509

PACKAGE DIMENSIONS (continued)

8-LEAD PLASTIC FLAT PACKAGE
(Case No.: FPT-8P-MOI)

2507900 089(2.25) MAX
r (SEATED HEIGHT)
(6.3579:25
-0.20 1002(0.06) MIN
H H H H_-—]' (STAND OFF) .
307+.016 T
7.80+0.40
pIoex 209(:t 012 ) 268! Gg6.802330)
()/ (5.30+0.30)
;
; . | j
!

.020+.008
(0.50+£0.20)

1

| ,1503.81)
TREF

1 !
050(1.27) J lg!_st_ooi_ n +.002, 15 +0.05
VP = (5735 10,1011 00500 131w 006" 392015+ 3-95
-

ro o= ss===== hl
i Details of “A” part

: ' 008(0.20),

i
: =
' t .
' 7020(0.50)!
.007(0.18) !

. MAX !
[.027(0.68) !
MAX ;

L Y

Dimensions in

©1988 FUNTSU LIMITED FO8002S-3C inches (millimeters)

2-66




Sept. 1995
Edition 3.0b

DATA SHEET

MB510

2.7GHz TWO MODULUS PRESCALER

[e®)
FUJITSU

2.7GHz TWO MODULUS PRESCALER

The Fujitsu MB510 is an ultra high speed, two modulus prescaler that forms a
Phase Locked Loop (PLL) when combined with a frequency synthesizer such as
the Fujitsu MB87001A. It divides the input frequency by the modulus of 128/144

or 256/272, and operates at a low power supply current of 10mA at 5.0V.

Through the use of Fujitsu’s Advanced Process Technology, the MB510 achieves

extremely small stray capacitance from its internal elements.

FEATURES

® High Frequency Operation:

® Power Dissipation:

Pulse Swallow Function:

* Wide Operation Temperature:

Stable Output Amplitude:

Built-in Termination Resistor

synthesizer IC

* Package
Standard 8-pin Flat Package

2.7GHz max.

50mW typ.

128/144, 256/272

-40°C to +85°C

Vourt = 1.6Vpp typ.

(Suffix: —PF)

Complete PLL synthesizer circuit with the Fujitsu MB87001A PLL

ABSOLUTE MAXIMUM RATINGS (See Note)

o
4 \\\‘3\\\\\“’“

il

PLASTIC PACKAGE
FPT-08P-M01

Rating Symbol Value Unit
Supply Voltage Vee -0.51t0+7.0 v
Input Voltage ViN -0.5to Ve \
Output Current lo 10 mA
Storage Temperature Tsta ~55to +126 °C

PIN ASSIGNMENT

N 1 8] N
0 ]
vee []2 7[] Ne
TOP VIEW
sw E{ 3 6[] Mc
5

out 4 GND

Note: Permmanentdevicedamage mayoccurifthe above Absolute Maximum Retings are
exceeded. Functional operation should be restricted to the conditions as detailed in
the operational sections of this data sheet. Exposure to absolute maximum rating

conditions for extended periods may affect device reliability.

Copyright © 1995 by FUJITSU LIMITED and FUJITSU MICROELECTRONICS, INC.

This device contains circuitry to protect the inputs against
[ ge due to high static voltage ic fii However,
it is advised that normal precautions be taken to avoid

jonof any
to this high impedance circuit.
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MB510

lN:qUTBUFFER DO b a ID UI
Nog c a—c aj—Ic o}

SW | MC Divide Ratio
H H 1128
H L 11144
L H 1/256
L L 1/272

Note: SW:H =V, L=open

MC: H=2.0Vto Vgc, L= GND to 0.8V

2-68

PIN DESCRIPTION

Figure 1. MB510 Block Diagram

Pin Number Symbol Function
1 IN Input
2 Vee DC Supply Voltage
3 SW Divide Ratio Control Input (See Divide Ratio Table)
4 ouT Output
5 GND Ground
6 MC Modulus Control Input (See Divide Ratio Table)
7 NC Non Connection
8 N Complementary Input




MB510

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Unit
Min. Typ. Max.
Supply Voltage Vee 4.5 5.0 5.5 \
Output Current lo 1.2 mA
Ambient Temperature Ta —40 +85 °C
Load Capacitance Cp ) 8 pF
ELECTRICAL CHARACTERISTICS
(Recommended Operating Conditions unless otherwise noted)
Value
Parameter Symbol Condition Unit
Min. Typ. Max.
Supply Curent lec 10.0 15.0 mA
Built-in a termination
Output Amplitude Vo resistor. 1.0 1.6 Vo-p
Load capacitance = 8pF
With input coupling
Input Frequency fin capacitor 1000pF 10 2700 MHz
fin = 10 to 2200MHz -10 10
Input Signal Amplitude Pin dBm
fin = 2200 to 2700MHz —4 10
High Level Input Voltage for MC
input ViHm 2.0 \
Low Level Input Voltage for MC
Input Viem 0.8 \
:-::Fg)ll:tLevel Input Voltage for SW Vins™ Vee -0.1 Vee Ve +0.1 v
Low Level Input Voltage for SW
Input ViLs Open \
High Level Input Current for MC i Vi = 2.0V 0.4 mA
Input N
:.r:;v‘«nLevel Input Current for MC ("™ Vy = 0.8V 02 mA
Modulus Set-up Time MC to OUT tseT 16 26 ns

Note:  *Design Guarantee
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MB510

Sampling scope input point

for input waveform

—O Vg = +5.0V £ 10%

Cs

-

/ Vec Sampling scope prober point
Cy for output waveform
PG. —1 N out o
500 i} N
Cz CL
MC GND
MC Input
Cy : 1000pF
i T Co : 1000pF
Cz:0.1puF
Cy : 8pF (including scope and jig capacitance)
Figure 2. Test Circuit

by T

> 800 Vee =5.0V _|

E Ta=25°C
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=
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INPUT FREQUENCY (MHz2)

Figure 3. Input Signal Amplitude vs. Input Frequency




MB510

TIMING CHART (2 MODULUS)
Example: Divide ratio = 128/144

128 144

o (UL UL FUL UL - UL

.
f
'
'

' '
' '
' '
f '
P

64 Y R 64 80

- - N

our . . _.-° .

!64'64]64]64' I I l , I ,G4[64'80 64|80|64|80I l

' ' '
‘ ' '
' '
' '
' '
' '

'
'
'
f

" I

‘

. tseT v tseT

Note: When divide of 144 is selected, positive pulse is applied by 16 to 80.
" The typical set up time is 16 ns from the MC signal input to the timing of change of prescaler divide ratio.

! Vsx (Max. 8V)

”mﬂ% T,,;l T |

16 15 1413 1211 10 9

Vee

MB 87001A
OMFl 1y 2345678 Veg
,,;_l ' ' 100KQ
Clock O—————— 33KQ
Data O .
LE O-
glesas | oo
§ ';i: j’ oo =2 :m['
8 76 5
MB 510
Vee 1 2 3 4
T X1 : 12.8MHz X'tal
4 1000pF Vee  : 5Vi10%
1000pF == 2.2KQ Vsx @ 8Vmax.
; C1, Cz : depends on crystal oscillator
Lock o

Det. O
3 10KQ

Figure 4. Typlcal Application Example
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MB510

PACKAGE DIMENSIONS

(Suffix: -PF)

8-LEAD PLASTIC FLAT PACKAGE
(CASE No: FPT-08P-M01)

.307+.016
(7.8010.40)

|
.2094.012
(5.30+0.30)

il

_.__ﬁj ']
.050(1.27, l .018+.004
e e O )
.150(3.81
REF

A

(£7].004(0.10

© 1988 FUJITSU LIMITED F08002S-3C

.089(2.25) MAX

(SEATED HEIGHT)
.002(0.05) MIN
(STAND OFF)

+

= .020+.008
(0.50+0.20)

+.002(

006 _ 001
i'BEEls_ of ‘A" part |
I .008(0.20) |
| |
| |
|

|

|

|

1
! ".020(0.50) |
.007(0.18) |

016 +0.40
268 _ 008 (5'30-020 )

+ 0.
o.1s_0(_)°g5)

Dimensions in
inches (millimeters)
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MB511
1GHz HIGH SPEED PRESCALER

HIGH SPEED PRESCALER

The Fujitsu MB511 is a 1.0GHz high speed prescaler that forms a Phase Locked
Loop (PLL) circuit when combined with a Fujitsu frequency synthesizer.Based on
Fujitsu’s advanced Bipolar processing, the MB511 maintains a consistent low
power consumption of 23mA @ 5V. In addition, it can detect low amplitude input
signals with a sensitivity of ~20dBm min.

The MB511 will divide the input frequency a modulus of 1, 2, or 8, and is well
suited for applications in CATV and electronically tuned TV.

FEATURES

* Wide operating frequency range:
fin = 50 to 1000MHz (vi, = —20dBm)

® Maximum operating frequency depends upon the divide ratio:

11: 250MHz max. (Buffer through)
1/2: 500MHz max.
1/8: 1000MHz max.
* Low supply current: 23mA @5V
® High input sensitivity: —20dBm min.
® Stable Output Amplitude: 800mVp-p (C < 5pF)
® Wide temperature range: Ta =-40t0 +85°C

¢ Plastic 8-pin Dual-In-Line package (Suffix: —P)
Plastic 8-pin Flat package (Suffix: —PF)

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Power Supply Voltage Vee -0.5t0 +7.0 v
Input Voltage ViN -0.5 to Vg +0.5 \
Output Current lo 10 mA
Storage Temperature Ts1a -55t0 +125 °C

Note:

Pemanentdevice damage may occurifthe above Absolute Maximum Ratings are
exceeded. Functional operation should be restricted to the conditions as detailed in
the operational sections of this data sheet. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

Copyright © 1995 by FUJITSU LIMITED and FUJITSU MICROELECTRONICS, INC.

PLASTIC PACKAGE
DIP-08P-M01

PLASTIC PACKAGE
FPT-08P-MO1

PIN ASSIGNMENT

INE1O s[]N

Voe [ |2 7] st
TOP VIEW

K 6| ]s2
our[4 | ]ano

v

This device contains circuitry to protect the inputs against
damage dus to high static voltages or electric fields. However,
it is advised that nommal precautions be taken to avoid

y 9
to this high impedance circuit.
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MB511

e

) ouT

S1 o——
Divide
Ratio
Controller
§2 o—
Figure 1. MB511 Block Diagram
FUNCTION TABLE
S$1 S2 Divide Ratio Operating Frequency
L L Not used -
L H 1 250MHz
H L 2 500MHz
H H 8 1000MHz
H=Vee
L= OPEN
PIN DESCRIPTIONS
Pin Number Symbol vo Descriptions
IN | Input. The connection with VCO should be an AC connection.
2 Vee - Power supply voltage input.
3 NC - No connection.
4 ouTt o Output. Termination resistor is necessary due to emitter follower output.
5 GND - Ground.
6 82 { Divide ratio control input.
7. S1 | Divide ratio control input. - .
8 N 1 Complementary Input.




MB511

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Unit Note
Min. Typ. Max.
Power Supply Voltage Vece 4.5 5.0 5.5 \
Operating Temperature Ta —40 +85 °C
Load Capacitance CL 5 pF Termination resistor 500Q

ELECTRICAL CHARACTERISTICS

Value
Parameter Symbol Unit Note
Min. Typ. Max.
Except termination
Power Supply Current lcc 15 23 32 mA output current.
i 500Q termination,
Output Amplitude Vo 04 0.8 1.2 Vpop C\ = 5pF max.
il fq 50 250 MHz
Min. value is measured
Input Frequency 12 fa 50 500 MHz with coupling capacitor of
1000pF.
1/8 f3 50 1000 MHz
Input Signal Amplitude Pin -20 +10 dBm 50Q
High Level Input Voltage ViH Vec—0.7 | Vee |Vec+0.5 \
8§81, 82
Low Level Input Voltage Vi, OPEN \
Low Level! Input Current | S1, §2 I 40 160 pA Vee =5V
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MB511

O VCC = +5.0V + 10%

0.1uF

L
.

—(\O—ﬂ
—(\0—0

Vec SW1 Sw2 Sampling scope prober point
1000pF for output waveform
PG. F— N O
50Q
MBS11 5000 § = 5pF
B (including scope and jig capacitance)

GND

=
T

Figure 2. Test Circuit
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MB511

TYPICAL CHARACTERISTICS CURVES

+10 T T i mm R +0 e T
Ta=25°C
2= 2 '
Zg 0 2g o
[oF"] og Guaranteed
[ [ Operating Area
z
5 =10 e | |5 e
[IY] Q.
Za Zq \
= 2 —20H S22 N
25 o =
sz Voo =50V L E ™S Voo = 4.5V,
] 4 22
= Vg =45V =T Vog = 5.0V
Vee =55V Vec =55V
10 100 1000 10 100 1000
INPUT FREQUENCY f, (MHz) AMPLITUDE P INPUT FREQUENCY f;, (MHz2)
Figure 3. Input Sensitivity Curve (1/8 Divide Ratio) Figure 4. Input Sensitivity Curve (1/2 Divide Ratio)
Power Supply Voltage Dependency Power Supply Voltage Dependency
+10 i ioi T TTIT T
. Ta=25C L 280 Ta=25C
L~ 0 H E
G -2 —
28 Sy 3. _—
5 n% 10 Area 11 > < 26.0
g 50 to 250MHz TE /
Sw 5l e
Fy-) g8 -
=2 @D~
55 2 x 240
st -
S< 3 5 <= Typ (23.0mA)
22.0
10 45 5.0 5.5
INPUT FREQUENCY f;, (MHz) POWER SUPPLY VOLTAGE V¢ (V)
Figure 5. Input Sensitivity Curve (1/1 Divide Ratio) Figure 6. Power Supply Current
Power Supply Voltage Dependency vs. Power Supply Voltage
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MB511

TYPICAL CHARACTERISTICS CURVES (Continued)

+1° 1 T i i T TTTIT 5 DU S T W +1o
Ve =5.0V
-l )
g ° 28 °
O o og
A 7] =
5z -1 5 Z -10 3
[ oy
ZY Zq
Z2 -20[ - = 2 -20
23 N || Ta=—a0c 23
S Ny L 2% LU
=< =% T DR Ta=25°C T =< %0 I_R[|T Ta=+25°C
. Ta=+85C TA=+85°C
10 100 1000 10 00 1000
INPUT FREQUENCY fiy (MHz2) INPUT FREQUENCY fj, (MHz)
Figure 7. Input Sensitivity Curve (1/8 Divide Ratio) Figure 6. Input Sensitivity Curve (1/2 Divide Ratio)
Temperature Dependency Temperature Dependency
T
E 280
4 u Ve =5.0V
< = [ — cC
€ c
.Z_?. 2 3 \
b3 ; 5010 > 260 P,
5 £&-10 000Nz e N
o w [N
£g 28
=E 20 24.0
g E Ta=-40°C E
=g K [ Ta=+25°C H <= Typ (23.0mA)
E<a N , c
PF: b - Ta= +315‘DI(: 22,0
j
10 00 1000 —40 0 40 80
INPUT FREQUENCY f, (MHz) TEMPERATURE Ta (°C)

2-78

Figure 9. Input Sensitivity Curve (1/1 Divide Ratio)
Temperature Dependency

Figure 10. Power Supply Current
vs. Temperature




MB511

PACKAGE DIMENSIONS

8-LEAD PLASTIC DUAL IN-LINE PACKAGE
_370+.g:g (Case No. : DIP-8P-M01)
+0.40
(9.40__ 530! .
M e
INDEX 1
1300(7.62)
244+ 010
! (6.20+0.25) TYp
039} 912 ] L o060+ 012 010+.002
(0.99j8~3°)ﬁ . (Lsztg'”) (0.26£0.05)
+.014
0357012
+0.35
0897338 / \
T .172(4.36) MAX
A .020(0.51) | .118(3.00) MIN
MIN
.100(2.54) .018+.003
TYP (0.46+0.08)
Dimensions in
©1988 FUIITSU LIMITED DOBOOSS-2C inches {millimeters)
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MB511

PACKAGE DIMENSIONS (continued)

8-LEAD PLASTIC FLAT PACKAGE
(Case No.: FPT-8P-M01)

250+ 010 089(2.25) MAX
008 ] (SEATED HEIGHT)
6357025,
~020 002(0.05) MIN
H H ELH"———T ) [1STAND OFR)
! L
:.307+.016
7.80+0.40
OEX 209“* o012 ' 2687 0fi6.801 350
O/ (5.30+0.30)

: .t
8 H E ~ .020+.008
St (0.50£0.20)

t i
050(1.27)} |.018+.004, _ L. +.002 +0.05,
e .‘(0.459;0 T0L21¢.005(0.13)m ~=-.006 Z 59710 15" 5793)

50380 ... 5
~ Rer - Details of “A” part 1

. g goos(o.zoﬁ
l '

-3 '

R !
g 02010 501
! 11.007(0.18) !
004(0 701 | = !

! MAX !
| 0271068 |

Dimensions in

©1988 FUNTSY LIMITED FO8002S-3C inches (millimeters)
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DATA SHEET

MB551 ASSP for DTS BIPOLAR
Prescaler with VCO (Dual-Modulus, 1.0 GHz)

W DESCRIPTION

The MB551 is a dual-modulus prescaler incoporating a voltage controlled oscillator (VCO) and is used with
900-MHz band frequency synthesizers. The MB551 consists of: a Colpitts oscillator with grounded base capa-
citor, a buffer amplifier with open collector output, a prescaler interface circuit, and a dual-modulus prescaler
operating at frequencies divided by 128/129. The oscillator block accommodates external components such
as a capacitor, a dielectric oscillator (resonator), and a variable capacitor. These components combined with
the circuitry on the MB551 chip makes up the VCO.

The VCO and the prescaler are connected by an internal circuit. This minimizes the effects of prescaler input
load variation on critical VCO characteristics, such as C/N ratio.

The MB551 typically operates at 5 V and draws 16 mA of current.

B FEATURES

Oscillator frequency: 1 GHz (Max)
Low power consumption: lcc = 16 mA (Typical)
Oscillator output power: 0 dBm (Typical)
C/N ratio: 70 dB (Typical) Measurement conditions: Af =50 kHz, BW = 15 kHz
65 dB (Typical) Measurement conditions: Af = 25 kHz, BW = 15 kHz
S/N ratio: 45 dB (Typical) Measurement conditions: BW = 0.3 to 3 kHz, 3 kHz.Dev, 1 kHz Tone
« Stable oscillator output
Supply voltage dependence: +200 kHz/V (Typical)
Frequency stability: 35 ppm/°C (Typical)

e o o o

(Continued)
B PACKAGE

8 pin Plastic SOP

(FPT-8P-MO1)

Copyright© 1995 by FUATSU LIMITED
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MB551

(Continued)
+ Pulse swallow method: Division-by-128/129 prescaler
+ Prescaler output with termination circuit: V| =1.6 Ve-p

B PIN ASSIGNMENT

‘ (Top view) Pin No. | Symbol Function

; foo [ 8{ ] aND 1 fvco VCO signal pin
2 Vce Power supply pin

vee []2 7 F.‘ E 3 M Module setting pin
N E 3 6 :] c 4 ouT Prescaler outpt.Jt pin
5 B Oscillator transistor base pin
outr []4 5 ;l B 6 C Oscillator transistor collector pin
7 E | Oscillator transistor emitter pin
(FPT-8P-MO1) 8 GND | Ground pin

B TIMING DIAGRAM (Example of Dual-modulus, division-by-128/129 type)

128 cycles 129 cycles

I 64 cycles | 64 cycles I ------------- l 64 cycles I 65 cycles I
out ” '

! ls4|64|64]64| l l | I l | |64|64|65l$4|65l64l64l l

tSET | ¢ tseT

,_4,..¥4‘
|

+ M pin = High: Division by 128
M pin = Low: Division by 129
(Vin = 2.0 V min, Vi = 0.8 V max.)
« Division plus one makes the high-to-low transition longer by one cycle of the frequency-divided signal.
2-82 . Setup time (tseT) from input of the M signal to change in the divide ratio of the prescaler is 16 ns (typical).
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B BLOCK DIAGRAM

VCO block

Bias circuit

Prescaler block

I_LDDXQ D Q D c:J

F1 F2 F3

]

—_

LDXQJ _on‘] Loon —~DXQ‘J~—DO—@OUT
F5 F6 F7 F8
—° oTe @ ¢ al—c a
|
i
]
M o—
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B MAXIMUM RATINGS

Parameter Symbol | Rating Unit Remarks
Supply voltage vee -0.510 +7.0 Y
. . i Do not apply external
Oscillator transistor base/ i
: . Vs, VE | — — DC voltage to the base
emitter applied voltage | or emitter pin.
M/OUT (Pin 3/4) applied |
voltage Vp1 | -0.5to Vcc + 0.5 \"
fvco/C (Pin 1/6) applied
voltage Vp2 VecsVr2<+7.0 "
Applied current [ +10 mA
Storage temperature Tstg -551t0 +125 °C
@ RECOMMENDED OPERATING CONDITIONS
i Value .
Parameter . Symbol Unit Remarks
Min. Typ. Max.
Supply voltage Vee 4.5 5.0 5.5 v
| External variable capacitor _
control voltage vr 15 45 v
Operating temperature Ta -40 - +85 °C
Prescaler output load CcL — — 8 pF




MB551

B ELECTRICAL CHARACTERISTICS

1. VCO Block
i E Value ! |
Parameter Symbol -  Unit Remarks
Min. Typ. Max. .
Oscillator frequency fosc — — 1000 MHz |
Oscillator output Pt { — . O — : dBm
!
i | ! Df =50 kHz, BW =
0 = B s
C/N ratio CIN — 1 Sf 25 ko, BW
' = Z, =
& | - 9B | {5kHz
BW = 0.3 to 3 kHz,
S/N ratio SIN P - 45 — ! dB 3 kHz, Dev, Tone
| 1 kHz
Fundamental/1st harmonic B
u a armoni ;
ratio SP-1 - -10 — ds ’
" .~  —401o0 85°C, 25°C
Frequency stability Aft — | 35 — ppm/°C (Typical)
Supply voltage variation Afr - . 200 ; — kHz/V | 5V+£10%
Mod Sense Afosc -— 4 | — MHz/V S%n\t/rol range: 1.010
! | .

Note: Electrical characteristics depend on external components and mounting conditions. These values are
reference values assuming the test circuit examples on pages 6 and 7.

2. Prescaler Block

Parameter Symbol Value Unit Remarks
Min. Typ. Max.
Supply current lcc — 16.0 — mA
Load capacitance -
Output amplitude Vour 10 | 16 — | vee t“é?;?ﬂ':;gg‘::n s used:
8 pF or less
Response frequency fin — — 1000 MHz
Allowable input power Pin -4 — +10 dBm
High-level input voltage ViH 2.0 - - M
(MC) Vi — — 0.8 \
High-level input current Iiw - - 04 mA
(MC) I -02 - - mA
Module setup time tser — 16 26 ns
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B TEST CIRCUIT EXAMPLE 1

2pF 82 nH
vT

ISV164 51 pF 0.01 uF
1500 MHz Lapr I

1pF 2pF 3pF

i
rr_”_ '—””—ﬁ-l 20 pF
B

GND E C
8 7 6 5

22nH [ g0 a MB551

—

51 pF|
I i 1 2 3 4
20 pF fveo Vee M OUT  High impedance prober
ouT PUTOH L————o0(Sampling scope)
(50 Q)

56 nH

L I0.01':‘:o=
& &

° T T
Vec (1.6V) 3520 pF 20 pF 0.01 = 20 pF 51 pF
3w ]

Chip capacitor: UMK316C, UMK212C, UCN103C Series (Taiyo Yuden)

Chip cail: LQN2A Series (Murata Works)
Dielectric oscillator: DRRO60UE (Murata Works)
Varicap: ISV164 (NEC)
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B TEST CIRCUIT EXAMPLE 2

3pF 82 nH
1
L

’ | Eﬁ—o\l
éf"333 51 pF 0.01 pF
1500 MHz J— F
LEJ T4P I I

Vee (+5 V) £2O pF 20 pF:

*

( 15pF 2pF 3pF
e
! = 20pF
,[ | !
GND IE c B
8 7 6 5
22 nH [] % 390 Q MB551
1 2 3 4
= 51 pF T
o 20 pF fveo I Vo M fouT  High impedance prober
OUT PUT O ! —————0 (Sampling scope)
(60 56nH | 1 M
; = T0.01pF
° +—— F *
0.01 5= 20 pF 51 pF
IR

Chip capacitor: UMK316C Series (Taiyo Yuden)

Chip coil: LQN2A Series {Murata Works)
Dielectric oscillator: DRROSOUE (Murata Works)
Varicap: MA333 (Mitsubishi Electric)
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B RECOMMENDED PC BOARD PATTERN

Dielectric oscillator

C1:
C2:
C3:
C4:
C5:
C6:
C7:
C8:
Co:
C10:
C11:
Cci12:
C13:
C14:

[Mounted component list]

1 pF (Taiyo Yuden UMK212C)
2 pF (Taiyo Yuden UCN103C)
3 pF (Taiyo Yuden UMK212C)
4 pF (Taiyo Yuden UMK212C)
2 pF (Taiyo Yuden UMK212C)
20 pF (Taiyo Yuden UMK316C)
51 pF (Taiyo Yuden UMK212C)
20 pF (Taiyo Yuden UMK316C)
20 pF (Taiyo Yuden UMK316C)
51 pF (Taiyo Yuden UMK212C)
20 pF (Taiyo Yuden UMK316C)
51 pF (Taiyo Yuden UMK212C)
20 pF (Taiyo Yuden UMK316C)
51 pF (Taiyo Yuden UMK212C)

C15: 0.01 uF (Fiim capacitor)
C16: 0.01 uF (Film capacitor)
C17: 0.01 uF (Fitm capacitor)

R1:

L1

L3:

VD:
Dielectric oscillator: (Murata Works DRR060 Series, 1.5 GHz)

390 Q (Rohm MCR25)

22 nH (Murata Works LQN2A)
56 nH (Murata Works LQN2A)
82 nH (Murata Works LQN2A)

15V164 (NEC)
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B MEASUREMENT RESULTS

(1) Supply Current

lcc
(mA)

20.0
Ta=+25°C
/.—/
_ /
Typ = 16 mA

15.0

4.5 5.0 5.5

Vee (V)

(2) Oscillation Waveform (50-kHz span)

Qutput level (dBm)

+10

\4\‘

-50

—60

-70

T

Frequency
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8 MEASUREMENT RESULTS (TEST CIRCUIT 1 ON RECOMMENDED PC BOARD)

(1) Conversion Gain

865

fosc /

(MHz)
855
/Afosc =42 MHzV

845
Vee=50V
1.0 2.0 3.0 4.0 5.0 1a=+25°C
Vr (V)
{2) Supply Voltage Variation
856.50
856.25 =
fosc Afosc=+430 kHz/V
(MHz) 856,00 5
855.75
i
855.50 ! Vim25 Yy
1 Ta=+25C
4.5 5.0 5.5
Vee (V)
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(3) C/N, SIN
- Control Voltage Dependence

) S — _SIN 50
ARk TTRRI -
C/N (A50 kHz)
CN 70 SIN
(dB) - (dB)
CIN (A25 kHz) =
60 40
50 i |Vee=5.0V
i |{Ta=+25°C
1.0 2.0 3.0 4.0 5.0
Vr (V)
- Supply Voltage Dependence
i
80 SIN 50
C/N (A50 kHz)
—
CN 70 B S s ; SN
(dB) i (dB)
60 CIN (A25 kHz) 40
50 Vr=25V
Ta = +25°C
4.5 5.0 5.5
Vee (V)
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B MEASUREMENT RESULTS

(1) Prescaler input Sensitivity Curve
« Supply voltage dependence (Ta = +25°C)

+20 {
E o
2 Ml 7775 SR
£ / Datasheet Spec. "

0 ] —~

é‘ Pin Sy e
2 (dBm)
g -10
8 4 —— Vec =45V
5 -20 22 ;
g : e ; — Vec=50V
B 30 -== Voo =55V

. Ly

0.6 1.0 1.4 1.8

Input frequency fin (GHz)

» Temperature dependence (Vcc =5 V)

y Spec i

% : — Ta=—40°C
-20 ] .
= —— Ta=+25°C

iz . --- Ta=+85°C

Input sensitivity Pin (dBm)

0.6 1.0 1.4 1.8
Input frequency fin (GHz)
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B MEASUREMENT RESULTS (TEST CIRCUIT 2)

(1) Conversion Gain

860 f

fosc
(MHz) /

845
/ Afosc = 7.5 MHz/V

830—

Vece=5.0V
10 20 30 40 50 Ta=+25C
Vr (V)
(2) C/N, SIN
- Control voltage dependence
80 50
CN 70 SIN SIN
(dB) i A D il Rt - (dB)
—_— l
60 _T— C/N (825 kHz) ——= 40
50— Vec=5.0V
i Ta = +25°C
1.0 2.0 3.0 4.0 5.0
Vr (V)
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B SAMPLE APPLICATION CIRCUIT

LD Do

C1
T Vee Vee
— |(6V) (5V)
c2
sq05 [1
IVec | W| ovsy [S» [S
16 15 14 13 12 11 10
MB87001A
Vee6V) {1 2 3 4 5 6 7
Vee [Clock|Datal LE |[fin [M
0.047 uF I
CKo———¢
Sio
STBO—
47 247 247 2
kQY kQY kQY
nLr ;'r "

LPF

Vee (5V)

Local frep.

20 pF =0.01 pF
R

2 pF
1L
i i
15184 LE_, 1500 MHz
= 4pF
bt PF Vee (5 V)
1pF 2pF
GND E Cc |B
8 7 6 5
MBS51
1 2 3 4
20 pF fvco Vee ouT
Vcee
56 nH 5V)
T 1000 pF
i 20 pF
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B ORDERING INFORMATION

Part number Package Remarks

MB551PF 8 pin Plastic SOP
(FPT-8P-MO1)
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B PACKAGE DIMENSIONS

8 pin Plastic SOP

(FPT-8P-MO1)

6.35 03 (.250 %06

HHAA

INDEX

-

5.30£0.30  7.80£0.40
(.209+.012) (.307+.016)

1.27(.050)
TYP

THE

|, 3.81(150)REF,

ey (9120.13.005) @)
(e (816013005 @

© 1994 FUITSU LIMITED F080028-4C-4

- 2.25(.089)MAX
(Mounting height)
0.05(.002)MIN
(STAND OFF)

S Rl

[

—

6.805%
(.26825ai)

i
[}
+0.05
0.1535% | 050:0.20

(.0062%% {.020£.008}

" Details of "A" part

— 0.50(.020)

_ll.0.18¢o0nmax

0.68(.027)MAX

1
1
1
1
!
x [
i
1
1
1
1

Dimensions in mm (inches)




The Fuijitsu family of CMOS PLLs offers a wide range of operating frequencies with low supply current and
voltages to meet many diverse design requirements. A serialinput programming capability is a feature of all

SECTION 3
CMOS Phase—Locked Loops (PLLs) — At a Glance

Fujitsu’s PLLs.
N A R

i | PR | ) | oo | SR | o | e
33 (meeroota | tona | BaY.|BnaY Ay | 20m0 | 27-58v | IRTL
315 |mes7oosa | tor7 [BMEY | BneY By | 2535 | ao-sov | IPO
327 |mesrotan | -neo |nay . |BRay Bray | eo | 4555V | SRl
337 | MB87076 1m0 | Bay Sy Bnays | 28m0 |27-ssv | PO
349 |megrosea | —es |2 fnone  |BMAY | o | 4sssv | PO
359 |MB87087 17 | Bnay I SneY B | 2505 | 30-60v | 1RO
371 | MB87091 300/~ ?2%'35 gi_%aary EB’i_r;aGrayaa 80~ | 27-a3v é?s;;st‘op‘
389 |MBE7093A | 145 |[725 none |64 -0 | 45-55v | 1800
399 |MBe7oss |1se@riv |DhAny (Binay Bnay | ygqqy | 1a-r7v | 1P
389 [MB87095A | /110|550 none |64 -0 | as-ssv 1520
3-89 | MBB7096A -0 | 750 none 128 -10 | 4555V é%-opg'
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MB87001A
CMOS PLL FREQUENCY SYNTHESIZER

CMOS SERIAL INPUT PHASE-LOCKED-LOOP (PLL)
FREQUENCY SYNTHESIZER

The Fujitsu MB87001A, fabricated in CMOS technology, is a serial input PLL frequency
synthesizer.

The MB87001A contains an inverter for connection to an external oscillator, a programmable
reference divider, a divide factor of programmable reference divider control circuit, a phase
detector, a charge pump, a 17-bit shift register, a 17-bit latch, a programmable divider (a binary PLASTIC PACKAGE
7-bit swallow counter, a binary 10-bit programmable counter), and a control generator for an DIP-16P-M04

extemnal dual modulus prescaler.

When supplemented with a loop filter and VCO, the MB87001A contains the necessary circuitry
to make up a Phase Locked Loop (PLL). Typically, a dual modulus prescaler such as the
MB501L can be added, allowing input frequency operation up to 1.1 GHz.

¢ Single power supply voitage: S, and Sz input (1/8, 1/16, 1/64,
Vpp =2.7V10 5.5V 1/128, 1/256, 1/512, 1/1024, 1/2048)
I . ® Programmable 17-bit divider with PLASTIC PACKAGE
* Y'd_e_‘f? tp;e ;a;::cr:e range: input amplifier consisting of: FPT-16P-M06
A= Binary 7-bit swallow counter
® 13MHz typical input capability Binary 10-bit programmable counter

@5V (fin input)

* 2 type of phase detector output
. -chin i ~ On-chip charge pump output
On-chip inverter for oscilator Output for extemal charge pump PIN ASSIGNMENT
® 8 divide factors for programmable e Easy interface to Fujitsu dual
reference divider is selected by S4, modulus prescaler
vop [ 1 16 [ ] Vss
ABSOLUTE MAXIMUM RATINGS (see NOTE) (Vgg = 0V)
Clock [] 2 15 [ ] osCi
Rating Symbol Value Unit Data E 3 14 :' 0SCout
Power Supply Voltage Vi Vgg -0.5t0 Vgg +7.0 \
pply Voltag DD ss ss Le[]4 130 ss
v Vgs —0.510 Vpp +0.5 v ) TOP VIEW
Input Voltage IN ss DD tin[] 5 12[]s,
Output Voltage Vour Vgs -0.5to Vpp +0.5 v M [: 6 1 :I S
Output Current lout +10 mA D E 7 10 :I oP
Open-drain Output V Vi, .5 to V| 3.0 v
p p ‘oop 's5~0. DD + oo []8 o [Jer
Operating Temperature Ta —40to +85 °C
Storage Temperature Tsta —651t0 +150 °C
Power Dissipation Pp 300 mwW
This device contains circuitry to protect the inputs against
damage dus to high static voltages or electric fields. However,
NOTE: Permanent device camage may occur if the above Absolute Maximum Ratings tis "f"'s“: that "n:"";'. precafions be “r‘:" o ':”"
are exceeded. Functional operation should be restricted to the conditions as et of ary voageHigher thanmaximumated vokages
detailed in the operational sections of this data sheet. Exposure to absolute )

maximum rating conditions for extended periods may affect device reliability.

Copyright ©1995 by FUJITSU LIMITED and FUJITSU MICROELECTRONICS, INC. 3_3
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Voo

Clock

Fig. 1 - MB87001A BLOCK DIAGRAM

N

?e

Data

e |

17-bit Latch

T

|

| A r———- a
| 17-bit Shift Register [ |
| | ; o<} ’ ; 15 ) OSCiy
= I »—ww_]
| 7-bit Shift Register 10-bit Shift Register (11 |
I [ | Crosa
[ | Oscillator |
e e )

7-bit Latch

10-bit Latch

3

| S

TR

Programmable Divider

="
z

|
!
|
|
|
J

Q

Divide Factor of
Programmable
Reference Divider
Control Circuit

Binary 7-bit
Swallow Counter

Binary 10-bit
Programmable Counter

r——=———=T"

i

il

Control Circuit

11-bit

Lad Programmable

Reference Divider

-
o

@@_jf) g

o
=

Charge Pump

Phase Detector
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MB87001A

PIN DESCRIPTION

Pin No. Pin Name Vo Description
1 Voo - Power supply voltage input
2 Clock 1 Clock signal input for 17-bit shift register

Each rising edge of the clock shifts one bit of the data into the shift register

3 Data | Serial data input for 17-bit shift register
The data is used for setting the divide factor of the programmable divider

4 LE | Load enable input
When this pin is high level (high active), the data stored in the 17-bit shift register is transferred to
the 17-bit latch.

5 fin I Input for programmable divider from VCO or prescaler output
This input involves the bias circuit and amplifier. The connection with the external dual modulus
prescaler should be an AC connection.

6 M (o] Control output for external dual modulus prescaler
The connection to the prescaler should be a DC connection. This output level is synchronized
with the falling edge of the fyy input signal (pin #5).
Pulse Swallow Function:
MB501L M = High: Preset modulus factor 64 or 128
M = Low: Preset modulus factor 65 or 129

7 LD [0} Output of phase detector
It is high level when fr and fp are equal, and then the loop is locked. Otherwise it outputs a
negative pulse signal.

8 Do [¢] Three-state charge pump output of the phase detector

The mode of Dg is changed by the combination of the programmable reference divider output
frequency (fr) and the programmable divider output frequency (fp) as listed below:

fr>fp:  Drive mode (Dg = High level)

fr=1{p:  High-impedance mode

fr<fp:  Sink mode (Do = Low level)

9 oR (o] Phase detector outputs for an external charge pump
10 oP [e] The mode of $R and ¢P are changed by the combination of the programmable reference divider
output frequency (fr) and the programmable divider output frequency (fp) as listed below:

oR oP

fr>fp:  Low Low

fr=fp: Low High-impedance
fr<fp:  High High-Impedance
* ¢P is a N-channel open drain output

1 $4 I Control input for programmable reference divider
12 Sy | The combination of these inputs provides 8 kinds of divide factor for the programmable reference
13 S 1 divider.
Divide| 1 | 1 | 1 1 1 1 1 1
actor| g 16 64 128 | 256 | 512 | 1024 | 2048

Sy 0 1 1 0 1 0 1

Sp 0 0 1 1 0 0 1 1

S3 0 0 0 0 1 1 1 1
14 OSCout (¢] Output pin for crystal oscillator

Output of the inverting amplifier
This pin should be open when an external oscillator is used.

15 OSCin | Input pin for crystal oscillator.

Input to the inverting amplifier that forms part of the oscillator

This pin receives the oscillator signal as AC coupled when an external oscillator is used.
For large amplitude signals (standard CMOS levels) DC coupling may also be used.

16 Vss - Ground
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FUNCTIONAL DESCRIPTION

DIVIDE FACTOR OF PROGRAMMABLE DIVIDER
Serial data of binary code is input to the Data pin. These data are loaded into the 17-bit shift register from the MSB. When the load enable signal (LE) is
high, the data stored in the 17-bit shift register is transferred to the 17-bit latch.

The data@ to@ set a divide factor of the binary 7-bit swallow counter and data to @ set a divide factor of the binary 10-bit programmable
counter. In other words, serial data is equivalent to the divide factor of programmable divider.

Fig. 2 - BLOCK DIAGRAM OF PROGRAMMABLE DIVIDER

17-BIT

—G
teioa o] 6] 6] o] (6] [6] [o] m [o} [0} [ (el () (X kel el (] el - il

Sy} S2| Sa]Ss|Ss| Se| S Sa | So | Sio] S} Si2] Sia] Sta| S1s] Sie| Siz| 17-BIT

Binary 7-bit Swallow Counter Binary 10-bit Programmable Counter MABLE
DIVIDER

)

'

'

:

: PROGRAM-
)

'

'

'

‘




MB87001A

Binary 7-bit Swallow Counter Data Input

QDO|O|O|O|O@|Q | raora
0 0 0 0 0 0 0 0
0 0 0 0 0 o] 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
LI 1 1 1 1 1 127

Note: Divide factor A: 0 to 127
Depending upon the divide factor set input (SW) of external prescaler, the input data should be as follows:
Exampie MB501L
SW = H (64/65): Bit 7 of shift register (7) should be zero

Binary 10-bit Programmable Counter Data Input

@ ® (ORRERNED) ©® FaciorN
0 o} 0 0 0 0 0 1 Q 1 5
0 0 0 0 4] 0 0 1 1 0 6
0 0 0 ] 0 0 0 1 1 1 7
1 1 1 1 1 1 1 1 1 1 1023

Note: Divide factor less than 5 is prohibited
Divide factor N: 5 to 1023

PULSE SWALLOW FUNCTION
fvco = [(N x M) + A] x fr
fvco: Output frequency of external voltage controlled oscillator (VCO)
N : Preset divide factor of binary 10-bit programmable counter (5 to 1023)
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 : Preset divide factor of binary 7-bit swailow counter (0 to 127)
fr  : Output frequency of the programmable reference divider

3-7
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TIMING CHART

ety ~t5 = 1us,

Data  Si7=MSB >(s1iXs15 ss X s 33X Sz X Sy=LSB

g -

4 2 t3
LE

=

Clock : Clock signal input for the 17-bit shift register
Each rising edge of the clock shifts one bit of data into the shift register.

Data : Serial data input for the 17-bit shift register

LE : Load enable input
When LE is high (high active), the data stored in the 17-bit shift register is transferred to the 17-bit latch.
The 17-bit data is used for setting a divide factor of the programmable divider.

RECOMMENDED OPERATING CONDITIONS

{Vss = 0V)
Value
Parameter Symbol Unit
Min Typ Max
Power Supply Voltage Voo 27 - 5.5 \"
Input Voltage Vin Vss - Voo v
Operating 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.



MB87001A

ELECTRICAL CHARACTERISTICS

(VDD = 3.0V, Vss = OV, TA =-40 to +85QC)

Value
Parameter Symbol Condition Unit
Min Typ Max
High-level Input Voltage Vin —_ 21 — —_
Except fiy and OSCyy v
Low-level Input Voltage Vi - — — 0.9
v Vin Amplitude in AC 08 - - ’
Input Sensitivity Pl ; Vp.p
OCSy Vosc coupling, sine wave 10 — _
High-level Input Current %) Vin=Vpp —_ 1.0 —
Except fy and OSCyy uA
Low-level Input Current I ViN=Vss - -1.0 —_
fiN Hin _ +30 _
Input Current Vin = Vsgs to Vpp pA
OCSin losc — +30 —
High-level Output Voltage Von loH = OpA 2,95 — —
Except ¢P and OSCoyr \
Low-level Output Voltage VoL loL = OpA —_ - 0.05
Low-level Output Voltage oP VoL log = 0.8mA — — 0.8
High-level Output Voltage Vomx loH = OpA 2.50 — — \"
OSCour
Low-level Output Voitage Voux loL = OpA — — 0.50
High-level Output Current lon Von = 2.0V -0.5 — —
Except ¢P and OSCouyrt mA
Low-levei Output Current loL VoL =0.8V 0.5 — —
N—channel Open Drain = — —_
Cut Off Current oP lorr Vo=Vpp +3.0V 10 KA
Power Supply Currentx! lop —_ —_ 2.0 — mA
Max. Operating Frequency of _ _
Programmable Reference Divider MAXd 13 20 MHz
Max. Operating Frequency of Programmable Divider fMAXp —_ 10 20 — MHz

Note: x1: fjy = 5.0MHz, 12.8MHz crystal is connected between OSCy and OSCoyr.
Inputs are connected to ground except for fyy and OSCyy. Outputs are open.



MB87001A
ELECTRICAL CHARACTERISTICS

(Vpp = 5.0V, Vsg = 0V, Ta = —40 to +85°C)

Value
Parameter Symbol Condition Unit
Min Typ Max
High-level Input Voltage Vi — 3.5 — —
Except fiy and OSCiy v
Low-level Input Voltage Vi — — — 1.5
fin Vi Amplitude in AC 10 - -
Input Sensitivity pitude in Vp.p
ocsiy Vosc coupling, sine wave 15 _ _
High-level Input Current [ Vin=Vpop —_ 1.0 —
Except fiy and OSCyy pA
Low-level Input Current he ViN=Vss — -1.0 —
fin I — +50 —
Input Current VN = Vgs to Vpp HA
OCS)y losc — +50 —
High-ievel Output Voitage Vo loy = OpA 4.95 —_ —_
Except P and OSCoyr v
Low-level Output Voltage Vou loL = OpA — — 0.05
Low-level Qutput Voltage oP Vorp loL=0.8mA —_— — 1.0
High-level Output Voltage Vorx lon = OpA 4.50 — — v
OSCout -
Low-level Output Voltage Voux oL = OpA — — 0.50
High-level Output Current loH Von = 2.0V -1.0 — —_
Except ¢P and OSCourt mA
Low-level Output Current oL VoL=0.8V 1.0 —_ —_
N-channel Open Drain _ — _
Cut Off Current oP lorr Vo =Vpp +3.0V 1.0 A
Power Supply Current+! lop — - 2.0 —_ mA
Max. Operating Frequency of _ .
Programmable Reference Divider MAXd 15 25 MHz
Max. Operating Frequency of Programmable Divider fMAXp — 13 25 — MHz

Note: *1: fiy = 5.0MHz, 12.8MHz crystal is connected between OSCyy and OSCoyr-
Inputs are connected to ground except for fiy and OSCiy. Outputs are open.
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Fig. 3 -TYPICAL APPLICATION EXAMPLE

c
! Vex(Max.8V)
v l 7 Vv, »
L o= | F O 10kQZ
cTX AV L
vy
";I rr_.._._ 12k
16 15 14 13 12 11 10 9 O OUTPUT
MB87001A
0.047uF 1 2345678 Veg
S [ tooka
] 4
Clock O- 33kQS "
Datag AW |
LE
z =2 10000F 32
23 1ooopFI-E _I I—;)? l
mw nr
47KQ 47kQ 47KQ 8 7 6 5
MB501SL
Vee 1 2 3 4
T [_| — Xl :12.8MHz xtal /
Vee 5V £10%
1000pF == ¢ 1000pF Vex -8V Max.
I Cy4. Co :depends on crystat osillator
Locko
Det.
10kQ

TYPICAL CHARACTERISTICS CURVES

Inupt Sensitivity vs. Input Frequency

(fin Section) Power Supply Current vs. Input Frequency
Vop =5V, Ta = +25°C Vpp = 5V, Ta = +25°C
500 6
OSCyy = 12.8MHz
/ 5 - Ir=01MHz
200
/ 4
100 Power
Supply
Ing"-‘t' Current 3
Sensitivity so o (mA)
Vin (MVp.p) / oo
2
20 L~
/ :
10
5 — 1 2 5 10 20 50 100
1 2 5 10 20 50 100 Input Frequency fiy (MHz)

Input Frequency fi (MHz)

3-11



3-12

MB87001A

PACKAGE DIMENSIONS

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

08 +0.20
12 (1955 5 39) ———

o e s R o Mk B T

| f

244+.010  .300(7.62)
(6.2010.25) P

+.0
o .770_.0

INDEX-1

O |
woexz T LT LT L LT LT —

012
0397, 060012 .010+.002
(0.99jg-3° ) (0.2520.05)

( .52jg‘3°)

Jj 172(4.36)MAX
) N A

.118(3.00)MIN

) | .020(0.51)MIN
' .018+.003

(0.46+0.08)

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

16-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-16P-M06)

.089(2.25)MAX

4 i
1 (MOUNTING HEIGHT)
+.010 +0.25
[+ 4002508 (1018558) ——  002(0.05)MIN
(STAND OFF HEIGHT)
-
HEAAAAAA
307016
INDEX (7.80%0.40)
268+016 (6,4 +0.40
e 200012 008 (449-:20)
O - (5.30+0.30)
EREER N S
- I (0.50£0.20)

|
| otetoo4’
os0(127)| L ’ e 3.005(0.13) @ ooejf)’g? (015995,

TYP 7 (0.45£0.10)
w | Detisot*A"pat | | Detalsof'B"pant |
. T | 016(0.40) | | | 008(0.15) |
. | 1] |
e N = :
R N
1] — ———
' e b : ’ 008(0.20) :
| 008(0.20)! | -008(0.
771 .004(0.10)]
=] ! ’t' oo070.18) || ’J_ 0070.18) |
e 350(8.89) REF | MAX } | MAX :
= L 027068) | : 027(058) |
Lo o max g 7 T MAx
©1991 FUJITSU LIMITED F16015S-2C . s\i:mhzrs‘s(il'?yﬁr:‘eters)
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DATA SHEET ———

MB87006A Frequency Synthesizer
CMQOS Serial Input Phase Locked Loop (PLL)

CMOS SERIAL INPUT PHASE-LOCKED-LOOP (PLL)
FREQUENCY SYNTHESIZER
The Fujitsu MB87006A, fabricated in CMOS technology, is a serial input Phase Locked Loop
(PLL) frequency synthesizer.
The MB87006A contains an inverter for connection to an extemal oscillator, programmable
reference divider (binary 14-bit programmable reference counter), 14-bit shift register, 14-bit
latch, phase detector, charge pump, 17-bit shift register, 17-bit latch, programmable divider
(binary 7-bit swallow counter, binary 10-bit programmable counter) and control generator for
dual modulus prescaler.
When supplemented with a loop filter and VCO, the MB87006A contains the necessary circuitry PLADS|"|;I-(1:6|;I5-«§§4AGE
to make up a Phase Locked Loop (PLL). Typically, a dual modulus prescaler such as the
MBS01L can be added, allowing input frequency operation up to 1.1GHz.
e Wide range power supply voltage: « Binary 14-bit programmable |
Vcec=3.0t0 6.0V reference counter |
® Wide temp range: Ta = —40 to 85°C ® Divide factor of programmable
divider and programmable reference
® 17MHz typical input capability divider are set by serial data input
@5V (fin input) (The last data bit is a control bit) PLASTIC PACKAGE
FPT-16P-M06
e On-chip inverter for oscillator ¢ 2types 9' phase detector output
« On-chip charge pump output
® Programmable divider with input « Output for external charge pump
ampifier consisting of: o Easyinterface with Fuiitsu PIN ASSIGNMENT
« Binary 7-bit swallow counter prescalers
« Binary 10-bit programmable 16 dard duakind . u
. -pin standard dual-in-line package
counter (Su:’ﬁx: =t packag osc[]1 16] ] R
* Programmable reference divider 16-pin standard flat package
with input amplifier consisting of: (Suffix: -PF) OSCour [: 2 15 j i
ABSOLUTE MAXIMUM RATINGS (see NOTE) w[]3 14 [} REFour
- - — - VDDI:4 133"
TOP VIEW
Power Supply Voltage Vo Vs ~0.510 Vgg +7.0 v bo[]s 2[Jm
input Voitage Vin Vss —0.5to Vpp +0.5 \Y vss[]6 1[JLE
Output Voitage Vour Vss ~0.5to Vpp +0.5 v ol )7 1017 pata
Output Current lout +10 mA fin| |8 917 clock
Operating Temperature Ta —40to +85 °C
Storage Temperature Tsta ~55t0 +125 °C
Power Dissipation Pp 300 mwW This device contains circuitry to protect the inputs against
damage dus to high static voltages or electric fields. However,
NOTE: Psrmanam device damage may occur if the above A Ratings are f is advised that "°"“ﬂ' Elacauuons be taken to_avoid
operation should be restricted to the conditions as dﬁallﬁd in the operational sections of this data shest. ofany then rated voltages
osure to absolute maximum rating conditions for extended periods may affect device to this high :mpsdanca circut.
Copyright© 1995 FUJITSU LIMITED and FUJITSU M|CROELECT§ONICS, INC.
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Fig. 1 - MB87006A BLOCK DIAGRAM
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MB87006A

PIN DESCRIPTION

Description

1 OSCix ! Input pin for crystal oscillator.

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

2 OSCoyr [e] Output pin for crystal oscillator.
Output of the inverting amplifier. This pin should be open when an external oscillator is used.

3 fv (o] Monitor output of the phase detector.
This pin is tied to the programmable divider output.

4 Voo - Power supply voltage input.

5 Do o] Three-state charge pump output of phase detector.

The mode of Do is changed by the combination of programmable reference divider output frequency
fr, and programmable divider output frequency fv as listed below:

fr>fv: Drive mode (Do = High level)

fr=1tv: High impedance

fr < fv: Sink mode (Do = Low level)

6 Vss - Ground.

7 LD [e] Qutput of phase detector.
It is high level when fr and fv are equal, and when the loop is locked.
Otherwise it outputs negative pulse signal. ‘

8 fin | Clock input for programmable divider.
This input contains internal bias circuit and amplifier. The connection with an external dual-modulus
prescaler should be an AC connection.

9 Clock | Clock signal input for 17-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 programmabile divider and programmabile reference divider.

The last bit of the data is the control bit. Control bit determines which latch is activated. The data
stored in the shiftregisteris transferred to the 14-bit fatch when the bitis high, and to 17-bit{atch when
low.

11 LE i Load enable input with internal pull up resistor.
When this pinis high (active high), the data stored in shift registeris transferredto 14-bitlatch or 17-bit
latch depending on the control bit data.

12 M [o] Control output for an external dual modulus prescaler.
The connection to the prescaler should be DC connection. This output level is synchronized with fall-
ing edge of fin input signal (pin #8).
Pulse swallow function:
e.g. MB501L: M = High: Preset modulus factor 64 or 128
M = Low Preset modulus factor 65 to 129




MB87006A
PIN DESCRIPTION (Continued)

13 fr (o] Monitors output of phase detector input.
This pin is tied to the programmabie reference divider output.

14 REFour o] Monitor output pin of the reference frequenéy.
This output can be used as system clock for microprocessor, or reference oscillator for another PLL

frequency synthesizer.

Output for external charge pump.

15 oV o
16 oR o The mode of ¢R and ¢V are changed by the combination of programmabile reference divider output
frequency fr and programmable divider output frequency fv as listed below.
oR oV
fr> fv: Low-level High-level
fr=ty: High-leve! High-level
fr < fv: High-level Low-level

FUNCTIONAL DESCRIPTION

SERIAL DATA INPUT TIMING

ti~ts> Tus
Data S17 = Mia)(ils ) s7 Sj@ Control bit

*(S14) (S13) Tt (S8) | (87) B (S2) (S1) {Control bit)

Tt LT
Clock r— cccce D hee——
LE - - o - -
] -
t 13 s 1
ts

» Data for programmable reference divider.

Notes: Data: Serial data input is used for setting divide factor of programmabile reference divider and progranmable divider.
Data is input from MSB, and last bit data is a control bit.
Control bitis set high when divide factor of programmable reference divideris set. Control bitis set low level when divide factor of

programmable divider is set.
Clock: Data is input to internal shift registers by rising edge of the clock.

LE: Load enable input:
When LE is high, the data stored in shift register is transferred to 14-bit latch, or 17-bit latch depending on the control bit setting.
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PULSE SWALLOW FUNCTION

DIVIDE FACTOR OF PROGRAMMABLE REFERENCE DIVIDER

fvco = [ (N x M) + A] x fosc + R (N > A)

: Output frequency of external voltage controlled oscillator (VCO)
. Preset divide factor of binary 10-bit programmable counter (5 to 1023)

: Preset modulus factor of external dual modulus prescaler
(e.g. 64 in 64/65 mode, 128 in 128/129 mode of an MBSO 1L prescaler)

: Presaet divide factor of binary 7-bit programmable counter (0 to 127, A <N)
: Output frequency of external oscillator

. Preset divide factor of binary 14-bit programmable reference counter (S to 16383)

Serial data consists of 14-bit data, which is used for setting divide factor of programmabile reference counter, and 1-bit control data. In this case,
control bitis set high level.

The data format is shown below.

L
Shift Register

SZZ?L?& ‘ '-‘SB MSB
L
Data—#1 . )
= . Fole|o|ole]e]o]elo|e|olele
L
:------- EER PR PR B S -—:‘--- B R T
LE—»] *H" S1| S2] Saf Se ] Ss| Sef S7 ] Ss St0] Sit] S| Sus

Programmable
Reference
Divider

BINARY 14-BIT REFERENCE COUNTER DATA INPUT

1]

'

1]
T
sl
iR
.l
o]

1]
e

1]

L]
iR

1}

1]
pg——1
=]

1]
iy

.
i
el

L

[}

1]

L}

1]

@

®

®@

00|06

@

®

Divide
Factor

0
0
0

1

0
0
0

1

1

0 0 0 0

1 1 1 1

0 0
0 0
0 0

5
6
7

16383

Note: Divide factor less than 5 is prohibited.
Divide factor : 5 to 16383




MB87006A

DIVIDE FACTOR OF PROGRAMMABLE DIVIDER
Serial data consists of 17-bit data, which is used for setting divide factor of programmable divider, and 1-bit control data. In this case, control bitis
setlow level. The data@to@ set a divide factor of 7-bit swallow counter and data to@set divide factor of 10-bit programmable counter.

The data format is shown below.

G s ws ’;

I || (] _ :

== < [lo|o|o|e|o|o|oe|o|o|o|e|e|s|e]e|®] fitum
o 0

LE —s=} “L" L—:ﬁ SifS2] Sa|SaSsf Sef S )'—— Ss | So | S0} Sui] Sz Sia] S| Sis{ Swe{ Sv7 | 17-bit Latch s

Rl et Tt 0 B Tl A :

)
Binary 7-bit Swallow Counter Binary 10-bit Programmable Counter girei%rearmmable :

reecememm e

BINARY 7-BIT SWALLOW COUNTER DATA INPUT

O|G|6|0 0|00 ke

©C O O OO
o o0 o0 o000
o O o oo
- 0O 0O 0O
o - O = O
AW N~ O>

0
0
1
1
o]

o 0O 0O o0

1 1 1 1 1 1 1 127

Note: Divide factor A: 0 to 127
Depending upon the divide factor set input (SW) of external prescaler, the input data should be as follows.
e.g. MB501L (+65/65)prescaler
SW = H (64/65): Bit 7 to shift register (7) should be zero.

BINARY 10-BIT PROGRAMMABLE COUNTER DATA INPUT

@ ® PIROIO6G 9@3&?
0 o] o o] o 0 o 1 0 1 5
0 o] o o | o 0 0 1 1 0 6
0 o] o 0 0 0 1 1 1 7
; 1 1 1 1 1 1 1 1 1 1023

Note: Divide factor less than 5 is prohibited.
Divide factor N : 5 to 1023
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PHASE DETECTOR OUTPUT WAVEFORM

L1

]

Do

L

oR

[\

o L

&3 High impedance

Power Supply Voltage Voo 3.0 6.0 v
Input Voltage Vi Vss Voo "
Operating Temperature Ta —40 +85 °C
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MB87006A

ELECTRICAL CHARACTERISTICS

(Voo = 3.0V, Vss = 0V, Ta = 40 to 85°C)

High-level Input Voltage Viu Voox0.7
Except fin v
Low-level Input Voltage and OSCw Viu Voox0.3
Inout Sensitivi fin Viep Amplitude in AC 05
nput Sensitivity coupling, sine wave Ver
OSCw Vsin 0.5
High-level Input C t ! Vin = Vi
igh-level Input Curren Except fin M w = Voo 1.0 A
and OSCw
Low-level Input Current [ Vin = Vss -10
fin Hin Vin = Vss to Voo £30 pA
Input Current OSCw losc Vin = Vss to Voo +30 pA
LE Ie Vin = Vss -40 HA
High-level Output Vottage Except Von fon= A 295
OSCour v
Low-level Output Voitage Vou lou = OpA 0.05
High-level Output Current low Von =26V 05
Except M
and OSCour mA
Low-level Output Current lou VoL=0.4V 05
High-level Output Current lonm Vor = 2.6V 07
M mA
Low-level Output Current lowt Vo= 0.4V 1.5
Power Supply Current »* loo 25 mA
Maximum Operating Frequency of
f
Programmable Reterence Divider maxd 0 0 MHz
Maximum Operating Frequency of .
Programmable Divider P 10 20 MHz

Notes: *1: fin = 8.0MHz 11.5MHz Crystal is connected between OSCw and OSCour.
Inputs are grounded except for fin and OSCw. Output are open.
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ELECTRICAL CHARACTERISTICS (continued)

(Voo = 5.0V, Vss = 0V, Ta = —40 to 85°C)
| Symbol - - -
: - Min | Typ
High-level Input Voltage Vin Voox0.7
Except fin v 3
Low-level Input Voltage and OSCi Vi Voox0.3
o fin Viep Amplitude in AC 05
Input Sensitivity coupling, sine wave Vee
OSCin Vsin 0.5
igh- i ! Vin =
High-level input Current Except fin M '™ = Voo 1.0 A
and OSCw
Low-level Input Current I Vin = Vss -1.0
fin ifin Vi = Vss to Voo 50 HA
Input Current OSCi losc Vin = Vss to Voo 1850 HA
LE e Vin = Vss -60 PA
High-level Output Voltage Except Von lon = OA 495
OSCour v
Low-level Output Voitage Vou lou = OpA 0.05
High-level Output Current lon Von= 4.6V -1.0
Except M
and OSCour mA
Low-level Output Current lou Vo= 0.4V 1.0
High-level Output Current lonm Von = 4.6V -1.5
M mA
Low-level Output Current lowm Vo= 0.4V 30
Power Supply Current «* loo 35 mA
Maximum Operating Frequency of
Programmable Reference Divider fmaxd 10 % MHz
Maximum Operating Frequency of
Programmable Divider fmaxp 7 % MHz
Note:  +1. fin = 8.0MHz, 11.5MHz Crystal is connected between OSCw and OSCour
Inputs are ground except for fin and OSCw. Outputs are open.
3-23
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TYPICAL CHARACTERISTICS CURVE

INPUT SEVSITIVITY CHARACTERISTICS (fin Section)
Voo = 5V, Ta = 25°C
500
200
100
50 ,/
Input Sensitivity
Vfin (mVe.e) /
——
20
10
5
2
1 2 5 10 20 50 100
Input Frequency fin (MHz)
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PACKAGE DIMENSIONS

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

+.008 +0.20.
77029721955 _ 53—

woex1 1131 1 (1 1 1 | p———

T

15" MAX
+

E .
244+ 010 .300(7.62)
(6.20£0.25)  TYP

1

-~ '
INDEX-2 P
REATATRVEERERPAN —
+.012 +.012 1
i lo3elfs | 1.08075 010+.002 |
T ‘55 +0.30 025+005
0997330 1527930, (0.25+0.05)
[ \ T
172(4.36) MAX
| 1.118(3.000 MIN
it
.050(1.27) 100(2.54) 018+.003 ‘
TmaxT T T TYP “TT046£0.08) 020(0.51) MIN
Dimensions in
© 1988 FUJITSU LIMITED D160338-2C inches (millimeters)
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PACKAGE DIMENSIONS (Continued)

16-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-16P-M06)

-089(2 25) MAX
i (SEATED HEIGHT)

« 010 - 025 | i
—~400" 5ng(1015 020 ! !
i H w. 002(0.05) MIN
H H H H R H T"“ - (STAND OFF)
307- 016
INDEX 17.80- 0.40) . .016 - 0.40,
209- 012 268 008(680—0,20)
o g |[5.30- 0.30)

TrreerL —t o

= l:
1.27 018 - .004 - 002 -0.05
25%,%3—)-1——] V(O Ema@ ¢005(013) M | 006 _ 50711015 _§ 92!

. Detais of "A" part :

______________ -
h

Details of "B part |

)
s :
0161040), 00840.15) »
i S ‘
[
i Lo 008(0.20) |
.008(0.20)1 ! !
L 0071018) ' | | 007018
! ; —_—= 1 MAX .
= 350(8 89 REF -~ 1027068 | 5 027(0.68) !
Tmax MAX
e Max Lo 2RT 0 Dimensions in
© 1990 FUJITSU LIMITED F160158-2C inches (millimeters)
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MB87014A Assr
CMOS PLL Frequency Synthesizer

CMOS SERIAL INPUT PHASE-LOCKED-LOOP (PLL)
FREQUENCY SYNTHESIZER

The Fujitsu MB87014A, fabricated in advanced CMOS technology, is a serial input phase locked
loop (PLL) frequency synthesizer with an on chip 180MHz dual modulus prescaler.

The

MB87014A contains a dual modulus prescaler, inverter for an extemal oscillator,

programmable reference divider, control circuit, phase detectors, charge pump, programmable
divider (binary 6-bit swallow counter and binary 10-bit programmable counter).

The MB87014A can make up PLL frequency synthesizer operating up to 180MHz.

Single Power Supply Voltage: Vpp = 4.5V to 5.5V
Wide Temperature Range: Ta = -30 to 60°C
180MHz input capability @5V (fin input)
On-chip inverter for oscillator
Programmable divider with input amplifier consisting of;
Binary 6-bit swallow counter
Binary 10-bit programmable counter
Programmable reference divider with input amplifier consisting of;
Binary 16-bit programmable reference counter
Divide factor of programmable divider and programmable reference divider are set by
serial data input. (The last data bit is a control bit.)
3-type of phase detector outputs
On-chip charge pump output for active LPF
On-chip charge pump output for passive LPF
Output for external charge pump
16-pin Standard Dual-in-line Package (Suffix: -P)
16-pin Standard Flat Package (Suffix: -PF)
Pulse Swafllow l-'un’c‘:lticnlzlI Al (f A) (N> A
=[(N x M) +A] x + >
tvco :V%outptln(t frequ)encyll of(&?gmal \)/oltage )oontrolled oscillator (VCO)
N : Preset divide factor of binary 10-bit programmable counter (5 to 1023)

PLASTIC PACKAGE
DIP-16P-M04

PLASTIC PACKAGE
FPT-16P-M06

PIN ASSIGNMENT

osew[]1 O 16 R

M  : Preset modulus factor of intemal dual modulus prescaler (64/65)
A : Preset divide factor of binary 6-bit swallow counter (0 to 63) OSCOUTD 2 15 j o
fosc : Output frequency of the extenal oscillator
lg : Preset divide factor of binary 16-bit programmable reference counter fVE 3 . 14 j NC
(5 to 65535)
ABSOLUTE MAXIMUM RATINGS (see NOTE Voo []4 13{ ]t
— " Rating » TOP VIEW
5 % i 3% i HE e DOPE5 123001\
Power Supply Voltage Voo Vgs~0.3to Vgs +6.0 v
Input Voltage Vin Vss 0.3 to Vpp +0.3 v ves []6 1M JLE
Output Voltage Vour Vgs 0.3 10 Vpp +0.3 \ 5 Ij 7 10{7 pata
Output Current lout +10 mA
Operating Ambient Ta 3010 +80 °c in[}e 9] clock
Temperature
Storage Temperature Tsta 40 to +125 °C
Pover Disspaon Po 00 | [ s o ot
NOTE: Permanent device damage may occur if the above Absolute Maximum Rating it is advised that normal precautions be taken to avoid

are d. F i
operation should be restricted to the conditions as detailed in the operational sections of this data sheet.
to absolute i rating itions for periods may affect device reliability.

Copyright © 1894 by FUJITSU LIMITED and FUJITSU MICROELECTRONICS, INC.

i of any voltage higher than maximum rated voitages
to this high impedance circuit.
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MB87014A

MB87014A BLOCK DIAGRAM
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MB87014A

PIN DESCRIPTION

 Dessription

1 OSCw 1 Input pin for crystal oscillator.
Inputto the inverting amplifier that forms part of the oscillator. This pin receives the oscillator signal as
AC coupled when an external oscillator is used, but for large amplitude signals (standard CMOS lev-

els) DC coupling may also be used.

2 OSCout o Output pin for crystal oscillator. 3
Qutput of the inverting ampilifier. This pin should be left open when an external oscillator is used.

3 fv o Monitor pin for the phase detector input.
This pin is tied to the programmable divider output.

4 Voo - Power supply voltage input.

5 Dor o Output pin for low pass filter (Passive type).

The mode of Dor is changed by the combination of programmabie reference divider output frequency
f., and programmable divider output frequency fv as listed below:

fi > fv: Drive mode (Doe = High level)
fr=fv: High-impedance
fi<tv: Sink mode (Dor = Low level)
6 Vss - Ground.
7 LD (o] Qutput of phase detector.
Itis high level when f, and fv are coherent, and when the loop is locked. Otherwise it outputs negative
pulse signal.
8 fn i Frequency input to an internal prescaler from VCO.

The connection with VCO should be AC connection.

9 Clock | Clock signal input for shift registers.
Each rising edge of the clock makes one bit of the data shift into the shift registers.

10 Data | Serial data input for shift registers.
The !ast bit of the data is the controlbit The control data determines which latch is activated.

11 LE ! Load enable input.
When this pin is high, the data from shift register is latched into programmabie reference divider or

programmable divider depending upon a control bit setting.

12 Doa (o] Qutput pin for low pass filter (Active type).

The mode of Doa is changed by the combination of programmable reference divider output frequency
f,, and programmable divider output frequency fv as listed below:

f> v Sink mode (Doa = Low level)

fr=fv: High-impedance

fe<fv: Drive mode (Doa = High level)

13 fi o Monitor pin for the phase detector input.
This pin is tied to the programmable reference divider output.

14 NC - No connection.

15 oV o Output pins for low pass filter (differential filter type).
16 oR o Outputs for external charge pump are changed by the combination of programmable reference di-
vider output frequency f,, and programmable divider output frequency fv as listed below.
oV oR
fi >t High levet Low level
fr=tv. High level High level
fr<fv: Low level High level
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FUNCTIONAL DESCRIPTIONS

DIVIDE FACTOR OF DIVIDER

Serial data of binary code is input to Data pin. On rising edge of clock shifts one bit of data into the shift registers. Input data consists of 16-bitdata

and 1-bit of control data. The control data determines which latch is activated. When control bit is high, 16-bit latch is selected. When low, 6-bit
laich and 10-bit latch is selected.

Last Data Input First Data Input

Data Stream

(o} leX(o] [0l Io) (o[ (O OCIDIIENERITINOINO)
111

Control Bit [ LSB

Divide factor of divider sefting bits

Theserial datais input to 16-bit shift registers and 1-bit control register. When load enable is high, the data from the shiftregister is latchedinto the
programmable reference divider (binary 16-bit programmable reference counter) or programmable divider (binary 6-bit swallow counter and
binary 10-bit programmable counter) depending upon a control bit setting.

Gonwol Lf‘“ ﬁsa
=d-Hole|e(o|e|o|oje|o|e|oje|a|o| 6| o],
NN NN
t—+[+0|0]|0]|®|0|0|0|0|0|0|0|@|®| | 6| 6|
y_ v IR I R IR IR 2 R

Binary 16-bit Programmable Reference Counter (C = *H")

or
Binary 6-bit Swallow Counter or Binary 10-bit Programmable Counter (C = *L")




MB87014A

FUNCTIONAL DESCRIPTIONS (Continued)

BINARY 6-BIT SWALLOW COUNTER

DATA INPUT BINARY 10-BIT PROGRAMMABLE COUNTER DATA INPUT
M- OO IO [ORIGHIO] P OO0 00|00 |@|BG|6
0 o] o 0 0 0 0 5 1 0 1 0 0 0 [+} 0 0 0
1 1 0 0 0 0 0 6 0 1 1 o 0 0 0 0 0 0
2 0 1 0 0 0 0 7 1 1 1 0 0 0 0 0 0 0
63 1 1 1 1 1 1 1023 1 1 1 1 1 1 1 1 1 1

« Divide factor A: 0 to 63 « Divide factor N: 5 to 1023 :

« Divide factor less than § is prohibited.

BINARY 16-BIT PROGRAMMABLE COUNTER DATA INPUT

e |O|©|0 010|000 |0|0|0|0|0|0|0 |G
5 t1to} 1] o] ojo}joftofpojo]|] ofojo]|] 0] o] O
6 o|t1+]t]o}fo]Jojojojo}]o})o o] ojo}] 1t }oO
7 i1 {1} t1r}jo0}jo}jo}jo}jpojlo}jojo}jofjojofjojo

65535 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

 Divide factor R: 5 to 65535
« Divide factor less than 5 is prohibited.

STAND-BY MODE
When all zero of 16-bit serial data is input, the MB87014A goes to stand-by mode. During stand-by mode, internal circuit stops operation and fin and
OSCn are forced to high level. Thus, iow supply current is achieved. Stand-by down mode is release, when the data except all zero data is input.

SERIAL DATA INPUT TIMING

t~tsz tus

m_ ® X® ..0X0_ . _oXoXe

L Sl

LE P o i}
-— -— tylta— 1
vty k! ) —

' ' * LI )
ts —i—t—

Notes: Data: Serial data input is used for setting divide factor of programmable reference divider or progranmable divider.

Data is input from MSB and last bit data is control bit.
Controi bitis high level when divide factor of programmable reference divider is set. Control bit is set low level when divide factor

of programmable divider is set.
Clock: Clock input for 16-bit shift registers and control register. Data is input into internal shift registers by rising edge of the clock.
LE: Load enable input:
When LE is high, the data from shift register is latched into programmable reference divider or programmable divider depending
upon the control bit setting.
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PHASE DETECTOR OUTPUT WAVEFORM

< HIGH IMPEDANCE
<3 HIGH IMPEDANCE

fv

Dor
Doa

oV

LD
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RECOMMENDED OPERATING CONDITIONS

(Vss = 0V)
i . Value i
sy i ‘
S Typ SiMax
Power Supply Voitage Voo 45 5.0 55 \
Input Voitage Vin Vss Voo v
Operating Temperature Ta -30 +60 °C

ELECTRICAL CHARACTERISTICS (Voo =0V, Voo = 5V, Ta = 30 10 60°C)

High-level Input Voitage ) Vin 35
Except fin v
Low-level Input Voltage and OSCw Vic 15
fo Ve Amplitude in AC coupl 0
itivi mplitude in AC coupling,
Input Sensitivity Sint wave Ver
OSCw Vsin 1.0
High-level Input Current ) hw Vi = Voo 1.0
Except fin HA
Low-level Input Current and OSCi i ViL = Vss -1.0
fin It Vin = Vss to Voo +50
Input Current HA
OSCi lose Vin = Vss to Voo +50
igh-| V lon = 0 495
High-level Output Voltage Except on on = OpA v
0OSCour
Low-level Output Voltage Vou lou = OpA 0.05
High-level Output Current lon Von = 4.6V -1.0
Except mA
OSCour
Low-level Output Current lov Vou=0.4V 1.0
Power Dissipations' loop 8.0 mA
Stand-by Current»? loos 100 A
Maximum Operatings? REF Section fmaxg 40 60 MHz
Frequency
PD Section fmaxp 180 250 MHz

Notes: »1: fn = 180MHz, 22MHz cystal is connected between OSC and OSCour pins.
Inputs are grounded except fin and OSCin. Outputs are open.

*2 All serial data is set to zero. input are grounded except fn and OSCw. Qutput are open.

*3 REF Section :Maximum operating frequency of programmable reference divider.
PD Section :Maximum operating frequency of programmable divider.
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TYPICAL CHARACTERISTICS CURVES

Input Sensitivity vs. Input Frequency (fin Section)
Vpp =5V, Ta=25°C

7

500

AN )d
N /
ol I\
N ||/
In\%:\ ?':r\\ls;tl;;ty 50 \-/ 4

20

10

1 2 5 10 20 50 100 200
Input Frequency fin (MHz)

Power Supply Current vs. Input Frequency

Vpp =5V, Ta=25°C

Power Supply Current
Iop (MA)

0 1 2 5 10 20 50 100 200 500
Input Frequency fin (MHz)
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PACKAGE DIMENSIONS

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

+.008 +0.20,
770 (19.55 5 3¢

012 .
[
15° MAX
i ]
INDEX-1 o e O e e T i B e R [ — —
i i
i i
N 244+ 010 .300(7.62)
(6.20+0.25) TYP
INDEX-2 1 ‘ gé \ eyl
[ & %{ZU a:'[ LJ L&JzL_J
+. +
0399 -_'060*0 010+.002
10.99339 (15624039 {0.25 £0.05)
\ .172(4.36) MAX
)
. /- .118(3.00) MIN
050(1.27) ;| .100(2.54) 018+.003
MAX ! ! T ryp “T70.46+0.08) .020(0.51) MIN
Dimensions in
©1988 FUJITSU LIMITED D16033S-2C

inches (millimeters)
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PACKAGE DIMENSIONS (Continued)

16-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-16P-M06)

.089(2.25) MAX

(SEATED HEIGHT)
4007 380110.157 325y~

; .002(0.05) MIN
- 1 (STAND OFF)
TR _—
|

307:.016 ;

INDEX (7.80+0.40) - 016 +0.40

209+ .012 -268_0g(6.80_¢520!
g ||(5.30£0.30) .

Hdd bb j 020+ 008
LT T ] (0.50+0.20)

R 1.27 l LA(NB: .004 +.002 +0.05

osou 21| e S BE00s 0 T3 «“— 006 992(0.15+ 398,

Vo
i i
p |
'5 ! 016(0.40) E .006(0.15):
; — = |
i - o 1
| =] c .008{0.20) |
. .008(0.20) | ! '
; 0070.18) ' | | 02018 ¢
1 MAX | 1 MAX
—.350(8.89) REF : 027(068) ! | .027(0.68) 1
L MAX o] MAX 1

Dimensions in
©1990 FUJITSU LIMITED F16015S-2C inches (millimeters)
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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 latch, programmable divider (binary 11-bit
programmable counter and binary 7-bit 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 on the PS input
signal level. When the device begins operation, phase f, and fy are synchronized.

® Single power supply voltage: Vpp = 2.7 t0 5.5V
Wide temperature range: Ta =40 to +85°C
Low power supply current: 3mA typ, (100uA in power down mode)
On-chip inverter for oscillator
Programmabie reference divider with input amplifier
Programmable divider with input amplifier
® 2 Types of phase detector output

- On-chip charge pump output

[o®)
FUJITSU

PLASTIC PACKAGE
DIP-16P-M04

- Output for external charge pump PLASTIC PACKAGE
@ On-chip power down circuit FPT-16P-M06
® 16-pin standard dual-in-line package (Suffix: -P)
16-pin standard flat package (Suffix: -PF)
e Pulse swallow function
fyco = [(N x M) +A] x fosc + R PIN ASSIGNMENT
fyco : O (Voltage Control!ed Oscillator) output frequency
N : Preset dmd)e factor of binary 11-bit programmable counter N\
(16 to 2047
M : Preset modulus factor of external two modulus prescaler 0sCi : ! 15[ ] %R
(64 in 64/65 mode, 128 in 128/129 mode)
A : Preset divide factor of binary 7-bit swallow counter (0 to 127) 0SCour E 2 15 : [
fosc @ Output frequency of an external oscillator
R~ : Preset divide factor of binary 14-bit programmable reference counter Lc [: 3
(8 to 16383) 14 es
ABSOLUTE MAXIMUM RATINGS (see NOTE) voo [ 4 ul
Rating Symbol Value Unit TOP VIEW
D
Power Supply Voltage Voo Vgg -0.5to Vgg +7.0 \ o[ e[ Ju
Input Voltage Vin Vgg ~0.5 to Vppp +0.5 v vss [ 16 ]
Qutput Voltage Vour - Vgg=-0.5toVpp +0.5 \
+ w7 10] ] ata
Output Current lout +10 mA
QOpen Drain Output Vop Vgs -0.5to Vpp +3.0 v ™ E 8 9 D Clock
Operating Temperature Ta —40 to +85 °C
Storage Temperature Tsta -55to +125 °C — = e
is device contains circui 0 protect the inputs against
Power Dissipation Pp 300 mwW damage due to r'\'igh static volgges%r electric fie:‘dfs, Hav%avclri
3 Absol £ it is advised that normal pr tions be taken to avoi
NoTE: Permansn;: ewge o reacteas ocrt‘::r W abovass detailed in the oper:\\:gglgs.:c;laons of this data sheet. aspicat ofany "‘mgge:‘ggeﬁ::“wm:‘""e“’:';gd&“aagas

Exposure to absolute maleum rating conditions for extended periods may affect device reliability.

Copyright © 1994 by FUJITSU LIMITED

to this high impedance circuit.
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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 OSCour [¢) Pin for crystal oscillator
The output of the inverting amplifier. This pin should be connected to ground when an external
oscillator is used.

3 tc o] Qutput pin for loop controt signal
This pin is at high level when the operation mode is selected. It is at low level when the power
down mode is selected.

4 Voo - Power supply voltage

5 Do o Three-state charge pump output

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

fi>fp: Do =Hlevel

fr=1fp: Do = High-impedance level

fr<fp:  Do=Llevel

Vss - Ground

LD [e] 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 fin t Input for binary 7-bit swallow counter and binary 11-bit 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 bit 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 iow level.

1 LE I Load enable input
When this pin is at high level, the data latched from the shift register is transferred to the
programmabile reference divider or the programmabie divider, depending on the control bit data.

12 M (o] Control output for external dual modulus prescaler
The connection should be a DC connection.
Pulse swallow function:

(Example)
MBS01: M = High: Preset modules factor 64 or 128
M = Low: Preset modules factor 65 or 129

13 fr [¢] 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 oP o Output for external charge pump
oR oP
f>fer Low Low
16 R o fo=fp:  Low High-impedance

f<fp:  High High-impedance
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FUNCTIONAL DESCRIPTION

SERIAL DATA INPUT FOR PROGRAMMABLE DIVIDER

Binary serial data is input to the Data pin. Each rising edge of the clock shifts one bit of the data into the shift registers and the control register. Input
data consists of 18-bitdata and 1-bit of the control bit data. In this case, the control bitis set atlow level. S, to Sy is 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

| |
I3 3 £ Y Y Y 3 EN Y ES S R B

lv—— 7-bit swallow counter |— 11-bit programmable counter —————-1

7-bit Swallow Counter Data Iinput

gwe s [s]s]a]s]s]s
0 0 0 o] 0 0 0 o]
1 0 0 0 0 0 0 1
127 1 1 1 1 1 1 1

Note: Divide factor: 0 to 127

11-bit Programmable Divider Data Input

Fg::vtlg?N Sig Sty St6 Sis S1a S13 S12 Sy S1o So Sg
5 0 0 0 0 [} 0 0 0 1 0 1
6 [¢] 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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FUNCTIONAL DESCRIPTION (Continued)

SERIAL DATA INPUT FOR PROGRAMMABLE REFERENCE DIVIDER

Binary serial datais input to the Data pin. Eachrising edge of the clock shifts one bit of the datainto the shift registers and control register. Inputdata

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
LsSB MsB
|C| ISalSal54|35I56|37|SaI59131o|511’312|313|314l
I—A 14-bit Programmable Reference Counter J'
14-bit Programmable Divider Data Input
Divide Factor R Sis Si3 Sy2 Sy 510 Sg Sg S; Sg Ss S4 S3 Sz S,
8 0 0 0 0 4] 0 0 0 0 0 1 0 0 0
9 0 0 0 0 0 0 0 0 0 0 1 0 0 1
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~ts21us

Data Sy =MSB

*(S14) (S13) (Se) (S7) (S2) (84)

iy

Clock

t4 ts to

* Input data of programmable reference divider.

* x :. x Control bit

(Control bit)

LE | '
ta
ts
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Fig. 2 - PHASE DETECTOR WAVEFORM

S I

L] T

High Impedance

oP

powes L[ L I T

High impedance
Qutput) 'gh impedanc

L nnnnnnnn

UL nnnn

LD

I

Note: LD is set at High level when f= f, (unclock condition) .
LD is set at Low level when f; = f, (lock condition).
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POWER DOWN OPERATION DESCRIPTION

The MB87076 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 atlow 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.

Then the PS level goes High with 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) LCis forced to set at High level (normal operation mode is selected)

When the f, outputs immediately after fp 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 ]
f{ ——_—-__ | [
fy ] B |
LC —_ - )
Power Down Mode —1;_ Operation Mode ————r— Power Down Mode
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RECOMMENDED OPERATING CONDITIONS |

Value
Parameter Symbol Unit
Min Typ Max
Power Supply Voltage Voo 27 5.0 5.5
input Voltage Vin Vss - Voo v
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

(Vss = 0V, Vpp = 3.0V, T4 = 40 to +85°C)

Value
Parameter Symbol Condition Unit
Min Typ Max
High-level Input Voltage Vin — 2.1 — —
g P 9 Except fyy and OSCiy \"
Low-level Input Voltage ViL - — — 0.9
fi Vi " p 0.5 — —
Input Sensitivity W i Amplitude in A Ve-p
OCSiy Vam coupling, sine wave 05 _ — Sine
High-level Input Current IH Vin =Vop — 1.0 —
g P Except fiy and OSCiy pA
Low-level Input Current i ViN=Vss — -1.0 —
fin N -_ +30 _
Input Current Vin=Vgg to Vpp pA
OCS)y Iy — +30 —
High-level Qutput Voltage Vou loH = OpA 295 - —
9 g Except ¢P and OSCqyrt \Y
Low-ievel Output Voltage Vou loL = 0pA — — 0.05
Low-level Output Voltage oP Vow loL = 0.8mA — — 0.80 v
High-level Output Voltage Vorx lon = OpA 2.50 — —
OSCout \
Low-level Output Voltage Voux loL = OpA — — 0.50
High-level Output Current loH Vou =2.0V -05 — —
9 P Except ¢P and OSCoyr o o mA
Low-level Output Current loL VoL =0.8V 0.5 —_ -
N-channel Open Drain Cut Off Current lorr Vo= Vpp +3.0V — 1.0 — HA
lppop Operation mode — 2.50 — mA
Power Supply Current+!
lpops Power down mode _ —_ 80 HA
Max. Operating Frequency of _ .
Programmable Reference Divider fmaxd 10 20 MHz
Max. Operating Frequency of Programmable Divider fmAxP — 10 20 — MHz

Note:*1: fijy = 8.0MHz, 11.5MHz crystal is connected between OSCyy and OSCoyr.
PS is set at high level; all other inputs are set at low level. Outputs are open.



MB87076

ELECTRICAL CHARACTERISTICS (Continued)

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

Value
Parameter Symbol Condition Unit
Min Typ Max
High-level Input Voltage Vin - 3.5 — —
Except fiy and OSCyy Y
Low-level Input Voitage ViL — — —_ 1.5
fin Viin Ampli B 0.8 - —
e plitude in AC Vpp
Input Sensitivity 0CSm Ve coupling, sine wave 10 _ — Sine
High-level Input Current IiH ViNn=Vpp — 1.0 —
Except fyy and OSCyy HA
Low-level Input Current I Vin =Vss —_ -1.0 —
fin Ifin — +50 —
Input Current Vin=Vss to Vpp HA
OCSiy Ixin — +50 _
High-level Output Voitage VoH lon = OpA 4.95 - —
Except oP and OSCoyr \
Low-level Output Voltage VoL loL = 0pA — —_ 0.05
Low-level Output Voltage oP Vowv lop=1mA — —_ 0.50 A
High-level Output Voltage Voux lon = OnA 4,50 — —
OSCour \
Low-level Output Voltage Voux loL = OpA — —_ 0.50
High-tevel Output Current lon Vo = 4.0V -1.0 — —
Except ¢P and OSCoyr mA
Low-level Output Current loL VoL=0.8V 1.0 — —
N—channel Open Drain Cut Off Current lorr Vg =Vpp +3.0V — 1.0 — A
looop Operation mode . 3.0 - mA
Power Supply Currents!
lpops Power down mode - — 100 pA
Max. Operating Frequency of _ _
Programmable Reference Divider fmaxd 15 25 MHz
Max. Operating Frequency of Programmabie Divider fmaxp —_ 10 25 —_ MHz

Note: *1: fyy = 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.
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PACKAGE DIMENSIONS

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

©1991 FUJITSU LIMITED D16033S-2C

15°MAX

S - —
B el el el Wt W —
INDEX-1 , T e g T ‘
2441010  300(7.62) | |
(6.200.25) TYpP
O |
woexz [T T LI L LT LT O] t=
Gt i 060712 .010£.002
(0.997330) (152030, (0.25%0.05)
/ ‘ "‘; ’— 172(4.36)MAX
jEgyayaquy:y
{ l J U { U .118(3.00)MIN
100(2.54)
TYP [ .020(0.51)MIN
1050(1.27) .018+.003
MAX (0.4620.08)

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS (Continued)

16-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-16P-M06)

_ -083(2.25MAX
400010 (1015025 (MOUNTING HEIGHT)
< 7YY -008' " °-0207 T .002(0.05)MIN
(STAND OFF HEIGHT)

002

| .. |
| .018+.004 + 0.05
T 045%0 10){9 2.005(0.13) 00683 (0.159°02)

HH A HA4HHH =
307+.016 i
oo | e om0t
O - (6.30+0.30)
i %:4 AR AREE S—

.050(1 .27L‘
TP

" | Detailsof*A"part | | Detailsof "B part |
/ | .‘ = | \ .016(0.40) | .006(0.15)
e a==. |
R 4oy
o |
|

Ll —t
! .008(0.20)

| \
\ \
\ \
| |
I !
I I ;
: J -008(0.20)! : ‘ ’L
| |
| |
| |

|
|
|
i
i
|
!
I
!
|
|
J

J1= )
i
.007(0.18) i .007(0.18)
le——— .350(8.89) REF —————» MAX | ; VAX
027(068) | ! .027(0.68)
LA L MAX
Dimensions in
©1991 FUNITSU LIMITED F16015S-2C inches (millimeters)
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MB87086A

CMOS PLL FREQUENCY SYNTHESIZER

CMOS SERIAL INPUT PHASE-LOCKED-LOOP (PLL)
FREQUENCY SYNTHESIZER

The Fujitsu MB87086A, fabricated in advanced CMOS technology, is a serial
input phase locked loop (PLL) frequency synthesizer. The MB87086A contains
an inverter for oscillator, programmable reference divider (binary 16-bit program-
mable reference counter), programmable divider {binary 10-bit programmable
counter), phase detector and charge pump.

The MB87086A can make up a PLL synthesizer up to 95MHz operation.

* Single Power Supply Voltage: Voo = 4.5V to 5.5V
¢ Wide Temperature Range: Ta = —30 1o 60°C
* On-chip Inverter for oscillator

* Divide factor of programmable divider and programmable divider are set by serial
data input. (The last data bit is a contro! bit.)

e 3-type of phase detector outputs
On-chip charge pump output for active LPF
On-chip charge pump output for passive LPF
Output for external charge pump

® 16-pin Standard Dual-in-line Package (Suffix: -P)
16-pin Standard Flat Package (Suffix: -PF)

® 95MHz input capability @5V (fin input)
e fin, Clock, Data input circuits involve schmitt circuit

® The divide factor is selected according to the following equation:
fveco = N X (fosc + R}
fvco : Output frequency of external voltage controlled oscillator (VCO)

N . Preset divide factor of programmable divider (5 to 1023)

fosc : Output frequency of the external oscillator

R . Preset divide factor of binary programmable reference divider
(5 to 65535)

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Rating Symbol Value Unit
Power Supply Voltage Voo Vss 0.3 to Vss +7.0 v
Input Voltage Vin Vss -0.3 to Vop +0.3 \"
Output Voltage Vour Vss ~0.3 to Voo +0.3 v
Output Current lour 10 mA
?g:g‘f’;%u’:emb‘em T 30 10 +80 c
Storage Temperature Tsre —4010 +125 °C
Power Dissipation Po 300 mwW

NOTE: Permanent device damage may occur if the above Absol
are exceeded. Functional operation should be restricted to the conditions as
detailed in the operational sections of this data sheet." Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

Copyright ©1990 by FUJITSU LIMITED

PLASTIC PACKAGE
DIP-16P-M04

PLASTIC PACKAGE
FPT-16P-M06

PIN ASSIGNMENT

oscu[] ] R
osCorr[]2 15[ oV
w3 14 ne
voo [} 4 3]«
o] TOPVIEW e
ves (16 11 D LE
w7 107 pata
fin[] 8 ] Clock

-
-
(-

©

This device contains circuitry to protect the inputs against
darmqe due 10 high static vokages or electric fields. However,

is advised thal normal precautions be taken to avoid
noplmmn of any voltage higher than maximum rated
wvoltages 0 this high impedance Circuit.
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MB87086A BLOCK DIAGRAM
LE ép —-}s)fr
16-bit Shift Register
16-bit Latch —><7 LD
r—==="
I x1al0sc. |
R —— ;
OSCuw (1 T ; Programmable Reference Divider :
| | | |
: ] : 1 16-bit Programmable Reference Counter 1 €5> o
| |
I | | |
OSCour (2 | g 4 Phase
b ——d Detector
—7 — 16) oR
10-bit Shift Register
M |
10-bit Latch u %'I,a,;%e ’85 Dop
oA BN
fin de | .
| Programmabie Reference Divider ‘l
I 10-bit Programmable Counter :*
| S | 1
| ] Chargel.(12) D
p—————— e e e e e J > Pump ’CD or
| Control |
Data dm—;— :
1-bit gt
! Lateh | |
. |
1
J
3)fv
clock (9
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PIN DESCRIPTION

Pin No.| Symbol [{e] Description

1 OSCim | Input pin for crystal oscillator.

Input to the inverting amplifier that forms part of the oscillator. This pin receives the oscillator signal as
AC coupled when an external oscillator is used, but for large amplitude signals (standard CMOS lev-
els) DC coupling may also be used.

2 OSCour [o] Qutput pin for crystal oscillator.
Output of the inverting amplifier. This pin should be connected to open when an external oscillator is
used.

3 fv o} Monitor pin for the phase detector input.

This pin is tied to the programmable divider output.

4 Voo - Power supply voltage input.

5 Dor o Qutput pin for low pass filter (Passive type).

The mode of Dor is changed by the combination of programmable reference divider output frequency
fr. and programmable divider output frequency fv as listed below:

fr>fv: Drive mode (Dor — High level)

fr="fv: High-impedance

fr <tv: Sink mode (Dos = Low level)

6 Vss - Ground.

7 LD o Output of phase detector.
Itis high ievel when fr and fv are coherent, and when the loop is locked. Otherwise it outputs low pulse
signal.

8 fin [ Frequency input to programmable divider from VCO or prescaler output.

(This input has an internal feed back resistor.)

9 Clock ! Clock signal input for shift registers.
Each rising edge of the clock makes one bit of the data shift into the shift registers.

10 Data | Serial data input for shift registers.
The last bit of the data is the control bit. The contral data determines which latch is activated.

11 LE | Load enable input.
When this pin is high level, the data stored in the shift registers is transferred to 16-bit latch, or 10-bit

latch depending on the control bit setting.

12 Doa o} Output pin for low pass filter (Active type).

The mode of Doa is changed by the combination of programmabile reference divider output frequency
fr, and programmable divider output frequency fv as listed below:

fr>fv: Drive mode (Doa — Low level)

fr=tv: High-impedance

fr<ty: Sink mode (Doa = High level)

13 fr o Monitor pin for the phase detector input.
This pin is tied to the programmable reference divider output.

14 NC - No connection.

15 3% o QOutput pins for low pass filter (differential filter type).
16 oR fo) Outputs for external charge pump are changed by the combination of programmable reference di-
vider output frequency fr, and programmable divider output frequency fv as listed below.
oV oR
fr> tv: High level Low level
fr=1tv: High levei High level
fr <ty Low level High level
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FUNCTIONAL DESCRIPTIONS

DIVIDE FACTOR OF PROGRAMMABLE REFERENCE DIVIDER

Serial data of binary code is input to Data pin. Each rising edge of clock makes one bit of the data shift into the shift registers and control register.
Input data consists of 16-bit or 10-bit data and 1-bit of control bit data. The 16-bit data is used for setting the divide factor of programmable
reference divider. The 10-bit data is used for setting the divide factor of programmable divider.

The last bit of the data stored in control register is a control bit. Control data determines which latch is activates. When this bitis at high level, 16-bit
latch is selected. when this is at low level, 10-bit latch is selected.

The data format is shown below.

First Data Input —]

Last Input Bit—l Data Input

roganmatie 1o |[O|@|0|0OlO|0|0|0|0|G|0|@|@|@|@]|®
Control BitT MSfB
Programmable clomj@al@]@]e {© (o ]|® e |t
Divider
Control BiJ .LSB Divide Factor of Programmble MSB.
Divider Setting Bits

Divide Factor of Programmble Reference
Divider Setting Bits

l————r——

When LE is high level and control bit is high level, the data stored in 16-bit shift register is transferred#o 16-bit latch. When LE is high level and
control bit is at low level, the data stored in 10-bit shift register is transferred to 10-bit latch.

16-bit Programmable Reference Counter (C= *17)
N A O A O
Ba o))l R R R R R EIERRIEIE e
A s
r.(D@@@@@G)@ @@@@gerﬁg'm
Sana foney [ @@ @] e | ®] @] @] © |0 |0bishitRegiser
! NN EEN
LE M@l @] G167 ] ® ] (©) |(10)]10-bit Latch
I
10-bit Programmable Counter (C= *0")
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BINARY 10-BIT PROGRAMMABLE DIVIDER DATA INPUT

el |o]lele|lw|e |a|mn| e

0 0o 0 o 0 1 0 1 5
0 0 0 ] 0 1 1 0 8

1 1 1 1 1 1 1 1 1 1 1023

Note: Divide factor less than 5 is prohibited.
Divide factor N: 5 to 1023

BINARY 16-BIT PROGRAMMABLE REFERENCE DIVIDER DATA INPUT

P OOOOOO|IO|I0|0|0|0(0|0|0] R
cofojyotpo}] ojojojlpoyfjpojpoyjojpoyt o 1| ot 5
olo]J]ojo}tofjfojojofjojojofjo]oj 1 |oO (-]
t ]t vttt )ttt |t | 65535

Note: Divide factor less than 5 is prohibited.
Divide factor R: 5 to 65535

SERIAL DATA INPUT TIMING

t~ts2 1us

pata @10 X @ (9>: : X : : : @a XOnXc

o TN

—1

LE - o= - o= }
ol i 3 — ot —-—
. . ] . L) ot
t t "

t —v—va—

Notes: o Data input for programmable reference divider.
() Datainput for programmable divider.

Data Serial data input is used for setting divide factor of programmable reference divider or progranmable divider.

Data is input from MSB and last bit data is control bit.

Control bit is set high level when divide factor of programmable reference divider is set. Control bit is setlow level when divide

factor of programmabile divider is set.

Clock Clock input for 10-bit shiftregister, 16-bit shift register and control register. Data is inputinto internal shift registers by rising edge of

the clock.
LE Load enable input:

When LE is high level, the data stored in shift registers is transferred to 16-bit latch, or 10-bit iatch depending on the control bit

setting.
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PHASE DETECTOR OUTPUT WAVEFORM

<3 HIGH IMPEDANCE

<= HIGH IMPEDANCE

fv

Dor

Doa
oR

oV
LD

3-54



MB87086A

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Unit
Min Typ Max
Power Supply Voltage Voo 45 5.0 55 v
Input Voltage Vin Vss Voo v
Operating Temperature Ta -30 +60 °C

ELECTRICAL CHARACTERISTICS 50 e a8 060

Value
Parameter Symbol Condition Unit
Min Typ Max
High-level Input Voitage Vim 35
Except fin v
and OSCw
Low-level Input Voltage Vi 15
fin Vipp o i 1.0
Input Sensitivity Amplitude in AC coupling, v
. Sine wave ad
OSC Vsin 1.0
High-level Input Current ) b Vin = Voo 1.0
Except fin HA
and OSCin
Low-level Input Current he Vi = Vss -1.0
fin Ifin Vin = Vss to Voo +50
Input Current KA
OSCin losc Vin = Vss to Voo +50
High-level t Volta Vi low = 0 495
igh-level Output Voltage Except oM on = OpA
0SCour v
Low-level Output Voltage VoL lou= OpA 005
High-level Output Current low Von = 4.6V -1.0
Except A
OSCour m
Low-level Output Current lot VoL=0.4V 1.0
Power Dissipations! too 8.0 mA
Maximum Operating»? REF Section fmaxd 40 60 MHz
Frequency
PD Section fmaxp 95 130 MHz

Notes: +1: fin 100MHz, 22MHz cystal is connected between OSCw and OSCour pins.
Inputs are grounded except fin and OSCw. Outputs are open.

+2 REF Section: Maximum operating frequency of programmable reference divider.
PD Section: Maximum operating frequency or programmable divider.
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PACKAGE DIMENSIONS

© 1988 FUJITSU LIMITED D16033S-2C

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

+.008 +0.20
770+ 908119557320, .
S Sy
15" MAX
woexa 1M M 9 M M — T 2
‘ %
R 244+ 010 .300(7.62)
620%025  TYP
1 }
INDEX-2 N R =
.rJl L] L(‘,’,JzL"’J 1 L Lg-'z‘—\J S
! + . + 1 |
10399 L‘OBO—O__ : 0102 002 |
10.9979:39 11527930 (0.25+0.05)
[ o
<l 1.172(4.36) MAX
1
i :.118(3.00) MIN
! i
080(1.27) . | 1100(254) _ || 018+.003
MAX TYp T0.46:0.08) .020(0.51) MIN

Dimensions in
inches (milimeters)
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PACKAGE DIMENSIONS (Continued)

16-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-16P-M06)

089(2.25) MAX _
! i (SEATED HEIGHT)
|
P
! 002(0.05) MIN

y [(STAND OFF:

010 025
008!10 15 5200

ARRRRRE T

— 400

307 016
INDEX (780 - 040) . o16 - 0.40
209 012 268 508680 3¢
o g~ ||(6.30-0.30)
o i
EEELRE o o
£k ‘ " {0.50 - 0.20)
050(1 27) ; 018-’0%[_:! 006" 0920 15 - 0.0,
____LJ O 005(0.13) M 1 -0.
o .45 01021 20050.T3] 00 0.02
;-E;e—(a_nls_;{ ‘_'A-"A ,;a;[--: ;— _Det_alls of "B part \
A j 016(0.40)| ) .006(0.15)
| — [ _ﬁ
' - 3 ]
[ ] L .008(0.20)
Lo .008(0.20)1 | . |
! / 7(0.1
| o078 ' ~ oofo 8
MAX v 02
027(0.68) ' ' . 027(068)
e
L MAX oL MAX .

© 1990 FUJITSU LIMITED F16015S8-2C

1
'

Dimensions in
inches (millimeters)

3-57




3-58



January 1991 &
Edition 3.0 - FUJ ITSU

MB87087
CMOS PLL FREQUENCY SYNTHESIZER

CMOS SERIAL INPUT PHASE-LOCKED-LOOP (PLL)
FREQUENCY SYNTHESIZER

The Fujitsu MB87087, fabricated in CMOS technology, is a serial input phase locked ioop
(PLL) frequency synthesizer.

The MB87087 contains an inverter for oscillator, programmable reference divider (binary
14-bit programmable reference counter), 14-bit shift register, 14-bit latch, phase detector,
charge pump, 17-bit shift register, 17-bit latch, programmable divider (binary 7-bit swallow
counter, binary 10-bit programmable counter) and control generator for dual modulus
prescaler. PLASTIC PACKAGE
When supplemented with a loop filter and VCO, the MB87087 contains the necessary circuit DIP-16P-M04

to make up PLL frequency synthesizer. Typically, a dual modulus prescaler such as the
MB501L can be added, allowing input frequency operation up to 1.1GHz.

* Wide range power supply voltage: « Binary 14-bit programmable refer-
Vec = 3.0t0 6.0V ence counter
e Wide temperature range: e Divide factor of programmable divider
Ta=—40 to 85°C and programmable reference divider
. 17MH cal inout bilty are set by serial data input (The last
z typical input capabili it i
@5V (fif?i?’npul) put cap: data bit is a control bit) PLASTIC PACKAGE
o . e 2-types of phase detector output FPT-16P-M06
® On-chip inverter for oscillator « On-chip charge pump output
® Programmable divider with input am- « Output for external charge pump
plmgr OOHSIS.!I ng of e Easy interface with Fujitsu prescalers
« Binary 7-bit swallow counter : o
+ Binary 10-bit programmable counter ~ * 16-pin standard dual-in-line package PIN ASSIGNMENT
(MB87087P)
® Programmable reference divider with 16-pin standard flat package
input amplifier consisting of: (MBB7087PF) U
oscw[]1 16 [] oR
ABSOLUTE MAXIMUM RATINGS {see NOTE) oscon[]2 15[ oV
Rating Symbol Value Unit f"E 8 14 j NC
Power Supply Voltage Voo Vss -0.5 to Vss +7.0 v Voo [] 4 TOP VIEW 13 :] fr
Input Voltage Vin Vss —0.5 10 Vpp +0.5 \Y Do E 5 12 : M
Output Voltage Vour Vss 0.5 to Voo +0.5 \Y Vss E 6 11 j LE
Output Current lour +10 mA w7 1017 pata
Operating Temperature Ta —40 to +85 °C fin E 8 9 :] Clock
Storage Temperature Tste -5510 +125 °C
Power Dissipation Po 300 mw
NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings This device contains circultry to protect the inpuls against
are exceeded. Functional operation should be restricted to the conditions as damage due 10 high static voltages or electric fields. However,
detailed in the operational sections of this data sheet. Exposure to absolute i is advised that normal pracautions be taken to avoid

maximum rating conditions for extended periods may affect device reliability. et 1ot o e T maximum rated

Copyright ©1991 by FUNTSU LIMITED
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MB87087 BLOCK DIAGRAM

|r 14-bit Shift Register 1
P——- |
| 1a-vicshint Register ! —————@«
mi
LE () r 7
| 14-bit Latch | LD
______ A I 14-bit Latch I
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| o | Y UlUltJ
[ | q
OSCw (1 4 Programmable
i | E i 7; Reference Divider | ] » (’5) oV
! | | [ Bina i
ry 14-bit Phase
OSCour (2 i } = Reference Counter : Detector
e e e e e e e a4 b o e e e e J _-66) oR
r 17-bit Shift Register 1
| |
»| | 7bitshit ] 10-bit Shift | r————-i
| Register H Register |
Charge
ST | = e
r 17-bitLatch ——I L
f—————— - ] 7oLt [l 1obitLaen :
I AMP |4 .
e a1 11111
g 1T
r——- —— L LA e e — B
I : | Programmable Divider I
S ——— . i ] |
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| Swallow Counter Programmable Counter |
______ - ¢
| |
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Latch | | |
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'
12) M
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PIN DESCRIPTION

PinNo. | Symbol | 4O Description

1 OSCwm | Input pin for crystal oscillator.

Input to the inverting amplifier that forms part of the oscillator.

This pin receives the oscillator signal as AC coupled when an external oscillator is used. For large
amplitude signals (standard CMOS levels) DC coupling may also be used.

2 OSCour [e] QOutput pin for crystal oscillator.
Qutput of the inverting amplifier. This pin should be open when an external oscillator is used.

3 fv (o] Monitor output of the phase detector.
This pin is tied to the programmable divider output.

4 Voo - Power supply voltage input.

5 Do [e] Three-state charge pump output of phase detector.

The mode of Do is changed by the combination of programmable reference divider output frequency
fr, and programmable divider output trequency fv as listed below:

fr>fv: Drive mode (Do = High level)

fr=fv High impedance

fr<fv. Sink mode (Do = Low level)

6 Vss - Ground.

7 LD (o] Output of phase detector.
Itis high level when fr and fv are equal, and when the loop is locked.
Otherwise it outputs negative pulse signal.

8 fin | Clock input for programmable divider.
This input contains internal bias circuit and amplifier. The connection with an external dual-modulus
prescaler should be an AC connection.

9 Clock } Clock signal input for 17-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 programmable divider and programmable reference divider.

The last bit of the data is the control bit. Control bit determines which latch is activated. The data
stored in the shiftregister is transferred to the 14-bit latch when the bitis high, and to 17-bitlatchwhen
low.

11 LE 1 Load enable input with internal pull up resistor.
When this pinis high (active high), the data stored in shift regnstens transferredto 14-bitlatch or 17-bit
latch depending on the control bit data.

12 M [e] Control output for an external dual modulus prescaler.
The connection to the prescaler should be DC connection. This output level is synchronized with tall-
ing edge of input signal fin (pin #8).
Pulse swallow function:
e.g. MB501L: M = High: Preset modulus factor 64 or 128
M = Low: Preset modulus factor 65 to 129
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7

PIN DESCRIPTION (continued)

PinNo.| Symbol | 1O . * Description
13 fr (o] Monitor output of phase detector input.
This pin is tied to the programmable divider output.
14 NC - No connection.
15 3% o) Output for external charge pump.
16 oR o The mode of oR and ¢V are changed by the combination of programmable reference divider output

frequency tr and programmable divider output irequency fv as listed below.

oR oV
fr>fv: Low-level High-level
fr=1fv: High-level High-level
fr < fv: High-level Low-level

FUNCTIONAL DESCRIPTION

SERIAL DATA INPUT TIMING

t~ 15> tus
Data S17 = MSB)(S16 SB)(S7 SZXEX Control bit
*(S14) (S13) (S8) | (87) (S2) (S1) (Control bit)
LE - o » - -
l"’ la—
t t2 t L
s

» Data for programmable reference divider.

Notes: Data: Serial data input is used for setting divide factor of programmable reference divider and progranmable divider. Data is input from
MSB, and last bit data is a control bit.
Control bitis set high when divide factor of programmable reference divider is set. Control bitis set low level when divide tactor of

programmable divider is set.
Clock: Data is input to internal shift registers by rising edge of the clock.
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LE: Load enable input:

When LE is high, the data stored in shitt register is transferred to 14-bit latch, or 17-bit latch depending on the control bit setting.
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PULSE SWALLOW FUNCTION
fvco = [ (N x M) + A] x fosc + R(N > A)

fvco : Output frequency of external voltage controlled oscillator (VCO)

N : Preset divide factor of binary 10-bit programmable counter (5 to 1023)
M : Preset modulus factor of external dual modulus prescaler
(e.g. 64 in 64/65 mode, 128 in 128/129 mode of an MBS0 1L prescaler)
A : Preset divide factor of binary 7-bit programmable counter (0 to 127, A <N)
fosc : Output frequency of external oscillator
R . Preset divide factor of binary 14-bit programmable reference counter (5 to 16383)

DIVIDE FACTOR OF PROGRAMMABLE REFERENCE DIVIDER
Serial data consists of 14-bit data, which is used for setting divide factor of programmabite reference counter, and 1-bit contro! data. In this case,
control bit is set high level.

The data format is shown below.

82;‘;?; LS8 MSB
N t !
D. > hi
C,;t:: ¢ . @ @ @ @ @ @ @ @ @ @ @ ;:i?tnf-?egister E
S e T Tt T :
1] L}
1 ]
1 L}
LE —»] C=“H" : S1 ] S2 ] Ss ] Sef Ss| S| S| Se Sto] Su} Sz Sa] S} 14-bit Latch :
1 ]
1) )
PR PR - - R DR PR - -- .. oo - - - PRSI DI MR S ee e e ... .t X
RN T JUNE S N J J00 T JAY A TN M 2R B !
: Programmable .'
' Binary 14-bit Reference Counter Reference '
: Divider :
] 1
1 1

BINARY 14-BIT REFERENCE COUNTER DATA INPUT

QOB @O O|OIOG|IO|G|6|6 OO0 f

0 0 0 0 0 0 0 0 0 0 0 1 (] 1 5
0 [¢] Q +] 0 o] 0 Q 0 ] Q 1 1 Q [
0 0 0 0 0 0 0 0 0 0 [¢] 1 1 1 7

1 1 1 1 1 1 1 1 1 1 1 1 1 1 16383

Note: Divide factor less than 5 is prohibited.
Divide factor : 5 to 16383
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DIVIDE FACTOR OF PROGRAMMABLE DIVIDER
Serial data consists of 17-bit data, which is used for setting divide factor of programmable divider, and 1-bit control data. In this case, control bitis
setlow level. The da!a@to@ set a divide factor of 7-bit swallow counter and dalato@set divide factor of 10-bit programmable counter.

The data format is shown below.

17-bit
Shift Register

gt 7lg T T ;
] ]
o o [Molo|o]o|e|e|o e |e|o|o|e|s|o|e|e|o
N S R SR NN N AT R 0 A 0 A S A 2
LE—»{C="L" —;u Si] S2] Ss ] Sa] Ssf Se|] SrpF—1Ss | So[ Siol Sis] Sz Staf Ssa ] Sis| S| Stz

il Tl

Binary 7-bit Swallow Counter

Binary 10-bit Programmable Counter

BINARY 7-BIT SWALLOW COUNTER DATA INPUT

Q|®

o O O OO

o o0 o oo

1

Divide

@ @ @ @ @ Factor
A
0 0 o] 0 0 0
0 [o] 0 (] 1 1
0 0 0 1 0 2
0 0 0 1 1 3
0 0 1 0 0 4

1 1 1 1 1 127

Note: Divide factor A: 0 to 127
Depending upon the divide factor set input (SW) of external prescaler, the input data should be as follows.
e.g. MB501L (+-65/65)prescaler
SW = H (64/65): Bit 7 to shift regmer@ should be zero.

0 T S g

BINARY 10-BIT PROGRAMMABLE COUNTER DATA INPUT

CANC)

CANCINCINC ARG ONNO)

Divide
Factor

[
0
0

1

0

o

1

0 0
0 o]
0 0

1 1

0 0 0 1 0
0 0 ] 1 1
0 0 0 1 1

1 1 1 1 1

1

N o=

1023

Note: Divide factor less than 5 is prohibited
Divide factor N : 5 to 1023

17-bit Latch

Programmable
Divider
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PHASE DETECTOR OUTPUT WAVEFORM

[

5

L

& High impedance

iy

oV

s L

RECOMMENDED OPERATING CONDITIONS

(Vss = 0V)
A . Value B
Symbol — Unht
Min "0 . Typ Max - :
Power Supply Voltage Voo 3.0 6.0 v
Input Voltage Vin Vss Voo v
Operating Temperature Ta —40 +85 °C
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ELECTRICAL CHARACTERISTICS

{Voo = 3.0V, Vss = 0V, Ta = 40 to 85°C)

Programmable Divider

R S R Vniﬁq ’:‘ b e
‘Parameter Symbol Condition - ™~ e “Unit -
S EROI Mind | Typt ;
High-level Input Voltage Vin Voox0.7
Except fin v
Low-level Input Voltage and OSCw Vi Voox0.3
nout Sensitivi fin Viin Amplitude in AC 05
nput Sensitivity coupling, sine wave Ver
OSCin Vosc 0.5
High-level Input Current . I Vin = Voo 10
Except fin pA
and OSCw
Low-level Input Current he Vin = Vss -1.0
fin Ifin Vi = Vss 10 Voo 130 KA
Input Current OSCiv losc Vin = Vss 10 Voo +30 HA
LE ke Vin = Vss ~40 HA
High-level Output Voltage Except Vou lo = OpA 295
OSCour v
Low-level Output Voltage Vou lo = OpA 0.05
High-level Output Current low Von = 2.6V 05
Except M
and OSCout mA
Low-level Output Current lot Vo= 0.4V 0.5
High-level Output Current lonm Von= 2.6V 07
M mA
Low-level Output Current lous Vo =04V 15
Power Supply Current *! loo 25 mA
Maximum Operating Frequency of
Programmable Reference Divider fmaxd 10 0 MHz
Maximum Operating Frequency of
P 9 Frequency fmaxp 10 20 MHz
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Notes: +1: fin = 8.0OMHz 11.5MHz Crystal is connected between OSCw and OSCour
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ELECTRICAL CHARACTERISTICS (continued)

(Voo = 5.0V, Vss = 0V, Ta = 40 to 85°C)

. . Value
Parameter Symbol Condition © Unit
Min Typ Max

High-level Input Voltage Vin Voox0.7

Except fin v
Low-level Input Voltage and OSCw Vi Voox0.3
' » fin Vin Amplitude in AC 05
nput Sensitivity coupling, sine wave Vee

OSCwn Vosc 0.5

igh-| Vin = Vi

High-level Input Current Except fin lm ' = Voo 1.0 A

and OSCi
Low-level Input Current e Vin = Vss -1.0

fin Hin Vik = Vss to Voo +50 KA
Input Current OSCi losc Vin = Vss to Voo +50 HA

LE le Vin = Vss —60 KA
High-level Output Voltage Except Vo lon = OuA 4.95

0OSCour v
Low-level Output Voltage Vou lou = OpA 0.05
High-level Output Current lom Von = 4.8V ~1.0

Except M

and OSCour mA
Low-level Qutput Current foL Vor= 0.4V 1.0
High-level Output Current lonm Von = 4.6V -1.5

M mA
Low-level Output Current lowm Vou= 0.4V 3.0
Power Supply Current *! loo 35 mA
Maximum Operating Frequency of
Programmable Reference Divider fmaxd 10 5 MHz
Maximum Operating Frequency of fmax . 25 MH
Programmable Divider i z

Note: 1. fin = 8.0MHz, 11.5MHz Crystal is connected between OSCiv and OSCour
Inputs are grounded except fin and OSCw. Outputs are open.
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TYPICAL CHARACTERISTICS CURVE

Input Sevsitivity vs. input Frequency (fin Section)

Voo = 5V, Ta = 25°C

500

200

50 /

Input Sensitivity
Viin (mVe.e)
B—

10

1 2 5 10 20 50 100

input Frequency fin (MHz)
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PACKAGE DIMENSIONS

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

wooxt 1M MM M )

]
244+ 010 .300(7.62)
(6.20+0.25) TYP
= - i

+.008 +0.20
= 7700 g%1955 15 50

INDEX-2 o
| [ kr'z (PRI ko,J 4
| +.01 o +012
0390 | 080-g 010+.002 ;
om0 ) +
0.997339 (1524239 (0.25+0.05)
[ [
;t 172{4.36) MAX
b T 118(3.00) MIN
.050(1.27) 1.100(2.54) 018+.003 )
MAX OTYP M0.46£0.08) .020(0.51) MIN

Dimensions in

© 1988 FUJITSU LIMITED D16033s-2C inches (millimeters)

3-69



MB87087

PACKAGE DIMENSIONS (continued)

16-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-16P-M06)

EELLE

o500 2n AL TR
P i 130 m
TYP 1045-010 00510 13

L—|O 004(0.10)

350(8.89) REF -—=—

[,

® 1990 FUJITSU LIMITED F16015S-2C

089(2 25) MAX
SEATED HEIGHT)
- 010 025 | it
— 00" 3501015 * §25)— !
002(0.05) MIN
H H H B H H t - 1 [(STAND OFF)
307- 016
INDEX (7800401 - 0165 o 040
209+ 012 268" 508680 (20!
o “g" ||1530-030)

020 - 008
050-020

015" 383

006 * 002

001

Details of “A” part

\ Details of "B part

-
'
'

'

016040, oomous;E
A} - A .

: i X

F L 008(0.20) |

1 T008{0.20) 1 1 |
_|_0070 18) " E oo’;:)xm :
AX ‘
Loz7i068) | 027(0.68) !
MAX |t MAX

Dimensions in
inches (millimeters)

SFUJITSU LIMITED 1991
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MB87091

SERIAL INPUT PLL FREQUENCY SYNTHESIZER

(o8
FUJITSU

CMOS SERIAL INPUT PLL FREQUENCY SYNTHESIZER
WITH POWER SAVING FUNCTION

The Fujitsu MB87091 is a CMOS serial input Phase Locked Loop (PLL) frequency
synthesizer ideal for use in cordless telephone sets and other radio equipment. It
incorporates an inverter for an oscillation circuit, a programmable reference divider
(14-bit binary programmable reference counter), a shift register control register,
latches, a programmable divider (6—bit binary swallow counter with 12-bit binary
programmable counter and dual modulus prescaler: 64/65), a phase comparator, an
intermittent mode control circult, and a constant—current charge pump. The power
save control input pin (PS) for the intermittent mode control circuit is used to switch
between the stand by and active modes. This is used for phase synchronization atthe
beginning of operation. The MB87091 permits construction of PLL frequency
synthesizers with operating frequencies of up to 300 MHz.
FEATURES
e Single power supply voltage: Vop =2.7 to 3.3V
Built—in inverter for an oscillator
Adjustable output current of the charge pump with an external resistor
Intermittent mode cortrol circuit
Two phase comparator outputs (for external and internal charge pumps)
Wide operating temperature range (Ta) —40°C to 60°C
Plastic DIP ackage(Suffix: —P), Plastic SOP package(Suffix: —PF),
Plastic SSOP package (Suffix: -PFV)
e Setting the divide ratio )

Use the below formula to define the parameters for setting the divide ratio

fvco= (N x M +A) X (fosc + B) (N>A)

(fvco) Output frequency of the external VCO

(N) Preset divide ratio of 12-bit binary programmable counter (5 to 4,095)

(M) Preset modulus of the dual modulus prescaler (64)

(A) Preset divide ratio of 6-bit binary swaliow counter (0 to 63)

(fosc) Output frequency of the external reference frequency oscillator

( R) Preset divide ratio of 14-bit binary programmable reference counte

(5 to 16,383)

ABSOLUTE MAXIMUM RATINGS (See NOTE) (Vss=0V)

Supply voitage Voo Vss—0.5 to Vss+6.0

Input voltage ViN Vss—0.5 to Vop+0.5 \'
Output voltage Vour Vss-0.5 to Voo+0.5 v
Output current lout +10 mA
Ambient temperature Ta -40 to +60 °C
Storage temperature Tstg —40to +125 °C
Power dissipation Po 300 mwW

(FPT-16P-M06)

Py

(FPT-20P-M03)

NOTE: Pemanentdevice damage may occurif the above Absolute Maximum Ratings are
exceeded. Functional operation should be restricted to the conditions as detailed in
the operational sections of this data sheet. Exposure 10 absolute maximum rating
conditions for extended periods may affect device reliability.

Copyright© 1994 by FUJITSU LIMITED and FUUITSU MICROELECTRONICS, INC.

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric fields. Howev-
o1, it is advised that normal precautions be taken to avoid ap-
plication of any voltage higher than maximum rated voltages

10 this high impedance circutt.
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BLOCK DIAGRAM OF MB87091

(This block diagram is for DIP/SOP packages.)

roggamiraite Referanca Dvider
I 14-bit Binary :
B Programmable
4 Intermittent
Voo(1) Mods Control r Reference Counter 'Jl' Oscillator GG Vss
Circuit i, S, Sl
12
Clock (2)——@— [] 14-bit Latch 19 oscin
114 )
r
Data(3)+4+—2 D Q Phase 14) OSCout
(>_ —D K 18-bit Shift Register I Comparator )
= [ l——-— s
LE (4)——@-4 §18
18-bit Latch (9 TesT
16 112
Nos S —==e = S Ll
mroscater | [E0" Binary | [725it Bina 19 FC
wallow rogrammable
' rescaler |{ oo Prog ble [
Counter Counter
Ps (6 ! 1 |
I | Output
} T t I 11 control ‘G’) P
P bio Dvia Control Circuit 4 Circuit
LZrogrammable DIVICE! s )
LD (7)‘- Lock Detector LI output
Control ‘6@ ¢R
Circuit
Do (8\‘ Charge Pump ————(95 RC

D Control Register
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