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HIGH 
FREQUENCY 
PRESCALER 

HIGH FREQUENCY PRESCALER 

The Fujitsu MB 467 is a high frequency prescaler, which is used in Phase 
Locked Loop (PLL) frequency synthesizer and divides the input frequency by 
10 or 20. The output is an open collector output to drive TTL or CMOS 
logic circuit. 

• High Speed, Low Power Operation 
200 MHz at 30 mW typo 

• Low Level ~nput Voltage: V IN ~ 150 mVp·p 

• Wide Operation Temperature 
-30°C to +85°C at Vee = +5 V ± 10% 

• Interface 
Input: Capacitor coupling due to internal biased input 
Output: Open collector output 

• Plastic 8-pin Standard Dual-in-Line Package 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Supply Voltage Vee -0.5 to +7.0 

Input Voltage V IN -0.5 to Vee 

Output Current 10 5 

Ambient Temperature TA -40 to +85 

Storage Temperature TSTG -55 to +150 

Unit 

V 

V 

mA 

°c 

°c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATI NGS 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. 

1 - 3 

IN 

Vee 

SW 

OUT 

MB467 

November 1986 
Edition 1.0 

PLASTIC PACKAGE 
DIP-08P-M01 

PIN ASSIGNMENT 

NC 

CH' 

GND 

Note: * It should be open. 

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

II 
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IN 0----\ 
iNo----<:J 

c 

BLOCK DIAGRAM 

Qr---------~~c Q~----_. 
RS 

SW 0---------------'1 
.~~------------------2 

D D 

c c Q c Q ~+_--<lOUTPUT 

SW Divide Ratio 

H 1/10 

L 1/20 

Open 1/20 

PIN DESCRIPTION 

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 CH Check Input For Outgoing Test. It should be open. 

7 NC Non Connection 

8 IN Complementary Input 

1 - 4 



RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol 

Min Typ 

Supply Voltage Vee 4.5 5.0 

Ambient Temperature TA -30 

Load Capacitance CL 

ELECTRICAL CHARACTERISTICS 
(Recommended Operating Conditions unless otherwise noted) 

Parameter Symbol Conditions 
Min 

Power Supply Current Icc 
Vee = 5.0 V, 
T A = 25°C 

Output High Voltage V OH 
With 2 kn pull·up 

4.0 resistor to Vee 

Output Low Voltage VOL 
With 2 kn pull·up 
resistor to Vee 

Input Frequency fiN 
V IN : 150 mVp·p 

sine wave 
10 

Input Signal Amplitude 
for IN 

V IN 150 

1 - 5 

Value 

Typ 

6 
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Unit 
Max 

5.5 V 

+85 °c 

7 pF 

II 
Unit 

Max 

10 mA 

V 

0.4 V 

200 MHz 

2000 mVp·p 
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Sampling scope input point 

P.G. C==n-+---1 IN 

TEST CIRICUIT 

r--r-----,--..,.-----Q vee ~ +5.0 V ± 10% 

Vee 

GNO 

Sampling scope prober point 
for input waveform 

OUT~~----~----~ 

C, : 1000pF 
c2 : 1000pF 
c3 : O.lI'F 
CL : 7pF (including scope and jig capacitance) 
RL: 2K!l 

TYPICAL CHARACTERISTICS CURVES 

100 0 

;;: 
E. 80 

" "0 

. .E 
g. 60 
« 
0; 
§, 

0 

0 

u; 40 0 

& 
c: 

5 20 
E ·c 

:E 

0 

0 

INPUT SIGNAL AMPLITUDE vs INPUT FREQUENCY 

"~ 
~ r---r---

~ 

2 5 10 20 50 100 200 500 1000 2000 
Input Frequency [MHz] 
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PACKAGE DIMENSIONS 

.039~g12 

(o.99~·3) 

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

I 
.244±.010 

!Jr:::;:::;=::::;:::;:::::=;::::;:::~:l0.25) 

~ .370~:g:~ ~ 
19.40~:~g) 

.17214.36)MAX 

1--.,----+ SEATING PLANE 

.11813.0)MIN 

.010±.002 
10.25±0.05) 

Dimensions in 
inches (millimeters) 

© 1986 FUJITSU LIMITED D08006S~2C 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con­
sequently, complete information sufficient for construction pur­
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies_ Furthermore, such in­
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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FUJITSU LIMITED 
Cornnuurication and 6lec/ronicJ 

6~1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International lint'! Prefix) 81-3-216-3211 Telex: J22833 Cable: "FUJITSULIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 Internationalllnt'l Prefix) 81-3-216-3211 Telex: 2224361 FTTOR J 

FUJITSU MICROELECTRONICS, INC.: 
3320 Scott Blvd., Santa Clara, CA95054-3197, U.S.A. 
Phone: 408-727-1700 Telex: 910-338-0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRONIK GmbH.: 
Arabelia Center 9, OG./A, Lyoner StraBe 44-480-6000 Frankfurt 71, F.R. Germany 
Phone: 069/66 320 Telex: 0411 963 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 
805 Tsim Sha Tsui Centre, West Wing 66, Kowloon. Hong Kong 
Phone: 3-732 0100 Telex: 31959 FUJIS HX 

© 1986 FUJITSU LIMITED 
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TWO MODULUS PRESCALER 

The Fujitsu MB 501/503/504 are two modulus prescalers, which are used in 
Phase Locked Loop (PLL) frequency synthesizer and will divide the input fre­
quency by the modulus of 64/65 or 128/129, 16/17 or 32/33, and 32/33 or 
64/65 respectively. MB 501 L/MB 504L is the low-power version of MB 501/ 
MB 504; it will perform exactly the same function as MB 501/MB 504 but with 
much lower power dissipation. 

The outputs are 1.6 V peak to peak on ECL level. 

• High Speed, Low Power Operation 

1.0 GHzat150mWtyp. IMB501) 

1.1 GHz at 50 mW typo 1MB 501 L) 

200 MHz at 40 mW typo 1MB 503) 

520 MHz at 50 mW typo 1MB 504) 

520 MHz at 25 mW typo 1MB 504L) 

• Pulse Swallow Function 

• Wide Operation Temperature 

• Stable Output Amplitude 

_40°C to +85°C 

VOUT ~ 1.6 Vp-p 

• Complete PLL synthesizer circuit with the Fujitsu MB 87001A, PLL synthesizer 

system block I C 

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

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Supply Voltage Vee -0.5 to +7.0 V 

I nput Voltage V'N -0.5 to Vee V 

Output Current 10 10 mA 

Ambient Temperature TA -40 to +85 °c 

Storage Temperature TSTG -55 to + 150 °c 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATI NGS 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. 

1 - 9 

MBSOl 
MBSOlL 
MBS03 
MB504 
MBS04L 

November 1987 
Edition 4.0 

PLASTIC PACKAGE 
DIP-08P-MOl 

PLASTIC PACKAGE 
FPT-08P-MOl 

PIN ASSIGNMENT 

IN 

Vee 

sw 

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

Il 
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IN 
IN 

iN 

MB501 
MB50n 
MB503 
MB504 
MB504L 

Fig. 1 - BLOCK DIAGRAMS 

a) MB 501/501 L 

OUT 

OUT 

c) MB 5041MB 504L 

1 - 10 

fffl Me Divide Ratio 

H H 

MB 501/ H L 
MB 501L 

L H 

L L 

Note: SW: H = Vee. L = open 
Me: H = 2.0 V to Vee. 

L=GNDtoO.8V 

1/64 

1/65 

1/128 

1/129 

SW Me Divide Ratio 

H H 

H L 
MB 503 

L H 

L L 

Note: SW: H = Vee. L = open 
Me: H = 2.0 V to Vee. 

L = GND to 0.8 V 

1/16 

1/17 

1/32 

1/33 

SW Me Divide Ratio 

H H 

MB 504/ H L 

MB 504L L H 

L L 

Note: SW: H = Vee. L = open 
Me: H = 2.0 V to Vee. 

L=GNDtoO.8V 

1/32 

1/33 

1/64 

1/65 
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RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol Unit 

Min Typ Max 

Supply Voltage Vee 4.5 5.0 5.5 V 

MB 501 0.4 2 Vp_p 

MB 501l 0.4 2 Vp_p 

Input Signal Amplitude for IN MB 503 V'N 0.15 2 Vp_p 

MB 504 0.15 2 Vp_p 

MB 504l 0.15 2 Vp_p 

High level Input Voltage for MC V'H 2.0 V 

low level Input Voltage for MC V'L 0.8 V 

Output Current 10 1.2 mA II 
Ambient Temperature TA -40 +85 ·C 

load Capacitance CL 12 pF 

PIN DESCRIPTION 

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 fN Complementary Input 

1 - 11 
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MB501 
MB50lL 
MB503 
MB504 
MB504L 

ELECTRICAL CHARACTERISTICS 
(Recommended Operating Conditions unless otherwise noted) 

Parameter Symbol Conditions 

MB501 

MB 501L 

Power Supply Current MB 503 Icc 
I/O pins 
are open 

MB504 

MB 504L 

Output Amplitude Vo 

MB501 

MB 501L 
with input 

I nput Frequency MB503 fiN 
coupling 
capacitor 

MB504 1000pF 

MB 504L 

High Level Input 
I'H V ,H = 2.0V 

Current for MC Input 

Low Level Input 
I'L V ,L = 0.8V 

Current for MC Input 

MB501 

MB 501L 

Modulus Set-up Time MB503 tSET 
MC to OUT 

MB504 

MB 504L 

1 " 12 

Value 
Unit 

Min Typ Max. 

30 42* mA 

10 14* mA 

8 12* mA 

10 14* mA 

5 7* mA 

1.0 1.6 Vp . p 

10 1000 MHz 

10 1100 MHz 

10 200 MHz 

10 520 MHz 

10 520 MHz 

0.4 mA 

-0.2 mA 

16 26 ns 

16 26 ns 

38 46 ns 

20 30 
ns 

18 28 



Sampling scope input point 
for input waveform 

Fig. 2 - TEST CIRCUIT 

MB501 
MB50n 
MB503 
MB504 
MB504L 

..---,.-----.-------<.J Vee = + 5.0 V ± 10% 

Vee Sampling scope prober point 
for output waveform 
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P.G. C=:J1-i--I IN OUT~-,.--~---u 

MC GND 

MC input 

C, 1000pF 1 
C2 1000pF 
C3 0.11'F 
CL 12pF (including scope and jig capacitance) 
RL 2KSl 

TYPICAL CHARACTERISTICS CURVES 

1000 

:> 
E 
-; 800 
'C 

.E 
'ii 
~ 600 .. 
c 

'" Cii 
'5 400 
c. 
E. 
E 
" E 200 

'" ~ 
o 

MB i501 

1 2 

Fig. 3 - INPUT SIGNAL AMPLITUDE vs INPUT FREQUENCY 

\ 
\ 
i\. 
'\ 

i'r-.... 

" ~ ~ 
"""" 

....... 
5 20 50 100 200 500 1000 2000 

Input Frequency [MHz] 
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MB501 
MB50H 
MB503 
MB504 
MB504L 

Fig. 4 - INPUT SIGNAL AMPLITUDE vs INPUT FREQUENCY 
:; 1000 
.§. MB ~OlL 
~ 800 
Z 
~ 
E « 600 

~ 
'" 
~ 400 
~ 
0. 

-= 
~ 200 
E 
'c 
~ 

0 1 2 

\ 
\ 
~ 

'\ 
'1'0.. 

.......... 
I'---. ./ 

5 10 20 50 100 200 500 1000 2000 

Input Frequency [MHz] 

Fig. 5 - INPUT SIGNAL AMPLITUDE vs INPUT FREQUENCY 
:; 1000 

.§. 

" '0 800 
.€ 
'li 

~ 600 

E 200 
~ 

E 
'c 
~ 0 

" 

1 

~ 800 

'li 
E « 600 .. 
e 
'" in 
~ 400 
is. 
e 

~ 200 
E 
'c 
~ o 

MBI503 

, 

'" -......... 
"-t--

2 5 10 20 50 100 200 500 1000 

Input Frequency [MHz] 

Fig. 6 - INPUT SIGNAL AMPLITUDE vs INPUT FREQUENCY 

MBI504 

, 
~ 

.......... r-,,-r-- ,...,.. V 
1 2 5 10 20 50 100 200 500 1000 

Input Frequency [MHz] 
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Fig. 7 -INPUT SIGNAL AMPLITUDE vs INPUT FREOUENCY 
"> 1000 
i 
" ~ 800 
0. 
E ..: 600 -.;; 
6, 
u; 
~ 400 
0. 
c: 

E 
~ 200 
E 
'c 
~ o 

MB1S04L 

, 
~ 

1 2 

......... 1"'-__ 
..,.1/ r--

S 10 20 SO 100 200 SOO 1000 
Inpu! Frequency [MHzl 

Fig. 8 - TYPICAL APPLICATION EXAMPLE 

MB 87001 A 

CKo-------~----~ 

51 o-----~~------~ 
5TBo-~--~~------~ 

12K!} 

12K!} 

10K!} 

XI 12.BMHz X'tal 
Vee 5V ± 10% 
VSx BV Max. 

MB501 
MB501L 
MB503 
MB504 
MB504L 

C,. C2 depends on crystal oscillator 

Lock 
Det. o-----..---------------------------------.J 

10K!} 

An example of application of MB S01/S01 LlS03/S04/504L with PLL Synthesizer System Block Ie MB 87001 A 

1 - 15 
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MB501 
MB501L 
MB503 
MB504 
MB504L 

PACKAGE DIMENSIONS 

a·LEAD PLASTIC DUAL·iN·LlNE PACKAGE 
(CASE No.: DIP·OSP-MOl) 

e FUJITSU LIMITED 1981 D08006S·2C 

.17214.361MAX 

SEATING PLANE 

.11813.01MIN 

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

~, ~. \ J,0851;.,51MAX 

~__ .0315±.008 
to.StO.2) 

A 

e FUJITSU LIMITEDI981 FOB002S 2C 

FUJITSU LIMITED 
CommJuUcalioflj and &ectronicj 

6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 

.002(0.051 

Dimensions;n 
inches (millimetersl 

Dimensions," 
inchl!$(millimetersl 

The Information contained in 
this document does not convey 
any license under copyrights, 
patent rights. software rights or 
trademarks claimed by Fujitsu. 
Circuit diagrams utilizing 
Fujitsu products are included as 
a means of illustrating typical 
applications. Complete informa­
tion sufficient for construction 
purposes is not necessarily 
given. The information con­
tained in this document has 
been carefully-checked and is 
believed to be reliable. However, 
Fujitsu assumes no responsibi­
lity for inaccuracies. Fujitsu 
reserves the right to change 
products or specification with­
out notice. 

Phone: National (03) 216-3211 International (Int'I Prefix) 81-3-216-3211 Telex: J22833 Cable: "FUJITSULIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sago Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03)216-3211 International (lnt'! Prefix) 81-3-216-3211 Telex: 2224361 FT TOR J 

FUJITSU MICROELECTRONICS, INC_: 
3320 Scott Blvd., Santa Clara, CA95054-3197, U.S.A. 
Phone: 408-562-1000 Telex: 910-338-0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRONIK GmbH.: 
Arabella Center 9, OG./A, Lyoner StraBe 44-480-6000 Frankfurt 71, F.R. Germany 
Phone: 69-66-320 Telex: 411963 FMG D 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 

© FUJITSU LIMITED 1987 

805 Tsim Sha Tsui Centre, West Wing 66 Mody Road, Kowloon, Hong Kong 
Phone: 3-7320100 Telex: 31959 FUJIS HX 
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LOW VOLTAGE/LOW POWER 
TWO MODULUS 

PRESCALERS 

MB SOllV 
MB S04lV 

LOW VOLTAGE/LOW POWER 
TWO MODULUS PRESCALER 

The Fujitsu MB 510LV/504LV are low power and low voltage versions of 
MB 510/504 two modulus prescalers, which are used in Phase Locked Loop 
(PLL) frequency symthesizer and will divide the input frequency by the 
modulus of 64/65 or 128/129, and 32/33 or 64/65 respectively. 
The outputs are 1.1 V peak to peak on ECL level. 

• Wide Low Voltage Operation 3.0 V typ., +2.7 to 4.5 V 

• High Speed, Low Power Operation (V1N = 0.4 Vp..,) 

1.1 GHz at 36 mWtyp. (MB 501LV) 

520 MHz at lB mW typo (MB 504V) 

• Pulse Swallow Function 

• Wide Operation Temperature 

• Stable Output Amplitude VOUT = 1.1 Vp-p 

• Complete PLL synthesizer circuit with the Fujitsu MB B7001A, PLL synthe· 
sizer system block IC 

• Plastic B·pin Standard Dual·ln·Line Package or space saving Flat Package 

ABSOLUTE MAXIMUM RATINS* 

Rating Symbol Value Unit 

Supply Voltage Vee -0.5 to +7.0 V 

Input Voltage V1N -0.5 to Vee V 

Output Current 10 10 mA 

Storage Temp. TSTG -55 to +125 DC 

NOTE: Permanent device damage may occur if 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. 

Note: t Preliminary 

1 ··17 

September 1986 
Edition 1.0 

PLASTIC PACKAGE 
DIP-OSP-MOl 

PLASTIC PACKAGE 
FPT-OSP-MOl 

PIN ASSIGNMENT 

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

D 
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TN 
IN 

Fig. 1 - BLOCK DIAGRAMS 

_I MB501LV 

OUT 

bl MB504LV 

OUT 

1 - 18 

sw MC Divide Ratio 

H H 1/64 

H L 1/65 

L H 1/12B 

L L 1/129 

Not.: SW: H = Vee. L - open 
MC: H = VIHM to Vee. 
L = GND to O.BV 

V,HM = tVee + O.3V 

SW MC Divide Ratio 

H H 1/32 

H L 1/33 

L H 1/64 

L L 1/65 

Not.: SW: H = Vee. L = open 
MC: H = V,HM to Vee. 
L = GND to O.BV 

VIHM =~Vee + O.3V 
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MB 501 LV FUJITSU 
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RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol Unit 

Min Typ Max 

Supply Voltage Vee 2.7 3.0 4.5 V 

Input Signal Amplitude for IN V1N 0.4 1.2 Vp"f> 

High Level Input Voltage for MC V1H V1HM V 

Low Level Input Voltage for Me V1L 0.8 V 

Output Current 10 1.2 mA 

Ambient Temperature TA -40 +85 ·C 

Load Capacitance CL 12 pF 

1 
Note: V1HM = 2" Vee + 0.3 V 

PIN DESCRIPTION 

Pin Number Symbol Function 

1 IN Input 

2 Vee DC Supply Voltage 

3 SW Divide Ratio Control Input Selecting divde 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 

1 - 19 
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FUJITSU MB 501 LV 

Immlllllllllm~~~mllillmlllllill MB 504LV 

ELECTRICAL CHARACTERISTICS 
(Recommended Operating Conditions unless otherwise noted) 

Parameter Symbol 

MB501LV 
Power Supply Current Icc 

MB 504LV 

Output Amplitude Va 

MB501LV 
Input Frequency fiN 

MB 504LV 

High Level Input 
IIH Current for MC Input 

Low Level Input 
IlL Current for MC Input 

Modulus Set-up Time 
MB 501 LV 

MCtoOUT tsET 
MB 504LV 

Conditions 

with input 
coupling 
capacitor 
1000 pF 

VIH = 2.0 V 

VIL =0.8V 

1 - 20 

Value 
Unit 

Min Typ Max 

12 mA 

6 mA 

0.8 1.1 Vp~ 

10 1100 MHz 

10 520 MHz 

0.4 mA 

-0.2 mA 

16 26 ns 

18 28 ns 



Sampling scope input point 
for input waveform 

P.G. C==n---r---I 

1I1111111111111111111111111111111111111111111111111 

MB 501 LV FUJITSU 
MB 504LV lillllllllllllllllllllllllllllllllllllllllllllllill 

Fig. 2 - TEST CIRCUIT 

IN 

,---..----..------0 +2.7Vto+4.5V 

Vee 

MC GND 

Me input 

1 - 21 

Sampling scope prober point 
for output waveform 

OUT~-"------o 

C, : 1000pF II 
c2 : 1000pF 
c3 : O.l11F 
cl : 12pF (including scope and jig capacitance) 



millllllllllllllllllllllllllllllllllllllllllllill 
FUJITSU MB 501LV 

mmlmlllllllllllllllllllllllllllllllllllllllill MB 504LV 

Fig. 3 - TYPICAL APPLICATION EXAMPLE 

MB 87001 A 

CKo-------~----~ 
SI o-----~~------~ 
STBo-~--~-r------~ 

Locko-____ ~------------------------------~ 
Det. 

10KfI 

10KfI 

12KfI 

12KfI 

XI : 12.8 MHz X'tal 
Vee : +2.7V to +4.SV 
Vsx : 8V Max. e,. C2 : depends on crystal oscillator 

An example of application of MB 501 LV/MB S04LV with PLL Synthesizer System Block IC MB B7001 

1 - 22 
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PACKAGE DIMENSIONS 

INDEX 

'" 

.039:~12 

(0.99:g·3 ) 

8-LEAD PLASTIC DUAL-IN-LiNE PACKAGE 
(CASE No.: DIP-08P-M011 

.172(4.36IMAX 

I-----r-f SEATING PLANE 

.02010.511 .118(3.0IMIN 
MIN 

.018>.003 
(0.46'0.08) 

.060:~12(1.52~·3) 

©1986 FUJITSU LIMITED DOS006S-2C 
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WIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIII! 

MB 501 LV FUJITSU 
MB 504LV m~mlllllllllllllllllllllllllllllllllllllllllill 

Dimensions in 
inches (millimeters) 

II 
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FUJITSU 

mllllllllllllllllllllllllllllllllllllllllllllllill 
MB SOlLY 
MB S04LY 

PACKAGE DIMENSIONS 

8·LEAD PLASTIC FLAT PACKAGE 
(CASE No. : FPT·08p·M01) 

r;'::~1ti@ 
1 ·307<.016 

INDEX 17.S±0 41 

cf .209±.012 
15.30±0.251 

~::;:::::r;:::=y~~ 
.05011.271 

.01S±.004 
10.45±0.101 

TYP 

.00210.051 
MIN 
1ST AND OFF 1 

Details of "A" part 

.00710.1S) 
MAX 

.02710.6S) 
MAX 

~. :=J .OS512.15IMAX 
\, ) , 

- __ , - .0315±.00S 
'" IO.S±0.21 

A 

©1986 FUJITSU LIMITED F08002S·2C 

FUJITSU LIMITED 
Conun.unica.MnJ and &tectroniCJ 

6·1, Marunouchi '-chome. Chiyoda-ku, Tokyo 100, Japan 

Dimensions in 
inches lmillimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con· 
sequently, complete information sufficient for construction pur· 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in· 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 

Phone: National 10312163211 International Ilnt'l Prefixl 81·3·216·3211 Telex: J22833 Cable. "FUJITSULIMITEO TOKYO" 

For further iniormation please contact' 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sogo Bldg, 6·', Marunouchl 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (031 216·3211 International (Inl'1 Prefixl 81·3·216·3211 Telex: 2224361 FTTOR J 

FUJITSU MICRDELECTRON(CS,INC.: 
3320 Scott Blvd. Santa Clara. CA95054·3197. U.S.A. 
Phone: 408·727·1700 Telex 910·338·0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRONIK GmbH.: 
Arabella Center 9. OG'/A 
L yoner Straf1e 44-48 0-6000 Frankfurt 71. F. R. Germany 
Phone 069/66 320 Telex 0411 963 

© 1986 FUJITSU LIMITED Printed in Japan QV2266·869C 

1 - 24 



SUPER LOW POWER TWO MODULUS PRESCALER 
The Fujitsu MB501SL is a super low power version of MB501 two modulus 
prescaler which are used in Phase Locked Loop (PLL) frequency synthesizer 
and divides the input frequency by the modulus of 64/65 or 128/129, respec­
tively _ The MB501 SL achieves extremely small stray capacitance of internal 
element, realized through the use of Fujitsu Advanced Process Technology_ 
As the results, high speed operation is achieved with low power supply current 
of 5 mA typo, about a half current value of MB501 L 

• High Speed: fmax = 1.1 GHz max. (VIN = 0.4 Vp-p) 

• Pulse Swallow Function: 64/65, 128/129 

• Low Power Supply Current: 5.0 mA typo 

• Stable Output Amplitude: Va = 1.6 Vp-p typo 

• Complete PLL synthesizer circuit with the F.ujitsu MB87001A, PLL synthe-

sizer system block IC 

• Plastic 8-pin Dual-In-Line Package (Suffix: -P) 

Plastic 8-pin Mini Flat Package (Suffix: -PF) 

• Built-in a Terminal Resistor 

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

ABSOLUTE MAXIMUM RATINS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 

Input Voltage VIN -0.5 to Vee V 

Output Current 10 10 mA 

Storage Temperature TSTG -55 to +125 DC 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RA TI NGS 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. 

1 - 25 

MB501SL 

December 1987 
Edition 1.0 

PLASTIC PACKAGE 
DIP-OSP-MOl 

PLASTIC PACKAGE 
FPT-OSP-MOl 

PIN ASSIGNMENT 

IN 

Vee 

sw 

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

II 
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FUJITSU 

Immllll~~lllllllllllmlm~lmlllmml!1 MB501SL 

PIN DESCRIPTION 

Pin Number Symbol 

1 IN 

2 Vee 

3 SW 

4 OUT 

5 GND 

6 MC 

7 NC 

8 iN 

Fig. 1 - MB501SL BLOCK DIAGRAM 

sw MC Divide Ratio 

H H 

H L 
MB 501SL 

L H 

OUT L L 

Note: SW: H = Vee. L = open 
MC: H = 2.0 V to Vee. 

L = GND to 0.8 V 

Description 

Input 

Power Supply. +5V 

Divide Ratio Control Input (See Divide Ratio Table) 

Output 

Ground 

Modulus Control Input (See Divide Ratio Table) 

Non Connection 

Complementary Input 

1 ·26 

1/64 

1/65 

1/128 

1/129 
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MB501SL 1lllllllllllllllllllllllllllllllmlllllllm~llm 

RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol Unit 

Min Typ Max 

Power Supply Voltage Vee 4.5 5.0 5.5 V 

Operating Temperature TA -40 - +B5 °c 

Load Capacitance CL - - B pF 

ELECTRICAL CHARACTERISTICS 
(Recommended Operating Conditions unless otherwise noted) 

Value 
Parameter Symbol Condition Unit 

Min Typ Max II 
Power Supply Current lee - 5.0 7.0 rnA 

Built-in a Terminal 
Output Amplitude Vo Resistor. 1.0 1.6 - Vp·p 

Load capacitance = BpF 

Input Frequency fiN 
With input coupling 

10 - 1100 MHz 
capacitor 1000pF 

Input Signal Amplitude VIN - 0.4 - 2.0 Vp-p 

High Level Input Voltage for MC VIH - 2.0 - - V 

Low Level Input Voltage for MC VIL - - - O.B V 

High Level Input Current for MC IIH - - 0.4 rnA 
VIH = 2.0V. VIL = O.BV 

Low Level Input Current for MC IlL -0.2 - - rnA 

Modulus Set-up Time MC to Output tsET - - 16 26 ns 
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FWITSU 
~~~~~I~~~mooml~~~~~~~~~m MB501SL 

Sampling scope input point 
for input waveform 

I C, 

P.G. C=::n--r--I 

Fig. 2 - TEST CIRCUIT 

IN 

,--....... -----.-------(J vee = + 5.0 V ± 10% 

Vee 

MC GND 

MC input 

Sampling scope prober point 
for output waveform 

OUT~---~~--~ 

C, : 1000pF 
C2 : 1000pF 
C3: O.I/LF 
CL : 8 pF (including scope and jig capacitance) 

TWO MODULUS OPERATING TIMING CHART 

Divide Ratio of 128/129 

MD 

OUT 

Notes: 
When divide ratio of 129 is selected, positive pulse has increased by one to 65. 

SBt up time = 16 ns typ 
The time between MD signal is input and divide ratio of prescaler is changed. 
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FUJITSU 
MB501SL 1IIIIIIIIIIIIIIImlllllllllllllllillmlillmllili 

TYPICAL CHARACTERISTICS CURVES 

e-
m 
:E 
z 

10 

:> 0 
w 
o 
::J 
I­
:J 
11. 
:;; « -10 
...J 
« 
Z 
Cl 
iii 
l-
i? -20 
'z 
:;; 
::J 
:;; 
Z 
~ --30 

E 
m 
:E 
z 

10 

:> 0 
w 
o 
::J 
I­
:J 
11. 

~ -10 
...J 
« 
Z 
Cl 
iii 
l-
i? -20 
~ 
:;; 
::J 
~ 
z 
~ -30 

0.8 

0.8 

Fig. 3 - INPUT SIGNAL AMPLITUDE VS. INPUT FREQUENCY 

Datasheet spec. 

1.0 1.2 

INPUT FREQUENCY fiN (GHz) 

Vee ~ 4.5V 

Vee ~ 5.0V 

Vee ~ 5.5V 

1.4 

Fig. 4 - INPUT SIGNAL AMPLITUDE VS. INPUT FREQUENCY 

Vee ~ 5.0V 

Datasheet spec, 

1.0 1.2 

INPUT FREQUENCY fiN (GHz) 
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TA ~ -40·C 

TA - 25·C 

TA ~ 85·C 

1.4 

II 
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FUJITSU 

Imlllilllllli~~IIIIII!~~~iilm!lll~ MB501SL 

« 
E 6.0 
o 

.E 
t­
Z 
w 
a: 
a: a 5.0 

~ 
a. a. 
::;) 

'" a: 
w 

~ 4.0 

« 
E 6.0 

0 
.E 
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Z 
W 
0:: 
a: 5.0 ::;) 
0 
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oJ 
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a. 
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'" a: 
w 4.0 ;;: 
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a. 

-40 

Fig. 5 - POWER SUPPLY CURRENT VI. POWER SUPPLY VOLTAGE 

------
------------------

4.5 5.0 5.5 
POWER SUPPLY VOLTAGE Vee (V) 

Fig. 6 - POWER SUPPLY CURRENT VI. TEMPERATURE 

---~ ---~ ~ 
~ ..". 

-20 o 20 40 60 80 
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FUJITSU 

MB501 SL ~mlllmlm~mlllllll~~mllllll!llllm~1 

Fig, 7 - TYPICAL APPLICATION EXAMPLE 

MB 87001 A 

0.047jlF 

~ 
CK o---~r-----' 
51 o---,~t-----' 

5TB o-~-t---jr----

Vee 

~:o---'----------------------' 
10Kn 

1 - 31 

Vsx (Max. 8 VI 

12Kn 

OUTPUT 

12Kn 

10Kn 

II 
XI 12.8MHz X'tal 
Vee 5V ± 10% 
Vsx 8V Max. 
C1. C2 depends on crystal oscillator 
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FUJITSU 

1111111111111111111111111111111111111111111111111111 MB501SL 

PACKAGE DIMENSIONS 
(Suffix: -PI (Suffix: -PFI 

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

'''D\OI .244±.010 :I0
.
251 

Ilr-ll "0 •. 0" ~ I 
035+.014 L-.. -.012 ----J 

f~.89~g.i~) t9.40~:;gl 
.. ---'------. --t------.l00f2.541TYp 

.17214.361MAX 

118(J.01MIN 

8-LEAD PLASTIC FLAT PACKAGE 
(CASE No. : FPT -OSp·M01) 

FUJITSU LIMITED 
ComnuuricaJiooj and 6/ectrOlliCJ 

6-1, Marunouchi 1-chome. Chiyoda-ku, Tokyo 100, Japan 

.o~(~.~~ 
MON 
(STAND OFF) 

O""enslomi" 
inchesfmHlimelen) 

J .02ota.51 

.~~~O.181 

,027(0.681 

Q,me".oonsin 
,nchel(m,lhmetersl 

-the Information contained in' 
this document does not convey 
any license under copyrights, 
patent rights, software rights or 
trademarks claimed by Fujitsu. 
Circuit diagrams utilizing 
Fujitsu products are included as 
a means of illustrating typical 
applications. Complete informa­
tion sufficient for construction 
purposes is not necessarily 
given. The information con­
tained in this document has 
been carefully~hecked and is 
believed to be reliable. However. 
Fujitsu assumes no responsibi­
lity for inaccuracies. Fujitsu 
reserves the right to change 
products or specification with­
out notice. 

Phone: National (031216·3211 International (Int'I PrefixI81·3·216·3211 Telex: J22833 Cable: "FUJITSULIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sago Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan . 
Phone: National 1031 216·3211 International Ont'l PrefixI81·3·216·3211 Telex: 2224361FT TOR J 

FUJITSU MICROELECTRONICS, INC.: 
3320 Scott Blvd., Santa Clara, CA95054·3197, U.S.A. 
Phone: 408·562·1000 Telex: 910·338·0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRONIK GmbH.: 
Arabella Center 9, OG./A, Lyoner StraBe 44-48 0-6000 Frankfurt 71, F.R. Germany 
Phone: 69·66·320 Telex: 411963 FMG D 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 

© FUJITSU LIMITED 1987 

805 Tsim Sha Tsui Centre, West Wing 66 Mody Road, Kowloon, Hong Kong 
Phone: 3·7320100 Telex: 31959 FUJIS HX 
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ULTRA HIGH FREQUENCY PRESCALER 

The Fujitsu MB 505 is a high frequency prescaler, which is used in Phase 
Locked Loop (PLL) frequency synthesizer and will divide the input frequency 
by the modulus of 12B or 256. The outputs are 1.6 V peak to peak on ECL 
level. 
Its ultra high frequency operation provides wide application range, such as 
Direct Broadcasting Satellite System, CATV system, UHF Transceiver, etc. 

• High Speed, Low Power Operation 

MB 505-16: 1.6 GHz at 45 mW typo 

• Wide Operation Temperature _400 C to +850 C 

• Stable Output Amplitude 

• Complete PLL synthesizer circuit with the Fujitsu MB 87006A, PLL synthe­

sizer system block IC 

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

ABSOLUTE MAXIMUM RATINGS 

Rating Symbol Value Unit 

Supply Voltage Vee -0.5 to +7.0 V 

Input Voltage V IN -0.5to Vee V 

Output Cu rrent 10 10 mA 

Ambient Temp. TA -40 to +85 °c 

Storage Temp. TSTG -55 to +150 °c 

NOTE: Permanent device damage may occur if A8S0LUTE MAXIMUM 
RATI NGS 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. 
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MB 505-16 

September 1986 
Edition 2.0 

PLASTIC PACKAGE 
DIP'()8P-MOl 

PLASTIC PACKAGE 
FPT'()8P-MOl 

PIN ASSIGNMENT 

IN 

Vee 

sw 

OUT 

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

II 
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FUJITSU 
1111111111111111111111111111111111111111111111111111 MB 505-16 

PIN DESCRIPTION 

Pin Number Symbol 

1 IN 

2 Vee 

3 SW 

4 OUT 

5 GND 

6 NC 

7 NC 

8 iN 

Fig. 1 - MB 505 BLOCK DIAGRAM 

Function 

Input 

Power Supply Voltage 

Output 
Buffer 

P----<l OUT 

SW Divide Ratio 

H 1/128 

L 1/256 

Note: SW: H = Vee. L = open 

Divide Ratio Control Input Selecting divide ratio (See Divide Ratio Table) 

Output 

Ground 

Non Connection 

Non Connection 

Complementary Input 
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MB 505-16 1111111111111111111111111111111111111111111111111111 

RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol Unit 

Min Typ Max 

Supply Voltage Vee 4.5 5.0 5.5 V 

Input Signal Amplitude for IN V ,N 0.15 1.2 Vp.P 

Output Cu rrent 10 1.2 mA 

Ambient Temperature TA -40 +85 °c 

Load Capacitance CL 12 pF 

ELECTRICAL CHARACTERISTICS II (Recommended Operating Conditions unless otherwise noted) 

Value 
Parameter Symbol Conditions Unit 

Min Typ Max 

Power Supply Current lee 9 mA 

Output Amplitude Vo 1.0 1.6 Vp.p 

Input Frequency fiN 
with input coupling 

100 1600 MHz 
capacitor 1000 pF 

I nput Voltage VIN 
fiN = 100 MHz to 

0.15 1.2 Vp.p 
1.6GHz 
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PACKAGE DIMENSIONS 

(Suffix: PI 

8-LEAD PLASTIC DUAL-IN-liNE PACKAGE 
(CASE No.: DIP·OSP.M01) INDO X I 

.244±.010 :10.25) 
Ilr-' I .016 1 L.J I 

.035+.014 L ,370_.012 ---J 
(O.89:;:-gj~) (9.40~:jg) 

-0.3 .100(2.54ITVP 

.172(4.36IMAX 

SEATING PLANE 

.118(3.0)MIN 

© 19a6 FUJITSU LIMITED D08006S·2C 

(Suffix: PFI 

a·LEAD PLASTIC FLAT PACKAGE 
(CASE No. : FPT·08p·M01) 

T-' 
h=='=======~ --1 I 

I~DEX l'r7~~:~~r 
0" (5~~~O~j~ll' 

~r=;:r=;o?I-l 
-1 LI-g~~O~61 . 

©1986 FUJITSU LIMITED Foa002S 2C 

FUJITSU LIMITED 
COIT1I1UUlicaJUmj and &iectronicj 

6-1, Marunouchi l-chome. Cl1iyoda-ku, Tokyo 100. Japan 

D,mens,onsin 
inche$(milhmetersf 

Details of "A" part 

W·OOSlO
." 

1t~~:);~) 
: I MAX 
I- ..j.2~7J9·681 

MAX 

D,mensions ..... 
;rlches(m,II,meters) 

Marking Format 

MB 505-'6, 8-lead Plastic Flat Package 

505L 

Oxxx 

xxxx. Dare Code 
xxx: Control Code 

Circuit diagrams utilizing 
Fujitsu products are includ­
ed as a means of illustrating 
typical semiconductor appli­
cations; consequently, com­
plete information sufficient 
for construction purposes is 
not necessarily given. The 
information has been care­
fully checked and is be­
lieved to be entirely reliable. 
However, no responsibility 
is assumed for inaccuracies. 
Furthermore, such informa­
tion does not convey to the 
purchaser of the semicon­
ductor devices described 
herein any license under the 
patent rights of Fujitsu 
Limited or others. Fujitsu 
Limited reserves the right to 
change device specifications. 

Phone: National103} 216~3211 International IIn1'l Preflx}81~3~216~3211 Telex: J22833 Cable. "FUJITSULIMITE'D TDKYO" 
--~~--~.---------------------------------------------------------~ 

For further Information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sogo Bldg, 6-1, Marunouchl 2-chome, Chivoda-ku, Tokyo 1 OQ, Japan 
Phone: National 103} 216~3211 International Ilnt'l Prefix} 81~3~216~3211 Telex 2224361 FTTOR J 

FUJITSU MICROELECTRONICS, INC.: 
3320 Scott Blvd., Santa Clara, CA95054~31g7, U.S.A. 
Phone: 408~727~1700 Telex: g10~338-0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRONIK GmbH.: 
Arabella Center 9. OG'/A 
Lyoner Stra~e 44-48 0-6000 Frankfurt 71, F.R. Germany 
Phone. 069/66320 Telex: 0411963 

© 1986 FUJITSU LIMITED Printed in Japan OV 2194-869C2 
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ULTRA HIGH FREQUENCY PRESCALER 

The Fujitsu MB 506 is a high frequency prescaler, which is used in Phase 
Locked Loop (PPL) frequency synthesizer and will divide the input frequency 
by the modulus of 64, 128, or 256. The outputs are 1.6 V peak to peak on 
ECL level. 
Its ultra high frequency operation provides wide application range, such as 
Direct Broadcasting Satellite System, CATV system, UHF Transceiver, etc. 

• High Speed, Low Power Operation 
2.4 GHz at 90 mW typo 

• Wide Operation Temperature 

• Stable Output Amplitude V OUT = 1.6Vp. p 

• Complete PLL synthesizer circuit with the Fujitsu MB 87006A, PLL syn· 
thesizer system block IC 

• Plastic 8·pin Standard Dual·ln·Line Package or space saving Flat Package 

ABSOLUTE MAXIMUM RATINGS 

Rating Symbol Value Unit 

Supply Voltage Vee -0.5 to +7.0 V 

I nput Voltage V IN -0.5 to Vee V 

Output Current 10 10 mA 

Storage Temp. TSTG -55 to +125 °c 

NOTE: Permanent device damage may occur if 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. 
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IN 

Vee 

SWI 

OUT 

MB506 

May 1986 
Edition 1.0 

PLASTIC PACKAGE 
DIP·08P·MOl 

PLASTIC PACKAGE 
PFT·08p·MOl 

PIN ASSIGNMENT 

iN 

NC 

SW2 

GND 

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

II 
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c a 

PIN DESCRIPTION 

Pin Number Symbol 

1 IN 

2 Vee 

3 SWl 

4 OUT 

5 GND 

6 SW2 

7 NC 

8 iN 

c a 

Fig. 1 - MB 506 BLOCK DIAGRAM 

c a c a c a 

SW1 

H 

L 

H 

L 

Output 
Buffer 

)0---<> OUT 

SW2 Divide Ratio 

H 1/64 

H 1/128 

L 1/128 

L 1/256 

Not.: H = Vee. L = open 

Function 

Input 

Power Supply Voltage 

Divide Ratio Control Input Selecting divide ratio (See Divide Ratio Table) 

Output 

Ground 

Divide Ratio Control Input Selecting Divide Ratio (See Divide Ratio Table) 

Non Connection 

Complementary Input 
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RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol Unit 

Min Typ Max 

Supply Voltage Vee 4.5 5.0 5.5 V 

Input Signal Amplitude for IN V IN 0.1 1.2 Vp•p 

Output Current 10 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 II 
Power Supply Current lee 18 mA 

Output Amplitude Va 1.0 1.6 Vp . p 

with input 
TA =_40°C 

100 2200 
to 85°C 

Input Frequency fiN 
coupling 

MHz 
capacitor 

TA =_40°C 
1000 pF 

to 60°C 
100 2400 

fiN = 100 MHz to 1.3 GHz 0.1 
I nput Voltage VIN 1.2 Vp•p 

fiN = 1.3 MHz to 2.4 GHz 0.4 

Fig. 2 - INPUT SIGNAL AMPLITUDE v. INPUT FREQUENCY 
1000 

:;-
.§. 

800 m .., 
.~ 
Ci 
E 600 « 
-;; 
a, 
u; 

400 5 
Do 
.E 
E 
~ 200 E 
'c 
~ 

0 

r-.. J 
""-r-... II .... .,/ 

5 10 20 50 100 200 500 1000 2000 

Input Frequency [MHz] 
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PACKAGE DIMENSIONS 

TVP 

B·LEAD PLASTIC DUAL·IN·LINE PACKAGE 
ICASE No.: DIP-08p·M01) 

'NDU' I 
.234~5.95) 

~6.451 

13~1901 I 

.039(0.99) I 

.051!1.29) 

,38619.8) 

.000(1.52) 

.072(1.82) 

() 1985 FUJITSU LIMITED DOB006$.lC 

.172(4.36}MAX 

.118(3.0)MIN 

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

~ 1 '291!7'41 
INDEX .323{8.21 

cf .197(5.0) I 

~rr=n==n -=r 61 j 

JI .014(0.35) 
.022(0.55} 

.002/0.051 

.26016.6) 

.283
1

(7.2) 

1
/ -Li 
:\ ~:g~~\8:~l 

.024(0.61 ~ -- _ T 

.o39/1.0} .005/0.13) 

.008/0.20) 

.085(2.15) 
MAX 

@1986 FUJITSU LIMITED F08002$.lC 

FUJITSU LIMITED 
ConununicaJi1JnJ and GlectronicJ 

6-1, Marunouchi l-chome, Chiyoda-ku, Tokyo 100, Japan 

Dimensions;n 
inches/millimeters) 

Detllilsof "A" part 

,007(0.181 
MAX 

.027(0.68) 
MAX-

Dimensions In inches 
(millimeters) 

Circuit diagrams utilizing 
Fujitsu products are includ­
ed as a means of illustrating 
typical semiconductor appli­
cations; consequently, com­
plete information sufficient 
for construction purposes is 
not necessarily given. The 
information has been care­
fully checked and is be· 
lieved to be entirely reliable. 
However, no responsibility 
is assumed for inaccuracies. 
Furthermore, such informa­
tion does not convey to the 
purchaser of the semicon­
ductor devices described 
herein any license under the 
patent rights of Fujitsu 
Limited or others. Fujitsu 
Limited reserves the right to 
change device specifications. 

Phone: National 1031 216·3211 Internationallln!"1 Prefixl 81·3-216·3211 Telex: J22833 Cable: '·FUJITSULIMITEO TOKYO·· 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National 1031 216-3211 Internationalllnt"l PrefixI81-3-216-3211 Telex: 2224361 FTTOR J 

FUJITSU MICROELECTRONICS, INC.: 
3320 Scott Blvd .• Santa Clara, CA95054-3197, U.S.A. 
Phone: 408·727-1700 Telex: 910·338-0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRONIK GmbH.: 
Arabella Center 9. OG./A 
Lyoner Straf1e 44-480-6000 Frankfurt 71, F.R. Germany 
Phone: 069/66320 Telex: 0411 963 

© 1986 FUJITSU LIMITED 
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1.6 GHz TWO MODULUS PRESCALER 

The Fujitsu MB 507 is a 1.6 GHz two modulus prescalers, which are used in 
Phase Locked Loop (PLL) frequency synthesizer and will divide the input fre­
quency modulus of 128/129 or 256/357. 
The outputs are 1.6 V peak to peak on ECL level. 

• High Speed. Low Power Operation 
1.6 GHz at 90mW typo 

• Pulse Swallow Function 

• Wide Operation Temperature -40·C to +85·C 

• Stable Output Amplitude VOUT = 1.6 Vp_p 

• Complete PLL synthesizer circuit with the Fujitsu MB 87001 A. PLL syn­
thesizer system block IC 

• Plastic 8-pin standard Dual-In-Line Package or space saving Flat Package 

ABSOLUTE MAXIMUM RATINGS· 

Rating Symbol Value Unit 

Supply Voltage Vcc -0.5 to +7.0 V 

Input Voltage V,N -0.5 to Vee V 

Output Current 10 10 rnA 

Ambient Temp. TA -40 to +85 ·C 

Storage Temp. TSTG -55 to +150 ·C 

Note:· Permanent device damage may occur if 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. 
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MB507 

August 1986 
Edition 1.0 

PLASTIC PACKAGE 
DIP·08P-MOl 

PLASTIC PACKAGE 
FPT .oaP-MOl 

PIN ASSIGNMENT 

IN 

Vee 

sw 
OUT 

ilii 

NC 

MC 

GND 

This device contains circu itry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 

II 
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Fig. 1 - BLOCK DIAGRAM 

)0-+-0 OUT 

SW MC Divide Ratio 

H H 1/128 

M8507 H L 1/129 

L H 1/256 

L L 1/257 

Not.: SW: H = V cc. L = open 
MC: H = 2.0 V to V ce. L e GND to 0.8 V 
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RECOMMENDED OPERATING CONDITIONS * 

Value 
Parameter Symbol Unit 

Min Typ Max 

Supply Voltage Vee 4.5 5.0 5.5 V 

Input Signal Amplitude for IN V1N 0.4 2 Vp .p 

High Level Input Voltage for MC V1H 2.0 V 

Low Level Input Voltage for MC V1L 0.8 V 

Output Current 10 2 mA 

Ambient Temperature TA -40 +85 DC 

Load Capacitance CL 12 pF 

PIN DESCRIPTION 

Pin Number Symbol Function 

1 IN Input 

2 Vce 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 

1 - 43 
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ELECTORICAL CHARACTERISTICS* 
(Recommended Operating Conditions unless otherwise noted) 

Parameter 

Power Supply Current 

Output Amplitude 

Input Frequency 

High Level Input Current 
for MC Input 

Low Level Input Current 
for MC Input 

Modulus Set-up Time MC to 
OUT in 1.6GHz Operation 

Sampling scope input point 
for input waveform 

P.G. C=::D--r--I 

Symbol 

Icc 

Vo 

fiN 

IIH 

'lL 

tSET 

IN 

Value 
Conditions Unit 

Min Typ Max 

18 mA 

1.0 1.6 Vp •p 

with input coupling 
100 1600 MHz capacitor 1000pF 

V IH = 2.0V 0.4 mA 

V IL = 0.8V -0.2 mA 

18 28 ns 

Fig. 2 - TeST CIRCUIT 

r--....... ----_------{) vcc = + 5.0 V ± 10% 

vcc 

MC GND 

MC input 

Sampling scope prober point 
for output waveform 

OUT~-....... -~r_--_{) 

1 - 44 

C, : 1000pF 
C2: 1000pF 
C3: O.ljtF 
CL : 12pF (including $Cope and jig capacitance) 
RL : 2Kn 
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Fig. 3 - TYPICAL APPLICATION EXAMPLE 

MB B7001A 

CKo-------~--~ 

51 o---~r_+_----~ 
5TB o-_-+--t-------' 

LOCk~ Det. 

10Kn 

100Kn 

33Kn 

1 - 45 

Vsx (M ••. 8 VI 

12Kn 

OUTPUT 

12Kn 

10Kn 

XI 12.8 MHz X'tal 
Vee 5V ± 10% 
Vsx 8V Max. 
C,. C2 depends on crystal oscillator 

II 
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PACKAGE DIMENSIONS 
(Suffix: PI 

.02310.591 

.04911.241 

.03910.991 

.05111.291 

B·LEAD PLASTIC DUAL·iN·LINE PACKAGE 
(CASE No.: DIP·08P·M01) 

I 
.23415.951 

1.I;::::;::;:==;=;::::::;::;=?/-.J
6

.

451 

.1 .354IS.01 
.386IS.BI 

.01510.381 
.02110.541 

.06011.521 

.07211.821 

.17214.36IMAX 

.11BI3.0IMIN 

Cl 1985 FUJITSU LIMITED D08006S·1C 
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.00810.201 

.01210.301 

.29017.371 
3'017.871 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 
(Suffix: PF) 

B·LEAD PLASTIC FLAT PACKAGE 
(CASE No. : FPT·OBP·MOll 

.232(S.91 

.260(6.61 

1·291(7.41 
INDEX .323(8.21 

~ .197(S.0I U .220(S.61 

I.!::::;:;=::;:;::::;::;:::::;::;::::!J--.J 

.OSO(I.271 
TYP 

©1986 FUJITSU LIMITED FOB002S-1C 

.0021O.0S1 
MIN 
(STAND OFFI 

I :' '; A .012(0.31 
\ ------r.028(0.71 

.024(0.61 • -- _ T 

.039(1.01 .00S(0.131 

.008(0.201 

.08S(2.1S1 
MAX 

Details of "A" part 

J .007(0.181 
MAX 

.027(0.681 
MAX 

Dimensions in inches 
(millimetersl 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con· 
sequently, complete information sufficient for construction pur· 
poses is not necessarily given. The information l\as been carefully 
checked and is believed to be entirely rei iable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in· 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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FUJITSU LIMITED 
COllununicaJUifIj and &tectronicJ 

6·1, Marunouchi '-chome, Chiyoda-ku. Tokyo 100. Japan 
Phone: National (031216·3211 International (lnt'l Prefixl 81·3·216·3211 Telex: J22833 Cable: "FUJITSULIMITEO TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconducton Marketing; Furukawa Sago Bldg., 6·1, Marunouchi 2-chome. Chiyoda-ku. Tokyo lOa, Japan 
Phone: National (03) 216-3211 International (lnt'! Prefix) 81-3-216-3211 Telex: 2224361 FTTOR J 

FUJITSU MICROELECTRONICS. INC.: 
3320 Scott Blvd., Santa Clara, CA95054·3197, U.S.A. 
Phone: 408·727·1700 Telex: 910·338·0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRONIK GmbH.: 
Arabella Center 9. OG'/A 
Lyoner Stra~e 44·48 0·6000 Frankfurt 71, F.R. Germany 
Phone: 069/66320 Telex: 041 I 963 

© 1986 FUJITSU LIMITED Printed in Japan OV2259-868C 
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2.3 GHz TWO MODULUS PRESCALERS 

The Fujitsu MB508 is a 2.3 GHz two modulus prescalers. which are used In Phase 
locked loop (Pll) frequency synthesizer and divides the Input frequency modulus of 
128/130.256/258 or 512/514. The output Is 1.6 V peak to peak ECl level. Its ultra 
high frequency operation provides wide application. such as Direct Broadcasting 
Satellite System. CATV system. UHF Transceiver, etc. 

• High Speed: f = 2.3 GHz max. (VIN = 0.4 Vp-p) 

• Input Signal Amplitude 

• Pulse Swallow Function 

• Power Dissipation 

• Wide Operation Temperature 

• Stable Output Amplitude 

VIN= 100 mVp-p (fiN =~ 1.8GHz) 

128/130, 256/258,512/514 

120 mW typo 

-40 ·C to +85 ·C 

VOUT = 1.6 Vp-p typo 

• Complete Pll synthesizer circuit with the Fujitsu MB87001A, Pll synthesizer 
system block IC 

• Plastic 8-pin standard Dual-In-Llne Package or Mini Flat Package 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 

Input Voltage VIN -0.5 to Vee V 

Output Current 10 10 mA 

Operating Temperature TA -40 to +85 ·C 

Storage Temperature T STG -55 to +125 ·C 

NOTE: Permanent device damage may occur If 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 to absolute maximum rating conditions for 
extended periods may affect device reliability. 

Copyright@) 1987 by FUJITSU LIMITED and Fujitsu tvpcroelectronlcs, Inc. 
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IN 

Vee 

SWl 

OUT 

MBSOS 

November 1987 
Edition 1.0 

PLASTIC PACKAGE 
DIP-08P-M01 

PLASTIC PACKAGE 
FPT -08P-M01 

PIN ASSIGNMENT 

'iN 

SW2 

MC 

GND 

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 application of any voltage higher 
than maximum rated voltages to this high impedance 
circuit. 

II 
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IN O:=cDf----I iNa 

C Q C Q 

SW1 SW2 MC 

H H H 

H H L 

H L H 

L H H 

H L L 

L H L 

L L H 

L L L 

PIN DESCRIPTIONS 
Pin Number Symbol 

1 IN 

2 Vee 

3 SW1 

4 OUT 

5 GND 

6 MC 

7 SW2 

8 IN 

Fig. 1 - MBSOS BLOCK DIAGRAM 

C Q 

Divide Ratio 

1/128 

1/130 

1/256 

1/256 

1/258 

1/258 

1/512 

C Q 
SW 
C Q 

MC 

Note: SW: H=Vee, L=open 

»--+--0 OUT 

1/514 MC: H=2.0V to Vee, L=GND to 0.8V 

Descriptions 

Input 

Power Supply, +5V 

Divide Ratio Control Input (See Divide Ratio Table) 

Output 

Ground 

Modulus Control Input (See plvlde Ratio Table) 

Divide Ratio Control Input (See Divide Ratio Table) 

Complementary Input 
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RECOMMENDED OPERATING CONDITIONS 

Values 
Parameter Symbol 

Min Typ 

Power Supply Voltage Vcc 4.5 5.0 

Output Current 10 1.2 

Operating Temperature TA -40 

Load Capacitance CL 

ELECTRICAL CHARACTERISTICS 
(Recommended Operating Conditions unless otherwise noted) 

Parameter Symbol Condition 
Min 

Power Supply Current I cc 

Output Amplitude Vo 1.0 

Input Frequency fiN 
with Inupt coupling 

100 capacitor 1000pF 

V INA fiN = 1800MHz to 2300MHz 0.4 

Input Signal Amplitude 

VINB fiN = 100MHz to 1800MHz 0.1 

High Level Input Voltage for MC VIH 2.0 

Low Level Input Voltage for MC VIL 

High level Input Current for MC I IH 
VIH=2.0V, VIL=0.8V 

Low Level Input Current for MC I IL -0.2 

Modulus Set-up Time MC to t SET 
Output at 2.3 GHz Operation 

1 - 51 

Max 

5.5 

+85 

12 

Values 

Typ Max 

24 

1.6 

2300 

1.2 

2.0 

0.8 

0.4 

18 28 

wmii II 
FUJITSU 

MBSOS 

Unit 

V 

mA 

·C 

pF 

Unit 

mA II 
Vp-p 

MHz 

Vp-p 

Vp-p 

V 

V 

mA 

mA 

ns 
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Sampling scope Input point 
for Input waveform 

C1 I 
P.G. <LS ==8-0 -1-1--1 

50.0. 

C2 

Fig. 2 - TEST CIRCUIT 

Vcc 

VCC=+S.OV±10% 

Sampling scope prober point 
for output waveform 

IN OUT 

MC GND 

MC Input 

RL 

C1: 1000pF 
C2: 1000pF 
Ca: 0.11J.F 

CL 

CL: 12pF (Including scope and Jig capacitance) 
RL: 2K.o. 

Fig. 3 - INPUT SIGNAL AMPLITUDE VB. INPUT FREQUENCY 

2.0 r-------------------

1.0 

TA = 25° C 
Vee = 5V 

0.0 C=====:;:::======i;:=::=.-'::::"~ 
10 100 1000 

Input Frequency (MHz) 

1 "52 
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Fig. 4 - TYPICAL APPLICATION EXAMPLE 

~---.vs~x (Max.S V) 

OUTPUT 

CK 0----.------' 
510---.--+-----' 

5TBo-~~-+---------' 

II 
X1 12.BMHz X'tal 
Vee 5 V ±. 10% 
Vsx B V Max. 
C1, C2 depends on crystal oscillator 

Lock 0------.,..------------------------------' Det. 

10Kn 
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PACKAGE DIMENSIONS 
(Suffix: P) 

INDEX 

.035~ :g~~ 

(0.89 ~ g:~g ) 

Dimensions in 
inches (millimeters) 

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

I 
.244 ± .010 

(6.20 ± 0.25) 

~==;=;=;==;=::?!~ 
I~ .1 

.370 ~ :g1~ (9.40: g:~g) 

I+---r--- .100 (2.54) TYP 

.172 (4.36) MAX 

.118 (3.0) MIN 
----':c!!.!...-+-L 

.018 ± .003 
(0.46 ± 0.08) 

1++/ __ .060 ~ 0012 (1.52 ~ g.30) 

1 ·54 

D08006S-2C 
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PACKAGE DIMENSIONS (Continued) 
(Suffix: PF) 

Dimensions In 
Inches (millimeters) 

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

~ '250!:g6g¢-r 
(635 + 0,25) 

, - 0,20 

1 ,307+ 016 
(7,80 ± 0.40) 

INDEX 

/ ,209±,012 o (5,30 ± 0,25) 

1C:::r;=:;::;:::::::r:;~~ 

A 

,0315 ± ,008 
(0,80 ± 0,20) 

1 - 55 

,002 (0,05) (MIN) 

(STAND OFF) 

.268 ~ :g6~ 

~g~, 

t ,020 ± ,008 
(0,50 ± 0,20) 

F08002S-2C 

The Information contained In this document does not convey any license 

under the copyrights, patent rights, software rights or trademarks claimed 

by FuJitsu, Circuit diagrams utilizing Fujitsu products are Included as a 
means of illustrating typical 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. 

Fujitsu reserves the right to change products or specifications without 
notice, This document published by FUJITSU LIMITED, Tokyo, Japan, 

U,S,A, distribution by U,S, Technical Publications Department, Fujitsu 
Microelectronics, 3320 Scott Blvd, Santa Clara, CA 95054-3197, European 

distributIon by Fujitsu Mikroelektronlk GmbH, Arabella Center 9, OG/A, 
Lyoner Strabe 44-48 0-6000, Frankfurt-Nlederrad 71, F, R, Germany, 

II 



111111111111111111111111111111111111111111111111111111 

FUJITSU 

111111111111111111111111111111111111111111111111111111 MBSOS 

FUJITSU LIMITED 
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6-1, Marunouchi, 1-chome, Chlyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Telex: J22833 Cable: "FUJITSULIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 
Semiconductor Marketing: Furukawa Sago Bldg., 6-1, Marunouchl 2-chome, Chlyoda-ku, Tokyo 100, Japan 
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3320 Scott Blvd., Santa Clara, CA 95054-3197, U.S.A. 
Phone: (408) 562-1000 TELEX 910-338-0190 FUJITSU SNTA 
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TWO MODULUS PRESCALER WITH STAND-BY MODE 

The Fujitsu MB509 is a low power two modulus prescaler which enables pulse 
swallow function. The MB509 is used in Phase Locked Loop (PLL) frequency 
synthesizer and divides the input frequency by the modulus of 64/65 or 
12B/129, respectively. 

Power consumption is 58 mW typo at power supply voltage of 5.0V. The 
MB509 is equipped with the stand by mode which cuts off the power sup­
ply current Icc under PLL phase lock condition. ( Icc =180 IlA under current 
cut condition) 

• High Speed: fmax = 1.1 GHz max. (V IN = 0.4 Vp·p) 

• Pulse Swallow Function: 64/65, 128/129 

• Power Supply Consumption: 58 mW typo 

• Stand·by Current: 180 IlA typo 

• Stable Output Amplitude: V 0 = 1.6 Vp·p typo 

• Complete PLL synthesizer circuit with the Fujitsu MB87001A, PLL synthe· 
si zer system block I C 

• Plastic 8·pin Dual-In-Line Package (Suffix: -PI 
Plastic 8-pin Mini Flat Package (Suffix: -PF) 

• Built-in a Terminal Resistor 
Stable output amplitude is obtained up to output load capacitance of 8 pF. 

ABSOLUTE MAXIMUM RATINS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 

Input Voltage V IN -0.5 to Vee V 

Output Current lo 10 mA 

Storage Temperature TSTG -55 to +125 °c 

NOTE: Permanent device damage may occur if 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. 
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MB509 

January 1988 
Edition 1.0 

PLASTIC PACKAGE 
DlP-08P-M01 

PLASTlC PACKAGE 
FPT-08P-M01 

PlN ASSlGNMENT 

IN 

Vee 

sw 

OUT 

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

II 
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iN 
IN 

Fig. 1 - MB509 BLOCK DIAGRAM 

I~PS 
PS 
H 

H 

H 

H 

SW MC Divide Ratio 

H H 1/64 

H L 1/65 

L H 1/128 

L L 1/129 lUrau 0 a 0 

co carc co OUT 

: I 

I ,:=1 =======.;;;;;~ 
L - - Stand-by mode 

Note: SW: H = Vee. L = open 
MC: H = 3.0V to Vee. 

PIN DESCRIPTION 

Pin Number Symbol 

1 IN 

2 Vee 

3 SW 

4 OUT 

5 GND 

6 MC 

7 PS 

8 IN 

Me o-------£>----i 

Description 

Input 

Power Supply, +5V 

Divide Ratio Control Input (See Divide Ratio Table) 

Output 

Ground 

Modulus Control Input (See Divide Ratio Table) 

Stand-by Control Input (See Divide Ratio Table) 

Complementary Input 
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L = GND to O.8V PS: H = 2.0V to Vee. 
L = GND to O.4V 
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RECOMMENDED OPERATING CONDITIONS 

Value 

Parameter Symbol Unit 

Min Typ Max 

Power Supply Voltage Vee 4.5 5:0 5.5 V 

Operating Temperature TA -40 - +85 °c 

Load Capacitance CL - - 8 pF 

ELECTRICAL CHARACTERISTICS 
(Recommended Operating Conditions unless otherwise noted) 

I Value 
Parameter Symbol Condition Unit 

Min Typ Max II 
lee - 11.6 - mA 

Power Supply Current 
Ips Stand·by mode - 180 - /lA 

Built·in a Terminal 
Output Ampl itude Vo Resitor. 1.0 1.6 - Vp-p 

Load capacitance = 8pF 

Input Frequency fiN 
With input coupling 

10 - 1100 MHz capacitor 1000pF 

Input Siganl Amplitude VIN - 0.4 - 2.0 Vp·p 

High Level Input Voltage for MC V IH - 3.0 - - V 

Low Level Input Voltage for MC VIL - - - 0.8 V 

High Level Input Voltage for PS V IH - 2.0 - - V 

Low Level Input Voltage for PS V IL - - - 0.4 V 

High Level Input Current for MC IIH - - 0.4 mA 
V IH = 3.0V. V IL = 0.8V 

Low Level Input Current for MC IlL -0.2 - - mA 

Modulus Set·up Time MC to Output tSET - - 16 26 ns 

1 - 59 
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Sampling scope input point 
for input waveform 

P.G. C==:G-,---! 

Fig. 2 - TEST CIRCUIT 

IN 

,--...._-----.--------0 vee = + 5.0 V ± 10% 

Vee 

MC GND 

Me input 

Sampling scope prober point 
for output waveform 

OUT~---~~--~ 

C, : 1000pF 
C2 : 1000pF 
C3: 0.1"F 
CL ; 8 pF (including scope and jig capacitance) 

PS pin is open. 

TWO MODULUS OPERATING TIMING CHART 

Example. Divide Ratio of 128/129 

MD 

OUT 

Notas: 
When divide ratio of 129 is selected, positive pulse is added by one to 65. 

The typical set up time is 16 ns from the MD signal input to the timing of 
change of prescaler divide ratio. 

1 - 60 



TYPICAL CHARACTERISTICS CURVES 

E 
al 
:!! 
z 
> 
w 
o 
:> 
I­
::i 
0-
:;;: 
« 
..J 
« z 
C) 

0; 

I­
:> 
0-
z 

10 

o 

-10 

-20 

-30 

PS pin Input 
Signal 

OUT pin 
Output signal 
(Prescaler 
output) 

Fig. 3 - INPUT SIGNAL AMPLITUDE vs. INPUT FREQUENCY 

Vee = 5.0V 

Datasheet spec. 

1.0 

,; 
o 
3; 
In 

,; 
o 
3; 

1.2 1.4 

INPUT FREQUENCY fiN (GHz) 

Fig. 4 - WAVEFORM OF STAND BY MODE 

« Power Off > <. Power On > 

11 " V\~ 1\ h h I 

\ \ V \ U \ I 
~ 

.. 

50ns/Div. 

Note: About 50 ns of set up time is required for both power on/off. 
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PACKAGE DIMENSIONS 
(Suffix: -PI 

.039~~12 

(o.99~g·3) .1 

8-LEAD PLASTIC DUAL-IN-LiNE PACKAGE 
(CASE No_: DIP-08P-M01) 

.172(4.36)MAX 

@FUJITSU LIMITED19B7 DOBOQ6S-2C 

1 ·62 

1 
-fi"":;;;::::::::::::::=-':1~5° MAX 

I 
.300(7.62)TVP 

Dimensions in 
inches {millimeters} 
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(Suffix: ·PF) 
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.250+.010 
I--- -.008 ----i 

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

I (6 35+0.25) , I . -0.20 I 

ill 
1·30J.016 

INDEX (7.8±0.4) 
/ .209±.012 I cJ (5.30±0.25) I 

1C:::t=i==r::;::::=n=;:~~ I 
I 

.050(1.27) I • 
TYP 

~ . ~=l.085(2.15)MAX 
: ; . , 
'---'\ - .0315±.008 

" A (0.8±0.2) 

©FUJITSU LIMITED 1987 F08002S·2C 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

1 • 63 

View "A" 

.007(0.181 
MAX 

.027(0.68) 
MAX 

Dimensions in 
inches (millimeters) 

given. The information contained in this document has been carefully· 

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 

II 
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FUJITSU 2.7 6Hz TWO MODULUS 
PRESCALER 

1 III I I 

2.7 GHz TOW MODULUS PRESCALER 

The Fujitsu MB510 is a ultra high speed two .odulus presca.er which 
enables pulse swallow function. The MB510 Is used In Phase Locked 
Loop (PLL) frequency synthesizer and divides the Input frequency 
by the .odulus of 128/1qq or 256/272, respectively 

The MB510 achieves extremely small stray capacitance of internal 
element, realized through the use of Fujitsu Advanced Process 
Technology. As the results, ultra high speed Is achieved with 
low power supply current of 10 .A typo 

• High Speed: fmax = 2.7 GHz max. (V 1N = 0.4 Vp·p) 

• Pulse Swallow Function: 128/1Qq, 256/272 

• Low Supply Current: 10 aA typo 

• Stable Output Amplitude: Vo = 1.6 Vp·p typo 

• Complete PLL synthesizer circuit with the Fujitsu MBB7001A, PLL synthe­
sizer system block IC 

• Plastic B-pin Dual-In-Line Package (Suffix: _PI 
Plastic B-pin Mini Flat Package (Suffix: -PF) 

• Built·in a Terminal Resistor 
Stable output amplitude is obtained up to output load capacitance of B pF. 

ABSOLUTE MAXIMUM RATINS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 

Input Voltage V1N -0.5 to Vee V 

Output Current 10 10 mA 

Storage Temperature TSTG -55 to +125 °c 

NOTE: Permanent device damage may occur if 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. 

1 - 65 

MB510 

TS587-A882 
February 1988 

PLASTIC PACKAGE 
DIP-08P-MOl 

PLASTIC PACKAGE 
FPT-08P-M01 

PIN ASSIGNMENT 

This device contains circuitry to protect the 
input. 19ain.t damllle due to high Itltic volt· 
III" or electric fields. However. it il Idvistd 
that normal precautions be tlkln to 8YOid 
application of any voltage hii~er than maxi­
mum rlted voltage. to this high irnllldince 
circuit. 

II 
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_I~.~IJ MB510 

'" IR 

SW MC Divide Ratio 

H H 1/128 

H L 1/1~q 

L H 1/256 

I L L 1/272 

Not.: SW: 1;1- Vee. L - open 
MC: H -2.0V to Vee. 

L - GND to O.BV 

PIN DESCRIPTION 

Pin Numt '. Symbol 

1 IN 

2 Vee 

3 SW 

4 OUT 

5 GND 

6 MC 

7 NC 

8 iN 

Fig. 1 - MBS10 BLOCK DIAGRAM 

OUT 

Description 

Input 

Power Supply. +5V 

Divide Ratio Control Input (See Divide Ratio Table) 

Output 

Ground 

Modulus Control Input (See Divide Ratio Table) 

Non Connection 

Complementary Input 

1 - 66 



RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol 

Min Typ 

Power Supply Voltage Vcc 4.5 5.0 

Operating Temperature TA -40 -
Load Capacitance CL - -

ELECTRICAL CHARACTERISTICS 
(Recommended Operating Conditions unless otherwise noted) 

Parameter Symbol Condition 

Icc 
Power Supply Current 

Built·in a Terminal 
Output Amplitude Va Resitor. 

Load capacitance = 8pF 

Input Frequency fiN 
With input coupling 
capacitor 1000pF 

Input Siganl Amplitude VIN fin = 2200 to 2700 MHz 

Input Siganl Amplitude VIN fin = 10 to 2200 MHz 

High Level Input Voltage for MC VIH -
Low Level Input Voltage for MC VIL -

- --- --

High Level Input Current for MC IIH 
V1H =2.0V. VIL • 0.8V 

Low Level Input Current for MC IlL 

Modulus Set·up TIme MC to Output tSET -

1 - 67 

Max 

5.5 

+85 

8 

Value 

Min Typ 

- 10.0 

1.0 1.6 

10 -

0.4 -
0.2 -
3.0 -
- -
- -

-0.2 -
- 16 

wmmi~~!ill~::;:;~:~I!mi:;iiliilm 
FUJITSU 

MB 51 0 1~~~~~~::~;:i:OO~lm~I~~m~1 

Unit 

V 

DC 

pF 

Unit 
Max 

15.0 mA 

- Vp·p 

2700 MHz 

1.2 - Vp·p 

1.2 Vp·p 

- V 

0.8 V 

0.4 mA 

- mA 

26 ns 



--FUJITSU 
.... MB510 

Fig. 2 - TEST CIRCUIT 

.-----...-----..-------0 vee' + 5.0 V • 10% 

Sampling scope input point 
for input waveform 

Vee Sampling scope prober point 
for output waveform 

P.G. C=::n-,---! IN OUT~------~~----~ 

Example. 

MD 

OUT 

Not •• : 

MC GND 

MC input 

C, : 1000pF 
C2: 1000pF 
C3: O.1/1F 
CL: 8 pF (incl.uding scope and jig capacitance) 

TWO MODULUS OPERATING TIMING CHART 

Divide Ratio of 128/144 

When divide ratio of 144 i. selocted. po.itive puis. i. added by 16, to 80 

The typical sot up tim. il 16 ns from tho MD lignal input to tho timing of 
change of prescaler divide ratio. 
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PACKAGE DIMENSIONS 
(Suffix: Pl 

.039~12 

1O.99~g·3l 

8·LEAD PLASTIC DUAL·IN·LINE PACKAGE 
(CASE No.: DIP·OSP·MOll 

t---;---- .10012.54lTYP 

.17214.36lMAX 

1----,-+ SEATING PLANE 

.11813.0lMIN 

C> 1987 FUJITSU LIMITED D08006S·2C 

1 - 69 

• ..m 
FUJITSU 

MB510 _M~"~~I 

Dimensions in 
inches (millimeters) 

II 
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PACKAGE DIMENSIONS 
(SuffiJc: PF) 

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

r;';':~~ 
1·307'.016 

INDEX (7.8.0.4) 
,../ .209'.012 U (S.30'0.2S) 

1C::;:;=;:;:==n=;::y::::!>I~ 
.OSO(I.27) 
TYP 

.018 •. 004 
(0.4S.0.10) 

Etiii5a~'08S(t'IS)MAX 
{, ) t 
---,- .031S'.008 

'\ A (0.8.0.2) 

e.987 FUJITSU LIMITED F08002S·2C 

1 - 70 

.002(0.05) 
MIN 
(STAND OFF) 

View"A" 

.007(0.18) 
MAX 

.027(0.68) 
MAX 

Dimensions in 
inches (millimeters) 
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2-13 
2-21 
2-29 
2-39 

2-51 

MB87001A 
MB87006A 
MB87014 
MB87073 
MB87076 

MB87086 

Section 2 

Phase Lock 
Loops (PLL) 

CMOS PLL Frequency Synthesizer System Block 
CMOS PLL Frequency Synthesizer System Block 
CMOS PLL Frequency Synthesizer 
CMOS PLL Frequency Synthesizer System Block 
Intermittent Operating CMOS Serial Input 
Phase/Locked) Loop (PLL) Frequency Synthesizer 
CMOS Serial Input Phase/Locked) Loop (PLL) 
Frequency Synthesizer 

2 - 1 
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CMOS SERIAL INPUT Phase-Locked-Loop (PLL) FREQUENCY 
SYNTHESIZER SYSTEM BLOCK 

The Fujitsu MB 87001A is designed for the PLL Frequency Synthesizer with 
the MB 501 Dual Modulus Prescaler. The MB 87001A contains a Crystal Oscil­
lator Circuit, a Digital Controlled Reference Frequency Divider, a Phase 
Detector, a Charge Pump, 17-bit Shift Register, 17-bit Latch, Binary 7-bit 
Swallow Counter, Binary 10-bit Programmable Counter, and control circuit 
for the prescaler_ 

• Power Supply Voltage: 2_7 to 5_5V 
• Wide Operation Temperature Range: -40 to +85°C 
• Inverter for oscillator 
• 17-bit Programmable Divider with Input Buffer Amplifier 
• Binary 7-bit Swallow Counter plus Binary 10-bit Programmable Counter 
• 11-bit Programmable Reference Divider with control circuit 
• 8 divided factors for reference frequency selected by external input S, thru 

S3 
8,16,64,128,256,512,1024,2048 

• Divided factor for Programmable Dividers is input as serial data bit 
• 2 types of Phase Detector Output 

Bult-in Charge Pump Output 
Output for External Charge Pump 

• Easy to make up PLL system with Dual Modulous Prescaler ICs MB 50X 
• 16-pin Standard Dual-in-line Package (DIP) and 16-pin Flat Package_ 
• Pulse Swallow Function 

fveo = [(N x M) + AJ x f, 
fveo: VCO (Voltage Controlled Oscillator) Output Frequency 
N Preset Divided Factor of Binary 10-bit Programmable Counter 

(16 through 1023) : N should be greater than A_ 
M Preset Modulus Factor of external two modulus prescaler 

(64 in 64/65 mode, 128 in 128/129 mode) 
A Preset Divided Factor of Binary Swallow Counter 

(0 through 127) 
fr Output Frequency of Reference Frequency Divider 

ABSOLUTE MAXIMUM RATINGS (See Note) 

Rating Symbol Value 

Power Supply Voltage Voo GND-0_5 to GND+7_0 

Input Voltage V, GND-0_5 to Voo+0_5 

Output Voltage Vo GND-0_5 to Voo+0_5 

Output Current 10 ±10 

Open-drain Output Voop GND-0_5 to Voo+3_0 

Operating Ambient 
TA -40 to +85 

Temperature 

Storage Temperature TSTG -65 to +150 

Power Dissipation Po 300 

Unit 

V 

V 

V 

rnA 

V 

°c 

°c 

mW 

NOTE: Permanent device damage may occur if 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_ 
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MB87001A 

July 1987 
Edition 3_0 

PLASTIC PACKAGE 
DIP-16P-M04 

PLASTIC PACKAGE 
FPT-16P-M02 

PIN ASSIGNMENT 

Voo Vss 

CK 

SI 

5TB 

M 

LD 

DO 

X, 

<l>P 

<l>R 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However. it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB 87001A BLOCK DIAGRAM 

x, 
r~----- -- - -- - -- -- -- -- -- -- ------1 
i Reference Freq. Divider ! 

L-----H: Binary 11.bitDivider Hi _____ t,-----l 

r-;:'-:blt- Shlt-t- R~~i;;;; ------------ -------- ------------- ----1 

~~ ~g ========~~(t_=-:_~~j-~~f~t:f~~~ft~:t~_~~t~;;~~~_J-::L_ ;~~b~~ ~~i~~_~~~i~~e: __ -_-_~ 
i 17-bit Latch i 

STB O--------+lli 7-bit Latch II 10-bit Latch I! 
'------i-i-t-j-t-t--i----nmlHljnj--t-i--t--imJ 
f------P~ogrammabh;-Divider--- .- -- .- -- -- -- -- .- -. ---\ 

t ______________________________________________________________ J 

,..----<> LD 

Phase 
Detector 

cPR 

DO 

~------------------_oM 

PIN NAME TABLE 

Pin No. I/O Pin Name Pin No. I/O Pin Name 

1 - Voo 9 0 <j>R 

2 I CK 10 0 <j>P 

3 I 51 11 I 5, 

4 I 5TB 12 I 5:2 
5 I fin 13 I 5:J 
6 0 M 14 0 X2 

7 0 LD 15 I Xl 

8 0 DO 16 - Vss 
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PIN DESCRIPTION 

Pin No. Symbol Function 

1 Voo Power Supply Voltage 

2 CK Clock signal input for 17-bit Shift Register. Serial input is valid at the rising edge of CK. 

3 SI Serial Data Input for 17-bit Shift Register. See SERIAL DATA INPUT FOR PROGRAM-
MABLE DIVIDER. 

4 STB Strobe signal input for transfer the data of 17-bit Shift Register to 17-bit Latch. The opera-
tion is executed when STB is at High level. 

5 fiN Input for Binary 7-bit Swallow Counter and Binary 10-bit Programmable Counter. This input 
involves bias circuit and amplifier. The connection with Dual Modulus Prescaler should be AC 
connection. 

6 M Control output for Dual Modulus Prescaler. The connection with the prescaler should be DC 
connection. 
Pulse Swallow Function: 
MB 501: M ; High: Preset Module Factor 64 or 128 

M ; Low: Preset Module Factor 65 or 129 

7 LD Output of Phase Comparator; It is at High level when f, and fp are coherent, and then the 
loop is locked. Otherwise it outputs pulse signal. 

8 DO Three-stage Charge Pump Output; The mode of DO is changed by the combination of Refer-
ence Freq. Divider output frequency f, and Programmable Divider output frequency fp as 
listed below: 

f, > fp : Drive Mode (DO; High) 
f, = fp : High-Impedance Mode 
fr < fp : Sink Mode (DO ; Low) 

9 ¢R Outputs for external charge pump. Note that ¢P is an N-ch open-drain output. 
10 ¢P ¢R ¢P 

fr > fp: Low : Low 

fr = fp : Low : High-Impedance 

fr < fp : High : High-Impedance 

11 SI Control Inputs for Reference Frequency Divider. The combination of these inputs provides 
12 S2 divided factor to Reference Frequency Divider. 
13 S3 Divided Factor 8 16 64 128 256 512 1024 2048 

SI 0 1 0 1 0 1 0 1 

~ 0 0 1 1 0 0 1 1 

S3 0 0 0 0 1 1 1 1 

14 X2 Pin for Crystal Oscillator; Output pin of the inverting amplifier. This pin should be open when 
an external oscillator is used. 

15 XI Pin for Crystal Oscillator; Input pin of the inverting amplifier that forms part of the oscillator. 
This pin receives the oscillator signal as AC coupling when an external oscillator is used, but 
for large amplitude signals (standard CMOS levels), DC coupling may also be used. 

16 Vss Ground 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value 

Power Supply Voltage (Vss = OV) Voo 2.7 to 5.5 

Input Voltage VI GND to Voo 

Operating Ambient Temperature TA -40 to +85 

ELECTRICAL CHARACTERISTICS (Voo = 5.0V, TA = -40 to +85°C) 

Value 
Parameter Conditions Symbol 

Min Typ 

High·level Input Voli:age All inputs except fiN V IH 3.5 -
and X, 

Low·level I nput Voltage All inputs except fiN 
and X, V IL - -

Input Sensitivity of fiN Sine wave AC coupling Vfpp 1.0 -
I nput Sensitivity of X, Sine wave AC coupling V,ln 1.5 -

All inputs except 
High·level Input Current fiN and X, IIH - 1.0 

VI = Voo 

All inputs except 
Low·level Input Current fiN and X, IlL - -1.0 

VI = GND 

Input Current of fiN VI = GND to Voo If IN - ±50 

Input Current of X, VI = GND to Voo Ix, - ±50 

All outputs except 
High·level Output Voltage rpp and X2 VOH 4.95 -

IOH = O/lA 

All outputs except· 
Low·level Output Voltage rpp and X2 VOL - -

IOL = O/lA 

Low-level Output Voltage of rpp IOL = 2mA VOLP - -
High·level Output Voltage of X2 IOH = O/lA VOHX 4.50 -
Low·level Output Voltage of X2 IOL = O/lA VOLX - -

All outputs except 
High·level Output Current rpp and X2 IOH -1.0 -

VOH = 4.0V 

All outputs except 
Low·level Output Current rpp and X2 IOL 1.0 -

VOL = 0.8V 

N-ch. Open Drain Cut-off rpp only 
IOFF - 1.0 

Current Vo = Voo + 3.0V 

Power Supply Current See Note' 100 - 3.0 

Maximum Operation Frequency Divider Unit: Ref. Freq. f maxd 15 25 Divider 

Maximum Operation Frequency Prog. Counter 7/10 bit f maxp 13 25 Counter 

Unit 

V 

V 

°c 

Max 

-

1.5 

-
-

-

-

-
-

-

0.05 

1.0 

-
0.50 

-

-

-

-

Note *: fiN = 5.0 MHz using 12.8 MHz X'tal. All inputs except fiN are connected with GND. All outputs are open. 
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Unit 

V 

V 

Vp·p 

Vp·p 

/lA 

/lA 

/lA 

tJ.A 

V 

V 

V 

V 

V 

mA 

mA 

/lA 

mA 

MHz 

MHz 
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ELECTRICAL CHARACTERISTICS (Voo = 3.0V, TA = -40 to +85°C) 

Value 
Parameter Conditions Symbol Unit 

Min Typ Max 

H igh·level I nput Voltage All inputs except fiN 
V IH 2.1 - - V and X, 

Low·level Input Voltage All inputs except fiN VIL - - 0.9 V 
and X, 

Input Sensitivity of fiN Sine wave AC coupling Vfpp 0.8 - - Vp·p 

Input Sensitivity of X, Sine wave AC coupling Vsin 1.0 - - Vp·p 

All inputs except 
H igh·level I nput Current fiN and X, IIH - 1.0 - flA , 

I VI = Voo 

All inputs except 
flA Low·level Input Current fiN and X, IlL - -1.0 -

VI = GND 

Input Current of fiN VI = GND to Voo If IN - ±30 - flA 

Input Current of X, VI = GND to Voo IXl - ±30 - flA 

All outputs except 
High·level Output Voltage </JP and X2 V OH 2.95 - - V 

IOH = OflA 

All outputs except 
Low-level Output Voltage </JP and X2 VOL - - 0.05 V 

IOL = OflA 

Low·level Output Voltage of </JP IOL = 0.8mA V OLP - - 0.8 V 

High-level Output Voltage of ~ IOH = OflA VOHX 2.5 - - V 

Low·level Output Voltage of X2 IOL = OflA VOLX - - 0.50 V 

I 
All outputs except i ! 

High-level Output Current </JP and X2 

I 
IOH -0.5 -

I 
- mA 

VOH = 2.0V 

All outputs except I 1 Low·level Output Current </JP and X2 IOL 0.5 - - mA 
I 

VOL = 0.8V I 

N·ch. Open Drain Cut-off </JP only 
IOFF - 1.0 - flA Current Vo = Voo + 3.0V 

Power Supply Current See Note' !DD - 2.0 - mA 

Maximum Operation Frequency 
Divider Unit: Ref. Freq. 

f maxd 13 20 I MHz 
Divider 

Maximum Operation Frequency 
Prog. Counter 7/10 bit 

f maxp 10 20 MHz 
Counter 

Note': fiN = 5.0 MHz using 12.8 MHz X'tal. All inputs except fiN are connected with GND. All outputs are open. 

2·7 
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SERIAL·DATA INPUT FOR PROGRAMMABLE DIVIDER 
The Divided factor of the programmable divder is provided by the 17·bit latch. The data of the latch is transferred from the 
17·bit shift register at the rising edge of strobe signal STB. The shift register has a serial input with clock input. A divided 
factor is input from MSB as illustrated in TIMING CHART. 

Fig. 2 - Block Diagram of Programmable Divider 

,------------------------------------------------------, 
I LSB MSB I 
I I 
I 17.bit I 

SI Shift I 
CK Register : 

STB 

Binary 10-bit Programmable Counter 

Timing Chart 

2-8 

17·bit Latch 

Programmable 
Divider 



Binary 7-bit Swallow Counter Data Input 

Digit No. 
7 6 5 4 3 

Divided Factor 

0 0 0 0 0 0 
1 0 0 0 0 0 
2 0 0 0 0 0 
3 0 0 0 0 0 
4 0 0 0 0 1 

Binary 1 O-bit Programmable Data Input 

Digit No. 
17 16 15 14 13 

Divided Factor 

16 0 0 0 0 0 
17 0 0 0 0 0 
18 0 0 0 0 0 
19 0 0 0 0 0 
20 0 0 0 0 0 

Note: Divided factor less than 16 is prohibited. 

2 

0 
0 
1 
1 
0 

12 

1 
1 
1 
1 
1 

1 

0 
1 
0 
1 
0 

1111111111111111111111111111111111111111111111111111 

FUJITSU 

MBB7001A 1111111111111111111111111111111111111111111111111111 

Note: 
• Divided Factor: 0 thru 127 

• Depending the external prescaler's Divided Factor Swap, 
SW, the input data should be as follow: 
MB 501: 
• SW = "H": Bit 7 of the shift register should be "0." 
'SW= "L": Bit7 is "O"or "I." 

11 10 9 8 

0 0 0 0 
0 0 0 1 
0 0 1 0 
0 0 1 1 
0 1 0 0 

2-9 



m~~~~lllmlmllllm~lllm~~II~~~1 
FUJITSU 

mmlllllllllllmlm~llmlmlll~~I~~lm MBB7001A 

PACKAGE DIMENSIONS 

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

© FUJITSU LlMITED1986 D16033S-2C 

.039~~12 

(o.99~g·3) 

2 - 10 

.010±.002 
(0.25±0.05) 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

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

l ·307±016 
17 8±0 41 

_ /DEX .209±.012 

.004~:gg; 
101+0 .1 I 

J~T;'" 
.272±.012 
16.9±0.31 

Detail of "A" part 

a 15.3±0.31 

~:::;;==;:;=:::;;==;:;=~~ ~.020±'008 J .02010.501 

.00710.181 
MAX 

.02710.681 

.05011.2711 
TYP 

© FUJITSU LIMITED 1986 F16005S-3C 

L~ 10.5±0.21 

.006~:gg~ 
--10.15~g:~1 

MAX 

Dimensions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con­
sequently, complete information sufficient for construction pur­
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies_ Furthermore, such in­
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 

2 - 11 
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FUJITSU LIMITED 
ComnuuricaJiooJ and 6lectronicJ 

6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (lnt'l Prefix) 81-3-216-3211 Telex: J22833 Cable: "FUJITSU LIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sago Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (lnt'l Prefix) 81-3-216-3211 Telex: 2224361 FT TOR J 

FUJITSU MICROELECTRONICS, INC_: 
3320 Scott Blvd., Santa Clara, CA95054-3197, U.S.A. 
Phone: 408-562-1000 Telex: 910-338-0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRONIK GmbH_: 
Arabella Center 9, OG./A, Lyoner StraBe 44·48 D-6000 Frankfurt 71, F.R. Germany 
Phone: 69-66-320 Telex: 411963 FMG D 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 

© FUJITSU LIMITED 1987 

805 Tsim Sha Tsui Centre, West Wing 66 Mody Road, Kowloon, Hong Kong 
Phone: 3·7320100 Telex: 31959 FUJIS HX 
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CMOS SERIAL INPUT Phase-Locked-Loop (PLL) FREQUENCY 
SYNTHESIZER SYSTEM BLOCK 

The Fujitsu MB 87006A is designed for the PLL frequency synthesizer with 
the MB 501 Dual Modulus Prescaler. The MB 87006A contains a crystal oscil· 
later circuit, a digital controlled referenced frequency divider, a phase detector, 
a charge pump, 17·bit shift register, 17·bit latch binary 7·bit swallow counter, 
binary 10·bit Programmable Counter, and control circuit for the prescaler. 

• Single Power Supply Voltage 
• Wide Operation Temperature Range 
• Inverter for oscillater 
• 17·bit Programmable Divider with Input Buffer Amplifier 

Binary 7·bit Swallow Counter plus Binary 10-bit Programmable Counter 
• 14·bit Programmable Reference Divider with Input Buffer Amplifier 

Binary 14·bit Programmable Reference Counter 
• Divided factor for Programmable Dividers is input as serial data with a 

control bit 
• 2 types of Phase Detector output 

Built·in Charge Pump output 
Output for External Charge Pump 

• Easy to make up PLL system with Dual Modulous Prescaler IC MB 501, 
which works upto 1 GHz. 

• 16·pin Standard Dual·in·line package (DIP) 
• Pulse Swallow Function 

fveo; {( N x M ) + A} X fR -;- R 
fveo: VCO (Voltage Controlled Oscillator) Output Frequency 
N Preset Divided Factor of Binary 10·bit Programmable Counter 

(16 through 1023) : N should be greater than A, 
M Preset Modulus Factor of external two modulus prescaler 

(64 in 64/65 mode, 128 in 128/129 mode) 
A Preset Divided Factor of Binary Swallow Counter 

(0 through 127) 
fR Output Frequency of Reference Frequency Divider 
R Preset Divided Factor of Binary 14·bit Programmable Reference 

Divider 
(8 thru 16383) 

ABSOLUTE MAXIMUM RATINGS 

Rating Symbol Value Unit 

Power Supply Voltage Voo GND-0.5 to GND+7.0 V 

Input Voltage V, GND-0.5 to Voo+0.5 V 

Output Voltage Vo GND-0.5 to Voo+0.5 V 

Output Current 10 ±10 mA 

Operating Ambient 
TA -40 to +85 °c Temperature 

Storage Temperature TSTG -65 to +150 °c 
Power Dissipation Po 300 mW 

NOTE: Permanent device damage may occur if 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. 

2 - 13 

Voo 

PDout 

VSS 

MB 87006A 

November 1986 
Edition 3.0 

PLASTIC PACKAGE 
DIP-16P-M02 

PLASTIC PACKAGE 
DIP-16P-M04 

PLASTIC PACKAGE 
FPT-16P-M02 

PIN ASSIGNMENT 

<l>R 

<l>V 

REFout 

fR 
Modulus 
Control 

LE 

Data 

Clock 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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BLOCK DIAGRAM OF MB87006A 

r------------------------ ... ----------------, 
: 14-bit Shift Register . 

r;:======tI 
LE o----~I__h 

aSCin 

OSCout ~-i--~ 

REFout 

Data 

Clock 0-_+_ ___ _ 

PIN NAME TABLE 

Pin No. I/O 

1 I 

2 a 
3 0 

4 -
5 0 

6 -
7 0 

8 I 

Binary 14-bit Ref. Counter 

f 17-bit Shift Register 

;0. ___ -_----- __ • __ • __ • __ .. ________ • ______ ._. ______ _ 

: 7 -bit Latch 

r--------<>fr 

r----<>LD 

Phase 
Detector 

rf>v 

PDout 

'--------------0 Modulus Control 

Pin Name Pin No_ I/O Pin Name 

OSCin 9 I Clock 

OSCout 10 I Data 

tv 11 I LE 

V DD 12 0 Modulus Control 

PD Qut 13 0 fR 

Vss 14 0 REFout 

LD 15 0 ¢V 

fin 16 0 ¢R 

2 - 14 



PIN DESCRIPTION 

Pin No. Symbol 

1 OSC;n 

2 OSCout 

3 fv 

4 V DD 

5 PDout 

6 Vss 

7 LD 

a fin 

9 Clock 

10 Data 

11 LE 

12 Modulus 
Control 

13 fR 

14 REF out 

15 <Pv 
16 <PR 

1111111111111111111111111111111111111111111111111 
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Function 

Pin for Crystal Resonator; Input to the inverting amplifier that forms part of the oscillator. 
This pin receives the oscillator signal as AC coupling when an external oscillator is used, but 
for large amplitude signals (standard CMOS levels) DC coupling may also used. 

Pin for Crystal Resonator; Output of the inverting amplifier. This pin should be connected 
to open when an external oscillator is used. 

Monitor output of the phase comparator input; as well as monitoring the output of the pro-
grammable divider 

Power Supply Voltage 

Three-state Charge Pump Output; The mode of PDouT is changed by the combination of 
Reference Divider output frequency fR and Programmable Divider output frequency fv as 
listed below: 

fR> fv : Drive Mode (PDoUT = High) 
fR = fv : High-Impedance Mode 
fR < fv : Sink Mode (PDouT = Low) 

Ground 

Output of Phase Comparator; It is at High level when fR and fv are coherent, and then the' 
loop is locked. Otherwise it outputs pulse signal. 

Input for Binary 7-bit Swallow Counter aod Binary 10-bit Programmable Counter from VCO; 
The connection with Dual Modulus Prescaler should be AC connection. This input involves bias 
circuit and amplifier. 

Clock signal input for 17-bit Shift Register and 14-bit Shift Register; Each rising edge of the 
clock makes one bit of the data shift into the shift register which specified by the last bit of 
the data (control bit). 

Serial data input with pull-up register for 17·bit Programmable Divider and 14-bit Program-
mable Reference Divider; This data is the divided factor of the divider, which is provided from 
the corresponded shift register. The last bit of the data is the control bit which specified desti-
nation shift register. The data is transferred to 14-bit Shift Register when the bit is at high level, 
and to 17-bit Shift Register when at low level. 

Load Enable Input; Data input is enabled when it is High. 

Control output for Dual Modulus Prescaler. The connection should be DC connection. 

Pulse Swallow Function: 

MB501: M = High : Module Factor 64 or 128 
M = Low : Modu Ie Factor 65 or 129 

Monitor output of the phase comparator input; as well as monitoring the output of the ref-
erence divider. 

Monitor output of the reference frequency; its output can be used as system clock for micro-
processor, or reference oscillator for another PLL frequency synthesizer. 

Outputs for external charge pump. 

<PR <Pv 
fR> fv : Low High 
fR = fv : High High 
fR< fv : High Low 

2 - 15 
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,Notes on Serial Data Input Timing 

Data S2 Sl = LSB 

Clock 

LE 

t, t, 

Note 1: Clock: Input of 17-bit Shift Register; Data is obtained at the edge of Clock. 
Data: Serial Data Input of 17-bit Shift Register; External data is input from this terminal. 
LE: Strobe Signal Input. The contents of 17-bit Shift Register or 14~it Shif.t Register are transferred to 

17-bit Latch or 14-bit Latch when it is at high-level. The value of the contents is the divided ratio of 
the programmable divider. 

RECOMMENDED OPERTING CONDITIONS 

Parameter Symbol Value Unit 

Power Supply Voltage (Vss = OV) Voo 3.0 to 6.0 V 

Input Voltage V, GND to Voo V 

Operating Ambient Temperature TA -40 to +85 °c 

2 - 16 



ELECTRICAL CHARACTERISTICS (Vee = 5.0V, TA = -40 thru +85°) 

Parameter Condition Symbol Min 

High·level Input Voltage 
V ,H VooxO.7 except fin and OSCin 

Low·level Input Voltage 
V,L except fin and OSCin 

Input Sensitivity (fin) 
Amplitude in AC 

Vfpp 0.5 
coupling, sine wave 

Input Sensitivity (OSCin ) sine wave Vsin 0.5 

High-level Input Current 
V, ~ Voo I'H except fin and OSCin 

Low-level Input Current 
V, = GND I'L except f in and OSCin 

Input Current (fin) V, ~ GND thru VOO Ifin 

Input Current (OSCin ) V, ~ GND thru Voo lose 

Input Current (LE) V, = GND ILE 

High-level Output 
IOH =OfJ.A V OH 4.95 

Voltage except OSCOUT 

Low-level Output 
IOL ~ OfJ.A VOL Voltage except OSCOUT 

High-level Output Current except 
VOH ~ 4.6V IOH -1.0 

OSCOUT and Modulus Control 

Low-level Output Current except 
VOL =O.4V IOL 1.0 OSCOUT and Modulus Control 

High-level Output Current 
V OH ~4.6V IOHM -1.5 (Modulus Control) 

Low-level Output Current 
VOL = 0.4V IOLM 3.0 (Modulus Control) 

fin ~ 8.0 MHz, 
11.5 MHz X'tal used 

Supply Current 
between OSCin and 

100 OSCOUT , Inputs are 
at GND except fin 
Outputs are open. 

Max. Operation Freq. 
Voo ~ 5.0V fmaxd 10 

Reference Counter 

Max. Operation Freq. of 
Binary 7-bit Swallow Counter 

Voo = 5.0V fmaxp 17 
and Binary 10-bit Programmable 
Counter 

2 - 17 
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Typ Max Unit 

V 

VooxO.3 V 

Vp_p 

V p_p 

1.0 fJ.A 

-1.0 fJ.A 

±50 fJ.A 

±50 fJ.A 

-60 fJ.A 

V 

0.05 V 

mA 

mA 

mA 

mA 

3.5 mA 

25 MHz 

25 MHz 
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fR Jl 
fv ~ 
PDQut jl 
<PR lJ 
<pv I 
LD lJ 

PHASE DETECTOR OUTPUT WAVEFORMS 

n n n 
I U I L 

n u I 
U I I 
I U I 

U U I 
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PACKAGE DIMENSIONS 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No_ : DIP-16P-M021 

,"o{ : : : : : ]j~;:, 
I .770+.008 119.55+0.21 I 

.05011.27IMAX 

.10012.541 I 
TYP_-+._-I 

-.012 -0.3 

.039~0012 

(O.99~g·3) 

©1986 FUJITSU LlMITEDD16022S-2C 

.100(2.54)Typ l 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M041 

.OSO( 1.27)MAX 
.039~0012 

(o.99~g·3) 

©198e FUJITSU LIMITED D16033S·2C 
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Dimensions in 
inches (millimeters) 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

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

r~'::;:1!~1 
Detail of "A" part 

l ·307±.016 
INDEX (7.8±0.4) 

_ / .209±.012 o (5.3±0.3) 

1!n==n=::::;:;=;:r:::::;:;=;:r:=n==;:;!J~ 
.05011.27) 
TYP 

.007(0.18) 
MAX 

.027(0.68) 
MAX 

~n .. n .. n .. nj~8512'15)MAX 
A .031±.008 

(0.8±0.2) 

©1986 FUJITSU LIMITED F16005S·3C 

FUJITSU LIMITED 
COITIIIUUIicaiionJ 0JId 6lectroniCJ 

6~1, Marunouchi '·chome, Chiyoda-ku, Tokyo 100, Japan 

Dimensions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con· 
sequently, complete information sufficient for construction pur· 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in· 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 

Phone: National (03) 216·3211 Internationalllnt'l Prefix) 81·3·216·3211 Telex: J22833 Cable: "FUJITSULIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216·3211 Internationalllnt'l Prefix) 81·3·216·3211 Telex: 2224361 FTTOR J 

FUJITSU MICROELECTRONICS, INC.: 
3320 Scott Blvd., Santa Clara, CA95054·3197, U.S.A. 
Phone: 408·727'1700 Telex: 910·338·0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRONIK GmbH.: 
Arabella Center 9, OG./A, Lyoner StraBe 44-48 0·6000 Frankfurt 71, F.R. Germany 
Phone: 069/66 320 Telex: 0411963 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 
805 Tsim Sha Tsui Centre, West Wing 66, Kowloon, Hong Kong 
Phone: 3·7320100 Telex: 31959 FUJIS HX 

© 1986 FUJITSU LIMITED 
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CMOS PLL FREQUENCY 
SYNTHESIZER 

MB 87014 

CMOS SERIAL INPUT PLL Frequency Synthesizer 

The Fujitsu MB 87014 is a single-chip PLL frequency synthesizer including 
an on-chip 180 MHz two-modulus prescaler. 

MB 87014 contains a two·modulus prescaler, a crystal oscillation circuit, a 
digital controlled reference frequency divider, a phase detector, charge pumps, 
a 16-bit shift register, a 16-bit latch, a binary 6-bit swallow counter, a control 
register and a binary 1 O-bit programmable counter. 

• On-chip 180 MHz two modulus prescaler 
• 16-bit Programmable Divider 

(Binary 6-bit Swallow Counter plus Binary 10-bit Programmable Counter) 
• 16-bit Programmable Reference Frequency Divider with Input Buffer 

Amplifier 
• Divide factor for Programmable Dividers is input as serial data with a 

countrol bit 
• 3 types of Phase Detector Outputs 

Built-in Charge Pump Output for Active Low Pass Filter 
BUilt-in Charge Pump Output for Passive Low Pass Filter 
Output for External Charge Pump 

• Single Power Supply Voltage: +5 V 
• Wide Operating Temperature Range: -30°C to +60°C 
• 16-pin Standard Dual In-Line Package (DIP) and 16-pin Flat Package 
• Pulse Swallow Function: 

fvco = [(N F x M) + AJ x fXIN 7 NR 
fvco VCO (Voltage Controlled Oscillator) Output Frequency 
N F Preset Divided Factor of Binary 10-bit Programmable Counter 

(5 through 1023) : NF should be greater than A. 
M 
A 

Preset Modulus Factor of two-modulus prescaler (64/65) 
Preset Divided Factor of Binary 6-bit Swallow Counter 
(0 through 63) 
Output Frequency of an external oscillator 
Preset Divided Factor of Binary 16-bit Programmable 
Reference Frequency Divider 
(5 through 65535) 

ABSOLUTE MAXIMUM RATINGS (Vss = GND) 

Rating Symbol Value 

Power Supply Voltage Voo Vss-0.3 to Vss +6.0 

Input Voltage V,N Vss-0.3 to Voo+0.3 

Output Voltage VOUT Vss-0.3 to Voo+0.3 

Output Cu rrent louT ±10 

Operating Ambient 
TA -30 to +80 

Temperature 

Storage Temperature TSTG -40 to +125 

Power Dissipation Po 300 

Unit 

V 

V 

V 

mA 

°c 

°c 

mW 

NOTE: Permanent device damage may occur if 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. 

2 - 21 

XOUT 

Iv 

Voo 

DOP 

Vss 

lD 

April 1987 
Edition 2.0 

PLASTIC PACKAGE 
DIP-16P-M04 

PLASTIC PACKAGE 
FPT-16P-M02 

PIN ASSIGNMENT 

<1>V 

NC 

DOA 

lE 

DATA 

ClK 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB 87014 BLOCK DIAGRAM 

------------------------.---; 
: 16·bit Shift Register 

LE o------If-h 

l Prop. Ref. F req. 0 ivider 

Binary 16-bit Ref. Counter 

XOUT 0-----' 

DATA 

PIN NAME TABLE 

Pin No. I/O Pin Name Pin No. 

1 I XIN 9 

2 0 XOUT 10 
3 0 fv 11 
4 - Voo 12 
5 0 DOP 13 
6 - Vss 14 
7 0 lD 15 
8 I fiN 16 

2·22 

I/O 

I 

I 

I 

0 

0 

-
0 

0 

,----<>LD 

Phase 
Detector 

DDP 

DDA 

E-~------<>fV 

Pin Name 

ClK 

DATA 

lE 

DOA 

fR 

NC 

</>V 

</>R 
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PIN DESCRIPTIONS 

Pin No. Symbol Function 

1 X1N Pin for Crystal Resonator; Input to the inverting amplifier that forms part of the oscillator. 
This pin receives the oscillator signal as AC coupling when an external oscillator is used, but 
for large amplitude signals (standard CMOS levels) DC coupling may also used. 

2 XOUT Pin for Crystal Resonator; Output of the inverting amplifier. This pin should be open when 
an external oscillator is used. 

3 fv Monitor output of the phase comparator input; as well as monitoring the output of the pro· 
grammable divider. 

4 Voo Power Supply Voltage 

5 DOP Three·state Charge Pump Output; The mode of DOP is changed by the combination of the 
reference frequency divider output frequency fR and the programmable divider output 
frequency fv as listed below: 

fR >fv : Drive Mode (DOP = High) 
fR = fv : High·lmpedance Mode 
fR <fv : Sink Mode (DOP = Low) 

6 Vss Ground 

7 LD Output of Phase Comparator; LD is High when fR and fv are coherent, that is, the loop is 
locked. When the loop is not locked, a pulse signal is present at LD. 

B fiN Input for the Two-Modulus Prescaler from VCO; The connection with VCO should be AC 
connection. This input involves bias circuit and amplifier. 

9 CLK Clock signal input for the 16-bit Sh ift Register and the Control Register; Each rising edge of 
the clock makes one bit of the data shift into the shift register. 

10 DATA Serial data input with pull-up register for the programmable divider and the programmable 
reference frequency divider; This data is the divided factor of the divider, which is provided 
by the corresponded shift register. The last bit of the data is the control bit which specified 
destination shift register. The data is transferred to the 16-bit Shift Register when the bit is 
at high level, and to the 6/10 bit Shift Register when at low level. 

11 LE Load Enable Input; The contents of 61l0-bit Shift Register or 16-bit Shift Register are 
transferred to 6/10-bit latch or 16-bit Latch when it is at high level. 

12 DOA Three-state Charge Pump Output; The mode of DOA is changed by the combination of 
reference frequency divider output frequency fR and the programmable divider output 
frequency fv as listed below: 

fR >fv : Sink Mode (DOA = Low) 
fR = fv : High-Impedance Mode 
fR < fv : Drive Mode (DOA = High) 

13 fR Monitor output of the phase comparator input; as well as monitoring the output of the 
reference frequency divider. 

14 NC Non connection. 

15 t/lv Outputs for external charge pump. 

16 t/lR t/l R t/lv 

fR >fv : Low High 
fR = fv : High High 
fR <fv : High Low 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Power Supply Voltage (Vss = OV) Voo 4.0 to 5.5 V 

Input Voltage VIN GND to Voo V 

Operating Ambient Temperature TA -30 to 60 °c 

ELECTRICAL CHARACTERISTICS (Vss = GND, Voo = 5.0 V, TA = _30°C to +60°C) 

Parameter Condition Symbol 
Value 

Unit 
Min Typ Max 

High·level Input Voltage V IH 3.5 V 
except fiN and X IN 

Low·level Input Voltage 
V IL 1.5 V 

except fiN and X IN 

Input Sensitivity (fiN) 
Amplitude in AC 

Vfpp 1.0 Vp-p coupling, sine wave 

Input Sensitivity (X IN ) 
Amplitude in AC Vsin 1.0 Vp-p coupl ing, sine wave 

High·levellnput Current 
VI = Voo IIH 1.0 IlA except fiN and X IN 

Low·level Input Current 
VI = Vss IlL -1.0 IlA except fiN and X IN 

Input Current (fiN) VI = Vss thru Voo If IN ±50 IlA 

Input Current (X IN ) VI = Vss thru Voo IXIN ±50 IlA 

High·level Output 
IOH = OIlA VOH 4.95 V Voltage except XOUT 

Low·level Output 
IOL = OIlA VOt 0.05 V Voltage except XOUT 

Hlgh·level Output Current except 
VOH = 4.6 V IOH -1.0 mA 

XOUT 

Low·level Output Current except 
VOL = 0.4 V IOL 1.0 mA 

XOUT 

fiN = 180 MHz, 
22 MHz X'tal used 

Supply Current between X IN and 
100 8.0 mA 

Xo UT, I nputs are 
at Vss except fiN 
Outputs are open. 

Max. Operation Freq. for fiN, 
Voo = 5.0 V f maxps 180 250 MHz 

Two·Modulus Prescaler 

Max. Operation Freq. for X IN , 
Binary 16·bit Reference Freq. Voo = 4.0V f maxc 15 22 
Counter, Binary 6-bit Swallow MHz 
Counter and Binary 10-bit Voo:;' 5.0 V 22 25 
Programmable Counter 
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Fig. 2 - MB 87014 INPUT DATA FORMAT 

I c s, I S2 I S3 I S4 I S5 1 S6 S7 1 S8 1 S9 1 SlO 1 S" 1 S,21 S,31 S,41 S,51 S'6 
esa MSB 

ntrol Divided factor of Binary 6-bit Divided factor of Binary 10-bit 
Swallow Counter Programmable Counter 

Divided factor of Binary 16-bit Programmable Reference Counter 

Binary 6·bit Swallow Counter Data Input 

Divided Digit No. 
factor 6 5 4 3 2 1 

0 0 0 0 0 0 0 
1 0 0 0 0 0 1 

Note: Divided factor: 0 to 63 

Binary 1 O·bit Programmable Data Input 

Divided Digit No. 

factor 16 15 14 13 12 11 10 9 8 7 

5 0 0 0 0 0 0 0 1 0 1 
6 0 0 0 0 0 0 0 1 1 0 

Note: Divided factor less than 4 is prohibited. 
Divided factor: 5 to 1023 

Binary 16·bit Counter Programmable Reference Data Input 

Divided Digit No. 

factor 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

5 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
6 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 

Note: Divided factor less than 4 is prohibited. 
Divided factor: 5 to 65535 
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Fig. 3 - SERIAL DATE INPUT TIMING 

DATA S2 Control bit 

elK 

lE 

t, 
t, t, t, 

t, 

Note 1: eLK: Input of l6-bit Shift Register and the Control Register; Data is obtained at the edge of Clock. 
DATA: Serial Data Input of 1&-bit Shift Register and the Control Register; Serial data is input from this terminal. 
LE: Load Enable Input. The contents of G/l0-bit Shift Register or 16-bit Shift Register are transferred to 6/10-

bit Latch or l6-bit Latch when it is at high-level. The value of the contents is the divided ratio of the 
programmable divider. 

fR 

fv 

, 

DDP -1 

DDA 

! 
tPR I 
tPV 

lD I 

Fig. 4 - PHASE DETECTOR OUTPUT WAVEFORM 

n n L.---...lnl---' -

n U High-Z 

r------In!-: --------High-Z U 
LJ 
U 
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PACKAGE DIMENSIONS 

INDEX-1 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No_ : DIP-16P-M04) 

I 
.244±.010 

16.20±0.25) 

~::::;=;==;:::::::;==;=;r==;:=;=:r=;=;=;::::;l>!~ 
'-->--___ 770+.00811955+0.2) V LJ 1 
c-- • -.012 . _0.3-------1 

.039~o"12 

10.99~g·3) 

.10012.54) I .1 
TYP 

© FUJITSU LIMITED 1986 D16033S-2C 
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...,.;:.;;;::::::;::::::::::===1~15o MAX 

.010±.002 
1O.25±0.05) 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

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

--r307±.016 

INDEX 1,7.8±0 4) 
_ / .209±.012 

Detail of "A" part 

a 15.3±0.31 

Ilrr=n==n==;;==n==;;=~~ 
.02010.501 

.00710.18) 
MAX 

.02710.68) 
MAX .05011.27) 

TYP 

~n$''''",M'' 
.031±.008 
10.8±0.21 

©FUJITSU LlMITED1986 F16005S-3C 

FUJITSU LIMITED 
Cot/U1UJ.IIicaJi and 6lectronicJ 

6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 

Dimensions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con· 
sequently, complete information sufficient for construction pur· 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in· 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
chal1ge device specifications. 

Phone: National 1031 216·3211 International IInt'l Prefix) 81·3·216·3211 Telex: J22833 Cable: "FUJITSU LIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sago Bldg., 6-1, Marunouchi 2-chome. Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216·3211 International IInt'l Prefix) 81·3·216·3211 Telex: 2224361 FT TOR J 

FUJITSU MICROELECTRONICS, INC.: 
3320 Scott Blvd., Santa Clara, CA95054·3197, U.S.A. 
Phone: 408·562·1000 Telex: 910·338·0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRONIK GmbH.: 
Arabella Center 9, OG./A, Lyoner StraBe 4448 D·6000 Frankfurt 71, F.R. Germany 
Phone: 69·66·320 Telex: 411963 FMG D 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 
805 Tsim Sha Tsui Centre, West Wing 66, Kowloon, Hong Kong 
Phone: 3·732 0100 Telex: 31959 FUJIS HX 

©FUJITSU LIMITED 1987 Printed in japan OV2269-874C2 
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CMOS SERIAL INPUT Phase-Locked-Loop (PLL) FREQUENCY 
SYNTHESIZER SYSTEM BLOCK 

The Fujitsu MBB7073 is designed for the PLL Frequency Synthesizer with 
the MB501 Dual Modulus Prescaler. The MB87073 contains a Crystal Oscillator 
Circuit, a Digital' Controlled Reference Frequency Divider, a Phase Detector, 
a Charge Pump, 18-bit Shift Register, lB·bit Latch, Binary 7-bit Swallow 
Counter, Binary 11·bit Programmable Counter, and control circuit for the 
presealer. 

• Power Supply Voltage: 2.7 to 5.5V 
• Wide Operation Temperature Range: -40 to +85°C 
• Inverter for oscillator 
• 18·bit Programmable Divider with Input Buffer Amplifier 

Binary 7·bit Swallow Counter plus Binary 11·bit Programmable Counter 
• 11·bit Programmable Reference Divider with control circuit 
• 8 divided factors for reference frequency selected by external input S, thru 

S3 
8,16,64,128,256,512,1024,2048 

• Divided factor for Programmable Dividers is input as serial data bit 
• 2 types of Phase Detector Output 

Built-in Charge Pump Output 
Output for External Charge Pump 

• Easy to make up PLL system with Dual Modulous Prescaler ICs MB 50X 
• 16·pin Standard Dual-in·line Package (DIP) and 16'pin Flat Package. 
• Pulse Swallow Function 

fvco = [(N x M) + AJ x fr 
fveo VCO (Voltage Controlled Oscillator) Output Frequency 
N Preset Divided Factor of Binary 11·bit Programmable Counter 

(16 through 2047) : N should be greater than A. 
M Preset Modulus Factor of external two modulus prescaler 

(64 in 64/65 mode, 128 in 128/129 mode) 
A Preset Divided Factor of Binary Swallow Counter 

(0 through 127) 
f r Output Frequency of Reference Frequency Divider 

ABSOLUTE MAXIMUM RATINGS (See Note) 

Rating Symbol Value 

Power Supply Voltage Voo GND-0.5 to GND+7.0 

Input Voltage VI GND-0.5 to Voo+0.5 

Output Voltage Vo GND-0.5 to Voo+0.5 

Output Current 10 ±10 

Open·drain Output VooP GND-0.5 to V 00+3.0 

Operating Ambient 
TA -40 to +85 

Temperature 

Storage Temperature TSTG -65 to +150 

Power Dissipation Po 300 

Unit 

V 

V 

V 

mA 

V 

°c 

°c 

mW 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RA TI NGS 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. 
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PLASTIC PACKAGE 
DIP-16p·M04 

PLASTIC PACKAGE 
FPT·16P-M02 

PIN ASSIGNMENT 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB87073 BLOCK DIAGRAM 

Sl~~~i--------~------------=------------~-----------l 

S2 
S3 

Xl 

Binary 11-bit Divider 
f, 

r------------------------- ----.---------------------------
i 18-bit Shift Registe, 

~~ g:========~i 1=7~-b~it~S~hi~ft~R~eg~is~te:r JI ll-bit Shift Register 

:::::J-lttt:l::L::::::_ :_ : - - - --- -- -
i lS-bit Latch 

STBO~------------Hli 7-bitLatch II ll-bitLatch Ii 
~::::j:1:tt:IJ:J:::::::::t:ttJJ:U:t-tj1: 
: Programmable Divider i 

, , 
'---------------------------- ------------------------------------" 

,-------<>LD 

Phase 
Detector 

</>P 

DO 

L--------------~M 

PIN NAME TABLE 

Pin No. I/O Pin Name Pin No. I/O Pin Name 

1 - Vee 9 0 </>R 

2 I CK 10 0 </>P 
3 I SI 11 I Sl 

4 I STB 12 I ~ 

5 I fin 13 I ~ 

6 0 M 14 0 X2 

7 0 LD 15 I X, 
8 0 DO 16 - Vss 
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PIN DESCRIPTION 

Pin No. Symbol Function 

1 Voo Power Supply Voltage 

2 CK Clock signal input for 18-bit Shift Register. Serial input is valid at the rising edge of CK. 

3 SI Serial Data Input for 18-bit Shift Register. See SERIAL DATA INPUT FOR PROGRAM· 
MABLE DIVIDER. 

4 STB Strobe signal input for transfer the data of 18·bit Shift Register to 18·bit Latch. The opera· 
tion is executed when STB is at High level. 

5 fiN Input for Binary 7·bit Swallow Counter and Binary 11·bit Programmable Counter. This input 
involves bias circuit and amplifier. The connection with Dual Modulus Prescaler should be AC 
connection. 

6 M Control output for Dual Modulus Prescaler. The connection with the prescaler should be DC 
connection. 
Pulse Swallow Function: 
MB 501: M = High: Preset Module Factor 64 or 128 

M = Low : Preset Module Factor 65 or 129 

7 LD Output of Phase Comparator; It is at High level when fr and fp are coherent, and then the 
loop is locked. Otherwise it outputs pulse signal. 

8 DO Three·state Charge Pump Output; The mode of DO is changed by the combination of Refer· 
ence Freq. Divider output frequency fr and Programmable Divider output frequency fp as 
listed below: 

fr > fp : Drive Mode (DO = High) 
fr = fp : High-Impedance Mode 
fr < fp : Sink Mode (DO = Low) 

9 c/>R Outputs for external charge pump. Note that c/>P is an N-ch open·drain output. 
10 c/>P c/>R c/>P 

fr > fp : Low : Low 

fr = fp : Low : High·lmpedance 

fr < fp : High : High·lmpedance 

11 Sl Control Inputs for Reference Frequency Divider. The combination of these inputs provides 
12 S2 divided factor to Reference Frequency Divider. 
13 S3 Divided Factor 8 16 64 128 256 512 1024 2048 

Sl 0 1 0 1 0 1 0 1 

S2 0 0 1 1 0 0 1 1 

S3 0 0 0 0 1 1 1 1 

14 X2 Pin for Crystal Oscillator; Output pin of the inverting amplifier. This pin should be open when 
an external oscillator is used. 

15 Xl Pin for Crystal Oscillator; Input pin of the inverting amplifier that forms part of the oscillator. 
This pin receives the oscillator signal as AC coupling when an external oscillator is used, but 
for large amplitude signals (standard CMOS levels). DC coupling may also be used. 

16 Vss Ground 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Power Supply Voltage (Vss = OV) Voo 2.7 to 5.5 V 

Input Voltage VI GND to Voo V 

Operating Ambient Temperature TA -40 to +85 °c 

ELECTRICAL CHARACTERISTICS (Voo = 5.0V, TA = -40 to +85°C) 

Value 
Parameter Conditions Symbol Unit 

Min Typ Max 

High·level Input Voltage All inputs except fiN 
V IH 3.5 - - V 

and X, 

Low·level Input Voltage 
All inputs except fiN 

VIL - - 1.5 V and X, 

Input Sensitivity of fiN Sine wave AC coupling Vfpp 1.0 - - Vp·p 

Input Sensitivity of X, Sine wave AC coupling Vsin 1.5 - - Vp·p 

All inputs except 
High-level Input Current fiN and X, IIH - 1.0 - /1A 

VI = Voo 

All inputs except 
/1A Low·level Input Current fiN and X, IlL - -1.0 -

VI = GND 

Input Current of fiN VI = GND to Voo If IN - ±50 - /1A 

Input Current of X, VI = GND to Voo Ix, - ±50 - /1A 

All outputs except 
High-level Output Voltage tjJP and X2 V OH 4.95 - - V 

IOH = O/lA 

All outputs except 
Low-level Output Voltage tjJP and X2 VOL - - 0.05 V 

IOL = O/lA 

Low-level Output Voltage of tjJP IOL = 2mA VOLP - - 1.0 V 

High-level Output Voltage of X2 IOH = O/lA VOHX 4.50 - - V 

Low-level Output Voltage of X2 IOL = O/lA VOLX - - 0.50 V 

All outputs except 
High-level Output Current tjJP and X2 IOH -1.0 - - mA 

VOH = 4.0V 

All outputs except 
Low-level Output Current tjJP and X2 10L 1.0 - - mA 

VOL = 0.8V 

N-ch. Open Drain Cut-off ¢P only 
IOFF - 1.0 - /lA Current Vo = Voo + 3.0V 

Power Supply Current See Note' 100 - 3.0 - mA 

Maximum Operation Frequency 
Divider Unit: Ref. Freq. 

f maxd 15 25 MHz 
Divider 

Maximum Operation Frequency 
Prog. Counter 7/11 bit 

f maxp 13 25 MHz 
Counter 

Note': fiN = 5.0 MHz uSing 12.8 MHz X'tal. All Inputs except fiN are connected with GND. All outputs are open. 
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ELECTRICAL CHARACTERISTICS (Voo = 3.0V, TA = -40 to +85°C) 

Value 
Parameter Conditions Symbol Unit 

Min Typ Max 

High·level Input Voltage All inputs except fiN V IH 2.1 - - V and X, 

Low·level Input Voltage 
All inputs except fiN 

V IL - - 0.9 V and X, 

Input Sensitivity of fiN Sine wave AC coupling V'pp 0.8 - - Vp·p 

I nput Sensitivity of X, Sine wave AC coupling Vsin 1.0 - - Vp-p 

All inputs except 
High-level Input Current fiN and X, IIH - 1.0 - J.l.A 

VI = Voo 

All inputs except 
Low-level Input Current fiN and X, IlL - -1.0 - J.l.A 

VI = GND 

Input Current of fiN VI = GND to Voo IfiN - ±30 - J.l.A 

Input Current of X, VI = GND to Voo IX1 - ±30 - J.l.A 

All outputs except 
High-level Output Voltage ¢P and X2 VOH 2.95 - - V 

IOH = OJ.l.A 

All outputs except 
Low-level Output Voltage ¢P and X2 VOL - - 0.05 V 

IOL = OJ.l.A 

Low-level Output Voltage of rpp IOL = 0.8mA VOLP - - 0.8 V 

High-level Output Voltage of X2 IOH = OJ.l.A VOHX 2.5 - - V 

Low-level Output Voltage of X2 IOL = OJ.l.A VOLX - - 0.50 V 

All outputs except 
High-level Output Current ¢P and X2 IOH -0.5 - - mA 

V OH = 2.0V 

All outputs except 
Low-level Output Current ¢P and X2 IOL 0.5 - - mA 

VOL = 0.8V 

N-ch. Open Drain Cut-off ¢P only 
IOFF - 1.0 - J.l.A Current Va = Voo + 3.0V 

Power Supply Current See Note' 100 - 2.0 - mA 

Maximum Operation Frequency 
Divider Unit: Ref. Freq. 

fmaxd 13 20 MHz 
Divider 

Maximum Operation Frequency 
Prog. Counter 7/11 bit 

f maxp 10 20 MHz Counter 

Note': fiN = 5.0 MHz uSing 12.8 MHz X'tal. All Inputs except fiN are connected with GND. All outputs are open. 
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SERIAL DATA INPUT FOR PROGRAMMABLE DIVIDER 
The Divided factor of the programmable divder is provided by the l8-bit latch. The data of the latch is transferred from the 
l8-bit shift register at the rising edge of strobe signal ST8. The shift register has a serial input with clock input. A divided 
factor is input from MS8 as illustrated in TIMING CHART. 

Fig_ 2 - Block Diagram of Programmable Divider 

SI 

CK 

STB 

• t1,···· ,t5 ~ llJs 

5TB--------~+------------

" 

Binary 11..tJit Programmable Counter 

Timing Chart 

Programmable 
Divider 

__ -oJ '--__ ~~~~~ 5, = LSB 

2 - 34 



Binary 7-bit Swallow Counter Data Input 

Digit No. 
7 6 5 4 3 

Divided Factor 

0 0 0 0 0 0 
1 0 0 0 0 0 
2 0 0 0 0 0 
3 0 0 0 0 0 
4 0 0 0 0 1 

Binary 11-bit Programmable Data Input 

Digit No. 

Divided Factor 
18 17 16 15 14 

16 0 0 0 0 0 
17 0 0 0 0 0 
18 0 0 0 0 0 
19 0 0 0 0 0 
20 0 0 0 0 0 

Note: Divided factor less than 16 is prohibited. 
Divided factor: 16 thru 2047 

2 1 

0 0 
0 1 
1 0 
1 1 
0 0 

13 12 11 

0 1 0 
0 1 0 
0 1 0 
0 1 0 
0 1 0 
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• Divided Factor: 0 thru 127 
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• Depending. the external presealer's Divided Factor Swap, 
SW, the input data should be as follow: 
MB 501: 
-SW = "H": Bit 7 of the shift register should be "0_" 
'SW = "L": Bit 7 is "0" or "1." 

10 9 8 

0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 
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PACKAGE DIMENSIONS 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M041 

:::::~1: : : : : : )~~, 
I. .770+.008(1955+0.2)_~ 
, -.012 . -0.3 

© FUJITSU LIMITED 1986 D16033S·2C 

.039~0012 

(o.99~g·3 ) 
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_==--1 15' MAX 

.010±.002 
1O.25±0.05) 

'T 
.300 (7.62) TYP 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

16·LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT·16p·M02) 

-1307,016 
17 S·O 41 

_ /DEX .209'.012 a 15.3'0.31 

1i:;:;::=:;;==;;==;:;==;;==;:;=::::n=;:;Y~ 

.05011.271 
TYP 

.004~:gg~ 
(0,+0.1 ) 

J""T~'" 
.272'.012 
16.9'0.31 

~.020'.00S 
L-, 10.5'0.21 

.006~:gg~ 
---(0.15~gg~1 

Detail of "A" part 

\.00St·201 

qqB'501 

1-1 .00710.1S1 
MAX 

.02710.6S1 
MAX 

~tltLnDD_nDj ; GS512 151MAX 

A .031±.008 
10.S'O.21 

© FUJITSU LIMITED 1986 F16005S-3C 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 
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Dimensions in 
inches (millimelersl 

given. The information contained in this document has been carefully~ 

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

oroducts or specifications without notice. 



~lllllllm~mmlmlllllllmlmlllllllmllll 
FUJITSU 

1IIIIIIIIIIIIIIIIIIIm~~II~IIIIIIIIIIIIIIIIIII~ MB87073 

FUJITSU LIMITED 
CommunicationJ and 6tec/ronicJ 

6-1, Marunouchi 1-chome, Chivoda-ku, Tokyo 100. Japan 
Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Telex: J22833 Cable: "FUJITSULIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (Int'! Prefix) 81-3-216-3211 Telex: 2224361 FT TOR J 

FUJITSU MICROELECTRONICS, INC,: 
3320 Scott Blvd., Santa Clara, CA95054·3197, U.S.A. 
Phone: 408·562·1000 Telex: 910·338-0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRONIK GmbH.: 
Arabella Center 9, OG.lA, Lyoner StraBe 44-48 D·6000 Frankfurt 71, F.R. Germany 
Phone: 69·66·320 Telex: 411963 FMG D 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 

© FUJITSU LIMITED 1987 

805 Tsim Sha Tsui Centre, West Wing 66 Mody Road, Kow"'oon, Hong Kong 
Phone: 3·7320100 Telex: 31959 FUJIS HX 

2 - 38 

Printed In USA OV23oo.87XC1 



N 

MB87076 

INTERMITTENT OPERATING CMOS SERIAL INPUT 
Phase-Locked-Loop (PLL) FREQUENCY SYNTHESIZER 

The Fujitsu MB87076 is a intermittent operating serial 
input PLL frequency synthesizer fabricated Advanced 
CMOS Technology. 
The MB87076 contains inverter for Oscillator, 14-bit Shift 
Register, 18-bit Shift Register, I-bit Control Register, 
14-bit Latch, 18-bit Latch, Programmable Divider (Binary 
II-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 External Two Modulus Prescaler 
and Intermittent Operating Controller. 
The MB87076 has a selection of either operation mode or 
power down mode depending on PS input signal level. 
Whenever device starts operation, fr and fv are forced 
to phase synchronizm condition. 

• Single Power Supply Voltage 
• Wide Operation Temperature Range: TA = -40 to 85°C 
• On-chip Inverter for Oscillator 
• Programmable Reference Divider with Input Amplifier 

Programmable Divider with Input Amplifier 
• 2 Types of Phase Detector Output 

On-chip Charge Pump Output 
Output for External Charge Pump 

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

• Pulse Swallow Function' 
fVCO = { ( N x M) + A 1 x fOSC + R 
fVCO : VCO (Voltage Controlled Oscillator) 

Output Frequency 
N Preset Divide Factor of Binary ll-bit Programmable 

Counter (16 to 2047) 
M Preset Modulus Factor of External Two Modulus 

Prescaler (64 in 64/65 mode, 128 in 128/129 mode) 
A Preset Divide Factor of Binary 7-bit Swallow 

Counter (0 to 127) 
fOSC Output Frequecny of an External Oscillator 
R Preset Divide Factor of Binary 14-bit Programmable 

Reference Counter (8 to 16383) 

ABSOLUTE MAXIMUM RATING (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage VDD VSS-0.5 to VSS+7.0 V 

Input Voltage VIN VSS-0.5 to VDD+0.3 V 

Output Voltage VOUT VSS-0.5 to VDD+0.3 V 

Output Current lOUT ± 10 rnA 

Open Drain Output VOP VSS-0.5 to VDD+3.0 V 

Operating Temperature TA -40 to +85 °C 

Storate Temperature TSTG -40 to +125 °C 

Power Dissipation Po 300 mW 

TS588-A883 
March 1988 

PLASTIC PACKAGE 
01 P·16P-M04 

PLASTIC PACKAGE 
FPT·16P-M02 

PIN ASSIGNMENT 

OSCln fR 

OSCout fV 

LC PS 

VOO L q 13 ..J fr 
[ TOP VIEW ::::JI 

Do 5 12 M 

vss [6 11 ::::J LE 

LO [ 7 10 ::::J Oat 

fin [8 9 ::::JC10 

aTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
This device contains eirc:uitry to protect thl 
inputs against damage due to high slIItie volt-

RATINGS are exceeded. Functional operation should be restricted to ages or electri: fi.lds. However. it is advised 

the conditions as detailed in the operational sections of this data 
that normal precautions be uk,n to avoid 
application of any voltage higher than maxi-

sheet. Exposure to absolute maximum rating conditions for extended mum rated voltages to this high impedance 
periods may affect device reliabilitv. circuit. 
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PIN NAME TABLE 

Pin No. I/O Pin Name Pin No. I/O Pin Name 

1 IN OSCin 16 OUT tR 

2 OUT OSCout 15 OUT tV 

3 OUT LC 14 IN PS 

4 VDD 13 OUT fr -
5 OUT Do 12 OUT M 

6 VSS 11 IN LE -
7 OUT LD 10 IN Data 

8 IN fin 9 IN Clock. 

PIN DESCRIPTION 

Pin No. Symbol Description 

1 OSCin Pin for Crystal Oscillator; Input to the inverting amplifier 
that forms part of the oscillator. This pin receives the 
oscillator signal as AC coupling when an external oscillator 
is used. but for large amplitude signals (standard CMOS 
levels) DC coupling may also used. 

2 OSCout Pin for Crystal Oscillator; Output of the inverting amplifier. 
This pin should be connected to ground when an external 
oscillator is used. 

3 LC Output pin for Loop Control Signal; It is at high level. when 
operation mode is selected. It is at low level. when power down 
mode is selected. 

4 VDD Power Supply Voltage 

5 Do Three-state Charge Pump Output; The mode of Do is changed by 

6 VSS 

the combination of Programmable Reference Divider output frequency 
fr and Programmable Divider output frequency fv as listed below: 

fr > fv 
fr = fv 
fr < fv 

Ground 

Drive Mode (Do = H level) 
High-Impedance Mode (Do = Z level) 
Sink. Mode (Do = L level) 
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PIN DESCRIPTION (Continued) 

Pin No. Symbol Description 

7 LD Output of Phase Comparator; It is at Low level when fr and 
fv are coherent. and then the loop is locked. Otherwise it 
outputs high level. 

8 fin Input for Binary 7-bit Swallow Counter and Binaray 10-bit 
Programmable Counter from veo; This input involves bias circuit 
and amplifier. The connection with Dual Modulus Prescaler 
should be AC connection. 

9 Clock Clock signal input for 18-bit Shift Register and 14-bit Shift 
Register; 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. 
This data is the divide ratio of the divider. which is 
provided from the corresponded shift register. The last bit of 
the data is the control bit which specified destination of 
shift register. The data is transferred to 14-bit Shift Register 
when the bit is at high level. and to 18-bit Shift Register when 
at low level. 

11 LE Load Enable Input; When this pin is at high level. the data 
latches from Shift Register is transferred to Programmable 
Reference Divider or Programmable Divider depending on the 
control bit data. 

12 M Control output for external Dual Modulus Prescraler. 

13 

14 

15 
16 

fr 

PS 

The connection should be DC connection. 

Pulse Swallow Function: 

MB501: M = High: Preset Module Factor 64 or 128 
M = Low : Preset Module Factor 65 or 129 

Monitor output of the phase comparator input; as well as 
monitoring the output of the reference divider. 

Power down control input; When this pin is at High level. 
operation mode is selected. When this pin is at Low level. 
power down mode is selected. 

Output for external charge pump. 

fr > fv 
fr = fv 
fr < fv 

~R 
Low 
Low 
High 

~v 
Low 
High-impedance 
High-impedance 
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FUNCTIONAL DESCRIPTIONS 

Serial Data input for Programmable Divider 

Binary serial data 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 
18-bit data and 1-bit of control bit data. In this case, control bit is set at 
low level. Sl to S7 selectes the divide ratio of 7-bit swallow counter and 
S8 to 518 selects the divide ratio o.f 11 bit programmable counter. 

The data format is shown below. 

Control bit 

LSB MSB 

7-bit Swallow Counter Data Input 

Divide Diait No. 
factor 57 56 Ss 54 53 S2 Sl 

0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 1 

Note: Divide factor: 0 to 127 

II-bit Programmable Divider Data Input 

Divide Diait No. 
factor 518 517 516 515 S14 S13 512 511 510 59 58 

16 0 0 0 0 0 0 1 0 0 0 0 
17 0 0 0 0 0 0 1 0 0 0 1 

Note: Divide factor less than 16 is prohibited. 
Divide factor : 16 to 2047 
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FUNCTIONAL DESCRIPTIONS (Continued) 

5erial Data input for Programmable Reference Divider 

Binary sedal data is input to Data p;n. Each rising edge of clock. makes one bit of 
the data shift into the shift registers and control register. Input data consists of 
I4-bit data and I-bit of control bit data. In this case, control bit is set at 
high level. 

The data format is shown below. 

Control bit 

L5B M5B 

~ I4-bit Programmable Reference Counter 

I4-bit Programmable Divider Data Input 

Divide 1;0;' No. 
factor S14 Sl3 S12 Sl1 S10 S9 58 S7 S6 55 S4 S3 S2 51 

8 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
9 0 0 0 0 0 0 0 0 0 0 1 0 0 1 

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

Fig.2 - SERIAL DATA INPUT TIMING 

@tl-t5~1 ... S 

Data : : : ~ Control bit 

(S2) (Sll (Control bit) 

Clock 

LE 

1)- 1J- J t( . 

I . t5 ' 

Note * Input data of programmable reference divider 
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Fig.3 - PHASE DETECTOR WAVEFORM 

f R 

( f V) 

Do 

f R 

( f V) 

___ n'---IUlL---_n'----
~~Il~--~U~------~~----

11 Ili,h Z 

___ n'---__ 
u 11 lIi,h Z 

!I! ~V: N-channe I open dra I n output 

!I!!I! LD is set at High level when frFfv. (Unlock condition) 
LD Is set at Low level when fr=fv. (Lock condition) 
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INTERMITTENT OPERATIONAL DESCRIPTIONS 

The MB87076 has Intermittent operation function which selects operation mode or 
power down mode depending on PS input signal level. 
When PS is set at low level, power down mode is selected. During power down mode, 
internal dividers stop operation. Thus, very low power supply consumption is 
achieved and LC is set at Low level. 

Then the PS level becomes High level with the frequency of VCO as nearly the 
same as that under the condition of phase lock. 

When PS is set at High level, the following sequence steps are taken. 

1) Programmable divider starts operation 
2) fv is output with some dealy 
3) Programmable reference divider starts operation when it receives fv. 
4) fr is output 
5) LC is forced to set at High level (Normal operation mode is selected) 

As the fr outputs immediately after the fv outputs, and goes into the phase 
detector, the phase lock condition can be obtained just after the first 
clock. 
When PS is set at Low level again, internal dividers stop operation. 
Then internal condition turnes to be reset. 

Fig.4 - INTERMITTENT OPERATION MODE 

PS 

< fv ) -_ ... fL ... JL ... Jl,-----

fr SL ... JL ... ~ 

LC 

J ... 
Power down mode --+----'Operatton lIode----~- Power down lIode 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 
Min Typ Max 

Power Supply Voltage Vee 2.7 5.0 5.5 V 

Input Voltage VIN VSS VeD V 

Operating Temperature TA -40 +85 °C 
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ELECTRICAL CHARACTERISTICS 
(VSS = 0 V, Voo = 5.0 V, TA= -40 to 85 DC) 

Parameter Symbol Condition Value 
Min Typ Max 

High-level Input Voltage VIH 3.5 
except fin and OSCin 

Low-level Input Voltage VIL 1.5 
except fin and OSCin 

Input Sensitivity (fin) Vfpp Amplitude in AC 0.8 
coupling,sine wave 

Input Sensitivity (OSCin) Vsin 1.0 

High-level Input Current 
except fin and OSCin 

IIH VIN=VOO 1.0 

Low-level Input Current IlL VIN=VSS -1.0 
except fin and OSCin 

Input Current (fin) InN VIN=VSS to VOO ±50 

Input Current (OSCin) IXIN VIN=VSS to VOO ±50 

Hig~-level Output VOH IOH=OpA 4.95 
Voltage except ~V and OSCout 

Low-level Output 
Voltage except ~V and OSCout 

VOL IOL=OpA 0.05 

Low-level Output Voltage (tV) VOLV IOL=lrnA 0.50 

High-level Output Voltage (OSCout) VOHX IOH=OpA 4.50 

Low-level Output Voltage (OSCout) VOLX IOL=OpA 0.50 

High-level Output 
Current except ~V and OSCout 

IOH VOH=4.OV -1.0 

Low-level Output 
Current except ~V and OSCout 

IOL VOL=0.8V 1.0 

N-ch open drain Cut Off 
Current 

IOZ VO=VOO+3.0V 1.0 

* 
Power Supply Current 

IOOOp Operation mode 3.0 

lOOPS Power down mode 100 

Max. Operation Freq. fmaxd 15 25 
of Programmable 
Reference Counter 

Max. Operation Freq. fmaxp 10 25 
of Programmable Counter 

Note: 
fin=8.0MHz, 11.5MHz Crystal is connected between OSCin and OSCout. PS is set 
at high level, the other inputs are set at low level. Output are open. 
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V 

V 

Vp_p 

Vp_p 

lIA 

pA 

pA 

pA 

V 

V 

V 

V 

V 

rnA 

rnA 

pA 

rnA 

lIA 

MHz 
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PACKAGE DIMENSIONS 

l6-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No_ : DIP-16P-M04) 

~~::::::=:=1~15. MAX 

.10012.541 1 
TYP 

C) FUJITSU LIMITED 1986 D160335-2C 

. 039:~'2 

10.99:~·31 

l6-LEAD PLASTIC FLAT PACKAGE 
(CASE No_: FPT-16P-M02) 

.004~:gg~ 
(O.1~g:~1 

ISTAND OFFI 

.010 •• 002 
10.25.0.051 . 

Dimensions in 
inch .. (millime'ers) 

~,:;~~ 
Detail of ·'A" part 

1 ·307 •. 016 
INDEX 17.800.41 

_ /' .20go.012 a 15.3.0.31 

LL;;=;:;:::::;:;=;:;=:::;:;=;:;==;;=;;y-1 

.05011.271 
TYP 

CFUJITSU LIMITED198& F1SD05S·3C 
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.272 •. 012 
16.9.0.31 

~.020'.008 I I 10.5'0.21 
006+·002 
. -.001 

10.15:~::1 

.00710.181 
MAX 

.02710.681 
MAX 

Dimensions in 
inches 'millimetersl 
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__ I 

FUJITSU 
MB87086 

CMOS SERIAL INPUT Phase-locked-Loop (PLL) 
FREQUENCY SYNTHESIZER 

The Fujitsu MB87086 is a serial input PLL frequency 
synthesizer IC fabricated by Advanced CMOS Technology. 

TS583-A87Z 
December 1987 

The MB87086 contains inverter for Oscillator, Binary l6-bit 
Programmable Reference Divider, Binary 10-bit Programmable 
Divider, Phase Detector, Charge pump, l6-bit Shift Register, 
10-bit Shift Register, Control Register, l6-bit Latch and 
10-bit Latch. 
The MB87086 can make up PLL synthesizer which works up to 
fin of 130 MHz typo 

o Single Power Supply Voltage 

o Wide Operation Temperature Range -30 to 60 °C 

o On-chip Inverter for Oscillator 

o Serial Data Input for programmable reference divider and 
programmable divider is input as serial data 

• 3 Types 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) 

o The divide factor is selected by the following equation 

fVCO 
fveo 

N 

ose 
R 

= N x ( OSC + R ) 
veo (Voltage Controlled Oscillator) 
output frequency 
Preset divide factor of binary 10-bit 
programmable counter (5 to 1023) 
Reference Frequency 
Preset divide factor of binary 16-bit 
programmable reference counter (5 to 65535) 

OSCIN 

OSCoUT 

fv 

PLASTIC PACKAGE 
DIP.16P-M04 

PLASTIC PACKAGE 
FPT·16P-M02 

PIN ASSIGNMENT 

ABSOLUTE MAXIMUM RATING (See NOTE) (VSS=OV) Voo 

o opL 5 12.J DOA 
Rating Symbol Value Unit VSS[ 6 11 :JLE 

Power Supply Voltage VDD VSS-0.3 to VSS+7.0 V LO[ 7 10:J Data 

Input Voltage VIN VSS-0.3 to VDD+0.3 V 
fine 8 9 :::JClock 

Output Voltage VOUT VSS-0.3 to VDD+0.3 V 

Output Current lOUT ± 10 rnA 

Operating Ambient TA -30 to +80 °C 
Temperature 

Storage Temperature TSTG -40 to +125 °e 

Power Dissipation Po 300 mW 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM This device contains circuitry to protect the 

RATINGS are exceeded. Functional operation should be restricted to inpuU aglinst damage due to high stltic volt· 
IJQes or electric fields. Howewr. it is advised 

the conditions as detailed in the operational sections of this data th.t normal precautions be taken to avoid 
sheet. Exposure to absolute maximum rating conditions for extended application of any voltage higher than mal(j· 

periods may affect device reliabilitv. 
mum raled VOltages to this high impedance 
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OSCoUT 0-----' 

fin 

Data 

Clock~~-__ ~ 

PIN NAME TABLE 

.·Pin No. 110 

1 I 

2 0 
3 0 
4 -
5 0 

6 -
7 0 

8 I 

Fig. 1 - MB87086 BLOCK DIAGRAM 

,...------<>fr 

,...----oLD 

1 Progra •• able Reference Divider 

~ ~6-bit Prog. Ref. counte~+-! -----~_I 
i! ........................................ !.i 

r··································! j ,Q.bit Shift Register 

1 D-bit Shift Register . , 
::::u::::::::.::.:: .. :::t:: 
~ 10-bit utch : 

Phase 
Detector 

DOA 

~---------~------ofv 

Pin Name Pin No. 110 Pin Name 

OSCI N '9 I Clock 

OSCoUT 10 I Data: 

fv 11 I LE 

VDD 12 0 ~A 

~P 13 0 fr 

Vss 14 - NC 
LD 15 0 fV 

fin 16 0 fR 
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PIN DESCRIPTION 

Pin No. Symbol Description 

1 OSCin Pin for Crystal Oscillator: Input to the inverting amplifier 
that forms part of the oscillator. This pin receives the 
oscillator signal as AC coupling when an external oscillator 
is used, but for large amplitude signals (standard CMOS 
levels) DC coupling may also be used. 

2 OSCout Pin for Crystal Oscillator; Output of the inverting amplifier. 
This pin should be connected to open when an external 
oscillator is used. 

3 fv Monitor output of the phase comparator input; as well as 
monitoring the output of the programmable divider 

4 VDD Power Supply Voltage 

5 Dop Three-state Charge Pump Output; The mode of Dop is changed by 

6 

7 

8 

9 

10 

11 

VSS 

LD 

fin 

Clock 

Data 

LE 

the combination of Programmable Reference Diyider output frequency 
fr and Programmable Divider output frequency fv as listed below: 

fr > fv 
fr = fv 
fr < fv 

Ground 

Drive Mode (Dop = High) 
High-Impedance Mode 
Sink Mode (Dop = Low) 

Output of Phase Comparator; It is at High level when fr and 
fv are coherent, and then the loop is locked. Otherwise it 
outputs pulse signal. 

Input for Programmable Divider from VCO; This input has a feed 
back resistor. 

Clock signal input for l6-bit Shift Register and 10-bit Shift 
Register; Each rising edge of the clock makes one bit of the 
data shift into the shift registers. 

Serial data input for Shift Registers. 
This data is the divide factor of the divider, which is 
provided from the corresponded shift register. The last bit of 
the data is the control bit which specified destination of 
shift register. The data is transferred to l6-bit Shift Register 
when the bit is at high level, and to 10-bit Shift Register when 
at low level by instruction of LE signal. 

Load Enable Input; When this pin is at high level, the data 
latches from Shift Register is transferred to Programmable 
Reference Divider or Programmable Divider. 
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PIN DESCRIPTIONS (Continued) 

Pin No. Symbol Descriptions 

12 DOA Three state Charge Pump Output; The mode of DOA is changed by 

13 

14 

15 
16 

fr 

NC 

the combination of Programmable Reference Divider output frequency 
fr and Programmable Divider output frequency fv as listed below. 

fr > fv Sink Mode (DOA = Low) 
fr = fv : High-Impedance Mode 
fr < fv : Drive Mode (DOA = High) 

Monitor output of the phase comparator input; as well as monitoring 
output of Programmable Reference Divider. 

Non connection. 

Outputs for external charge pump. 

fr > fv 
fr = fv 
fr < fv 

.v 
High-level 
High-level 
Low-level 
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FUNCTIONAL DESCRIPTIONS 

Serial Data input for Programmable Divider 

Binary serial data 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 
l6-bit or 10-bit data and 1-bit of control bit data. 

l6-bit data selects the divide factor of Programmable Reference Divider 
10-bit data selects the divide factor of Progr-~mmable Divider 

The last bit of the data is stored in Control Register which specified destination 
of shift register. 
When this bit is at high level, l6-bit Latch is selected. When this is at low level, 
10-bit Latch is selected. 
The data format is shown below. 

Prog. Ref. 
Divider 1 C 1 Sl 1 521 531 541 ssl S6 1 571 sal 591 510 I sl1l 5121 5131 5141 5151 5161 

D 
Prog. MSB 

Divide factor of Programmable Reference Divider 

When LE is at high level and Control bit is at high level, the data latches from 
16-bit shift register are transferred to 16-bit Programmable Counter. When LE is at 
high level and Control bit is at low level, the data latches from 10-bit shift 
register are transferred to lO-bit Programmable Counter. 

Data 

Cloc 

LE 

10-bit Programmable Divider 
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Binary 10-bit Programmable Divider Data Input 

Divide lioit N~. 
factor 10 9 8 7 6 5 4 3 2 1 

5 0 0 0 0 0 0 0 1 0 1 
6 0 0 0 0 0 0 0 1 1 0 

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

Binary 16-bit Programmable Reference Divider Data Input 

Divide DiJlit No. 
factor 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

5 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
6 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 

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

RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 
Min Typ Max 

Power Supply Voltage VDD 4.5 5.0 5.5 V 

Input Voltage VIN VSS VDD V 

Operating Temperature TA -30 +60 DC 
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ELECTRICAL CHARACTERISTICS 
(VSS = 0 V, Voo = 5 V, TA= -30 to 60 °C) 

Parameter Symbol Condition Valu~ 
Min Typ Max Unit 

High-level Input Voltage VIH 3.5 - - V 
except fin and OSCin 

Low-level Input Voltage 
except fin and OSCin 

VIl - 1.5 V 

Input Sensitivity (fin) Vfpp Amplitude in AC 1.0 - - Vp_p 
coupling,sine wave 

Input Sensitivity (OSCin) Vsin 0.5 - - Vp_p 

High-level Input Current 
except fin and OSCin 

IIH VIN=S,OV - 1.0 - vA 

low-level Input Current III VIN=O.OV - -1.0 - vA 
except fin and OSCin 

Input Current (fin) If IN VIN=VSS to VOD - ±SO - vA 

Input Current (OSCin) IXIN VIN=VSS to VOO - ±SO - vA 

High-level Output 
Voltage except OSCout 

VOH IOWOvA 4.95 - - V 

low-level Output 
Voltage except OSCout 

VOL IOl=OvA - - 0.05 V 

High-level Output 
Current except OSCout 

IOH VOH=4.6V -1.0 - - mA 

Low-level Output 
Current except OSCout 

IOl VOl=0.4V 1.0 - - mA 

Power Supply Current 100 
VOO=SV 
fin=100 MHz, 
22 MHz X'tal used 

- 8.0 - mA 

between OSCin and 
OSCout. Inputs are 
at GNO except fin. 
Outputs are open. 

Max. Operation Freq. fmax VOO=5.0V 95 130 - MHz 
of Binary 16-bit Prog. 
Ref. Counter 

Max. Operation Freq. fmax VOO=S.OV 40 60 - MHz 
of Binary 10-bit Prog. 
Counter 
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SERIAL DATA INPUT TIMING 

Data 

Clock £ill 
LE 

~ 
~ tl ~ 

=x= 
lL0L 
~ 
; t2 ; 

Note: Programmable Reference Divider Input ~ 
Programmable Divider Input (1'1) 

t n ~ 1. 0 (JJ S ) 

~ <D!ll X'-C ___ _ 

. Jl~nL...........---n ____ _ 

t4 : 

t~ 

PHASE DETECTOR OUTPUT WAVEFORM 

fr 

fv 

DOP i------- High·Z 

DDA ~------ High·Z 

fiR I!--; -rw 
r----;Wj-' __ _ 

LD 
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PACKAGE DIMENSIONS 

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

e FUJITSU LlMITEO '986 O,6033S.2C 

.039:Q'l'2 

(0.99:g·3 1 

16-LEAO PLASTIC FLAT PACKAGE 
(CASE No.: FPT·16p·M02) 

l ·307 •. 016 
INoex 17.8.0.41 

_/ .209 •. 012 a IS.hO.31 

1In=;:;:::::::;:;::::;:::::::;:;::::;::=;;::::;;II-.-i 

.05011.271 
TVP 

~G;tn*nnnD~F+ I08SI2.,SIMAX 

.03".008 10.8.0.21 

e FUJITSU LIMITEO .. 1I F ,eDD5S·3C 
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.004:::; 
(STANO OFFI {'r 

.272 •. 012 

~0::0'.008 I 110.5.0.21 
006+·002 
• -.001 

10.IS:g:~1 

Oimensions in 
inche, (millimeters) 

Oeteil of "A" pin 

.00710.181 
MAX 

.02710.681 
MAX 

Dimensions in 
inches (millimeters) 
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3-13 

Section 3 

MB1501 

MB1504 

Super PLLs 

Serial Input PLL Frequencj Synthesizer with 
1 .1 GHz Prescalers 
Serial Input PLL Frequency Synthesizer with 
520MHz Prescalers 
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mlllllllillll~m~~JiIDIIII 
FUJITSU 

:illlllll~~llllllm~IIOO~ 
MB1S01 TSS48-C883 

March 1988 
SERIAL INPUT PLL FREQUENCY SYNTHESIZER WITH 1.1 GHz PRESCALERS 

The Fujitsu MB1S01. utilizing BI-CMOS technology. is a single 
ch.ip serial input PLL synthesizer which enables pulse-swallow 
function. 
The MBlSOl consists of 1.1 GHz two modulus prescaler which 
has the selection of either 64 divide ratio or 12B. control signal 
generator, l6-bit shift register, IS-bit latch, 14-bit 
programmable referecne counter. I-bit switch counter, phase 
comparator with phase conversion function, charge pump, 
crystal oscillator, 19-bit shift register, lB-bit latch, 
binary 7-bit swallow counter and binary II-bit programmable 
counter. 
It can function at low voltage, 3V typ, with low power 
consumption 45mW at 1.IGHz. 

• High operating frequency: flNMAX=l.l GHz (VINMlN=O.20 Vp-p) 
• Low power supply voltage: 2.7 V to 5.5 V (3.0 V typ) 
• Low power consumption : 45 mW (3.0V , 1.1 GHz operation) 
• Serial input 1B-bit programmable divider 

Binary 7-bit swallow counter 
Binary II-bit programmable counter 

• Serial input IS-bit programmable reference divider 
Binary. l4-bit programmable reference counter 
I-bit switch counter (set divide ratio of prescaler) 

• 2 types of phase detector output 
On-chip charge pump (Bipolar type) 
Output for external charge pump 

• Wide operating temperature: -40°C to +85°C 
• I6-pin Plastic DIP Package (Suffix:-P) 

I6-pin Plastic mini-flat Package (Suffix:-PF) 
• Pulse Swallow Function 

fVCO = { ( P x N) + A } x fOSC + R 
fveo : VCO (Voltage Controlled Oscillator) Output Frequency 
N Preset Divide ratio of Binary II-bit Programmalbe 

Counter (16 to 2047) 
A Preset Divide ratio of Binary 7-bit Swallow Counter 

(OsAs127, A<N) 
fose Reference Oscillation Frequency 
R Preset Divide ratio of Binary 14-bit Programmable 

Reference Counter (B to 16383) 
P Preset Divide ratio of Prescaler 

(64 or 128) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Power Supply Voltage 
Vce -0.5 to +7.0 

Vp VCC to 10.0 

Output Voltage VOUT -0.5 to Vee+0.5 

Output Current lOUT ±10 

Storage Temperatur~ TSTG -55 to +125 

Unit 

V 

V 

V 

rnA 

°C 

PLASTIC PACKAGE 
DIP-16P-M04 

PLASTIC PACKAGE 
FPT-16P-M02 

PIN ASSIGNMENT 

OSCIN 

oscOUT 

Vp 

Vee 

DO 

GNO 

LO 

fIN 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATI NGS 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. 

This device contains circuitry to protect tha 
inputs ageinll damage due to high static voJt­
agll Of' electrie field.. Howevar. it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltllgeS to this high impedance 
circuit. 
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.R 

fP 

fp 

fr 

Fe 

LE 

Data 

Clock 



Fig.l - MB1S0l BLOCK DIAGRAM 

3-4 



PIN DESCRIPTIONS 

Pin No. 

1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
16 

. 
Pin name 

OSCIN 
OSCOUT 

Vp 

VCC 

DO 

GND 

LD 

fIN 

Clock 

Data 

LE 

FC 

fr 

fp 

Descriptions 

Oscillator input 
Oscillator output 
A crystal is placed between OSCIN and OSCOUT. 

Power supply for charge pump 

Power supply voltage 

Charge pump output 
The characteristics are reversed depending on FC input. 

Ground 

Phase comparator output 
Normally, this output level is high level. While the phase of 
fr and fp is exists, the output becomes low level. 

Prescaler input 
The connection with VCO should be AC connection. 

Clock input for 19-bit shift register and I6-bit shift register. 
Each rising edge of the clock shifts one bit of data into the 
shift registers. 

Serial data input 
The last bit of the data is control bit which specified destination 
of shift registers. 
When this bit is high level and LE is high level, data is transferred 
to IS-bit latch. When this bit is low level and LE is high level, 
data is transferred to IS-bit latch. 

Load enable input (with pull up resistor) 
When LE is high level, data stored in the shift register is 
transferred to latch. 

Phase select input of phase comparator (with pull resistor) 
When FC is low level, charge pump and phase detector characteristics 
becomes reverse. 

Monitor pin of phase comparator input 
It is equivalent to reference divider output. 

Monitor pin of phase comparator input 
It is equivalent to programmable divider output. 

Outputs for external charge pump 
The characteristics are reversed according to Fe input. 
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FUNCTIONAL DESCRIPTIONS 

SERIAL DATA INPUT 

Serial data input consists of 3 inputs, data input (pin 10), clocK input (pin 9) 
and load enable input (pin 11). 1S-bit programmable reference divider and l8-bit 
programmable divider are controlled respectively. 
Serial data is input to Data pin. The data is stored in the shift registers at the 
rising edge of clocK. 
When road enable is high level (or open), data stored in shift register is 
transferred to 1S-bit latch or l8-bit latch depending on the control bit level. 

Control data "H" Data is transferred into lS-bit latch. 
Control data "L" Data is transferred into l8-bit latch. 

PROGRAMMABLE REFERENCE DIVIDER 

Reference divider consists of 16-bit shift register, 1S-bit latch and 14-bit 
reference counter. Serial l6-bit data format is shown below. 

LSB MSB 

Divide ratio of reference counter I 
(Binary 14-bit) -1 

SW : This bit selects divide ratio of Prescaler 
SW = H 64 
SW = L 128 

Rl to Rl4 : Divide ratio of reference counter (8 to 16383) 
CN : Control bit = H 

PROGRAMMABLE DIVIDER 

Programmable divider consists of 19-bit shift register, l8-bit latch, 7-bit swallow 
counter and 11-bit programmable counter. Serial 19-bit data format is shown below. 

LSB MSB 

N1 to Nl1 : Divide ratio of programmable counter (16 to 2047) 
A1 to A7 : Divide ratio of swallow counter (0 to 127) 
CN : Control bit = L 
Data is input from MSB data. 
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FUNCTIONAL DESCRIPTIONS (Continued) 

SERIAL DATA INPUT TIMING 

Da~~: :I: . :~ LSB(CN) 

Clock -,fun .. .fUJl. .. fLJ1!--i 
LE 

. . . .. 
: : : :: 
: : : :: rL 
: : : :! 

---'~'-' .. 
t'1 ~-

( t, - ts 5:; 

t~ z : 

/.l s) 

iE- k~ ~ l.-~ ~ 
;t.~ ~ 

At the rising edge of clock one bit of data is shifted into the shift registers. 

PHASE CHARACTERISTICS 

FC pin (pin 12) is provided to change phase of phase comparator. 
Characteristics of internal charge pump output (DO), Phase detector outputs 
(tR, ~P) are reversed depending on Fe input data. 
Outputs are shown below. 

Fe = H (or oDen) Fe = L 
DO IbR IbP DO IbR IbP 

fr > fp H L L L H Z 
tr <tp _L H L H L L 
fr =fp _L L l. l. L l. Note: Z (High Impedance) 

When synthesizer system is designed, Fe pin is set according to veo characteristics. 

VCO characteristics is 1, 
FC is set High or open. 

veo characteristics is 2, 
FC is set Low. 

>­
u z 
u.J 

5 
u.J 
co ..... 
I­
::;) 
Q.. 
I­
::;) 

o 

' . 
". 

". 
••••••••. (g) 

o 
§;! VCO INPUT VOLTAGE -. 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Min 
Value 
Typ Max Unit 

Power supply voltate 
VCC 2.7 3.0 5.5 V 

Vp VCC 8.0 V 

Input voltage VIN GND VCC V 

Operating Temperature TA -40 +85 °c 

ELECTRICAL CHARACTERISTICS 
(VCC=2.7 to 5.5 V, TA = -40 to +85 DC) 

Parameter Symbol Value 
Min Typ Max 

Power supply current *1 ICC 15 

Operating frequency (fIN) fIN 10 *2 1100 

Operating frequency (OSCIN) fOSC 12 20 

*3 VfIN1 0.2 1.2 
Input sensitivity (fIN) 

VfIN2 0.4 1.2 

Input sensitivity (OSCIN) VOSC 0.5 

High-level input voltage 
except fIN and OSCIN VIH VCCxO .7 

Low-level input voltage 
except fIN and OSCIN VIl VCcxO.3 

High-level input current 
(Data, ClK) IIH 1.0 

low-level input current 
(Data, ClK) III -1.0 

Input current (OSCIN) IOSC ±50 

Input cur!'ent (lE/FC) IlE -60 

High-level output voltage 
except OSCOUT VOH 2.4 

low-level output voltage 
except OSCOUT VOL 0.4 

High-level output current IOIf -1.0 

low-level output current IOl 1.0 

*1 fIN = 1.1GHz, 12MHz X'tal used between OSCIN and OSCOUT, VCC=3V. 
Inputs are at GND excpet fIN and outputs are open. 

*2 Input coupling capacitance = 1000 pF 
*3 VfIN1 : VCC = 2.7 to 4.0 V 

VfIN2 : VCC = 4.0 to 5.5 V 
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Unit 

rnA 

MHz 

MHz 

Vp-p 

Vp-p 

Vp-p 

V 

V 

pA 

pA 

pA 

pA 

V 

V 
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rnA 



TEST CIRCUIT 

Vee Vp 

X" t.aL 

P • G :=:D--rH-, 
so 5 .. 3 % I 

, to It I%. 13 '4 IS If. 

I~I--"'C=~---o scope 

TYPICAL CHARACTERISTICS CURVES 

POWER SUPPLY CURRENT VS. POWER SUPPLY VOLTAGE 
30 

~ 

R=16383 <: e 
~ :/=2046 
u ,,- A=127 u ,,;) ..... 

f- P=128 
:z: Ta=25 "C UJ 
ex: 

'In ex: 
=> "V 
U 

>-
...J 
c.. 
c.. 15 => 
Vl 

ex: 
UJ 

~ 10 c.. 

2 3 4 5 
POWER SUPPLY VOLTAGE VCC (V) 

~ INPUT SIGNAL SENSITIVITY VS. INPUT FREQUENCY 
T'" 10 
Co 

:> 

:z: ..... 
:> 

>­
f­..... 
:> 
;: ..... 
U'l 
:z: 
UJ 
Vl 0.1 
~ 0.05 
C!l ..... 
U'l 0.02 
S 0.01 
a. 
;::; 1 

! I I I Vec=3.0 V I 
I --

Ta=25 "C I i I 
I I 
I 

i I 
" I 

"' i'. I 
""- I 

I I I I I I 
2 5 10 100 

INPUT FREQUENCY fIN (MHz) 
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II 

"'" I 
1000 

6 

I 
1 

i 

I 
10000 



TYPICAL APPLICATION EXAMPLE 

16 

Vp. VPX 
Cl. C2 
LE. FC .p 

1 

Vrx (6v) 
,-------, OUTPUT 

~LPFHvcor'­
-----1 

<fiR <fIp 

15 14 13 12 11 10 

MBIS0 1 

2 3 4 5 6 7 

X2 Vr Vee Do 

6v 3v 

8 V max. 
Depends on crystal oscillator 
With pull up resistor 
Open drain output 

3 - 10 

CONTROLLER 

UK 
9 

8 

fin 

10001" Vcc (3v) 

33M Lock Det. 



PACKAGE DIMENSIONS 

16·LEAD PLASTIC DUAL IN·LlNE PACKAGE 
(CASE No. : DIP·16P·M04) 

.05011.27IMAX 

eo FUJITSU LIMITED 19n D16033$·2C 

.039~~'2 
(O.99:g·3 J 

.172(4.36IMAX 

.118 (3.01 MIN 

.020(0.51IMIN 

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

r'~~ 
l ·307 •. 016 

(7.800.41 
.209 •. 012 
(5.3.0.31 

1In==n=;;:=n=;:r=;;=;;::=r;!I~ 
.05011.2711 
TYP 

~QQnnnnn~-+ 1·085I~.'5IMAX 
A .0311'.008 

(0.800.21 

C FUJITSU LIMITED 1981 "'t1005S-3C 

3 - 11 

.272'.012 
IS.9tO.3) 

~.020"008 I I (0.5.0.21 

.006::g~~ 
IO.15:~:::1 

(O~;~;~g~, I 

Dimensions in 
inches (millimeter.) 

Detail of "A." part 

.007(0.181 
MAX 

.027(0.681 
MAX 

Oimensions in 
inches (millimetersl 
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~m:lillllliiilllrni::\iil,iiill!llillill"1 
FUJITSU 

1IIIIIIIIIIIIIIIIIIIIIIIIIillllllllll!IIIII!IIII! MB1504 

SERIAL INPUT PLL FREQUENCY SYNTHESIZER WITH 520MHz PRE SCALERS 

The Fujitsu MB1504, utilizing BI-CMOS technology, is a single 
chip serial input PLL synthesizer which enables pulse-swallow 
function. 
The MBI504 consists of 520 MHz two modulus prescaler which 
has the selection of either 32 divide ratio or 64, control signal 
generator, I6-bit shift register, IS-bit latch, I4-bit 
programmable referecne counter, I-bit switch counter, phase 
comparator with phase conversion function, charge pump, 
crystal oscillator, 19-bit shift register, 18-bit latch, 
binary 7-bit swallow counter and binary II-bit programmable 
counter. 
It can function at low voltage, 3V typ, with low power 
consumption 30mW at 520MHz. 

• High operating frequency; fINMAX=520MHz (VINMIN=0.20Vp-p) 
• Low power supply voltage; 2.7V to 5.5V (3.0V typ) 
• Low power consumption ; 30mW (3.0V, 520MHz operation) 
• Serial input 18-bit programmable divider 

Binary 7-bit swallow counter 
Binary II-bit programmable counter 

• Serial input IS-bit programmable reference divider 
Binary 14-b i t programmab 1 e reference counte.r 
I-bit switch counter (set divide ratio of prescaler) 

• 2 types of phase detector output 
On-chip charge pump (Bipolar type) 
Output for external charge pump 

• Wide operating temperature -40°C to +85°C 
• I6-pin Plastic DIP Package (Suffix;-P) 

I6-pin Plastic mini-flat Package (Suffix;-PF) 
• Pulse Swallow Function 

fVCO = { ( P x N) + A } x fOSC + R 
fVCO ; VCO (Voltage Controlled Oscillator) Output Frequency 
N ; Preset Divide ratio of Binary II-bit Programmalbe 

Counter (16 to 2047) 
A : Preset Divide ratio of Binary 7-bit Swallow Counter 

(0:!>A:!>127, A<N) 
fOSC : Reference Oscillation Frequency 
R ; Preset Divide ratio of Binary I4-bit Programmable 

Reference Counter (8 to 16383) 
P : Preset Divide ratio of Prescaler 

(32 or 64) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VCC -0.5 to +7.0 V 
Power Supply Voltage 

Vp VCC to 10.0 V 

Output Voltage VOUT -0.5 to VCC+O.S V 

Output Current lOUT ±10 rnA 

Storage Temperature TSTG -55 to +125 °c 

TS549-087Y 
November 1987 

PLASTIC PACKAGE 
DIP-16P-M04 

PLASTIC PACKAGE 
FPT-16P-M02 

PIN ASSIGNMENT 

(TOD Vlewl 

OSCIN IT ::!!! .R 

osCour IT =rl .p 

vp [I ~ fp 

vec [!: PJ fr 

00 IT: I:m FC 

GND [I J.ll LE 

LO IT }g Dau 

fIN [! ]J Clock 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
This devie. contains circuitrv to protect the 
inputs agains. damage due to high static volt-

RATINGS are exceeded. Functional operation should be restricted to ages or electric fields. However, it is advised 

the conditions as de~ailed in the operational sections of this data thal" " normal precautions be taken to avoid 
application of any voltage higher than maxi-

sheet. Exposure to absolute maximum rating conditions for extended mum rated voltages to this high impedance 
periods may affect device reliability. circuit. 
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Fig.1 - MB15D4 BLOCK DIAGRAM 

LE 
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PIN DESCRIPTIONS 

Pin No. 

1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
16 

Pin name 

OSCIN 
OSCOUT 

Vp 

VCC 

DO 

GND 

LD 

fIN 

Clock 

Data 

LE 

FC 

fr 

fp 

Descriptions 

Oscillator input 
Oscillator output 
A crystal is placed between OSCIN and OSCOUT. 

Power supply for charge pump 

Power supply voltage 

Charge pump output 
The characteristics are reversed depending on Fe input. 

Ground 

Phase comparator output 
Normally, this output level is high level. While the phase of 
fr and"fp is exists, the output becomes low level. 

Prescaler input 
The connection with VCO should be AC connection. 

Clock input for 19-bit shift ~egister and 16-bit shift register. 
Each rising edge of the clock shifts one bit of data into the 
shift registers. 

Serial data input 
The last bit of the data is control bit which specified destination 
of shift registers. 
When this bit is high level and LE is high level, data is transferred 
to 15-bit latch. When this bit is low level and LE is high level, 
data is transferred to 18-bit latch. 

Load enable input (with pull up resistor) 
When LE is high level, data stored in the shift register is 
transferred to latch. 

Phase select input of phase comparator (with pull resistor) 
When FC is low level, charge pump and phase detector characteristics 
becomes reverse. 

Monitor pin of phase comparator input 
It is equivalent to reference divider output. 

Monitor pin of phase comparator input 
It is equivalent to programmable divider output. 

Outputs for external charge pump 
The characteristics are reversed according to FC input. 
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FUNCTIONAL DESCRIPTIONS 

SERIAL DATA INPUT 

Serial data input consists of 3 inputs, data input (pin 10), clock input (pin 9) 
and load enable input (pin 11). IS-bit programmable reference divider and 18-bit 
programmable divider are controlled respectively. 
Serial data is input to Data pin. The data is stored in the shift registers at the 
rising edge of clock. 
When road enable is high level (or open), data stored in shift register is 
transferred to IS-bit latch or 18-bit latch depending on the control bit level. 

Control data "H" Data is transferred into IS-bit latch. 
Control data "L" Data is transferred into IS-bit latch. 

PROGRAMMABLE REFERENCE DIVIDER 

Reference divider consists of 16-bit shift register,. IS-bit latch and 14-bit 
reference counter. Serial 16-bit data format is shown below. 

LSB MSB 

Divide ratio of reference counter I 
(Binary 14-bit) --1 

SW : This bit selects divide ratio of Prescaler 
SW = H 32 
SW = L 64 

R1 to R14 : Divide ratio of reference counter (8 to 16383) 
CN : Control bit = H 

PROGRAMMABLE DIVIDER 

Programmable divider consists of 19-bit shift register, IS-bit latch, 7-bit swallow 
counter and II-bit programmable counter. Serial 19-bit data format is shown below. 

LSB MSB 

CIAIA 
A A AlA AIN N N N N I~ N N N 1~01~1 N 1 Z 3 4 5 6 7 1 Z 3 4 5 7 8 9 

~ Divide ratio of +- Divide ratio of ~ 
swallow counter programmable counter . 
(Binary 7-bit) (Binary II-bit) 

N1 to NIl: Divide ratio of programmable counter (16 to 2047) 
Al to A7 : Divide ratio of swallow counter (0 to 127) 
CN : Control bit = L 
Data is 'i nput from MSB data. 
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FUNCTIONAL DESCRIPTIONS (Continued) 

SERIAL DATA INPUT TIMING 

Data ~: :~: . :~ LSB(CN) 

Clock ~ ill fl ... fll fl ... iL fl 
, , , ' , , '-, ---
: ! : : . . ! 

rL 
. . . . . 

LE 
~ . , . ~ 

t.-~ ~- tz-~ ~ t3-7j r l4-~ ~ 
l5~ ~ 

( t. "" ts ~ 1 II s) 

At the rising edge of clock one bit of data is shifted into the shift registers. 

PHASE CHARACTERISTICS 

FC pin (pin 12) is provided to change phase of phase comparator. 
Characteristics of internal charge pump output (DO), Phase detector outputs 
(tR, ~P) are reversed depending on FC input data. 
Outputs are shown below. 

FC = H (or open) FC = l 
DO ~R ~P DO ~R ~P 

fr > fp H l l l H Z 
tr < fp L H Z H L L 
fr -fp L L L L L L Note: Z (High Impedance) 

When designing the synthesizer system, FC pin is set according to VCO characteristics. 

vce characteristics is I, 
FC is set High or open. 

vce characteristics is 2, 
FC is set low. 

>­
u 
:z 
w 
=> 
0-
w 
a:: 
u. 

l­
=> 
Cl. 
l­
=> 
o 
o 
u 
> 

CD 
'. 

........ 
..•..... @ 

veo INPUT VOLTAGE -. 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Min 
Value 
Typ Max Unit 

VCC 2.7 3.0 5.5 V 
Power supply voltate 

Vp VCC 8.0 V 

Input voltage VIN GND VCC V 

Operating Temperature TA -40 +85 DC 

ELECTRICAL CHARACTERISTICS 
(VCC=2.7 to 5.5 V, TA = -40 to +85 DC) 

Parameter Symbol Value 
Min Typ Max 

Power supply current *1 ICC 10 

Operating frequency (fIN) fIN 10 *2 520 

Operating frequency (OSCIN) fOSC 12 20 

*3 VfIN1 0.2 1.2 
Input sensitivity (fIN) 

VfIN2 0.4 1.2 

Input sensitivity (OSCIN) VOSC 0.5 

High-level input voltage 
except fIN and OSCIN VIH VCCxO.7 

low-level input voltage 
except fIN and OSCIN VIl VCCxO.3 

High-level input current 
(Data, ClK) IIH 1.0 

low-level input current 
(Data, ClK) III -1.0 

Input current (OSCIN) IOSC ±50 

Input current (LE/FC) IlE -60 

High-level output voltage 
except OSCOUT VOH 2.4 

Low-level output voltage 
except OSCOUT VOL 0.4 

High-level output current IOH -1.0 

low-level output current IOl 1.0 

*1 fIN = 520MHz, 12MHz X'tal used between OSCIN and OSCOUT, VCC=3V. 
Inputs are at GND excpet fIN and outputs are open. 

*2 Input coupling capacitance = 1000 pF 
*~ VfIN1 : VCC = 2.7 to 4.0 V 

VfIN2 : VCC = 4.0 to 5.5 V 
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MHz 

Vp-p 

Vp-p 

Vp-p 

V 

V 

pA 

pA 

llA 

pA 

V 

V 
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TEST CIRCUIT 

P • G =::O--rl1h 
50 • 3 Z I 

• 10 II IZ 13 \. \5 \' 

TYPICAL CHARACTERISTICS CURVES 

POWER SUPPLY CURRENT VS. POWER SUPPLY VOLTAGE 
25 

~ 
~ 

u 
::: 20 
t­:z 
UJ a: 
~ 15 
u 
>' 
...J 
0.. 

g; 10 
(/') 

a: 

~ 
0.. 5 

R .. I6383 
N=2046 
A=127 
P=64 
Ta=25 -C 

~ 

2 

.-~ 

~ 
~ 

3 4 5 
POWER SUPPLY VOLTAGE VCC (V) 

,..... 
0-
J 
0-
> 

INPUT SIGNAL SENSITIVITY VS. INPUT FREQUENCY 

~ 

:z .... 
> 
>­
t­.... 
> .... 
t-

10 

1 

.... 
(/') 
:z 
UJ 
(/') 0.1 
~ 0.05 
(!I .... 
(/') 

t- 0.02 
~ 0.01 
i=s 1 

Vcc:3.0 V 
Ta=25 -C 

I 
"- I 

" "'- / 
'" l""- t-.. --/ 

2 5 10 100 1000 
INPUT FREQUENCY fIN (MHz) 
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TYPICAL APPLICATION EXAMPLE 

Vp, VPX 
Clo Cz 
LE, Fe .p 

Vrx (6v) 

J. .. ~ ;.-j L P F H V co f-~ 
IZk -1 

r--t---"",I.--1--t:. CONTROLLER 
IZk 

cf>R cf>P 

16 15 

MB1504 

1 2 3 4 5 6 7 8 

X2 Vr Vee Do GND I..D Iin 

6v 3v 

8 V max. 
Depends on crystal oscillator 
With pull up resistor 
Open drain output 

3 - 20 

-11--------' 
IOOOp 

33k Lock Det. 



PACKAGE DIMENSIONS 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
ICASE No_ : DIP-16P-M04) 

. 1oo12.54)Typl 

f) FUJITSU LIMITE01986 D16033S·2C 

.039~:12 

10.99:~·3) 

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

r;-;';,::~~~ 
l ·30h.016 

INDEX 178.04) 
_/ .209 •. 012 o 15.3,0.3) 

L!n=n=::;;==;:;=::;;==;:;==n==;;lJ~ 
.05011.27) 
TYP 

~Qi]Lnn_n_nnj=f !.OS512.15)MAX 

A .03".008 
10.8>0.2) 

«> FUJITSU LIMITED 1986 F16005S·3C 
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-tE:::;c:===:::::::;1";15" MAX 

Dimen,ion, in 
inch" Imillimete,..) 

Oet.il of "A" part 

.00710.18) 
MAX 

.02710.68) 
MAX 

Dimensions in 
inches 'millimeters I 





For further information please contact : 

FUJITSU MICROELECTRONICS , INC.: 
3545 North First Street . San Jose . CA 95134-1804 
Phone: (408) 922-9000 FAX (408) 432-9044 TELEX 910- 0190 


