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DATA SHEET
MB1507
SERIAL INPUT PLL FREQUENCY SYNTHESIZER

SERJAL INPUT PLL FREQUENCY SYNTHESIZER
WITH 2.0GHz PRESCALER

The Fujitsu MB1507 is a single chip serial input PLL frequency syrthesizer designed for
Broadcast Satelite tuner and cellular telephone applications.

It contains a 2.0 GHz dual modulus prescaler which enables pulse swallow function, and an
analog switch to speed up lock up time.

it operates supply voltage of 5.0V typ. and dissipates 18mA typ. of current realized throughthe
use of Fujitsu’s unique U-ESBIC Bi-CMOS technology.

High operating frequency: fiy max=2.0GHz (PiN miN=—4dBm)
Pulse swallow function: 128/128 or 256/257
Low supply cutrent: Icc=18maA typ.
Serial input 19-bit programmable divider consisting of:
© Binary 8-bit swallow counter: 0 to 255
© Binary 11-bit programmable counter: 16 to 2047
e Serial input 15-bit programmable reference divider consisting of: PLASTIC PACKAGE
© Binary 14-bit programmable reference counter: 8 to 16383 FPT-16P-M06
© 1-bit switch counter (SW) Sets divide ratio of prescaler
® On-chip analog switch achieves fast lock up time
¢ 2types of phase detector output

© On-chip charge pump (Bipolar type) PIN ASSIGNMENT
© Output for extemal charge pump

® Wide operating temperature: ~40°C 1o +85°C
® 16-pin Plastic Flat Packags (Suffix: ~PF)
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ABSOLUTE MAXIMUM RATINGS (see NOTE) Do |'_‘ E] FC
Rating Symbol Value Unit ano [(6] 7] e
Veo -0.51047.0 Y w[7 [76] oma
Power Supply Voltage v Voo o 100 v n E _T_I ok
Output Voltage VouT -0.510 Ve +0.5 A
Open-drain Voltage Voor -0.5108.0 v
Output Current lout +10 mA
Storage Temperature Tsta ~55 10 +125 °C
N e oxce600d, Funchons) Operason Shoull Do resiciod 1o Ihe COMINNS 38 | Mo s o S o,
detailed in the operational sections of this data sheet. Exposure to absolute aver, it is advised that normal precautions be taken to avoid
maximum rating conditions for extended periods may affect device reliability. application of any voitage higher than meximum rated voh-

ages fo this high impedance cirouit,
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MB1507 BLOCK DIAGRAM
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MB1507

PIN DESCRIPTION

Pin No. Pin Name vo Description

1 0SCiy || Oscillator input.

2 0SCout O | Oscillator output.

A crystal is placed between OSCyy and OSCoy.

3 Vp - Power supply input for charge pumg and analog swilch.

4 Vee - Power supply voltage input.

5 o o Charge pump output.

o The characteristics of charge pump is reversed depending upon FC input.

8 GND - | Ground.

Phase comparator output.

7 LD Q | Normally the output level is high level. While the phase diflerence of I, and f; exists, the output be-
comes low level,

8 '| | Prescaler input.

N The connection with VCO should be AC connection.
9 Ch | Clock input for 20-bit shift register and 16-bit shift register.
On rising edge of the clock shifts one bit of dala info the shik registers.
Binary serial data inpul.
The last bit of the data is a control bit which specified destination of shift registers. When this bit is

10 Data | high level and LE is high level, the data stored in shift register is translemed to 15-bit latch. When

this bit is low level and LE is high leve), the data is transfered 1o 19-bit latch.
Load enable input (with pull up resistor).

1 LE ! When LE is high or open, the data stored in shift register is transfered into latch depending upon
control bit. At the time, internal charge pump output to be connected to BISW pin because imemal
analog switch bacomes ON state.

Phase select input of phase comparator (with pull up resistar).

12 FC I When FC is low level, the characteristics of charge pump, phase comparator is reversed.

FC pin input signal controls fo pin (test pin) output level, f; or f;,.
Analog switch output.

13 BISW o] Usually BISW pin is set high-impedance state. When internal analog switch is ON (LE pin is high

level), this pin outputs internal charge pump output.

Monitor pin of phase comparator input.

fout Pin Outputs programmable reference divider output (f;) or programmable divider output (fp) de-
14 four O | pending upon FC pin input level.

FC=H: It is the same as 1, outpul level.

FCaL: It is the same as f; output level.
15 oP O | Outputs for external charge pump.
16 2R O | The characteristics are reversed according to FC input.

¢P pin is N-channel open drain output.
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FUNCTIONAL DESCRIPTIONS

SERIAL DATA INPUT

Serial data input is achieved by three inputs, such as Data pin, Clack pin and LE pin. Serial data input controls 15-bit programmable reference divider
and 19-bit programmable divider, respectively.

Binary serial data is input to Data pin.

On rising edge of clock shifts one bit of serial data into the internal shift registers and when load enabie pin is high level or open, stored data is
transtered into laich depanding upon the control bit.

Control data "H" data is transfemed into 15-bit laich.

Control data " data is transferred into 19-bit laich.

THE DIVIDE RATIO SETTING

foo=l(MxN)+Ajxiage+R
fvco: Output requenicy of external vollage controlled ascitlator (VCO)
M:  Preset modulus of extemal dual modulus prescaler (128 or 256)
N:  Preset divide ratio of binary 11-bit programmable counter (16 to 2047)
A:  Preset divide ratio of binary 8-bit swallow counter (0SAS255, A<N)
fosc: Output Fequency of the extermal reference Fequency oscillator
R:  Preset divide ratio of binary 14-bit programmable reference counter (8 to 16383)

PROGRAMMABLE REFERENCE DIVIDER

Programmabie relerence divider consists of 16-bit shit regisier, 15-bit latch and 14-bit reference counier. Serial 18-bit data format is shown below.

Control bit Divide ratio of prescaler setting bit

r—-LSB Msa—l

cls|s|s|sjs]s]|s|s|s]|]s|s]|s]|s]|s]|s
1 2| a]a]s]e]7]|8]9]|w]tr]i12]13|]14]W

ln—— Divide ratio of programmable reference counter setling bit -——-l

14-BIT PROGRAMMABLE REFERENCE COUNTER DIVIDE RATIO

m s|{s]|s|[sls]sfs]s|s]sijs|s]|s]|s
R 14| 13| 12 11 10 9 8 7 6 5 4 3 2 1
8 0 0 0 0 0 1] Q 0 0 0 1 0 0 1]
9 0 0 [} 0 0 0 0 0 /] 0 1 0 0 1
L L] L] L ] L) [ ] L ] L] L] [ 4 [ ] * * » L]

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

NOTES: Divide ratio less than 8 is prohibited.
Divide ratio: 8 to 16383
SW: This bit seleds divide ratio of prescaler.
SW=H :128/129
SW=L :256/257
S1 1o S14: These bits select divide ratio of programmabie reference divider.
C: Control bit (sets as high level).
Data is input from MSB side.
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PROGRAMMABLE DIVIDER

Programmable divider consists of 20-bit shift register, 19-bit latch, 8-bit swallow counter and 11-bit programmable counter.

Serial 20-bit data format is shown below.

Control bit

r—- Ls8 MSB__‘

Cls|s]Ss|s]s]|S|[Ss]s]|]S}|SsS]|s|s|]s]|s]s]|s|s]|s]|s
1 3 4 5 -] 7 8 9 0] 11 1213|141 15116 ]| 17| 18| 19

Divide ratio of swallow counter Divide ratio of programmabile counter
seftting bit _+_ setting bit _.I n

8-BIT SWALLOW COUNTER DIVIDE RATIO

Divide

< LLEEERLD
o J]ojJjo]Jo]lojojojo]o
1 J]o0ojJjojojojojogqgolgt
* | o | & | o | @ | o | o | o | »
25 11111 vyl v}yl

NOTE: Divide ratio: 0 to 255

11-BIT PROGRAMMABLE COUNTER DIVIDE RATIO

Dvide | sl s|s|s|s]|s|s]s]|]s]|s
Ratio
N 191 18| 17| 6] 15 14| 13| 12 ] 11 10 9
16 0 o 0 )] 0 1] 1 0 0 0 0
17 0 (1] 0 0 ] [+] 1 0 o0 0 1
L ] * L ] * * L] * [ ] [ ] L] [ ] -
2047 1 1 1 1 1 1 1 1 1 1 1

NOTES: Divide ratio less than 16 is prohibited.
Divide ratio: 16 to 2047
S$1 to $8: Swallow counter divide ratio setting bit. (0 to 255)
S9 to S19: Programmable counter divide ratio setting bit. (16 lo 2047)
C: Control bit (sets to low level).
Data is input from MSB side.
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Data

Clock

LE

SERIAL DATA INPUT TIMING

fl

'y

fLLAl

t1, to, 13, 4, ts21 s
S19-MSB ] 518 - mtsm - S1=L58Y  C: CONTROL BIT
W | ©14 ©n | ©9 1) (C:CONTROL 8m)

£ 'y

NOTES: Parenthesis data is used lor setting divide ratio of
On rising edge of clock shifts one bit of data info the

PHASE CHARACTERISTICS

fe e rogsie

ift register.

FC pin is provided o change phase polarity of phase comparator. Characteris-
tics of internal charge pump output level (Do), phase comparator output level

(DR, @P) are reversed depending upon FC pin input level. Also, monitor pin

(lout) OUtpUt level of phase comparator is controlled by FC pin input level.

FC=H or open FC=t
Do |OR]| @P| fax | Do | 2R @P| fou
>l Hit]lo] o |Lv|iH]Z] @
f=ty zlvlzlw |zl z]| o
f<lp Lzl @ |uH]e]e] &

Note:  Z=(High impedance)

Depending upon VCO polarity, FC pin should be set accordingly:
. FC should be set High or open circuit;

When VCO polarity are like
When VCO polarity are like

4-190
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reference divider.

VCO POLARITY

VCO OUTPUT FREQUENCY

VCO INPUT VOLTAGE




MB1507

PHASE DETECTOR OUTPUT WAVEFORM (FC=High)

'I |

ot ety

 ——

b = =y

NOTES: Phase difference detection range: -2 10 +27
nce depends on charge pumg duractorslmAlsolhespkosowunordartodimmshdsudbam

mwporwp spike might not appeas depending upan charge pump

ANALOG SWITCH

OMN/OFF of analog switch is controlled by LE input signal. When the analog switch is ON, internal charge pump output (Do) is connected to BISW pin.
When the analog switch is OFF, BI-SW pin is set 10 high-impedance state.

LE Analog Switch
H(Changing the divide ratio of internal prescaler) ON
L(Normal operating mode) OFF

LPF-2

------------- s===aDp
13
L]
CHARGE PUMP & LPF-1
b4
Ccccscmcmannas ..
\ BISW
9
ANALOG SW !
1]
(CONTROL SIGNAL LE) y

When an analog switch is inserted between LP1 and LP2, faster lock up time is achieved to reduce LPF time constant during PLL channel switching.
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MB1507
RECOMMENDED OPERATING CONDITIONS

Valuve
Parameter Symbol Unk
win Tve Max
Vee 45 50 55 v
Power Supply Voltage

vp \ - 8.0 v

Input Voltage \ GND —_ Voo \
Operating Temperature Ta -40 —_ 85 °c

HANDLING PRECAUTIONS

¢ This device should be ransporied and stored in anii-static conmainers.

This is a static-sensitive device; take proper anti-ESD precautions. Ensure that personnel and equipment are properly grounded. Cover
h hes with grounded conduciive mats.

s Always tum the power supply off before inserting or removing the device from its socket.

* Protect leads with a conductive sheet when handling or transporting PC boards with devices.
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MB1507

ELECTRICAL CHARACTERISTICS

Value
Parameter Symbol Condition Unit
Min Typ Max
Power Supply Current Iec Note 1 —_ 18.0 — mA
fin fin Nots 2 10 — 2000 MHz
Operating Frequancy
OSCin fosc — _ 12 20 MHz
fin Pan 50Q - - 6 dBm
Input Sensitivity
OSCin Vosc — 05 - — Vep
High-leve! input Voit. Vi — V .7 —_ — \'s
igl put Voltage Except iy, H ‘ccx0.
Low-level Input Vottage | 29 OSON [y, _ - - Voox03 v
High-level iInput Current [ — —_ 1.0 —
igl put Data I HA
Lowdevel Input Current | 10K " _ - -10 - pA
OSCiy losc — -_— +50 — HA
Iinput Cusrent
LE,FC he —_ — —60 —_ HA
High-leve! Output Current Vou 44 — —_— v
i’g“gs%’w Vg5V
Low-ievel Cutput Current Voi — — a4 v
High Impedance Vp=Vcg to 8V _ _
Cutoff Current Do, 2P lorF Voop=GND to 8V 11 HA
% lom — -1.0 — —_ mA
Qutput Current Except
and OSCour loL - 10 — — mA
Analog Switch On Resistance Ron —_ — 25 — Q

NOTE 1: 1,,=2.0GHz, fosc =12MHz X'tal Voo=5V. inputs are grounded and outputs are open.

NOTE 2: AC coupling. Minimum operating frequency is measured with a capacitor 1000pF.
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TEST CIRCUIT (Prescaler Input Sensitivity)

- Vog=5V Vp=6V

d
o.mF-r X1al

m:(;_i_‘,“’grfl;{; %

MB1507

9 10 11 12 13 14 15 18

A o e
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MB1507

TYPICAL APPLICATION EXAMPLE

Vpx(6
px(6V) l oUTPUT
/O— LPF vCo p——tp—>
Charge Pump
o Selection
12k (internal or
external)

2R e | toyr | BSW | FC LE | Data | Clock FE4n an

16 15 14 13 12 1" 10 9
MB1507
1 2 3 4 5 6 7 8

OSCiy |OSCour| Vp Veo Do GND Lo | fin

Xal

T % I

Vp. Vpx: 8V max.

Cy, C2 : Depends on crystal oscillator
LE,FC : With pull up resistor

[ : Open drain output

O LOCK
DETECTOR
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MB1507

PACKAGE DIMENSIONS

16-LEAD PLASTIC FLAT PACKAGE

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

+010 25
- .400_1008(10.15'_3_20 y—>]

089(2.25)MAX

AARRAARANER

INDEX

T .307t.018
(7.8010.40)

©1991 FUNITSU LIMITED F160155-2C

(MOUNTING HEIGHT)

.002(0.05)MIN
OFF HEIGHT)

268+0146.8040-40)

20at.012 -0.20
(5.301:0.30)
¥
— Y .o20t.o008
L ———— (0.5040.20)
S 002, +0.05
[ ]@.00 T —u-— .ootsf.om 10.15%,02)
I Detai of A part | [ Dotal of B pat |
| 016(0.40) | .00640.15);
] _X -y |
| u = |
M N ey
I R
' 027(0.68) | (027058 |
! MAX MAX |
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