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FUJITSU

MB1511

SERIAL INPUT PLL FREQUENCY SYNTHESIZER

LOW POWER AND LOW VOLTAGE SERIAL INPUT PLL
SYNTHESIZER WITH 1.1GHz PRESCALER

The Fujitsu MB1511, utilizing BI-CMOS technology, is a single chip serial input
PLL synthesizer with pulse-swallow tunction.

The MB1511 contains a 1.1 GH; two modulus prescaler that can select of either
64/65 or 128/129 divide ratio, conirol signal generator, 16-bit shift register, 15-bit
latch, programmable reference divider (binary 14-bit programmable reference
counter), 1-bit switch counter, phase comparator with phase conversion function,
charge pump, crystal oscillator, 19-bit shift register, 18-bit fatch, programmable
divider (binary 7-bit swallow counter and binary 11-bit programmable counter) and
analog switch to speed up lock up time.

It operates supply voltage of 3V typ. and achieves very low supply current of 7mA
typ. realized through the use of Fujitsu Advanced Process Technology.

« High operating frequency: fsuax=1.1GH;z (Vi un=—-10dBm)
o Pulse swallow function: 64/65 or 128/129
« Low supply current: legc=7mA typ.
s Serial input 18-bit programmable divider consisting of:
© Binary 7-bit swallow counter: 0 to 127
© Binary 11-bit programmable counter: 16 10 2047
« Serial input 15-bit programmable reference divider consisting of:
o Binary 14-bit programmable reference counter: 8 to 6383
O 1-bit switch counter (SW) sets divide ratio of prescaler

s On-chip analog switch achieves fast lock up time
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PLASTIC PACKAGE
FPT-20P-M03

PIN ASSIGNMENT

s 2itypes of phase detector output @)
© On-chip charge pump (Bipolar type) oscw [ |3 20 ] @R
-] lOutput for external charge pump NC I: 2 19:] NC
. W|de- operating lelmperature. —49 C 1o +85°C 0SCour E 3 18:] &P
e 20-pin Plastic Shrink Small Outline Package
ve [ 14 177 four
vee []5 18] Bisw
l—: Top View j
ABSOLUTE MAXIMUM RATINGS (See NOTE) Do L |6 15 I FC
Rating Symbol Value Unit GND [: 7 14:] LE
" oo 7 ws 13[ ] Data
Power Supply Voltage = 20 +7 NC [: 9 12:] NC
Ve Vec to 10.0 Vv
t. []10 11[_] Clock
Output Voltage Vour -0.5t0 Vec 40.5 v
Open-drain Voltage Veer -05100.8 Vv
Output Current lour 10 mA
Tris devica contains circuftry to protect the inpuls aganst
Storage Temperature Tsra 5510 +125 °C 3‘32“."‘?1":3)‘;2%E;‘i‘ofn'él';‘;‘;?a‘llS??Zlfl':ilfﬁ noHW

NOTE: Permanent device damage may occur it the above Absolute Maxi-
mum Ratings are exceeded. Functional operation should be restricted
1o the conditions as detailed in the operational sections of this data
sheet. Exposure to absolute maximum rating conditions for extended
periods may affect device reliability.

Copyright® 1990 by FUJITSU LMITED

avow application ol any voitage higher than maximum
ratec vollages 10 tnis hign impesance circuil.
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MB1511 BLOCK DIAGRAM
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PIN DESCRIPTION

Pin No. Pin Name vo Descrliption

1 OSCy | Oscillator input.

3 OSCour O | Oscillator output.

A crystal is placed between OSC,, and OSCqyr.

4 Ve — | Power supply input for charge pump and anaiog switch.

5 Vee — | Power supply voitage input.

6 D o Charge pump output.

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

7 GND - | Ground.

Phase comparator output.

8 LD O | Normally this pin outputs high level. While the phase difference of f, and f, exists, this
pin outputs low level.

9 NC — | No connection.

10 f i Prescaler input.

™ The connection with an external VCO should be AC connection.
11 Clock [ Clock input for 19-bit shift register and 16-bit shift register.
C On rising edge of the clock shifts one bit of data into the shift registers.
12 NC - No cennection.
Binary serial data input.
The last bit of the data 1s a control bit which specified destination of shift registers.

13 Data | When this bit is high leve! and LE 1s high level, the data stored in shift register is trans-
ferred to 15-bit 1atch. When this bit is low level and LE is high level, the data is trans-
ferred to 18-bit latch.

Load enable input (with internal pull up resistor).

14 LE | When LE is high or open, the data stored in shift register is transferred nto latch de-
pending upan the control bit. At the time, internal charge pump output to be connected
to BISW pin because internal analog switch becomes ON state.

Phse select input of phase comparator (with internal pull up resistor).
When FC is low level, the characteristics of charge pump, phase comparator 1s re-

15 FC ! versed.

FC input signali s also used to control f,, pin (test pin) output level, f, or f,.
Analog switch output.

16 BISW O | Usually BISW pin 1s set ligh-impedance state. When internal analog switch is ON (LE

pin is high level), this pin outputs internal charge pump state.
Minitor pin of phase comparator input.
f. pin autputs erther programmable reterence divider output (t,) or programmabile di-

17 four O | vider output (f,) depending upon FC pin input level.

FC=H: it is the same as {, output level.
FC=L: It is the same as f, output level.

18 @pP O | Outputs for external charge pump.

20 @R O | The characteristics are reversed according to FC input.
2P pin is N-channel open drain output.

129 NC — | No connection.
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FUNCTIONAL DESCRIPTIONS

SERIAL DATA INPUT

Serial data input is achieved by three inputs, such as Data pin, Clock pin and LE pin. Serial data input controls 15-bit programmable
reference divider and 18-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 enable pin is high level or open,
stored data is transferred into latch depending upon the control bit.

Cantrol data "H" data is transferred into 15-bit latch.

Control data "L" data is transferred into 18-bit latch.

PROGRAMMABLE REFERENCE DIVIDER

Programmable reference divider consists of 16-bit shift register, 15-bit latch and 14-bit reference counter. Serial 16-bit dataformat is
shown below.

Control bit Divide ratio of prescaler setting bit
‘— LSB MSB j

c|Ss|S|[s|]s|[s|[s|s|{sS|[Ss|s|S|[s]s]|s
1213|4567 89 ([10]11]12]13[14|W

I'— Divide ratio of programmable reference counter setting bit —-I

14-BIT PROGRAMMABLE REFERENCE COUNTER DIVIDE RATIO

w

%Mtde sts|s|{s]|s|[s|[s|s|s|s|[s]|]s]|s]|s
alto
R 141131211 | 10| 9 8 7 4] 5 4 3 2 1

8 0 0] 0 0 0 0 0 0 o] 0 1 0 0 0
9 0 0 0 0 o] 0 0 0 0 0 1 0 0 1
L] . . * L] L . L] . . * L L] 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 selects divide ratio of prescaler.
SW=H :64/65
SW=L :128/129
S1 to S14: These bits select divide ratio of programmable reference divider.
C: Control bit (sets as high level).
Data is input from MSB side.

PROGRAMMABLE DIVIDER

Programmable divider consists of 19-bit shift register, 18-bit latch, 7-bit swallow counter and 11-bit programmable counter.
Serial 19-bit data format is shown following page.
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Control bit
| L8 MSB —1

C|S|s|[S|s|S|S|Ss|S|[s|S|Ss|s{S|[s]|]s|S]|]s]|SsS
1]2|3|4]|5|6)7]|8]9|10]11]12|13]14]|15] 16| 17| 18]

I_ Divide ratio of swallow _,I__ Divide ratio of programmable _l
counter counter

setting bit setting bit

7-BIT SWALLOW COUNTER DIVIDE RATIO

Dvide [ g |s|s]|s|s]|s]|s
Ratio

A 7|6|s5]4|[alz2]|1

0 o] 0 0 0 0] 0 0

1 0 [¢] 0 0 0 0] 1

L] L ] » L] L ] L] [ ] L]

w2 il

NOTE: Divide ratio: 0 to 127

11-BIT PROGRAMMABLE COUNTER DIVIDE RATIO

Dvide | s s|s|s|s|s|s]s]|s]s
Ratio
N 1817} 16| 15| 14| 1312 11| 10| 9| 8

16 0 0 0 010 0 1 0 0 0 1

17 0 0 0 0 0 0 1 0 o] 0 1

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
S1 to S$7: Swallow counter divide ratio setting bit. (0 to 127)
S8 to $18: Programmabla counter divide ratio setling bit. (16 1o 2047)
C: Control bit {sets as low level).
Data is input from MSB side.

PULSE SWALLOW FUNCTION

fvco= [(PXN)+A] xfosc+R
{veo: Output frequency of external voltage controlied oscillator (VCO)
N: Preset divide ratio of binary 11-bit programmable counter (16 to 2047)
A: Preset divide ratio of binary 7-bit swallow counter (0<A<127, A<N)
fose: Output frequency of the external reference frequency oscillator
R: Preset divide ratio of binary 14-bit programmable reference counter (8 1016383)
P: Preset modulus of external dual modulus prescaler (64 or 128)
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SERIAL DATA INPUT TIMING

Clock

1 —ts21 us
Data _s18-MsB)s17 . s10)s9 s1=LsBY__C: CONTROL BIT
“(SW) | (S14) s8) | (s7) (s C: CONTROL BIT)

s

LE

1

T it’
ts

NOTES: Parenthesis data is used for setting divide ratio of programmable reference divider.

On rising edge of clock shifts one bit of data in the shift register.

PHASE CHARACTERISTICS

VCO CHARACTERISTICS

FC pin is provided to change phase characteristics of phase
comparator. Characteristics of internal charge pump output level (Do),

VCO INPUT VOLTAGE —

>
phase comparator output level (2R, 2P) are reversed depending upon LZJ
FC pin input level. Also, monitor pin (f..) output level of phase %
comparator is controlled by FC pin input level. The relation between | &
outputs (Do, 2R, eP) and FC input level are shown below. L‘ELEJ
[
=)
[
-
FC=H or open FC=L 8
Do[oR | +P| far | Do |eR| 2P| fuut 3
>

1>f, HlL| L}t (f) L]IH]Z (fe)

<ty LIH]Z] () HiL]|L (o)

f=to Z|lLy|z] ¢ Z|lL|2Z (f2)

Note:  Z=(High impedance)
Depending upon VCO characteristics, FC pin should be set accordingly:

When VCO characteristics are like (), FC should be set High or open circuit;
When VCO characteristics are like &), FC should be set Low.
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i

NOTES: Phase difference detection range: —2=n to +2r

Spike appearance depends on charge pump characteristics. Aiso, the spike is output in order to diminish dead band.
When 1>1, or f,<1,, spike might not appear depending upon charge pump characteristics.

ANALOG SWITCH

ON/OFF of analog switch 1s controlled by LE input signal. When the analog switch is ON, internal charge pump output (Ds) 10 be

connected to BISW pin. When the analog switch is OFF, BISW pin is set to high-impedance state.

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

LPF time constant is decreased in order 1o insert a analog switch between LPF1 and LPF2 when channel of PLL is changing
Thus, lock up time 1s decreased, that is, fast lock up tme is achieved

CHARGE PUMP

LPF-2 Veo

ANALOG SW

{CONTROL SIGNAL LE)

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Unit
Min Typ Max

Vee 2.7 3.0 55 v
Power Supply Voltage

Ve Ve Ve 8.0 \
Input Voltage ' GND Vee v
Operating Temperature Ta -40 85 °C

3-91



MB1511

ELECTRICAL CHARACTERISTICS

- Value
Parameter Symbol Condition - Unit
Min Typ Max
Power Supply Current lee Note 1 7.0 mA
fo fn Note 2 10 1100 MHz
Operating Frequency
OSCuw tosc 12 20 MHz
[ Vit Vec=4.0 10 5.5V 4 6 dBm
Input Sensitivity [ Vinz V=27 10 4.0V =10 6
OSCw Vose 05 Vep
High-level Input Voltage Except i, Vin Veex0.7 \
d
Low-lavel Input Voltage | 2" OSCa Ve Veex0.3 v
High-level Input Current Data I 1.0 LA
Low-lavel Input Gurrent Clock he -1.0 pA
OSCw losc 50 A
Input Current
LE, FC e —-60 HA
High-level Output Current Except Do Vou Vee=3V 2.2 \Y
d OSC
Low-level Output Current | 2" bl IRV 0.4 v
N-channel Open Drain
Cutaff Currer?t Do, 2P lore VecsVe<BY 11 HA
low -1.0 mA
Output Current Sr’:ge‘gts%
out lo 1.0 mA
Analog Switch On Resistor Ron 25 Q

NOTE 1: f,=1.1GHz, OSC,,=12MHz, V..=3V. Inputs are grounded and outputs are open.
NOTE 2: AC coupling. Minimum operating frequency is measured when a capacitor 1000pF is connected.
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TEST CIRCUIT
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TYPICAL APPLICATION EXAMPLE

Vox(BY) l

QUTPUT

LPF I—l vco |—<'—>

Charge Pump

Selection
tInternal or
external)
FROM
CONTROLLER
O
O
$—O0

IR BISW [FC LE Data Clock
20 19 18 17 16 15 14 13 12 11
MB1511
12 3 4 5 6 7 8 9 10
OSCw | OSCour| Ve Veo Do GND LD f
[I |
I
X'tal 1000p
6V 3V
;o ;CZ T (T

Vo, Vex !
G, C, :
LE,FC :
P

8V max.
Depends on crystal oscillator
With internal pull up resistor

: Open drain output

Vec(SV)

O LOCK DET
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PACKAGE DIMENSIONS

C-1589 FUNTSU LIMITED F200128-2C

*

20-LEAD PLASTIC FLAT PACKAGE
(Case No : FPT-20P-M03)

This dimension does not include resin protrusion

oag " 398
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