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DESCRIPTION
M56760FP is a PLL frequency synthesizer for wirelessphone. PIN CONFIGURATION (TOP VIEW)
Two modulus prescalers of 1/128 and 1/129 are incorpo-
rated, and direct input of maximum 540MHz is available. Datainput Sl —|1] () 16] vce
Clock pulse =5c _, —
input cPs E E XIN Crystal oscillator
FEATU RES Reset pulse pot _» E E «— XOUT | input
® Two modulus prescalers of 1/128 and 1/129 are in- input X z Lock detector
corporated. (fmax=540MHz) I_F:f:zzz;at:s Rer [ A 53] -~ LoCK g:“’”‘
; d
® Large range of operating supply voltage (V¢o=3.0~ input F'N_’E % E]—’ PD ol detestar
5.5V) Output port 1 SW1 +— E o E «— LFt Filter input
® Low current consumption (Icc=14mA at Vec=3V) Output port 2 SW2 -—E E—» LFO Filter output
® Divider for reference frequency is also programmable. GND E 1 Prn Phase detector
Setting range of dividing ratio N (fpgr) =128 ~ 18,376 'i)no;;ir(ity switching
(can be set by multiples of 8)
® Programmable divider for local oscillator Outline 16P2N
. Setting range of dividing ratio N (V. C. O) =16,384 ~
131,071(can be set by multiples of integer)
® Serial data input system
® PLL lock/unlock status indication function
® PLL power on/off can be controlled by transmitted data
from controller {Standby current at off is 4mA.)
® Output port whose status can be set by transmitted data
from controller
® Transistor for LPF is incorporated.
APPLICATION
Wirelessphone
BLOCK DIAGRAM PN VGG GND
!
XIN &L _
- Josop—{1s awiser—a] " Sy |——
XOUT (14)
. Test signal |
A Latchy Lock —
I Data latch (11 bits) C1bit) = detector LOCK
l Phase
|
detector
FIN (5
(:} w srssl::?iTleu': Programmable divider £
REF (¥ (1/128, 1/129} for local oscillator X PD
1 )
. el I Data latch (17 bits) sw2
'
M7 l 2 Swi
Si l Shift register (21 bits)
| Latch Vee )
selector Tx
cPs (2 21 puise counter Latch signal
' I
. _ - _ . - -
RST LFI LFO
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PIN DESCRIPTION
Pin no Symbol Pin name Description
1 Sl Data input Data input terminal of shift register
2 CPS Clock pulse input Clock pulse input terminal of shift register
3 RST Reset pulse input Resst pulse input terminal of 21 pulse counter
4 REF Reference bias Grounded with 1000pF condenser.
5 FIN Local oscillator input Local oscillator frequency (V. C. O) input.
6 sSwi Output portt Output port whose status can be set by transmitted data from controller.
7 Sw2 Output port2 Open collector
8 GND Ground ov
9 P/N Phase detector polarity | When this terminal is at “H” , PD terminal becomes “H” for phase lead, and “L” for phase lag.
switching input When this terminal is at “L” , PD terminal becomes "L” for phase lead, and “H” for phase lag.
10 LFO Filter output Collector output of transistor for LPF
n LFI Filter input Base input of transistor for LPF
12 PD Phase detector output Tristate output
When PLL system is locked - “w”
13 LOCK Lock detector output When PLL system is unlocked ===+ “H

Open collector

14 Xour , ) Output from 12.8MHz reference oscillator is input to XIN.
Crystal oscillator input A . .
Oscillator by external crystal resonator is available.
15 Xin
16 Vee Power terminal

1. DATA INPUT

RST _I ' [

—— (D21) (D20} (D19) e (D3) (D2) (D1) jinvalid e .
D G G G SRR G G G G S
crs U Uy Ty U Uy

Note 1 : Sl input status is read into the shift register in sequence at the trailing edge of CPS Input.
2 1 All the data(power on/off, latch selection, Nvalue, SW on/off)is set at the CPS trailing edge of the 21st pulse, and later CPS is invalid.
3 ! Neither CPS nor Sl is accepted while RST is at “H” .

2 SR
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2. TIMING OF INPUT SIGNAL

tRC ! l tCR —

RST D — D E——
| |
| |
| !
— T '
s | Validdata | !
] | | |
| tsu | th ! |
> |

TPS o
tWL

. tsu=th=twn=tw =102 Smin.

tre=1tcr=201Smin.
3. BIT CONFIGURATION OF SHIFT REGISTER

LSB MSB
Shift register [ |2I3I4I516|7I8l9I10]11l12]13|14|15|16]17 18f19f20] 2
T T
|

Setting of dividing ratio P of

T;zg{i?:;?;z divider for 20 I 21 I 92 | 23 ‘ 24 I 25 l 26 I 97 I 28 l 29 12101211 ]212 I213I214 l 215 1215

!
Setting of dividing ratic P of . T o5 o] 5] 7I BI gI wl |
Del=1 =V —}—| -
divider for reference fregquency 2 ]2 IZ I2 12 IZ IZ I2 K € | l l J
and setting of test status

Data latch selector 4 DA|

|
|
l
I
I
|
|
|
|
|

!
|
|
|
!
|
[
I
I
[
[
|
[

Setting of power on/off and
setting of SW1 and SW2 DBI DCI Do

Note 4 : Dividing ratio P of programmable divider is given in 17 bits for divider for local oscillator and in 11 bits for divider for reference frequency.

® Total dividing ratio of local oscillator frequency N(V. C. OJis;
N(V.C.0)=P, where P=16,384~131,071

® Total dividing ratio of reference frequency N{fger)is:
N{faee) =8 * P, where P=16~2,047
12nd bit data De is for test mode. Always set to “L” in normal
operation.
Input “H™ or “L” 1o the 13rd through 17th bits as dummy data.

Data
Status
De
L ~_ Nomali
H Test mode

Note 5 : Data latch to be updated is selected by Da.

Data .
Explanation
Da
H Data of latch for reference frequency is updated.
L Data of latch for local oscillator is updated.

)\ 3
a.ecmc""' o
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Note 6 . Power on/off of SW1, SW2, and PLL system is set by Db, D¢, and Dd.

Data QOutput port Data PLL
Dg Do Sw2 Swi Dp Power switch
L L ON ON L ON
H L OFF ON H OFF
L H ON OFF
H H OFF QOFF
4. DATA CODING EXAMPLE
(1) Setting : Reference frequency 12.5kHz, PLL power off, SW1 off, and SW2 off.
LsB MSB
Shitt register 11213141567 11123 fafisjiepizjisjis]2ofa
LprjejejLjrjrpin Ljrjprfrjryr]LJL]H]H]H]H
| | |
Loy L N
(Y AN N
Setting of dividing ratio P of laways lUpdating\\ Power for
| setto ) "o data of ) swz, sw1.y

programmable divider
P=27=128

RST _I

1“L” inl Dummy bit,

| normal | “H” datais
operation| also available.

I lateh for and PLL
| reference | areset |
| frequency is' “OFF” .
| selected. | |

s |

M

Data

Previous data is maintained.

Note 7 : Total dividing ratio of reference frequency N{fqer) is set as follows:

N(free)=8 « P=8x128=1024
when 12.8MHz crystal oscillator is used,
frer=12,800/1024=12.5kHz

(2) Setting : Dividing ratio for local oscillator 24,000, PLL power on, SW1 off, and SW2 on

I

1
>}

|

D

ata is updated.

LSB MSB
Shift register 1 21314]51}6 10011 {12313j14115416f171181 191 201 21
LILJLJLJLFLFH]JH]JH]JL]JAH]JH}IH]LIHELLIL]IL]IH]L
Iy
I AN \
| \SW2is sef
Setting of dividing ratio P of programmable divider Nto “ON" '\

P=25+27+25+42'0+2"14-2'24-214=24, 000

IUpdaatlng of\ SWito Y
| data of tatch, “OFF” ,

I for local and PLL
osciflator 1 | powerto |
is selected.| “oON" . |

KR4
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RST —‘ [—
«  _AfL 1L L L N

CPS ” ” ” “ ” “ ” “ II ” ” || “ ” ” || ” ” ” ” N
|
DATA =t -

|
Previous data is maintained. Data is updated.
Note 8 © If PLL is locked when the reference frequency is set to 12.5kHz;

fv.c.0=12.5x24,000=300,000kHz=300MHz

5. PD, Lock SIGNAL OUTPUT WAVEFORM

. Reference frequency(ngF) r—l |_| |_-| '_-| |_—] [_I m I_L
Local oscillator divided U U U U U U m U
output(fy.c.o/N)

““JAZ?LjDﬂ“T““L““L““T‘“T““r‘“

Lock output |

Note 8 : PD output becomes “L” status when the phase of local oscillator divided output (fy.c.o/N) is faster than that of reference frequency (faee)

and “H” status when it is behind.
100 indicates high impedance status.

11 : Lock output becomes “L” status when the phase differences T, and T are kept at below 625nS™* * for more than three cycles of reference
frequency (fr}.

* . The above explanation is the case when P/N input {11 pin) is at “H” status.
In the case that P/N input is at “L” status, polarity of PD output is reversed.
* % : This is the case when 12.8MHz oscillator is used for reference oscillator frequency.

*MITS[BISHI .
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INPUT/OUTPUT CIRCUIT DRAWING

1
Each input of RST, CPS, S|, and P/N

\L 30uA

60k

[ 2 |

Each input of FIN and REF

FIN O » \ﬁ’_}—’
REF () “é

PD output

Vee 4
l‘i—fk

i < 2000

—O

2000

TN

A 4
| | 4
A A
A 4
e N
4 I 5 |
Lock output Vee OSC circuit
VCC
Voo 12k L)
Y
¥ 3
3
XOUT 1k
Xin 1k l)
@ l 0.15uA
x ~ I
h 4
Vacdierd ”r 'J?'
MITSUBISHI
s Aa.scmc
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6
Circuit drawing of transistor for LPF
Vee
1K
LFO
LFY

Notel?2 : Resistance and power source are standard values when Vee=3V and Tp=25C.

ABSOLUTE MAXIMUM RAT'NGS (Ta=—20°C~75C, unless otherwise noted)

Ratings
Symbol Parameter Conditions Unit Remarks
Min. Max.

Vee Supply voitage | —0.5 6.0 \% ]

Vi Input voitage Each input 1 —o.s 6.0 \'

Vo Qutput voitage Each output —0.5 6.0 v

Py Power dissipation Ta=75C 300 mw Allo;v;;.\l;lc powecr dissipation of package
Topr Operating ambient temperature —20 75 T

Tstg Storing ambient temperature —40 125 T

RECOMMENDED OPERATING CONDITIONS (7o =—20~75C, unless otherwise noted)

This Materi al

Copyrighted By Its Respective Manufacturer

Limits
Symbol Parameter f Conditions . Unit Remarks
’ o Min. Typ. Max.
Vee Supply voltage Fiv=100-~540MHz 3.0 5.5 v
Vin ' Input amplitude Fin=100~540MHz 160 640 mVp-p
Fin ! Input frequency Voe=3.0~-5.5V 100 540 MHz
loL Low-level output current Each output of LOCK and LFQ 1 mA
v XIN input amplitud Veo=3.0~5.5v 0.5 2 | v 15.2
nput ampitude . - .
XN P P fosc=10~15MHz sine wave PR
Vce=3. 0~5, 5V
fosc Reference oscillator frequency 10 12.8 15 MHz | 15.1~2
Vxin=0. 5~2Vp-p
Aa_scmc ' ’
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Connection of crystal resonator Connection of crystal oscillator

Xour GND

]
Xin |
o - =)~ |
|
o Crystal
D oscillator OUT —| l——@ Xin
10000pF |
GND |
C,=56pF Co=30pF l
(Do

Xtal load capacity 20pF effective resistance 100Q or less 7_,:' '——@ Xour
30

ELECTR'CAL CHARACTERISTICS (Ta=—20~75%C, unless otherwise noted)

Limits
Symbol Parameter Terminal Test Conditions ! Unit
Min. Typ. Max.
Vin High-level input voltage 31, CPS, RST, P/N Vee=3.0~5.5v 2 55 v
VL Low-level input voltage SI, CPS, RST, P/N Voe=3.0~5, 5V 0 0.6 4
— Vec=5.5v
hi High-level input current Sl, CPS, RST, P/N 10 rA
Viy=5.5V
— Vee=5.5v
e Low-level input current Si, GPS, RST, P/N Vo =0V —30 —B60 A
=
J— Vee=3.0V
VoL Low-level output voltage LOCK 0.4 v
lo,=1mA
Veo=5V
Vohr1 PD High-level output voltage | PD 3.5 v
lop=—1mA
Vee=3.0V
Voup2 PD High-level output voltage PD 2 v
lon=—0. TmA
Vee=5V
Voup1 PD Low-level output voltage PD 1.5 A\
lor=1mA
v PD Low-level output volt PD Vee=3.0v 1 v
ow-level output voltage
oLP2 P g loL=0. TmA
Vee=5.5V
| PD leak current PD *1 A
PD1 urren Vo=0. 8~4, 7V #
Veoe=5V
| PD leak current PD *+100 A
o2 Vo=2.5V #
lcct PLL power “OFF” 4 8 mA
Supply current vV Vec=5.5V
[ PPy e oe PLL power “ON” 14 25 mA
JE— Vee=5. 5V
loLk Output leak current LOCK, LFO 5 #A
Von=5. 5V
Veg=5V
1 Input bias current LF +1 A
sios P le=1mA, Vo=2.5V #
Swi Voc=3.0V
VoL e 0.5 v
Sw2 loL=2mA

Note 13 - GND terminal (8 pin) of this circuit is the reference (0V) for all the voltages.
14 © Current flowing into the circuit is positive (no symbol) and that flowing out is negative (—symbol), and maximum and minimum values are in-
dicated in absolute values.
15 : Typical value is that when Vcc=3V and T3=25C.

: | R
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APPLICATION EXAMPLE

Vee
Data input
—_— —©-
YyvYyYy
+
L]
g
L la v —J
. 100009 |45 g,
cPS Xiw — —
N oscillator
RST Xour |—
1000P Z o 30|_,.},.
REF & Lock P
vco M J1rnN g PD o !
3 T LPF!
10007 { v+ LRI |
Ve |
SW2 LFO |
HL—{ GND P/N

th

Lock signal
~———

Switch output

A °
aecmc"'" ot
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16P2N | piastic 16pin 300mil(200mil body)SOP Dimenslon in mm
® @
RARARAAAR f
s 0.1+0.1 %
O ~

1.27+0. 15

+0.1 0.2+0.05
0.4 g 05 .

1,940, 2

1.840.1

, (0.8)

10. 1401

0.630.2
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