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MITSUBISHI INTEGRATED CIRCUIT

M54958FP

DESCRIPTION

M54958FP is a 400MHz band 2 system 1 chip PLL frequen-
cy synthesizer. Since PLL with 2 systems is incorporated, it
is optimum for cordlessphone, dual band transceiver, etc.
Two modulus prescalers of 1/128 and 1/129 are incorpo-
rated, and direct input of maximum 400MHz is available.

FEATURES
@ PLL with 2 systems is incorporated.
® 1/128 and 1/129 prescalers are incorporated (fmax =
400MHz).
® Wide range of operating voltage (V¢c=3.0V~5.5V)
® Low current consumption
When the two systems of PLL are operating :
When one of them is not operating :
When both of them are not operating :
® Divider for reference frequency is also programmable.
Setting range of dividing ratio N (frge) =128~ 16,376)
(Can be set by multiples of 8.)
@ Programmable divider for local oscillator
Setting range of dividing ratio N (V. C. O) = 16,384 ~
131,071 (Can be set by integral multiples.)
® Serial data input system (3 data transmission lines)
® PLL lock/unlock status indication function
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® Power on/off of 2 system PLL can be set independently
by transmitted data from controller.
® Two transistor circuits for LPF are incorporated.

APPLICATION

Cordlessphone, wirelessphone, etc.
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PIN DESCRIPTION

Pin no. Symbol Pin name Description
1 Sl Data input Data input terminal of shift register
2 CcPS Clock pulse input Clock pulse input terminal of shift register
3 RST Reset puise input Reset puise input terminal of 21 pulse counter
4 REF1 Reference bias 1 Grounded with 1000pF condenser.
5 Fin1 Local oscillator input 1 Local oscillator frequency (V. G. 0.) input fmax = 400MHz

When PLL system is locked - “L”
6 Lock1 Lock detector output 1 When it is unlocked -+ “H”
Open Collector. Unsteady when the power of PLL1 is off.

7 PD1 Phase detector output 1 Tristate output
8 LFI1 Filter input 1 Base input of transistor for LPF
9 LFO1 Filter output 1 Collector output of transistor for LPF
10 GND Ground
" P/N Phase detector polarity | When this terminal is at “H”, PD terminal becomes “H” for phase lead and “L" for phase lag.
switching terminai When it is at “L", PD terminal becomes “L" for phase lead and “H” for phase lag.
12 LFO2 Filter output 2 Collector output of transistor for LPF
13 LFI2 Filter input 2 Base input of transistor for LPF
14 PD2 Phase detector output 2 Tristate output

When PLL system is locked -+ “L"
15 Lock2 Lock detector output 2 When it is unlocked -+« “H"
Open collector. Unsteady when the power of PLL2 is off.

16 Fin2 Local oscillator input 2 Local oscillator frequency (V. C. O.) input fmax = 400MHz
17 REF2 Reference bias 2 Grounded with 1000pF condenser.
18 Xour

Output from 12.8MHz reference oscillator is input to Xy.
Oscillator by external crystal resonator is available.

Crystal oscillator input

19 Kin
20 Vee Power terminal 3.0~5.5V
FUNCTION

1. DATA INPUT

RST I

(D21) (D20) (D19) (D3) (D2) (D1)  Invalid
o A XXX XX XXX
= dd Y Jodod oy

Note 1 : Sl input status is read into the shift register in sequ_ance at the tra.II.inQ edge of CPS input. vevewe.DataSheetdU.com
2 All the data (power on/off, latch selector, Nvalue) is set at the trailing edge of the 21st pulse, and late
3 ! Neither CPS nor Sl is accepted while RST is at “H”.
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2. INPUT SIGNAL TIMING

tac | | ter
RST — e
'l |
| |
| |
i Al 1 !
Sl | Valid'data |
1 |
i T |
I tsy | th I l
[P T
|

tsu=th=twn=tw =10xS min.

tre=tcar=20uS min.

3. BIT CONFIGURATION OF SHIFT REGISTER

LsB MSB
Shift register 1 2 3 4 5 6 7 8 9 nn 1213|144l trie|17)p18119]2 ] 21
| !
| |
I I
! I
Setting of 20 2 22 23 | 24 | 28 2o | 28| oo oo |efors| g
dividing ratio P

Data latch selection Da | Ds

Setting of
power on/off

D¢ | Do

Note 4 : Dividing ratio P of programmable divider is given in 17 bit binary code.
Total dividing ratio of reference freqency N (fpee) is :
N (frer) =8xP, where P=16~2,047
Total dividing ratio of local oscillator frequency N (V. C. O) is :
N (V. C. O) =P, where P=16,384~131,071
5 ! Data latch to be updated is selected by D, and Dg.

Data
Da Dg

Explanation

This is for test mode.Do not use.
Data of latch for tocal oscillator 1 is updated. www.DataSheetdU.com
Data of latch for local oscillator 2 is updated.

Ir|(IT|r
I Ir|r

Data of latch for reference frequency is updated.

AELECTHC"I o 3
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Note 6 : Power on/off of PLL system is set by D¢ and Dp.

Data .
Explanation
D¢ Dp
L L On status of both systems of local oscillator 1 and focat oscillator 2
H L On status of only local oscillator 1
L H On status of only local oscillator 2
H H Off status of both systems

4. DATA CODING EXAMPLE
(1) Setting:reference frequency 12.5kHz, two systems of local oscillator 1 and local oscillator 2 off

LSB MSB

Shift register 1 2 314 5 6 7 8 gjpwognji2p1314)15fie 17|18l 19g20iy2

data ool eteliednledelelefelele]leloelulualnln

[Updating off Both of |

! N . » dataof | local |
Setting of dividing ratio p of programmable divider | latch for | oscillator 1|
p=27 reference | and local

[ frequency Iosclllator 2
=128 lis selected| are set offAI

RST I

—_——— r——--
Sl [ ’_l 1
J— | | P,
|
I
Data |
Previous data is maintained. Data is updated.

Note 7 : Total dividing ratio of reference frequency N (free) is set at :
N (frer) =8xP=84128=1,024
When 12. BMHz crystal oscillator is used,

trer=12,800/1,024=12.5kHz www.DataSheetdU.com
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(2) Setting : dividing ratio of local oscillator 24,000, only local oscillator 1 ON

* %k

: The above explanation is the case when P/N input (11 pin) is at “H".

LSB MSB

Shift register 1 2 3 4 5 6 7 8 9 wiynfp12]13f14ji5]16j17y18l19] 2 |2

data clelboelboeleloelslulnloelrlila]loelnloelefrtefiufe

[Updating of| Power of |
i data of | only local |
latch for  oscillator 1

local is set ON.|
P=254274284 21042114 p124-214=24, 000 |osciltator 1| |
lis selected,' |

|

|

Setting of dividing ratio P of programmable divider

RST _\ -
 ___Jur iy U o

CPS

Data

Previous data is maintained. Data is updated.

Note 8 : If PLL is locked when the reference frequency is set to 12.5kHz ;
fv. ¢. 0. 1=12.5x24,000=300,000kHz=300MHz

PD, Lock SIGNAL DETECTION

Reference frequency
(1ree)

Local oscillator U
divided output
(fv. C. O/N)

o ____JL:ij:-_r___L___L___r___

L

1T

Lock output

9 [ PD output becomes “L” when the phase of local oscillator divided output (tv. c. o/N) is faster than that of reference frequency {frer) and “H”
when it is behind.

10 0 - indicates high impedance status.

11 . Lock output becomes “L” when the phase differences T_ and Ty are kept below 625nS ** for more than three cycles of reference frequency

(fa).

\ vww.DataSheet4U.com
When P/N input is at “L”, polarity of PD output is reversed.

It is the case when 12.8MHz oscillator is used for reference oscillator frequency.

A 5
ELECTRIC
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INPUT/OUTPUT CIRCUIT DRAWING

1 | Each input of RST, GPS, SI, and P/N 2 I PD Output
~ Vee
!
_3_' Each input of FIN and REF |
2 2000
N \
FIN O I)
rer O 7J
Y 7 e
Y A
7; 777
4 U
__I Lock Output __5__1 OSC Circuit
Vee Vee \ ¢ *——¢ ‘
[TH S
T 4
—O 1K 1
XOUTO ‘v‘v‘v
1K
% Xin O Wy
A Lj——a @ lo.amA
ua www.DataSheetdl.com
a 77T
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_L_J Circuit drawing of transistor for LPF

Note 12 ; Resistance and power source are standard values when Vec=5V and Ta=25T.

ABSOLUTE MAXIMUM RATINGS (75=—20~75T, unless otherwise noted)

. Ratings .
Symbol Parameter Conditions Unit Remarks
Min. Max. }

Vee Supply voltage —0.5 6.0 v o
vV, Input voltage Each input - —0.5 6.0 \
Vo Output voltage ) Each output —0.5 6.0 \
Pd Power dissipation Ta=75TC 350 mw Allowahie power dissipation of package
Topr Operating ambient temperature —20 75 ‘c \ T
Tstg Storing ambient temperature —40 125 T ]

RECOMMENDED OPERATING CONDITIONS (T4 =—20~75T, unless otherwise noted)

Symbol Parameter Conditions - Limits Unit Remarks
Min. Typ. Max.
‘ Fin—80~400MHz 3.5 5.5
Voo Supply voltage Fin=200~400MHz 3.0 8.5 M Transistor for LPF is external
Vin Input amplitude Fin= 80~400MHz 200 800 | mVp-p
Vee=3.5~5.5v 80 400
Fin Input frequency Voom3, 0~5.5V 500 200 MHz
Each output of Lock 1,
loL Low-level output current Lock 2, LFO1 and LFO2 1 mA
Van Xy input amplitude Yj%;z:;nse. fv\;v;:m(:* 10 : 0.5 2 Vp-p | 15.2
Voe=3.0~5.5V, Vyoy=0.5
fosc Reference oscillator frequency ~2Vpp 10 12.8 15 MHz wihpwl Br3tasheetdU.com
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Connection of crystal oscillator Connection of crystal oscillator

Xin Xour GND

|
i
@ @ 0 Crystal ||

'tal oscillator
ouT ——l Xin

Effective resistance 1008} or less

10000pF |
GND
56pF Co=30pF J__‘ Xour
30pF T :
Load capacity of X'tal 20pF @ GND
|
|

ELECTRICAL CHARACTERISTICS (Ta=—20~75%, unless otherwise noted)

Symbol Parameter Terminal Test conditions Limits Unit
Min. Typ. Max.

Vin High-level input voltage sl, CPS, RST, P/N Vec=3.0~5.5V 2 5.5 \';
Vo Low-level input voltage SI, CPS, RST, P/N Vee=3.0~5.5V 0 i 0.6 v
hH High-level input current sl, CPS, RST, P/N Vec=5. 5V, V)y=5.5V 10 2A
I Low-level input current 8, CPS, RST, P/N Vee=5. 5V, V).=0v —30 —100 #A
Vou Low-ievel input voitage Lock 1, Lock 2 Vee=3.0V, loe=1mA 0.4 \'
Vour1 PD High-level output voitage | PD1, PD2 Vee=5V, lgy=—1mA 3.5 \'
Voup2 PD High-level output voitage | PD1, PD2 Vee=3. 0V, lon=—0.1mA 2 \"
Voup1 PD Low-level output voltage PD1, PD2 Vee=5Y, lo.=1mA 1.5 \"
Voup2 PD Low-level output voltage PD1, PD2 Vee=3. OV, lo.=0. TmA 1 \'
lep1 PD leak current PD1, PD2 Vee=5.5V, Vo=0.8V~4,7V +1 uA
Ipp2 PD leak current PD1, PD2 Vee=5V, Vo=2.5V *+100 nA
lect Vee=3V 20 45

locz Supply current Vec Voo=5.5V 20 50 mA
lowk Output leak current Lock 1, Lock 2, LFO1, LFO2 | Vge=5.5V, Vou=5.5V 5 ©A
laias Input bias current LFI1, LFI2 Vee=5V, Ic=1mA, Vc=2.5V +1 wA
leca Supply current Vee Voe=3.5V, T,=25T 32 43 mA

Note 13 : GND terminal (10 pin) of the 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. www.DataSheetdU.com

15 : Typical value is that when T3=25C.
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APPLICATION EXAMPLE
This application circuit drawing is for the circuit when Voc=3.5~5.5V is used. When V¢ below 3.0~3.5V is used, provide a
transistor for L. P. F externally.

Lock Lock
signal signal
1 Data input Vee=3.5~5.5V 2

o

L Sl Vee _/

10000pF 12.8MHz

- {CPS Xin — b——
S_OITF oscillator|
— X
1000P| "> °""1000PF
+—REF1 REF2}—i
1 000P| 1000PF
vCco1 — - Fnl Fn2 —b—————— vCo2
T ~{Lock1

]

!

i
Example of L. P. F. circuit !
drawing when V¢ less —— ij_—o:—
than 3~3.5V is used ;_ i

)

]

]

HANDLING PRECAUTIONS

Elements of fine structure are used in this IC for higher function. Care should be taken so that surge voltage by static elec-
tricity is not applied to this IC. www. DataSheet4U.com
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20P2N

Plastic 20pin 300mil(200mil body)SOP

@
b
O &
HAHBHBBEEHBEHEH
1.2740.15 0.1
) 0.4_0.05
3 =
b = &
> g o=
—— 4_

12.620.1

Dimension in mm

0.2+0.05

0.6%0.2

Wy Datasneetdyg.com
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