L3E B 6249827 0015336 Th2 EEMNIT3 MITSUBISHI BIPOLAR DIGITAL ICs

U [ M54956P0 [ O gooogopecBO OO0
MITSUBISHI <DGTL LOGIC) m%ssp

PLL FREQUENCY SYNTHESIZER FOR PERSONAL RADIOS

DESCRIPTION
The M54956P is a single-chip semiconductor integrated PIN CONFIGURATION (TOP VIEW)

circuit consisting of a PLL frequency synthesizer for per- LOCAL
sonal radio. 'ONS’;'ﬂlfLATOR Fin = {1 E Vee
B e~ ] Hxw | e,
FEATURES RESET INPUT RST — 3] [14] — x-opr | NFUTS
® Built-in 1/256 and 1/258 modulus prescaler GLOGK INPUT ﬁ"E ‘;n 73] - Test TEST INPUT
(fmax=1.0GHz) euT ] & 1/8 DIVIDER
® Low power dissipation (Icc=40mA, at Vo= 5V) DAT! Si—|5 % E“ /8 OL;LA;)EU;F;;CTOR
® Choice of four comparator frequency types QUIRLT | swi '-E E‘- P/N B & INPUT
\(30)(, 25k, 12. 5k, 6. 25k) sw2 —[7] [10] - Cock LOGK PETECTOR
[ ] ide variety of division ratio
GND 8 9|—pPD PHASE DETECTOR
(32768~262142, binary code) ! g SVTRVE
[ J i N
1/8 Clock pulse output for referene oscillator frequency Outline 16P4
(TTL levet)

® Output display for PLL lock/unlock

@ Qutput port status can be set by date transferred from
the controller

® Serial data input (three data transfer lines)

APPLICATION

Personal radios, mobile radio telephones, MCA equipment
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PIN DESCRIPTION

Pin no.[ Symbo! Pin name Description
1 Fin Local oscillator input Local oscilator frequency (V.C.0) input. fmax=1000MHz
2 Veer Reference bias Connbct to ground through a 1000pF capacitor
3 RST Reset input Reset input of 21 -pulse counter
4 CPS Clock input Clock input for shift register
5 Sl Data input Data input pin for shift register
6 sSwi
Output port Open-collector output port can be set by data tranferred from the controller.
7 sSw2
8 GND Ground ov
9 PD Phase detector output Three-state
10 Lock Lock detector output Low when the PLL is locked, high when unlocked. Open collector.
n P/N Phase detector polarity When P/N is high, the output at PD pin becomes high when the phase is advanced and low when the phase is
switching retarded. When P/N is low, the logic states are inverted.
12 1/80OUT | 1/8 divider output TTL level
) Normally set low. When set high, s (the comparator frequency) is output at SW1 (pin 6)
13 Test Test input X ) R
and the fin/N { programmable divider) is output at SW2 (pin 7).
14 X’CIUT . : N N
. . The output from 12. BMHz reference oscillator is supplied to X-in.
Crystal oscillator input . .
15 x Oscillation is generated by an externally connected crystal oscillator.
“IN
16 Veo Supply voltage pin 4,5~56.5V
1. DATA INPUT
Configuration of input signal
RST I |
(D21) (D20) (D19) . (D3) (D2) (D1) INVAUD

Si

s U

Note 1 . The status of input St is read by the shift register at the falling edge of the clock signal at CPS.
2 ! All data (N value, port, comparator frequency) are set at the falling edge of the 21st pulse at CPS.Subsequent clock pulse at CPS are
ignored.
3 ! Puises are accepted at neither CPS nor S| while RST is high.
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Timing of input signal
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tsu=th=twn=tw =10£S min.

trc=tcr=201S min.

2. BIT CONFIGURATION OF SHIFT REGISTER
LsB MsB

SHIFT REGISTER 1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14 | 15 [ 16 [ 17 | 18 [ 19 | 20 | 21

SWALLOW COUNTER 20
DIVISION RATIO A

2"22 231 24| 25 2%

MAIN COUNTER 7

DIVISION RATIO N 2% 2% ) 2% 27| 2% 28 1 20 27 | 2% 2°

PORT SETTING

REFERENCE Da | Dg | Do | Dp

FREQUENCY .

SELECTION

Note 4 [ Total division ratio M is given by M= 2 X (A+128N). Note 6 : Output port is set by D¢ and Dp.

§ | Comparator frequency is selected by Da and Dg.
Data Reference Data Output port

Da Dg frequency D¢ Dp sSwit sw2
L L 50k L L L L
H L 25k H L H L
L H 12. 5k L H L H
H H 6. 25k H H H H

3. DATA CODING EXAMPLE
When reference fregency is 6. 25kHz, M is 153784, SW 1 is high and SW 2 is low.

LsSB

SHIFT REGISTER 1 2 3 4 5 ] 7 8 9 10 | M1 12 113 (14 115 | 16 | 17 | 18 | 19 | 20 | 21

DATA L L H H H L H L L L H H L H L L H H H H L
DIVISION RATIO SETTING FOR DIVISION RATIO SETTING FOR MAIN COUNTER REFERENCE
SWALLOW COUNTER N= 23+ 244 264 29=600 FREQUENCY

A= 224 254244 2°=g2 8. 25kHz s ) swis
selected. |sEr1GH|SET Low
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_____ 1 eeeee
sI 1 r
S |
DATA
PREVIOUS DATA IS HELD DATA UPDATE

Note 7 ! Total division ratio is set by M= 2 XM({A+128N)= 2 X (92+128X600)=153784.
8 ! When PLL is locked, fy ¢ o=6.25X153784=961150kHz
=961. 15SMHz

4. 1/8 OUTPUT SIGNAL WAVEFORM

N e I S

625nS

% Duty cycle is 50%.

5. PD, Lock SIGNAL QOUTPUT WAVEFORM

REFERENCE

FREQUENCY {fr) I_I [—1 [—I I_I l_l m '—I '_]
DIVIOER OUTPUT (fy/N) U u U i U U L i

' e I I
PDOUTPUT = =-=--=--~---=---b e pee-

Lock QUTPUT

Note 9 : The PD output is low when the phase of the programmable divider output (fy/N) follows the phase of reference frequency {fq) and is high
when the phase fn/N leads that of fa.
10 : Broken lines indicate the high-impedance state.
11 I When phase variance T, and Ty are less than 625ns for a period of rerence frequency (fg), the lock output becomes low.

¥The above description applies while P/N (pin 11) is high.
While P/N input is low, the logic state of the PD output is inverted.
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/0 CIRCUIT DIAGRAM
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LI 1/8 OUT Output

0. 35k

Note 12 : Resistance and current are typical values when Vgc= 5V and Ta=—20~+75C.

ABSOLUTE MAXIMUM RATINGS (Ta = —20~+75C, unless otherwise noted)

” Ratings .
Symbol Parameter Conditions in Max Unit
Voo Supply voltage —0.5 6.0 \"
vV, Input voltage Each input —0.5 6.0 v
Vo Output voltage Each input —0.5 6.0 \
Pd Pawer dissipation Ta=75C . 500 mw
Topr Operating temperature —20 +75 T
Tstg Storage temperature —40 +125 C

RECOMMENDED OPERATING CONDITIONS (Voc = 4.5~5.5V, Ta = —20~+75C unless otherwise noted)

Symbol Parameter Conditions Limits Unit Remark
Min Typ Max
Voc Supply voltage 4.5 5 5.5 \
Vin Input amplitude Fin =100~1000MHz 400 1200 mVe-p
Fint Input frequency Vin =400mVe-p 100 1000 MHz
loL Low-level output current SW1, SW2, Lack output 5 mA
V_in X-in input amplitude Note 14 1 2 Vp-p Sine wave
fosc Reference oscillation frequency Note 13, Note 14 12.8 MHz
»*
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Note 13 : Connection of crystal vibrator

X X-our GND

X'tat

C.=56pF-]_ Co=30pF

Load capacitance of crystal oscitlator

Valid resistance 10002 or less

Note 14 . Connection of crystal oscillator

Crystal
oscillator

ouT

GND

—

100

00pF .

1
GND

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

Ll
Xour (pin 14) should be Ieft open.

Limits

Symbol Parameter Tost pin Test conditions oin Tvp Max Unit
Vin High-ievel input voitage 3, 4, 5,11, 13 Vec=5. 5V 2.0 \'%
Vie Low-leve! input voltage 3, 4,5, 11,13 Vee=5.5V 0.6 \'4
'™ High-level input current 3, 4, 5, 11,13 Vee=5.5V, Viu=5.5V 30 ~A
I Low-level input current 3, 4, 5, 11,13 Vee=4.5V, V=0V —80 —160 uA
VoL Low-level output current 6, 7, 10, 12 Vee=4.5V, lor=5mA 0.5 v
Voue1t PD high-level output voltage 9 Vec=4.5V, lon=—1mA 3.0 \4
Voupz PD low-level output voltage 9 Vee=15V, lgn=—0,1mA 4.0 v
Voupr PD low-level output current 9 Vec=4.5V, logo=1mA 1.5 \4
VoLpz PD low-level output current 9 Vee=5V, Iog.=0.1mA 1.0 \'
leo1 PD leak current 9 Vee=5.5V, Vp=0.8~4.7V +1.0 HA
lppz PD leak current 9 Vee=5V, Vog=2.5v +100 mA
lec Supply voltage 16 Vee=5.5v 40 60 mA
lok Output leak current 6, 7, 10 Vee=b5.5V, Vou=5.5V 30 A
Vou High-level output voltage 12 Vee=4.5V, loy=—1V 2.0 \'4

Note 15 The GND pin {pin 8) for voltages in this circuit is based on the reference voltage (0)

16 . Whn the currents flowing into the circuit are positive (no sings) and the currents fiowin
the minimum and maximum are shown in absolute values.

17 : Typical values are at Voc= 5V, and Ta=25"C

g out from the circuit are negative (negative sign) and

2—A490
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APPLICATION EXAMPLE
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