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MITSUBISHI (DGTL LOGIC) M54929P
PLL FREQUENCY SYNTHESIZER FOR AMATEUR RADIOS
DESCRIPTION
The M54929P is an lIL semiconductor integrated circuit PIN CONFIGURATION (TOP VIEW)
consisting of a PLL frequency synthesizer, suitable for use —
in a amateur radio equipment. SﬁQEE-PETECTOR PD ~—E E Vee
Da— E E “FN  GOUNT INPUT
FEATURES 0e—[3] 'z [ Ver nEFERENGE
® Capable of synthesizing frequencies up to 300MHz DATA INPUTS > BIAS INF'UI)W
o Dc"’E B :l—’ PSCEYRSRSN BuTRUT
when used with the M54466L 1/10, 1/11 2 -modulus @ CON
prescaler Dn"E £ ]‘—X-m cméﬁf&'ron
® Programmable divider can operate at frequencies up to RESET PULSE Reset—[6 [17] « X-our | NPUTS
GLOCK PULSE
30MHz uT S—oE j~—Test TEST INPUT
® Division ratios from 200 to 3999 can be set using a swal- LOCK DETECTOR I:
low counter (set from 0 ~ 9 by 4 bits of BCD code) ock [3] ano
and program divider (set from 20~ 3999 by 14 bits of Outli
utli
BCD code). oReiers
® Four reference frequency division ratios (1/20, 1/100,
1/1000, and 1/1024)
@ PLL lock/unlock status display outputs
® Two-stage data latch
APPLICATION
Amateur radio equipment
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PIN DESCRIPTION
No. Symbol Pin name Description
High= =
1 PD Phase detector output Three-state ,'g i phase advance, low=phase delay.
high impedance=sync
2 Da
3 De ’ L ' L
Data input Input pin to set division ratio of programmable divider.
Data is set with BCD code
4 D¢
5 Do
6 Reset Reset pulse input Data latch reset input
7 CPS Clock pulse input Data read clock input
8 ook Lock detector output Low when PD is high-impedance, high when PD is low or high.
Open collector.
9 GND GND ov
10 Test Test input Normlally set low. YVhen set high, program divider output Fiy/N is output at pin1 (PD), and reference frequen-
cy fr is output at pin8 (Lock).
n X-out
Crystal oscilftor input A 10MHz crystal osciliator is used.
12 X-1n
—_— I ]
13 PSC Pulse swallow Controls division ratio of 1/10, 1 /11 2 -modulus prescaler (M54466L). ECL level output
control output
14 Vgser Reference bias Grounded through a 10000pF capacitor.
15 Fin Count input Count frequency input pin. fmax=30MHz
16 Vee Power supply 5v0, 25v
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FUNCTION
1. DATA INPUT

Configuration of input signals
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Note 1 : After the Reset input is set low, five pulses applied at CPS (negative-edge trigger) read five sets of 4 -bit BCD data.
2 . General parameters (N value, reference frequency) are set at the falling edge of the 5 th CPS pulse. Successive data inputs at CPS are

ignored.
3 . When the reset input is high, signals applied at CPS, Da and Dp have no effect.

Timing of input signals
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Minimum value  tgy=th=twn=tw . =10uS

thc=tcr=204S
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2. CONFIGURATION OF DATA BITS
Ls8 MSB

DATA lju

SWALLOW | ‘
BvSoN. | 2 2 20 20
RATIO A

Dei [ Dot | Doy | Daz | Dez | Doy | Doz | Das Dea | Doa | Dos | Das Dpa | Das | Des | Des | Dos

Des ’ Decd

MAIN F
g::\)/'iJShIgﬁR ‘_leo 21 22 23| 20 g1 22 23 20 g1 22 g3
RATIO N

REFERENCE
FREQUENCY Des  Dos
SELECTOR
Note 4 . When 1/10,1/11 2-modulus prescaler (M54466L) is connected, the overall division ratio M is given by M=A<410N.
5 . When a prescaler is not used, the division ratio is determined by N and the data in the swaliow counter is not used.
6 : The reference frequency is selected using the values in the table below.

Reference frequencies

BCDS i
I~ | ~ | Divisionratio | Reference frequency Crystal type
Dcs | Dos
L L 1024 10kHz 10. 24MHz
H L 1000 10kHz 10MHz
L H 100 100kHz 10MHz
H H 20 500kHz 10MHz

3. Example of data coding

(1) The following BCD codes set a reference frequency of 10kHz and a division ratio of 26789 when used with a 1/10,1/11 2 -modulus prescaler.

Dat | Dar | Doi | Doy | Daz | Dey | Dea | Doz Das | Dss | Doa | Dos | Das | Dos | Do | Do | Das Das | Des | Dps

HLLHLLLH‘HHHLLHHLLHHIL

‘ : : : {o10kHz
9 : 8 : -7 ; 6 : 2 . reference
; i ) ‘ : frequency :
Note 7 ! The PLL locks, when f,,=26789X 10kHz=267, 89MHz.

(2) To set a reference frequency of 100kHz and a division ratio of 254, when a prescaler is not used.

Dar | Doy | Det | Dot | Daz | Dgo | Dez | Dpa

Das | Das | Dcs | Dos | Das | Des | Doa | Dos | Das | Des Des | Dps

X X X X L L H L ‘ H L H L L H L L L L L H
=irrelevant 4 5 2 0 re]fgzor’;t:ée :
‘ (either high or low) i : i ; ! frequancy |
Note 8 © The PLL locks, when t=254X100kHz=25, 4MHz.
4. PD, Lock
REFERENCE l I I I I I I I
FREQUENCY (fg)
PROGRAMMABLE
DIVIDER QUTPUT I ' m I I m
(fin+N)

PD OUTPUT ------------L'---------n-----------l-----------]--------

LOck OUTPUT I—L rl— l l

Note 9 : When the phase of program divider output (fix+N) is delayed with respect to the reference frequency ({5), PD goes low ; when the phase of
fin+=N is advanced, PD goes high.
10 Broken lines indicate the high-impedance state.
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/O CIRCUIT DIAGRAM
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Note 11 : Resistance and current values shown are typical at Ta=25C.
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ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75C, unless otherwise noted)

Symbol Parameter Conditions - Limits Unit
Min Max
Veco Supply voitage —0.5 6.0 v
v, input voltage Fun Veer, Xy @T Input' —0.5 2.0 v
Da~Dn, Reset, CPS, Test inputs 6.0
Vo Output voltage Al outputs Vee v
Pd Power dissipation Ta =75C 600 mw
Topr Operating temperature —20 +75 T
Tstg Storage temperature —40 +125 ‘c
RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit Remark
Min Typ Max
Vee Supply voitage 4.75 5.0 5.25 v
Fin Input frequency 3 30 MHz Sine wave input
] Fin = 3 ~15MHz 200 800
Vin Input amplitude Fou=15—~30MHz 200 800 mVe.p
loc. ‘Low-level output current Lock output 1 5 mA
fosc Reference frequency 10 I MHz
CRYSTAL OSCILLATOR CIRCUIT
X X-out GND
o __ L L Note 12 Specifications of crystal oscillator
Resonant frequency 10MHz%30ppm
X'tal Capacitive load 20pF
Effective resistancb<100Q
[] 13 ! Capacitance
C=>56pF, Co=30pF {trimmer)
C Co
ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, unless otherwise noted)
Limits
Symbol Parameter - Test conditions - Unit
Test pin Min Typ Max
Vi High-level input voltage Pins2~7, 10 Vee=5.5v 2.0 v
Vi Low-level input voltage Pins2~7, 10 Vee=5.5v 0.6 \'4
Iin High-level input current Ping2~7, 10 Vee=b5.5V, V,y=5.5v 30 uA
he Low-ievel input current Pins2~7, 10 Vee=4.5V, V=0V —80 —160 A
Voo Low-ievel output voltage Pin8 Vec=4.5V, lo,=5mA 0.5 \%
Vonet PD high-leve! output voltage Pin 1 Voc=4.5V, loy=—1mA 3.0 \'
Voupe PD high-leve! output voltage Pin 1 Vee=15V, loy=—0.1mA 4.0 v
VouLp1 PD low-level output voltage Pin1 Vee=4.5V, lo.=1mA 1.5 v
Vouipz PD low-level output voitage Pin 1 Vee=5V, lot=0.1mA 1.0 v
Ipon PD Ieakage current Pin1 Vee=5.5V, Vo=0.8~4.0v *3.0 A
lpo2 PD ieakage current Pin 1 Voc=5V, Vo=2.5V +1.0 LA
Ik Lock leakage current Pin8 Vee=5.5V, Vo=5.5v 30 LA
lee Supply current Vee=5.5v 60 90 mA
Voupsc | PSC high-level output voltage Pin 13 Vee=5V, Ri=3k{ 3.2 v
VoLpsc PSC low-level output voltage Pin 13 Vee=5V, R.=3k{l 2.6 \'
Note 14 1 All voltages are measured with respect to circuit ground (pin 9 ).

15 Currents are taken to be positive (no sign) when flowin
imum values are taken to be absolute values.

g into the circuit and negative when flowing out of the circuit. The minimum and max-
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AC CHARACTERISTICS (Vcc="5V. Ta=25¥, unless otherwise noted)

Limits
Symbol Parameter - Test conditions Unit
Test pin Min Typ Max
Vini Fy input sensitivity 15 Fin =3 ~15MHz 200 mVe-p
Vinz Fin input sensitivity 15 Fiy =15~30MHz 200 mVp-p
Vesc | PSC output amplitude 13 Fm =30MHz, R =3k0Q 600 MVe-p
TYPICAL CHARACTERISTICS
INPUT AMPLITUDE VS INPUT FREQUENCY
150
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