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A l'attention de

Tous Radioamateurs

De la part de

Marc CHAMLEY F3YX

Documentation Motorola MC-145151 
Explications :

-Fréquence de comparaison du pll = 4mhz / 2048 = 1,953 khz

Pas du synthétiseur = fréquence de comparaison  x valeur du prédiviseur = 1,953 x 64 = 125 khz

Pattes à mettre à la masse pour prédivision 2048 = ra1 = patte  6 (page 314)

Avec cela tu devrais pouvoir t’en sortir. Amitiés.

Marc   CHAMLEY   F 3 Y X
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The MC145151 is one of a family of LSt PLL freauency synthesizer
parts from Motorola CMOS. The family includes devices having serial, PARALLEL INPUT PLL
paraliel and 4-bit data bus programmable inputs. Options include single- FREQUENCY SYNTHESIZER
or dual-modulus capability, transmit/receive offsets, choice of phase
detector types and choice of reference divider integer values.
The MC145151 is programmed by 14 parafiel mput-data lines. The
device teatures consist of a reference oscillator, selectable-reference
divider, digital-phase detectar and 14-bit programmable divide-by-N
counter. When combined with 2 loop filter and VCO, the MC146151 can
provide all the remaining functions for a PLL trequency synthesizer o
aperating up to the device's frequency limit. For higher YCO frequency )
aperation, a down mixer or a fixed divide prescaler can be used between 8 i '
the VCO and MC145151 K
L SUFFIX P SUFFIX
® Generai Purpose Applications — CERAMIC PACKAGE  PLAST'C PACKAGE
CATY TV Tuning CASE 733 CASET'C
AM/FM Radios Scanning Recewers
Two-Way Radios Amateur Radio
® Low Power Drain PIN ASSIGNMENT
® 3.010 9.0 Vdc Supply Range
® >30 MHz Typical Input Capability @ 5 Vdc =" Rej==F4}
® 8 User Selectable Reference Divider Values — 8, 128, 256, 512 2 vss  OSCinpm27
1024, 2048, 2410, 8192 3 {vpp  OSCou =26
® On- or Off-Chup Reference Oscillator Operation 4 = PDout NI 28
® Lock Detect Signal s o rao Niof=2e
® N Counter Output Avarlable LE=EN| 3D
® Single Modulus/Paralet Programming 7 = raz N12f= 22
® —NRange = 3 to 16383 5 = on 1rRb= 20
® “Linearized” Digital Phase Detector Enhances Transter Function
Linearity a9 CFev Ngf=I 20
® Two Error Signal Options — e NBETI19
Single Ended (Three-State) Bt N7Ee
Double Ended 12 N NG 17
13 N2 NS 15
1t N3 —1*
I 7
RA20-L > BLOCK DIAGRAM
05CouaZ® RAlof») 12 % B ROM Referenca Deconer
27 % N Lack 28,
O8Cin!  Pans 12-Bit + R Coumter i Detect —=oLD
1
Vopol > 1
VSS olem Prase 4
Detector |—20PDu
r A
} 3,
Phi N
fnot 14.8it N Counter AT e
VDo B —=o®R
. N %ffi¥¥ffffff1?§ 10,
g O Transmit Offset Adder
Note: NO through N13 inputs and mputs
23]22{ 25 24{ 20} 19} 18] 17] 16} 15| 14] 13] 2] 13 AAD, AT and RAZ have pullup resistors
NI3 NI1T N9~ N7N8 N4 N2 not shown
Dm0
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MAXIMUM RATINGS (Vohages Referenced 10 Vgg)

Roting Symbol Value Unit
OC Supply Voltage Voo —0510 +10__| vac
input Vohtage, All Inputs Vin 0510 Vpp +0.5 | Vac
DC Current Drain Per Pin I 10 mA
DC Current Drain Vpp or Vg Pims i 0 mA
Gperaling Temperature Range TA —®010 <8 ¢
Storage Temperature Range g “65 10 + 160 °C
ELECTRICAL CHARACTERISTICS
T %5°C T i
Cheractariatic Symbol VoD P LT T e i
Power Supply Voltage Range vpp - 3 9 3 - 9 3 9 vde
Output Voltago 0 Level 3 - Jow | - 6o [ [ 0%
Vin = Vpp or @ voL | 8 - Joos | - o {005 | - | 005
] - 005 - i ¢ i 005 - 0.08
vac
3 2.95 - 2.95 3 - Jam [ -
Vin = O or Vpp 1ievel | Vou 5 4.98 - 4.9 5 - 485 | -
s 189 | - |ew 9 - |ess -
input Voliage O Leva: N
vo 25005 viL 3 - ce - 135 09 - 03 |
Vo = 450r 0% 5 - 5 - 275 15 - 15 |
Vo = 850r 16 9 - |2 - 405 27 | - | 2 vie
Vo = 050125 1 Level 3 T2 [ - T Tes — |z
Vo = 050145 i vin 5 35 - 35 275 - ,‘ 35 -
Vo = 15085 | D09 |63 | - 63| 4% - 63| -
Guiput Current Source i [ '
Vou = 27 {3 |-0a| - j-038 -0 | - ,-022f -
VOH = 48 On | 5 |06y - |-oby| -os | - ‘o3| -
VeH = 85 9 -13 - -1.0 -13 - -07[ - |maec
voL = 03 Sink 3 joe | - (03| o066 "oz | -
VoL = 0.4 0L 5 0.64 -~ .05 6.89 - 0.3 -
VoL = 08 El 13 -~ 10 13 - 07 -
Input Current Gtner Inputs | B - [0 - -% [ -s0 | - o <35
fin. OSCiry " 39 - $15 ¢ - 25 10 | - +8 | pAdc
fin, 0SCin | 9 - =16 - 25 ¢ 110 D
e nputs | M| @ - lica| - |soooom: z01 | - 210
Input Capacdance [ Cr 38 | - T 10 | - 6 0| - 0| eF
Outpu: Capacitance [ Cow | 39 | - o | - 6 0 1 - 1 10 |
Quiescent Corrent 3] - [&6 [ - 2 eoc"‘l BT
o | s ] - | | - 30 2ol - |2 whde
9 - | e | - 200 | w00 | - | 3200
Three-State Leakage Current PO | I 9 - Jzo1 ] - 500000 | 401 | = | £50 | pade
NOTE Tigy: = -40°C
Thign = 85°C

Tis device CoNMaINS Circultry 10 Protect he inputs against damage due 10 High SIANC voliages or electic fields, however, it 5 advised thal rormai
recautions be taken 10 avord appiication of any vollage nigner than maximum rated voltages (o this high impedance circuit. For proper operation it
is recommended that Vin and Voup be constraned 10 the range V55 < (Vin of Voutl S Vpp

Unused nputs must aiways be ted to an sppropnate logic vohage level fe & , ether Vs or VoDt
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SWITCHING CHARACTERISTICS (T4 =25°C, C =50 pF}

Input Pulse Width

05Cy, tn w

Charscteristic Symboi] Vpp | Min | Typ | Max | Unis
3 - 00 20
Output Rise Time e | 5 - 50 | 100 | ne
9 - © | &
3 — 1 w0 | 20
Outout Fall Time THL | B - 5% | 100 | ns
9 - © | %
Output Pulse Width 3 70 | 120 | 170
3R, éy with IR in WHH| 5 5 [ 100 | 150 | ns
Phase with fy ¢ % [ 80 | 130
Input Rise and Fall Times TLH g . - i s
0SCi, fin THL | g M s
3
5
]

40 £
» 2 - ns
% 15

FREQUENCY CHARACTERISTICS

. Tiow %°C Thigh ;
Characteristic Symbol | Vo0 [ VT Ty W] U
Operaing Frequency 3 | -~ v |- » ] - 12
SCin input=S$Q Wave VoD -Vss | fmex | 5 | - 3B | - 8% z [ - 21 [MH
S| - »|- & H| - =
input=Sin Wave 500 mV ptp 3| - n|- @:m w]- 9
tmax | 5 1 - 20} - 3 7| - 15| MHz
ol - wl - m uw|- »
Gperating Frequency 3= s |- ® 8- 7
fin npUL=50 Wave VoD -V5S | tmax | 8 | = 19| - 30 15| - 15 |Mnz
9 |- m |- s %|- =
Input= Sin Wave 500 mV ptp 3t~ w0l - 1B 7| - &8
Trnax 3 - B~ 3 s - 5 MH
8 - 21 - 31 1% — 15
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PIN DESCRIPTIONS

fin (Pin 1) — Input to =N portion of synthesizer fin is
typically derived from loop VCO and is AC coupled into Pin
9. For larger ampiitude signals istanderd CMOS Logic levels}
DC coupling may be used

Vss {Pin 2) ~ Circuit Ground
VoD {Pin 3 ~ Positive power supply.

PDout tPin 4) — Three-state output of phase detector for
use a5 loop error signal. Double-ended outputs are also
available for this purpose isee ¢y and $R)

Frequency fv>1fR o fy Leading: Negative Puises

Frequency fy<fg or fy Lagging' Posrtive Pulses

Frequency fy=1g and Phase Coincidence

Impedance State.

High-

RAO, RA1, RA2 (Pins 6, 6, and 7) — These three inputs
establish a code defining one of eight possible divide valuss
for the total reference divider, as defined by the table below:

Retference Address Total
Gode Divide

RA2 RA1 RAO | Value

0 0 0 8

[ 0 1 128

0 1 o 256

[ 1 1 512

1 0 o 1024

1 0 1 2048

1 1 0 2410

1 1 1 8192

@R, #v (Pins 8 and 8) — These phase detector outputs
can be combined externaly for a loop-error signal. A singte-
ended output is also available for this purpose (see PDoyl

It frequency fy is greater than 1 or if the phase of fy is
leading, then error information is provided by ¢y pusing
low. $R remains essentaily high
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If the frequency fy is fess than fR or if the phase of fy is
lagging, then error information is provided by @R pulsing
low. g remains essentially high.

If the frequency of fy =fg and both are in phase, then
both éy and 6R remain high except for & small minimum
time period when both pulse low in phase.

v {Pin 10} — This is the output of the + N counter that is
internally connected to the phase detector input. With this
Output-available, the ~ N counter can be used independent-
Iy,

N Inputs (Pins 11 to 20 and 22 to 25) — These inputs pro-
vide the datz that is preset into the +N counter when it
reaches the count of zero. NO is least significant and N13 is
most significant. Puliup resistors ensure that inputs left open
remain at a logic one and require only a SPST switch 1o alter
data to the zero state

Transmit/Receive (Pin 21} — This input controls the offset
added to the data provided at the N inputs. This is normally
used for offsetting the VCO frequency by an amount equal
to the iF frequency of the transceiver. This offset is fixed at
856 when T/R is low and gives no offset when T/ is high. A
pullup resistor ensures that no connection wil appear as a
logic one causing no offset addition

OSCoyt, OSCin (Pins 26 and 27) ~ These pins form an
on-chip reference oscillator when connected to terminals of
an external parallel sesonant crystal. Frequency setting
capacitors of appropriate value must be connected from
OSCin 1o ground and OSCout o ground. OSCin may also
sarve as input for an externally-generated reference Sgnal
This signal will typicaily be AC Coupled to OSCig, but for
larger amplitude signals tstandard CMOS-iogic lavelst DC
coupling may also be used. In the external reference mode,
N connection is required 1o OSCoyy

LD {Pin 28) - Lock detector signal. High level when loop
is locked tg, fy of same phase and trequency}. Pulses low
when loop 1s out of lock
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PHASE LOCKED LOOP — LOW PASS FILTER DESIGN

[

N I

Pvo—

A POout vCo
R o I /KeKveo

£ = 0.5uN IN/KgKyCo!

1
RICS + 1

[:3) PDQMD—W?—G veo
oR
Kk
#KvCo
ove— b ‘/NC[R! TRD

§ = 0.5uN R + N/KgKyea!

Fis) =

Figy = R2C5 + 1
SIRIC + R2C) + 1
<l PO,
our & Kg‘vco
NCR1
o8
veo
ov § o eNRIC
- F
Assuring gain A is very large, then:

A2CS 4 1

Fioy = B2

NOTE Sometimes R1 is spit into two series resistors each 1+ 2. A capacitor C¢ 1s then placed from the midpoint 1o ground to further fitter ¢y and
@R The value for C. should be such that the camer frequency of this netwark does not significantly aflect wiy

DEFINITIONS: N = Total Division Rauo in feeaback loop
Kg = VpD/4% for PDout
Kg = VDD/2x for ¢y and o

2xafvco
Kveo = ZZ2VEQ
aV¥yco
for a typical design wy & (27/30)r {at phase detector inputh
=1
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FIGURE 1
PHASE DETECTOR OUTPUT WAVEFORMS

R
Reference
{Osc + R)

Feedback
i = Nb

Pp Out

R

v

NOTE: The Pp output stste is equai 10 either VDD 01 V55 when active, When not active, the output s high impsdance and the voRtage a1 that
DN is determined by the low pass fiter capacitor

RELATED PHASE LOCKED LOOP FREQUENCY SYNTHESIZERS

Part Number Farmat Frescale Phase Detector
MC145144 4-Bu Data Single Modulus 3 State
MC145145 Bus bnput Single Moduius | 3 States2 Output
MC145146 Format Duai Modulus | 3 Staie/2 Output
MC145151 Faraliel Input Single Modulus | 3 State/2 Qutput
MC145152 Format Dual Modulus 2 Output
MC145765 Senat Input Singie Modutus | 3 StateZ Gotput
MC145156 Format Duai Modulus | 3 State/2 Outout
MC145157 Single Modulus | 3 State/2 Outpu:
MC145158 Dual Modulus | 3 State/2 Output
MC145158 Dust Modulus | 3 States Anaiog
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FIGURE 2 FIGURE 3
TYPICAL fin MAXIMUM FREQUENCY vs Vpp TYPICAL O5Ci, MAXIMUM FREQUENCY va Vpp
INPUT = §00 mv INPUT = BOO mV
Mz MHz
50 50
“ I @
2500
3 I —vr 30
2 w
10 10 7
1 |
3 ] 9 p 3 8 9 g
Vol Vos
FIGURE 4 FIGURE §
TYPICAL fin, MAXIMUM FREQUENCY va Vpp-Vss - TYPICAL DSCin MAXIMUM FREQUENCY va Vpp-Vss
. INPUT = 5Q WAVE INPUT = SQ WAVE
e 050y,
MHz
F | I s I 2500,
T 1 T V
¢ 0% | : s5ec
- : o .,
| 257 | I
50 50-
“ L e o
I 3
[ ZA
2 E +
20| 20¢
10| 1
L
3 9 Yoy k) [] 9 Yo
Yoo Yoo
FIGURE 6
% TYPICAL Ipp va FREQUENCY
-t
10— 1 i ‘ |Df— T
9| L t A] 9 v—]
o ‘4\—wj i
7 1 1 7
; |
s T :
N [ § Y
4 5 ﬂ 4
3 / 3|
2 1/1\__/_,4]1 v_{ — T
¥ ; 1 o
[ [ ] |
10 0 0 W 10 20 £
[ 08¢,

NOTE: To compute total Ipp add component dus 1o fin with that due 1o 0SCin
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FIGURE 7 — § MHz TO 5.5 MHz LOCAL OSCILLATOR CHANNEL SPACING = 1 kHz

2,048 MHz
f—‘*l O
OSCin 05Cauy i RA2 RAT AAQ
vorage
—AAA~ Contrelied

N13 N12 N1 N

L
!

N

!

II'—o\o-—o—g

Oscillator
N
f 5-55 MHz
I 01110601000=5MHz
10101111100=55Mhz

i o——z
e o——{3
e oz
oz
tlf—a o—oz
l|’—c\°—0—5
i o—o—z

FIGURE B — SYNTHESIZER FOR LAND MOBILE RADIO UHF BANDS

Lock Detect Signal

Tuansm 440.0- 470.0 Witz
. o Recewe 4166 436 MH:
@5 kot Steps
CS G (RN CH P A i
offSCon PR EO e ], Ppes
Foosc PDout[—2 . smna
I -o3{vpp erfo }(>—> i S S N
L i “fee
Rel Osc. :2‘ | T 73.3033 - 783333 Midz
100417 i WL . 68,7667 74,7667 miis
10n-Chp Osc 3 2 [ e o s [ [ o [ o s [z 3
Optonan T 33,0853 13 0633 MHe
S BEAS L

| 9 5167185167 Mriz
Recene Channel Frogrammng
B

- =238 10 322

Transmn
iAdos 8% 1
N value)
x5
80.2500 MHr
NOTES
B0 45124.1667 kelz; = R=2030; 21 4 MMz low side iniection during recene
2 MCI45151 cunent drain &5 ma for Ypp =5 Vde
31 Freauency values shown ate for the 440—470 Mz band. Soilar dplementatian appiies 1o the 406 — 441 MH2 bang. Fur 470 —512 MHy, consider sefer
ence oscillator (requency XS for muxer mjection signa! 190 375C MHz
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