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Specifications:
Output Frequency 32 MHz
Input Reference Frequency 5 MHz
Temperature Coefficient of <5 ps/deg C 
Phase Drift

General Description:
This module derives the 3 2 MHz needed for the sampling of the data. In 

addition, it includes 1 PPS buffered outputs for the baseband 
converters and I.F. distributor modules. The 1 PPS is used in the

1



synthesizer to synchronize the 32 MHz to the first positive going 
transition of the 5 MHz following the 1 PPS. On the next 5 MHz positive 
transition the synthesizer module (see timing diagram) generates a 
31.25 nanosec wide sync pulse which is used by the formatter td 
identify the "first" data sample. It is very important that the 1 PPS 
be correctly timed with respect to the 5 MHz. The leading positive 
going edge of the 1 PPS should be coincident with the negative going 
transition of the 5 MHz coming from the maser or positive going 
transition of the 5 MHz going into the station timer (see drawing 
54100D004 for more detail) . Incorrect timing may lead to the sync pulsd 
going out of the 32 MHz synthesizer module dropping pulses or jumping 
by 200 ns. If timing errors show up in the formatter they may be caused 
by timing problems in the station timer, 32 MHz synthesizer or sampler. 
The delay between the leading (positive going) edge of the buffered 
station sync (from the front panel output on the 32 MHz synthesizer 
module) and the leading (positive going) edge of the sync (from the 
front panel output) should be 3 62+/-20 ns in a system that has been 
correctly setup.
Theory of Operation:
An oscillator is divided to 1 MHz and phase locked to a 1 MHz 
reference derived from 5 MHz. The loop filter is designed using the 
same general principles as used in the baseband converter synthesizer.

Circuit Details:
The 3 2 MHz synthesizer uses the same general principles used in the 

more complex baseband converter synthesizer. Because the synthesizer is 
quite simple and uses a relatively high reference frequency of 1 MHz 
the entire unit including oscillator is packaged on a single printed 
circuit board. The 1 PPS buffer is the same circuit as the 5 MHz buffer 
with one stage to invert the input signal. In addition, coupling 
capacitor values are increased.
Front Panel Monitors:
The front panel BNC provide buffered outputs of the station sync (1 
PPS), 32 MHz and "first" data sync.

I/O Connections:
Pin # Function

1
2
3
4
5

Ground
+5v (100 ma)
5 MHz Input + 13 dB Nominal
Sync Output to Sampler #1
1 PPS Input (At Least 2 Volts Into 50
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6
7
8 
9

10
11
12
13
14
15
16
17
18
19
20

ohms)1 PPS Output #1 
1 PPS Output #2 
-5v (750 ma)
1 PPS Output #3
Sync Output to Sampler #2
32 MHz Output to Sampler #1
1 PPS Output #4 
1 PPS Output #5 
NC
+15v (250 ma)
1 PPS Output #6 
1 PPS Output #7
3 2 MHz Output to Sampler #2
1 PPS Output #8 
1 PPS Output #9

Test Procedures:
Check the 3 2 MHz output on a scope for frequency and phase stability 
(using 1 PPS as reference and/or 5 MHz as reference) . Check that the 
sync pulse output occurs at the correct time - according to the timing diagram.
Replacement Instructions
Observe oscillator and reference signal through 10016 dividers to 
isolate faulty circuit. Use "solder wick" to remove defective component.
Parts List:

Data Sheets:

MV209
See baseband conv. for LH0033, 12040
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PARTS LIST FROM DBASE FILE:PARTS.DBF
Page No. 1
11/25/88

REF SUBMOD PART DESC MFR COST QTY TOTAL COST

U05 32M 10016 10016 FAIRCHILD 5.53 3 16.59MP1 32M 1009-1511-000 SMC PC CONN AEP 2.25 12 27.00
U06 32M 10104 10104 FAIRCHILD 0.69 1 0.69MP1 32M 1019-1511-000 SMC BULKHEAD AEP 1.77 8 14.16C01 32M 103K 0.01 UF AVX 0.10 13 1.30C03 32M 103K 0.01 UF AVX 0.10 11 1.10C01 32M 104K 0.1 UF AVX 0.10 33 3.30C04 32M 105K 1 UF AVX 0.32 1 0.32MP 32M 1105-7521-003 SMC CABLE PLUG AEP 2.49 8 19.92HP 32M 1105-7521-003 SMC CABLE PLUG AEP 2.49 15 37.35HP 2 32M 1250-003 FEED THRU ERIE 1.53 2 3.06HP 2 32M 1250-003 FEED THRU ERIE 1.53 1 1.53CR3 32M 1N5222 ZENER DIODE MOTOROLA 0.40 1 0.40MPX 32M 200458-1 BLOCK AMP 3.00 1 3.00MPX 32M 200833-4 GUIDE PINS AMP 0.36 2 0.72MPX 32M 200835-4 GUIDE SOCKETS AMP 0.48 2 0.96MPX 32M 201142-2 SPRING AMP 0.05 11 0.55MPX 32M 201143-5 COAXICON PIN AMP 2.70 11 29.70MPX 32M 202394-2 HOOD AMP 1.04 1 1.04MPX 32M 202422-1 POWER PINS AMP 0.50 4 2.00Q01 32M 2N2857 2N2857 MOTOROLA 0.81 11 8.91MPX 32M 328666 FERRULE AMP 0.08 11 0.88C02 32M 330 J 33 PF AVX 0.12 2 0.24C03 32M 336K 33 UF SPRAGUE 0.70 1 0.70C02 32M 4R7J 4.7 PF AVX 0.50 11 5.50CR2 32M 5082-2810 DIODE HP 1.55 2 3.10MS 32M 54130M007 PC BOARD SUPPORT HAYSTACK 100.00 1 100.00SS 32M 542101007 F.P.SILK SCREEN NYES 100.00 1 100.00MS 32M 54210M002 BOX DRILLING HAYSTACK 20.00 1 20.00MS 32M 54210M005 FRONT PANEL HAYSTACK 100.00 1 100.00MS 32M 54210M008 MOUNTING PLATE HAYSTACK 20.00 1 20.00MPX 32M 5807-1501-000 SMC TEE AEP 12.70 1 12.70PC 32M AER\32MHZ PC BOARD PACLAB 40.00 1 40.00PC 32M AER\BUFFER PC BOARD PACLAB 40.00 11 440.00MS 32M C53306M013-2UA FRONT PANEL PREC.MACHINE 20.00 1 20.00MS 32M C53306M014-2UA PERFORATED COVER PREC.MACHINE 10.00 2 20.00MS 32M C53306M015-2UA MODULEREAR PANEL PREC.MACHINE 20.00 1 20.00MS 32M C53306M016 BAR SUPPORT PREC.MACHINE 10.00 4 40.00MS 32M C53306M017 SIDE PLATE PREC.MACHINE 10.00 2 20.00WORK 32M ENGINEER CHECKOUT HAYSTACK 100.00 6 600.00MS 32M HAY45030 BOX WITH COVERS PREC.MACHINE 43.60 1 43.60MP19 32M KC19-153 F.P.BNC KINGS 6.76 3 20.28U09 32H LH0033CG LH0033 ANALOG DEV 22.00 2 44.00U001 32M LH0033CG LH0033 ANALOG DEV 22.00 11 242.00U07 32M MC10103L 10103 MOTOROLA 1.14 1 1.14U01 32M MC10116L 10116 MOTOROLA 1.14 1 1.14U04 32M MC10131L 10131 MOTOROLA 3.80 2 7.60U08 32M MC12040L 12040 MOTOROLA 8.80 1 8.80U02 32M MC1648L 1648 MOTOROLA 7.13 1 7.13CR1 32M MV209 MV209 MOTOROLA 0.71 1 0.71U03 32M OP-27EN OP-27 ANALOG DEV 7.15 1 7.15R02 32M RCR05G100J 10 OHMS 1/8W AB 0.20 1 0.20R04 32M RCR05G102J IK OHMS 1/8W AB 0.20 5 1.00R02 32M RCR05G102J IK OHM 1/8W AB 0.20 22 4.40R03 32M RCR05G200J 20 OHM 1/8W AB 0.20 11 2.20R05 32M RCR05G203J 20K OHMS 1/8W AB 0.20 1 0.20R07 32M RCR05G224J 220K OHMS 1/8W AB 0.20 1 0.20R05 32M RCR05G271J 270 OHM 1/8W AB 0.20 11 2.20R09 32M RCR05G331J 330 OHMS 1/8W AB 0.20 19 3.80R06 32M RCR05G473J 47K OHMS 1/8W AB 0.20 4 0.80R01 32M RCR05G510J 51 OHMS 1/8W AB 0.20 7 1.40R 32M RCR05G510J 56 OHMS 1/8W AB 0.20 1 0.20R04 32M RCR05G510J 51 OHM 1/8W AB 0.20 11 2.20
R01 32M RCR05G511J 510 OHM 1/8W AB 0.20 22 4 . 40WORK 32M TECH ASSEMBLY WORK HAYSTACK 10.00 24 240.00LOl 32M WEE 0.68 0.68 UH NYTRONICS 0.50 1 0.50
MP1 5M 1009-1511-000 SMC PC CONN AEP 2.25 12 27.00C03 5M 103K 0.01 UF AVX 0.10 11 1.10COl 5M 104K 0.1 UF AVX 0.10 33 3.30MP 5M 1105-7521-003 SMC CABLE PLUG AEP 2.49 15 37.35MP2 5M 1250-003 FEED THRU ERIE 1.53 1 1.53MPX 5M 200458-1 BLOCK AMP 3.00 1 3.00
MPX 5M 200833-4 GUIDE PINS AMP 0.36 2 0.72MPX 5M 200835-4 GUIDE SOCKETS AMP 0.48 2 0. 96MPX 5M 201142-2 SPRING AMP 0.05 11 0.55MPX 5M 201143-5 COAXICON PIN AMP 2.70 11 29. 70
MPX 5M 202394-2 HOOD AMP 1.04 1 1.04
MPX 5M 202422-1 POWER PINS AMP 0.50 4 2.00
QOl 5M 2N2857 2N2857 MOTOROLA 0.81 11 8.91MPX 5M 328666 FERRULE AMP 0.08 11 0 . 88C02 5M 4R7J 4.7 PF AVX 0.50 11 5.50SS 5M 541301003 F.P.SILK SCREEN NYES 100.00 1 100.00
MS 5M 54130M002 FRONT PANEL HAYSTACK 100.00 1 100.00MS 5M 54130M007 PC BOARD SUPPORT HAYSTACK 100.00 1 100.00MS 5M 54130M008 CENTER PLATE HAYSTACK 20.00 1 20.00MPX 5M 5807-1501-000 SMC TEE AEP 12.70 1 12. 70PC 5M AER\BUFFER PC BOARD PACLAB 40.00 11 440.00MS 5M C53306M013-2UA FRONT PANEL PREC.MACHINE 20.00 1 20.00



Page No.
11/25/88

PARTS LIST FROM DBASE FILE .-PARTS. DBF
REF SUBMOD PART DESC MFR COST QTY TOTAL COST

MS 5M C53306M014-2UA PERFORATED COVER PREC.MACHINE 10.00 2 20.00MS 5M C53306M015-2UA MODULEREAR PANEL PREC.MACHINE 20.00 1 20.00MS 5M C53306M016 BAR SUPPORT PREC.MACHINE 10.00 4 40.00MS 5M C53306M017 SIDE PLATE PREC.MACHINE 10.00 20.00WORK 5M ENGINEER CHECKOUT HAYSTACK 100.00 1 100.00MP19 5M KC19-153 F.P.BNC KINGS 6.76 1 6.76U001 5M LH0033CG LH0033 ANALOG DEV 22.00 11 242.00R02 5M RCR05G112J 1.1K OHM 1/8W AB 0.20 22 4.40R03 5M RCR05G200J 20 OHM 1/8W AB 0.20 11 2.20R05 5M RCR05G271J 270 OHM 1/8W AB 0.20 11 2.20R04 5M RCR05G510J 51 OHM 1/8W AB 0.20 11 2.20R01 5M RCR05G511J 510 OHM 1/8W AB 0.20 11 2.20R06 5M RCR05G561J 560 OHM 1/8W AB 0.20 11 2.20WORK 5M TECH ASSEMBLY WORK HAYSTACK 10.00 24 240.00*** Total ***
4004.37
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Powver O im p e tlo n  $  T ^  •  25 °C PD 780 m W

D ele te above 25°C 2 8 m W /°C

Jun c tion  Ternpeia iufe T t  . . . . ♦ 126 °C

Storage Tem p«fe tvre Range T.tg *65 to *1 5 0 °C

VOLTAGE VARIABLE 
CAPACITANCE DIODE

26-32 pF

r r

H - 1 f M

. /

P -
o - Z j

1 1 

b ! “•

r r

S I Y l l 2:
f i N  I C A T H O D E  

1. A M O O f

m i i  n w (  T I P S I N C H . S
D I M Miff W A X M I N M » »

4 4 II 1 J l 0  1)0 o n e

| ~ r i s ' »  II 0  l M ‘ o m '

r _ i i r T i r T i > r s u r

0 f w o i l ) O O M J 6 i r

' » o  fol J i i l m e s a i r

~ \Z — T i / ■ ~i n t I 5 C “

N -  i : q »_
— — I S 6 4 I -

j I SI t s c ~ J T & )  i s f ~ '-
t W - I B M -

I n r i l ie
‘ i f 1 4 1 " T I C 4 C U r u r

* r m 1 1 1 5 -

~  ft - ' o ’i l i ■

CI
OO

E 
CA

PA
CI

TA
NC

E 
IN

O
K

U
A

llZ
E

O

M V 2 0 9  ( c o n t i n u e d )

ELECTRICAL CHARACTERISTICS I T ^  » 25°C un less otherwise noted.)
C lx ra c iif  m ic Symbol M in T y p M e * U n it

Haver le Breakdown Voltage 
I I r  •  10 p A dc l

BV r 30 V d c

Revei w Voltage Leakage Cuirent 
IV R -  25 Vdcl

•r 0.1 >iA dc

Sariet Inductance (Note I I  
(t •  250 M H i,  Lead Length e* l / 8 “ l

Ls 60 - nH

Caw Capacitance IN o ic  21 
II -  1.0 M M il

Cc “ 0 2 -

Diode Capacitance Temperature C oetlic ient 
<Vn  - 3 0  Vdc. ( *  1.0 M M il

T C C “ 300 400 p p m /° C

C |. D io d a  C ap ac itanco 
V H •  3 0  V d c . 1 •  1.0 M M * 

P *

Q . F ig u re  o f M e r it 
V R -  3 0  V d c  

1 -  5 0  M H x  
(N o te  3)

C r .  C apac ita nce  R a tio  
C 3/C 25 

I  -  I 0  M H t 
(N o te  4)

D evice M in N o m M ae M in M m M an

M V 2 0 9 26 29 32 20 0 5 0 6 5
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T a . A M I I C N T  i e m p e  fta i u s e  i° c i

F IG U R E  4 -  D IO D E  C A P A C IT A N C E NOTES ON TESTING ANO SPECIFICATIONS

I .  L s  l l  m easured o n  a package ha v ing  a sho rt In s tea d  o f  a d n ,  u wng 
an im p ed an ce  b rid g e  (B o o n io n  R a d io  M od e l 2 5 0 A  R X  M e te r) .

7 . C q  i t  m easured o n  a peckage w ith o u t  a d ie . us in g  a cap ac ita nce  
b rid g e  ( B o o n to n  E le c tro n ic ! M o d e l 75 A  o r  e q u iv a le n t) .

3. O i t  c a lc u la te d  b y  ta k in g  th e  G and C rea d ing s  o f an a d m it ta n c e  
b o d g e , such a t B o o n io n  E le c tro n ic s  M o d e l 3 3 A S 8 . a t th e  
s p e c ifie d  fre q u e n c y  end s u b s t itu t in g  in  i t *  fo llo w in g  e q u a tio n :

~  ?"<C

C r  Is th e  ra t io  o l C t m easured at 3 0  V d c  d iv id e d  by  C ( 
m easured at 2 5  V d c .

lA .A M B lf N l T £ MPE ft A lU ftE |»Cl


