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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 32 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
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synthesizer to synchronize the 32 MHz to the first positive goind
transition of the 5 MHz following the 1 PPS. On the next 5 MHz positive
transition the synthesizer module (see timing diagram) generates
31.25 nanosec wide sync pulse which is used by the formatter t
identify the "first" data sample. It is very important that the 1 PPS
be correctly timed with respect to the 5 MHz. The 1leading positiv
going edge of the 1 PPS should be coincident with the negative going
transition of the 5 MHz coming from the maser or positive goin
transition of the 5 MHz going into the station timer (see drawing
54100D004 for more detail). Incorrect timing may lead to the sync puls
going out of the 32 MHz synthesizer module dropping pulses or jumpinj
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 1leading (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 362+/-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 32 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/0 Connections:

Pin # Function
1 Ground
2 +5v (100 ma)
3 5 MHz Input + 13 dB Nominal
4 Sync Output to Sampler #1
5 1 PPS Input (At Least 2 Volts Into 50
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ohms)
6 1 PPS Output #1
7 1 PPS Output #2
8 =5v (750 ma)
9 1 PPS Output #3

10 Sync Output to Sampler #2
11 32 MHz Output to Sampler #1
12 1 PPS Output #4

13 1 PPS Output #5

14 NC

15 +15v (250 ma)

16 1 PPS Output 46

17 1 PPS Output #7

18 32 MHz Output to Sampler #2
19 1 PPS Output %8

20 1 PPS Output #9

Test Procedures:
Check the 32 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 Instructicns

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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NOTES

1pps BUFFER IS THE SAME AS 5MHz BUFFER. EXCEPT:

1. SECTION 1 IS USED TO INVERT SIGNAL

2. SECTION 1 OUTPUT IS CONNECTED TO INPUTS OF
SECTION 2-11.

3. O.OluF INPUT CAPS ARE INCREASED TO 0.3uF.

4. O.uF OUTPUT CAPS ARE INCREASED TO 0.3uF.

SHOP NOILS: UNIESS OTHERWISE SPECIfiED

1 OMCMSIOMS ANE IN INCHES

2,

w

>

oo
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Drawing Number: 542100006
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SUBMOD

Page No.
11/25/88
REF

Uos 32M
MP1 32M
Uoe 32M
MP1 32M
C01 32M
C03 32M
Col1 32M
Co4 32M
MP 32M
MP 32M
MP2 32M
MP2  32M
CR3 32M
MPX 32M
MPX 32M
MPX 32M
MPX 32M
MPX 32M
MPX 32M
MPX 32M
Q01 32M
MPX 32M
c0z2 32M
C03 32M
C02 32M
CR2 32M
MS 32M
SsS 32M
MS 32M
MS 32M
MS 32M
MPX 32M
PC 32M
PC 32M
MS 2™
MS 32M
MS 32M
MS 3a2M
MS 32M
WORK 32M
MS 32M
MP19 32M
U099 32M
U001 32M
Uo7 32M
Uo1 32M
Uos  32M
uos  32M
Uo2 32M
CR1 32M
Uo3 32
RO2 32M
RO4 32M
RO2 32M
RO3 32M
RO5 32M
RO7 32M
RO5  32M
RO9 32M
RO6 32M
RO1 32M
R 32M
RO4 32M
RO1 32M
WORK 32M
L0l 32M
MP1 5SM

C03 5M

Cco1 5M

MP M

MP2 5M

MPX 5M

MPX SM

MPX S5M

MPX 5M

MPX S5M

MPX SM

MPX 5M

Q01 5M

MPX S5M

c02 5M

SS 5M

Ms 5M

MS 5M

Ms 5M

MPX 5M

PC S5M

MS SM

PARTS LIST FROM DBASE FILE:PARTS.DBF

PART

10016
1009-1511-000
10104
1019-1511-000
103K

103K

104K

105K
1105-7521-003
1105-7521-003
1250-003
1250-003
1N5222
200458-1
200833-4
200835-4
201142-2
201143-5
202394-2
202422-1
2N2857

328666

330J

336K

4R7J
5082-2810
54130M007
542101007
54210M002
54210M005
54210M008
5807-1501-000
AER\32MHZ
AER\BUFFER
C53306M013~2VA
C53306M014~-2UA
C53306M015-2UA
C53306M016
C53306M017
ENGINEER
HAY45030
KC19-153
LH0033CG
LHO033CG
MClo103L
MC1l0116L
MC10131L
MCl2040L
MC1648L

MV209

OP-27EN
RCR0O5G100J
RCRO5G102J
RCR05G102J
RCRO5G200J
RCR05G203J
RCRO5G224J
RCRO5G2713
RCRO5G331J
RCROS5G473J
RCRO5G510J
RCRO5G510J
RCRO5G510J
RCROSGS11J
TECH

WEE 0.68
1009-1511-000
103K

104K
1105-7521-003
1250-003
200458-1
200833-4
200835-4
201142-2
201143-5
202394-2
202422-1
2N2857

328666

4R7J
541301003
54130M002
54130M007
54130M008
5807-1501-~000
AER\BUFFER
C53306M013-2UA

DESC

10016

SMC PC CONN
10104

SMC BULKHEAD
0.01 UF

0.01 UF

0.1 UF

1 UF

SMC CABLE PLUG
SMC CABLE PLUG
FEED THRU
FEED THRU
ZENER DIODE
BLOCK

GUIDE PINS
GUIDE SOCKETS
SPRING
COAXICON PIN
HOOD

POWER PINS
2N2857
FERRULE

33 PF

33 UF

4.7 PF

DIODE

PC BOARD SUPPORT

F.P.SILK SCREEN
BOX DRILLING
FRONRT PANEL
MOUNTING PLATE
SMC TEE

PC BOARD

PC BOARD

FRONT PANEL

PERFORATED COVER
MODULEREAR PANEL

BAR SUPPORT
SIDE PLATE
CHECKOUT

BOX WITH COVERS
F.P.BNC

LHOO033

LHOO33

10103

10116

10131

12040

1648

MV209

opP-27

10 OHMS 1/8W
1K OHMS 1/8W
1X OHM 1/8W

20 OHM 1/8W
20K OHMS 1/8W
220K OEMS 1/8W
270 OHM 1/8W
330 OHMS 1/8W
47K OHMS 1/8W
51 OHMS 1/8W
56 OHMS 1/8W
51 OHM 1/8W
510 OEM 1/8W
ASSEMBLY WORK
0.68 UH

SMC PC CONN
0.01 UF

0.1 UF

SMC CABLE PLUG
FEED THRU
BLOCX

GUIDE PINS
GUIDE SOCKETS
SPRING
COAXICON PIN
HOOD

POWER PINS
2N2857
FERRULE

4.7 PF
F.P.SILK SCREEN
FRONT PANEL

PC BOARD SUPPORT

CENTER PLATE
SMC TEE
PC BOARD
FRONT PANEL

MFR

FAIRCHILD
AEP
FAIRCHILD
AEP
AVX
AVX
AVX
AVX
AEP
AEP

PREC.MACHINE
PREC.MACHINE
PREC.MACHINE
PREC.MACHINE
PREC.MACHINE
HAYSTACK
PREC.MACHINE
KINGS

ANALOG DEV
ANALOG DEV
MOTOROLA
MOTOROLA
MOTOROLA
MOTOROLA
MOTOROLA
MOTOROLA
ANALOG DEV

XA AA S A A

4

55
35
o+
Z >
0
O X
w

MOTOROLA
AMP

AVX

NYES
HAYSTACK
HAYSTACK
HAYSTACK
AEP

PACLAB
PREC.MACHINE

COST QTY TOTAL COST
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.00
.36
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.05
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.08
.12
.70
.50
.55
.00
100.

20.
100.

20.

12.

40.

40.

20.

10.

20.

10.

10.
109.

43,
.76
22.
22.
.14
.14
.80
.80
.13
.71
.15
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.00
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.1a
.10
.49
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.00
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.48
.05
.70
.04
.50
.81
.08
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.00
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Page No.
11/25/88

REF SUBMOD

MS S5M
MS 5M
Ms 5M
Ms SM
WORK 5M
MP19 5M
U001 5M
RO2 S5M
RO3 S5M
RO5 5M
RO4 SM
RO1 5M
RO6 5M
WORK 5M
wan Total waw

PARTS LIST FROM DBASE FILE:PARTS.DBF

PART

C53306M014~-2UA
C53306M015-2UA
C53306M016
C53306M017
ENGINEER
KC19-153
LHO033CG
RCRO5G112J
RCR05G200J
RCRO5G271J
RCROS5GS10J
RCRO5GS511J
RCRO5G561J
TECH

DESC

MFR

PERFORATED COVER PREC.MACHINE
MODULEREAR PANEL PREC.MACHINE

BAR SUPPORT
SIDE PLATE
CHECKOUT
F.P.BNC
LEOO33

1.1K OHM 1/8W
20 OHM 1/8W
270 OBM 1/8W
51 OBM 1/8W
510 OBM 1/8W
560 OHM 1/8W
ASSEMBLY WORK

PREC .MACHINE
PREC.MACHINE
HAYSTACK
KINGS

COST QTY TOTAL COST

10.
20.
10.
10.
100.
6.
22.
.20
.20
.20
.20
.20
.20
.00

00
00
00
00
00
76
00

24

20

4004,

.00
20.
.00
.00
.00
.76
.00
.40
.20
.20
.20
.20
.20
240.

00

00

37
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VOLTAGE VARIABLE

CAPACITANCE DIODE

SILICON EPICAP DIODE

...deiigned lor VHP TV tuning. AFC, general frequency control
and tuning application*; providing solidttate reliability in replace-

ment ol mechanical tuning methodi.

+ High Q With Guaranteed Minimum Valuei at VHP Frequenclei

+ Controlled and Uniform Tuning Ratio

+ Guaranteed Matching** Tolerance From Oioda to Diode and

Group to Group

+ Supplied. In On« Piec*. Unibloc

fllupon itqutit. dlod.i ==+ available I«

nuUhM) fTOupi. All diodit In | MI ai ffi

« 13* or 0.1

tuftlog »+"f .

MAXIMUM RATINGS
R.t.n,

n*vt»M Vollftye

For*»Itd Current

Power Oimpetlon $ T~ « 25°C

Delete above 25°C

Junction Ternpeiaiufe

p*

Storage Temp«fetvre Range

(*Ncha** 1l

Symbol

VR

Tt
Titg

«

26-32 pF
Package lor High Reliability.
h»d Mt» of my BumOM or In
can b« miK hid to»iip«cllinc«
r| along entire  «j«clti*0
roor
Ho- 1fu
Value Unit ;
30 Volts
700 mA
—
780 mw
28 mw/°C 1 1
126 °c 0-1j
65 to *150 °c P
syl
fill | CATHODE
LANOOF
siinw( TIPS ICH.S
DIWWIff WAX MIN My
4 4nm o1y 010 one
I~ ris 5 0dwcon’
¢ dir Tir Tisrosur
00 fow oou J6ir
" o fol noe sair
—\z = Ti/ m-int 150
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to sy -
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141 TIC 4CU rur
. m 115 -
_t oo todli

WV 209 (continued)

ELECTRICAL CHARACTERISTICS 1T~ » 25°C unless otherwise noted.)

Clxraciif mic Symbol
Haver le Breakdown Voltage BVr
llr + 10 pAdcl
Revei w Voltage Leakage Cuirent .
IVR - 25 Vvdcl
Sariet Inductance (Note Il Ls
(t+ 250 MHi, Lead Length e*1/8“I
Caw Capacitance INoic 21 ce
I - 1.0 MMil
Diode Capaci Temperature Coetlicient Tce
<Vn -30 Vdc. (* 1.0 MMil
C|. Dioda Capacitanco
VH+ 30 Vdc. 1+ 1.0 MM*
P
Device Min Nom Mae
MV209 26 29 32

FIGURE 2 - FIGURE OF MERIT

-t

3 *0 so I s M n 24 A2

VitftivtfiISf VOtIACI (VOLTSI

FIGURE 4 - DIODE CAPACITANCE

INOKUAIIZEO

CIOOE  CAPACITANCE

IA.AMBIf NI TEMPE ftAIUftE |»CI

<

w

Min Typ Me* Unit
30 Vdc
0.1 >iAdc
60 R nH
“ 02 -
. 300 400 ppm/°C
Q. Figure of Merit Cr. Capacitance Ratio
VR - 30 Vdc c3c?H
1- 50 MHx 1- 1 0MHt
(Note 3) (Note 4)
Min Mm Man
200 50 65

FIGURE 3 - LEAK AGE CURRENT
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* 001

0cx*
0002

Ta AMIICHT ienpe faivse ici

NOTES ON TESTING ANO SPECIFICATIONS

Ls Il measured on a package having ashort Instead of adn, uwng
an impedance bridge (Boonion Radio Model 250A RX Meter)

Cgq it measured on a peckage without a die. using a capacitance
bridge (Boonton Electronic! Model 75A or equivalent).

0 it calculated by taking the G and C readings of an admittance
bodge, such at Boonion Electronics Model 33AS8. at the

specified frequency end substituting in it* following equation:

- 2<C

Cr Is the ratio ol Ct measured at 30 Vdc divided by C(
measured at 25 Vdc.



