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1.0 INTRODUCTION

In this report we describe the modifications made to some of the
Local Oscillator modules. A description of the modifications along
with reasons for making the changes are given, and effected drawings
are listed. Table 1 gives designations and names of the modified
modules and their latest revision letter. Notes in Table 1 indicate
the modules for which new Block Diagram (BD), Circuit Schematic (S)

and Bills of Material (BOM) are included in this report.

TABLE 1: LIST OF MODULES MODIFIED

Module . .
E— Revision
Designation Name Letter Notes

1. Ll 5 to 50 MHz VCXO B S
2. L6 2 to 4 GHz Synthesizer B BD, S, BOM
3. L7 Fringe Generator B S
4. L9 Central L.O. Receiver C BD, S, BOM
5. L1l0O Central L.O. Transmitter C BD, S, BOM
6. L1l4 Central L.O. Filter C BD, S. BOM






2.0 Ll: 5 TO 50 MHz VCXO — REVISION B

2.1 Modification Description and Reasons

Description of Modification Reasons for Modification
(a) Change resistors of w attenuator To increase 10 MHz output
in 10 MHz output consisting of power at L1J2 from +10 to
R26**, R27** and R28** from +17 dBm required for new
82 2 to 220 Q, 91 Q to 24 @ scheme of distributing
and 82 Q to 220  respectively. 10 MHz in B rack.

** means nominal values of a
50 @ ¢ attenuator, to be
selected to give output power
level to within * 1 dB of + 17
dBm.

(b) Add a GPD 403 (Avantek) cascadable To increase 50 MHz output
amplifier on X10 Multiplier PC at L1J1 from OdBm to + 10
Board between T1l output and Wl dBm as required by phase
coaxial cable which goes to 50 MHz detector in L2C.
output at L1J1l. Provide + 28 V DC
to the X10 Multiplier PC Board
through a 0.1 uF RF1l filter
feedthru (Spectrum control type
BE 001 DA 104 P) mounted on the
multiplier enclosure. Connect
the power to the GPD403 amplifier
through a 62 2, % Watt resistor.



2.2 Drawings Effected

2.3

(a) BOM: Pwb Assembly, X10 Multiplier

(b) Enclosure, X10 Multiplier

(c) Assembly: Pwb Assembly, X10 Multiplier
{(d) Enclosure, X10 Multiplier
(e) Schematic: X10 Multiplier PC Card

(f) P.C. Board, X10 Multiplier - Artwork

{(g) - Mechanical

Drawings Enclosed

(a) X10 Multiplier schematic (Figure 2.1)

Al13230Z36
Al13230229
D13230P1
D13230P4
D13210s1
Cl3210aB1
B13230M88

D13210s1
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2.4

Input Output Connections

©

+ ®
6
J7 JI @ @@@
O 5 O J2 CONN FUNCTION @
b O Ji + 10 + 1 dBm @ 50 MHz Qutput. ®®®®
Jo J3 J2 + 17 * 1 dBm @ 10 MHz_ output @ @
O O J3_|+10%* ) aBm @ S MHz & Qutput @6
J10 J 3 J4 1, 10 ¥ 1dep @ 5 Mz Qutput @
s ®
O ) , J8 + 10 @ 20 MHz Terminated | @ .
Ji2 Pl 79
2O (= | 2 ®e®
Jil
O Jig Ji12 @
MRE OO
O Ji6 JI1S ®@®
O T3 JI6 @@@@
@ @
J_LU ' GND
s o+ 8
]
DOUBLE WIDE KMODULE N =/
({REAR VIEW) I {REAR VIEW)
Pl
PIN| FUNCTION WIRE COLOR |PIN FUNCTION WIRE COLOR
t | ‘ 22 |power 5 MHz O Red/Wht
2 | 23 Power 10 MHz Ora/Wht.
3 | 24 |power 20 MHz Yel /Wht
2 | 25 jpPower 10 MHz Drive Org/Wht
5 26
s 27
7 28| —28vDC * GREEN
8 29| +28vbe GREY
9 30| ‘
10 | +svbc * ORANGE 3]
1 —-5VDC * BROWN 32
t2 |- 33
13 | High Quality Ground 34 | PWR. GROUND BLACK
14 35
15 26
1s | +15vDC RED 37
i7 —I5vDC * YELLOW 38 |5 MHz-VCX0O Cont. Volt. JCo-Axial RG 174/0
I8 39
19 40
20 41 .
21 | power 5 mMHz Brn/Wht 62 | HIGH QUAL. GROUND | *

% iINDICATES & FUNCTION NOT FOUKD IN THIS MODULE.







3.0 L6: 2 TO 4 GHz SYNTHESIZER - REVISION B

3.1 Modification Description and Reasons
Reference Block Diagram D13250BO1

Description of Modification Reasons for Modification

(a) Change first mixer from MD525-4 To get better isolation be-
(Anzac) to M1lH (Watkins-Johnson). tween L.O. and RF ports and

operation from a high level

mixer to a low level mixer.

(b) Change 2~-way power divider To increase the output going
PDM20-500 (Merrimac) at the output to the L.0. port of the second
of 28 dB, 0.01 to 1 GHz amplifier mixer located on the phaée'
to 10 dB directional coupler lock board.

DCG~-10-4 (Anzac). =10 dBc coupled
port goes to L6J13 and the direct
output to the phase lock loop

PC Board.
(c) Add a 3 dB attenuator before 600 To minimize variation of
MHz LPF. signal levels between various
50 MHz harmonics (comb-lines)
going to RF port of the second
mixer located on the phase
lock board.
(d) Add a BPF 3B120-3000/500-0 To reduce leakage of YIG
(K and L Microwave, Inc.) oscillator output from one
between L6J9 and coaxial relay L6 to another through 3000 MHz
which selects between reference reference.line.

or alternate reference.



(e)

(£)

(g9)

Replace 50 MHz comb generator by

a 10 dB attenuator.

Replace Cinch Barrier

terminal block on which DC

power supply connections are
brought from AMP Connector

by a filter mounting block
(NRAO-B13440M31) and add

0.1 uF RFI suppression filters
(Spectrum control type BEOO1DAl04P)
in all power supply lines soon

after AMP Connector

Add resistors R36, R37, R38, and
R39, C34 and €35 and diodes CR3
to CR6 on the PLL PC Board (see
drawing No. C13250S2).

Design changes of L2 and L3
modules provide phase stable
50 MHz comb; therefore, this
comb generator is no longer
required. A 10 @B pad is
introduced to keep proper comb
level to the phase lock board,
which will minimize chances
of false lock till a later
day when the phase lock

board is re-designed.

Filtering 100 kHz and 5 MHz
floating around in the B
rack. Also suppressing
transients on power .supply

lines, especially + 28 V

when coaxial relays are

switched ON and OFF in the L6.

RC time constants are put
to reduce amplitude of
transients and diodes are

put to protect the CMOS
analog.switches from the

transients.



(h) Add a series capacitor C35 and an

inductor L1 to ground at the L.O.

port of the second mixer MD11l3

(Ul on the phase lock board - see

circuit schematic C13250S2).

Ll = 0.1 uH

C35 = 75 PF CHIP Capacitor

(i) Replace 1200 MHz low pass filter

in the 50 MHz comb signal path by

a 0.141" coaxial cable.

3.2 Drawings Effected

See enclosed list - page 3.4

3.3 Drawings Enclosed

(a)

(b)

(c)

(d)

(e)

L6 Block Diagram
(Figure 3.1)

Phase Lock Loop P.C. Board
Schematic (Figure 3.2)

Drive Circuit, etc.
(Figure 3.3)

BOM: L6
(Table 3.1)

BOM: PLL PC Board
(Table 3.2)

Filter out 10 MHz coming from
0.01 to 1 GHz amplifier.

The 10 MHz is generated due

to finite isolation between
two L6's and intermodulation in

the amplifier.

The design changes of L2C
module requires that a

1050 MHz LPF is used in

outputs of the comb lines
coming out of the L2C module.

Thus, the 50 MHz comb spectrum
is already limited to 1050 MHz
and the 1200 LPF is no longer

necessary.

D13250B01
C13250502
C13250s4

A13250Z10

A13250Z05






6 5 4 3 2 1
T o2ev joare ] omamar | oaressonr { De ScmPTION
| ] ) | ]
-ls;MBm
LPFE 34B BPF 3000MH
D fe =600 MHz ATTENUATOR 3000/500—— J9 REF.
W?E_“_(/[L— FL2 26 A2 48 FL3 49
H RANGE 1048
T L SWITCH 18 SO MH COMB ~1512¢8m
o " -3315@5&“ LINE o 2400MHz <J7 ALT. REF.
———4))13 LOW FREQ.
—d 5; -448m OU'TPLJTQ
— 104B FIRST
SEA(}SE‘F? | COUPLER <4 1 MIXER
| Al 4 veem g ML &
LE l L T 0dBe
BNC-FP
-44BMe U o Muz LE PHASE LOCK UI\HT | -104B
10.1 D ¢ e COUPLER ——=<Ji12 OUTPUT
AMP A\3250Z06 | DC S| 4te, §2i.58m
10 tdBMe J‘S > 1 3490-3990 VM
C 0. l;'\QAHF.z‘ > > T > 1 | fo= [aer +n 2502101 MHE)
IL.F. RE
DRIWVER FOR Y1G-TUNED DRIVER FOR
!N\BCIDCCA\’W('OR DE}-T“@CSTEOR > L;S\%P l,2 Y1 G FM > SCILLATOR «—{YIG TUNING
| i Ul lcoin *x Yi 54 COIL * %
HIGH /LOW INTEGRATOR| MANUAL
LOCK CONTROL RESET | ¥ TUNING
L_ CIRCUIT _] CONTROL
1 "MANUAL | COMPUTER
i +IOV
' FIXED 1 1
N 1OV TO RELAVYS REFERENCE VA
COMPARATOR BUEN /77 F s v L ' CONVERTER NOTES:
NICHLA Jawes 1 I J7,J8,J9,J12,J13 ¢ JIS ARE ON REAR
! CONTROC Y SEAkeN tuNIBIr A PANEL.
— E75V 1 le BITS 5 2. % = BOM. AI3250Z08,ITEM 1S.
" [COMPARATOR > APPER *%=B.OM. AI3250Z07
J{ 3.
FROM SERIAL TO , -
DATA o—>— PARALLEL > LATCH S5-BIT:
SET FONVERTER 1 COUNTER L \TEM NO'S PER BOM.
N ' c ) AR250Z10
§ PARALLEL ) 2 g;%FéDr\‘le? x\x% %%EC\EEE NS
TO [ .
AT o eEriAL ossc.‘%ﬁ_R;\CT%R 4. ALL POWER SUPPLIES IN MODULE ARE FIRST
SET CONVERTER N " FILTERED USING O.laF RFl FEED THRUS.
> T
@) ANALOG LOOP AMP VOLTAGE '
DATA ¢— MULTI- @®A/D OUTPUT VOLTAGE SIGNALS FIGURE 3.)
SET PLEXER POWER SUPPLY VOLTAGES A U S TE ST SeECICD } e NATIONAL RADIO
TOLERANCEY. AMGLES 2 e - GHz ASTRONOMY
: a2 LLSYNTHEDIZER] OBSERVATORY
3 ! _ 1 PLACE DECRIALA LR, £ : Trawm v - ::'§-
H | CONTROL CARD AIB250Z 1 | MATERIAL tBLOCK DIAGRAMFF i w
. NEXT ASSY USED ON NS Fisloc | e DIS2S0R0] Jrev: :L:_”
8 l 7 | 6 5 { 4 3 2 | 1







Z=F HO9Td

0
~
-4

0
oo
AAAAA

@

42

u cas
} t 4851-1c)/8 -P
O-1 QN @"" uous
" 2%t | UL FLY
80 MH;@'—‘ .l 5; %‘i 4851-10/3-P
mMsoaNblo;Lmr $ r— w1 R
. m 3
b
<
<
<
< VWWWA
o2 it
J3 S b4 LOOP-AMP
¢—52 { ool 15 $nee o
<5 18" . ° b4 :E 130 w0 ¢
~qdBm { ol o
@  WONITOR 3 RI2 51} I N
10.1 MHz 25t o J 1 1 ' 4
| »- Tea t0lee . >4
cad 1 ° uc:z%to @ MONITOG ue
01l |;- ¢ . s O ooogqoo
I, ]__ rz13 ers 1 L Ras e
2 LUK 890$ 2908 > AP >
© b4 < K L.C84 .]
Ot
« | 8 L ,OJ\Q
g . O
]
N U2 .
no;uu RuR 0630 j == ve
[-2% 1% U it 4 19 2 71 3
ARF Y
C“-E-—-q ‘%qaﬁsv -XV -
o -L = s S rs? -
. <SR9 S R1@ ~AN
= 3730 3150 LOK \
%s.t‘ -CRG
iy | ; e
1 4 v
crd . |44 "‘-'5°° )
IN9i4 13 oY ro L‘OOCCE /w;:exsmoa
b 1o
) ) D D8 Ravyes psB ADD ! dB LErEC AT 72, 13¢
P 4 9 P4 AOOED!LI, R8GC NECURSY
:’ln‘l‘g: ?t': $ C 1’,,/” CB L TIRU C 3G A0
4 P CRI THR CEXp (103 038:¢
1223.24.00.0 f.dl'lb-‘b’%
23.C2 0N NS 1
B oy o 31003 s edk
cod. 1OPf NRS &
REVECSED RYL TG OV s

1. UNLESS OTHERWISE SPACIRINO!
Q. Aue BES1STORY ARE 1N CHM®,
B, AL CAPACITORY ARK 1N A .

L. AR OFSIONATIONS UtkD;

CILA Lo CRL TR CRG, J) THRU X6 ¢Li, FLE,

Qa4 Qt, R AB9, Ul THAU LS, |

8. m;:uwu DOSIGRATIONS NOT JAKD!

4. FOR ©.0M. SEE AI9290E0%

Lo

A28 € 29 nvas 2.7
R3¢ mas 24X

LN darg k Laan Y [ lendd M 1]

DEE et

L
L_A

I ‘Puasgy Loex MC. Boaro

o

SSHRMATIC Duasam

- v - -

ASTRONOMY
OBSERVATORY

CHAMOTIESVILLE, va S2300

Vj 270 & Gup Svunayizen | NATIONAL RADIC




€-¢€ TANOId

; - e e e e - SR
j 4 3 ‘I 2 1
\ sv 63 atv. 7313 ORANM BV APAYVD 8Y OLICRP TN
+ X TV
] SR su8v 0 L00P Ak +i8v R o T ]
) oy of A A Vs BT SR
c50 LocK WIT” e oo3-loata 5, A
ok 1 “ ogs o coure. | A_IH ST SR
WA, i i & - € <3
D C’%{’OG@ ° f’ Z (i’agkftnoﬂ SN} ¢ Yaty AVANTEK ASFIISIM
CA% ¢4 3 REVISED 1066, 1061aK61
Y ]

1IC69,106%. 1066, ALDED
Ca4cs 1O Fm Lol CRIVEL]
AND REF DESIG TD DkM S
CKXT3

o |24 LON FANGE™ WAS HIGH
HilGH " WAS L QY RANGE
TUNING § FM COIC DRIVER
30°78 ROD: RIf R 140 S FOR
[ 1 A A-9/SMm

8o
11
113
A
Ox
(o]
x\l

HIGH/LOW RaNGE SELECT RL
+ AOD - 3481048 ATYEN.

Tioyv CNG i (640 BETNEEN 'WE®
CNTR. ZERO CONTACTS WAS

L4 - - ~Ne
FRONT AONEL, " Eu;f‘ 1106 vl Y

PROM LI TNWAS TPRON
OUTPIY oF SomANL . B
HARMONIC GENERLT IR~

NORM/ LT REF. DI AELAY

YIG OSC.
TUNING COlL R0
IK

v
10K, (O TURN
FRONT FPANEL
TUNING SLOPE

. e OFSTINATION wAS
C I ESTSTOR CANY, G
= :o;m &l -4
- AvaNY 208 | IO R 4. Bl 200
‘Wag%ﬁy—%"’,‘":’ ',,," g;o'n".nr -15V FM COIL ORIVER
VANTEK -7/ 23R 1 e N,
TUNING COIL ORIVER FOR BOM _SEE A13250Z07
] al
MANUAL TUNING CONTROL
e T OMPUTER
40n, 91"3‘:7020 ?f‘ & 40a. ——o,c\o_’“q OF CONTROL CARD COMN.
10G7 OF CONTR. ORD @ AAN g
o rv NC N/c} VW =428/ Opan CONTROL
| HIGH
348 N
MANUAL TUNING . B840 OF CONTROL CARD COMN.,
1OK, IOTLRN 10G30F CONTR 09RD a0 contro, <> N0 > [ec20-600-0]. ~o? [ 848 OF MJ CLow Lock
FRONT PANEL CARD CONNECTOR ket T CARD.CONNECTOR
LOW RANGE
B 1048 “O——9- A40,0F -CONTROL CARD CONN.
I FROM LEJB it TO 'R’ INPUT OF MIXER ON w64

10G5,/0G 6 OF CONTROL CARO

PHASE LOCK UNIT
} QALT. HA REA

— 0/0—’560 OF CONTROL CARD CONN.

NoTe. HIGH/LOW RANGE SELECT RELAYS

EOME LINTTS WIN{LOW SERIAL NDS, L5E I
RELAYS TYPE SA3-10002:2, (AMP),IN PLACE OF
TRANSCO RELATS, FOR THE UNITS USING THE

AMP RELAYS, A +I5V SUPRLY 15 USED 4
- 18M20UC - FOUR. TOGGLE BWITCHES ON
Riac10 %Z&ﬁ%v‘) FAIACHILD - TO Y16 OSCILLATOR (+20V) FRONT PANEL
q0a [R5 MICROFILMED.
$28Y NNt c 4T == =047 oars. 42/ v Tervm 2
TO RF INPU
> Surie ¥ nchaons e w ncnis. |/ B 2-a Gz ovnTHESIZER] NALONAL RADIO
Al oo anvrra, | O ono et stowadaee: 2 2 L6 OBSERVATORY
CARD CONNECTOR T——. Ji -i_— 170ACE Decans La0: & o e e e e e e e memmwad Tt A 00
g 1 “;::;:Ao:fwxx: s  DRIVE CIRCUITS, ETC. 0:':::" u': .7,
{ +20V REGULATOR : SR it
L FINISH;

w ] aev
3 2 1




List of L6 Drawings Effected

I. 2-4 GHz Synthesizer Module (L6) Drawings, Artwork & Bills of Materials

Schematic & Logic Diagrams

Pnase Lock Unit

SO ML 11 >

C1325082 &——Effected

o ea— P p -
po po 4 V1L VL LAVITI T otneEe T ator
Drive Circuits Etc.
Control and Interface Card

Bills of Material

Phase Lock Unit

Phase Lock Unit Enclosure
Driver Boaxd

Front Panel Assembly

BF325633 Deleted
C1325084 ¢—— Effected
D13250L3

Al32502Z5 ¢ Effecteq
A1325026
Al325027
A1325028

OO

502471 1T Fa 2w
SO IR L ITRTON T OOy

Component Plate
Control and Interface Card

Assembly Drawings

" 2-4 GHz Synthesizer

Phase Lock Unit P.C. Board
Phase Lock Unit Enclosure

50 MHz Harmonic Gen.

Front Panel

Control and Interface Card
Driver Board

Wiring Lists

Control and Interface Card

Printed Circuit Board

Phase Lock Unit

3 ea-da o,
I COY

Artwork
C132508B6 «—— C13250aB5 —

2l A2 eAnRNT
[T perope v o ey

Silk Screen

325029 Deleted
Al13250210 ¢—— Effected
Al3250z11

D13250P7 ¢————Effected
C13250P5 ¢——- Effected
Cl3250P6

C13250P8 Deleted
Cl3250pP9

C13250P10

B13250P11

Al13250%W3

Drill Drawings

D13250M20 < Effected

€13256M24 Deleted

Priver Board
Meter Resistor Board

Mechanical Drawings

Rear Panel

Front Panel :
Bar Supports, Right Side
Bar Supports, Left Side
Top & Bottom Cover

Side Plate

Component Plate

B13250AB3
B13250AB8

Mixer and Coupler Mounting Bracket

Filter Mounting Brackets

Mounting Brackets for 100-pin Connector

Guide

Tuning Coil

Phase Lock Unit Enclosure
Wire Wrap Board

B13250AB4

Cl3250M23
B13250M25

B13250M11

C1l3250M12

B13250M28 (Parts 1&2)
B13050M28 (Parts 3&4)
C1l3050M22-2

B13050M18

C13250M2) ¢—— Effected
B13250M27 ¢«—— Effected

C13250M26
B13250M15

B13050M4
C13250M29
Cl3250M22
D13520M1



3.4 Input-Output Connections

O s
Jo O
O Ji10
Jil O
O Ji2
Ji3 O
O J14
Ji5 O
O Ji6
O

11

Pl

SN oy &

| NI ae &

" TRIPLE WIDE MODUL
(REAR VIEW) .~

OMQ
Connector

J7

J8

Jo

J10
J11
Jl2
J1l3
J14
Jl5
J16

-15 + 2 4Bm @ 2400 MHz
50 MHz Comb =33 * 5 dBm/line
~15 * 3 dBm @ 3000 MHz

+16.5 * 1.5 dBm @ 3.49 to 3.99 GHz

First IF OUT

+10 + 1 dBm @ 10.1 MHz

+

R

€)
@
®

®O 6|0

©® 66
Qoo

©© 66 |0

SNONONORONGEG)
UNONONOISNOND
QOOOHOL OB

P1

(REAR VIEW)

Input
Input
Input

Output

Input



Pin

Function

[ EHERLUDZMMOO WY

d 2

NHKX BT HHN x

]

+15 v
Ground
+5 vV

-15 Vv

Analog MUX. Input Ch. 3

Ground

Address Bit 1 (LSB)
(Low True)

Address Bit 2 (LSB)
(Low True)

Address Bit 3 (LSB)
(Low True)

Address Bit 4 (MSB)
(Low True)

Serial Input {(Low True)
Input Lock (Low Ture)
Input Strobe (Low True)

Serial Output (Low True)

Output Clock (Low True)

Output Strobe (Low True)

Input Enable In (Low True)

Output 1 Enable (In)
(Low True)

Output 2 Enable (In)
(Low Ture)

Enable Signal, Sub Mux
Add. 0 (Low True)
Enable Signal, Sub Mux
Add. 1 (Low True)
Enable Signal, Sub Mux
Add. 2 (Low True)
Enable Signal, Sub Mux
Add. 3 (Low True)
Enable Signal, Sub Mux
Add. 4 (Low True)
Enable Signal, Sub Mux
Add. 5 (Low True)
Enable Signal, Sub Mux
Add. 6 (Low True)
Enable Signal, Sub Mux
Add. 7 (Low True)
Enable Signal, Sub Mux
Add. 8 (Low True)
Enable Signal, Sub Mux
Add. 9 (Low True)

Pin

Function

<

g g NN X Z

cC
DD

FF

Enable Signal, Sub Mux
Add. 10 (Low True)
Enable Signal, Sub Mux
add. 11 (Low True)
Enable Signal, Sub Mux
Add. 12 (Low True)
Enable Signal, Sub Mux
Add. 13 (Low True)
Enable Signal, Sub Mux
Add. 14 (Low True)
Enable Signal, Sub Mux
Add. 15 (Low True)
Analog MUX OUTPUT (High)
Analog MUX OUTPUT (GRD)

Analog MUX INPUT Ch. 7 (+28V)
GRD. Signal, GRD. Digital

GRD. Signal, GRD. Digital
GRD. Signal, GRD. Digital
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BILL OF MATERIAL
NATIONAL RADIO ASTRONOMY OBSERVATORY

ELECTRICAL MECHANICAL BOM # _Al3250 210 REV __ A DATE PAGE __ 1} OF __ 3
MODULE # _L6__ NAME 2-4 GHz Synthesizer DWG # D13250P7 SUB ASMB _cComponent. Plate DWG #
SCHEMATIC DWG # LOCATION QUA/SYSTEM PREPARED BY C. Pace APPROVED
ITEM REF MANUFACTURER MFG PART # DESCRIPTION TOTAL
# DESIG QuUA
. NRAG Al13250210 i Component Plate Assembly -
2 NRAO C13250M21 Component Plate 1
3
4 Merrimac Anzac g&&-&ﬁiﬁxL %gwgf—géiggéifnal Coupler 1
5 Omni Spectra 1 20054-10 Directional Coupler 1
6 Angae- Watkins-Johnson MD-535+4 MIH Mixer 1
7 NRAO B13250M27 Mixer-Coupler Mounting Bracket 1
8 NRAO C13250M26 Filter Mounting Bracket 1
9 H. H. Smith 8370 Spacer {1-3/4" long x 8-=32) 6
10 #8-32 x 5/8 LG Socket Head Screw 6
11 #4-40 x 1/2 LG Flat Head Screw 2
12 #4-40 % 1/2 LG Pan Head Screw 4
.13 #4-40 x 1/4 LG Pan Head Screw 11
14 #6-32 x 3/8 LG Pan Head Screw 4
15 #2-56 x 1/4 LG Socket Head Screw 14




1€ T1dvd

‘wog

(*LNOD) OTZOSCZETW

BILL OF -MATERIAL

NATIONAL RADIO ASTRONOMY OBSERVATCRY

ELECTRICAL MECHANICAL BOM # _2a13250 710 REV A DATE PAGE 3 )3 2
ITEM REF MANUFACTURER MFG PART # DESCRIPTION TOTAL
# DESIG Qua
33 Dale RH-5 5 ohm 1% 5W 1
34 Omni Spectra 201-1A Straight Cornnector (,141) 8
35 Omni Spectra 221-1 Right Angle Connector (.141) 14

36 Omni Spectra 531-3 Right Angle Connector (.188) 1
37 Omni Spectra OMO 3C 75 R.F, Connector 6
38 Omni Spectra 218 Male to Male Connector 4
39 Alpha RG188 A/u RF Cable 13" 1
40 Uniform Tubes UT 141 RF CAble 10' 1
41 Omni Spectra 219 RT Angle Connector 1
42, Dale RH-5 40 ohm 1% 5W 3
43 2-56 x 5/8" Pan Head Screw 4
44 #2 Washer Flat )
45 2 x 56 x 7/8" Flat Head Screw 2
46 Alpha Plastics Fit_1Q5 Shrink tubing 1/16"

47 Alpha Plastics Fit 105 Shrink tubing 1/4"

48 Narda 4772=3 3 dB Attenuator ]
49 K & L Microwave 3B120-3000/500-0 BPF 1
50 Spectrum Control BEOO1DA104P .1uF RFI Suppression Filters 5




BILL OF MATERIAL

NATIONAL RADIO ASTRONOMY OBSLERVATORY '95,3 ZZ
["x] ELECTRICAL [ ] MECHANICAL BOM ¥ 41325075 REV -B- E DATE '7 1660 PAGE ___ 1. or _ %
MODULE # NAME _PHASE 'LNCK UMIT ENCIOSIRE DWG # _C13250P6 sus AsmB P.C. BOARD ASS'Y DWG # C13250P5
SCHEMATIC DWG # LOCATION QUA/SYSTEM PREPARED BY C, Pace APPROVED
ITEN REF MANUFACTURER MFG PART ¢ DESCRIPTION TOTAL
¥ DESIG QuUA
1 N.R.A.O. A1325025 PC BOARD ASS'Y -
2 N.R.A,OQ. C13250M20 P.C, BNARD 1
E 3 Robinson Nuggent 1CN163-583 16 Pin Socket ‘(Dip) 2
» 4 - Robinson Nuggent pP5178 8 Pin Socket (Round) 2
: 5 Birtcher 3AL 635 2R Heatsink 1
S 6 Robinson Nuggent 1CHO83-S3 8 Pin Socket (Dip) 1
: 7 Robinson Nuggent 1CN143-S3 .14 Pin Socket (Dip) 2
g 8 Cinch 3LPS-B Transistor Socket 2
g 9 Keystone 1502-3 Terminal 8
1O Thermalloy 22668 Heatsink 1
1 Robinson Nugent MP12100 12,Pin Socket 1
12 A Anzac MD113 Mixer 1
13 | FL1-2 K&l 4B51-10/5, 5P Filter 2
14 u? RCA CA 3076 RF Limiter 1
15 0 1-2 RCA 2N 5179 Transistor 2




1z g Jldud

N

(*1NOD) S0ZOSZETY

BILL OF MATERIAL

NATIONAL RADIO ASTRONOMY OBSERVATORY

ELECTRICAL (] necuanzear BOM § _A1325025_ REV __-4- E  DATE PAGE __ 2 OF
ITEM REF MANUFACTURER MFG PART # DESCRIPTION TOTAL
4 DESIG QU2
16 u4 Motorola MC12040 Phase Detector 1
17 us National LHO0032¢C RF Amp 1
18 Us Raytheon RC4558DN Op Amp 1
19 v2 Siliconix DG190BP Fet Switch SPDT 2
20 v3 T. I, 74500 Nand Gate 1
21 | cri-2 IN914 Diode 2
22 Rll, R12 Resistor 51 , 1/4 W, 5% 2
23 R6 Resistor 1500, 1/4 W, St 1

R10, R15
24 R31, R17 Resistor 2.2K Q, 1/4 W, S% 4
25 R8 Resistor 20K Q, 1/4 W, 5% 1
26 R7 Resistor 3.3K Q, 1/4 W, 5% 1
27 R9,R3,R13 v 100 @ " " 3
R5, R 19
28 R16 " 750 Q " " 3
29 R4 " 30 0 i " 1
R2, R22
30 R25 " 470 R " . 3
31 Rl " 47 9 " " 1
32 R20, R26 | " 130 0 " o 2




NATIONAL RADIO ASTROMOMY OBSERVATORY :P"f?)
P4
ELECTRICAL [} vecnanzca BOM § Al325025  REV DATE  ~nsn¥ _ PAGE __3 or
ITEM REP MANUFACTURER MFG PART # DESCRIPTION TOTAL
i DESIG QUA
33 R21,R27 Resistor 390 Q, 1/4 W, 5% 2
34 R32 ,R30 n 510 0 1" 1 2
35 R28,R29 " 24K 0 " 2
36 R33 " K " " 1
S
E 37 R18,R14 " 120 Q@ " 2
w 38 R34,R35 Helitrim 63WR " 10X Pot 2
w ) 103M
39 cl7 Erie 814-050-651 Red Cap .01 uf Capacitor 1
3 . 104M |
= 40 * Erie 8121~050-651 Red Cap .l uf Capacitor 12
2l a1 o Erie 8131-050-651 “0°M | Red Cap 1.0 uf Capacitor 7
(98]
N
S| 42 C23,C26 | ERIE MONOBLOCK CKO5BX472K 4700 pf Capacitor 2
o
I 43 C19,C18 Arco DM 151017 100 pf Capacitor 2
(@)
% 44 C24 Arco DM 15100J IO pf Capacitor 1
T oas U6 Siliconix DG200 Fet Switch.SPDT 1
22 AWG 8021-100 6in
46 ALPHA TIANED COPPER WIRE, BUS ‘
; 0-6591A, 22ANG .
.7 'PENNTUBE PLASTICS CORP, 0. NATGRAL TEFLON TUBING 6 in
48 R23, R24 Resistor‘, Z.7K, BW,5% ?
49

x+  Cl5, cl4, 12, c13/ cl, ¢2 c10, c7, c5, c6; cll; c8”
++ 3, 9, c20/ ¢21; ce3, c227 c16 ~
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BILL OF MATERIAL

NATIONWEL RADIO ASTRONOMY ODBSERVATORY cZ

[ ] recTRICAL [*]] MecuaNICcAL BOM # A1325025 REV DATE 770408 PAGE ___ 4 OF
I7TEN REF MANUFACTURER MFG PART il DESCRIPTION TOTAL
b DESIG QUA
50 Wwaldon NW 875 Flat Washer No. 4 Nylon 4
51 4-40 x .250 LG Screw, Pan Head, S.S. 4
$1 |R3,37,352 Resicloy  l¢, W g
A, c34, C36 .
57 |62 'Ol M Z

’

o4 |-624 c3s\pre. fr EQUIV:) 100 B~T750-T-P-sel ISPF chip Gipacitoy |
6g | LI Ol JuH I







4.0 L7: FRINGE GENERATOR - REVISION B

4.1 Modification Description and Reas

ons

Description of Modification

(a) Replace IC at position 8D on WW
board (from type 74196) by Texas
Instrument type 74S196 (Schottky
TTL) or equivalent. This is a

pin compatible replacement.

(b) Add filtering components in the
DC power supply lines just before

they leave the module as shown

Reasons for Modification

Existing IC had marginal
switching speed, unsatisfactory
to guarantee reliable per-

formance. Therefore, replaced
by a faster switching speed
device.

To filter out 100 kHz and
other switching signals

leaving out on power supply

below: lines from the module.
Cl*
To X'TAL FILTER <«—</ 000 V¥ —@———< + 15V DC
UNIT 22 pH /;1; FROM P1-16
Ccl 0.0 mH, .1 ©
To WW CARD = o *5 vV DC
/7T7 ,;; FROM P1-10
/;;2.2 uF
Cl*
P < - 5V DC
N -~
To WW CARD FROM P1-11

2.2 yF

[ 7
it

* Existing

Cl: 0.1 uF

RF1 Feed thru' (spectrum control type BEOO1DAl04P).



(c) Add a 2.2 uF capacitor in 10 MHz

mixer crystal filter unit between

+ 15 V DC line (where the power

is connected from the enclosure

to the PC Board) and ground.

4.2 Drawings Effected

(a)

(b)

(c)

(d)

(e)

Logic diagram for fringe
synthesizer card

BOM: Fringe frequency
synthesizer wire wrap card

BOM: 10 MHz mixer and crystal
filter unit

BOM: Module parts and fittings,
mechanical & electrical

Assembly drawings of fringe
frequency synthesizer card

To filter out 100 kHz going
on the power line to the
X'-tal filter unit and
causing 100 kHz side bands
on 10.1 MH=z.

D13250L2

A13250z2

Al13250Z1

Al13250Z4

D13250P3



4.3 Input-Output Connections @ + &
—1L"
@
J) @ ®®®
O - CICO
S @a®
Pl -
— CONN FUh.CTl\ON @
. 31 |t B B lo itz TPk
J2 |+ 73 34Bn@ SoMHz Tk @
J3 oI 1dRBm@ [oMHy Tt
TEI - Q,
@
— @@ @
GND
oy © + ¢
SINGLE WIDE MODULE
( REAR VIEW)) Pl {REAR VIEW)
Pl
PIN FUNCTION WIRE COLOR PIN FUNCTION WIRE COLOR
| [Phase Switch Control I 22 Enahle Sub. MPIX B34 Q
2 |19.2Hz Clock Pulse iIn 23 " " w o om 1
3 Joutput Strobe 24 " " " ” 2
g4 Input Clock 25 ”" » " " 3
5 hoo kHz Ref. Tn 26| -~ " v 4
6 27 " " " " [
7 28 | =28VDC signal GrD | GREEN
8 [putput Clock 29 +28Vv¥HC Signal GRD GREY
9 Ihnput Strobe 30 Enable Sub. MPIX Add. 6
10 +5vDC ORANGE 31 " " v 7
11 | ~5vD€ -5.2 viC BROWN 32 lonitor Word Bit 22
12 kerial Input 33 Bignal GRD
13 PBerial Output 34 PWR. GROUND BLACK
14 hadress Bit MSB 35 | Monitor Word Bit 23
15 fddress Bit 36 |Monitor Word Bit 24
I6 +ISVDC RED 37
i7 -15VDC YELLOW 38
I8 b\ddress Bit 39
19 hddress Bit (LSB) 40
20 finput Enable (Rate) a1
2! frnput Enable (Phase) 42 HIGH QUAL. GROUND

% INDICATES A FUNCTION NOT FOUND IN THIS MODULE.







L9: CENTRAL LOCAL OSCILLATOR RECEIVER - REVISION C

5.1 Modifications and Reasons - Reference Block Diagram D13230B24

This module has been extensively modified. Main reasons
for the modifications are following: Input signal levels at 1200
and 1800 MHz may be grossly different. Therefore, to provide
specified levels at 1200 and 1800 MHz, to 5 MHz Receiver and Data
Receiver respectively and also at Output from the module, it is
necessary that gain at each frequency can be varied independently.
Also, external detectors at 1200 and 1800 MHz to provide signal
at 5 MHz and Data respectively have been replaced by built-in
detectors inside 5 MHz Receiver and Data Receiver boxes. For
incorporating detector circuits and to provide front panel monitoring
of 1200 and 1800 MHz levels going to the two receivers, the
circuits of 5 MHz Receive and Data Receiver have been modified.
Also, output of the 5 MHz Receiver has been modified to make
it compatible with digital phase monitoring using fS = 19.2 Hz
off-set. Circuit for monitoring level and adjusting gain at
1200 and 1800 MHz have been added.

It has been noticed by Larry D'Addario that presence of IF
signals, along with 1200 and 1800 MHz L.O. signals at the input
of the L9 module (L9J1l), causes compression in the first 19 dB
gain amplifier ARl. Modification to correct this problem is

under investigation.

5.2 Drawings Enclosed

Most of the drawings connected with L9A have been effected.
A list of new drawings is enclosed. Following drawings are

enclosed in this report:

(a) Block Diagram - Central L.O. Receiver (Fig. 5.1) D13230B24
(b) Schematic - S5 MHz Receiver (Fig. 5.2) C13230S31
(c) Schematic Data Receiver (Fig. 5.3) B13230s32
{(d) Schematic Level Indication Circuitry (Fig. 5.4) B13230S30

5-1
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5.3 Adjustment Procedure

5.3.1 5 MHz RECEIVER - Reference Schematic C13230S31 (Fig. 5.2)

(a) Apply a total of - 4.5 dBm power at 1200 MHz with
normal 5 MHz sidebands on it (- 10 dBc at *+ 5 MHz
from carrier at 1200 MHz) to the receiver input from a

50 @ source (DC return is required).

(b) Set R22 on U2 to provide about 0.5 V at output of
CR1 (P1-21).

(c) Apply a + 8.5 * 1.5 dBm signal at 5 MHz + fS (where
fs = 19.2 Hz) from the master local osciallator system
to L9J9. Adjust DC offset pot R17 to give symmetric
cal 19.2 Hz (symmetrical around 0 DC) as measured at

'5¢!' monitor front panel BNC jack.
5.3.2 Data Receiver - Reference Schematic B13230S32 (Fig. 5.3)

(a) Apply a - 4.5 dBm power at 1200 MHz with normal
+ 5 MHz - 10 dBc sidebands from a 50 Q DC return source

to the input of Data Receiver.

(b) Tune capacitor Cl in 5 MHz trap to observe minimum

5 MHz at Data Receiver output. It should be less than

50 mV pp.

(c) Apply a - 4.5 dBm power at 1800 MHz with normal
+ 500 kHz - 15 dBc sidebands from a 50 Q DC return
source to the input of the receiver. Check that output

at Data Monitor BNC jack on front panel is 100 mV peak.
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5.3.3 Level Monitor Circuit - Reference Block Diagram D13230B24
(Fig. 5.1), Schematic B13230S30 (Fig. 5.4).

{a) Connect nominal (- 4.5 dBm) input signal at the
input of 5 MHz Receiver (Data Receiver) with normal

modulation on 1200 (1800) MHz carrier.

(b) Adjust potentiometer Rl (R2) on Level Monitor Board
with the meter switch connected towards 1200 (1800) MHz

side so that the meter reads zero.

{c) Check by varying the input signal to 5 MHz Receiver
{(Data Receiver) by + 1 dB that the meter reads ~ + 5 u A
for the meter switch connected to 1200 (1800) MHz side.

{(d) Remove the signal to 5 MHz Receiver (Data Receiver)

and normalize connections.

5.3.4 1800 and 1200 MHz Amplifier Gains in the System
Reference Block Diagram D13230B24

(a) Connect the module in a normal system.
(b) With the module front panel switch on 1800 (1200)

MHz side adjust the front panel potentiometer Pot-1

(Pot-2) to give zero meter reading.
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5.4

Input Output Connections

Pl

(REAR VIEW)

COHNN

FUNCTION

Ji

1.251.8 GHz -13 (-101[-4]

Input

J2

J3

Ja

J7

J8

J9

{+8.5 xt1.5 @ 5 MHz + £_*

Input

JI1O

JH

Ji2

J13 0

1+

0.5 dBm @ 1200 MHZ.

Qutput

Ji1é4 0+

0.5 dBm @ 1800 MHz

Output

JiIS

JI6

l’ LEGEND:
S

DOUBLE WIDE MODULE

£
s

*

not _connect

All power levels in dBm

No paranthesis -~ each L.O. carrier,
paranthesis - total L.O. power,
bracket - total IF & L.O. power,

= 19.2 Hz,

®® 6O
CRCECICIR’),

RONONO

®
®

Pl

(7 ' N\
© @@9@ Q e e ®®®®®@e® ©

(9]
<
O

+FORORPOR®OO®O® OO+

@

B
m
>
20
<
21
<

~hresent
A

Pl

PIN| FUNCTION WIRE COLOR PIN FUNCTION WIRE coLoW

b 22 |Received data level ‘
2 | 23

5 | 24

2 | 25

S5 Data out (TTL) Co-axial 26

s 27

7 5 MHz Phase-error 28| —28vDC * GREEN
8 29 | +28vbc* GREY
9 30

i0 | +5vbpC ORANGE 31

1t | —5vpC* BROWN 32

12 33

13 | High quality ground 34 | PWR. GROUND BLACK
14 35 )
(5 35

1s | +1I5vDC RED 37

17 | —isvDC YELLOW 38

18 | 329

13 | 40

20 41

21 | Received 5 MHz level &2 HIGH QUAL. GROUND

7 INDICATES LA FUNCTION NOT FOUND IN THIS MODULE.

L9
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Printed Circuit
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Art Work

Screen
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Data Receiver PC Board B13230AB09
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Circuit Board

Wire List (Module)

B13230AB33

B13230AA24

B13230M33
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Mechanical
Central L.O. Receiver
Partition Plate
Guide
Cover, Perforated
Right and Left Side Plates
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Bar Support Top and Bottom-Left
Bar Support Top and Bottom

Data Receiver/5 MHz Receiver End Plate

" " /Side Panel
5 MHz Receiver

Turret Terminal

D13230M61
B13230M04
C13050M22-1
B13050M18
C13210M04
B13230M36
B13050M23
B13230M89, M90
B13230M29, M30
B13230M27
B13230M39
B13230154
B13230M98



S.6 Bills of Materials for LOC
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NESCP
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MM
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MPM
MPM
MPM
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Mp M
MPM

TLNLZITITITIXTIT

P OVOIV VTV VUV TVO

AT 01
17
19

[ 5%

CENTRAL LO RECETVER

VALUE

50.0

VLA DATA

LT STING

PROJECT NDe 13240

DRAWING NO, 2
BOM:  CENTRAL L0 PFCEIVER

Al13230707

MFGe PART N, MAMUFACTURER ITEM¥ BOM# DESCRIPTICN cnsY
A1323n201 NRAD 1 413230207 CENTRAL LC RECETIVER 0 0.00
P13230M61 NRAQO 2 A13230207 PARPTITION PL2TF M 31.03
R130SOMNG NRAD 3 A13230207 GUICE z 0.2C
C13050M22~-1 MRAD 4 A13230207 CCVER,PERFCRATYED K 1.38
B13050M18 NP AD ] Al3230207 RIGHT & LEFY SIDE PLATES H 8.78
R13230M32 NRAD 6 Al13230207 PANEL, FRCNT A 17.9¢
47-10-204-10 SONTHCO 7 A13230207 FASTNER ,CAPTIVE 0.67
C13210M04 NRAD 8 Al3230207 PANEL, RESR 13 15.93
B13230M126 NRAQ 9 A132302Q7 BAR SUP TCP €& BTNV LEFT G 16.91
B13050M23 NRAD 10 413230207 BAR, SUP, TCP & BCTTOM G 13.4¢
PHSS 6-32 X 0.625 HW 11 A13230207 PAN HEAD SLCTTEL SS 0.02
PHSS 6-32 X 0.875 HW 12 Al13230207 PAN HEAD SLCITED SS 0.02
HSHS 6-32 X C.250 HY 13 A13230207 HEX~SOCKET HC SILCYYED SS 0.02
FHSS 6-32 X €.250 HW 14 Al13230207 FLAT HEAC SLCTTEC SS SCREW 0.02
FHSS 6-32 X 04375 HW 15 A13230207 FLAY HEAD SLCYTEL SS SCREW 0.02
PHSS 2-56 X 0.500 HW 16 A13230207 PAN HEAD SLCYTER SS 0.0?
PHSS  4-40 X 0,250 HW 17 A13230207 PAN HEAD SLCTTED <S 0.02
PHSS 6-32 x 0.250 HW 18 Al13230207 PAN HFAD SLQTTFL <S. 0.02
PHSS 2-56 X 0.875 HW 16 A13230207 PAN HEAD SLCYTEC SS 0.02
A13230277 NRAQD 20 Al13230707 METER BOARD PR ASSY 0 0.00
111-56221750 WESTON 21 A13230207 50-0-50 UACC VERT NT 18.0Q0
227 JBT 22 A13239207 SWITCH,TCGGLE 2 FCLF 6.00
1702 KEYSTONE 23 A13230207 SHAFT LOCK 0.35
B1323044A24 NRAD 24 A13230207 FRONT PANEL SILKSCREEN 5 0.00
20063 -6 OMNI-SPECTRA 34 A13230207 CPLR 6NB 1-2CGHZ 107.00
20063-6 OMNT-SPEC TRA 34 Al13239207 CPLR 608 1-2GF2 107.00
6203-313 WATKINS JOHM 35 A13230207 SPEC A13230N4 282.00
UT=141A NI FORM TUBES 36 Al13230207 CABLELRF SEMIRIGID 0.45
4B120-1200/7120-0 KiL MICROWAVE 37 Al13230107 FILTFR, TUEUL 2R PP 45.00
M12<~A KEL MICROWAVE kX A13230707 MOUNTING CLIP 0.05
tM0-3N043-75 OMNI-SPECTRA 38 A13230207 JACK,BLKHE RP MOUNT 141SR 1.50
OMQ-3N43-75 CMNTI-SPECTRA 38 Al13230207 JACK,RLKHD RFf MCLAT 141SR 1.50
OMQ-3N43-75 CMNI-SPECTRA 38 Al3230207 JACK,BLKHD RP MCUANT 141SR 1.50
0OMQ-3043-75 CMNI-SPECTRA 38 A13230207 JACK,BLKHC FF MCUNT 1641SR 1.50
202394-2 AMP SPEC IND 39 A13230207 HOOD,PIN(42 AND SC BLOCK) 0.87
204186~5 AMP SPEC IND 40 413230207 BLOCK,PIN 42 MIXEC l1.68
20493 OMNT-SPECTRA 41 Al13230707 POWER DVOR,2 WAY,1-2CH2Z 126.00
A13230218 NRAQ 42 A13230207 5 MHI PHASE CETECTCR 0 0.00
A13230716 NRAD 43 A13230207 DATA LINE CRIVER ANP 0 0.00
4A120-1800/180-0 KEL MICROWAVE 44 A13230207 FILTER, TUBUL AR B8P 45.00
NSM-531-3 CMNI-SPECTRA 45 Al13230207 PLUG RT ANGL RGlES8 3.57
NSM-218 OMNI-SPECTRA 46 Al13230207 ADAPTER,STRAKT PLUG/PLUG 4,56
0SM=201~1A OMNI~SPECTRA &7 A13230207 CONNEFCTOR,PLUG 141¢R 0.85
201143-5 AMP SPEC IND 49 A13230707 CCAXx PIN 2.48
204188~1 AMp SPEC IND SC Al13230707 CONTACT, PIN 0.23
2039646 AMP SPFC IND 51 A13230207 GUIDE SOCKET 0.21
2008313-4 AMP SPFC IND 52 Al13230707 GUIDE PIN 0.23
202%514-1 AMP SPFC IND 53 A13230707 CRAOUND GUIDE PIN 0.42
0SM-511~3 OMNI-SPECTRA 5S4 Al13230207 CCNAECTOR,PLUG RG1BS 1.96
20020P-1 CMNT~SPECTRA 56 Al3230707 TERMINATICN 8.26
KC=-19-193 KINGS 56 A13230207 CONNECTOR, PAL BNC 2.35%
KC=19-163 KINGS 56 A13230707 CONKRFCTOR, FAL RAC 2.35






Lt09
L09
L 09
L09
Lo9
Lo9

MND-C/S~Q/N DESCR VALUE MFG. PART NO. MANUFACTURER ITEMSH BOMH# DESCRIPTICN cosTt
J 18 KC-19-153 KINGS 56 A13230207 CONNECTOR, PML BAC 2.35

DSH D13230R24 NRAO 57 A13230207 BLCCK D1AGRAM 7 0.00

DWW £13230W07 NRAD 58 A13230207 CENTRAL LC RECETVER 8 0.00

AR 03 6203~-7 WATKINS JCHN 59 Al3230207 SPEC Al3230N2 247.00

2 AR 02 6203-7 WATKINS JOHN 56 413230207 SPFC Al13230N2 247,00

02 R 01 20.0. K 534-20K SPECTROL 60 Al13230207 10 TURN POT 6.0C

R 02 20.0 K  534~20K SPECTROL 60 Al3230207 10 TURN PCT 6,00

L09

**x TOTAL COST=

1473.32 »»»






MOD-C/S-Q/M

L09
1.09
L99
1 09
' 09
1.09
L09
LC9
109
L09
L09
Lo
L09
L09
L09
Lo9
L09
L09
L oo
L09
Lo9
L09

VLA DATA LISTING
MIDULE s LOS PROJECT NO. DRAWIKG NO.: A13270216
DATA SET: CENTRAL LO RECETIVER 80M: OATA LINE CRIVER AMP
DESCR VALUE MFG, PART NDO, MANUFACTURER 1TEMA BOMH DESCRIPYICN caosT
MSA A132307216 NRAO 1 Al13230716 DATA LINE CRIVER 2¥P 0 0.00
1 MPN 813230M89 NRAD 2 Al3230716 RCVR DATA AMP END PANEL J 0.00
1 MPN A13230M30 NRAD 3 413230216 RECEIVFR CATA ANFLIFIFR 3.7
1 MPN 813230M39 NRAQ 4 Al13230216 RECVR DATA ANP SIDE PANELJ 0.00
t MDA R13230M27 NRAO 5 A13230216 RECEIVERP DATA AMPLIFIEP J 2.13
a H PHSS 4-40 X 0.500 HW 6 Al13230216 PAN HEAD SLCTYEC SS 0.02
04 H FHSS 4-40 X 0,375 HW 7 Al13230Z16 FLAT HFAD SLCTYEC SS SCREW 0.02
1 MPN R13230M29 NRAD 8 Al13230216 RECEIVER DATA AMPLIFIER J 6.72
1 MPN B13230M9C NRAD 9 Al13230216 RCVR DATA AMP END PANEL J 0.00
0l DS A B13230P28 NRAD 10 413230216 RCVR DAT AMPLIFTER ASSY 1| 0.0C
04 H PHSS 4-40 X 0,250 HW 12 A13230216 PAN HEAD SLCTTFD SS c.C2
1 NSB A13230217 NRAQ 16 Al3230216 DATA LINE CRIVER ANp 0 0.00
J 02 asm=-211 OMNI-SPECTRA 17 A132301716 JACK BLKKD FNTHRU 2.15
J 03 0sSM-211 OMNI-SPECTRA 17 413230216 JACK BLKHC FCTYHRU 2.15
3 J 0t 0su-211 CMNI-SPECTRA 17 Al13230216 JACK BLKHD FDTHRYL 2.15
04 C 08 0.001UF FB3BIOFL02W SPEC CONTROL 18 A13230216 CAPACITOR,FEECTFHRU SCREW MY 0.66
01 c 17 0.001UF FR3B10OF102W SPEC CONTROL 1€ 4132307216 CAPACITRR ,FFFNTHRU SCPFW MY 0.66
c 11 0.0CIUF FR3RIOF102W SPEC CCNTROL 18 A13230216 CAPACITOR,FEEDTHRL SCREW MT 0.6¢
C 14 0.001UF FRA3BLOFLO2W SPEC CONTROL 1€ A1323Q0216 CAPACITOR,FFFCTHRYU SCRFW VT .66
1 £ 0l 1587-1 KEYSTONFE 19 A13230216 TERMINAL 3 TURREY 125 4-4CTHD 0.9
A R13230M98 NRAO 1S 413230216 TERMINAL, TURRET M(D N 0.00
DSH B13230S03 NRAO 20 A13230216 RCVR DATA AMF SCHEMVATIC 2 Q.00

s¥¥% YCYAL COST=

23432 *%¢






MODULE ¢ LO9

VLA DATA

DATA SFET: CENTPAL LO RECEIVER

MDD-Q/S-Q/¥ DFSCR VALUE

MFG. PART NN,

- ot ae LT T

LO9 Nea Al323071¢

Lee 1 MPN Al13230M89

LO9 1 MPN 813230430

Lo9 1 MON R13230M54

L09 1 MPN B13230M27

L09 8 H PHES 4-40 X 0,500
L09 04 H FHSS  4-40 X 04,375
102 1 MPN R13230M90

L09 o1 MPN R13230M29

1.09 01 DSa R13230023

L09 04 H PHSS 4-40 X 0.250
Loo c 11 0.,0CIUF Fe3R10F102W

L09 04 c 09 0.001UF FBAB1OF102W

L09 01 c 17 0.001UF FR3RIOF102W

Ln9 c 10 0.001UF FRBR3RLOF102W

LO9 1 £ 01 15871

Lon E 01 A13230M98

Lo9 J 03 OSM-211

L09 J 04 OsM-211

L09 J 05 NSM=-211

L9 J 06 nsmM=-211

Loo 6 4 01 NSM=-211

109 1} NSR 413230219

Lo9 1 NSH €13230S0¢

LI STING

#x% TQTAL COST=

PROJECT NO. 13240 ORAWING N0, 8 8132301218
BMs S MH2 PHASE DFTFCTOR 0

MANUFACTURER TTEMN ROVK DESCRIPTICN CosT
NRAD l A13230218 5 VP2 PHASE CETFCTCR o] 0.0C
NRAO 2 A13230218 RCVR DATA AMP ENC OANEL J 0.00
NRAQ 3 A13230218 RECEIVER DATA AFMPLIFIER J 3.71
NRAD 4 A13230218 SMHZ PHASE DETECTCR J 0.00
NRAO S A132301119 RECEIVER DATA ANFLIFIER J 2.73
) HW 6 A13230218 PAN HEAD SLCYTED SS 0.02
HW 7 Al13230718 FLAT HEAD SLITTYEL SS SCREW 0.02

NPAQ 8 A13230718 RCVR DATA AMP ENL PANEL J 0.00
NRAD 0q 413230218 RECEIVER CATE AMFLIFIER J 6.72
NPAD 10 413230218 SMHZ PHASE DET ENCL 1 0.00
HW 12 413230218 PAN HEAC SECTTER SS 0.02

SPEC CONTROL 16 A13230218 CAPACITORFEEDTHRL SCREW MY 0.66
SPEC CONTROL 16 A13230218 CAPACITOR,FEEDTHRL SCREW MT 0.66
SPEC CONTROL 16 413230218 CAPACITCR,FFECTHRL SCREW MY 0.66
SOEC CONTROL 16 413230218 CAPACITOR ,FFENDTHRL SCREW MT 0.66
KEYSTONE 17 A13230218 TERMINAL 4 TURRET ,125 4-4CTHD 0.09
NRAQ 17 A13230218 TERMINAL, YURRET ¥1D N 0.00
OMNI-~SPECTRA 18 A13230218 JACK BLKHD FDTHRU 2.15
OMNT=-SPFCTRA 14 Al13230214 JACK BLKHC FLTHRU 2.15
CMNI-SPECTPA 18 413230718 JACK BLKHD FDTHRU 2.15
CMNI-SPECTRA 18 A13230218 JACK ALKHC FCTHRU 2.15
" OMNI-SPECTRA 18 A13230718 JACK BLKHC FDTHRU 2.15
NPAQ 19 Al13230718 5 MhI PHASE CFTFCTCR 0 0.0C
NRAO 21 Al13230718 SMHZ DETECTCR SCHEMATIC 2 0.00

29,77 »%»






VLA DATA LTISTING

MONULE: L09 PROJECT NO, 13240 DRAWING ND,: A1323C77¢
DATA SET: CENTRAL LN RECEIVER BOM: S MHZ FHASF DFT PCB ASSY O
M0D-Q/S-0/¥ DESCR VALUE MFG. PART NN, MANUFAC TURER ITEMY BOM# DESCRIPTINN cosT
109 NS A Al132302176 NRAQ ol A13230276 S MHZI PHASE CET PCR ASSY © 0.0C
Lo9 0l £PCN €13230455 NRAO 02 A13230176 5 MHI PHASE CEYECTCR 6 3.65
Lo9 P32 1.0 K RCRO7 102-58 03 A13230776 RESISTOR 1/4w 0.06
L09 e 33 1.0 K RCROT 102-5S 03 A13230276 RESISTOR 1/4W 0.0¢
L ne e 27 1.0 K PCPOT 102=-55§ 03 A132302176 RESISTNR 1/4% 0.06
L09 P23 1.0 K RCROT 102-5§ 03 Al13230276 RESISTOR 1/4W 0.06
L09 R 13 1.0 X RCPOT 102-5S c3 AL3230276 RESISTOR 1/4W 0.06
L99 R 03 1.0 K RCRIT 102-S5§S 03 A132307276 RESISTOR /4w 0.06
L09 ° 02 1.0 K fCR07 102-5S 03 413230276 RESISTOR 1/4w 0.0¢
LO9 oe R 12 1.0 K RCRO7 102-5$S 03 Al132302176 RESISTOR 1/4w 0.06
.09 04 R 05 4.7 K RCPOT 472-58 04 413230276 RESISTOR 1/4W 0.06
L09 R 10 47 K RCROT 472-58 04 413230276 RESISTGOR 1/4k 0.06
L09 R Ch 4.7 K RCRO? 472-58 04 A13230176 RESISTOR 1/4w 0.06
L09 R 07 4.7 K RCPOT 472-SS 04 413230276 RESISTOR 1/4w 0.0¢
Loo 1 r20 510.C RCROT 511-5§ 0% Al13230276 RESISTOR 1/4w 0.06
Lo9 02 R 09 240.0 RCROT 241-58 06 413230276 RESISTCR 1/4w 0.06
L09 R 08 240.0 RCPO7 241-5§ 06 A13230276 RESISTOR 1/4% 0.06
L09 0l 2 11 1.0 RCROT 510-5% 07 Al323Q776 RESISTCR 1/4w 0.06
109 02 R 14 30.0 K RCPOT 3123-5S o8 Al3230276 RESISTOR 1/4M 0.06
L09 21 20.0 K RCRNT 303-5% o8 Al13230276 RESISTOR 1/4Ww 0.06
L09 R 19 100.0 RCROT 101-5S 09 A1323C276 RESISTOR 1/4nw 0.06
L09 02 ® 15 100.0 RCRO7 101-5§ 09 A13230276 RESISTOR 1/4w Q.06
L09 01 R 17 1.0 K 3339P-1-102 BCURNS 11 Al13230776 POTLCERNET,4TURN,+-10% 2.50
109 01l R 26 47.0 RCROT 470-5S 12 A13230276 RESISTOR 1/4w 0.0¢
L09 01 R 22 ?.0 K  3339P~1-202 BOURNS 13 A13230Z76 POT.CERMET 4 TURN +-10% l.98
L09 01 R 24 1.0 M RCROT 105-58 14 Al1323027¢ RESISTOR 1/4mw 0.06
L09 1 R 25 120.0 RCRNT 121-5S 15 A13230276 RESISTOR 1/4W4 0.0¢
1L0n 01 R 28 56,0 QCPOT 560-5S 16 Al13230276 RESTSTICR 1/4¥% 0.06
L09 05 c ot 1.0 UF 8131-050-651-105M ERIE 17 A13230276 CAPACITCR MONOLYTHIC 5CVOC 1.23
L09 C 04 1.0 UF 8131-050-651-105M ERIE 17 A13230278 CAPACITCR MCACLYTHIC SOVEC 1.23
L09 C 14 1.0 UF 8131-050-651-105M EPIF 17 A13230276 CAPACITQOR ,MONOLYTHIC SCVDC 1.23
L09 ¢ 05 1.0 UF A131-050-651~1C5M ERTE 17 A13230276 CAPACITCR,MCACLYTRIC 50VDC 1.23
Lo9 C 06 1.0 UF 8131-050-651-105M ERIE 17 A13230176 CAPACITCR,MCACLYTHIC SOVCC 1.23
L09 ¢t 15 0.01 UF B8121-050~651~103M ERIE 18 Al13230276 0.01UF,50wVDC,CAP,.(REN CAP) .39
Lo9 0l ¢ 02 0.0t UF 8121-050-651~-103M FRIE 19 A13230276 0.01UF,5Q0nWVCC,CAP, (RFD CAP) <39
109 02 c 03 0.1 UF B131-050-651-104M ERIF 19 Al13230276 CAPACITOR MONOLYTHIC 5CV 0.19
L09 c orv 0.1 UF A131-050-651-1C4M ERJE 19 A13230276 CAPACITCRMONCLYTRIC SOV 0.19
Lo® o1 £ OR 2200.0 PE B8111-050-651-222M ERIE 20 Al13230276 CAPACITCR,MOANCLYTHIC 50V 0.11
L09 ¢ 13 0,47 UF B131-050-651-474M ERIF 21 AL13230276 CAPACITOR,MDNOLYTHIE SCVEC 0.35
L09 02 ¢ 12 0.47 UF 8131-050-651~474M FRIF 21 A13230276 CAPACITCR,MONCLYTHIC SOVCC 0.35
Lo9 01 cr o0t A25802 AFRTECH 22 Al13230276 CIODE,SHOTTKEY 1.05
109 01 u ol ADT41KN ANALNG DEV 23 Al13230276 0P AMP,LC CCST C1TP 2.50
L09 01 u 02 UaT33CA SIGNETICS 24 A1323C276 AMPLIFIER,CIFF VIDEC 1.00
Loe 91 03 SRA-1 MINT CKT tLABS 25 A13230276 MIXER,DOL B8atL 9.45
LO9 n 02 2M3904 MOTOROLA 26 413230776 TRANSISTOR,AMPLIFIER NPN 0.12
L09 02 0 01 2N3904 MOTOROLA 26 Al13230276 TRANSISTCR,AMPLEIFIER NPN Q.12
L0e 01 Lt 01 330.0 UH 9230-80 MILLER 217 A13230776 CHOKE RF FICPC MINATURE 0.85
Lo9 01l X ICN=-143-53 ROB NUGENT 28 Al13230276 SOCKET, 14 PIN O1L 0.27
109 01 X 1CN-083-53 ROB NUGENT 26 Al13230276 SOCKFT,8 PIN CIL 0.25
109 n2 X 3-LPS-R CINCH 30 A132302176 SOCKET, YRANSISTCR T0-5,T0-18 0.12
L09 NSH C1323n831 NRAD 31 A132301176 SMHZ RCVR & PH CET SCHEM 2 0.00
100 FPCA N132304R04 NRAD 32 Al321N07 16 S MH? Q DFTECTOR 4 0.00






M0D=-Q/S-Q/M DESCR vaLue MFG., PART N0, MANUFAC TURER JTEMN anmg DESCRIPTICN cosy

. - - .. - = - - D 4n A G U D G 0D D P A as U G e N A Bt A B B s A e e B ) S A e b e OB B " et -

L09 R 34 8.2 K RfCRANT 827-98 33 413230276 RESISTOR 1/4w 0.0¢
Lo R 04 Re? K RCPOT B27-5S 33 A130302 78 RESISTOR 1/44 0.06
L09 03 R0t 8.2 K RCRO? A22-%¢ 33 A1323027% RES{STOR (/4w 0.06
Loe 01 EpCo R13230P65 NRAD 34 Al13230276 % VWHZ PHASE CET PCE ASSY 1 0.00
L2S R 3 1.0 K RCPOS 102~5S% 39 Al3230776 RESISTOR 1/8W 0.22
L09 01 R 30 43,0 K RCRN7 433-58 40 813230276 PESISTCR 1/4w 0.0¢
Loa 01 c 1+ 10,0 PF CMO4CD100J0D ARCO 41 A13230276 CAPACITOR MICA SCCWVNC 0.1l
L09 01 cR 02 5082-2824 HEWLETT PACK 42 A1323027¢6 OTONEHOT CARRIER 7.90
L09 o1 re 03 1N4733 MOTOROLA 44 Al13230276 DICDE«2ZENER 5.1V 1 WATT 0.73

**x TOTAL COST» 42413 wwx






VLA DATA LI STING

MNOULE ¢ 109 PROJECT NO. 13240 DRAWING NO.t A1323C177

NATA SET: CENTRAL (0 RECEIVFR BIM:  METER BCAPC PCER ASSY C
MON-Q/S=-0/NM DESCR VALUE MFG. PART NN, MANUFACTURER ITEMH BOMA DESCRIPTICN cesr
LA NS & 813230777 NRAO ! 813230277 NEYER BCARC FCR ASSY c 0.0¢
109 01 Foce BL3230P61 NRAD 02 A13230277 METER BCARC PCB AcSY 1 0.00
L0Y 01 EPCO B13231M19 NRAQ 03 A13230277 MFTER ROARD ARTWCRK 6 0.0¢
Loe 01 NSH R13230530 NRAO C4 Al13230277 VETER BQARPC SCHENM CIAG 2 0.00
L09 02 R1 1.0 K 3339P-1-102 BOURNS 05 Al132302717 POTCERMET 4 TURN,¢+-102 2.5C
L09 Q2 1.0 K 3339P-1-102 BOURNS 05 Al323C177 POT,CERMET 14 TURN, ¢~-10¢ 2.50
Loo 02 cel 1NS) 4R GE 06 A132302 17 DICDE,GENL PULP 0.07
L09 CR2 1NO14B GE 06 Al13230277 OIC0E,GENL PUR 0.C7
Lo9 Q4 2.2 K RCROT 222-5S o Al323czm7 RESISTOR 1/4W 0.06
L0% 02 R3 2.2 K RCROT 222-5S§ 07 Al3230177 RESISTOR 1/4¥ C.06
L09 0s P 1502-2 KEYSTONE 08 A13230277 TERMINAL . TURRET 1/16 STK 0.02
Lo00 04 P 1589-2 KEYSTONE 09 Al3230217 STANDOFF , SWAGE 2-5¢ 1/8H 0.06
.09 01 SPCA B13230AR33 NRAD 10 A13230277 MEYER BOARD ARTWCPK 4 0.00

s¥% TOTAL COST= S.60 *%3






VLA DATA LISTING

MODULE T LO9 PROJECT NO. 13240 ORAWING NO.: A1323CZ78
NATA SET: CENTRAL LN RECEIVFR BOM: CATA LINE CRIVER AMP PCB O
MNN-Q0/S-0/M DESCR VALUE MEG. PART NO. MANUFACTURER ITFMH BOv# DESCRIPTICN cosT
L09 NSA A13230278 NRAD 01 Al13230278 DATA LINE DRIVER ANMP PCH O 0.00
L0o 01 £PCD R13231IM15 NR&O 02 A13230278 LC RCVR DRILL DIAGRAM 6 0.00
100 01 cece B12230P65 NRAQ 0z A13230278 RCVYR DATA AMP PCP ASSY 1 0.00
L09 01 8 02 10.0 K RCRO7 103-5S§ 04 Al3230278 RESISTOR 1/4W 0.0¢
L09 01 R 03 390.0 RCROT7 391-5% 05 413230278 RESISTNR 1/4W 0.06
109 01 R 04 200.0 RCRO7 201-5S 06 A13230778 RFSISTOR 1/4hw 0.06
L9 " 05 1.0 K eCep7 102-5S 07 A13230278 RESISTOR 1/4Ww 0.0¢
L09 02 R0l 1.0 K RCRDT 102-SS 07 A1323C7178 RESISTOR 1/4h 0.06
L09 0l R 06 1.0 M RCRO7 105-5S o8 Al13230278 RESISTCR 1/4M 0.06
L09 01 R 07 51.0 RCROT &10-5S 0s A13230278 RESISTOR 1/4w 0.06
L09 01 " 08 510.0 RCROT S11-58 10 Al3230178 RESISTOR /4w 0.06
LQo 01 R 09 56.0 nCROT 560-59 11 A1323Qz78 RESISTOR 1/4w 0.0¢
L09 01 c o 4,5 PF  DVJIOSA JFD 12 A13230278 CAPACITOR,VARTARLE 4.5-50PF 1.85
.99 01 C 02 82.0 PF  CM0O4EDB20J03 ARCO 13 A13230278 CAPACITOR MICA 5CChVvDC O.11
L09 02 c 0 0.01 UF 8121-050-651-103M FRIE 14 A13230278 0.01UF,S50nVDC,C*P, (RED CAP) 39
Los c 16 0.01 U B121-050-651-103M ERIF 14 A13230278 0.01UF,50WVCC,CAP. (RFD CAP) 39
L9 01 C 04 8,0 ©PF (CM05C0080J03 AeCn 15 413230178 CAPACITOR MICA SCCwWVDC 0.C¢9
L9 02 c 0% N.1 UF 8121-050~651-1C4M ERIE 16 A132307178 CAPACITCR,MOKCLYTHIC SCVCC 0.19
109 c o7 0.1 U® 8121-050-651-1C4M FRIE 16 413230278 CAPACIYCR, WCNCLYTHIC 5CVOC c.19
L09 01 C 06 5.0 PF CMCAC0050D03 ARCO 17 413230278 CAPACITCR MICA SCChvDCL O.11
.09 03 c 99 1.0 UF 8131-050-651~105M ERIE 18 A13230278 CAPACITCRMCACLYTHIC SOVCC 1.23
L09 c 12 1.0 UF 8131-050-651-105M ERIF 18 A13230278 CAPACITCR,MONQLYTHIC SCVOC 1.23
109 ¢ 10 1.0 UF P131-050-651-105M ERIF 18 A13230278 CAPACITCR,MONCLYTFIC SOVCC 1.23
L99 ol c 13 0.47 UF 8131~-050-651-4T74M ERIF 19 413230778 CAPACITCR MCANCLYTHIC SCVDC 0.35
Lo9 01 Uy 0l LHO032C6 NAT SEMICOND 20 A13230278 OP AMP,FET ULTRA FAST 17.38
Lo9 01 v 02 LH0033CS NAT SEMICOND 21 A13230778 AMPLIFIFR,CP FET 14.49
Lo9 0l L 01 10,0 UH 9230-44 MTLLER 22 413230778 CHCKE,1OMH 1C2 0.60
109 o1 ce 01 A2SR00 AERTECH 24 A13230278 DICCE,SHOTTKFY 1.05
L09 N2 X MP12100S ROB NUGENT 25 213230278 SOCKET,12 PIN TO0-8 SQUARE 0.28
Lo9 DSH 813230532 NRAQ 26 Al3230278 CATA RECEIVER SCHENMATIC 2 0.00
Lo9 EOCA R132304809 NRAN 21 13230278 RECEIVER OBATA AMFLIFIER & 0.00
L09 01 W 297 ALPHA 28 A13230218 WIRE,BUS 20AWG 0.18
L09 01 e 1n 7.5 K RCPROT 752-SS 29 A13230278 RESISTOR 1/4M 0.0¢
L0 ot c 15 10.0 PF CM04CD100J03 ARCO 3 Al3230178 CAPACITOR MICA SCOWVDC 0.11
L09 0! CR Q2 5082-282¢4 HEWLETT PACK 32 A13230278 CICDE.HOT CARRIER 7.90
L0a o1 I & § 0.001UF FB3R10F102W SPEC CONTROL 33 Al13230178 CAPACITORFEFDTHRU SCREW MY 0.66
L09 ne R0 8.2 K RCPNT R22-59 34 A13230278 RESISTOR 1/4W 0.0¢
Lo 12 8.2 K RCROT 822-5S 34 Al13230278 RESISTOR 1/4% 0.06
«xs TOTAL COSTs= 51.01 ##»

*xx TOTAL COST FOR MODULE LO9 IS 1625.15 *%






5.7

L9 Module Photographs







Figure 5.5 - Front Panel L9 Module






Figure 5.6 - Rear Panel L9 Module






Figure 5.7 - Right-Hand Side View L9 Module






Figure 5.8 - Left-Hand Side View L9 Module






6.0 L1O:

CENTRAL LOCAL OSCILLATOR TRANSMITTER -

REVISION C

6.1 Modifications and Reasons - Reference Block Diagram D13230B8 (Fig. 6.1)

Description of Modification

To Revision B:

Delete (a) 6 dB directional coupler
DC-1 (BOM: 1Item 23) (b) two 600
MHz BPFs FL1 and FL5 (BOM: Item

21) and (c) associated RF cables.

To Revision C:

(a) Replace Amplica amplifier
(type 200 LSM) by a combination
of an attenuator AT3 (nominal
2 dB) and Watkins-Johnson
amplifier AR2 (nominal gain =
19 dB) such that the net gain
is 17 8B at input signal of

- 6 dBm at each of 1200 and
1800 MHz (i.e., total input
power = - 3 dBm; total output
power = + 14 4dBm).

(b) Delete + 20 V regqulator
assembly.

(c) Install 6 4B pads between
RE* port of each modulator
(M1J mixer) and 2-way power
combiner DC-3.

Reason for Modification

600 MHz + fs (Where

fs = 19.2 Hz) instead

of the 600 MHz is required
by L14's in view of new
phase detectors in L11C
employing digital techniques.
Therefore, all this

circuitry is unnecessary.

To replace amplifier having
excessive power consumption
and gain by a lower level
amplifier to get a better

phase-stability.

+ 20 V no longer required
in the module.

To improve isolation between
1200 and 1800 MHz modulators
and get appropriate output

levels.
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(d) Change resistor R12 from 200 To provide adequate adjust-

Q to 620 Q in 5 MHz Modulator ment range for output

Driver. 1200 MHz carrier with modified
RF input to L port of the

modulator.

6.2 Drawings Effected

An updated list of drawings, bills of materials (BOM's), etc.

is enclosed. The drawings effected are:

Block Diagram D13230B08 Rev. E

RF Interconnections D13230B18

BOM: Al13230z08

BOM; + 20 V Regulator Al13230Z21-L10 - Delete
Schematic: + 20 V Regulator B13230S05-L10 - Delete
Rack D Wire List Al13050W2



6.3 Input Output Connections @ + @\
'——\_rl,'—"—'Lq
CPNCINO)
. @
J7 Ji 2
O O CONN FUNCTION @@ ®@O
8 6 Ji @®®@
J2
JI10 Ja J4 @ |
.S 8| B ®
O J8 +8.5 + 1 @5 MHz Inout @
Ji1z Pl J9 |
w O | [ O]
Ji
O J14 J12 @
215 O J13 1.2 & 1.8 GHz -6(-3) *1.5dBm Input @@
O J14 @
Jie JIS (1.2 & 1.8 GHz -28.5(-25.5)*1.5dBm Qutplt @
O .= J16 @@@
l LEGEND: No paranthesis - Each L.O. Carrier @ @
S Paranthesis - Total L.O. Power @ A g
\DE 14 & T Y
DOUBLE WIDE MODULE
(REAR VIEW) Pl (REAR VIEV
Pl
?!N' FUNCTION YWIRE COLOR lP!N' FUNCTION WIRE COLO
i 22
2 23
5 | 24
< | 25
5 lpata 1IN TTL 1 Co-axial, RG-174/U 28
& |1200MHz carrier on TTL 27
7 28 | —28vbc GREEN
8 29 | +28vpc” GREY
9 30
10 +5VDC ORANGE 31
i —5vDC * BROWN 32
12 33 _
13 34 PWR. GROUND BLACK
14 35
IS5 36
15 +1i5vDC RED 37
7 —i5vDC YELLOW 38
13 39
19 40
20 41
21 52 HIGH QUAL. GROUND

¥ INDICATES A FUNCTION NOT FOUNRD IN THiS MODULE.




Central L.O. Transmitter Rev. C (L10C) Module List of

Drawings, BOM's, etc.

Block Diagram D13230B08
5 MHz Modulator Driver Schematic (see B13230s02
Data Modulator Driver Schematic Fig. 6-2)C1323OSO7
Bills of Materials
Central L.O. Transmitter Al13230z08
5 MHz Modulator Driver A13230214
5 MHz Modulator Driver PC Board A13230Z15
Data Modulator Driver Al13230222
Data Modulator Driver PC Board Al13230223
Assembly Drawings
Not Available
Printed Circuit Silk
Boards, etc. Art Work Screen Mechanical
5 MHz Modulator Driver B13230AB10 ‘C13230M45
PC Board
Data Modulator Driver B13230ABO0S8 C13230M56
PC Board
Module Wire List A13230W08
Module RF Inter Connection D13230B18
Diagram
Mechanical
Module Guide B13050M04
Partition Plate D13230M64
Panel, Rear C13210M04

Cover, Perforated

Bar Support Top and Bottom-Left
Bar Support Top and Bottom
Panel, Front

Right & Left Side Plates

Cl3050M22-1

B13230M36
B13050M23
B13230M34
B13050M18
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Data Modulator Driver

5 MHz Modulator Driver

Terminal Turret

Data Modulator Filter End Plate

Mixer Mounting Brackets

B13230M27, 29, 30
B13230M46, 47, 48, 49
B13230M98

B13230M38

B13230M65



6.5 Bills of Materials (L1l0OC)




vi

A DATA

LTSTING

MODULE: L10 PRNJECT ND. 13240 DRAWING NO.: A13230208
DATA SFT: CENTRAL LO TRANSMITTER BOM: CENTRAL LC TRAMNSMITTER ¢}
M0D-Q/S-Q/N DESCR VALUE MFG. PART NO, MANUFACTURER TTEM# aoMe DESCRIPTICA cost
L0 NST Al32302cCe NRAO 1 413230208 CENTRAL LC TRANSNMITTER 0 0.00
L10 4 MPM R13050M064 NRAOQ 2 A13230208 GUIDE 4 0.20
L10 1 MPM D13230Mé4 NRAD 3 A13230208 PARTITION PLATE M 35.93
L0 1 MPM C13210M04 NRAD 4 A13230208 PANEL, REAP £ 15.93
110 2 MPM (13050422-1 NPAD ] 213230208 COVER,PERFCRATED K 1.38
L10 3 MPM B13230M65 NRAQ 6 Al3230708 MIXER MCUANT L 3.30
L10 2 MPM R13230M36 NRAO 7 A13239208 BARP SUP TCP & BTN LEFT G 16.91
Lo 2 MPM B13050M23 NRAD 8 413230708 BAR, SUP,., YOP & BRQOTTOM G 13.4¢
t10 1 MPM Rl3230M34 NRAD S 412239208 PANEL, FRCAT A 75.00
L10 2 MPM KC-19-153 KINGS 10 Al13230208 CONNECTNR, PAL BAC 2.35
L10 2 MPM R13050M18 NRAD 12 A13230208 RIGHT £ LEFT SICLE PLATES H 8.78
L1n 08 H SLWS 4~40 HW 15 Al13230208 SPLIT-LOCK WASHER €S 0.02
L10 1 NS A A13230214 NRAO 16 A13230208 FAST PULSE MODULATOR 0 0.00
L10 1 NSA A13230222 NRAO 17 A13230208 DATA MQOULATCP 0 0.00
L10 02 M0l M1J WATKINS JCHN 18 A13230208 MIX,0DBL BAL 0C~1GHZ SMA CCN 73.00
L10 M 02 M1J WATKINS JCHN 18 A13230208 MIX,0fL BAL CC-1CH2Z SMA CCN 73.00
L) 1 FL 03 4R}20-1800/120-0 KEL MICROWAVE 19 413230208 FILTER, TUBULAR BF 45.00
Lo 1 L 02 48120-1200/120-0 KEL MICROWAVE 20 Al13230208 FILTER, TUBULAR AP 45,00
Lo AT 02 FPRT-06 TEXSCAN 21 413230208 608 ATTEANUATCR 35.00
110 02 AT 01 FPBT=-06 TEXSCAN 21 A13230208 6DBR ATYFNUAT(OR 35.00
L10 2 PD 02 20493 OMNT-SPECTRA 22 A132301208 POWER DVOR,2 WAY,1-2GH1 126.00
L10 PD 03 20492 OMNT-SPECTRA 22 A13230z08 POWER DVOR42 WAY,1-20GH2 126.00
L10 1 FL 04 48120-1500/1000-0 KEL MICROWAVE 25 Al13230208 FILTER,TUBULAR RP 45.0C
L10 1 AR 02 6203-313 WATKINS JCHN 26 A13230208 SPEC Al323CN4 282.00
L10 1 P 204186-5 AMP SPEC IND 27 Al13230208 BLCCK4PIN 42 MIXEC 1.68
L10 1 P 202394-2 AMP SPEC IND 28 413230208 HCOD,PIN{42 2ND &C BLOCK) 0.87
Lio 03 J NMQ-3043-75 OMNT-SPECTRA 29 A13230708 JACK,BLKHDN PF MCUAT 141SR 1.50
Lo 4 p NSM-531=-3 OMNI-SPEFCTRA 20 413230708 PLUG AT ANGL RG1EQ 3.57
Lo 02 Lis osM-218 CMN1-SPECTRA 31 A1323CZ08 ADAPTERy STRGHT FLUG/PLUG 4.56
L10 8 W UT-14124 UNTFORM TUBES 32 A13230208 CABLERF SEMIRIGIC 0.45
L0 15 o NSM-201-1A OMNI-SPECTRA 33 A1323012C8 COMNECTOR,PLUG 141%R 0.85
L10 2 P NSM=-201-1 OMNT-SPECTRA 34 A132307208 CONNFCTOR,PLUG 141SR 0.94
L10 1} NSA 413230221 NRAD as 413230208 POSITIVE VOLTAGE REGULATRO 0.00
L10 DSH D1323080¢8 NPAC 36 2413230208 BLCCK NTAGRAY 7 0.0C
L10 2 P 201143-5 AMP SPEC IND 17 A13230208 CCAX PIN 2.48
L 4 P 204188-1 AMP SPEC IND 38 413230208 CONTACT, PIN 0.23
L10 2 P 2039646 AMP SPEC IND 39 A13230208 GUIDE SOCKET 0.21
L 1 p 200833-4 AMP SPEC IND 40 A13230208 GUIDE PIN 0.23
L10 1 P 202514~1 ANP SPEC IND 41 A13230208 GRCUND GUIDE PIN 0.42
L10 DWW A13230W08 NRAD 403 At3232708 CENTRAL LC TRANSMITYER 8 0.00
L10 04 H HMS] 4-40 HW 50 A13230208 HEX NUT,SS 0.02
L1o 03 H PHSS 6-32 X 0.250 HW 51 A13230208 PAN HEAD SLCTTEC SS 0.02
L10 4 H PHSS 6-32 X C.375 Hw 53 A13230208 PAN HFAD StOYVED S§S 0.02
L10 08 H PHSS &-32 X C.750 HW 54 Al13230208 PAN HEAD SLCTTFD SS 0.02
L10 06 H PHSS 2-56 X Q.500 HW 56 A13230208 PAN HEAD SLCTTFQ SS 0,02
L1o 16 H FHSS 6-32 X 0.375 HW 58 A13230208 FLAT HEAD SLCYTEC SS SCREW 0.02
L10 2 H HSHS 6-32 X 0.250 HW 59 Al3230208 HEX-SCCKET HC SLCTYED SS 0.02
L) 4 H 47-10-204-10 SOUTHCO 60 A13230208 FASTNER,CAPTIVE 0.67
L10 04 4 M12-4 KEL MICROWAVE 61 A13230208 MOUNTING CLIF 0.05
10 01 H 1411-4 HH SMITH 62 A13230208 LUG, TERMIAAL LCCK 0.15

*e&s TOTAL €COSTs

1168.00 oo






MOD-C/S~-0Q/M

- o > - - - - —— e =

L10
L10
.10
L10
110
L10
110
L10
L10
L10
L1
L10
Lio
L1o0
Lo
110
110
L19
L10

N et gt pe (D (D =t 0 ot o

o
-—

>

MODULE: L10
DATA SET:

NFESCR

NSA
MPN
MO N
MPN
MPN

MPN

Z X
wn v
> Z

DL nman

08
0%
01

01
03
04
02

VALIIE

v

LA NDATA
PROJECT NO.

LISTING

DRAWING NO.3 A13220214

*%* TQYAL COST=

3l.61 **x

CENTRAL (O TRANSMIYTER BOMt FASYT PULSE MCCULATOR
MFG. PART NO, MANUFACTURER 1Y EMp ROMY DESCRIPTION COST
A13230714 NRAD 1 813230214 FAST PULSE MCDULATCR 0 0.00
B13230M38 NRAO 2 A13230214 DATA FILTER END PANFL J R.12
A13230430 NRAD 3 413230714 RECEIVER CATA ANFLIFIER 3.71
B13730M29 NRAD 4 A13230114 RECEIVER CATA AMFLIFIER J 6.72
R13230M27 NRAQ S Al13230%14 RECEIVER CATA AMFLIFISP 2.73
PHSS 4-40 X 0,500 HW 6 A13230214 PAN HEAD SLCTTED <t 0.02
FHSS 4-40 X 0,375 HW 7 Al13230214 FLAT HERDL SLCTTED SS SCREW 0.02
R13230M48 NRAO 8 A13230%14 5 MHZ DRIVER J 0.00
B13230M47 NRAC 9 Al132307214 5 MHZ DRIVER J 0.00
A13230215 NRAD 16 Al13230114 PC BCARD FAST PULSE MOC O 0.00
0.001UF FA3RI0F10O2W SPFC CONTROL 17 Al13230214 CAPACITOR ,FEEDTHRL SCREW MT 0.66
C.001UF FRARLIOF102W SPEC CONTROL 17 413230214 CAPACITOR,FEECTHRPU SCREW MT 0.66
1587-1 KEYSTONE 18 Al13230214 TERMINAL , TURPET ,125 4-40THD 0.09
B13230M98 NRAD 18 Al132301214 TERMINAL, TURRET ¥CD N 0.00
nSM-211 CMNI-SPECTRA 19 A13230714 JACK BLKHC FOTHRY 2.15
0SM-211 CMNI=SPECTRA 19 Al1323021¢4 JACK BLXHO FDTHRUY 2.15
0SmM-211 CMNT-SPECTRA 19 A132301714 JACK BLKKC FCTHPU 2.15
0SM-211 OMNT-SPECTRA 19 Al13230214 JACK BLKHD FDTHRU 2.15
B13230S02 NRAN 20 Al1323021% S MHZ DRIVER SCHENMATIC 2 0.00






VLA DATA LISTING

MONULE: L10 PROJECT NO. 13240 ORAWING NO.: A1223C215

DATA SET: CENTRAL LO TRANSMITTER A0M: PC BOARD FAST PULSE MOD O
MOD-0/S-0/M NE SCR VALUF MFG, PART N0, MANUFACTURER ITEMY 8OM#H DESCRIPTICN cCcsT
L0 NS A Al13230215 NRAD 01 A13230215 PC BOARD FAST PULSE ¥OC O 0.00
L10 0t EPCD C13230M45 NRAQ 02 A13230715 FAST PULSE MCD CR CIAG 6 3.19
Li0 01 R0 1.2 K RCRO7 122~5S 03 A1323Q715 RESISTOR (/4w 0.06
110 02 R 02 300.0 RCROT 301-5S 04 A132301215 RESISTOR 1/4W% 0.C6
110 P 05 300.0 RCRO7 301-5% 04 413230215 RESISTOR 1/4h 0.06
L10 o1 R 03 3.0 K RCRO7 302-5S 05 Al13230715 RESISTOR 1/4a%w 0.06
L0 01 P 04 1.0 K 3339P-1-102 BOURNS 06 Al132307215 POT,CERMET,4TUPN,+-10% 2.5C
(R 1] ol R 06 2.0 K RCRO7 202-5$ 07 Al13230215 RESISTOR 1/4%w 0.06
Lo 01 ° o7 1.0 K RCROT7 102-58§ 08 A1323021%5 RESISYOR 1/4%w 0.06
Lio 01 P 08 S0.0 3339P-1-~500 BOURNS 09 A13230215 POTLCERMET,4TURN,¢-102 1.98
110 04 R 09 200.0 RPCROT 201-5S 1¢ A13230215 RESISTOR 1/4w 0.06
Lio P 10 200.0 RCROT 201-5S 10 A13230215 RESISTOR 1/4M 0.0¢
Lo P11 200.0 RCPOT 201-5S ic A13230215 RESISTOR 1/44 0.06
L10 rR12 200.0 RCROT 201-5S 10 A13230215 RESISTOR 1/4¥ 0.06
L10 01 c o1 910.0 PF DM15911J ARCO 11 Al132301215 CAPACITOR,MICA 500VCC 0.12
L10 01 c 02 15.0 UF (S138BF156K SPRAGUE 12 A13230215 CAPACITOR,TANTALLVM 20VDC 0.24
L10 ¢ 04 1.0 NF 8131-050-651-105M ERIE 13 Al3230215 CAPACITOR,MONOLYTHIL 50vVDC 1.23
L10 ne c 03 1,0 UF B8131-050-651-10Q5M ERIE 13 Al13230215 CAPACITCR,MCAQLYTHIC SOVCC 1.23
110 02 ¢ 05 150.,0 PF DMSIL1S1J APCO l4 413230215 CAPACITOR,MICA 3CCVNC 0.13
L10 C 06 150.0 PF DM51151y ARCO 14 A13230715 CAPACITOR,MICA 3CCVNC 0.13
L10 01 ¢ o7 1500.0 PF DMI9152J ARCO 15 A13230215 CAPACITOR,MICA SCOVIC 0.15
L10 01l Q ot MPS3640 MOTOROLA 16 A13230215 TRANSISTOR, SM SIGNAL 0.13
L10 Nt v n LHO033CG NAT SEMICOND 17 A13230215 AMPLIFIER,CP FFT 14.49
L10 01 t o 1.0 UH 9230-20 MILLER 18 A13230215 CHOKE,RF FNICRC MINATURE 0.30
L10 01 L 02 10.0 UH 9230-44 MILLER 19 A13230715 CHOKE,10M+ 10% 0.60
L19 01 crR 01 1N9378 MOTORDLA 20 4137230215 DIODE,REF TC 9.0V 4.58
L10 01 R 02 A2¢800 AFRTECH 21 A13230715 O1ODE,SHOTTKEY 1.05
Lo 2 X 3-LPS-B CINCH 22 A13230215 SOCKET,TRANSISTCR Y0-5,T0-18 0.12
110 01 X MP12100S RNB NUGENT 23 A13230715 SOCKET, 12 PIN TN-8 SQUARE 0.28
L10 DSH 813230502 NRAO 24 A13230215 5 MhZ DRIVER SCHENMATIC 2 0.00
Lio FeCA B13230A810 NRAQ 25 A13230215 S MHZ DRI VER 4 0.00

wex TOTAL COST=

33,01 »xv¥






VLA DATA

LISTING

MODULE: L10 PROJECT NO. 13240 DRAWING NO.: A13230222
PATA SET: CENTRAL LD TRANSMITTER BNM: DATA MCCULATCR 0
MO0-0/S-Q/M NESCR VALUF MFG. PART NN, MANUFAC TURER ITEME BOM# DESCRIPYICN CosT
L10 NSA Al13230222 NRAC 1 A13230222 DATA MODULATCR 0 0.0¢C
L10 1 MPN R13230M38 NRAD 2 Al3230222 DATA FILTEP END PANEL J 8.12
L10 1 MPN 813230M30 NRAD 3 Al3230722 RECEIVER DATA AMPLIFIER J 3.71
L10 1 MP N 813230M29 NRAO 4 A13230122 RECEIVER CATA ANPLIFIER J 6.72
L1 1 MPN R13230M27 NRAD 5 A13230222 RECEIVER CAYTA AMFLIFIER 2.73
Lio 1 MON B13230M46 NRAO 6 Al13230222 DATA MOD DRVR ENR PANEL J 0.00
tio 1 MPN R13230M49 NRAO 7 Al13230222 DTA MCD ODRVR SICE PANEL 0.00
L1o 8 H PHSS 4-40 X 0,500 HW 8 A13230222 PAN HEAD SLOTTFD ¢S 0.02
Lin 8 H FHSS 4-40 X 0.37% HW S 8132301222 FLAT HEAD SLCTYEC SS SCREW 0.02
tio 3 J o NSM-211 OMNI=-SPECTRA 17 Al13230122 JACK BLKHD FDTHRU 2.15
L10 J 02 0SM-211 OMN ]~ SPECTRA 17 A13230222 JACK BLKHC FDTHRY 2.15
L10 J 03 osm-211 OMNI-SPECTRA 17 A13230222 JACK BLKHC FDTHRY 2.15
tto 1 £ 01 1587-1 KEYSTONE 18 Al3230222 TERMINAL y TURRET .125 4-40THD 0.09
L10 1 c o1 0.001UF FR3B10F102W SPEC CCNTROL 19 Al3230122 CAPACITOR,FEEOTHRU SCREW MY 0.6¢€
110 c 12 0.001UF FBARI0F102W SPEC CCNTRNL 1s A13230722 CAPACITOR ,FEEDTHRL SCREW MT 0.66
L10 1 NS A A13230723 NRAQ 20 A13230222 MOD BUARD 0 0.00
110 OSH C13230507 NRAD 21 A13230222 DATA MODULATCR CFTVER 2 0.00

*¥* TATAL COST=

28.80 *»»
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L0
L19
L0
L0
t10
L10
Lie
L0
Lio
L0
L10
L10
L10
Lo
L10
Lo
L10
L0
L0
L0
“L1o
L10
L10
Lo
L10
110
L10
L10
L0
L10
L10
110
L10
L10
L10
Lio
L10
L0
Lo
Lio
L0

VLA DATA LISTING

MODULF: L10O PROJECT NO.
DATA SET: CENTRAL LD TRANSMITTER
MON-Q/S=-Q/M NESCR VALYE MEG, PART NO, MANUFAC TURER
NSA A13230223 NRAC
o1 EPCD C13230M56 NRAO
01 R 01 620.0 RCROT 621-5$
01 n 02 300.0 RCRAT 301-5S
01 R 03 2.0 K RCROT 202-9S
01 R 04 5.0 K 3339p-1-502 BOURNS
ol R 05 10.0 K RCPDT 103-5S
01 R 06 390.0 RCPO7 391-5§
01 e 07 2.0 K 3339p-1-202 BOURNS
0! ? 08 1.5 K RCRO7 152-5S
01 n 09 240.0 RCROT 241-SS
01l R 10 13,0 RCROT7 330-5S
01 R11 510.C RCPAT S511-58
n3 P12 200.0 RCRO7 201-5S
R 13 200.90 RCROT 201-59
R 14 200,0 RCRO7 201-5S
o1 R 18 100.0 RCRO7? 101-5S
01 R 16 5.1 K RCRO7 512-5S
01 ¢ 02 15.0 UF CS13RF]1S6K SPRAGUE
01 c o 10.0 PF CMO4CNLIN0JO3 ARCO
02 c 04 0.1 UF BA121-050-651-104M ERIE
¢ 0% 0.1 UF 8121-050-8651-10C4M ERIE
01l C 06 0.04TUF B8121-050-651-473M ERLF
01 c 07 330.0 PF C(CMO4FA331J03 ARCO
71 cC o8 120.0 PF CMO4FD121403 ARCO
ol c 09 24.0 PF (CVMO4FN240J03 ARCO
c 1 1.0 UF 8131-050-651-105M ERIE
02 c 10 1.0 UF 8131-050-651~105M ERIE
N1 c 13 150.0 PE (CMO4FN151403 ARCO
01 C 1% 47C0.0 PF A121-05N0-651-472M ERIE
o1 L ol 47.0 UH 9230-60 MILLER
0l L 02 22.0 UH 9230-52 MILLER
01 Lt 03 3.3 UH 9239-32 MILLEP
02 R 0} A28800 AERTECH
cr 02 A2S5800 AERTECH
0l r 03 1N937R MOTORCLA
01 U 01 LM318H NAY SEMICOND
N1 u 02 LKrO033C6 NAT SEMICCND
01l X nP-5178 ROB NUGENT
01 X MP12100S RO8 NUGENT
EPCA R13230AR08 NRAO
DSH €13230507 NRAD

Lt10

#** TOTAL CDST=

“x% TOTAL COST FOR MODULE L10 1S

35.38 **»

DRAWING ND.: A13230223
BNOM: NMCD BCARE
ITENY BOMK DESCRIPTICN cosf
01 413230223 MOD BOARD 0 0.0¢
02 A12230223 DATA MODULATCR CRIVER 6 0.00
03 Al13230723 RESISTOR 1/4w 0.06
04 413230223 RESISTOR 1/4hw 0.0¢
05 A13230z223 RESISTOR 1/4w 0.06
06 A13230223 POTL.CERMET,4TURN,+-10% 1.98
c? A13230223 RESISTOR 1/4Ww 0.06
08 Al3230223 RESISTOR 1/4%w 0.06
09 413230223 POT.CERMET 4 TURN, +~10% 1.98
10 413230223 RESISTOR 1/4h 0.06
11 A13230223 RESTSTOR 1/4% 0.06
12 A13230223 RESISTOR 1/4w 0.06
13 A132307223 RESISTOR 1/4%w 0.06
14 413230723 RESISTOPR 1/4% 0.06
14 Al13230723 RESISTOR 1/4w 0.06
14 Al13230223 RESISTOR 1/4W 0.06
15 A13230223 RESISTOR 1/4% 0.06
16 413230223 RESISTNR 1/4w 0.06
17 413239223 CAPACITOR,TANTALUM 20VDC 0.24
18 A13230223 CAPACITOR MICA SOCWVNC O.11
19 Al3230223 CAPACITCR,MOKNCLYTHIC SOVDC 0.19
19 Al3230223 CAPACITER MCACLYTEIC SCVOC 0.19
20 A13230723 CAPACITCRMCACLYTHIC SoveC 0.16
21 Al13230223 CAPACITOR MICA SCCwVDL 0.19
22 Al13230723 CAPACITCR MICA 5C0wVDC 0.11
23 A13230223 CAPACITCR MICA SCCwVNC .11
24 Al13230223 CAPACITCR,MCNCLYTHIC SOVCC 1.23
24 A13230223 CAPACITCR,MCACLYTHIC SOVCC 1.23
25 Al3230223 CAPACITOR MICA SCCwWVDC 0.11
26 A13230223 CAPACITCR MONCLYTHIC SOVCC .11
27 A13230223 CHOKE+RF FICRC MIANATURE 0,28
28 A13230723 CHOKE.RF MICRC MINATURE 0.5%
29 Al132120223 CHCKE PF MICRC VMINATURE 0.46
30 A13230223 CIOCE,SHOTTKFEY 1.08
30 A13230223 CI10ODE,SHOTTKEY 1.05
31 A13230723 DIODE,PEF 1C 9.CV 4.58
32 A13230723 0P ANMP 1.88
33 A13230223 AMPLIFIER,OP FET 14.49
34 A13230223 SOCKET,8 PIN TC-¢ t.98
35 Al13230223 SCCKET,12 PIN T0-8 SQUARE 0.28
36 A13230223 DATA MODULATCR DRIVER 4 3.00
37 A13230223 CATA MOCULAT(R CETVVER 2 0.00

1296.8C #¢x
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CENTRAL LOCAL OSCILLATOR FILTER -

REVISION C

7.1

Modifications and Reasons

Description of Modification

To Revision B:

(a) Add a 1200 MHz BPF (4B120-1200/

120-0 by K and L Microwave, Inc.)

and a 20 4B pad between 1200 MHz
4-way power divider DC-2 and RF
port of the mixer 23. Also, add
a 1800 MHz BPF (4B120-1800/180-0
by K and L Microwave, Inc.)
between 1800 MHz 4-way power
divider DC3 and L.O. port of the
See Block Diagram

mixer.

D13230B12 (Fig. 7.1).

(b) Modify output of Buffer
Amplifier (A7) as shown below:

RS
2.2
—O
1R
R12 ? 1N4733
OUTPUT
MONITOR

Reasons for Modification

The two BPF's have been
added to filter harmonics
of 1200 and 1800 MHz going
to the mixer. The 20 dB
attenuator has been put in
1200 MHz path (note 1200
MHz is given to R port of
the mixer) to reduce R port
input of the mixer so that
intermodulation products
generated in the mixer

are low (at least - 40 dBc

compared to the desired product.)

Design change of monitoring
600 MHz round trip phase
digitally using 19.2 Hz off-
set and digital phase detector
in new Central L.O. control

modules Rev. C (L1l1lC).
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2. To Revision C:

Replace Phase Lock Loop PC Boards by New Phase Lock Loop Boards
new design boards and remove 1200/ contain VCO sweep circuit.
1800 MHz ¢ ~Error Indicator Board The loop filter and lock
(A4). See enclosed description of indication functions have
the new circuit and adjustment been separated out when
procedure. input signal is present.

However, when the signal
not present the lock
indication will be given
by drifting of the loop
integrator to one side.
The 1200/1800 MHz 9 ~Error
Indicator circuit is no

longer required to drive

the LED's.
7.2 List of Drawings Enclosed
1. Block Diagram Central L.O. Filter (Fig. 7.1) D13230B12
2. Phase Lock Loop PC Board Schematic (Fig. 7.2) D13230S13
3. Zero Crossing Detector Schematic (Fig. 7.3) B13230S26

4. Bill of Material Central L.O. Filter (Fig. 7.1) Al3230Z33

5. Bill of Material Phase Lock Loop PC Board A132302Z32

7.3 Phase Lock Loop

7.3.1 Phase-lock loop boaxrd - Reference Schematic D13230s13 (Fig. 7.2)
The phase-lock loop PC board contains loop DC

amplifier and integrator. Loop out-of-lock indication

circuit and VCO sweep circuit. When the VCO output

frequency is different from the input reference signal

a free running multivibrator output is connected to

the input of the loop integrator. This makes the
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integrator output to vary in sawtooth fashion and sweeps
the oscillator frequency. When the oscillator frequency

is within the pulling range of the loop, the loop should
acquire lock and the multivibrator signal to the integrator
is cut off.

The output from the phase detector is terminated at
the input of the phase-lock loop boarad by a 51 € (R26) in
series with a 470 pF (Cl1l3). It is amplified by the
operational amplifier (U2) to 210 V p—-p for a 2m radian
phase change. It can be monitored at ¢-error monitor
point. The loop can be opened manually by setting the
three position toggle switch S1 in open position or by
an external +5 V signal at "REMOTE" in the remote position
of the toggle switch. The loop open/close function is
performed by one section of the dual SPST switch AD7513 (US).
The other section of the U5 is used to connect a free
running multivibrator output to the input of the integrator
U3 and is controlled by out-of-lock indication circuitry
consisting of Ul and U4A.

When a beat signal is present at the input of the
phase-lock board, output of the wideband amplifier Ul
coupled by C5 to CR4 drives the amplifier U4A. Output
of the amplifier U4A is used to connect the multivibrator
output to the input of the integrator U3. Output of Ul
is AC coupled to the diode CR4 for the following reason.
In this type of circuit phase detector currxent to the
integrator has to be larger than the sweep current to
acquire lock. The phase detector output amplified by U2
may be such that it compensates the multivibrator output.
In that case the phase detector output will vary at the
same rate as that of the multivibrator and the loop will

not be allowed to lock. Since the multivibrator rate is



very slow (X1 Hz), the Ul output to CR4 is cut off by the
high pass filter CSR1l. This causes to open the switch
disconnecting the multivibrator output to integrator and
the loop should lock. The multivibrator is made up of
U6B and U6D and the time constant is determined by R40
and Cl2. Also the output of Ul is given to the amplifier
U4B through diodes CRl and CR2. When the phase-lock board
input exceeds about 40 to 50 mV such that Ul output is
able to drive the diodes CR1 or CR2 the U4B output will
go high and switch 'ON' the LED to indicate that the loop
is out-of-lock. Diodes CR3 and CR5 are connected in +15 V
and -15 V DC power lines of the MOSFET analog switch
AD7513 (U5) to protect it from damage due to transients.
The integrator consists of the operational amplifier
U3 and the time-constants are formed by R35, R45 and C15.
With the phase-lock loop set up properly and in lock the
output of the integrator should be close to +4V. The
resistors R33 and R31 change the integrator output swing
from %15 V to 0 to ~15 V DC as required by the VCO. Also
output of the integrator is monitored through a 10 k resistor
(R30) and is labeled as 'FREQ. ERROR'. When no signal is
present at the input of the phase-lock board Ul output is
zero and the multivibrator output is not connected to the
integrator and thus the integrator output is not sweeped.
However depending on the DC offset bias conditions of the
operational amplifiers U2 and U3 the integrator will swing
to either +ve or -ve extreme (more than 13 V) and stay
there. In this case though LED will not come 'ON' to
indicate that the loop is not in lock but the integrator
output can be used to indicate no signal condition. This

is done by computer.



7.3.2 Loop parameters

For the theory of phase-lock loops and terminology
used here refer to Phase-Lock Techniques by F.M. Gardner
(John Wiley & Sons, Inc., New York 1966).

To minimize phase difference between the reference
and signal a second order high gain integrator was chosen
for the loop filter. Also as forced sweep is required
for this system the loop parameters were optimized between
good lock acquisition and low noise performance.

From the VCO data the mean value of the oscillator
AFC port sensitivity is 0.5 MHz/Volt. Further the gain
of the DC offset network at the output of the integrator
is 0-5. Therefore the VCO gain constant

K = 0:5x (0-5 x 10% x 27 rad/volt) = 1-57 x 105 rad/volt

The gain setting of the DC amplifier Ul makes the
phase detector output swing of *10 V for a 2w radian
change. Therefore at zero crossing the phase detector

gain constant KD = 10 v/rad.
-~ 3 = - 6
Kv KbKD 15-7 x 10

For best lock acquisition it is desirable to have as
large a loop natural frequency (mh) as possible. However
noise and stability considerations forxce to limit the
same. Consider the accuracy with which -the loop tracks
the input signal and the frequency over which the system
will pull into lock. Assume a 0-1% ripple on the power
supply tuning the VCO (say about 15 mv in 15 V DC) at
120 Hz. This will cause the VCO to deviate by about
7-5 xHz (500 x 103 Hz/Volt x 0-015 V). From Equations

7=5



(4-12) and (4-13) on page 31 of Gardner we get the peak

residual phase deviation.
e = Aw-w /w 2
e m T n

Where Aw = peak frequency deviation and w. = modulating
frequency. For Ge <O?l requires wn/2w ~25 kHz. We chose
w /27 = 35 kHz, i.e. w_= 220 x 103 223
n n sec
For good lock acquisition characteristics we chose
a damping factor of 2 (see Gardner page 48). With the
above parameters this will give (i) the pull in range

(see Gardner page 45)

il

Awp/21r = ;‘1— Y3 w K Hz (%) *vV2x220x10%x15° 7x10° ~ 1 MHz

and (ii) the lock in range (see Gardner page 43)
AwL/Zn = 27 wn/2n = 140 kHz.

Essentially these will be limited by the bandwidth of
the first op. amplifiers U2. In practice the pull in
range may be limited to = 300 kHz.

From Gardner, page 9, Equation (2-10) we can express

L
K
o = (O

n T,

=12
z =55

where T, = R35-C15 and T, = R45°C1l5 in our case. Using
mn = 220 x 103 rad/sec and ¥ = 2, we get T, = 320 uS and
T, = 20 uS. For C1l5 = 0°033 pF this gives R35 = 10 kHz

and R45 ~ 600 Q.

7-6



7.4 Test and Adjustments

7.4.1 Testing and Adjustments of 1200 and 1800 MHz Oscillators

The test and adjustment procedure for both 1200 and 1800 MHz

oscillators is similar and we will describe it for only 1200 MHz
VCO. For adjusting mechanical tuning of these oscillators allow
at least half an hour of oscillator warm-up time.

a) RF output power from the oscillator as measured using
a power meter should be at least +22 dBm.

b) Connect the AFC port of the oscillator to a negative
voltage power supply through a 10 k resistor. Measure
the frequency of the oscillator using output at OMQ
jack L3J8 with a spectrum analyzer. Adjust the
mechanical tuning of the oscillator so that the
frequency change with AFC voltage of zero to -13 V DC
swings the oscillator frequency equally on both sides
of the nominal frequency.

c) With the AFC port of the VCO still connected to the
power supply measure the FM tuning slope of the
oscillator. It should be about 0-4 to 0-6 MHz/Volt
around -7 Volt at the AFC port.

d) Remove the power supply from the AFC port of the VCO

and restore normal connection.

7.4.2 Procedure to Set-up Phase-lock Loop Boards - Reference
Block Diagram p13230B12 and Circuit Schematic D13230S13

As in the case of .adjustment of the oscillators procedure
to set-up both 1200 and 1800 MHz phase-lock loop PC boards are
similar. Here we will describe it for 1200 MHz phase-lock
board with connections for 1800 MHz phase-lock adjustments
in brackets.

a) With L14J3 (L14J2) terminated and U2 gain pot R46 set

to maximum adjust U2 DC offset pot R47 so that the -



b)

c)

d)

e)

£f)

q)
h)

DC output of the amplifier U2 as measured at

'$-ERROR' monitor point is within *100 mv.

Connect a 0 dBm signal at 1200 [1800] MHz from L9J12
(19J13) module to L14J3 (L14J2).

Set the toggle switch S1 to open position and connect
a variable negative voltage power supply through a 10 k
resistor to AFC port of the oscillator. Measure the
phase detector output beat freguency as measured at
the input of the phase~lock board by an oscilloscope.
Adjust the AFC port voltage so that the beat frequency
is <10 kHz. The amplitude of the beat signal should
be about 300 to 500 mV p-p.

Adjust the gain pot R46 such that the output of the
operational amplifier U2 as measured at the '¢-ERROR'
monitor point is 20 V p-p. The DC offset should be
within *200 mv.

Check that the output of the integrator going to the
oscillator is sweeping between 0 and about -13 V at
approximately 1 Hz (the multivibrator output frequency
rate). Otherwise check the multivibrator output at
pin 10 of U6 by a scope. It should be switching
between +0-8 V and +5 V at ~1 Hz.

Remove the DC power supply from the AFC port of the
VCO and restore the phase-lock board output to the
AFC port of the VCO. Check that the VCO frequency is
swinging by about 2 MHz on either side of the
oscillator nominal frequency at the multivibrator
switching rate.

Set the switch S1 to *REMOTE' position.

Apply a pulse generator output of 100 us duration

TTL +ve with ~100 cycle repetition rate to the 'REMOTE'
terminal on the PC board. Adjust the integrator



damping pot R47 todamping as shown in Figure 7.4
by observing integrator output at VCO AFC terminal by an
oscilloscope.

i) Remove the pulse generator signal.

j) Check DC offset voltage at ‘'¢-ERROR' monitor point
with loop in lock. Adjust the bias pot on the
integrator (R44) to get the offset to within #100 mv.

k) Check the output of the integrator at the 'FREQ-ERROR’
monitor point. It should be approximately +4 V.

1) Every time setting the switch S1 to OPEN and again to
CLOSE the loop should lock back within one cycle of
the multivibrator. Otherwise the damping pot R45
may have to be adjusted slightly.

m) Set the switch S1 to 'REMOTE' position.
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01 N Y T
-0. g
-02 N i ~
-03
0 1 2 3 4 5 6 7 8
Wt

FIGURE 7.4 DAMPING ADJUSTMENT OF PHASE-LOCK LOOP PC BOARD.
Corxrect damping as shown by ¢ = 2.0 curve,
underdamping as shown by § = 0.707 and
overdamping as shown by L = 5.0 curves.



7.5 Input Output Connections @ + @
1 -
&S _©_0O
@ _©
J7 Jl! 2
O )3 2 CONN FUNCTION ®@ ®®O
O O JI W10 * 2 dBm @ 1200 MHz Qutput @@®@
Jo J3 J2 Db + 0,5 dBm @ 1800 MHz Ioput. @ @
O O J3_ b+ 0.5 dBm @ 1200 MHz Ineut, »_®
JI0 J4 14 @
Ji} O J7 JO £ 1 dBm @ 600 MHz + 'fs Input @
O J8 @
Ji2z Pi J9 @
a3 O - j Jio @
JH
(:) Jig Ji2 <:)
2 OMO)
Jie JIS & 10 + 2 dBm @ 1800 MHz @ @
O T J16 @@@@
@ @
fs = 19.2 Hz SND
A ©+ &
DOUBLE WIDE MODULE
(REAR VIEW) P! (REAR VIEW)
Pl
P!N[ FUNCTION YIRE COLOR PIN FUNCTION WIRE COLOR
| |oPEN 1800 PLL (Control,kcMOS) 22 11200 VCO CONTROL VOLTA
2 | 23 11200 VCO POWFER LEVEL
3 lopEN 1200 PLL (CONTROL,! cMos) 24 11800 VCO POWER LEVEL
2 | | 25
S CO-AXTAL 26
& |anTENNA T/H OUT CO-AXIAL 27
7 1600 MHz PHASE-ERROR 28| —28vDC GREZN
8 11200 PLL Not LOCKED (Lokic level) 29 | +2evpc* GREY
S 11800 PLI Not LOCKED (ILokic level) 30 11800 PLI. PHASE-ERROR
10 i +5VDC ORANGE 3! {1200 PII. PHASE-ERROR
11 —-—5VDC SROWN 32
4 33
13 l41GH OQUALITY GROUND 34 | PWR. GROUND BLACK
|14 395
I5 36
15 | +15vDC RED 137
17 —iSvDC YELLOW 38
18 39
1S 40
20" 41
21 800 vco conrror vorTade 42| HIGH QUAL. GROUND

¥ INDICATES A FUNCTION NOT FOUNKD IN THIS MODULE.

7-10



7.6 central L.O. Filter - Rev. C (L14C) Module Drawings, BOM's, etc.

Block Diagram
Phase Lock Loop PC Board Sciiematic

Monitor Filter Schematic

Negative Voltage Regulator Schematic

Zero Crossing Detector Scihi-matic

Bills of Materials

Central L.O. Filter
Phase Lock Loop Boards
Monitor Filter

Buffer Amplifier

Zero Crossing Detector

Negative Voltage Regulator

Assembly Drawings

Phase Lock Loop PC Board
Monitor Filter

Negative Voltage Regulator
Zero Crossing Detector

Zero Crossing Detector PC Board

Printed Circuit Boards, etc. Art Work
Module Front Panel
Phase lLock Loop PC Board B13230AB1l1

Zero Crossing Detector PC Board Al13230AB35

Negative Voltage Regulator Al13230AB05

PC Board
Module Wire List

RF Inter-Connection Block Diagram

7-11

D13230B12
D13230S13
B13230s12
B13230S190
B13230526

A13230233
Al13230z32
Al3230Z31
Al13230Z24

Al13230272, 273

A13230228

B13230P37
C13230P39
B13230P38
B13230P63
B13230P62

Silk
Screen

Mechanical

B13230AA27
B13230AB30

B13230M35
B13230M69
B13231M20
B13230M63

Al3230W10
D13230B19



Mechanical
Module Partition Plate
Guide
Panel, Rear
Cover, Perforated
Right and Left Side Plates
Bar Support Top and Bottom
Bar Support Top and Bottom Left
Bracket, Mounting 4 Way Divider
Monitor Filter Box
Terminal Turret
Buffer Amplifier Enclosure

Mixer Mounting Bracket

D13230M62
B13050M04
C13210M04
C1l3050M22-1
B13050M18
B13050M23
B13050M36
B13230M43
C13230M68
B13230M98
B13230M40
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MANULE: L1464

v

LA DATA LT STING

PRAJECT NO.

DRAWING KD.% A1323C7233

DATA SET: CFENTRAL LD FILTER f0NM:  CENTRAL LC FILTER

DESCR VALUE MFG. PART NO, MANUFACTURER 1TEMY BOME NESCRIPTICN

NSTY A13230233 NRAQ | A13230133 CENTRAL LC FILTFER 0
MPM B13230M135 NRAO 3 A13230233 PANEL, FRONT A
MOM C13210M04 NRAQ 4 A13230233 PANEL, REAP €
HMPM C13050M22-1 NRAD S A13230233 COVER,PERFORATED K
Mo M B13050M18 NRAOQ 6 413230233 RIGHT & LEFT SIDE PLATES H
MPM B130S0M™23 NRAD 7 A13230233 BAR, SUP, TCP & PCTTNM G
MpM B13230M36 NRAQD 8 413230233 RAR SUP TCP £ BTN LEFT G
upm R13230%43 NRAD 9 Al13230233 BRKT, MTC 4WAY PWR OVOR M
MOM N13230M62 NRAD 10 A13230233 PARTITION PLATE 4
H FHSS 6~32 X 0.375 HW 11 A13230233 FLAT HEAD SLCTTED SS SCREW
H 47-10-204-10 SOUTHCO 12 A13230233 FASTNER,CAPTIVE

H PHSS 10-32 X 0.125 HW 13 A13230233 PAN HFAD SLOTTFD §§

H PHSS 4-32 X C.250 HW 14 A13230733 PAN HEAD SLOTYYED €S

H PHSS  4-40 X 0.250 HW 15 Al13239233 PAN HEAD SLCTTFD SS

Y 02 SSC-0223({A) SCLID ST TECH 16 A13230233 OSCILLATOR 18COMHZ

Y 01 $SC-0222(A) SCLID ST TFCH 1?7 A13230233 OSCILLATCR 12COMHZ

FL 01 4R120-600/100-0 KEL MICRORAVE Le Al13230733 FILTER, TUBUL 2® BF

AR D1 UTA-8712M AVANTEK 19 A12230233 AMPLIFIER, SMHI-1GHI

DSA A13230724 NRAOD 20 413230233 BUFFER AMPLIFIFR 0
DC 02 PNB304=-4M VECTRONICS 21 A13230233 DIVIDER PWR 4WAY C.8-2CHZ
DC 03 PNB304~-4M VECTRONICS 21 A13230133 DIVIDER,PWR 4WAY C,.8-2GHZ
co 04 5082-4860 HEWLETT PACK 22 Al13230233 LEDyW/RESISTCR,LINMIT

crR 03 S0R2~-4860 HFWLETT PACK 22 A13230233 LEDyW/RESISTOR,LIMIT

04 MiA WATKINS JOHN 23 A132301233 MIX,0BL BAL CC-1CGFZ SMA COM
P ) § MY WATKINS JCHN 24 A13230233 MIX,DBL BAL CC-1CHZ SMA CCA
z 03 MLY WATKI NS JCHN 24 413230233 MIX,0BL BAL CC-1CH2 SMA CCA
L 02 MlJ WATKINS JCHN 24 A132392133 MIX,DBL BAL CC-1GHZ SMA CCA
NS & A13230231} NPAD 25 A13230133 MONTTOR FILTER 0
HY 02 101102660 ADDINGTON LAB 26 A13220233 {SCLATOR, TEF

HY 01 101102660 ACOINGTON LAB 26 A132202133 ISOLATOR, TEE

r£rR 02 20090 OMNT-SPEC TRA 27 A13230233 DETECTOR 10MEZ-12.4GHZ

ce 01 20090 OMN[=-SPECTRA 21 A13230233 DETECTOR 10MHZ-12,4CH2

NS A 213230232 NRAQ 28 Al13230233 PHASE LCCK LCAP FC BOARD ©
NSA A13230228 NRAD 29 A13230233 NEG. VOLT. REG. 0
P OSM-201-1A CMNI-SPECTRA 30 A13230233 CONNECTOR,PLUG 141SR

MP P M12-A KEL MICROWAVE 31 A13230233 MOUNTING CLIP

P NSM-531-3 CMNI-SPECTRA 32 413230233 PLUG RT ANGL RGLlea8

AT 01 FPBT-06 TEXSCAN 33 A13230233 6D8 ATTENUATCR

A FP87-06 TEXSCAN 33 A13230233 608 ATTEANUATCR

AT 02 FORT-N6 TEXSCAN 33 A13230233 608 ATTENUATCR

J nMQE-3043-175 OMNT=-SPECTRA 34 413230233 JACK,8LKHC RE MCUNT 141SR
W Ut-161a UUNTFORM TUBES as A13230733 CABLERF SEMIRIGID

J DSM-218 CMNI-SPECTRA 36 A13230233 ADAPTER, STRGHT PLUG/PLUG

P 202394-2 AMP SPEC IND 37 A13230233 HCOD,PIN{42 AND S50 RLOCK)
P 204186-5 AMD SPEC IND 38 A13230233 BLOCK,PIN 42 MIXEC

J NsM=-219 QMNT~SPECTRA 39 A1323023) ADAPTER ¢RT ANGL PLUG/JCK

o ot D45C8 GF 40 A13230733 TRANSISTCR, FCWER ONP

P 201143-5 AMP SPEC IND 41 A13230233 COAX PIN

4 20418A-1 AMP SPEC IND 42 A13230233 CONTACT, PIN

4 203964-6 AMP SPFRC IND 43 A13230233 GUIDE SOCKET

P 200833-4 AVP SPEC IND 44 413230133 CUICE PIN

4 202514~1 AMP SPEC IND 45 A13230213 GROUND GUIDE PIN
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nHod

(*INOD) €€Z0ETEIV YALIII °0O°T1 IVALNID

MNp-Q/S—-Q/M

- = - > " - = s

Ll4
L14
L14
Lis
Lis
114
L1g
1.14
Lia
114
L14
Lie
.14
114
L14
Ll4
L14
14
t14
L14
L14
L14
L14
114

17
o1

DE¢

)
¢

DSH
DWW

YX»>»GCITIZTIXIXXIIT
= °
z

FL
FL
AT

ce

01

-
0

03
02
03

*%% TOTAL COSTs

3960.17 »»2

MFG, PART NQ, MANUFACTURER ITEMH BOM¥ DESCRIPTICN cosy
OSM-201~1 OMNI-SPECTRA 46 A13230233 CONNECTOR,PLUG 141SR 0.94
0CR-10-4 SNZAC 41 A13230233 COUPLER,1CCA 30MH2=1GHZ 64.00
D13230812 NRAD 48 Al13230233 BLCCK DIAGRAM 7 0.00
213230W10 NRAD 4S Al13230233 CENTRAL LC FILTER 8 0.00
PHSS 4<-40 X 0.750 HW 50 A13230233 PAN HEAD SLCTYED €S 0.02
PHSS 4-40 X 0.375 HW 51 4132301233 PAN HEAD SLOTTFD SS 0.02
HNS 4~40 HW 52 A13230233 HEX NUT,SS 0.02
SLWS 4-40 HW 53 A13230733 SPLIT-LOCK WASHER €S 0.02
SLWS 2-56 HuW 54 A13230233 SPLIT=LCCK WASHER S§ 0.02
PHSS 2-56 X 0.250 HW 55 A13230233 PAN HEAD SLOYYED €S 0.02
B13050M04 NRAD 56 A13230233 GUICE 2 0.20
SLWS 6-32 HW 57 A13230233 SPLIT-LOCK WASHER SS 0.02?
PHSS 6-32 X 0.625 HW 58 A13230233 PAN HEAD SLOTTED €S 0.02
PHSS 6-32 X 0,875 HW 59 A13230233 PAN HEAD SLCTTEC SS 0.02
OSM-2084 OMNI-SPECTRA 60 A13230233 JACK/JACK BLKHD FDTHRU 8.94
BN18-6009 SCLITRON 61 A13230233 TERM,50 NhM W/CHBIN 12.05
13888189GR GE 62 A13230233 HOWRE s TRANSTSTCOR MTG 0.05
48120-1800/180-0 KEL MICROWAVE 63 A13230233 FILTER, TUBUL AP HP 45,00
48120-1200/120-0 KEL MICROWAVE 64 A13230233 FILTER, TUBUL AR RP 45.00
FPRT7=-20 TEXSCAN 65 Al13230233 2008 ATTEANUATOR 35.00
HSHS  6-32 X (.250 HW 66 A13230233 HEX-SOCKET HO SLCYTED SS 0.02
1411-4 H H SMITH 66 A13230233 LUG, TERMINAL LCCK 0.15
SSTiM~-MP PANDUIT 67 A13230233 TIF WRAP,CARLE 0.02
8132304427 NRAN 68 A13230233 FRCNT PANEL SILKSCREEN 5 0.00
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CENTRAL L.O. FILTER (L14)

MOPLE: L0323

VLA DATA LISTING

PROJECT NO. 13230

ORAWING NO.:

A1323C2232

DATA SET: LC TRANSMITTERR B8OM: PHASE LCCKk LCCP PC BNARC O
MAN-N/S-0/M  DESCR  VALUE NEG, PAPT NN, MANUFACTURER ITEMN BOMK DESCRIPTION cast
10} MSA 213230232 NRAQ 0t 413230232 PHASE LOCKX LCOP PC ROARD O 0.00
10} MSA 413230232 NRAD 0t 213230232 PHASE LOCK LCOP PC 0DARD O 0.00
.03 0C DSA N13230P37 NRAD 02 A13230232 PHASE LX LCCP PCP ASSY 1 0.050
101 00 NSA a13230P37 NPRAD 02 A13230232 PHASE LK LCCP PCR ASSY 1 0.00
0y 01l EPCD N13230M69 NRAD 03 A132130232 LO TRANS/CAT LO FILT DR D6 0.00
t03 01 EPED B13230M69 NRAN 03 AL13230232 LO TRANS/CNT LO FILT DR DA 0.00
£03 NSH n13230513 NRAO 04 413230232 PHASE tK LCOP PCE SCHE» 2 0.00
103 NSH 013230813 NRAOD 04 213230232 PHASE LK LCOP PCB SCHEM 2 0.00
Ln3 epPCA £13230AB11 NRAO 05 A13230232 PHASE LOCK LCOP 4 0.00
L03 E0FA R13230a811 NRAD 05 A13230132 PHASE LOCK LfCP 4 0.00
103 £6CS 8132304830 NRAD 06 A13230232 PH tK LCOP ©C 8D SILKSCRNS 15.00
Lo3 FPCS R13230AR30 NRAD 06 A13230232 PH LK LOOP PC BL SILKSCRNS 15.00
103 02 R 01 270.0 RCROT 271-5S 07 A13230232 RESISTOR 1/4% 0.06
103 02 ~ ol 270.0 RCPOT 271-5$ 07 213230232 RESISYOR 1/4% 0.06
Lo3 R 02 270.0 RCROT 271~-58 07 213230222 RESISTOR 1/4W 0.06
103 R 02 210.0 RCPOT7 271-5% 07 A13230232 RESISTOR 1/4hw 0.06
103 04 R 03 10.0 K PCROT 103-58§ 08 A13230232 RESISTOR 1/4MW 0.0¢
L03 04 R 03 10.0 K RCPOT 103-5% 08 A13230132 RESISTOR 1/4% 0.064
103 R 35 10,0 K RCRO7 103-5S 08 A13230232 RESISTOR 1/4% 0.06
L03 R 10 1,0 K RCROT 103-5$ o8 213230232 RESISTOR 1/4M 0.0¢
103 R 35 10.0 K RCPOT 103-58 on A13230232 RESISTOR L/4w 0.04
1.03 R 25 19.0 K RCROT 103-5§ oa A132302232 RESISTOR 1/4M 0.0¢
103 R 26 10,0 K RCROT 103-5§ 08 A13230232 RESISTOR 1/4% 0.0¢4
1.03 P10 10,0 K RCRNT 103-58 08 A13230232 RESTSTOR 174w 0.06
104 0T r 0A 160.0 K RCROT 106-56% 09 A13230132 RESISTOR 1/4W 0.0¢
103 07 R 04 100.0 X RCPAT 104=-58§ 09 A13230232 RESISTOR 1/4% 0.06
1013 ro13 1C0.0 K RCROT 104-5$ 09 A13230232 RESISTOR 1/4M 0.0¢
L03 719 100.,0 K RCROT 104-5§ 09 A13230232 RESISTOR 1/4h 0.06
o3 P 19 100,0 ~ K RCROT 104-5§ 09 A13230232 RESTSTOR 1/4¥% 0.06
103 P13 100.0 X RCROT 104-5$ 09 A13230232 RESISTOR 1/4K 0.04
103 R 00 100.0 K RCOOT 104=5$ 09 A13230132 RESISTOR 1/4w 0.06
103 P 05 100,0 K RCPOT 104-5$ 09 413230232 RESISTOR 1/4M 0.06
103 R 0% 100.0 K PPAPNT 104-5S 0% A13230232 RESISTOR 1/4% 0.06
Lo3 R 04 100.0 K RCAOT 104-58 09 A13230232 RESISTOR 174w 0.064
103 P08 100.0 K RCROT 104~-5$S 09 A13230232 RESISTOR 1/4W 0.06
103 CIN L] 100.0 K RCPOT 104-58§ 09 A13230232 RESISTOR 1/4% 0.06
103 P 04 100.0 K PCROT 104-5% 09 A13230232 RESISTOR 1/4W 0.06
L0 ? OR 100.0 K PCROT 104=~5S 09 A13230232 RESISTOR (/4w 0.06
L0 0l R 07 84050 == K~=prr0T=4r4~3¢ Deleted 10 A13230232 RFSISTOR 1/4W 0.04
L0y oL = o7 510 rfF == Km b Gn0T-54 454 Deleted 10 A13230232 RESTSTOR 1/4W 0.06
Lol 01 R 11 47.0 RCPOT 470-5S 1 Al13230732 RESISTAR 1/4%w 0.06
.03 ot p 11 47.0 RCROT 470-58% 1 813230732 RESESTOR 1/4W 0.06
103 0! R 12 B.? XK RGCPOT R22-5§ 12 A13230132 RESISTNR t/4w 0.Ch
L 03 T U I ¥ n.2 K PCROT A27-58 12 A13230732 RESTISTOR 1/4W 0.064
192 0l ¢ 14 430,0 K RCPOT 634-5% 13 A13230132 RESISTOR 1/4W 0.06
L0l oL £ 14 4%0,0 K RCPOT 41458 13 A13230232 RESISTOAR 1/4W 0.04
103 PoT igkaxay--«--aenoa-aaﬁﬂa% 14 413230732 RESISTOR 1/4w 0,04
L03 R 17 3% e K RGRNT~ 3 3 3RS 14 A13230232 RESISTOR 174V 0.06&
.03 04 R S 3ro-—%~~rronrT-35y-as Deleted 14 A13230232 RESISTOR 1/4W 0.06
1.03 0 R 1% AL 0~ ~X="RCRDT-333-9<% Deleted 14 A13230232 RESLISTOR 1/4W c.Cé
103 P43 33,0 X RCROT 332-~5%§ 14 A1323073? RESISTOR 1/4W 0.06
107 -] A W\W.N [ 4 PEANTY 112.R¢C LI At3ydanrad NESTCTNA VLM LGS
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103
103
L 09
104
103
103
Lo
Lo3
L03
103
L93
1.03
103
L0
L0
LN
LM
163
103
.03
103
L03
103
L03
1.0%
L0l
L3
103
L03
103
Lo3
L03
103
103
LN
Loy
L0
L03
Lod
103
103
104
1.03
.03
L03
103
L03
Lo3
101
103
1.03
103
L03
L0Y
L03
Loy

04
04

02
02

0!
01
0t
ol
o1
91
0l
01
0l
01
al
01
02
02
02
n2
0?
el

01l
0l
ot
ol
ot
ol
)

ol
01

0}
01

00

an

DESCR

nn:‘»:‘\nnnnnnnnnnﬁ:s‘oxrnnv:a:ox‘a'o-onaa‘nnn»mn»m.az‘ona’opvno‘onx.op'n:u

27
2
18
1A
23
23
27
21
16
15
ia
an
20
20
??
2?
264
24
26
24
28
2R
29
29

VALUS MEG. PART NO, MANUFACTURER ITEMA 8OMA DESCRIPTICN cesy
30 10Kk=3Ommmk=REROF =355 14 213230232 RESISTOR L1/4W 0.06
30 10Kk 30mgm==p=tanT-rrrvss 14 413230232 RESISTOR 174w 0.06

1.0 X RCPOT 102-58 15 A13230132 RESISTOR 1/4w 0.0¢
1.0 ¥ PCROT 102-58 15 A13230232 RESISTOR 1/4h 0.06
1.0 K PCROT 102-5% 15 A13230232 RESISTOR 1/74W 0.06
1.0 K RCPOT 102=-5S 15 A13230232 RESISTOR 1/4k 0.06
1.0 K RCROT 102=5$ 15 A13230232 RESISTOR 1/4w 0.06
1.0 K RCRO7 102-5% 15 813230232 RESISTOR 1/4W 0.06
1.0 K RCPOY 1072-S§ 15 213239732 RESTSTOR 1/4&k 0.06
1.0 K RCROT 107-5S% 15 513230232 RESISYNR 1/4W 0.Cé
200.0 X RFROT 204=S% 16 213230232 RESISTOR 1/4h 0.06
200.0 K DBCPAT 204-58 16 A13230232 RESISTMR 1/4w 0.06
200.0 K PRCRAT 204-5% 14 A13230732 RESISTOR /4w 0.0¢
200.7 X PLPOT 204~5$ 16 A13230232 RESISTOR 1/4W 0.06
760,06 PCROY 751-5% 17 513230232 RESISTOR 1/4M 0.06
750.0 PEPOT TH1~6S 17 A13230232 RESISTQR 1/4W 0.06
2.0 K RCPOT 202-5S 18 A13230232 RESISTOR 1/4h 0.06
2.0 K DPCPOY 207-58 18 213230232 RESTSTOR L/4w 0.0¢
1M T F e TRTRNTTETSESS 19 4132307232 RESISTOR 1/4% 0.06
IM  fnT=eeM=RERIT =k =5 19 A13230732 RESISTOR 1/4% 0.06
51.0 RGCROT $10-58 20 A3230232 RESISTOR 1/4W 0.04
51,0 RCRO? 510-8§ 20 A13230232 RESTSTOR 1/4n 0.06
680.0 PCPNT 681-58 21 A13230732 RESISTOR 1/4W 0.0¢
620.0 RCROT 6R1-5S 21 A13230232 RESISTOR 1/64h 0.06
12.0 K PCROT 123-5% 22 413230232 RESISTOR 1/4W 0.06
12.0 K RCPADT 123-5% 22 £13230232 RESISTOR 174N 0.0¢
7.2 K PCPOT 222-5$ 23 213230232 RESISTOR 174w 0.06
2.2 K RCROT 222-5% 23 A13230232 RESISTOR 1/4W 0.0¢
2.2 K RCROT 222-58 23 A13230232 RESISTOR 1/4h 0.06
2.2 K RCQOT7 222-5S 23 413230232 RESISTOR 1/4hw 0.06
2.0 K RCRAT 223-5% 25 A132310232 RESISTOR 1/4w 0.06
22,0 K RCPOT 223-5S 25 413239732 RESISTOR 1/4h 0.06
22.0 K RCPOT 223-58 2% 413230232 RESISTOR 1/4¥ 0.06
22,0 K RCPOT 223-5% 25 A13230232 RESISTOR 1/4W 0.04
A9,0 K RCPOT 391-88 26 A13230232 RESTSTOR 1/4M 0.0¢
19,0 K RCROT? 193-5§ 28 513210232 AESTSTOR /4N 0.04
NN K REPOT 301-68 28 A132301132 RESISTOR 1/4W 0.06
20,0 K RCROT 303-5% 28 A13230232 RESISTOR 1/4M c.06
1.0 M PRCROT LDS-5S 29 A13230232 RESISTOR 1/4k 0.06
1.0 ¥ PCPOT t0%-8$ 29 Al3230732 RESESTOR 174w 0.06
4,7 X RCPOT 472-58 10 13230232 RESTISTOR 1/4W 0.06
4,7 K RCROT 472-8% 20 A132307132 RPESISTOR 1/4% 0.06
2,0 PF PHIO 020D ARcn 3t 413230232 CAPACITOR MICA SOCWDC 0.14
2.0 PEDMIQ 020D ARCD 1" A13230232 CAPACITOR MICA SOOWVNC 0.14
5,9 PF DMIO 0500 ARGO 32 A13230732 CAPACITOR MIGA SCChVNC 0.14
5.0 PF 0OMIN 0800 ARCQ 32 A13230232 CAPACITOR MICA SOONWVDC 0,14
1.0 UF A131=n50-651-105M EPIF 33 413210232 CAPACITOR MOACLYTHIC 50VDC 1.2)
1.0 UF B8131-050-651-105M ERIE 33 413230732 CAPACITOR,MNNOLY THIC 50VDE 1.23
1.0 UF A131=N%0=5(%1=10%M EP1F 13 A132102232 CAPACITCR,MONCLYTHIC SOVCC 1.23
1.0 UF B8131-0%0~651-105M ERIE 33 A13230232 CAPACITOR MONCLYTHIC 50vDC 1.23
1.0 UF A131-080-651~1C5M ERIC 13 A13230232 CAPACITOR ,MONOLYTHIC SOVEC 1.23
1.0 UF A131=050-6%1~]054 EPIF 33 A13230232 CAPACITCR MONCLYTHIC SOVAC 1.23
1.0 UF BLIL-050-651-105M ERIE KK A13230732 CAPACITOR,MONRLYTHIC 5CVNC 1.2%
1.0 UE A131=0%0-651-109M reye 113 A13230232 CAPACITCR JMONCLYTHIE 50VEE 1.23
1,0 UF NIM=0RN=-N8]1<)05M FRIE 71 ALA230232 CAPACITON MOKOLYTHIC S0YNC 1.23
1.0 UE B13=050-651-105M ERIF 13 A13230232 CAPACITOR MONOLYTHIC 50VDC

- .
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MN=0/S~/N

L03
.03
103
L0o3
L03
103
L03
LO3 ot
LO2 oL
103 01t
103 ol
L03 01
L03 (3]
103 04
103
103 04
Ln3
.93
L03
103
101
L0 02
ek}
103 02
L0
.03 o1
L03 01
LO3 02
L03
Lo3
Lo3 02
103 n1
.02 0!
103 01
{03 01
L03 01
LN 01
101 01
L0323 01
103 02
193 02
103 ot
.93 01l
103 ol
.03 01
L0 o0
Loz 01
.03 12
1.0 12
L03 %
L0% 04
L0O3 01
103 01
.03
L03 03
.03

NCSCR

XL L LY LR R T L Y e T Cadad el Rt ad el D T L P L 2L 2 LI DY DL LY T L LY P Y Y LY LY TR Py PP Y Y 2 Y Ty e T -

QAOOADONOOOOONNODIOIOTINODN
V2PV T B/ O

cp

PV DV AN I I M MR NN XN XX E TCC T TS CCCSnnO
9 0 R

07
06
08
05
09
16
16
13
13
14
14
15
15
o1
06
01

> 02

o1
o1
YA
44
%

VALUE

0f
UF
y*r
UF
UF

4 1 o - pus
® o o o o
[e Yo No N ¥

470,0 PF
470.0 PF
0.1 UFf
0.1 UF
0.033YF
0,033UF

MFG. PART NO,

8131-050-4651-1C5M
A131-050-651~105M
A131-050-651-1C5M
f131-050-651=-105M
A131-050-451=105M
8101-100-651-1C2M
£101-100~651-102M
B8101-050-651-471M
8101-050=651~471M
8121-050-A51-104M
8121-050-651-104M
617.4

617.4

A2s8n0

A25800

A2<800.

A258800

A25800

A2S9%00

A25800

A2Sn00

1IN0 4R

LN91 4R

1N 4R

1N914A

LHON32CG
LH0032CG

LM3LAH

LM318H

LM318H

LM318H

2C-45580N
RC=-455ANN
AD7513KH
ADTS13KH
CD4n01AE

CDGONLAR

MP12100S

MP 121008

SN-5118

Sp-5118
1CM=083-83
1CN-083~87
NP=-51710-T=23
NP=51710-T=23
ICN-143-S3
1CN=-143-93

1502-2

1502-2

1589-2

15A9-2

MTMI0O&GE=-PC
MYMIOKE~PC
3139P <1 =104
3339P~1=104
21%9P -1 ~104

Aanann o o

MANUFAC TURER

ERIE
Ente
ERIE
ER1E
ERIE
ERiE
EQIE
ERIE
ERIE
FRIE
ERIE
M1AL/USA
MIAL/USA
AERTECH
AERTECH
AFRTECH

‘AERTECH

AERTECH
AERTECH
AFRTECH
AFRTECH
AE
Gk
GE
Gr

NAT SEMICOND
NAT SEMICOND

NAT
NAT
NAT
NAT

SEMICOND
SEMICOND
SEMICOND
SEMICCND

RAYTHEON
RAYTHEON
ANALOG DEV
ANALOG DEV
RCA

nCA

RNA NUGENT
ROB NUGENT
ROR NUGENT
RDR NUGENT
RO® NUGENT
ROAR NUCENT
R0A8 NUGENT
ROB NUGENT
ROB NUGENT
RCA NUGENT
KEYSTONE
KEYSTONE
KEYSTONE
KEYSTONE
ALCO

ALCO
ROLIANS
ROURNS
AOURNS

Amiiani

1TEME

3
33
33
i3
33
34
34
35
35
36
36
37
37
38
3¢
38
3¢
38
38
3e
38
39
39
39

sOMY

413230232
A13230032
A13230232
Al32302732
A13230132
413230232
A13230232
A13230232
A13230232
413230132
A13230132
A13230132
A13230132
A13230232
413230232
A13230232
A13230232
A132307232
A13230732
A13230132
Al3230232
A13230232
Al13230232
413230732
A13230232
A13230232
Al32301232
A13230232
A13230732
Al3230232
Al132301232
Al3230232
A13230232
A13230132
413230232
A13230232
A13230232
Al13230732
A13230232
A13230732
A1323013?
A13230232
A13230232
413230132
A13230232
Al13230232
Al13230132
Al3230732
Al3230232
413230232
A13230132
A13230232
A13230232
Al3230232
413230232
Al3230132

sa1oAaTATAA

DESCRIPTICN

CAPACITCR,MONOLYTHIC SOVEC
CAPACITCR MDNOLYTHIC
CAPACITCR MONOLYTHIC
CAPACITCR,MONOLYTHIC SOvDe
CAPACITOR MONOLYTHIC
CAPACITCR,MONCLYTHIC
CAPACITOR,,MCACLYTHIC

4T0PF,50WV0C ,CAP.
4T0PF,50WVDC ,CAP,

CAPACITORyMCNOLYTHIC

sovel
50vOC

50vRC

100V
100V

Sovee

CAPACITGR,MONDLYTHIC 50VDC
CAPACITOR,POLYST 600WDC
CAPACITOR,POLYST &COWOC

DICDE,SHCTTKEY
DICDE 4 SHOTTKEY
OIOCE, SHOTYKFY
CICDE,SHOTTKEY
DINDE,SHOTYKFY
CIOCE,SHOTTKFY
DINDE SHCTTKEY
OIQCE,SHOTTKEY
DICCR.GENL PUPR
OI0DELGENL PUR
DIQCE.GENL PUR
DIODE.GENL PUR

OP AMP,FET ULTRA FAST
0P AMP,FET ULTRA FAST

or
op
or
op
op
opP

ANP
AMP
Amp
AMp
AMP DUAL FIGH GAIN
AMP DUAL HIGH GAIN

SWITCH, ANALOG
SWITCH,ANALCG
COS/MOS NOR GATE
COS/7MOS NCR GATE
SOCKET,12 PIN TO-8 SQUARE
SOCKET412 PIN T0-8 SQUARE
SOCKET,PC BD 8 PIN TO-5
SOCKET,PC RD 8 PIN YO-5
SOCKET, & PIN CIL
SCCKET,8 PIN DIL
SOCKET, 1C PIN T0-5
SOCKETy, 10 PIN TC=5
SOCKETy 14 PIN DIL
SOCKET, 14 PIN CIL
TERMINAL,TURRFT 1/16 STK
TERMINALLTURRET 1716 STK
STANDQFF, SWACE 2-5& 1/*°H
STANDQFF , SWAGF 2-56 1/8H
SWITCH, TQGGLF PC
SWITICH, TCGGLE PC
POT,CERMET14TURN,y¢=-10%.
pOYOCERMET'4TURNQ‘~lox
POT,CERMET 4 TURN y¢-10¢

AAY FEOLET LTIIBM s VAW
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MAN=Q/S=0/¥
L03
Ln3
Lo3 01
103 01

DESCR

-t -

R 07
R 46
R 45
R 45

VALUF

MEG. PART NO.

31339p-1-104
3339P=-1~104%
3339P~1~-502
3339P=1+502

MANUFACTURER

fouans
ARURNS
ANUARNS
BOUPRNS

ITEMH

94
94
56
55

AOMK

B N e il L T E R Y e e e e L L e L T L R LD L

A13230732
A13230732
A13230232
Al13230232

*%% TOYAL COST=

DESCRIPTION

cosT

POTLCEANMET ,4TURA,+-10%
POTLCERMFT &TUPN, +=-10%
POT . CEPVET 4 TURN,4=-102
POT.CERMET4TURN,+-10%

116.54 *»»

1.98
1.98
1.98
1.98






