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NOTE

The suffix XXXXX followi ng part nunbers in this manual is a
uni que nunber assigned at tinme of order.

Thi s nunber should be referred to in all correspondence and al
referrals to spare parts.

The reference nunber is XXXXX

The AC voltage has been set to 120 VAC

The U 9356 Upconverter has been supplied with the follow ng
option(s):

A. Option 17A: RS422 Renote Bus
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SECTI ON 1
| NTRODUCTI ON
1.1 GENERAL DESCRI PTI ON
1.1.1 PHYSI CAL

The physical configuration of the U 9356 Upconverter is shown in
Figures 1-1 through 1-3. The nmain chassis houses all RF
conponents, control circuitry and power supplies.

The converter chassis is 19" x 22" x 3.5" panel height. Slides
are provided for nmounting in a standard 19" (El A) equi pnent rack.

The following itens are found on the front of the converter:
A On/Of Power Switch (ALA2)

LO Qut - of - Lock LEDs

Menory, Store Key

Menory, Recall Key

Di spl ay

Gai n Adj ust ment Pot enti omet er

Data Entry Keypad

Renot e Mbde Sel ect Key

L O mmOO ™

The following itens are found on the rear of the converter:

LO Frequency/ Power Monitors

LO Phase Lock Voltage Test Points
DC Vol tage Test Points

| F/ RF Signal Mnitors (Option 2)

A. I F Input Connector (J1)

B. RF Qutput Connector (J2)

C. Summary Al arm Connector (J3)

D. Renote Interface Connector (J6)
E. Redundancy Switch Connector (J7)
F. Address Select Switch

G AC Vol tage | nput

H  Fuse, 2.0A for 120VAC, 1.0A for 220VAC
. Fan (AlA5)

J. Gound Lug

K.

L.

M

N.
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1.1.2 FUNCTI ONAL

The M TEQ 9300 Series Converter conmbines a state of the art
communi cations converter with m croprocessor-controlled digital
circuitry to provide flexibility and convenience for the station
oper at or.

The converter translates the 70 +20 MHz frequency band to the
14.0-14.5 GHz output frequency band. Phase noise, anplitude
fl at ness, group delay, and spurious outputs have been given
opti mum consi deration to provide the user with a transparent
frequency conversion for all video and data applications.

RF frequency nay be selected fromthe front panel in 125 kHz
increnents. Non-volatile nmenory allows the operator to store up
to thirty channel frequencies.

Renpte operation is available via the RS485 (serial) interface.
The status of the converter's functions and alarnms may al so be
read through the renote interface (optional). Device address is
sel ectabl e at the rear panel.

Rel ays are provided for summary al arm out put which may be used
for nonitoring at a renote console and for redundant sw tching.

AC voltage input is selectable at the rear panel (100, 120, 220,
230/ 240VAC) .

1-5



1.2 EQUI PMENT CHARACTERI STI CS

1.2.1 PHYSI CAL

m m o O ®m >

Wi ght : 30 pounds nom nal
Overal | Di nensions: 19" x 22" x 3.5" panel height
Si gnal | nput Connector (J1): BNC f enal e
Si gnal Qut put Connector (J2): SMA fenal e
Summary Al arm Connector (J3): DEM 9P
Renote Interface Connector (J6) -

1. RS485/RS422: DEM 9S
2. RS232: DB- 25P
3. Contact C osure: DB- 25S
4. GPIB: | EEE- 488 receptacle

Redundancy Switch Connector (J7):

| F/ RF Si gnal Monitor Connector(s)
(Option 2):

1.2.2 FUNCTI ONAL

A

Gai n, Frequency Response -
1. I nput Frequency:

2. Qutput Frequency:

3. @in:

DEM 9P

SMA fenal e

70 20 Mz
14.0-14.5 GHz
11 dB nom nal

20 dB nom nal (Option 11)
26 dB nom nal (Option 11A)

4. Anplitude Response:

+20 MHz at 0.5 dB
+18 MHz at 0.4 dB

5. @Gin Adjustnent: 6 dB nom nal (no options)
30 dB m ni num (Option 3C)

1-6



G oup Delay (Al18 MHz) -

1. Standard -
a. Linear:
b. Parabolic:
c. Ripple:

2. Option 5A:

VSR -
1. Input:
2. Qutput:

Third Order
| nt er nodul ati on:

Spuri ous -
1. Dependent:
2. I ndependent:

Frequency Sel ecti on:

1. Channel Menories:

Primary Power:

0. 03 ns/ Mz

0. 01 ns/ Mizy

1 ns peak-to-peak

1 ns peak-to-peak total group del ay

26 dB return | oss/ 75 ohns
(50 ohns optional)

20 dB return | oss/50 ohns

For two inband signals at an out put
| evel of -20 dBm internodul ation
products 50 dBc m ni num

Option 11 output |evel -10 dBm
Option 11A output |evel -5 dBm

- 65 dBc

-80 dBminband (no options)
-70 dBm i nband (Option 11)
-65 dBminband (Option 11A)

14.0-14.5 GHz
in 125 kHz i ncrenents

30 (non-vol atile)

Sel ectabl e at the rear panel
(100, 120, 220, 230/ 240VAC)
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H. Rear

Panel Test Points -

1. RF LO Phase Vol tage: Variable with frequency
2. |F LO Phase Vol tage: 10 x2V
3. RF LO Frequency/ Power Test Point: -15 dBm m ni num
12850- 13350 MHz
4. | F LO Frequency/ Power Test Point: -15 dBm m ni num
1080 MHz
5. DC Vol tage Test Points: +20 £0.5V
+5.2 £0.1V
+5.2 £0.1V
Summary Al arm Connector (J3) Pin Designations -
1. DC Power Status -
a. Normal: 1-2 open, 2-3 closed
b. Fault: 1-2 cl osed, 2-3 open
2. Summary Al arm -
a. Normal: 4-5 open, 5-6 closed

J. Redundancy Sw tch Connect or

1.

2.

Local OGsci

DC Power Nornmal and
Ilators I n-Lock and

LO Level Normal (Option 8 Only)
b. Alarm 4-5 cl osed, 5-6 open

DC Power Fault or

Local Gscillator(s) Qut-of-Lock or

LO Level

Low (Option 8 Only)

(J7) Pin Designations -

Nor mal : 1-2 open, 2-3 closed

Local OGsci

DC Power Normal and
|l ators I n-Lock and

LO Level Normal (Option 8 Only)
Al arm 1-2 cl osed, 2-3 open

DC Power Fault or

Local Oscillator(s) Qut-of-Lock or

LO Level

Low (Option 8 Only)
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1.3 EQUIFMENT REQUIRED

1.3.1 EQUIPMENT SUPFPLIED

Table 1-1 listes the equipment supplled with each system.
TAELE 1-1

EQUIFPMENT SUPPLIED

ITEM DESCRIBTION QUANTITY
1 Model U-5%35& Upconverter 1
2 8lides 1 Pair
3 AC Voltage Line Cord 1
4 DEM-5358 Connector 2
5 Remote Interface Connector 1

1.3.24 BEQUIFMENT REQUIRED BUT NHOT SUFFLIED

Table 1-2 lists the equipment required for periodic maintenance
and calibration of the converter.

TABLE 1-2

TEST EQUIPMENT REQUIRED BUT NOT SUFPPLIED

ITEM DESCRIFTIOCN ! QUANTITY
1 Wiltron £648A Sweep Generator
(10 MHz - 20 GHz) 2
2 Wiltron 560A Scalar MNetwork Analyzer 1
3 Hewlett Packard B49%5E/E4%4B Step
Attenuator (0-81 4B) 1
4 Wiltron &0NS50 VSWR Bridge (10-2000 MH=z) 1
L Wiltronm &4A50 VSWR Bridge (2-8 GHz) 1
L Wiltron &9A50 VSWR Bridge (8-18 GHz) 1
T W and G REM4 Radio Link Measuring Set 1
B Hawlett Packard B8566B Spectrum Analyzer 1
o Hawlett Packard 8370 Noise Figure Mater 1
140 EIF E4G5A Microwawe Frequency Counter 1
11 Hewlett Packard 436k Power Matar 1
12 Hawlett Packard B405A Vector Voltmeter 1
13 Phillips PM3215 Oscilloscope 1
14 Compag Portable Computer 1
15 SEL 488-2000, RE-232 to IEEE 488 Adapter ! 1
16 Fluke 6160B Reference Synthesizer | 1
17 Backman 3050 Digital Multi Meter 1
1-9



SECTI ON 2
| NSTALLATI ON
2.1 UNPACKI NG STORAGE, RESHI PMENT
Carefully open the shipping container and renpove the equi pnent.
Wei ght of the converter is approximately 30 pounds. |nspect the
equi pnent thoroughly and report any danage.

If the equipnment is to be stored, it should be wapped in plastic
and kept in a clean, dry place.

If the equipnment is to be reshipped for any reason, wap in heavy
plastic and ship in a heavy (275 I b. test) double-wall carton.
At | east three inches of a solid packing material should be used

on all sides of the converter. The carton should be marked to
indicate that it contains fragile el ectronic equipnent.

2.2 MOUNTI NG

The converter chassis is 19" x 22" x 3.5" panel height. Slides
are provided for mounting in a standard 19" (ElA) equi pment rack.
The converter should be securely nounted.

2.3 TURN ON PROCEDURE

After nounting, nmake all external connections per Table 2-1.
Refer to Section 1 for the physical configuration of the

converter.

Apply power to the converter using the front panel power On/ O f
sSwi t ch.

Al'l ow one half hour m ninum for oven warmup in the internal
crystal oscillator.

Al LOfault lights should be off.

Systemis now operational.

2-1



TABLE 2-1

EXTERNAL CONMECTICMS

DESIGNATION

DESCRIPTION

— o e o — ——

Power Cord

IF Input

RF Cutput

Summary Alarm

Redundancy
Switch

Remobe Contbrol

Ground Lug

Attach power cord to AC socket of converter.
Connect IF input to J1 of converter.
Cconnect RF oubtput to J2 of converter.

Connect the summary alarm to J3 of converter.

Connect redundancy switching to J7 of
converter.

Connect the remote interface to J6 of
converter,

Be sure that the converter is well grounded.

s mr—




SECTI ON 3
OPERATI ON
3.1 | NTRODUCTI ON
The foll ow ng paragraphs describe the controls, adjustnents and
procedures for turn-on, operation, energency operation and shut-
down of the converter.
3.2 CONTROLS
3.2.1 EXTERNAL CONTROLS (Figures 1-1, 1-2 and 3-1)
A On/Of switch (A1A2) applies AC power to the converter

B. Fuse (AlAl) 2.0A for 100 and 120 VAC,
1. 0A for 220 and 230/240 VAC

C. AC Power Sel ection (Al1Al)

Voltage input is selected using a card | ocated bel ow the fuse on
the AC i nput connector. The selected voltage input is indicated
on the installed card. To change the voltage input, pull the
card out and replace it with the desired voltage facing out. The
card can be used to set the AC input voltage to 100, 120, 220, or
230/ 240 VAC.

D. Gin Control
The front panel potentioneter provides 6 dB m ni num of gain
control. If Option 3Cis ordered the front panel potentioneter
will provide a m nimumof 30 dB gain control

E. Data Entry Section
The keyboard is used for all nuneric entry into the converter. A
tone will sound for data entry error. There are two keys on the
keyboard in addition to the standard nunmeric keypad and deci nmal
poi nt :

1. "CL" - This key is used to clear the LCD display.

2. "ENT" - This key is used to term nate commands.



F. Renpote Mde Sel ect Switch

When renote control is installed, the front panel "REMOTE' sw tch
sel ects either Local (front panel) or Renpote node of operation.

G Channel Menory
The converter has thirty menories for frequency settings nunbered
00 to 29.
3.2.2 | NTERNAL CONTROLS (Figure 1-3)
A.  Power Supply Vol tage Adjustnent
Adj ust nent of the DC power supplies within the specified
tol erances nay be made using an insulated tuning tool (refer to

Section 4.3.4 and Appendi x) after renoval of the power supply
cover.
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3.3 OPERATI NG PROCEDURE
3.3.1 LOCAL OPERATION (See Figure 3-1)

When renote control is installed, the front panel "REMOTE' sw tch
sel ects either Local (front panel) or Renpote node of operation.

Depressing the "REMOTE" panel switch will place the converter in
the renote operation node. An LED on the panel will light to

i ndicate renote node. Conmands are accepted through the rear
panel renote interface connector (J6). Al front panel function
and data entry keys (except "REMOTE') are disabled and if

pressed, will cause the error tone to sound.

To return to | ocal operation, depress the "REMOTE" key agai n.
The LED on the panel will not be lit to indicate |ocal node. Al
command inputs are fromthe front panel. The unit will not

accept instructions through the renpote interface connector (J6)
but will report frequency, node and status.

3.3.1.1 Set Frequency

To set the frequency of the converter:

A. Enter the desired frequency (in MHz) using the nunbered
keys and the deci mal point.

B. Press "ENT".
The key sequence is conpleted by pressing "ENT". An inconplete

sequence will remain on the display for five seconds before it
returns to the original frequency display.

3.3.1.2 Channel Menory

The converter has thirty menories for frequency settings nunbered
00 to 29.

To store a frequency in nenory:

A. Enter the desired frequency (in MHz) using the nunbered
keys and the deci mal point.

B. Press "STR' and enter the nmenory nunber using the

nunbered keys (two digits). The "MEMORY" LED will be
on during the key sequence.
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3.3.1.2 Channel Menory Cont'd.

To recall a frequency from nenory:
A. Press "RCL".

B. Enter the nenory nunber using the nunbered keys (two
digits). The "MEMORY" LED will be on during the key
sequence.

The "STR' and "RCL" sequence are used to change and exam ne the
frequency values stored in the 30 channel nenory | ocations.
Nei t her key sequence changes the output frequency of the
converter and after five seconds the display will return to its
original indication.

To change the converter frequency to the value stored or recalled

frommenory, it is necessary to press "ENT" before the five
second time-out.

3-5



3.3.2 REMOTE OPERATI ON

When renote control is installed, the front panel "REMOTE' sw tch
sel ects either Local (front panel) or Renpte node of operation
(see Section 3.3.1).

3.3.2.1 RS422/ 485 Protocol

All transm ssions are nmulti-byte sequences beginning with a
header byte and ending wth a trailer byte and checksum byte.
The transmitted bytes are all ASCII printable characters in the
range of 20H to 7EH

Data transm ssion format is a 10 bit sequence consisting of 1
start, 7 data, 1 parity and 1 stop bit. Odd or Even parity is
set fromthe rear panel "ADDRESS' D P switch. All characters,

i ncl udi ng the checksum character, are checked for parity. |f any
character in the nessage has a parity, fram ng or overrun error,
the entire nessage is ignored and no response is made by the
converter.

All nmessages addressed to the converter are normally acknow edged
Wi th a response nessage. Before sending the response nessage a
converter configured for RS422A will check for no activity on the
comuni cation bus for a period of at | east one character tine.

If the bus is active, the response nessage will be cancell ed.
This allows a controller to rapidly update a nunmber of devices on
t he conmuni cati on bus without having to wait for a response.

When using this nmethod (avail able only for RS422A) the foll ow ng
restrictions apply:

- M nimm frequency update period is 100 nsecs.
- Multiple commands nmay not be sent without waiting for
a response from each conmand.

The converter continually nonitors the conmunications bus and

wi |l accept all commands addressed to it even when in Local node.
When in Local node, receipt of any commands ot her than Status Al
or Status Faults will be ignored and the converter will respond
with an error code.
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3.3.2.2 Data Transfer
The general nessage format is as foll ows:

HEADER - DEVI CE ADDRESS - COWWAND/ ERROR CODE -
PARAVETERS (if required) - TRAILER - CHECKSUM

The response tine from Command to acknowl edge is 100 ns. maxi num
Since all bytes are ASCI| printable characters, a conpatible
term nal may be used to control the converter or nmonitor traffic
on the conmmuni cation bus.

3.3.2.2.1 Header Byte

The Header byte is 7BH, ASCII character "{".

3.3.2.2.2 Device Address Byte

The Devi ce Address may take on the values from40H to 5FH (32
possi bl e addresses).

3.3.2.2.3 Conmand/ Error Codes

COVVAND CODES

Code ASCI | Char act er Functi on
46H F Frequency Set
4DH M Mut e
41H A Status All
3FH ? Status Faults
ERROR CODES
Code ASCI | Character Functi on
61H a Command not recogni zed
62H b Il egal paraneter or
paraneter out of range
63H C Unit in Local node
64H d Busy

3-7



3.3.2.2.4 Paraneter Bytes

Parameters are nuneric characters which are sent MsD first, LSD

| ast. Non-nuneric paranmeters such as ",", "." or values beyond
the range of the converter will be rejected and cause the
converter to respond will error code "b".

3.3.2.2.5 Trailer Byte

The Trailer byte is 7DH ASCI| character "}"

3.3.2.2.6 Checksum Byte

The Checksum byte is the sum nodul o 95 of all nessage characters
begi nning with the header byte up to and including the trailer
byt e.

The value 32 is subtracted fromeach character val ue before
taking the nodulo 95 sum The value 32 is added to the final sum
to obtain the Checksumvalue. All values are in decinmal.

Checksum = Mod [(character value - 32), 95] + 32

3.3.2.3 Command Codes

The foll ow ng paragraphs describe each of the conmmand codes.

3.3.2.3.1 Frequency Code = F

The Frequency command requires a 7 or 8 digit paraneter which
sets the frequency of the converter in kHz. Assum ng no error
conditions, the converter is immediately set to the frequency.

Renot e Conmand Sequence (8 Digit): F14000500
(7 Digit): F3705000

Converter Response: F
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3.3.2.3.2 Mite Code = M

The Mute command requires no paraneters.

The out put of the

converter is muted until a Frequency comrand i s received.

Renot e Command Sequence: M

Converter Response: M

3.3.2.3.3 Status Al Code = A

The Status Al command requires no paraneters. The converter
responds in both Local and Renote node with the converter
frequency, renote/local status, nute status and conponent fault

st at us.

Renpte Command: A

Converter Response: AFffffffffL1Vvh?abcdef

A Status All indicator

F:  Frequency indicator

fffffff(f): 7 or 8 digit ASCII nuneric character indicating
frequency. WMSD transmtted first, LSD | ast.

L: Local/Renote indicator

0
1

Local
Renot e

Mut e of f
Mut e on

?:  Conponent Fault Status indicator
a-f:
No fault
Faul t

_O
nio

"0" or "1" ASCI| nuneric character
Mu
"0" or "1" ASCI| nuneric character
0

1

or "1" ASCI| nuneric character

a through f indicate the status of the six conponent fault |ines.
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3.3.2. 3.

The St at

4 Status Faults Code = ? (Optional)

us Faults comrand requires no paraneters. The converter

responds in both Local and Renote node wth the conponent fault

stat us.

Renot e Conmand: ?

Converter Response: ?abcdef

?:

a-f:

Conmponent Fault Status indicator

"0" or "1" ASCI| nuneric character
No fault
Faul t

0
1

a through f indicate the status of the six conponent fault |ines.

DO QOO T D

Synt hesi zer Alarm
LOA Alarm

LOB Alarm

Power Supply Al arm
LOL Level Detect
LC2 Level Detect
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3.3.2.4 Device Address/Baud Rate Sel ecti on

The device address is set with a DIP switch on the rear panel.
S1, 2, 3, 4 and 5 select the 5 LSBs of the address in binary
(swtch off ="1", switch on = "0", S1 = LSB.) The two MSBs are
permanently set to "10" and not available to the user.

The baud rate and parity are selected with swtches S6, 7 and 8

in the follow ng code (switch off = "1", switch on = "0").
S8 S7 Baud Rate
0 0 1200
0 1 2400
1 0 4800
1 1 9600
S6 Parity
0 Even
1 Qdd

3.3.2.5 Programm ng Exanpl es
The converter address is 41H (ASCIlI code A). The follow ng are
typi cal conmands and responses showing the ASCI 1 printable
characters.

A.  Set the frequency to 14255. 000 MHz

Controll er Conmand Converter Response

{ AF14255000} 0 { AF} a
or possible error code

{Ac}~

B. Status Faults Conmand - response indicates the
synt hesizer alarmis in a fault condition.

Controll er Conmrand Converter Response

{A?}Z { A2100000}
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3.3.2.6 Rempte Interface Connector

RS422/ 485* -

* For RS485 two wire party line operation DATA IN + nust be
externally wred to DATA OUT +,

DATA QUT -.

| EEE 488 -

| EEE 488 conpati ble 24 contact connector

G ound
Data Qut -
Data In -
Data Qut +
Data In +

G ound
TX Dat a
RCV Dat a
RTS

CTS

G ound

F14
FO8
FO5
FO2
FO1

FO6
F10
F12
F15
F16
FO4
FO3
FO9
FO7
F13
F11

and DATA IN -

(receptacle).

externally wired to
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3.3.2.7 RS422/485 Bus Term nation (See Figure 3-2)

Junper selectable, 120 ohmterm nation resistors are connected
across the DATA IN +/- and DATA QUT +/- termnals. Installing E1
pl aces the resistor across the DATA QUT termnals and installing
E2 places the resistor across the DATA IN term nal s.

3.3.2.8 Contact C osure Control

I nputs to the rear panel interface connector (J6) are con-

ti nuously scanned for nonmentary closures. Wen a closure is
detected the converter will tune to 1 of 16 pre-selected
frequencies stored in nenory | ocations 01 through 16. This
operation requires the converter to be in renote operation nodes.
Monent ary connection of F'nn" to COMw || cause the converter to
tune to the frequency stored in nenory |ocation "nn".

3.3.2.9 | EEE 488 Control

The 9300 Series Converter perforns the basic Tal ker and Li stener
functions as specified in | EEE Standard 488. It is also capable
of sending a Service Request to the | EEE 488 controller and wll
respond with a status word when the Serial Poll Enable nessage is
received.

3.3.2.9.1 Device Address/ Servi ce Request Enabl e

The device address is set with the ADDRESS DIP switch on the rear
panel. S1, 2, 3, 4 and 5 select the address assignnent in binary
(switch off ="1", on = "0", S1 = LSB). Switch 8 enables the
Servi ce Request feature (switch off = disabled, on = enabl ed).

S6, 7 are spares.

The Service Request feature is only available in converters
equi pped with the Status Al arm Readout option.

3-13



3.3.2.9.2 Data Input Messages

The nessages to and fromthe converter are ASCI | character
strings termnated with CR, LF and EQ .

3.3.2.9.2.1 Frequency Set

The Frequency Set nessage sets the converter to the specified
frequency in kHz and al so unnmutes the converter.

F14000500 (8 digit)
F3700125 (7 digit)
3.3.2.9.2.2 Mite
The Mute nessage nutes the RF output of the converter.

M

3.3.2.9.2.3 Set/Store Frequency in Channel nn

This message is simlar to the Frequency Set nessage. It sets

the converter to the specified frequency in kHz, unmutes the

converter and stores the frequency in channel nenory "nn".
S01F14000125 (8 digit frequency stored in Channel 01)
S25F3712500 (7 digit frequency stored in Channel 25)

3.3.2.9.2.4 Recall Frequency from Channel nn

Thi s message sets the converter to the frequency previously
stored in channel nmenmory "nn". It also unnmutes the converter.

C05 (Recall frequency stored in Channel 05)

3.3.2.9.2.5 Data Format

These nessages determ ne the converter's response when it is
addressed to talk by the | EEE 488 Controller. A Data Fornmat
nmessage remains in effect until another one is received. DF is
t he power on default format.
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3.3.2.9.2.6 Frequency Format

Dat a For mat Converter Response

DF FifffffffLl Mn

F:  Frequency indicator
fffffff(f): 7 or 8 digit converter frequency in kHz

Local / Renpt e i ndi cat or
O = Local, 1 = Renote

.

M Mut e i ndi cat or
m O = nute off, 1 = nmute on

3.3.2.9.2.7 Status Faults Format

Dat a For mat Converter Response

D? ?abcdef

?:  Status indicator
a-f: 0 =no fault, 1 = fault

a through f indicate the status of the six conponent fault |ines

Synt hesi zer Alarm
LOA Alarm

LOB Alarm

Power Supply Al arm
LOL Level Detect
LC2 Level Detect

DO QOO T

The Status Al armreadout option is required for this format.

3.3.2.9.2.8 Status Al Formt

Dat a For mat Converter Response

DA FffffffffLlI MrPabcdef

The DA format is a conbination of the DF and D? formats. The
Status Al armreadout option is required.
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3.3.2.9.2.9 Channel For mat

Dat a For mat Converter Response
DCnn CnnFffffffff
The DCnn format returns the frequency stored in channel nn
(00-29). It has no effect on the frequency output of the
converter.

3.3.2.9.2.10 Service Request

The converter will issue a service request (activate the SRQ
line) when one of the status alarmlines indicate a failure. The
| EEE 488 Controller responds by sending the SPE nessage (Seri al
Pol 1) and addresses the unit to talk. The converter responds
with the foll ow ng nessage:

Bit No.
7 6 5 4 3 2 1 0
0 1 0 0 0 S2 S1 SO

The S"n" bits indicate in binary code which conponent fault line
caused the service request (a =0, b=1, ¢c =2, etc.).

The | EEE 488 Controller may performa Serial Poll wthout a
service request being generated by the converter (the request may

have been generated from another device on the bus). In this
case, the response will be the sane nessage (the data field wll
be the sane as the |last status word sent) however, bit 6 will be
at " Oll .

3.3.3 EMERGENCY OPERATI ON

In the event of a failure in converter conponents, refer to
Section 5.3 to determ ne possi bl e cause/renedies.

3.3.4 SHUTDOWN PROCEDURE

The converter is conpletely shut down when the AC power is
renoved.
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SECTI ON 4
PRI NCI PLES OF OPERATI ON
4.1 | NTRODUCTI ON

The foll ow ng paragraphs provide informati on on the principles of
operation of the M TEQ Mddel U 9356 Upconverter. Overal
functional operation of the systemis discussed in Paragraph 4.2
and detailed principles of operation for the individual
subassenblies are presented in Paragraph 4. 3.

4.2 FUNCTI ONAL DESCRI PTI ON

The converter translates a 40 Mz frequency band at 70 MHz to the
14.0-14.5 GHz output frequency band. A double conversion system
is used (see Figure 4-1).

The input signal is fed to a well-nmatched upconverter nodule. |If
Option 2B is ordered, a coupled output port is included in the
nodul e to provide an IF test point at the rear panel of the
converter. |If the converter is ordered wwth Option 5, the signal
passes through a group delay equalizer which is included in the
nodul e. The input signal is fed through a PIN di ode attenuator,
providing gain control for the system anplified and fed to a

m xer which converts the input signal to the second |IF frequency.
The signal is then anplified again and out put fromthe nodul e.

The output of the converter nodule is fed to a filter which
rejects out-of-band signals resulting fromthe first conversion,
including rejection of local oscillator signal. The signal is
then fed to the second m xer which translates the signal
frequency to the output frequency band.

The output of the second mxer is filtered for rejection of out-
of -band signals. An optional output anplifier (Option 11) may be
used to increase the output |evel of the converter.

The reference source for the local oscillator chains is a dual
out put high stability oven-controlled crystal oscillator at
5 MHz.

The first local oscillator is a phase | ocked source which is
| ocked to the 5 MHz reference.

The second | ocal oscillator is a synthesized frequency source
which is locked to the 5 MHz reference.



8 7 6 5 ‘ 4 3 2 1
REVISIONS
ZONE |LTR DESCRIPTION DATE | APPROVAL
G | REVISED AND REDRAWN 5/91
H | A3A6 P/N WAS C3267-20 10/92)
A2A1 CONTROL VOLTAGE
UMD675—70—1150—XXXXX FROM (30d8 MIN WITH OPTION 3C) —6.5dB 0
A4AT +20V (MUTE) -1.0dB —— AOA4 ———————————-1.0dB |
OPTION 2B 7 | A2A2 A2A3 M20-1.15 A2A5 AZAB A2A7
g -6dB ___ONLY L 115020 MHZ _ 14.25—XXXXX 5 POLE J2
L - 3 1 113942—2 111896 111896 RE OUTPUT
| | — /‘\ /‘\ T m 14.0-14.5 GHZ
70 MHZ, 75 0 ~ N | ' )
TYPE 'BNC’ FEMALE VT N ! /%/ T (N ® —~— & 50 0
CONNECTOR I I T T TYPE ‘SMA’ FEMALE
(500 OPTIONAL) ! ! BP FILTER 14.0-14.5 GHZ CONNECTOR
L = N 7 | FLT—110054 +10dBm FLT—111201
! | TO IF-LO FREQUENCY 1ABm0X SELECT | A3A7 XXX —
i 1& POWER TEST POINT ~ AT 114779-
Lo - | (REAR PANEL) TEST | ATTENUATOR INSERT
—15dBm MIN. 3dB NOMINAL OPTIONS 2A,11
(SEE SHEET 3)
TO IF MONITOR OUTPUT +10dBm MIN ]ggsggéz’g.?gng%E
(REAR PANEL)
TYPE BNC FEMALE TO RF=LO FREQUENCY A3AB
CONNECTOR 117525—7
(OPTION 28 ONLY) & POWER TEST POINT  ———
(REAR PANEL) c
INSERT OPTION 8 | —15dBm MIN.
(SEE SHEET 3)
SELECT %‘\134’*737 . —0.3dB
AT - A3A5 i
TEST ATTENUATOR @\/M
3dB NOMINAL 13784 1
TO @ VOLTAGE +12dBm MIN ]
TEST POINT .
REAR PANEL A3AD T0 T¢E S\{FOI;'I;)A]\'(\I;E le—
gob%(élé DPLO—-5-1080 REAR PANEL A3A4 T
—20P—XXXXX PLSM—12.85—13.35 7
TO A4A1 1080 ALTERNATE 115162—1080—XXXXX FREQ _ BPSEVVv 7
MHZ 125KS—2—XXXXX
IF-LO OUT OF ~ l—— 45V +20V—={ SYNTH |
LOCK ALARM ! N { TO A4A1 12.85—13.35 | ALTERNATE 114867—XXXXX |
+20V RF-LO OUT OF = B = GHZ |+ +5v ]
+ LOCK ALARM |
0 3dBm *—FROM A4AT
0+3qgm  TREQUENCY CONTROL 1s
5 MHZ | STANDARD P/N 115249—XXXXX -
CRYSTAL | OPTION 10A P;N 115250—XXXXX 4
— .| osc OPTION 10B P/N 115251—XXXXX 4|1
+20V (0SC) OPTION 10C P/N 115252—XXXXX 1|¥
A3A1 119
BEFORE 2/21/89 MODEL U-9356 WAS BLOCK DIAGRAM 113955 N
—5(-4|-3|-2|-1 NOMENCLATURE OR DESCRIPTION SYM/NOTES PART NO. CODE IDENT. IL%‘
QTY REQ'D PARTS LIST
WRING -
UDMENSIONS. ARE 1N INGHES. t — e —\MI‘I'Eﬂ
DRNBY| p & 5/9/91 100 Davids Drive, New York 11788 A
R k005 Loar | CBO BLOCK DIAG. UPCONV
MATERIAL APPROVED BY ’
e : MODEL U—-9356
NG | (OPTIONS LISTED SHT 3, 70 MHZ IF)

SECT

FINISH

SYM

DESCRIPTION

QTYy

NEXT ASSY

USED ON

Q.A.

SIZE | CODE IDENT. NO. REV.

C | 33592 1143557

H

HOLE DATA TABLE

APPLICATION HEAT TREAT

SCALE_NONE [ReF  P34840 [sHEET 1 oF 3

s $

3

1



8 7 6 5 ‘ 4 3 2 1
A4A1 ASSEMBLY 112744 REVISIONS
P——————_————_——— ZONE[LTR DESCRIPTION DATE | APPROVAL
I A4ATA A4ATB I SHEET 2 OF 3
| — |
| | GAIN ADJUST
! J8 ! CONNECTOR
| L { I
| |
I o] I GAIN ADJUST
| | CONNECTOR REAR PANEL
| | SYSTEM INTERFACE
| L (OPTION 21 ONLY) r CONNECTIONS
|
! ! ! ADDRESS A4A3 J1 PIN # DESIGNATION J8 PIN # DESIGNATION
| | INTERFACE CABLE | SELECT P/N K40—8S 1 +5V "A” MONITOR (RF) 1 - D
! ! ASSEMBLY ! 2 IF LO LEVEL DETECT (OPTIONAL) 2 +20V
: J2 : 112743—XXXXX I 3 RF LO LEVEL DETECT (OPTIONAL) 3 GAIN ADJUST VOLTAGE
I I i SUMMARY P/N 8209—6000 J3 ; RF LO OUT O_F_LOCK ALARM 4 GAIN ADJUST COMMON
I FRONT PANEL CONTROL I i ALARM
l ASSEMBLY BOARD l ! 6 IF_LOA OUT OF LOCK ALARM 1| FOR OPTION 21, OMIT J8 CONNECTIONS AND
! ASSEMBLY ! i 7 —— ADD J9 CONNECTIONS AS FOLLOWS:
| 112361 112469 | | 8 IF LOB OUT OF LOCK ALARM ||J3 PIN # DESIGNATION
l —XXXXX ZXXXXX } | REDUNDANCY P/N 8209-6000 J7 9 — 1 ATTENUATOR CONTROL
! ! ! ALARM 10 GROUND 2 ATTENUATOR RETURN I
I 1 t 1 —
| |1 | 12 _
! ! FACTORY [
| J5 J6 i TEST ! 13 -
| | CONNECTOR [ 14 —
! e AZAD ! 15 MUTE coIL
| — REMOTE IEEE—488 (OPTIONAL) | 6 __
I J7 I INTERFACE RS232 (OPTIONAL) ! 17 +20V_MONITOR
! ! BOARD CONTACT CLOSURE (OPTIONAL) ! 8 TSV B
| L (SEE PAGE 3 FOR OPTION 17) S
| | 1 i C
| | RS485 (STANDARD ——
I J3 I I RS422 EOPTIONAL)) P/N 3631-1000  J6 2
I I : (SEE PAGE 3 FOR OPTION 17) REMOTE INTERFACE NOTES
| — 1 | [
| — | |
i i ! 1. J3 STATUS ALARM CONNECTOR PIN DESIGNATION .
! 4 ! SON NAESIZER | CONNECTIONS ARE AS FOLLOWS: .
| | -
[ — I A. DC POWER STATUS— |
! — | ! DC POWER NORMAL: PINS 1—2 OPEN, 2—3 CLOSED
[ J1 | SYSTEM INTERFACE | DC POWER FAULT: PINS 1—2 CLOSED, 2—3 OPEN 7
! ! ' A4A4 ¢
| — | | JR1aF—TM—DC24V B. SUMMARY ALARM— .
CTTTTTTTTTT T T T T T T T : A1A2 B +20V 8 wute 4 +20V TO 1. NORMAL: PINS 4-5 OPEN, 5-6 CLOSED 7
A1A1 MLW=3022—9MK FROM. 1. PIN 15 | RELAY AOA1 & ADAQ DC POWER NORMAL & LOCAL OSCILLATORS -
2000 [ A3A1-4,(29) oYV — IN LOCK AND LO LEVEL NORMAL (OPTION 8 ONLY) _
L c2 L1 [ H-AA~— 6 2. ALARM: PINS 4-5 CLOSED, 5-6 OPEN -
— N cl ON/OFF [1/4 W A3A1-3,(0) DC POWER FAULT OR LOCAL OSCILLATORS .
B NO 2 SWITCH OUT OF LOCK OR LO LEVEL LOW (OPTION 8 ONLY) n
= 10K .
AC LZD TO +20V B
AC VOLTAGE INPUT LNE FILTER J NO 1 11'818%_ TEST POINT 2. PIN DESIGNATIONS ON THE REDUNDANCY SWITCH 48
100V.120V,220V & FUSE ATAS 10828, REAR PANEL (+20V) CONNECTOR (J7) ARE AS FOLLOWS: _
OR 230/240V CORCOM oW (+) TBIA—2 A. NORMAL PINS 1-2 OPEN,2—-3 CLOSED -
6J4(Fi881) | 1 POWER PASS +20V DC POWER NORMAL & LOCAL OSCILLATORS |
D 2 SUPPLY FILTER IN LOCK AND LO LEVEL NORMAL (OPTION 8 ONLY) |
£ 5 PS-120-FS05 +20V = (=) FOR OPTION 23, 5 MHZ B. ALARM PINS 1—2 CLOSED,2—3 OPEN _
- —113—XXXXX CRYSTAL OSCILLATOR SELECTION TABLE: 5
C 4 120V (+) STABILTY ~3AT PART NOMBER DC POWER FAULT OR LOCAL OSCILLATORS 113
A . 10K T0 +5V STANDARD 1525300 OUT OF LOCK OR LO LEVEL LOW (OPTION 8 ONLY) HE
Y +5V ;Ei; F;S\IHEL 104 115254 XXX 3. "XXXXX” IS A UNIQUE REFERENCE NUMBER ASSIGNED =
SUPPLY +5V 108 115255—XXXXX : N
oo GV 208 U o AT THE OF 0R0EE :
TO GND ]
(+) ———— TEST POINT
TO 5V REAR PANEL —5(-4|-3|-2|-1 NOMENCLATURE OR DESCRIPTION SYM/NOTES PART NO. CODE IDENT. IL%‘
FAN g 10K TES'-I"- POINT QTY REQ'D PARTS LIST -
S[iPsl:)\Il_Y REAR PANEL UNLESS OTHERWISE SPECIFIED |: —\ I —ﬂ
+5V DIMENSIONS ARE IN INCHES pe——" % NAWE - 5%/1.5 lwovnlwd' IDM__ -
A1A5 TO CONTROL CIRCUITRY DECMALS v o0s \OIES. [cao | BLOCK DIAG. UPCONY A
. A . A ", BY
——— GND MATERIAL APPROVED BY !
T i MODEL U—-9356
2 | (OPTIONS LISTED SHT 3, 70 MHZ IF)
FINISH QA. SIZE [CODE IDENT. NO. REV.
SYM DESCRIPTION QTY | NEXT ASSY USED ON C 33592 1 1 4351 H
HOLE DATA TABLE APPLICATION HEAT TREAT SCALE_NONE [REF _P34840 [sHeET 2 oF 3
8 7 6 5 f 4 3 2 1



REVISIONS
ZONE |LTR DESCRIPTION DATE | APPROVAL
SHEET 3 OF 3
OPTIONS
OPTION 2A
SEE INSERT 2A, SHEET 3
2A|  SIGNAL MONITOR — RF ADDITION OF A2A10, P/N C3267—20 ADATO
A2A11, P/N 111896 CROM AZAG C3267-20 OPTION 11
2B| SIGNAL MONITOR — IF CHANGE A2A1 P/N TO UMD6C75—70—1150—XXXXX (NO OTHER OPTION)
3c| FRONT PANEL LEVEL CONTROL, 30 dB MINIMUM CHANGE A2A1 P/N TO UMD3075—70—1150—XXXXX OR TO A2A7 ;
5A| GROUP DELAY EQUALIZER, 1ns PEAK TO PEAK CHANGE A2A1 P/N TO UMD675—70—1150—5A—XXXXX FROM A2A9 W +20V (MUTE)
FROM A4A4
(WTH OPTION 1) _,0 5 A2A8
SEE INSERT 8, SHEET 3 —20dBe 111896 T0 A2A7
8 L.O. LEVEL ALARM CHANGE A3A6 TO P/N CD—129134—XXXXX A2A1
ADDITION OF A3A8, P/N CD—1080—XXXXX 111896 m (NO OPTION 2A)
FROM A2A6 OR
HIGHER FREQUENCY STABILITY REFERENCE RF SIGNAL | TO A2A10
10A &05—5;0 100) " A3A1 P/N 115250—XXXXX MONITOR OUTPUT AZAS (WITH OPTION 2A)
SMA FEMALE CONNECTOR
HIGHER FREQUENCY STABILITY REFERENCE ( REAR PANEL ) I
108|  (0-50C) A3AT P/N 115251—XXXXX OPTION 23B
1 X 10 -8 OPTION 8 = 5
HIGHER FREQUENCY STABILITY REFERENCE A3A2  A3A4
10c|  (0-50°C) A3AT P/N 115252—XXXXX TO A2A1
2 X 10-° A3A8 + +
CD—1080—XXXXX —4.0dB M Ay
REFER TO INSERT 11, SHEET 3 & 1 10 F-Lo FREQUENCY A3Ag | & WAY
1 +10dB GAIN OPTION - -
ADD A2A8, P/N 111896 aor L0 FREQUENCY $—1—— TO A4A1  ZMSC2-1B | Ut
ADD A2A9, P/N AMF—14145—10—XXXXX N
(REAR PANEL) c
REFER TO INSERT 11, SHEET 3 & 1 é} EXTERNAL REFERENCE
11A|  +15dB GAIN OPTION ADD A2A8, P/N 111896 S T >, INPUT
ADD A2A9, P/N AFD3—060018—14.25—XXXXX FROM A3A3 "U" LNK )
15| 500 IF IMPEDANCE CHANGE A2A1 P/N TO UMD650—70—1150—XXXXX U v 7 INTERNAL REFERENCE i
OUTPUT
17A OMIT A4A2 REMOTE INTERFACE BOARD, ADD CABLE 4i3d5m? ]
178|  REMOTE CONTROL RS422/485 BETWEEN J3 OF A4A1B AND J6 OPTION 23C v OPTION 23D .
TO TO +20V — CRJSS(':I'AL o - ]
170l REMOTE CONTROL RS232 ADD A4A2 REMOTE INTERFACE BOARD ASSY A3A2  A3A4 ) AZA2  A3A4 e
P/N 113643—XXXXX | ) A3A1 | | -
ADD A4A2 REMOTE INTERFACE BOARD ASSY _tggg 2-WAY (SEE TABLE, SHEET 2 OF S, 2-wAY | —4.0dB |
17D|  REMOTE CONTROL WITH CONTACT CLOSURE P/N 113564 XXXXX zMsc2-18 | POWER FOR A3A1 P/N SELECTION) POWER | A3A9 ]
DIVIDER DIVIDER | ZMSC2-1B -
17|l  NO REMOTE OMIT A4A2 REMOTE INTERFACE BOARD A4AS c 4+3dBm 7]
c A3A1
INT/EXT A3A10 ASA1 A3A1
+20V —=| _REFERENCE sppT | 219€70100 5 MHZ ARS—28621 |[AUTOMATIC 4+3dBm| 5 MHZ |1 _
177l REMOTE CONTROL IEEE—488 ADD A4A2 REMOTE INTERFACE BOARD ASSY SELECT SWITCH SWITCH [ NC 4+3dBm| CRYSTAL —XXXxX [REFERENCE =~ CRYSTAL |4 —
P/N 113632—XXXXX (REAR PANEL) +20V (0SC) —=]  OSC! SWITCH 120y —= OsC. |
MTL—206N fNO 1NO SEE TABLE,
CHANGE A4A1A P/N TO 115764—XXXXX (SEE TABLE, SHEET 2 OF 3, (SHEET 2 OF 3,
21 DIGITALLY CONTROLLED ATTENUATOR CHANGE A4A1B P/N TO 115779—XXXXX 5 i/lst FOR A3A1 P/N SELECTION) ] JM5HZ FOR A3AT )P /N
SELECTION .
EXTERNAL REFERENCE EXTERNAL REFERENCE dls
REPLACE A3A1 WITH POWER DIVIDER P/N ZMSC2—1B INPUT INPUT "
23A NO INTERNAL 5 MHZ REFERENCE ADD J5, EXTERNAL REFERENCE INPUT +4+3dBm +4+3dBm Tl=
TYPE ‘BNC’ FEMALE TYPE ‘BNC’ FEMALE 1=
CONNECTOR CONNECTOR i
SEE INSERT 23B, SHEET 3, SEE TABLE FOR A3A1 P/N, ADD (REAR PANEL) REAR PANEL
238| 5 MHZ ‘U’ LINK A3A9 P/N ZMSC2-1B, CONNECT A3A1 OUTPUT TO J4, ( ) T
INTERNAL REF OUTPUT, INSERT ‘U’ LINK BETWEEN J4 & J5 1
SEE INSERT 23C, SHEET 3, SEE TABLE FOR A3A1 P/N, ADD
23C INTERNAL /EXTERNAL REFERENCE SELECTION A3A9 P/N ZMSC2-1B, ADD A3A10, P/N 919C70100, ADD -5(-4|-3|-2[-1 NOMENCLATURE OR DESCRIPTION SYM/NOTES PART NO. CODE IDENT. 'LEg_'
A4A5 P/N MTL—206N QTY REQ'D PARTS LIST
SEE INSERT 23D, SHEET 3, SEE TABLE FOR A3A1 P/N, ADD UNLESS OTHERWSE SPECIIED [ AN =
23D AUTOMATIC REFERENCE SELECTION A3A9 P/N ZMSC2—1B, ADD A3A11 P/N ARS—28621—XXXXX D;I:::‘E:LSISONS ARE IN IN::::ES e I Im“M!'IDM—_ﬂ N N
XXE01 | XXX£.005  +0730° | “BY BLOCK DIAG. UPCONV
MATERIAL APPROVED BY !
e : MODEL U-9356
e | (OPTIONS LISTED SHT 3, 70 MHZ IF)
FINISH QA SIZE | CODE IDENT. NO. REV.
SYM DESCRIPTION QTY | NEXT ASSY USED ON C 33592 1 1 4351 H
HOLE DATA TABLE APPLICATION HEAT TREAT SCALE_NONE |REF__P34840 [sHeET 3 oF 3
7 6 5 f 4 3 2 | 1




4.3 SUBSYSTEMS AND COVPONENTS FUNCTI ONAL DESCRI PTI ON

4.3.1 SIGNAL PATH

4.3.1.1 Upconverter

Part Nunber:
Description: Upconverter
Function: Provide a well

transl ati on,
Desi gn:

Speci fications -
A.  Frequency -

1. Input:
2. Qutput:
3. LO

B. Gin:

C.  Input VSWR

D. Qutput VSVWR

E. Power OQutput
(1 dB Conpression):

F. DC Vol t age:

G Gain Control:

H | F Mnitor Qutput
(Option 2B):

Local Gscill ator
Moni t or Qut put:

J. Connectors -

1. Input:
2. LO Qutput:
3. DC

Modul e ( A2A1)
UMDE75- 70- 1150- XXXXX

Modul e
mat ched system i nput,

gain and gain control.
I nt egrated assenbly

50-90 MHz
1150 20 MHz
1080 MHz at +10 dBm

19 dB nom nal

26 dB/ 75 ohns
(50 ohms with Option 15)

23 dB/ 50 ohns

+6 dBm
+20 volts
6 dB m ni num
(30 dB with Option 30

-20 dBc nom nal

-20 dBc nom nal

BNC fenunl e
SMA fenal e
Sol der filter

frequency
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4.3.1
A2A2

1. 15- XXXXX

.2 Filter, Isolator (A2A2, A2A3)
Description: Filter

Part Nunber: FLT-110054-

Functi on:

Design: Fourteen pole ro
Speci fications -
Frequency:

| nsertion Loss:

Par abol i ¢ Group Del ay:

A

B

C. Input/CQutput VSWR
D

E Rej ecti on:

F Connectors -

1. Input/Qutput:

| sol at or
113942-2

Description:
Part Nunber:

Speci fications -

A.  Frequency:

I nsertion Loss:

| nput / Qut put VSWR:

| sol ati on:

m O O @

Connect ors:

| F passband, out-of-band rejection

d conbl i ne bandpass

1150 +20 WMHz
1.0 dB

25 dB

4 nsec 20 Mz

75 dB +*70 Mz

SMA nmal e

1150 +50 MHz
0.5 dB

1.1:1

23 dB m ni num

SMA fennl e
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4.3.1.3 Mxer, Second Conversion (A2A4)
Part Nunber: MO-1.15-14. 25- XXXXX
Function: Frequency translation
Design: Doubl e bal anced

Speci fications -

A. I nput Frequency: 1150 +20 WMHz
B. Qutput Frequency: 14.0-14.5 Gz
C. LO Frequency: 12850- 13350 WVHz
D. Conversion Loss: 6.5 dB nom nal
E. LO Power: +10 dBm
F. lsolation -

1. LO Qutput: 20 dB

2. LO Input: 20 dB

G Power CQutput
(1 dB Conpression): -5 dBm m ni num

H. Connectors -

1. Input: SVA mal e
2. CQutput: SMA mal e
3. LO SMA fenal e
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4.3.1.4 CQutput Isolators, Filter (A2A5, A2A6, A2A7)

A2A5, A2A7 -

Description: Isolator
Part Nunber: 111896

Speci fications -

A. Frequency: 13.9-14.6 Gz
B. Insertion Loss: 0.25 dB

C. Input/CQutput VSWR 1.15:1

D. Isolation: 23 dB m ni num
E. Connectors: SMA femal e i nput

Description: Filter

Part Nunber: FLT-111201- XXXXX

Function: Rejection of out-of-band signals
Design: Five section wavegui de (WR62)

Speci fications -

A, Frequency: 14.0-14.5 Gz

B. Insertion Loss: 0.4 dB

C. Fl atness: 0.2 dB peak-to-peak
D. Rejection: 50 dBc/ t1 GHz

E. Connectors -

1. Input: Ri ght angl e SVA nal e
2. CQutput: Ri ght angl e SVA nal e



4.3.1.4.1 Option 11, 11A -

Description: Anmplifier

Qut put Anplifier

Part Nunber: AMF-14145-10- XXXXX

Functi on:
Desi gn:

Speci fications -

A, Frequency:

B. Gain:

C. Input/CQutput VSWR
D

Power Qut put
(1 dB Conpression):

DC Vol t age:

m

F. Connectors -

Qotion 11A -

1. Input:

2. Qutput:

3. DC
Description: Anmplifier

| ncrease system gain and out put | evel
Two- st age GaAs FET

14.0-14.5 Gz

10 dB nom nal

2:1

+10 dBm
+20 volts

SMA nal e
SMA nal e
Sol der filter

Part Nunber: AFD3-060018- 14. 25- XXXXX

Functi on:
Desi gn:

Speci fications -
A. Frequency:

B. @Gin:
C. Input/CQutput VSWR
D

Power Qut put
(1 dB Conpression):

E. DC Vol tage:

F. Connectors -
1. Input:
2. Qutput:
3. DC

| ncrease system out put | evel
Three- st age GaAs FET

14.0-14.5 Gz

15 dB nom nal

2:1

+13 dBm
20 volts

SMA nal e
SMA nmal e
Sol der filter

An addi ti onal

i sol at or

may be inserted between the output filter

and the Option 11 output anplifier.
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4.3.2 LOCAL OSClI LLATOR
4.3.2.1 5 M1z Reference (A3Al)
Part Nunber: 115249- XXXXX
The dual output 5 MHz crystal oscillator is a highly stable

precision crystal oscillator enclosed in a proportionally-
control |l ed oven housi ng.

The specifications of the crystal oscillator are:

A.  Frequency: 5. 000000 MHz
B. Power Qutput: 0+3 dBm
C. DC Power -
1. WVarm Up: +20V/ 150 mA
2. Nornmal: +20V/ 70 mA stabilized at 25°C

D. Oven Stabilization Time: 20 mnutes (25°C)

E. Connectors -
1. RF: SMA fenal e
2. DC: Sol der filter

Refer to the index for description and data sheets for higher
stability reference sources when installed (Option 10).

4.3.2.2 1080 MHz Phase Lock Source (A3A2)

Part Nunber: DPLO 5-1080-20P- XXXXX
Alternate Part Nunber: 115162-1080- XXXXX

The phase | ock source consists of:

Fundanmental VTO (1080 MHz)
Frequency divi der (0216)
Phase det ect or

Phase |lock alarmcircuit

PhONE

A functional block diagramis shown in Figure 4-2.

A sanple of the VIOis directed through the frequency divider and
then to the phase detector. The input reference frequency is
also fed to the phase detector.

4-10
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When the input reference frequency and divided VTO frequency
differ only in phase, the phase detector output is a DC voltage
proportional to the phase difference between these two signals.

A frequency difference between the two signals results in a sweep
vol tage which is applied to the voltage-tuned capacitor of the
VIO As the VIO is being swept through its frequency range,
conparison of frequency is nade in the phase detector. Wen the
di vided VTO frequency is at the sane frequency as the input
reference, the sweep is disabled and the VIO is |ocked to the

i nput reference.

The specifications for the phase | ock source are:

A.  Frequency Qutput: 1080 MHz
B. Frequency I nput: 5 MHz
C. Power CQutput: +12 dBm nom nal
D. Power |nput: 0+3 dBm
E. DC Power -
1. DPLO 5-1080-20P
- XXXXX: +20V at 300 mA, +5V at 500 nmA

2. 116162- 1080- XXXXX: +20V at 400 mA

F. Connectors -
1. RF: SMA fenal e
2. DC: Sol der filter

A fixed attenuator follows the phase | ock source and is used to
provi de | evel adjustnent.
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4.3.2.3 Second Local Gscillator

4.3.2.3.1 Frequency Synthesizer (A3A4)

The m crowave frequency synthesizer incorporates nultiple |oop,
di gital phase | ocking techniques to produce an RF out put
frequency in steps of 125 kHz. Phase | ock | oop bandw dths are
adj usted for best overall phase noi se perfornmance.

Due to the conplexity of the m crowave synthesizer, it is
recommended that all service be referred to the factory.

The specifications for the synthesized source are:

A.  Frequency Qutput: 12850- 13350 MHz

B. Frequency I nput: 5 MHz

C. Power CQutput: +13 dBm m ni num

D. Power |nput: 0+3 dBm

E. DC Power: +20V at 1.0A, +5V at 1.5A

F. Phase Lock TP: DC voltage variable with
frequency

G Connectors -

1. RF: SMA fenual e

2. DC: "D' connect or
Functi on Pin
+20V 1, 6
+5V 4, 8
G ound 5 9

Phase Vol t age 2

Al arm 3

3. Control: Ri bbon cabl e
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4.3.2.3.2 Second Local

A3AS

A3AG

A3A7

Description: Isolator
Part Nunber: 113784

Speci fications -
A. Frequency:

| nsertion Loss:

B
C. Input/CQutput VSWR
D. Isolation:

E

Connect ors:

Description: Coupler
Part Nunber: 117525-7

Speci fications -
A, Frequency:

B. | nsertion Loss:
C. Coupled Qutput:
D.

Connectors -
1. Input:
2. Qutput:

3. Coupl ed Qut put:

Description:
Part Nunber:
Functi on:

114779

Speci fications -
A. | nsertion Loss:

B. Connectors -
1. Input:
2. Qutput:

Gscill ator

Fi xed Attenuat or

Gai n adj ust nent

Chain (A3A5 to A3A7)

12.6-14.0 Gz
0.3 dB
1.2:1

22 dB m ni num

SMA fenal e

7.5-16.0 Gz
1 dB

20 dBc nom nal

SMA nmal e

SMA fenal e
SMA fenual e

3 dB nom nal

SMA nmal e

SMA fennl e
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4.3.3 CONVERTER CONTROLLER

The Converter Controller board contains the m croconputer and
analog circuitry necessary to control the LCD display, accept
data fromthe front panel keys, control the frequency

synt hesi zer, nonitor status signals fromthe critical converter
conponents, control the nmuting and alarmrelays and provide a
renote bus interface (e.g. RS485).

The m croconputer is designed with a m croprocessor which
contains on-chip RAM a serial port and an I/O port. Program
nmenory is stored in an EPROM Additional RAMis |ocated on a
peripheral 1C along with extra I/O ports and a tiner. The 1/0O
ports read the rear panel DIP switch for address and baud rate
selection (renote bus option only), control the "MEMORY" and
"REMOTE" front panel LEDs, control the nuting and alarmrel ays
and nonitor the analog status alarmcircuitry. The on-chip tiner
is used as a gated oscillator to sound the buzzer.

The I/ O port on the m croprocessor controls the LCD controller
chips, stores and recalls data fromthe EEPROVs (non volatile
menory) and sends serial data to the frequency synthesizer via
the interface 1Cs. Wen the renote bus option is used, the

m croprocessor on-chip serial 1/O port is used wth the interface
| Cs to provide an RS422/485 interface.

Front panel keys are nonitored by the keyboard encoder. The keys
are scanned at a periodic rate and an interrupt is generated
whenever a key is pressed. Key debouncing and multiple key

| ockout are al so provided in the chip.

The power nonitor |1 C perforns three functions. It generates a
power -on reset pulse whenever power is turned on. As a power
nonitor, it continuously nonitors the +5V power supply and
generates a reset signal if the supply drops below 4.5V. It also
contains a watch dog tiner which nust be periodically reset by
the mcroprocessor. Failure to do so indicates a circuit failure
and causes a reset pulse to be generated.

The anal og section nonitors signal levels fromthe critical
converter conponents and outputs to the m croconputer whenever a
fault | evel has been reached. Fault |evels for the power
supplies are fixed while others such as the LO | evel detect are
adjusted with trimpots. A separate relay, DC alarm is
controlled fromthe output of the power supply nonitor circuitry.
The two front panel alarmLEDs, "RF-LO" and "IF-LO', are
controlled fromthe analog circuitry.
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4.3.4 POANER SUPPLY, LOW PASS FILTER
The conpl ete manual for the power supply is given in Appendi x A

M TEQ Part Number - PS120- FS05- 113- XXXXX
Power One Part Nunmber - FS05-113

The power supply is divided into three sections:

A. +5.2 volts for the Converter Controller only
Vol tage Setting Tol erance: +0.10 volts

B. +5.2 volts for the converter's RF conponents
Vol tage Setting Tol erance: +0.10 volts

C. +20 volts for the converter's RF conponents
Vol tage Setting Tol erance: +0.25 volts

Overvoltage protection is included for all sections of the power
suppl y.

A low pass filter (AlA4) follows the RF conponent sections of the
power supply to aid in the rejection of power supply noise. A
bal anced configuration is used with a series inductor and shunt

el ectrolytic capacitor. Voltage is set and nonitored after the

| ow pass filter and is supplied to all system conponents with the
exception of the crystal reference oscillator heater circuit.

The heater circuit derives DC power before the | ow pass filter.

4-16



SECTI ON 5
MAI NTENANCE
5.1 | NTRODUCTI ON

This section includes information and instructions for periodic
nonitoring of converter performance, information for

troubl eshooting, alignnment and adjustnent of the converter in
case of converter mal function.

5.2 PREVENTI VE MAI NTENANCE

The converter is a conpletely solid state design. Normal
periodi c inspection for cleanliness and nechanical integrity
shoul d be nade in accordance with standard procedures.

To prevent |ong and costly downtine of the converter periodic
nonitoring of the overall converter perfornmance paraneters that
are nost indicative of individual converter conponent performance
is necessary. A log should be maintained that provides a

per manent record of converter operation and conpares it to
factory provided data. By doing so, any |long term degradati on,
erratic or abnormal performance can be detected early. The
overall converter performance paraneters that are nost indicative
of individual system conponent performance and enconpasses al
system conmponents for correct overall converter performance are
converter gain and |local oscillator frequencies.

Any excessive change in converter gain indicates a malfunction in
the local oscillator and/or signal channel and/or in the power
supply. Any excessive frequency change indicates mal function in
phase | ocking to the reference oscillator.

5.2.1 DC VOLTAGE

Connect the digital voltmeter to the DC test points on the rear
panel. |If voltage is beyond tol erance (see Section 4.3.4), reset
power supply (refer to Appendi x and Figure 1-3), using the tuning
adj ust mrent on the power supply.
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5.2.2 GAIN OF THE CONVERTER

The follow ng procedure is to be followed for gain nmeasurenents.
Connect the test equi pnent as shown in Figure 5-1. Set the
sweeper to cover the required i nput frequency range. Set the
attenuator on the |l og nmenory scope to 000 and nenorize the input
reference. Connect the converter into the test setup. Record
the gain and frequency response of the converter.

The gain of the converter should be periodically nonitored to
reveal deviations which would indicate possible mal function.

5.2.3 FREQUENCY MEASUREMENT

Frequency accuracy of the converter is determ ned by the
ref erence source used. Frequency may be nonitored at the rear
panel LO test points.

5.2.4 LOCAL OSCl LLATOR PHASE LOCK TEST PO NT (Phase Vol t age)

The phase | ock test point (phase voltage) of the phase | ock
source indicates proper |ocking conditions and frequency for the
basi ¢ voltage-tuned oscillator. The follow ng voltages will be
observed at 25gC anbi ent:

A. LOL: 10 +2 volts "in | ock"
1 volt or 18 volts
"out - of -1 ock"

B. LQO2: Variable with frequency

Due to the nature of multiple | oop frequency synthesizers, the
test point may not always indicate an out-of-lock state. The
front panel LED represents a summary of the individual phase | ock
| oop al arns.

Data on test point voltage should be recorded in a | og and

conpared to the original data in order that changes in data as a
function of tine can be observed.
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5.3 CORRECTI VE MAI NTENANCE

I f the converter nmalfunctions during normal use or if the tests
in Section 5.2 reveal excessive discrepancies in converter gain
or local oscillator frequency or test point voltage, isolation
and correction of the mal function becones necessary.

VWiile it is difficult to fully anticipate and describe al
possible failure nodes in a conplicated electronic system this
manual contains sufficient information in the formof theory of
operation and diagranms to enabl e an experienced technician to

i solate and renove the mal functioning nodule. 1In addition, power
supply failures can be corrected on the station |evel.

5.3.1 PONER SUPPLY MALFUNCTI ON

If the fault is detected in the power supply, renove the power
supply protective cover. Check AC voltage input to the power
supply. Wth the help of the power supply schematics in Appendi X
A, isolate the mal functioning conponent.

5.3.2 LOCAL OSCI LLATOR

To isolate the mal functioning conponent in the |ocal oscillator
chain, Section 4.3.2 should first be carefully studied for theory
of operation. The follow ng voltage check should be perforned
bef ore proceedi ng.

Check DC voltages to phase |lock oscillators. A scope (AC
coupl ed) should be applied to voltage |ine to nmeasure power
supply ripple (refer to Appendi x for specifications). |If

i ncorrect voltage or excessive ripple is observed, refer to
Paragraph 5.3.1 for a power supply check.

Power | evel of the input reference should be checked. Required

i nput reference power |evel for phase |ock sources is 0+3 dBm

If the reference source is significantly off frequency, the phase
| ock source may not be able to lock to it. Frequency of the
reference should be 5. 000000 MHz.

Assum ng an "in-lock"” condition at the correct output frequency,
check output power. If unit is out of specification or above
procedures fail to rectify the problem it is recomended that
unit be returned for factory repair.
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5.3.3 CONVERTER, SI GNAL CHAI N

The conponents in the signal

chain can be checked against the

i ndi vi dual specifications listed in Section 4. 3.
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SECTION &
DIAGRAMSE

6.1 INTRODUCTION

This secticn containe the overall wiring diagram and schematics
for the U-39356 Upconvarter.

TABLE 6-1

LIST QOF DIAGEAME

FIGE. HO. DESCRIPTION PACE
6-1 Wiring Diagram 6=2
6-2 Schematic Diagram, 9300 Series Converter

Controller (A4R1E) 6-12

6-3 Assembly Diagram, 9300 Series Converter
Ccontroller Series {A4A1EB) 6-14
&=1
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WIRE RUN SHEET
9300 SBERIES UPCOMVERTER

MODEL: U-535&

BLOCK DIAGRAM:114351G

FROM: AC LINE FILTER AlAl
DESIGHATION COLOR TO
L 80 AlA2-C2
N 89 AlA2-Cl
B 80 ALAZ-HND 2
J 89 AlAZ-HO 1
F 80 AlA3-1
D 89 AlA3=-2
E 80 AIA3-3
c 89 Bl1ARd-4
A 80 AIAd-5
FROM: FPOWER ON/OFF SWITCH AlAZ
DESIGHATION COLOR TO
c-1 35 AlAl-H
c=-2 a0 AlARl-L
NO-1 a9 AlAl-J
NO=-2 80 AlAl-B
L-1 45 AlR4 TB1-A (S5W LED)
L-2 0 AlA4 TB1-B (5V GHD)
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FROM: POWER SUPPLY AlA3

DESIGHATION COLOR TO
1 80, 0 A1R1-F, AlAS
2 89, 0 AlAl-D, AlAS
3 80 AlA1-E
4 85 AlA1-C
5 80 AlAl-A
+E5YHE N 5 A4AIB=J1-1, R1A4
(5V Post) X2
SV*AM RTN 05 AlA4 (5V GND Post) X2
+5VTRY 59, 95 A4ALIB J1-18, +5V"B"T.P.
SY"B" RTN 05 A4A1B J1-10
+20V 29 AlA4 (20V)X2,A4RA1E J1-17
20 A3Al Term. 4/A4A4 Term 8
20V RTH o, 0 AlA4 (20V GND Post) X2,

A3Al, Term=3/A4A4 GND Lug
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FROM: LOW PASS FILTER AND TERMINAL STRIF AlA4d

DESIGHATION COLOR O
+20V INPUT 29 = 2 AlA3 +20V TERMINAL POST
20V GROUND 0x 2 A1A3 20V RTN TERM. POST
+5V "A™ INPUT 5 x 2 AlA3 +5V TERMINAL POST
5V "A"™ GROUND 05 ¥ 2 AlA3 SV RTN TERM. POST
TB1-A +20V T.P. 92 +20V TEST POINT
TEl-A +20V SECTION 29 AIAZ (+20V)
TBl-A +20V SECTION 29 A3A4 Conn. PIN #1
TBl=A +20V SECTION 29 A3A4 Conn. PIN #6
TBl=A +20V SECTION 29 A4A4 Terminal #6
TB1=-A +20V SECTION
TB1-A +20V SECTION
TB1-A +5V T.P. 95 +5V "A" TEST POINT
TBEl-A SW. LED 45 AlAZ-L1
TE1-A +5V SECTION 5 A3AZ (+5V)
TBl-A +5V SECTION 5 A3A4 Conn. PIN #4
TBEl-A +5V SECTION 5 A3A4 Conn. PIN #8
TB1-B 20V GND SECT 0 A3A2 (GND)
TE1=-B 20V GHD SECT Q A3Ah4 Conn. FIN #9
TBEL-B 20V GHD SECT 0 AdAd [GHD LUG)
TBE1-B 20V GND SECT
TB1-B 20V GND SECT
TB1-B 20V GND SECT
TBE1l=B 20V GKD SECT
TB1-B 5V GND SECT 05 A3A2 (GND)
TB1-B 5V GND SECT 05 AJA4 Conn. PIN #5




FROM: LOW PASS FILTER AND TERMINAL STRIFP AlA4 (CONTD.)
DESIGHMATION COLOR TO
TBE1-B 5V GND SECT
TB1-B 5V GND SECT
TB1-B 5V GHD SECT
1184644




DESIGNATION COLOR TO
El 0 AlA3-1
E2 0 AlA3-2

FROM: DC TEST POINTS

DESIGHATION COLOF, TO
+20 VOLTS 92 Alh4 (+20V SECT) T.P.
+5 VOLTS "A® 95 AlR4 (+5V BECT) T.P.
+5 VOLTS "B"“ 95 AlA3 (+5V B)
20V & 5VMA"™ GND 4] Al1A4 (20V GND & 5V GND)
{ SECTIONS)
RF LO ¢ VOLTAGE 19 AJA4 Conn. PIN #2
IF LO ¢ WVOLTAGE 69 AZRZ (¢ LOCK T.P.)
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RF TRAY CONNECTOR

DESIGHATION PIN COLOR FROM TO
+20V OR MUTE (MOD) i | 96 |AZAl (+20V) | A4RA4 Term. #4
+20V OR MUTE 2
RED 3 2 A2Al (+20V)| A4ALB-JB-PIN 2
WHITE (GC) 4 9 |A2A1 (G.C.)| AdALB-JB-PIN 3
BLACKE (GC) 5 0 A2A1 GND | A4ALlB-JB-PIN 4
20V GND & AZAl (GND) A4Ad4 GND Lug
20V GND 7
SHEILDED GROUND 9 AZR1 (GHD) Chassis GHD

MUTE RELAY Ad4A4

DESIGHATION COLOR TO
1 9 A4A1B J1-15
4 56 AZAl - (+20V)
& 29 AlA4 (+20V SECTION)
8 20 AlA3 (+20V POST)
GND LUG 0 A2R1 GND, AlA4 (20V GND)
AlA3 20V GHD
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FROM: IF MODULE AZAl

DESIGHATION COLOR TOD
+20 VOLTS 896 A4A4 TERM. #4
+20 WVOLTS 2 A4R1B~-J8 PIN #2
GROUMD ] A4A4 (GND Lug)
GAIN COMNTROL o A4Al1B-J8 PIN #3
GROUND 0 A4A1BE J8 PIN #4 &
Cable Shield
FROM: AMPLIFIER A A
DESIGNATION COLOR TO
+20 VOLTS
GROUND
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FROM: CRYSTAL OSCILLATOR AJAL
DESIGHATION COLOR O
+20 VOLTE (0OS8C) 20 AlA3 (+20V POST)
+20 VOLTS (HTR)
GROUND o ALlAZ (20V GHND)
FROM: PHASE LOCK SOURCE A3A2
DESIGHNATION COLOR TO
+20 VOLTS 29 AlA4 (+20V SECT)
GROUND o AlA4 {20V GND)
¢ LOCK TEST POINT 69 I.F. ¢ VOLT
EXTERNAL LED=A 93 A4ALlB J1-PIN &
EXTERNAL LED=E 0 Alrx4 (20V GND SECT)
+5 VOLTS 5 AlA4 (+5V SECT)
FROM: FREQUENCY SYNTHESIZER A3Ad4
DESTGHATION FPIN COLOR TG
+20 VOLTS 1 29 AlAd (+20V SECT)
TEST POIHNT 2 1s R.F. ¢ VOLT
ALARM LED 3 91 A4A1B J1-PIN 4
+5 VOLTS & 5 AlA4 [(+5V SECT)
5 VOLT GROUND 5 05 AlR4 (5V GHD)
+20 VOLTS & 29 AlA4 (+20V SECT)
N/C 7
+5 VOLTS B 5 Alh4 (+5V SECT)
20 VOLT GROUND ] 0 AlAd4 {20V GND)
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GAIN ADJUST FOTENTIOMETER

DESIGHATION COLOR FROM TO
C.W. 2 A4ALE JB8 PIN 2 | A2A1(+20V)
C.T. 9 A4ALE JB PIN 3 | AZRl (G.C)
c.C.W o A4ALB JB PIN 4 | A2A1 (GND)
FROM: 5300 SERIES CONTROL BOARD A4A1B
DESIGHATION J1 PId COLOR TO
+5V"A" MOM. (RF) 1 s AlR3 (+5V POST)
IF L0 LEVEL DET. 2
RF LO LEVEL DET. 3
RF LO ALARM 4 91 A3A4 Conn. PIN #3
IF LOA ALARM & 93 A3AZ (ANODE EXT. LED)
TTL SWITCH CONT. 7
IF LOB ALARM 8
EROTUND 10 05 A1A3 (S5V'B" GHD)
MUTE COIL 15 9 AR4h4 TERM #1
+20V MONITOR 17 29 AlA3 (+20V POST)
+5V “B" 18 59 AlA3 (+5V"B" POST)
DESIGHATION J& PIN COLOR TO
+20 VOLTS 2 2 AZAl (+20V)
GAIN ADJ. VOLTAGE 3 9 A2Al G.C.
GATN ADJ. COMMON “ ] A2R1 GND
DESIGHATION J9% PIN COLOR TO
ATTEN. CONTROL 1
ATTEN. RETURN 2

118464A
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J MOVE RY3 AND J4 .05 ON X
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= ZOmV =21 =< Sl
Mo =132 VAG
|[o-100% LOAD REG) . B SPUSE— P
AT HOVAC < Z0mV 1-£5mV < Emy/
CURRENT LIMIT T 4 1O 2 TO
AT 132VAC 4 & AMPS | 4. AMPS 7.5 AMPS
SHORT GCIRCUIT o5 To a5 1O 0.25 TO
CURRENT .
AT 132VAC 1.2 AMP5 1.3 AMPS 0.75 AMP . |
RIPPLE .
CONTENT P/P £5mY (£5mV <SmV
ovpP 22.5 TO I &g |- N 57 To
TRIP POINT 255 VYD 16.7 1r’ b7 VD
DROP OUT j '
..:'i =
VAC &%:E;E't":’:f‘m 'IDE ‘ME- | = |0BAC
OUTPUT v t o5vDC v 1A 45025 Y |¢+s025
AT 115VAC +EDGBE @ L-.GEsSVPC @ t?fzgfnc.
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E - . )
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PARTS LIST | DPOWERINE [wo"PL. 56666-10] [sseer 2 or 4 | 36
oy | note| 317, :f;“::ﬂ'in_ DESCRIPTION. VENDOR NO.|  REF. DEs.

| |505-56665| PRINTED WIRING BOARD  [BU5eend | Al
A
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4 3 |154-20937 | @TerHIOMETER , 500 RZ,15,32
5
= | |1556- 10077 | RESISTOR, ILa,2W, 5k , MO, R4
7 5 |s6-10081 | F  Pe.2wW, F 10 R 17,28,30
@ 3 |150-20307 &.Ba, VAW, | <. F. Riz,25,39
9 4 |} -20927 A7~ 4 F R5,1118, 24. 1
10 % ~20343 2702 R13,1&, 34
I ' - 20556 750 R&, 21
12 4 20364 LK R1,3,14 |
12 4 -20%¢ 8 2AK R129,3,38,40
14 & |y -3 ! EP3E | 'ﬁff- 1R ER A [Re,710,2,20,23
5 4 |50 -20375 [RESISTOE 47K, vaw5% a RAllion clrzs 36 4192
— ~—T TR Tz 15T
7 & - | rRESISTOR - R35
18 | [1B1-10370 | RESISTER , LoK, I/2ZW, 5. C.F.| R27




s

: [oWa.
PARTS LIST im,.ﬂﬂf, Mo PL. 56666-10| SHEET 3 oF /] | See
'LE; HDTEIgggD ;?;Eﬁh::iul DESCRIPTION. ' VENDOR NO. REF. DES.
19 3 120102867 | L. VOLTAGE REAULATEOR | #A723 Ul,2,3
20
z2l REF. | ITI = 10262 | TRAMSISTER WP, T700-3 2N2055 |R2,3,5
22 | [172- 10247 | TRAMSISTO R, 1P, To-92 22219 (R
23 | [172-20171 JTRAMSISTOR. WP, TO-220 | TIP29A | R4
74
25 3 |1eD- 10258 | &R ,34 ,30V S5 | Seft 2.5
16 e '
27 | |120-20954 | FUSE, AIco 1A, 125V F A
28 1
29 - 10251 NOUE | 1A, Z00OV 4003 ﬂlf'i’ﬁglir:%ﬂ,m,
20 Z - - 0252 4 24, 100V 540 <1011
31 & | y-10256 eA, S0V MR750  |2R3,4,1171318
37 2 | In-zo028 0.ZA, 100V 4448 |2R 21,22
33 Z |- ED[}D.:;;L ) ZEHER. | 2w mrnn AH 7524 £R%. 13
34 | |ilz-10285 | Pove ze-ER, ZRERaET i o0 [cr24
35 & — PICOPE. ZENER MAR 12 1957 e cR2A
2%




PARTS LIST| ®POWErANe Ti5™ pL 566667101 e 4 o4 |36
"TEM I note|R1ds :fﬁ;::iﬂ_ T DESCRIPTION. ' VENDOR NO.|  REF. DEs.
37| | |OI- 1014 | CAMCITOR | ELECT, I0uf/ 25V 23,551,517
36 . |k -20922 } b Am0uf/1ev &

39 | -209%3 | 10,0004/ 16\ <2
40 | 4 -2173] r 7400uf/63V 14
4] & |I01- 21967 ELECT, 220u{/35V 1, &71L,13,18
42 2 |lo4-10093 FlLM ,.001{/ 100Y < 4,10
43 | |105-10085 | cAPAGTOR .,::':-‘.EF?.JMI::IA?ISJ,:H T < o )
ihq.-r“_
| 45 2= 10679 | T.£. ScKET 14 PIN or -« UL 2,5
AG 35010018 | SCREW @-32X 5716 T FORRA,SeRIL,3
A7
AP | |2b1-20002 | JUMPER , .250",22 ANG,TEFL | W1
49 I |26l -205655 | JUMPER. ,1.,00", 22 AWa,TEFL iR
50 | |916-55490 | WIRE uMzg e WHITE, 3127 T o o 1Dy
Il | |916-21022 | WIEE  ULI4Z9 1bGA WHITE, 52" Dz
57 3 |916-54956 | WIRE ULI4291bGA,WHITE, 3127 A AT, A
73 3 |914 -21284 | WIRE uu4zéquﬁ.,wmrs.,3y; " g, BT, 8
T4 L a4 -21065 | WIBL. ULIAZ7-206A , BANK , 512" c,C
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. DATE IN DUE DATE
L OWGE. A SIZE DESCRIFTION _ ECO |REV.| DATE
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566 6] A | DATA SHEET ' ' Al
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Sbbé S 2 |PWB. HARDWARE AL
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- Dwa . H.E\F. |
PARTS LIST | O e, W' PL. 56660-101  |eeer | orZ |1
APPROVALS DATE ), DATE
orawN =R rhiavc =, | 118 -E,E;IEHE. APPD. ﬁﬁ/ﬁﬁfz . .ﬁ-?—g._ﬁl
CHECKEB: o Ni2-24 | APPROVED: Y |
H-nTE:jI. 1=:=:-F_:r AE:E:F_!.HEI_":"",' SEE. DWGa ¥ Sebe 0.
, WIRIG TABLE |
FRoM | "To
Ml-A | TI-AC L
Al = AT _ TI-AT
Al-B Tﬂlw:_Ei !
Al-8T | ri-er = VI |
Al-¢ [T @E\?ﬁ’ q&a,ﬂﬂ‘
. AL-Day [ Ti-p DEC 041386 |
- A'-D{ﬂ T1-Pe H‘E*IBF'DHH
 ECO [LET DESCRIPTION DATE | APPD

DE SCRIPTION FATE Appnl ECO JLET
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PARTS LIST | @PIWERONE 6" PL. 56b60-101  [swesr 2 orz | 36
o | MoTE|REa0 Lo Part No. DESCRIPTION. VENDOA NO.|  REF, DESs,

} | [42-562 | cHassis .w/sitksceeed  [smem/ssom| 00
2 | 0Bl —5bblb-101]  EW.B. ASSEMBLY BD#*5bkbd | Al

3 | | 082 - 5863 TRANSFORMER. T |

4 3 |\7l~i02&2 | TRAMSISTOR., WAl , TO0-3 rANE T az,3,s

5 3 | 320-10z88 INSULATOR. , Mica, , TO-3

6 3 |320-10290 | INSULATOR | McCUABB ,TO-3

7 5 | 250 -10z06 | ScrEw, Bl 2-22 X 10"

8 3 |391-20185 SHOULDER. 'WASHER.

3 4 |340-106032 | wuT, KeP* & !
10 : -

{ 125F7] 360 - 22203 | SLEEViMIG, BB DA, CUT FA" 100G, 2fL] FOR. ! DyD2
[1Z '

13 ~

14
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