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Block Diagram

The Q-Band GBT Receiver block diagram is shown as Figure 1-1.

The dewar has a single large vacuum window consisting of a 5 mil kapton sheet backed
by foam. Cooled feeds for two independent beams are within the dewar and are attached
to the 70 K refrigerator stage. A Septum Polarizer with a circular waveguide input
separates the input signal into left and right circular components.

Each polarization is amplified by cryogenic amplifiers from the NRAO Technology
Center that provide a minimum of 30 dB of gain at a noise temperature of 14 to 25 K
when cooled to 15-20 K. After the first amplifier stage, signals pass outside of the dewar.
All stages after this point operate at room temperature.

A waveguide attenuator terminates the input of the second amplifier stage to reduce any
termination ripple between the first and second amplifier stages. These are constructed
in-house and have a positive gain slope with respect to frequency to partially compensate
for the negative gain slope of the amplifiers.

The second (room temperature) amplifier is of the same design as the cryogenic amplifier .« .- -

stages. Each is biased with higher drain current for room-temperature operation.

Spacek mixers convert the 40-50 GHz sky frequency to an intermediate frequency (IF).. *. = i7" = =

range centered at 6 GHz. Note that these mixers were originally ordered to a N
specification that called for cryogenic operation. The specification called for vendor . .
testing in liquid nitrogen. Do not impose this requirement upon Spacek for any future
procurement or repair, as the mixers are now used at room temperature.

Waveguide attenuators (again designed and fabricated in-house) terminate the RF and LO
ports to improve the mixer’s stability. Each mixer requires, by the vendor’s specification,
a DC block on its IF output. Each DC block is followed by a terminating attenuator.

Local Oscillator power is produced by an HP 83620 signal generator as is used with all
other GBT receivers. This output is multiplied four times to produce an LO signal in the
34 to 42 GHz range. Spurious outputs from the mixer were detected that indicated that a
significant X5 component was output from the mixer. A waveguide bandpass filter was
added to the output of the x4 multiplier to remove any x5 component of the multiplier.

The 6 GHz IF output from the mixer then travels to a coupler to allow a reference test
tone to be injected into the signal path. An isolator terminates the room temperature
amplifier’s input. After amplification and filtering through a 4 GHz bandpass filter, the
signal then passes through an isolator. The output of that isolator is the receiver output.



Note that this receiver is a modification of an earlier design dating from 1999. The
original design had dual polarization for four beams, omitted the second stage of
amplification (the first room-temperature amplifier), and had cooled mixers. Some
features, such as the four feeds that reside in the dewar, have been left in place as
originally designed for the sake of mechanical stability. They are not used electrically.
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‘Section II
Drawing List

Unless otherwise noted, all drawings referenced herein may be viewed in the original in
the GBT archives under:

/doc/drawing/archive/gbelec/10306
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NORROD

-
RECEIVER ASSEMBLY

1

A10306B003 1 NORROD  |CARDCAGE ASSEMBLY

A10306B004 | 1 NORROD  |LOCAL MONITOR PANEL

A10306D001 4/17/2000 | 1 NORROD MONITOR & CONTROL INTERFACE

B103061001 1/10/2000 1 NORROD .LOCAL MONITOR BbX ARTWORK

D10306K001 12/12/1999 B 1 ANDERSON |Q-BAND RECEIVER BLOCK DIAGRAM

B10306M001 11/11/1998 1 NORROD  |WINDOW COVER PLATE

B10306M002 | 11/11/1998 1 NORROD  |WINDOW FOAM INSERT

D10306M003 | 11/19/1998 1 NORROD |TEST DEWAR TOP PLATE

B10306M004 | 11/19/1998 1 NORROD |FEED LOCATOR

D10306M005 1/18/1999 1 NORROD |TEST DEWAR 50K PLATE

B10306MO006 1/18/1999 1 NORROD |HEAT SHIELD TAB

D10306M007 1/19/1999 1 NORROD  |TEST DEWAR HEAT SHIELD

B10306M008 3/11/1999 1 NORROD  |WINDOW CAP RING

D10306M009 4/7/1999 1 NORROD |RADOME SUPPORT

C10306M010 6/9/1999 1 TAGGART |PC BOARD MOUNTING BRACKET & CHARCOAL TRAP

B10306M011 7/14/1999 1 NORROD |WAVEGUIDE FEEDTHRU PLATE

B10306M012 7/1/1996 A 1 SRIKANTH |FEED HORN

D10306M013 | 10/12/1999 A 1 NORROD ‘ DEWAR BOTTOM PLATE

D10306M014 | 10/13/1999.] B 1 NORROD : |DEWAR TOP PLATE i

D10306M015 | 10/14/1999 B 1 NORROD . |DEWAR CYLINDER ' . L \

B10306M016 | 10/19/1999 El BEALE ~ |WAVEGUIDE FEEDTHRU ASSEMBLY "+ ° ' '

D10306M017 1.0/ 19/1999 1 NORROD REFRIGERATOR ADAPTER

D10306M018 | 10/19/1999 1 NORROD DEWAR 15K PLATE

D10306M019 | 10/19/1999 A 1 NORROD  |TURRET PLATE §

D10306M020 11/2/1999 1 NORROD  |VACUUM WINDOW TRANSITION

B10306M021 11/11/1999 1 TAGGART JCARD CAGE SPACER BLOCK !

D10306M022 | 12/16/1999 1 TAGGART |MANUAL / MONITOR BOX SIDE PLATES |

B10306M023 1/20/2000 1 NORROD LOAD PADDLE

C10306M024 1/24/2000 1 NORROD LOCAL MONITOR BOX FRONT PLATE

D10306M025 9/8/2000 1 ELLISON AMBIENT LOAD ASSEMBLY

D10306M026 6/1/2001 1 WATTS RADOME i

B10306M027 1 WATTS LOAD CHOPPER PADDLE BRACKET ]

B10306M028 4/19/2004 1 NORROD  JWR22 - UG599 SPACER FLANGE :

B10306M029 | 11/10/2005 1 ANDERSON |SEPTUM POLARIZER TEST FIXTURE

B10306M030 3/16/2006 1 -ANDERSON |CIRCULAR TERMINATION

D10306S001 12/10/1999 1 NORROD  |LOCAL MONITOR BOX SCHEMATIC

D10306S002 1/18/2000 1 NORROD  |CAL CONTROLLER PC BOARD SCHEMATIC :

A10306W001 12/9/1999 1 NORROD  |Q-BAND RECEIVER CARD CAGE WIRING LIST
_ B10306W002 2/29/2000 1 NORROD  |Q-BAND DEWAR WIRING
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0.0450 04060 02700 04757 0.7250 7003 0.9500 L8415 111800  0.9963 1 §a90 1497 16350 ‘B 3835 2.0900 3790
02750 04778 05000  0.5770 07300 07033  0,9550 8446 {1{850  0.9998 1 4100 115; 16400 1.2861 3645 2.0950 3790
0.0500 4072 02800 04795 05050 05735 0.7350 07062  0.9600 8479 11900 10032 {4190 1562 16450 8700 3655
00550 4084 02850 04815 05100  0.5820 0.7400 2 0.9650 .8512 111950 1.0086 {4200 *1595 ‘8750 3665 2.1000 3790
0800 4097 0.2600 X 05130 5843 07450 07122 0.8700 8545 74250 : 6500 12909  1.8800 13674 21080 13790
0.0650 4109 0.2950  0.4B54  0.5200  0.5871 0.9750 8578 1.2000 -0101 14300 1660  1.6550  1.2932 1.3683  2.1100 3790
0.0: . 0 05896 07500 7152 0.8800 8611 1.2 L0135 14350 11692  1.6500 1. .BI00 13692 2.1150 13790
0.0750 4135 03000 04873 05300 05922 0.7550 7182 09850 08644 12100 0170 {4400 1724 16850 12978  £.B950 13708 {200 ‘3790
00800 4148 03050  0.4893 05350  0.5947 0.7600 7212 08900 08577  4.2150 0204 11755 16700  1.3001 1250 *3790
0.0850 4161 03100  0.4913 05400 05973  0,7650 7243 09850  0.8710  1.3200 10238 156750 13023  1.9000  1.3708  o(s09 *3780
0.0900 4174 0.3150 04933  0.5450  0.5999 07700 7273 2250 L0273 1.4500 11788 1.6800 9050 3715 2.1350 .3790
0.0950 4188 0.3200 0.4953 0.7750 L7505 1.0000  0.8743 12300 0307 1, 11818 1.6850
0.3250 04974 05500  0.6025 07800 07334 10050  OB777 12350 10342 | '4eon 1851 1.6900
04202 03300 04994 03550  0.605( 07850 07364  1.0100 L8810 12400  1.0376 {450 1882 1.6950
04050  0.4215  0.3350  0.5015 O, 0.6078 07900 0150 8843 12450 10410 1 4700 1913
0.(100  0.4223 03400 05036 05650  0.6104 07950  0.7426  1.0200 8877 i ‘1945  1.7000
11 0.4244 3450 5057  0.5700  0.6131 10250 8910 1,2500 0445 1"4800 975 1708
01200  0.4258 , 05750 06157 08000 07457  1.0300 8344 172550 0475 14850 12008 17100
04250  0.4272 03500 05078 05800  0.6184 08050  0.7487  1.0350 8877 1.2600 0514 {4900 13057 (o
0.1300  0.4287 03550  0.5099 05850  0.6211 08100 07518  1.0400 19011 12650 - 1.0548 1 4999 12057 17200
01350 04302 03600 05120 05800  0.6238 0.8150 07549  1.0450 18045 {2700 0583 17250
0.1400 04317 03650 05142 05950  0.6265 08200  0.7581 * 12750 0617 1.500 2007 17300
0.1450 04332 03700 05163 08250 07612  1.0500 .8078 {12800 0650 13050 ‘2127 17550
0.3750 0.6000  0.6292  0.8300 % .0550 19112 12850 0686 15100 7 17400
0.4500 04347 03800 05207 0.6050  0.6313 0.8350  0.7674 .0600 914 X '0; 3150 12187 17450
01550 04362 03850 05229 0.6100  0.6346 0.8 07705 X 12950 0755 {5 12217
0.1600 03900 05251 0.6150  0.6374 08450 07737  1.0700 9213 ‘5250 12246 1.7500
01 04393 03930 05275 0. 0.6401 0750 08247  1.3000 1.0789 1’3300 12275 17580
01700 04409 0.6250 €420 08500 07769  1.0800  0.9281  1.305 0823 13380 2304 17800
0.750  0.4425 04000 05295 0.6300  0.6457 0.8550 07800  1.0850  0.9315 13100 0857 13400 2333 17650
0.1800 04441 04050 05318 06350  0.6485 08800 07832 1.0900  0.9343  1.3150 0832 {3450 12381 17700
0.1850  0.4458  0.4100 05341 0.6400  0.6513 0.8650 07854 1.0950  0.383 {3200 10926 17750
01900 04474 04150 05363  0.6450  0.6541 0.8700  0.7896 13250 0960 1.5500 12380 17800
0.1950,  0449] 04200 0,538 0.8750 11000 09417 13300 0994 . {15850  4.2418  1.7850
NATIONAL RADIO ASTRONOMY OBSERVATORY
ASSOCIATED UNIVERSITIES INC.
. CHARLOTTESVILLE, YA.
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SEE DBRAWING
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i
8.000 _ | WR22 FLANGE
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SCREWS.
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1,242+

337
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5.3

.547-
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8 PUACES EQUALLY SPACED
ON 38.000 DIA BC.
AP 1/2-13 AT G\
TALUNG LIFTING
(FOR INSTALUNG LFTAG LUGS) 3/B-16 HEUICOIL INSERT X THRU.
10-32 UNC-28 X THRU, N
1 PLACE N
o0
f | «®
138
O-RING GROOVE 8.800 1D.
o+ 0.375 WDE x 0150 DP.
] O-RING SURFACE FINISH.
N
3 0.509 DIA THRY
0.750 REMOVE SHARP EDGES.
3. 0.250 DIA, THRY
O~RING GROOVE 36.240 1.D. REMOVE SHARP EDGES.
0.575 WDE X 0.150 DP.. 0.200
O-RING SURFACE FINISH, "
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0.219 DIA THRU, B PLACES
EQUALLY SPACED ON A
9.250 DIA B.C.

4—-40. UNC-2B X 0.40 DP.
8 PLACES EQUALLY SPACED ON A

8.700 DIA B.C.
DO NOT BREAK THRU.

0-RING GROOVE, 8.234 LD,
0.160 WIDE ,104 3
O—-RING SURFACE FINISH.
FOR PARKER 2-267 O-RING.
(TOP AND BOTTOM SIDES)

7.800 DIA LINEAR TAPERED
TO 7.450 DIA AT OPP. SIDE.

B

7.800

1.000 =
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R 01 ol 1
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0 \03 i
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8.000 9.l00
05_/ \04 O
SHEET 3 : SHEET 3

I : I
0313 . .
. SHEET 2

. PANEL 1 1S 5/16 THICK ~ [-oa3
1 PANEL 2 IS 5/16_THICK o

PANEL 3 IS 1/8 THICK SHEGT 2

PANEL 4 IS 5/16_THICK

PANEL 5 IS 1/8 THICK 1

HOLE - DIAMETER

125 THRU
.200 THRU
4-40 UNC-2B TAP 1 INCH DEEP
3/8-16 TAP
.SS0 THRU -
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TYPICAL BOTH SIDES

NOTE 1+ MINIMUM RADIUS = 0.500
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\ — N
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A 7 4 4 s 3 - D 3/8-16 TAP
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I 13,




l—a2.250 —-l

fotse ——azsn——-l

NOTE 1 MINIMUM RADIUS = 0.500

PANEL 1 IS S/16 THICK
PANEL 2 IS S/16 THICK
PANEL 3 IS 1/8 THICK
PANEL 4 IS S/16 THICK
PANEL 5 IS 1/8 THICK
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- 0170 THRU
20 PLACES EQUALLY SPACED
ON 36500 DIA

Al
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2
U /
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0170 THRU
20 PLACES EQUALLY SPACED. o s o .
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2650 oin. B, .
-37.00° DIA MAX.

NOTES:
1. MATERIAL: AL 6061-T6
2. FINISH: CHROMATE. PAINT GLOSS WHITE AS INDICATED.
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BRACKET

Drill and tap for
. 8-32, 4 places.

Drill and tap for
4-40, 2 places

Dril 0.50 thru

T ! 1.0

i
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f A7
500 150 Gf
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75 L]
100 l / -
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[e——3.00 —=
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.25

20
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Section IV
Parts List



GBT Q-Band Receiver Parts List

Reference Designator

Dewar
Al

A2

A3

A4

Feeds (4)
CR1

CR2
CR3
CR4

PL1
PL2

Dewar, Mechanical
Conflat Tee
Conflat Double Flange

* Conflat/KF-40 Adaptor

‘Connector
Connector
Connector

Feedthru, SMA
Feedthru, DC

Foam Window
Heater

O-Ring (refrigerator)
O-Ring (upper dewar)
O-Ring (lower dewar)
. O-Ring (Vac window)

‘0-Ring (Kapton Window)

O-Ring (W'v'g Feedthru)
O-Ring (Vac Adapt)
O-Ring (W'v'g Wmdow)
Pipe fitting

Refrigerator
Temperature Sensor
Thermostat
-Vacuum Gasket
Vacuum Connector
- Vacuum Connector
- Vacuum Window
‘Vacuum Valve
Vacuum Guage Tube

Description

Amplifier, Q-Band , NRAO NTC
Amplifier, Q-Band , NRAO NTC
Amplifier, Q-Band , NRAO NTC
Amplifier, Q-Band , NRAO NTC
Feed, GBT Q-Band, NRAO NTC
Isolator, Dorado, 4lWC47-1
Isolator, Dorado, 4IWC47-1

' Isolator, Dorado, 4IWC47-1

Isolator, Dorado, 4I\WC47-1 ,
Specified to cover 42-52 GHz. By measurement, they work well down to 40 GHz

Make sure any replacements do, also.
- (The original item was specified from 40-50 GHz, Dorado 4IWC46- -1)

Septum Polarizer, Atlantic Microwave AMC-1233
Septum Polarizer, Atlantic Microwave AMC-1233 ~
Note: Noise cal couplers are a part of the Septum Polarlzer as purchased.

Varian, FT0150, 1.5 in. _

Varian, FD2750150E75

Varian, FAO275NW40S

For LNA (Micro D), ITT/Cannon M83513/02-BN

23 Pin Hermetic, Detronics, DTIH16-23PN

SMA, Hermetic Feedthrough, M/A COM 2084-1100-00
MA/Com, 2084-8001-90, (8)

Deteronics, 23PDTIH1623PN, (4)

Ecco-foam, PS-102 (old style)

Hotwatt, SC25-2.25 (2)

Parker, 2:157 (2)

Parker, 2-279

Parker, 2-279

Parker, 2-267

Parker, 2-267

Parker 2-030

Parker 2-222

Parker, 2-012 (8)

1/8 NPT nipple

Refrigerator, Model 1020, CT
Lakeshore, DT-471 (2)

Elmwood, 3450-87-315-L140 (2)
Varian, Conflat Gasket, FG0275Cl, (5)
Varian, NW-40, KQ40AWP

Varian, NW-40 Centering Ring, KC40SV -
Kapton, 5 mil

Varian, Right Angle, L6591307
Hastings, DV-6M




Waveguide
Waveguide

Window Cover Plate
Window Foam Insert

- Feed Locator

Dewar 50K plate
Heat Shield Tab
Dewar Heat Shield
Window Cap Ring

. Radome Support
Charcoal Trap
Waveguide Feedthru Plate
Feedhorn

Dewar Bottom Plate
Dewar Top Plate .
Dewar Cylinder
Waveguide Feedthru -
Assembly :
Bias Feedthru Plate
Refrigerator Adaptor
Dewar 15K Plate
Vacuum Port Adaptor

'Room Temp, Elect

Aerowave, PN22-0914 Stainless (.010 wall)
Aerowave, PN22-0914 OFHC Copper (.040 wall) _

B10306MO001
B10306M002
B10306M003
B10306M004
D10306M005
B10306M006
D10306M007

B10306M008 -

D10306M009
C10306M010
B10306M011
B10306M012
D10306M013
D10306M014
D10308M015

D10306M016
A35240M016
D10306M017
D10306M018

B35248M038

A5
A6
A7
A8

- A9

A10
A11
A12
A13
AT1
AT2
AT3
AT4

. AT5
AT6
AT7
AT8
AT9
AT10
AT11
AT12
AT13
AT14
AT15

Amplifier, Q-Band, NRAO NTC
Amplifier, Q-Band, NRAO NTC - ...
Amplifier, @-Band, NRAO NTC

- Ampilifier, Q-Band, NRAO NTC

Amplifier, 4-8 GHz, NRAO GB (S. White design)

Amplifier, 4-8 GHz, NRAO GB (S. White design)

Amplifier, 4-8 GHz, NRAO GB (S. White design)

Amplifier, 4-8 GHz, NRAO GB (S. White design)

Amplifier, 8-12 GHz, JCA, 812-275

Attenuator, WR-22, Waveguide, NRAO-GB, 12 db, positive gain slope
Attenuator, WR-22, Waveguide, NRAO-GB, 12 db, positive gain slope
Attenuator, WR-22, Waveguide, NRAO-GB, 12 db, positive gain slope
Attenuator, WR-22, Waveguide, NRAO-GB, 12 db, positive gain slope
Attenuator, WR-22, Waveguide, NRAO-GB, 4 db; flat response '
Attenuator, WR-22, Waveguide, NRAO-GB, 4 db, flat response
Attenuator, WR-22, Waveguide, NRAO-GB, 4 db, flat response
Attenuator, WR-22, Waveguide, NRAO-GB, 4 db, flat response
Attenuator, WR-22, Waveguide, NRAO-GB, 3 dB, positive gain slope
Attenuator, WR-22, Waveguide, NRAO-GB, 3 dB, positive gain slope
Attenuator, WR-22, Waveguide, NRAO-GB, 3 dB, positive gain slope
Attenuator, WR-22, Waveguide, NRAO-GB, 3 dB, positive gain slope
Attenuator, 18 GHz, Coaxial SMA, Midwest Microwave ATT-0263
Attenuator, 18 GHz, Coaxial SMA, Midwest Microwave ATT-0263
Attenuator, 18 GHz, Coaxial SMA, Midwest Microwave ATT-0263

[T



AT16
AT17
"~ AT18

AT19
c1
c2
CR5
CR6
CR7
CRs
CR9
CR10
CR11
CR12
CR13
CR14
CR15
CR16
CR17
CR18
CR19
CR20
CR21
CR22
D1

. DC1
DC2
DC3
DC4
DC5
FL1
FL2
FL3
FL4
FL5
FL6
FL7
FL8
FL9
FL10
M1
M2

MX1
MX2
MX3
MX4
NS1
NS2
PS1

Attenuator, 18 GHz, Coaxial SMA, Midwest Microwave ATT-0263

Attenuator, Variable, Aerowave, 22-2100

Attenuator, Variable, Aerowave, 22-2100

Attenuator, 18 GHz, Coaxial SMA, Midwest Microwave ATT-0263, Value Select-a
Test

DC Block, M/A COM, 2046-6030-00

DC Block, M/A COM, 2046-6030-00

Isolator, Q-Band,Dorado, 4IWC47-2
Isolator, Q-Band,Dorado, 4IWC47-2
Isolator, Q-Band,Dorado, 4IWC47-2
Isolator, Q-Band,Dorado, 4IWC47-2
Isolator, 4-8 GHz, SMI, SMI-4080-12
Isolator, 4-8 GHz, SMI, SMI-4080-12
Isolator, 4-8 GHz, SMI, SMI-4080-12
Isolator, 4-8 GHz, SMI, SMI-4080-12
Isolator, 4-8 GHz, SMI, SMI-4080-21
Isolator, 4-8 GHz, SMI, SMI-4080-21
Isolator, 4-8 GHz, SMI, SMI-4080-21

_Isolator, 4-8 GHz, SMI, SMI-4080-21

Isolator, 8-12 GHz, SMI, SMI-7012-12 .

Isolator, 8-12 GHz, SMI, SMI-7012-12

Isolator, 8-12 GHz, SMI, SMI-7012-12

Isolator, 8-12 GHz, SMI, SMI-7012-12

Isolator, 33-50 GHz, MRI, FRQ-500 i

Isolator, 33-50 GHz, MRI, FRQ-500 S

Tunnel Diode detector, Herotek, DT8012 .

Coupler, 10 dB, MAC Technologies, C3205-10

Coupler, 10 dB, MAC Technologies, C3205-10

Coupler, 10 dB, MAC Technologies, C3205-10

Coupler, 10 dB, MAC Technologies, C3205-10

Coupler, 20 dB, MAC Technologies, C3206-20

Filter, Bandpass, Q-Band, Spacek, F45-9

Filter, Bandpass, Q-Band, Spacek, F45-9

Filter, Bandpass, Q-Band, Spacek, F45-9

Filter, Bandpass, Q-Band, Spacek, F45-9

Filter, Bandpass, 4-8 GHz, Salisbury Microwave, CVE-1 1-6000-X4000 M/M
Filter, Bandpass, 4-8 GHz, Salisbury Microwave, CVE-11-6000-X4000-M/M
Filter, Bandpass, 4-8 GHz, Salisbury Microwave, CVE-11-6000-X4000-M/M
Filter, Bandpass, 4-8 GHz, Salisbury Microwave, CVE-11-6000-X4000-M/M
Filter, Bandpass, 34-42 GHz, Spacek, Fc1-38-7

* Filter, Bandpass, 34-42 GHz, Spacek, Fc1-38-7

Multiplier, x4, NARDA/DBS Microwave, DB99-0582

Multiplier, x4, NARDA/DBS Microwave, DB99-0582

NOTE: Ensure that the waveguide flange is for WR-22 waveguide.
Mixer, Q-Band, Spacek, MQQ-11B (special)

Mixer, Q-Band, Spacek, MQQ-11B (special)

Mixer, Q-Band, Spacek, MQQ-11B (special)

Mixer, Q-Band, Spacek, MQQ-11B (special)

Noise Source, NoiseCom, NC5222: WR22 w/ UG383U flange
Noise Source, NoiseCom, NC5222: WR22 w/ UG383U flange

[Power Divider, MAC Technologies, P8205-2




- PS2
PS3
PS4

Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Knob, Pointer
Meter

Relay

Switch, Toggle
Switch, Rotary
Switch, Rotary

Box Bottom Plate
.. Box Front Plate

‘Box Side Plates
Cardcage Edge Connector
Rail
Cardcage End Plate
Cardcage Bottom Plate
Cardcage Top Plate
Cardcage Conn End Plate
Cardcage Rail Guide Bracket
Cardcage Rail Block
- Cardcage Spacer Block

Power Divider, MAC Technologies, P8205-2

~ Divider, 4-way, MAC Technologies, P8206-4

Divider, 4-way, MAC Technologies, P8206-4

23 Pin Hermetic, Detronics, DTIH16-23S
Elco, 38-Pin, 8016038000702 (7)
Amphenol, BNC feedthru, 7486UG625U (2)

' Amphenol, 10-pin, circular, MS3102A1801P

Burndy, Cable-mount, 23-pin circular, MS3116F1623S
Cinch, edge-card, 44-pin, 5044A30 (14)
Deutsch, 3-pin, chassis-mount, DM96063P
Deutsch, 3-pin; cable, DM96063P

ELCO, 56-pin,

Cinch, 50-pin D, DD0O50S (4)

Acculex, meter, C-12 ’

PPC, 7041G

Acculex, DP2002A

Gordos, solid-state, GA84B02 (2)
Alcoswitch, A101SYCB

Grayhill, 2P6T, 51CD30012AJN

‘Grayhill, 2P12T, 71AD30021AJN

C35246M009
C10306M024
D35246M008

D35246M011
D35246M012
D35246M013 -
D35246M014
D35246M015
D35246M018
D35246M019
D10306M021




‘Section V
Wiring List




. GBT Q-Band Receiver
40-52 GHz

Cardcage Wiring List

A10306W001
REFERENCE:
- Cardcage Bill of Materials: | | A10306B003
Receiver Bill of Materials: : A10306B001

Receiver Block Diagram:

Created: January 14, 2000

: R. D. Norrod

D10306K001




System: Q-Band Receiver
Slot: 1 Conn Type:

22Pin Edgecard

Card: HFET Bias, Ch R1

Pin

CONOOPWNANLKXS<CHNITITVZZIrXCITMOO®>

Function To Color
GROUND BUS BUS
+15 Volts BUS BUS
" -15 Volts BUS BUS
Gate 4 P3-S 7XX
Gate 3 P3-R 98X
Gate 2 P3-Y 4XX
Gate 1 P3-M 90X
Drain 4 P3-B 902
Drain 3 P3-A B6XX
Drain 2 P3-P 3XX
Drain 1 P3-N 905
Control Relay J13-21 94X
GROUND BUS BUS
+15 Volts BUS BUS
-15 Volts BUS BUS
Gate Mon 4 S11-F,J1-r , 7XX
Gate Mon 3 S$1-6/S11-E 98X
Gate Mon 2 S1-5 4XX
Gate Mon 1 S11-D,J1-1 90X
10
11
12
13
14
15
16
17
18
19
20 Gate 3 Adj NC
21  Gate 4 Adj J11-35

93X




System: Q-Band Receiver
Slot: 2 Conn Type: 22Pin Edgecard
Card: HFET Bias, Ch L1 o

Pin  Function To Color
A GROUND BUS .BUS
B  +15 Volts BUS BUS
C -15Volts - BUS BUS
D Gate 4 - P3-U 97X
E Gate 3 P3-v 8XX
F Gate 2 P3-W 94X
H Gate 1 P3-X 9XX
J
K Drain 4 P3-F 903
L Drain 3 P3-G 904
M Drain 2 P3-H 906
N  Draint P3-J 901
P
R
S
T
)
Vv
w
X .
L Y4 ‘ _Control Relay  J13-22 96X
1 GROUND BUS - BUS o
2 +15 Volts BUS BUS
3 -15 Volts BUS BUS
4 Gate Mon 4 S11-K,J1-s 97X E
5 GateMon3 §2-6/S11-J - 9XX '
6 Gate Mon 2 S2-5 9XX
7  GateMon 1 ~ S11-H,J1-m 93X
8 S
9
10
11
12
13
14
15
16
17
18
19
20 Gate 3Adj NC
21 Gate 4 Adj ' J11-36 95X




System: Q-Band Receiver

CONDNRON-AN<SXS<CANTTZZFXCTTMOO® >

Slot: 3 Conn Type: 22Pin Edgecard
Card: HFET Bias, Ch R2

Pin  Function To Color
GROUND BUS BUS
+15 Volts BUS BUS
-15 Volts BUS BUS
Gate 4 P4-S 7XX
Gate 3 P4-R 98X
Gate 2 P4-Y 4XX
Gate 1 P4-M 90X
Drain 4 P4-B 902
Drain 3 P4-A 6XX
Drain 2 P4-P 3XX
Drain 1 P4-N 905
Control Relay J13-23 91X
GROUND BUS BUS
+15 Volts BUS -BUS
-15 Volts BUS BUS .
Gate Mon 4 S11-N,J1-t
Gate Mon 3 83-6/S11-M . 4XX
Gate Mon 2 S3-5
Gate Mon 1 S11-L,J1-n

10

11

12

13

14

15

16

17

18

19 .

20 Gate 3 Adj NC

21  Gate 4 Adj J11-37

22

8XX

1XX

4XX
96X




System: Q-Band Receiver
Slot: 4  Conn Type: 22Pin Edgecard
Card: HFET Bias, Ch L2

Pin  Function To Color

GROUND BUS BUS

+15 Volts BUS BUS

-15'Volts BUS BUS

Gate 4 P4-U ‘ 97X

Gate 3 P4-v 8XX

Gate 2 P4-w ' 94X

Gate 1 P4-X - 9XX

Drain 4 P4-F 903

Drain 3 P4-G 904

Drain 2 P4-H 906

Drain 1 P4-J 901

Control Relay J13-24 ‘ -1 908

" GROUND BUS BUS
+15 Volts BUS - BUS
--15 Volts BUS BUS

Gate Mon 4 S11-S,J1-u B6XX

Gate Mon 3 S4-6/S11-R 8XX

Gate Mon 2 ‘ S4-5 8XX

Gate Mon 1 S11-P,J1-p 1XX
16
17
18
19
20 Gate 3 Adj NC :
21 Gate 4 Adj , J11-38 907




System: Q-Band Receiver

Slot: 5 Conn Type: 22Pin Edgecard
Card: HFET Bias, Ch R3
Pin  Function To Color
A  GROUND BUS BUS
B +15 Volts BUS BUS
C -15Volts BUS BUS
D Gate 4 P5-S 7XX
E Gate3 P5-R 98X
F Gate 2 P5-Y 4XX
H Gate 1 P5-M 90X
J
K  Drain 4 P5-B 902
L Drain 3 P5-A B6XX
M Drain 2 P5-P 3XX
N Drain 1 P5-N 905
P
R
S
T
U
Vv
w
X
Y ,
Z  Control Relay J13-25 94X
1 GROUND BUS BUS
2 +15Volts BUS BUS
3 -15Volts BUS - BUS
4 :Gate Mon 4 S11-V,J1-z 9XX
5 ' Gate Mon 3 S$5-6/S11-U 91X
6 Gate Mon 2 S5-5
7 Gate Mon 1 S11-T,J1-v
8
9
10
11
12
13
14
15
16
17
18
19
20 Gate 3 Adj NC
21 Gate 4 Adj J11-39

93X

91X
96X




System: Q-Band Receiver ‘ ,
Slot: 6 Conn Type: 22Pin Edgecard

Card: HFET Bias, Ch L3

cooo\lmmhwl\)—‘N-<><§<C—|CD:U'UZZ'-?(‘—'I'HITIUOUJ>

Pin  Function To Color
GROUND BUS BUS
+15 Volts BUS BUS
-15 Volts BUS BUS
Gate 4 P5-U 97X
Gate 3 P5-V 8XX
Gate 2 P5-W : 94X
Gate 1 P5-X 9XX
Drain 4 " P5-F 903
‘Drain3 P5-G 904
Drain 2 P5-H 906
Drain 1 P5-J 901
Control Relay -J13-26 96X
GROUND BUS - BUS
+15 Volts -BUS BUS
-15 Volts BUS -~ BUS
Gate Mon 4 S11-Y,J1-AA 7XX
Gate Mon 3 S$6-6/S11-X © 98X
Gate Mon 2 : S6-5 98X
Gate Mon 1 S11-W,J1-w 90X
10
11
12
13
14
15
16
17
18
19
20 Gate 3 Adj NC
21 Gate 4 Adj J11-40 = 95X



System: Q-Band Receiver

coos\lmm-bCDN—‘N-<><§<C-‘|UJ:D'UZ§"X‘—I“HI’I'IUOCU>

Slot: 7 Conn Type: 22Pin Edgecard
Card; HFET Bias, Ch R4 :
Pin  Function To Color
GROUND BUS BUS
+15 Volts BUS BUS
-15 Volts BUS BUS
Gate 4 P8-S 7XX
Gate 3 P6-R 98X
Gate 2 P6-Y 4XX
Gate 1 P6-M 90X
Drain 4 P6-B 902
Drain 3 P6-A BXX
Drain 2 P6-P 3XX
Drain 1 P6-N 905
- Control Relay J13-27 91X
GROUND BUS BUS
+15 Volts BUS BUS
-15 Volts BUS BUS
Gate Mon 4 S12-4,J1-BB 97X
Gate Mon 3 S§7-6/S11-2 95X
Gate Mon 2 S7-5
Gate Mon 1 S11-Z,J1-x
10
11
12
13
14
.15
16,
17
18
19
20 Gate 3 Adj NC
21 Gate 4 Adj J11-41

8XX

95X
6XX




System: Q-Band Receiver
Slot: 8 Conn Type: 22Pin Edgecard
Card: HFET Bias, Ch L4

Pin ~ Function To Color
A GROUND BUS - BUS
B +15 Volts BUS BUS
C -15Volts BUS . BUS
D Gate 4 - P6-U 97X
E Gate 3 P6-V 8XX
F Gate?2 P6-W 94X
H Gate 1 P6-X 9XX
J
K Drain 4 P6-F 903
L Drain 3 P6-G 904
M Drain 2 P6-H ' 906
N  Drain 1 P6-J 901
P .
R
S
T
U
V.
W
X
Y
Z  Control Relay J13-28 - 906
1 GROUND BUS - BUS
2 +15 Volts BUS . BUS
3 -15 Volts BUS . BUS
4 Gate Mon 4 S12-Y,J1-CC 9XX
5 Gate Mon 3 S$8-6/S12-Z B6XX
6 Gate Mon 2 S$8-5 B6XX
7 Gate Mon 1 . S$12-1,J1-y 7XX
8
9
10
11
12
13
14

15
16
17
18
19
20 Gate 3Adj_ NC
21 Gate 4 Adj CJ11-42 907




System: Q-Band Receiver
Slot: 9 Conn Type: 22Pin Edgecard
Card: Control

Pin  Function To  Color
GROUND BUS BUS
+15 Volis BUS BUS
-15 Volts BUS BUS

Temp A'Mon In $10-D/J10-5 96X
Vac Dewar Mon In  S10-N/J10-8 6XX
Vac Pump Mon In S$10-14/J10-9 8XX

S-Solenoid Mon Out  J12-6 . 98X
P-Pump Req Out J12-4 91X
Not H-No Heat Ctrl  J1-k/J12-2 3XX
C- Cool Control ~ J1-jJ12-1  9XX

Solenoid Supply  P14-2 0XX*3

150 VAC In, Phase 2 J9-1 2XX*4

150 VAC Refr, Pha2 K6-1 2XX*5 ,
Dewar Heater P3-K 1XX
150 VAC In, Phase 1 J9-3 =~ 0XX*4

150 VAC Refr, Pha1 K5-1 0XX*5

GROUND - BUS/chs BS/0XX
+15-Volts BUS BUS
-15 Volts BUS BUS

X Evac Control J1-diJ12-3 6XX

PP LSRN RN AN XS<CHANIVZZIrXCTITTMOO® >

14 Solenoid RTN R1-2 2XX*3

15

16 - Stress Heater L R2-1

17

18  Stress Heater RTN ’ R2-2

19  Dewar Heater RTN  P3-L 91X

20 150 VAC RTN J9-2/K5-4 9XX*4
K6-4/P7-2

21 Refrig Control K5-3/K6-3 5XX

91X*6
91X*6




System: Q-Band Receiver
Slot: 10 Conn Type: 22Pin Edgecard
Card: Sensor :

Fulnction - To Color

Pin
GROUND BUS BUS
+15 Volts BUS BUS
-15 Volts BUS BUS -

CONOURAON=ANLXS<CHANTIZZFrXCTTIMOOD >

A Mon Out (15K) J1-C/S9-D 96X
Sensor A RTN P3-E 93X
Sensor B RTN P4-E 93X
Temp Sens B P4-T 96X

Vac Tube Dewar-1 ~ P16-3 2XX*2
Vac Tube Dewar-2 P16-5 0XX*2
Vac Tube.Dewar-3  P16-7 5XX*2
Vac Dewar Local Mon N.C.

Vac Dewar Mon J1-F/S9-E 6XX

Temp Sens A N.C.
Temp Sens B N.C.

"GROUND BUS - BUS
+15 Volts . BUS BUS
-15 Volts BUS BUS

Temp Sens A P3-T 96X
B Mon Out (50K) J1-D/J10-6 95X

Vac Pump Mon J1-H/S9-F

Vac Tube Pump-3  P15-7

Vac Tube Pump-1 P15-3 2XX*2
Vac Tube Pump-2 P15-5 0XX*2

8XX

5XX*2



System: Q-Band Receiver
Slot: 11 Conn Type: 22Pin Edgecard
_ Card: 1/2 Amp Board

OCONOPAPRONANLKXS<CHOITVZZr-XCTITTMOOD >

Pin  Function To Color
GND BUS
+15 volts BUS
-15 volts BUS :
R1/1st, IN S1-7 90X
R1/2nd & 3rd, IN S1-5 98X
R1/4th, IN S1-4 7XX
L1/1st, IN S2-7 93X
L1/2nd & 3rd, IN S2-5 9XX
L1/4th, IN ‘ S2-4 97X
R2/1st, IN S$3-7 96X
R2/2nd & 3rd, IN S3-5 4XX
R2/4th, IN S3-4 1XX
L2/1st, IN S4-7 1XX
L2/2nd & 3rd, IN S4-5 8XX
L2/4th, IN S4-4 BXX
R3/1st, IN o S5-7 96X
R3/2nd & 3rd, IN S5-5 91X
R3/4th, IN S5-4 9XX
L3/1st, IN S6-7 90X
L3/2nd & 3rd, IN - 86-5 98X
L3/4th, IN ' S6-4 TXX
R4/1st, IN . S7-7 BXX
GND - BUS
R4/2nd & 3rd, IN S7-5 95X
R4/2nd & 3rd, OUT J10-28 95X
R1/1st, OUT J10-14 90X
R1/2nd & 3rd, OUT J10-22 98X
R1/4th, OUT J10-30 7XX
L1/1st, OUT : J10-15 93X
L1/2nd & 3rd, OUT J10-23 9XX
L1/4th, OUT J10-31 97X
10 R2/1st, OUT J10-16 96X
11 R2/2nd & 3rd, OUT J10-24 4XX
12  R2/4th, OUT J10-32 1XX
13  L2/1st, OUT J10-17 1XX
14 . L2/2nd & 3rd, OUT J10-25 8XX
15  L2/4th, OUT J10-33 . 6XX
16 R3/1st, OUT . ' J10-18 96X
17 R3/2nd & 3rd, OUT J10-26 91X
18  R3/4th, OUT J10-34 9XX
19  L3/1st, OUT J10-19 90X
20 L3/2nd & 3rd, OUT , J10-27 98X
21  L3/4th, OUT J10-35 7XX

22  R4/1st, OUT J10-20 XX



System: Q-Band Receiver ‘ .
Slot: 12  Conn Type: 22Pin Edgecard
~ Card: 1/2 Amp\ LED\ Tswitch Ctrl

Pin  Function To Color

GND GND OXX
+15 Volts BUS 2XX
-15 Volts BUS 4XX
+5 Volts BUS 3XX
LED 4 Mon
LED 3 Mon
To LEDR3
ToLED L3
To LED R1
TO LED L1
LED 1 Mon
LED 2 Mon
To LED L2
To LED R2
To LED L4
- ToLED R4
-15 Volt Monitor  J10-11 91X
+15 Volt Monitor  J10-10 90X
L4/2nd & 3rd, OUT
L4/4th OUT -
L4/4th IN
L4/2nd & 3rd, IN
L4/1st, IN
L4/1st, OUT
R4/4th, OUT
R4/4th, IN
SW-R1-2 MCB Citrl
SW-R1-2 Man Ctrl
Man Ctrl Select
EXT SIG REF Select J13-14 8XX
EXT SIG REF Control J30
10  EXT SIG REF Indicator J12-26
11 Transfer Switch- Ind. J1-U 901
12 SW-L1-2 Man Ctri
18 SW-L1-2 MCB Citrl
14 SW-L1-2 Ctrl Out
15  SW-R1-2 Ctrl Qut
16 SW-L3-4 Man Ctrl
17  SW-L3-4 MCB Citrl
18  SW-L3-4 Ctrl Out .
19 SW-R3-4 Ctrl Out
20 SW-R3-4 MCB Ctrl
21  SW-R3-4 Man Ctrl

OCONOUBWNANLXSLCANTVZZ~XCIMMOUO® >

J1-NJ10-4 97X
J1-MAJ10-3 96X

P5-C 94X
P5D  5XX
P3-C 94X
P3-D  5XX

J1-KMJ10-1  1XX
J1-LJ10-2 91X

P4-D  5XX
P4-C 94X
P6-D  5XX
P6-C 94X
J10-29 94X
J10-37 95X
$8-4  9XX
S85 XX
S87 XX
J1021. 93X
J10:36. 92X
s7-4 97X
J13-13  3XX
J1-Z  7XX
JI-FF 97X
904*7

8XX

Jl-a  8XX
J1315  4XX
J7-BlJ12-28
J7-Al12-27
Jic 90X
J13-19 XX
J7-DIJ12-30
J7-ClJ12-29
J1817  BXX

J1-b 9XX

98X
97X

96X
95X



System: Q-Band Receiver
Slot: 13  Conn Type: 22Pin Edgecard
Card: LO Detector/ Cal Control

CONOONRONANLKXE<CH ® IJIUVZZICrXCINMOOT>

Pin  Function To Color
GND BUS 0XX
+15 Volts BUS 2XX
-15 Volts BUS 4XX
+5 Volts BUS 3XX
+28 Volts BUS 8XX :
28 V Monitor J10-13 98X
Cal 1 Pwr Ctrl In S13-R,J1-V 92X
Cal 2 Pwr Ctrl In S$13-S,J1-W 93X
MCB Cal 1 Ctrl In J13-9 5XX
MCB Cal 2 Ctrl In J13-10 6XX
Ext Cal Control Mon J12-23 BXX*7
NS1-2 Power Out ’ J7-E,J7-J 9XX
NS3-4 Power Out J7-FJ7-K 91X
Cal 1 Sw Out S13-H, 92X
J12-25 _
Cal2SwOut S$13-J, 93X
J12-24
Cal 1 Current Mon : J10-40 94X
Cal 2 Current Mon J10-41 95X
Cal 1 Voltage Mon J10-42 96X
Cal 2 Voltage Mon J10-43 97X
Man/MCB Ctrl Select J1-FF 97X
Cal 1 Man Citrl In J1-DD 95X
Cal 2 Man Ctrl In _ J1-EE 94X
GND BUS 0XX ' .
10 .
11 External Cal In J31 8XX
12
13
14
15
16
17 }
18 - EXT Ctrl Select ©J13-7 6XX
19
20 LO1 Detector Output J10-38 901
21 :
22  LO1 Detector Input J7-N 902

Note: Voltage Divider for 28V Monitor - Connect 3740 Ohm, 1% Resistor Pins E to F; Connect 1240 Ohm,
1% Resistor Pins F to Gnd. (Pin F is not used on PCB.)



System: Q-Band Receiver
Slot: 14 Conn Type: 22Pin Edgecard
Card: Spare

Pin  Function To. Color




System: Q-Band Receiver ’
Designation: J1 Conn Type: Elco 56 Pin Protected

Function: To Local Monitor Box

Pin  Function To Color
A GND GND BUS _ 0XX
B +5 Volts BUS 3XX
C 15 KTEMP S10-D 96X
D 50 KTEMP S$10-5 95X
E 300 K TEMP J10-7,AD590 92X*8
F DEWAR VAC S10-N BXX
H PUMP VAC S10-14
K LED 1S812-M . 1XX
L LED 2 S12-N 91X
M LED 3 S12-F 96X
N LED 4 S12-E 97X
P MANUAL MONITOR J12-7 8XX
R NOT-H MCB J13-2 3XX
S CMCB J13-1 9XX
T XMCB J13-3 : 7XX
U Transfer Switch ind S12-11 901
V CaltInd S S13-H 92X
W Cal2Ind S$13-J 93X
X
Y :
Z SW-R1-2 Local Control S12-6 7XX
a SW-L1-2 Local Control S12-12 8xXX
b SW-R3-4 Local Control S12-21 J9XX
¢ SW-L3-4 Local Control S12-16 90X
d X-OUTPUT1 - S94 ' 6XX
e C-OUTPUT2 ) N.C.

~f NOT-H-OUTPUT2 N.C.
h X-OUTPUT2 " N.C.
j C-OQUTPUT1 S9-M 9XX
k NOT-H-OUTPUT1 S9-L 3XX
| Stg 1 GV Mon R1 o S$1-7 90X
m Stg 1 GV Mon L1 S2-7 93X
n Stg 1 GV Mon R2 S3-7 96X
p Stg1 GV Mon L2 S4-7 1XX
r Stg 4 GV Mon R1 : S1-4 7XX
s Stg4 GV Mon L1 S2-4 97X
t Stg 4 GV Mon R2 S3-4 1XX
u Stg4 GV Mon L2 S$4-4 6XX
v Stg 1 GV Mon R3 , S5-7 96X
w Stg 1 GV Mon L3 , S6-7 90X
x Stg 1 GV Mon R4 : S7-7 o BXX
y Stg1 GV Mon L4 $8-7 7XX

z Stg4 GV Mon R3 S5-4 9XX



System: Q-Band Receiver
Designation: J1 (Continued)
Function: To Local Monitor Box

Pin  Function To Color
AA Stg4 GV Mon L3 S6-4 7XX
BB Stg 4 GV Mon R4 S7-4 97X
CC Stg4 GV Mon L4 ' S8-4 9XX
DD Cal 1 Man Ctrl S13-Y 95X
EE Cal 2 Man Ctrl S13-Z 94X
FF Man/MCB Ctrl Select S13-X/812-7 97X
HH
JJ
KK
LL
MM .

NN



System: Q-Band Receiver
‘Designation: P3 *1 Conn Type: MS3116F16-23S Plug

Function: Dewar, Beam 1

Pin  Function To Color

A  Drain 3, R1 S1-L 6XX
B Drain 4, R1 . 81K 902
C LEDR1 _ S12-K 94X
D LEDL1 , S12-L 5XX
E  TempSensor ARTN S10-E 93X
F  Drain 4, L1 S2-K 903
G  Drain 3, L1 S2-L 904
H Drain2, L1 S2-M 906
J Drain 1, L1 S2-N 901 .
K 15K HTR-1 S9-w 1XX See Note
L 15K HTR-2 $9-19 91X See Note
M Gate 1, R1 S1-H 90X
N Drain 1, R1 S1-N 905
P  Drain 2, R1 S1-M 3XX
R  Gate 3, R1 S1-E 98X
S  Gate4,R1 S1-D - 7XX
T TempSensA S10-4 96X
U Gate4, L1 S2-D 97X
V  Gate 3, L1 S2-E 8XX
W  Gate2, L1 S2-F 94X
X Gatet, L1 S2-H 9XX
Y Gate 2, R1 S1-F 4XX:
-Z GND oXX
Note: Install a Molex 2-pin plug/socket pair between S9-W,19 and P3-K,L as a disconnect, and to

allow external powering of the 15K heater. Place exposed pins on P3 side of plug/socket
pair. Make Molex accessible at open end of cardcage.



System: Q-Band Receiver ,
Designation: P4 *1 Conn Type: MS3116F16-23S Plug

Function: Dewar, Beam 2

Pin  Function To Color

A Drain 3, R2 S3-L 6XX

B Drain 4, R2 S3-K 902

C LEDR2 4 S12-R 94X

D LEDL2 S12-P  5XX

E  Temp Sensor BRTN S10-F 93X
F  Drain4, L2 S4-K 903 '

G Drain 3, L2 S4-L 904

H Drain 2, L2 S4-M 906

J Drain 1, L2 S4-N 901

K Trap HTR-1 7 1XX
L Trap HTR-2 1XX
M Gate 1, R2 S3-H 90X

N Drain 1, R2 S3-N 905

P Drain 2, R2 S3-M 3XX

R Gate 3,R2 S3-E 98X

S Gate4,R2 S3-D 7XX

T Temp SensorB- S10-H 96X

U Gate4, L2 S4-D 97X '

V  Gate3, L2 S4-E  8XX

W Gate2,L2 S4-F 94X

X Gatet, L2 S4-H 9XX

Y Gate2, R2 S3-Y 4XX

Z GND OXX -

Note: Connect a Molex 2-pin plug (exposed pins) to P4-K,L to allow external powering of the

charcoal trap heater. Make Molex accessible at open end of cardcage.



System: Q-Band Receiver
Designation: P5 *1 Conn Type: MS3116F16-23S Plug

Function: Dewar, Beam 3

Pin  Function To Color

A Drain 3, R3 S5-L BXX

B Drain 4, R3 S5-K 902

C LEDRS3 S12-H 94X

D LED L3 - 812-J 5XX

E

F Drain 4, L3 S6-K 903

G Drain 3, L3 S6-L 904

H Drain 2, L3 S6-M 906

J Drain 1, L3 S6-N 901 :

K Mixer Bias + SEE BELOW 92X

L Mixer Bias - SEE BELOW 0XX

M  Gate1,R3 S5-H 90X

N  Drain1,R3 S5-N 905

P  Drain2, R3 S5-M 3XX

R Gate 3, R3 S5-E 98X

S Gate 4, R3 S5-D 7XX

T

U Gate 4, L3 S6-D 97X

V  Gate 3, L3 S6-E 8XX

w Gate 2, L3 S6-F 94X

X Gate 1, L3 - S6-H 9XX

Y Gate2,R3 S5-F 4XX

z “ GND 0XX

Mixer Bias Regulator, mount at convenient location in cardcage:

m;[ . 3
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| System: Q-Band Receiver
Designation: P6 *1 ' Conn Type: MS3116F16-23S Plug

Function: Dewar, Beam 4

Pin  Function To Colbr

Drain 3, R4 S7-L 904
Drain 4, R4 S7-K 903
LED R4 S12-T 94X
LED L4 S12-S 5XX

Drain 4, L4 S8-K 903
Drain 3, L4 - 88-L 904
Drain 2, L4 S8-M 906
Drain 1, L4 S8-N 901

Gate 1, R4 S7-H 90X
Drain 1, R4 S7-N 901
Drain 2, R4 'S7-M 906
Gate 3, R4 S7-E 8XX
Gate 4, R4 S7-D 97X
Gate 4, L4 S8-D 97X
Gate 3, L4 S8-E 8XX
Gate 2, L4 S8-F 94X
Gate 1, L4 S8-H - 9XX
Gate 2, R4 S7-F 4XX

N<XXS<CHOITITZZrXCIOTMMOUOW>
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System: Q-Band Receiver
Designation: J7 Conn Type: ELCO 38Pin Protected
Function: Front-end signals

Pin  Function To Color

A SW-R1-2Ctrl S812-15 97X

B SW-L1-2Ctrl S12-14 98X

C  SW-R3-4Ctd - S12-19 95X

D  SW-L3-4Ctrl S12-18 96X

E NS1-2Ctl S13-N 9XX
F NS 3-4Ctrl $13-P 91X
H GND GNDBUS 0XX

J NS 1-2 Ctrl S13-N 9XX
K NS 3-4 Ctrl S13-P 91X
L GND GNDBUS 0XX
™ GND GNDBUS OXX
N LO1 Det Volt $13-22 902*7
P GND GND BUS 0XX
R GND GND BUS 0XX
S

T GND GND BUS 0XX

U  +5Volts 5V BUS 3XX

vV -15Volts -15V BUS 4XX

W +15 Volts 15V BUS 2XX

X  +15 Volts 15V BUS 2XX

Y GND GND BUS 0XX
z GND GNDBUS  OXX
AA GND GND BUS 0XX
BB - GND ~ GNDBUS 0XX
cC GND GND BUS 0XX
DD

EE

FF

HH

4

KK +5 Volts 5V BUS 3XX

LL +5 Volts 5V BUS 3XX

MM . -15Volts -15V BUS 4XX

NN -15 Volts -15V BUS 4XX

PP +15 Volts 15V BUS 2XX

RR +15 Volts 15V BUS 2XX

TT +15 Volts 15V BUS 2XX
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System: Q-Band Receiver
Designation: J8 Connector Type: MS3102A18-10P
Function: Front-end Voltage In

Pin  Function To Color
A +15Volts 15V BUS 2XX
B  +15Volts 15V BUS 2XX
C +5Volts 5V BUS 3XX
D +5Volts 5V BUS ' 3XX
E -15 Volts -15V BUS 7XX
I GND GND BUS . OXX
F  +28 Volts 28V BUS 29X
G GND GND BUS 0XX
'H GND GND BUS 0XX
, _

Note: Use 14 or 16 AWG Wire for this connector. Connect GND Bus to cardcage chassis at
convenient location. oL



System: Q-Band Receiver

Designation: J10

Function: MCB Interface Analog Monitor

N
w

L1 2nd & 3rd, GV
R2 2nd & 3rd, GV
25 L2 2nd & 3rd, GV
26 R32nd & 3rd, GV
27 L32nd & 3rd, GV
28 R4 2nd & 3rd, GV
29 L42nd & 3rd, GV

R

30 Rf14th, GV
31 L14th, GV
32 R24th, GV
33 L24th, GV
34 R34th, GV
35 L34th, GV
36 R4 4th, GV
37 L34th, GV

38 LO1 Detector Voltage

40 Cal Current Mon (L)
41  Cal Current Mon (R)
42  Cal Voltage Mon (L)
43  Cal Voltage Mon (R)
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Pin  Function To Color
1 LED Voltage A, Mon S12-M 1XX
2 LEDVoltageB,Mon S12-N 91X
3 LED Voltage C, Mon S12-F 96X
4 LED Voltage D, Mon S12-E 97X
5 TempAMon (15K) S9-D 96X
6 TempBMon (50K) S10-5 95X
7  Temp Mon (300K) J1-E
8 Dewar Vacuum S9-E B6XX
9  Pump Vacuum S9-F 8XX
10  +15 Volt Monitor  S12-V 90X
11 -15Volt Monitor S12-U 91X
12  +5 Volt Monitor 5V BUS
13  +28 Volt Monitor
14 R11st, GV
15 L1 1st, GV
16 R21st, GV
17 L2 1st, GV
18 R31st, GV
19 L31st, GV

.20 R41st, GV
21 L4 1st, GV
22 R12nd & 3rd, GV

Conn Type: D-508

92X

3XX
S13-F

"S11-4

S$11-7
S$11-10
S$11-13

- 811-16-

S11-19
S11-22
S12-2
S11-5
S11-8
S11-11
S11-14
S11-17
$11-20
S11-3
S12-W
S11-6
S11-9
S11-12
§11-15
S11-18
S11-21

. S$12-3

S12-X
S$13-20

S13-T
S13-U
S13-v
S13-W

90X

93X
96X
1XX
96X
90X
6XX

93X

- 98X
OXX
- 4XX

8XX

91X

98X
95X
94X
7XX
97X
1XX
6XX
9XX
7XX
92X
95X
901

94X
95X

96X
97X

98X




System: Q-Band Receiver
Designation: J11 S
Function: MCB Interface Analog Control
Pin  Function To Color

Conn Type: D-508

OCONOORWN =

15  +5 Volt Supply J8-C 3XX
16 +5 Volt Supply Js8-C 3XX
17  +5 Volt Supply J8-D 3XX
18  +5 Volt Supply J8-D 3XX
19  +5 Volt Supply J8-C 3XX
20  +5 Volt Supply Js-C 3XX
21 +5 Volt Supply Js-D 3XX
22  +15Volt Supply J8-A ~ 2XX
23 +15Volt Supply  J8-A 2XX
24  +15Volt Supply  J8-B 2XX
25 -15Volt Supply  J8-E 4XX
26 -15Volt Supply  J8-E 4XX
27 -15Volt Supply  J8-E 4XX
GND

28 GND BUS 0XX

29 GND GND BUS 0XX

30 GND GND BUS 0XX

31 GND GND BUS 0XX

32 GND GND BUS 0XX

33 GND GND BUS 0XX

34 GND -GND BUS 0XX

35 R1 4th STG Gate Adj. : $1-21 93X
. 36 L1 4th STG Gate Adj. S2-21 95X

37  R2 4th STG Gate Ad. S3-21 8XX

38 L2 4th STG Gate Adj. S4-21 907

39 . R34th STG Gate Adj. S5-21 93X

40 L3 4th STG Gate Adj. S6-21 95X

41 R4 4th STG Gate Adj. S§7-21 8XX

42 L4 4th STG Gate Adj. S8-21 907

43

44

45

46

47

48

49

50
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System: Q-Band Receiver
Designation: J12
Function: MCB Interface Digital Monitor

Pin  Function To Color

1 C-CoolControl S9-M  9XX
2 Not-H - Heat Ctrl

3 X Evac Control S9-4 6XX
4  Pump REQ Mon

5 .

6 Solenoid Mon

7 Manual Mon

8

9 Freq ID LSB

10 FreqID OPEN

11 FreqID OPEN

12  FreqID GND 0XX
13 FreqID

14 FreqID GND 0XX

15 = Freg ID MSB
16  FreqID Parity  OPEN

17 SINO OPEN .

18 S/N1 GND 0XX
19 S/N2 GND 0XX
20 MOD#0 GND 0XX
21 MOD#1 GND 0XX
22 MOD#2 GND 0XX

23 EXT CAL Mon

24  NS3-4 Ctrl Mon

25 NS1-2 Ctrl Mon

26 EXT SIG/REF Mon
27 SW-R1-2 Ctrl Mon
28 SW-L1-2 Ctrl Mon

29 SW-R3-4 Ctrl Mon
30 SW-L3-4 Ctrl Mon

-79 -

Conn Type: D-50S

S9-L  3XX
S9-K 91X

S9-J 98X

J1-P 8XX
OPEN

GND  OXX

GND  OXX

S13M  8XX

S13-8 93X

S13-R 92X

S12-10  8XX

812-15 97X

S12-14 98X

S12-19 95X

S12-18 96X




System: Q-Band Receiver

Designation: J13 Conn Type: D-50S
Function: MCB Interface Digital Control

Pin  Function To Color

1 C-MCB Jt-8 9XX

2  Not-H-MCB J1-R 3XX

3 X-MCB J1-T 7XX

1 A

5

6 .

7 Cal Ext Ctrl Select » §$13-18 6XX

8

9 NS1-2 MCB Ctrl - S13-K

10 NS3-4 MCB Ctrl S13-L

11

12 v

13 SW-R1-2 MCB Ctrl S§12-5  3XX

14  Sig/Ref Ext Ctrl Sel §12-8  8XX

15 SW-L1-2 MCB Ctrl - 81213  4XX

16 : .

17  SW-R3-4 MCB Ctrl §12-20 5XX

18

19  SW-L3-4 MCB Citrl S§12-17  6XX

20 ' :

21 R1HFET Pwr Ctrl S$1-Z 94X

22 L1 HFET Pwr Ctrl S2-Z 96X

23 R2HFET Pwr Ctrl S$3-Z 91X

24 L2 HFET Pwr Ctrl . S4-Z 906

25 R3HFET Pwr Ctrl . 'S§5-Z ° 94X

26 L3 HFET Pwr Ctrl - '86-Z " - 98X

27 R4 HFET Pwr Ctrl 87-Z2° . 91X

28 L4 HFET Pwr Ctrl S8-Z 906

29 :

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50
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Wire List Notes

Unless noted all wire 22 AWG stranded.

"1
2
*3

*4

*5

*6

t7
8

P3-P6 on pigtails for Dewar Power/Monitor. Use jacketed 23 conductor, 22 AWG cable. Cable length to be determined during assembly.
P15 and P16 on pigtails for Vacuum Sensors. Use jacketed 3 conductor, 22 AWG cable. Cable length to be determined during assembly.

P14 on pigtail for Vacuum Solenoid Power. Use jacketed 2 conductor, 18 AWG cable, Connect R1 (300 Ohm, 25W, RH-25) in series with red
conductor, between S9-14 and P14-1, Cable length to be determined during assembly.

Use 18 AWG wire for AC wiring.

P7 on pigtail for refrigerator power. Use jacketed 3 conductor, 18 AWG cable. Connect K5-2 to P7-3. Connect K6-2 to P7-1. Connect P7-2 to
§9-20. Cable length to be determined during assembly.

R2 limits current to dewar heater in STRESS or LOAD mode. R2 = 5K, 10W, RH-10 Resistor mounted on cardcage interior.
Use shielded wire such as RG188.

An AD590KH Temperature sensor IC is mounted on the cardcage chassis, in series with +5V and a 10K, 1% resistor to GND. The
AD590/Resistor junction is connected to J1-E and J10-7.
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A10306D001

GBT 40-52 GHz RECEIVER
MONITOR/CONTROL INTERFACE DOCUMENT

Reference:
Receiver Bill of Materials: A10306B001
Receiver Block Diagram: D10306K001
Revision A: January 4, 2007 — Updated to reflect redesign of receiver to 2 beams with an

additional room temperature amplifier in each signal path. G.N. Anderson

Created April 17, 2000 R. Norrod

1) Receiver Description

This receiver operates in the frequency range of 40-52 GHz with two dual-polarized
feeds, designated Beams 1-2. Each beam is dual-circular polarized producing four total
channels of output signal. The feedhorns are designed for operation at the secondary focus of
the GBT, and receive through a shared low-loss vacuum window. The two feedhorns are
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corrugated, profiled horns. The two feedhorns, along with two others used in a previous
version of this receiver, are arranged in a 2.100 inch square pattern, and have -12 dB
beamwidth of 30°. The resulting GBT beams will be separated on the sky by approximately 56
arcseconds. The feeds, polarizers, low-noise HFET amplifiers, and mixers are cooled to 15
Kelvin by a closed-cycle CTIl 1020 refrigerator.

The local oscillator (LO) signal for the balanced mixers is obtained using amplified X4
multipliers, driven via LO input connector J30 from the GBT system LO synthesizers. There
are four mixer IF outputs designated R1-R2, L1-L2. (the letters R and L indicate Right or Left
circular polarization; the numbers 1-2 indicate the beam number.) These IF signals are
amplified, filtered to 4-8 GHz, and connected to SMA output connectors J21-J24 for
transmission to the GBT IF Router.

Independent diode noise sources are provided for each beam. The noise source
outputs are split for the two polarizations and injected via waveguide directional couplers
immediately following the septum polarizers.

A Phase Cal input SMA connector (J29) is available for injection of test signals from the
GBT Test Tone Router. Note that the test signals are injected in the 4-8 GHz IF signal path,
not in the 40-52 GHz RF path. This is because neither the LO synthesizers nor the Phase Cal
generator module produces output signals in the 40-52 GHz range.

R AII monitor and control functions are. accompllshed through a single VLBA MCB
Standard Interface Board (SIB). . :

NOTE: This receiver was orlglnally deS|gned as a 4-beam receiver. Later, it was
modified to 2-beams. Although external wiring was removed, wiring within the L
~ cardcage to control beams 3 and 4 was left in place. Therefore, references to Beam 3

and Beam 4 wiring and control within this document have been left in place as well.

2) System Control

Control is accomplished by writing a code to a specified control relative address. This
data is latched and may be verified by a read to the same relative address. Note that the
LOCAL/MCB switch on the receiver local control box (located on the front-end) must be in the
MCB position before MCB control of certain receiver functions (the noise cal sources and the
beam switches) is possible. In addition, the cryogenic control switch on the manual control box
must be in the CPU position before MCB control of the cryogenics state is possible. Both of
these switches may be monitored via the MCB (see Table IlI).

Control of the receiver may be divided into four categories, cryogenic state control,
calibration signal control, beam transfer switch control, and cryogenic amplifier control.

2.1) Cryogenic State Control
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Three Bits, X, C and not-H allow control of the receiver's refrigerator and heater. The
cryogenic state may be set by writing the desired code to the Cryo Control address, relative
address 48h. The cryogenic control code description is given in table II.

The cryogenic state control is not absolute. The circuitry within the receiver will not
execute a command which will cause damage to the receiver. In order for the refrigerator to
start the vacuum of the dewar must be sufficiently low. The circuitry used in controlling this
receiver is the same used in VLBA receivers and is described in VLBA Technical Report No. 1.
One exception is that this receiver has a manually operated vacuum valve rather than a
solenoid operated unit.

Note: In normal operation, refrigerator power bypasses the cardcage, rendering
these control functions unusable. They are being preserved so that, when needed,
refrigerator power may be temporarily routed through the cardcage so that it may be
remotely controlled.

2.2) Calibration Signal Control

Three bits control the noise calibration sources. By writing the desired code to the Cal
Control address, relative address 49h, the noise sources may be turned on or off, or control of
. the noise sources may be turned over to an external digital signal. :

Bit 2 - The EXT/MCB Cal Control Select bit. When set low (EXT), control of all
four noise sources-is turned over to an external TTL control signal, input to

the receiver through BNC connector J31. When set high (MCB), the noise
cal switches are controlled through bits 4 and 5.

Bit 4 - Controls the diode noise source for beams 1 and 2. When bit 4 is set high
the noise source is ON.

Bit 5 - Controls the diode noise source for beams 3 and 4. When bit 5 is set high
the noise source is ON.

When in the EXT control mode (bit 2 low), a TTL low signal at connector J31 turns all
the noise sources ON; TTL high turns them OFF.

Bits 0, 1, 3, 6, and 7 are unused. |

2.3) Beam Transfer Switch Control (software left in place but unused)

The Beam Switch Control address, at relative address 4Ah, is reserved for control of the
beam switching transfer switches.
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Bit 0

Bit 1

Bit 2

Bit 4

Bit6

‘Controls the R1-R2 beam switch when in MCB mode. A logic 0 places the

switch in the normal THRU condition: channel R1 is connected to output
J21; channel R2 is connected to output J22. A logic 1 places the switch in
the CROSS condition: channel R1 is connected to output J22; channel R2

is connected to output J21.

Is the EXT/MCB control select bit for the beam switches. Logic 0 (EXT
mode) turns control of all the transfer switches is over to an external
SIG/REF TTL control signal, input to the receiver through BNC connector
J30. When set to logic 1 (MCB mode), the transfer swﬂches are controlled
through bits 0, 2, 4, and 6.

Controls the L1-L2 beam switch when in MCB mode. A logic 0 places the
switch in the normal THRU condition: channel L1 is connected to output
J23; channel L2 is connected to output J24. A logic 1 places the switch in
the CROSS condition: channel L1 is connected to output J24; channel L2
is connected to output J23.

Controls the R3-R4 beam switch when in MCB mode. A logic 0 places the
switch in the normal THRU condition: channel R3 is connected to output
J25; channel R4 is connected to output J26. A logic 1 places the switch in
the CROSS condition: channel R3 is connected to output J26; channel R4
is connected to output J25..

Controls the L3-L4 beam switch when in MCB mode. A logic 0 places the
switch in-the normal THRU condition: channel L3 is connected to output
J27; channel L4 is connected to output J28. A logic 1 places the switch in
the CROSS condition: channel L3 is connected to output J28; channel L4
is connected to output J27.

When in the EXT control mode (bit 1 low), a TTL low signal at connector J30 CROSSES
all the transfer swﬂches

Bits 3 and 7 are unused.

2.4)

Ampilifier Control

Relative address 4Bh provides control of the bias voltage for each of the eight low-noise HFET
amplifiers, according to the following table:
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"~ RA 4Bh Bit Ampilifier

0 R1
1 L1

2 R2
3 L2




R1-Room Temp
L1-Room Temp
R2-RoomTemp
L4-RoomTemp

NOoO O~

When a bit is set high this removes power from the associated amplifier thus shutting it off.
‘Control software should always default to the amplifiers ON.

Relative addresses 40h through 47h allow trimming the bias of the fourth stage of each
HFET amplifier. Eight D/A converters are provided with their outputs connected so as to trim
the bias of the ampilifiers' final stage. By this means, the gain may be adjusted a small
amount, typically about 2 dB. The address assignment is according to the following table:

RA hex Amplifier

40 R1

41 : : L1

42 R2

43 ’ L2

44 : R1-Room Temp
45 L1-Room Temp
46 A R2-RoomTemp
47 .~ L4-RoomTemp

- ~The digital control code used to set the D/A output voltage is offset binary where:
© 4095 counts = +10 Volts
2048 counts = 0 Volts
0 counts = -10 Volts
Control software should default to 0 volts D/A output.
2.5) Amplifier Control
Relative address 4Ch controls the load chopper. When bit RA 4C-DCO is high/on/1, the load

is commanded to move in front of the feeds. When DCO is low/off/0, the load paddle is
commanded to move off of the feeds.

3.0) : Monitor
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The contents of the reglsters at all control addresses can be read by monltor command
to the control address. Additional monitor pomts are also prowded

3.1) Digital Monitor

The cryogenic state, transfer switch condition, noise switch condition and external
cal/sig ref signals are all monitored at points closer to the actual hardware for fault detection
within the control circuitry.

3.1.1 Cryogenic Status Monitor

Bits at relative address 50 are used to monitor the status of the dewar cryogenic control
system, and Local/MCB hardware switches. Details are given in Table Ill.

3.1.2 Receiver Identification Monitor

The identification of the receiver can be read at relative address 51h. Bits 0 through 6
return the seven bit MCB ID Byte for this device. Bit 7 is an odd parity bit for the ID Byte. Bits
8, 9, and 10 are designated for the receiver serlal number. Bits 11, 12, and 13 give the
modification level of the receiver.

- 3.1.3 Switch Status Momtor -

The Switch Status address relatlve addresses 52h monitors the state of the calibration
noise sources, the external CAL control signal, and the external SIG/REF control signal. This
eight bit monitor is defined as follows:

Bit0 Monitors the external CAL control signal supplied to the dewar on
connector J31. Logic 0 on bit 0 indicates logic 0 on J31.

Bit1 Monitors the present state of noise sources for beams 3 and 4. Logic 0
indicates ON; logic 1 indicates OFF.

Bit2 Monitors the present state of noise sources for beams 1 and 2. Logic O
indicates ON; logic 1 indicates OFF.

Bit3 Monitors the external SIG/REF control signal supplied to the dewar on
connector J30. Logic 1 on bit 3 indicates a logic 0 on J30 (REF condition).

Bit 4 ShoWs the state of the R1-R2 beam transfer switch. Logic 1 indicates
CROSS and logic 0 THRU. Left in place but No Longer Used.
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Bit5 Shows the state of the L1-L2 beam transfer switch. Logic 1 indicates
CROSS and logic 0 THRU. Left in place but No Longer Used.

Bit6 Shows the state of the R3-R4 beam transfer switch. Logic 1 indicates
CROSS and logic 0 THRU. Left in place but No Longer Used. '

Bit7 Shows the state of the L3-L4 beam transfer switch. Logic 1 indicates
CROSS and logic 0 THRU. Left in place but No Longer Used.




3.2 - Analog . : monitor
[Bit1 |Bit0 | State |
Analog monitors are ' ' detailed in Table I.

Relative Address List

Table |
Hex
Rel. }
~ Addr. Description
Control
48 Cryogenic Control
49 Cal Control
4A Beam Transfer Switch Control
4B Amplifier Power Control
40 ' Amp Bias adjust for R1. . o .
41 . Amp Bias adjustfor L1.. - -« - o -
42 Amp Bias adjust for R2. '
43 Amp Bias adjust for L2. " L
44 Amp Bias adjust for R1- RoomTemp :
45 Amp Bias adjust for L1-Room- Temp.
46 Amp Bias adjust for R2-RoomTemp.
47 Amp Bias adjust for L2-RoomTemp.
Digital Monitor
50 , Cryogenic Status Monitor
51 Receiver ldentification
52 Transfer Switch & Noise Switch Status Monitor
53 Load Chopper
RA53-DMO: Hi = 1 = Load is ON Lo =0 =Load is NOT ON

RA53-DM1: Lo = 1 = Load is OFFLo = 0 = Load is NOT OFF

Note that during motion, both blts may be assigned lo/0/off. See Both bits ONis not allowed.
Chopper State ,
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0 0 Moving
10 1 ON
|1 0 OFF

1 1 N/A

(Table I continued) Analog Monitor
Display = Mult * Counts * 4.8828e-3

Note: The 12-bit A/D Counts value is returned by the SIB in two's complement form,
with the MSB in bit position 15. Hence the returned value must be bit shifted right 4
positions and converted to a decimal float value before applylng the above formula to
obtain the Display value. The units of Counts * 4.8828e-3 is volts. The value of Mult
and the resulting units are given below for each analog monitor point.

Rel Norm  Sig.
Add Description Mult. Units Range Digit
00 LED Voltage A 2 Volts 0-10 X. XXX
01 LED Voltage B 2 Volts  0-10 X. XXX
02 LED Voltage A(RT) 2 Volts  0-10 X.XXX
O3 LED Voltage B(RT) 2 Volts 0-10 X.XXX
04 15K Temp 100 Kelvin  0-360 x.x |
O5 50K Temp 100 Kelvin  0-360  x.x
06 300K Temp 100 Kelvin 0-360  x.x

07 Dewar Vacuum 1000 mV 0-9999 «x.
08 Pump Vacuum 1000 mV 0-9999 «x.

09  +15Supply Mon 2 Volts 0-20 X. XXX
OA  -15 Supply Mon 2 - Volts -20-0  Xx.Xxx
0B  +5 SupplyMon 1 Volts 0-10 X. XXX

0C  +28 Supply Mon  1/0.249 Volts 0-40 X XXX

0D R1,Gate1 Volts -20-0 X. XXX
OE L1, Gate1 Volts  -20-0  x.xxx
OF - R2, Gate 1 Volts -20-0 X.XXX
10 L2, Gate 1 Volts -20-0 X.XXX

Volts -20-0 X. XXX
Volts -20-0 X. XXX
Volts -20-0 X. XXX
Volts -20-0 - x.xxx
Volts -20-0 X.XXX
Volts -20-0 X. XXX
Volts -20-0 X. XXX
Volts -20-0 X.XXX
Volts - -20-0 X. XXX

11 R1(RT), Gate 1
12 L1(RT), Gate 1
13 R2(RT), Gate 1
14  L2(RT), Gate 1
15 R1, Gate 2,3

16 L1, Gate 2,3

17 R2, Gate 2, 3

18 L2, Gate 2, 3

19 R1(RT), Gate 2,3
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1A L1(RT), Gate 2,3
1B R2(RT), Gate 2,3
1C  L2(RT), Gate 2,3
1D Ri1,Gate 4
(Table | continued)
1E L1, Gate4

1F R2, Gate 4

20 L2, Gate 4

21 R1(RT), Gate 4
22  L1(RT), Gate 4
23  R2(RT), Gate 4
24  L2(RT), Gate 4
25 LO1 Level

26 Not Used

27  Cal Current, 1-2.
28 Cal Current, 3-4
29 Cal Volts, 1-2
2A  Cal Volts, 3-4

NDNDNN

= NMNMNDMDODMDNON

10
10
3
3

(RT) = Room Temperature

-

by by
H C
1 0 6
11 7
0o 1 5
0 1 1
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Volts
Volts

Volts

Volts

Volts
Volts
Volts
Volts
Volts
Volts
Volts
Volts

mA
mA
\Y
\Y

-20-0
-20-0
-20-0
-20-0

-20-0
-20-0
-20-0
-20-0
-20-0
-20-0
-20-0
0-10

0-50
0-50
0-30
0-30

Table Il

X. XXX
X XXX
X XXX
X XXX

X XXX
X. XXX
X XXX
X XXX
X XXX
X XXX
X XXX
X XXX

X.XX
X.XX No Longer Used
X.XX '
X. XX No Longer Used

Cryogenic Control

Name

OFF

- -+ :Relative Address 48.

No refrigerator or heater power.

COOL Normal cooled operation.

HEAT

Fast warm up of dewar with 33 watts of heat

added.

PUMP REQ becomes high when

dewar vacuum is greater than 10 microns

PUMP No refrigerator or heater power. PUMP REQ h'igh.




Pump Request
(b3)

Solenoid
(b5)

Refr CPU Monitor

Cal Local Monitor
(b7)

Cryogenic Status Monitor
Relative Address 50

Code Name

6 OFF

7 COOL
5 HEAT
1 PUMP

This bit indicates the state of the Control card Pump Request
bit. Logic 1 indicates the dewar vacuum is higher than
normal. .

This bit indicates the state of the Control card solenoid bit.

This bit is logic 1 when the Refrigerator Control rotary switch
on the receiver local control box is in-the CPU position.
Logic O indicates RA 48 does NOT have control of the
cryogenic state. .

This bit is logic 1 when the MCB/Local control toggle switch
is on the receiver local control box is in the Local position. In
this condition, RA 49 and 4A do NOT have control of the
noise cal sources or the beam transfer switches.
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1{of1 5 | NO COOL, HEAT OR PUMP
of1lo 2 | POMP ON .
1]1}0 | .6 | PUMP AND HEAT (30W)
ofofo 0 |Loap
Lofof1 1 | oFp
[ARAE 3 |.cooL

Ta(l =HI LEVEL




MON
‘s-2-2 AI ' JI_ Ia |_5
PMP VAC d REF  QUT__IN DELSEL
D % DWR VAG, oL |7 A
— 115K . OT3 AXXXX
| J fER 3 [:}—t- e 21
—f— 00K QAL o TEKMATE XXX ) .
CVR °° Lo | .
I SALAN 1.XX % 6 M=0 MANUAL MODE
N tREs—o7 Sl LT o7 : ACTIVE .
— . 8 B! v vy e v —08 M=1 CPU MODE —
5.
I3
c - C
L L
[
. 20v
Tant
l—-<s‘~o’
B H E
NOTES:
L. Ul-74LS148
2.U2-74L8157
. 3.U3-74L532 B
— . 4,U4-74LSIR
5.U5-7805CT )
6.ALL CAPS.ARE SOV UNLESS NOTED OTHERWISE,
. H. € x = .
B Amuzusto’::gm:sfusrra‘cc:fs'? FRONT END NATIONM‘ RQ!%IO 3
A : lyg.agj:p_-mu:a « ) L OBSERVATORY (3]
. .,\Mmmsﬁ j! . o . B
"WATERIAL: T MONITOR BOARD:

B P e




R25 G
200Kiz, 00N

_MONCUT

- m(o-lm)

B N
LOZEROL, T 133

NOTES
1. ULU2uB-TLOB4BCN
2, U3 - LM393AN

U4~AD75120IKN
4 U5 -U6 ~OPIOCY.
-3 -ADSBIJH

ammmswmrssnmmmm ) 9e0s £ 86013001
7. ALL RES, AS FOLLOWS UNLESS NOTED OTHERWISE. S
17 V8WATT
5% 174 WATT

NA‘I’IONAL RADIO
DBSERVATORY

S T T




X Nofao Cal SWPn R

YRNdeo CalSw  PinS

CTEd M

102 Dofectad Power Pin 19

"""“'[—“‘V___".:. i:
oo g, | e ¥ Rom
oz s Tkl B ™™
el ey

o1

o~
o
ovas

markexd Manuel ool (or simiier).

markiad "Cal onfl” or similer).
insiad ampor st JP1 for Prima Focus .

'LOT-Detucted Power Pin 20

rove 77
Gary Rnderson

i
e | sweevy oy |




Section VIII
Data Sheets



Notes on Component Specifications

1) Dorado manufactured the isolators used in this project. They were purchased in
multiple lots with two different specifications. -46 units were specified to cover 40-50
GHz while the -47 units were specified to cover 42-52 GHz.

Tests showed that there was little practical difference in the units for our application. We
used the -47 units since they had slightly better high-frequency performance and adequate
low-frequency performance. This was a judgment based upon components we had in-
hand: there is no guarantee that this would be true for newly ordered components. Any
future specification should emphasize performance from 40 - 49 GHz.

2) Spacek mixers convert the 40-50 GHz sky frequency to an intermediate frequency
(IF) range centered at 6 GHz. Note that these mixers were originally ordered to a
specification that called for cryogenic operation. The specification called for vendor
testing in liquid nitrogen. Do not impose this requirement upon Spacek for any future
procurement or repair, as the mixers are now used at room temperature.

3) An error was made in procurement of the x4 multipliers from DBS Microwave. The
original intent was to have WR-22 waveguide at the output. The multipliers were
ordered in two lots and the second lot was shipped with WR-19 outputs. Since the error
was not discovered until several years later, it could not be corrected by the vendor. -
Tests showed that the multipliers with WR-19 flanges could be attached to WR-22 .
waveguide directly without noticeable problems, so no replacement units were procured.
Be sure that any future orders specify that the output of the unit use WR-22
waveguide.

4) DBS Microwave originally designed the IF amplifiers. They were specified for a
minimum gain of 48 dB. This was too much gain in a single block, especially after
additional gain was added before the mixer. Therefore the amplifiers were replaced by
an in-house amplifier designed by Steve White with approximately 30 dB gain. The DBS
amplifier data is included for completeness.

Note that this receiver is a modification of an earlier design dating from 1999. The
original design had dual polarization for four beams, omitted the second stage of
amplification (the first room-temperature amplifier), and had cooled mixers. Some
features, such as the four feeds that reside in the dewar, have been left in place as
originally designed for the sake of mechanical stability. They are not used electrically.
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NATIONAL RADIO ASTRONOMY OBSERVATORY
SUITE 219 2015 IVY ROAD
CHARLOTTESVILLE, VA 22903-1733
TELEPHONE: (804) 296-0211 FAX: (804) 206-0324

July 11, 1996

Mr. Ken Shade

Blackhart Associates

6120 N. Desert Foothills Dr.
Tucson, AZ 85743

Phone: (520) 579-0399
FAX: (520) 579-0098

Dear Sir:

We are interesting in recewmg a written quotatxon for a magic-tee wnth the conﬁgura.txon
indicated in the accompanying drawing. The desired device is based upon Microwave
Development Laboratories components (R.ef Mod. # 22TH12B, MDL # 148666, Ser. # 54).
The following specificaitons are desnred ) '

' Quantity: 1-4 units .
_» Waveguide: WR22 (flanges per attached dmwmg)
& VSWR: 1.2 (max)
o E/H Arm Isolation: 40 4B (mxn)
"o Amplitude Unbalance: 0:2dB (max)
o Center Frequency: 45 GHz -

X any questions arise, please féel fiee to cotitact me (Pﬁone/Voice Mail: 804-296-0356). Thank
‘you in advance for timely consideration of this matter.
Respectfully,

= =d Wollack—
Edward J. Wollack
ewollack@nrao.edu
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DORADO INTERNATIONAL CORPORATION e

270 SOUTH HANFORD ST, SUITE: 204; SHATTL, WASHINGTON 98134 USA

To: EdWollack . Date: Apil8 199
N.RAO. . FaxNo:_ eo4-2maz4

SUb act: 42:50 GHz lsalator WIU8599N Dorado Ref: 10592

From: _Harry Ruistein e - _Page1of: 2

Dorado is pleased to offsr its guotation on your i‘equlrement for cryogenic isolators with
special square flanges. We:propose the followwﬁg )

Type:

-Model: 1
Frequency: i

- Test Range:
Insertion Loss:
Isolation: .
VSWR:;

" Size:
" . Temperature: -
Unit Price:

2 to 5 pes. {
10 pes. i

We hape this prqposal.»
questions.

‘
{
“Harry Rifstein

e . :
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X | Dorapo InTERNATIONAL CORPORATION
DORADO | 775 Seuil Hanford St. Suile 204, Seattic, Washington 98134 USA

Waveguide ceryogenic isolator
' Model 4IWC46-1
Ce:tificéte
1. General specif‘fé'a'{:ions .
Serial number: -f87 . Date: 106,94
Haveguide .. "WR=22 -
Flange - ) UG-5839/UH

Diménsions, mm . L 15 x 32 x 22
Weight, g . R 70

"2. Main performance. characteristies

2.1 Test data (Tém_peravtuvré range 10 4 20 K)

Freauency, GHx | 42 | a4 | 40 | 4o | 50 [ 5z
Insert.loss, dB| .4 04 24 |83 03 08
Isolation, dB '2_.1,-. A7 |27 |27 |&o //
ineut (/3 |445|4F |AA4| 43 |7E
wtwnt |/ 25]778|725\775| 748 |

e d] VSHR-.

3. Applicat ion

to be used in. measurement systenm.




)o BADO""I;NTTERNATIONAL C bR-ébRKﬂQi
‘m‘ﬂ:“ Hanford St Sulte 204. Seaﬂle Washlngton 98134 USA

. Ser1a1 :number
o Havegua.de

j.2. Ham performance eharacter1st1cs

2 1 Test data (Temperature range ‘10 * 20 K)

: 'F‘r:equengv, GHz 4_2 : '.44[" ""4'_6”_'__' 48| 50 | 52
Insert.loss, dB| g3 | 03|03 |035|os |70
I;'siolz‘a.tion, dB A9 ,{8 ,,(g 29 |78 /,&
. LN 27 A A |

- output //j/ﬁ 77 |71% [4 /!J

» v3 . Appllcat ion

to be used in measurement—-—rystem._~

EEi A e et s EREIEY WPE— i - PO




2.

2.

| DORADO INTERNATIONAL CORPORATION
: 270 South’ Hanford  St. Suite 204 Seattle, Washinglon 98!34 USA

. Flange - o UG- 599/UM
- Dimeénsions, mm - .- » 15 x.32 x 22

Waveguide cryogenic isolator- -
Hodel 4IWC46-1

Qertlfloate
‘General speeifféations"
- Serial number" 73%? Date' /&Zf/d76
~Waveguide ~WR-22 -

Weight, ¢ . . = = 70

'naln performance characterlstlcs

1 Test data (Temperature range 10 ZQTKD

'-:»Frequencgz GHz | 42| 44 | 48

ef: lnsert.loss, d'v:?;f‘iﬁ,i? 62;?":.

—— 1nput REE: é
:_ISHR ;
output :

3.

Application

to be used in'heasurement‘sysﬁem.



| Dorapo InTernATIONAL CORPORATION

DORADO

. Waveguide cryogenic isolator -
‘ Model 4IWC46-1

Certificate

1. General specifications

Serial number: /34/
Waveguide - o
Flange _ o
Dimensions, mm
Weight, g

Date: ‘/&%‘/ja{;zf,

WR-22
UG-599/UM .
15 x 32 x 22 .

70

2. Main performance characteristies

270 South Hanford St. Suile 204, Seatile, Washington 98134 USA ..

2.1 Test daté_(Temperatugg range 10 + 20 K)

e = | L VSHR. -

3. Application

"to. be used -in measurement system.

[(Freauency. otz | 42 | 44 | 45 [ 40 | 50 | 52

Insert.loss, dB|a§ |05 |04F 04.fd4' 2ra

[Tsotavion. @ L7z (22 |27 |22 |20 |#
anewt |77 |£28|795| 43 |44 |7%5|
outeut |27 | 723|178\ 722 |7 5|



~ [DoraDO INTERNATIONAL CORPORATION

|| porADO 716 INDUSTRY DRIVE, Seattle, Washington 98188 USA

Waveguide Cryogenic Isolator
Model 4IWC47-1

CERTIFICATE

1. General spécification

"o Serial number:....... d /j ........... Date%/ /2000
o Waveguide WR-22

o Flange _ UG-599/0

"» Dimensions, mm 15%32x22

o Weight, g ‘90

i. Main fperformance‘characteristics
2.1 Test data(Temperature 12 K)

‘ ‘ffréq}lénéf«,’GHi ’.; 42 |44 | 46 | 48 50 | 52
msertion loss, dB | 43 |43 (43 |04 |04 |5 ||
olation,dB | 20 | L2 Ao | 78 | 7% |r¥
VSWRmput A 725735 745 7L /¢

 owe, | 72 |£7F | ras| saF|r 22| 22A] |

3. Application

¢ To be used-in communication equipment.




= [DorADO INTERNATIONAL CORPORATION

|| PORADO | ™ 716 INDUSTRY DRIVE, Seattle, Washington gton 98188 USA.

Wavegu:de Cryogemc Isolator
Model 4iWC47-1

CERTIFICATE

1. General speclﬁcat,lon

Serial number ........ 0 Dateéé‘_f I

. Waveguxde o © WR-22
e Flange . UG-599/U
* Dimensions, mm ‘ 15%32x22

= Welght g ' ‘90

2. Mam perl_‘qrman’ce"charaeteﬁsties
“2.'1'ji.‘e’st-' data .(Temperatur_e 12Ky

/2000

44| 46

50

52

IVERPE;

04’

L2 |42

%

A2

74

2| 278|125

ZFS|

74Z

3. Application

¢ To beused in communication equipment.

724 |




; DoRADo |NTERNATIONAL CORPORATION

libRAbo 716 INDUSTRY DRIVE, Seattle, Washington 98188 USA

Waveguude Cryogemc Isolator

Model 4IWC47-2

"CERTIFICATE

L General speéiﬁcation ‘

e Serial number:

> Flange

L]
®
[
L]

» Weight, g’

Waveguide .

» Dimensions,

mm -

ORI .. pate: /2000

WR-22.

- UG-383/U.
15x32x32
150

2. Main performance characteristics
2 1 ’I‘est data (Temperature K)

a6 | 48 |50 | ;2

Frequency, GHz 2 ‘44

| Insertion loss, B 0.45 0.3 |03 |03 (03 |05

Isolation, dB R 2 |27 |go |27 27

\VSWR input | 74 (725|275 47547873
Coupnt |7 43| 725| 72 |75 | AL |735

3. Application

o To beused in communication equipment.
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JUN-29-99 12:54 PM Sracek iLabs1 Ir!c-
.

QUOTATION NO. . 9F29

NRAO

1 895 966 3249 P.Q1

| SPACEK LABS, INC.

0 aven: Reger Norrod 1 of 3 pages si::- ?ﬁ:ﬁ%ﬁ%ﬁ%ﬁ%
Fax: 304-456-2200 Fax: Sope e
Componanls ALY slpes o ancon
dilions:mentionisd on the back herect, eacept as
specifically:modiled,
REF, FO.8: '2#’:&*&“ ssz_“ '1-3“5595 v
l".el“e?om“ of 5.'/29/93 ggg:,‘;g@q}&rf 50 cliays ,6/2'9_,[9:9“-" 30 DAYS
CiTeMnG, DESCRIPTION -3 arv. || ANz ToTaL
1 ~ Model MOQ-11B 45 days | 3 ea|{ 3,000
RF: 40-52 GHz, WR<22
LO: 39-44 GHz, WR-22
1F: 1-8 GHz, SMA (F).
Conv, Loss: 9 'dB max
° Flatness: #1.5 @B
. Biag: +3 V@5 m
L0 Input Power: +3 dBm
includes diode test. in liquid
nitrogen . ‘ .
2 Model F45-9 WR=22 filter 45 days | 3 ed| 750
square UG-599 flangée one end IR S |

UG 383/u flange ot‘r_x’e,r end

tiength: 1.75"°
Insertion Logs: 1.0 dB max

. Rejection @ 39 Gliz: 20 dB min

Pass band: 40-52 GH2

APTER RRCRIPT OF CONFIRMING

JRDER - SURJECT TO PRIOA GALE

A ] g .
? 2 éiﬂgl AmnllBVEe Greim

st

et ek s e i b
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Broad Bandwidth

IM!'SS_B: ol .. )
IF t X S £ RFlnput
8" | e |

LOinput #1§Q!pm
(@Hn) | (GHn)

pc-1 -] 50
9-11 70
1 10-12 70

85'95 - DC-1
90-100 -DC=1
30-333 | DC-1
2966 2-8

50-75 DC:2

phasing.

B

; requiring either-high output:power or
s»de and- output the. upconverters de

hybrlds in which the undesired sideband it

Model mzme e —

2o~ 2R¥

P( RF MIBO?(IJB:'

~304B
Mle)  +Sdke

~¢6dB

-8a

+3dB

et tmamb ek e ke

D1 ke e e s e e






JUN-29-99 12:55 PM Sracekllabsllnc. 1 8BS 966 3249 . P.®2
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S

- SPACEK LABS

Millimete] Wave Technology

ADATA
JSTOMER . NRAO ‘ ' T o
JOESCRIPTION Q-Band Mixer —

MODEL No. MgQ-118 L o S
SERIAL No— 22 DATE _8/48/95
SALES ORDER No.—L0016 resTED By A

tonversion|
. Loss
‘ 5.9

6.2 : | SR .

5.9

7.0 ‘ o . :
| 5.9

Cas | az.s 6.0

44.5 7.0

- 46,5 5.5

48.5 7.0 - j

@ |3 v W

49.5 6.2 *

44,0 45 1 6.3 o ;
] 47 _3 6.2 f |
a9 s | 6.0 ' §

51 7 |

v 52 8 1 6.0

COMMENTS _Bias Voltage = +3 V. IO Input Power = +3 dm. | |
The units were DC tested in liquid nitrogen. Qll ! :

212, Gutisrroz St. » SantaBarbara,CA 93101 o (805)564-4404 » FAX: '(_3653. Ahooas

o e
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TEST DATA @PY

J‘l,lN—29-99 12:55 PM SpacekllabslInc.
§ ROt

1 885 966 3249 P.B3

'SPFCE-K LABS

Millimgter Wave Technology J

CUSTOMER ...NRAO

DESCRIPTION WR-22 ~Waveguj.'de _Filter

MODEL No, . F45-9

SERIAL No,.. 8807

pATE | 8- 7-76

SALES GRDER No.—___ 100704

InsertiorRejection |
Lioss (as)
- (dB) L

msmqsvﬁ_

- 20

4
6
o | -
8

§ .
T
—=

COMMENTS

212E. Gutierrez St. » SantaBarbara, CA 93101 « (805)564-4404 « FAX: (8Q5)966~3249,
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SPACEK LABS

"‘:EST D AT A Millimétevr WaYg T¢°h§°!°97 J
| customer __NRRO
DESCRIPTION Q-Band Mixer
MQDEL No. MQQ-11B
SERJAL No 5F19 ' DATE _6/19/95
SALES ORDER No, 100163 _ TesTEDBY G
Lo ' kF ) | IF ":onversioh
Loss
e i
5.9
6.3
5.5
5.7
5.5
a5 | .4-2.5.”: 1 5.8
44,5 3 6.2
46;_5 5 5.5
48.5 7 5.6
v | a9s g | 5.
.44.6_ | s 1 5.7
47 3 5.8
49 5 5.3
S 5.5
: s2_ | .8 | 5.9

COMMENTS Bias Voltage = +3 V. LO Input Power = +3 dBm.

The unit were DC tested in liguid nitrogen. QQ

212E. Gutierrez St. e SantaBarbara, CA 93101 ‘e (805)564-4404 « FAX: (805)966-3249

o

B et b e % el e e




P.O.Box 2
Green Bank, WV 24944
October 11, 2006

Spacek Labs Inc. :
212 East Gutierrez Street .
Santa Barbara, California USA 93101

Please find enclosed two of your mixers (Model MQQ-11B, s/n 5F19 and 5F20).

Please evaluate the mixers and provide us with pricing and schedule for repair.

In the original purchase order, we specified that the mixers must be tested for cryogenic
operation. Your test data indicates that they were tested in Liquid Nitrogen. For repair
pricing, we relieve you of that requirement, as we have redesigned our application so that

the mixers are operated at room temperature.

~Your evaluation and any questions may be directed to Gary Andersoh at 304-456-2317.

© Many Thanks,

Gary N. Anderson



Precision Calibrated
‘Waveguide Noise
Sources-18 GHz-50 GHz

FEATURES:

 Input power + 28volts, 25 ma. max.

.« Noise output variation with temperature less than 0.01 DB/°C
« Noise output variation with voitage less than 0.1 DB/%V

« Operating temperature ranige -55°C'to +85°C

o Calibration charts are supplied with each unit

 Calibration points are listed on each'noise source

« Noise output rise fime and fall time <usec

« Noise diode is hermetically sealed

NOISE FIGURE METER COMPATIBLE - FULL BAND:

NC 5000 Series

i T VsWA | MATHG | CALBRATION - ’
MODEL | RANGE (6t T R@DB) | TYPCAL | FUANGE | FAEQUENCIES | WAVEGUME WAVEEUDE | A | B | €
Nest2 | 18-265 155 75 13 | vososw | 1eusTErs | whaz waa2  |172] 88 55
NC5128 | 26.5-40 155 = .75 13 | vesgon | 26HzSTEPS | wR28 wazs. [ 15| 75 |25
wi22 |15 |13 fr2s:
HIGH NOISE OUTPUT - FULL BAND: _ e S e
mewee | JosEoyur T WATNE | ChLERATON .
_MONEL | RANGE(BH:) | EWA(DB) | FLATNESS | FLAMGE | FREOUENCES | WAVEGUNE.
Nes2e2 | 18-265. 250 | 3T i0nme | vesosh | touses | waaz —
fosas | 2s5—40. | 20 . | E30Rme| vesoou | zowsTers | whzs 1
Meszze | 3-50 | 210 | E300ama) Uoadsw | 2emsTEs | wR22 —
|
HIGH NOISE OUTPUT - NARROW BAND: s d
o AR e e — e
MOOEL ‘RANGE (GHr) —Wm%‘ 08) AA FLANGE | FREDUENCEES | WAVEGUDE
: 18265 ] L B c
NC 5342 Oite GHz BAND* 25 +.508 UG595/u MINIMUM WR-42
NC528 | oediBAne | - 23 | #5068 | Usaow | oo WR28
55322 | onetnomoe | 2 +.508 | U383 |  MAXIMUM W22
‘NosM2 | 19.9-234 2 =608 | Uosasm | weaz
OPTIONS:

1. Input voltages as low as 15 volts are available in some models. Consult factory.

NOTES: * Bandwidths of one GHzmay be specified anywhere in the band. Other band-
widths may be specified, however, wider bandwidths may result in adifferent
flatness specification.

v

BNC(F)



FINAL TEST DATA
AMPLIFIER MODEL
DA99- 0629 A1

SIN: _00|

s

FREQUENCY NOISE VSWR
RESPONSE GAIN _ FIGURE | P-1DB 50 OHVIS

_(GHz) OB | (DB) (DBM) | IN_] OUT

Yo 5049 14.2 199 18
5.0 50. 1 7.4 | b4afho

b 1997 12:6_ | het [Lod B

20 49.94 195 |150 [L46

olCcP el
0 g N[O O

Po . |49.5 (9.9 | 192]5Y]

w629 | oo

COSPEC. 490 min | 1,0 max

Supply Voltage __ 7 /.5 () Vde

Cuirent Qé Q'g m4.- - Spec. ﬂ@m&&..m .

* Al measurements taken at +25 G unless otherwise stated. .«

Technician ,‘)mj;j: ng é : Q.A.

Date /D-/2- 99 | Date \h\_\-?{%

4805 Golden Foothill Parkway ¢ El Dorado Lills, CA 95762 « (916) 939-7545 I'ix (916) 939-7540
T-185-1 . REV.B



a@wsc

Model
Number

DBS:1012X420
DBS-1416X420
DBS-1719X420
DBS-1820X420
DBS:2123X420

' DBS-2640X420

Keso aaa;nns-:g
qqgo -mA&u BS54

' @,azy =@+zs.c

DBS-7080X607
DBS-BIBGXSW

NM'

1. Auabaiemmuonedmpnﬁasmludemmavor
2. Maximum: RF input:power is 17dBm (CW)‘or 27dBm
3. All above mentioned multipliers are also offered with a variety. mm-powufmm—pow:undaspmalnqm .

. Allabovemenuonedmuluphersueoﬂ‘a'edwxd: Coax mputeumectormdaWGoer output connector. Pleasespec:fyatthe

time of ordert

Lot
(GHz)

2.623.13
3.54.0

.4.37-4.88
4.62:5.13-

525575
6.87-1.38

65100

17.5-20.0
22.5-23.5

(GHz)

1167-13.33

15-16

10.75-11.50

DBS Standard Active X4 Multipliers
- Output Pin  Pout - Sigoal Cument  CaseOptions®
Frequency (dBm) (dBm) Purity @12Vdo
(GHz) : S‘B:) (mA)

10481252 10 20 20 350 DBX-6
140160 10 20 20 475 DBX-8

17481952 10 20 20 475  DBX8

‘18482052 10 20 20 475 DBX-8

2123 10 . 20 20 475 DBK-8
27482952 10 20 - 20 500 DBK-8

70-80 10 -7 30 60 Special
90-94 0 7 20 600  Special

DBS Standard Actxve X6 Multipliers
Fivios (Jam) (dﬁm) m :@leIdc Casa _

| (GHz) @ @

7080 10 7 20 60 Spechl
90:96 0 7. 20 0 Special

d:and 1% dity cycle.

) "’Cmmf«mmweopummmmdmmm!og.

Page ;24.-

" 4919 Windplay Drive, Suitc Two « El Dorado Hills, CA 95762 « Phone 916-939-7545

it voltage of +11.5VdE to +15. swq '

ot

g s,

e A2

‘Fax 916-939-7540

i
H
H




=
P.O2

DBV SERIES

INSTALLATION DWG.
SMA/WR—19 CONN.

thSG UNC=28 X 190 MAX 0F
4) PLCS

TO 918842360226

DBS MICROWAVE, I
phori i Vﬁ c.

= Domdo Hill,CA 95762
Ph{916) 939-7545 Fax (916) 9397540

170

HO PAINT ON THIS SURFACE

DC INPUT

GROUND LUG

= NO. PAINT ON
THIS SURFACE

[
[
[}
¥
z
]
L
3
o
o]
a NOIES:
[ 1. DIMENSIONS ARE IN INCHES.
z 2. ToLehNCEs ore e
XX%= +/=-010
3. ALL TOLERANCES APPLY-BEFORE PAINT & LABELING.

) . A AUT CONNECTOR 1S 1.8MM FEMALE
" g 5. RF OUTPUT CONNECTOR IS WR—19, uc-m/u-u.
"
v B
-
L CASE & om | T8 oIy { "C oM
£ 3 o R Ky
[ é OBV-6 |  1.495 | 1.295 | 1.03
b )
[}
8
¢ &

o
| g
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DIRECTIBRAL COUPLER
TEST DATA

#opez: C 3205'10

Ty 2

mac technology inc.

MAC Technoloay Inc. -

104:Soiith Side Bvpiss

KlamathFalls, OR 976033403
Tet: 541-883-3352, 800-428-0341
Fax: 541-884-2752, 800-344-0846

CAGE/FSCM CODE: 63752

" Data:

Tasted By:

-

£

SPECIFICATIONS. |

COUPLING: .
/0% [,25 ag»
FREQUENCY SENSITIVITY:
X 0.75 as
DIRECTIVITY:
—-.—ﬁ_..._dB Min.
INSERTION LOSS:
) 0.9 dB Max.
(Including Coupled Power)

VSWR:
PRIMARY LINE:

/. 25 Max.

SECONDARY LINE:
/125  pax.

Seriai .||
..

encu GHz

VSWR Macx.

|l TnsERTION. LOSS

|dB Max.

._Pri.) sec.

N
o

~
{0

e 125 <[,25

NN
A
A

20,9 4254/25

3

*Frequency Sensitivity is. Included in Céupling,

b et et e i

e e it e oo,

B T L S o DS

Job vo. 7753
NRAO



f  mickowave resounces inc.

MICROWAVE RESOURCES INC.

DATA SHEET

SERIAL NEa 300

FREQUENCY . INS. LOSS VSWR
(GHz>

4 INPUT | OUTPUT
ot |0
. ll% | IRYEA
1 J2z | |22
i

34
Y

~]

Y CHKE

0.

@&Lw

EnSnsim i

paTE _u/3:/99 TESTED BY:M’

14250 Central Avenue, Chino, California 91710 '.(90§) 627-4125 FAX: (909) 627-4295




MICROWAVE RESOURCES ING,

DATA SHEET

SERIAL ND._30/

M'BDEL‘ o ER

I FrRequency | 1soLaTION | INS. LOSS VSWR
GHz) (db)> . (di) INFUT QUTPUT

FT/A ) g0 I 1 |

36| o | T lie

s

RIS

e
D

el I o

f%ﬁg

129

T

DATE: w/39/22 TESTED BY: W

14250 Central Avenus, Chino, California 91710 # (309) 627-4125 FAX: (909) 627-4295

A i B s,



dc Blocks - Inside « Outside
Inside/Outside

rs- OSM/SMA per MIL-G-39012 or

24mm)

fer: Average 20 Watts CW
Peak 1000 Watts

g

5.4

-2

FIG: 3 FiG. 4

NOTE: Alldimensions are + 020. :
360 1375@35) | 7
600 1.10 (26) 6
300 88(224) | 5.4
300 78(19.8) | 45
300 - 98(24.9) | .25 5.7
A 50 150(38.1) | 875'SQ.(Q:5)] 56| 18
e e B — ] —
2045-6010:00" 1.0:180 05 | 400 I 11028 l;aoo-pmi 76)| :2
Inslde/Outside ] T o o
i o '04(1.0180) ]
204s6010000 | 1 | 10480 135 (10124 06 (8:0-12.4) 300 11089 |.so0omae] & | e
» | T | 1480124180) | 54 (12.4180) : -
Finish: Passivated Stainless Steel ) o )
1 Temperature Range: —54° to +71°C
2 Temperature Range: ~54°to +125°C




LT T D

2:Way-Pow  ivider - .. O b TR Sl e . Tested By )3
Test . .. : . T | O ‘ Oypass - - o _g_
. - f.__ ki 76038403 . . L )G
' I: L Ko ek S41-R3-3152. B00:428-0341 Date ,_I.-._'LZ?_.
PRET T Fax: S41<884-2752, 80034450846 . -
mac -t_:-echnology:lnc. CAGE/FSCM CODE: 63782
Model P?ZOS'Z ' » ‘
- 1 72 ]
- Inpat J1 Output’
] 31
: § . o o
e BOWEr QU (J2) . 0 Power Qut. (73) S . o .19 . -
Specifications : Frequency GHz S Frequency GHz HERle X T fu b
1/ o : 1 - : T, EcnflSaglaom . |ay S
Amplitude Balance: _N‘?r 4,016.0 5.0 v 4.0 16.019.0 R EEE EENEE B
—0:2 199001 3.1013.093.1 3.i2{3.10]2.15 <0,2|1c4.0| 21 |<1.36]¢1.25
: 2| 3.12{3.121345 3.1013.1113,i5 0.2 1¢4.0f 21 |ki.30<i.25
Phase Balance: 1 | ]
4,0 Degrees " - —1 :
Insertion Loss: - T y . — - - . '
|
Isolation: .
20 dB
. R KT |
VSWR (max.) ' R | S A !
Input:__{, 30 - = -
output: }.2S : _ T _ ~ ; . . i
i
| : |

Job No. 2 9‘)‘/
NRAo




WAVEGUIDE BEND WR22
STYLE 1H §22BH11:2 REQUIRED
(MODIFIED TO SUIT AS SHOWN)

WR22 WAVEGUIDE TYP.:

UG-383/U WR22.-FLANGE
(ROUND). 2 'REQUIRED

WR22 ‘WAVEGUIDE.
(REMOVE 020" FROM

=/ INNER OUTSIDE: EDGE)  TYP.
. CL‘“ﬂ @ B 2 0] [ '
.1.32—f £ —19N0
REF. |

WR22 H PLANE FOLDED HYBRID TEE
MDL# 22TH12 1 REQUIRED

B-SQS/U WR22 SOUARE
FLANGE "WITH. }4—

-FROM MOUNTING ‘SURFACE
2 REOU RED

u, 1436 R,
1,061 REF. :

WR22' WAVEGUIDE

NOTES:
1. SOLDER ALL CONNECTIONS TOGETHER As" REOUlRED
2. FINISH: 100 MICROINCHES GOLD . .

[}
o

TAPPED HOLES, ..140 DIA. C'BORE X .030 DP.

o _©
[ al [al7/23/0d ou
. Eﬂm 2
I . NEVSIONS
NATIONAL RADIO ASTRONOMY OBSERVATORY
ASSOCIATED: UMVERSITIES INC.
CHARLOTTESVLLE, VA,
|™ Q-BAND RECEIVER
LO POWER COUPLER
UNLESS OTHERWSE SPECIFED
| DENSIONS ARE N Wickies_|— —
R oomuns (et (w001 o [ 6/24;
§ e e X008 ey e
m - ) WIUNRE . AR . |
MATERIAL: §£.E’ ABOVE Lo —
Anis__SEE"NOTES | FULL o _|NO. JA




APR 08 '96 12:46 MRI

('.“ —

WICIowayl RE HURCHY UGS

Microwave.Resaurces Inc.
Al

@89 PEL/B1

FACSIMILIE COVER SHEET

M,

Masen fosin

[0

Bpu:il 8 1996.

804~ 296 0324 _

:: PhonaNu
804 296 0356

O ugen | [ Roply asar

D Pisaso Comment D Puasv Raview

bPelivery

flangs = UG3!
Sizep‘g xWixH =1, 75"x1.2" xl 2"
Inptrl:/cul:putmmxe

Price (Qty. 1. = $1350

= 60 days 280

 fodearyour itormation

H
]
i
i
|
“
H




MICROWRVE RND MI.LLI:METERNFNE

MRI waveguide bandpass filters covering the frequency
range of 18 -~ 110 GHz are available in up to 30% band-

widths.

The filters utilize an inductive strip cir-

cuit inserted in the middle of the waveguide parallel

to the E-plane,
structure

d in a

r a parallel coupled resonator
lar channel.

Stan-

dard filters :d.ch bandwidths of 2%, 5%, 10%, and 15Z
are described here, but other bandwidths are available
on request.

The filters opetate over -30 to +50 ¢° anrl have power
handling capability in éxcess of 1 Watt.

ELECTRICAL SPECIFICATIONS

RF BAND 2% BANDWIDTH 152 Baunwrm
MODEL ) . INS.. nmcum T
FREQUENCY | EIA | LosS AT | .dB MIN. AT
GHz  |WAVEGUIIH4B MAX. s 2
mRx-xx | 18.0- 26.5] wr-42 | 1.5 | 35 | 40
FiRX-XX | 26.5- 40.0] wR-28 | 1.5 | 35 | 20
FLQR-XX | 33.0-'50.0f wR-22 | 1.5 | 35 | 40
| FLUX-xX | 40:0- 60.0] WR-19 | 1.7 | 35 | 40

FLVE-XX | 50.0- 75.0| WR-15 | 1.8 | 35 | 40
FLEX-XX | 60.0- 90.0 WR-=12 | 1.8 35 40
FLWXXX | 75.0-110.0{ wR-10 | 1.8 | 35 | 40

MECHANICAL SPECIFICATIONS

MODEL m.?m) | mtan | mlao -l
FLKR-XX | 2.00(5.1) | 0.90(2.3) | 0.90(2.3) | UG-595/U
FLRX-XX | 1.50(3.8) | 0.80(2.1) | 0.80(2.1) | UG-599/v
FLQ-XX | 1.25(3.2) | 1.203.1) | 1.20(3.1) | ve-383/u
FLUK-XX | 1.25(3.2) | 1.20(3.1) | 1.20(3.1) | uc-383/m
FLVX-XX | 1.10(2.8) | 0.80(2.1) | 0.80(2.1) | UG-385/U
FLEX-XX | 1.20(2.8) | 0.80(2.1) | 0.80(2.1) | UG-387/u
| FLiX-xx | 1.10(2.8) | 0.80(2.1) | 0.80(2.1) |UG-387/mM

dlo ol k
119 9r
e

1) Fo is the center frequency of the filter.
2) In-band VSWR (MAX.) fs 1. 25 1.
3) Design ripple is 0.1 dB.

4) Operating temperature is -30°C to 50°C.

ORDERING INFORMATION:
MODEL NO. FL=X=XX
Frequency Band ——4 g
2% Bandwidth = A’
5% Bandwidth = B

10% Bandwidth = C
157 Bandwidth = D

Center Frequency!
in GHz

14250 CENTRAL AVENUE,CHINO,CA 91710 (909)627-4125 FAX(909)627-4295

|

MICROWAVE RESQURCES INC

H
i



03/01/96 14:28 B4 665 2538 - MILLITECE

m|II|tech

Millimeter Wave Products and Services
March ., 1996

This fax consisty of A page(s).

Ed Wollack

NRAO

Charlottesville, VA

P 204 - ;%— o32d

Reference: Verbal Request
Millitech Ref.Q:960350

DearEd: )
‘Millitech is pleased to provide the:following quotation:

UnitPricc  Extended

Item  Quantity - Ducrlgg tion - e USS Price U.S.§

01 1 FWP- l9-26085 : $3;890
Widé Bandpass Filter
d = 401052 GHz
- L 4 dB maximum

"25ngoa1

Ship Date: 90 dgys:max}mimyso days:goal, after acknowledgment oﬂg;dwh_m
Terms: Net 30 days - FOB South '

Shipping and insurance: harges |
orsendacsmﬁcatcwixh the hardoopypmchaseardar Millitech is a

tax certificate has been filed: wil
small business corporation. Visa ‘and Maslereard are acceptecL This quotation is.valid for 60 days from date- of .

quotation. .

Local repremnation (_:_MA
el (301)951-1740

Millicech Corporation, South Deerficld Rescarch Park, Post Office Bux 109, South Decrficld, Massachuserrs 01373, US.A.
(413) 665-8351 - EAX: (413)665-2536  Customer Service: 1.800-GMITLITECH




" <" Visual position indicator-(standard):

Wherever reliable elastomer seals-are required for high or uitra-
high vacuum systems, the stainless steel nght angle and in-line
valves fit the need.

eaturs
* Improved conductarice

Benefits

* 1 million cycles

* Metal bonnet gaskét ophon )

« . Fail safe air-operated version

* Double-lead thread stem:

~» Kalrez® O-Ring option (upo

* Minimizes operator érror

Y+ Remote postion indicator (opfanal)

* System automation

> M Technical Specifications

Vacuum Range c
Atmasphere to below 1 x 10-10 Torr (mbar) range
Leak Rate -
No leak detectable with a helium mass: spectrometer leak detector
with a sensitivity of < 1 x 19 std cofsec
Conductance

Right Angle In-Line
w 8Us 7ls
1" 13Us 121s
1% 46ls 3ris
Bakeable To

Hand-operated valve: 225°C
Air-operated valve: 225°C

332 Valves

Rate Cycles

1 million

Mounting Positions

Valve can be mourited in any-orientation and sealed against
atmospheric pressure at either port

Alr Pressure

%, 1° 50't0 100'PSIG

1% 6010 100 PSIG

To order, call 1-800-882:7426




igh Ang e D ainlss Steel Valve

inches (mm)

| Al
| apen
B
| «cLose>
Az |
@PEN)]

B2
(CLOSEY

ight-Angle A/O Stainless Steel Vlve

» (mm)

POSITION IND.
<GPTIONALY

VISUAL.
POSITION IND /_

VACVE | TUBE END TIN. o
SuE | ] ] o1 e
i w9421 132 1
3 2107|342 | 1-473
— o
! Jassldin]an 2-1/8
e |7 I‘s.as_iiz"'s‘ —
jas)

in-Line A/ el Valve

inches (mm)

VAL CONFLAT l’I.ANf{ hl”.

s1ze
4

-2 |

-@%E@EE&M@H@?ﬂ@E
O 2 e R e P PR bR o P
B P TR EA SR F

B

ALV T COWLAT FLANGE DIF, -

]

Y= 504 [7.82] 754]3.32 | &

St2€ |suze | A 3. lc Ip |E2|Fa |
y 5805201162 | 300 | 130 | 106
74 |11 Gl Gamlasm| can Je |coes | e

6.94]6.04 [ 3441201 [408 1204 | 1.1
b e lagedaspjase) an mo 52>} 33

247| 200
R i R e e P e B

G

To order, call 1.-800-882-7426




Ordering !n?ormatiu
Desaription.

 Right ARgio SST Valves

T

1
i

Sanl_A

19250351

To order, call 1:800-882.7426 . | Valves ' a3 L :




