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To: File
From: John Effland
Date: 2005-05-02
Revisions:  2005-05-02 jee Initial
2005-05-16 jee Corrected label on Figs 6 and 7, Updated Block Diagram
Subiject: Comparison of Band 6 Cartridge Measurements in RAL Dewar and Cartridge Test Systems

Noise temperature, image rejection, and gain of the Band 6 Cartridge SNOO1 are compared when it’s installed in the
RAL Dewar and in the Cartridge Test System (CTS). The data are taken from Koller’s graphs' measured by Dan,
Ralph Groves, and Dave Schmitt. There appears to be an error with those graphs because the 6-10 GHz data,
annotated as “Polarization 1,” is most likely “Polarization 0” because those points are nearly identical to the 4-12
GHz Polarization 0 data.

The equipment configuration for the Cartridge Test System is shown in Figure 1 and is similar to the configuration
used for the RAL Dewar measurements.

Cartridge noise temperatures (Figure 2 and Figure 3) are about 20% lower (~8K at the lowest noise temperature)
when measured in the RAL Dewar, probably because the mixers operate at lower physical temperatures in the RAL
Dewar. Mixer temperatures are controlled to ~4.2K in the CTS but are ~3.5K in the RAL Dewar.

A troubling discrepancy exists in the image rejection for the LSB, shown in Figure 4, where it degrades to about
6 dB in the RAL Dewar compared to 9.8 dB when measured in the CTS. Image rejection for USB, shown in
Figure 5, is nearly the same when measured in both systems.

A problem is clearly evident in the cartridge gain data, which includes the warm IF amplifiers, graphed in Figure 6
and Figure 7. LSB gain in the RAL Dewar measured at the three lowest intermediate frequencies and at the three
highest USB IFs fall more than 10 dB below cartridge gains measured in the CTS.

. http://almaedm.tuc.nrao.edu/forums/alma/dispatch.cgi/iptfedocs/showFolder/101230/def/def/6649324

File: \\cvfiler.cv.nrao.edu\cv-cdl-sis\Cartridge\SysEngr\MxrVsCart\Report1.doc Page 1 of 5
Last Saved: 2005-05-16 14:13:00




NRAO

ALMA Band 6 Cartridge

Optics

£

Cold Load

(FaaaaY; e

Chopper
Wheel

Sideband
source

L 1
Beam
Scanner

Tensolite (QMI)

WHU26-3636-018 (~45 cm) Warm IF Plate
- — T et Dt MITEQ WITEQ
Cartridge 1 HYBRID WHU26-3636-036 (~91 cm) \Ir AFD4-040120-23P AFD6-04120-23P
win 3 AVAAV [~ AAV \ Dow-Key RLC
—Window 9—| >
110K IR Filter 2aa* Warm IF Amps - a3 F-100- WP 0-11 4B G=36dB BW ~50
L m N A YT 4000-5-R ATTNS NF =5.3dB MHz
15K IR Filter 50" g i s 1 ) Wy 3d8
1 Pacifc Millmeter W @ ] bl ] o > [o<,_10d8
Harmonic Mixer 1 1 X Tt
Mirrors X LOASSY ™ \arm Mulitier Assy Lock Box : “‘L«» 6 u% Y s w £ % A7
2 — _d_ T NF = 5.3 dB| S
)(,?,I Nl GHz HPF
Pol 0 I i !
1
e | SR8
X ol Active Multipher Chaim e | WHUZ6-3636-018 (~45 om) Agilent 3468
OMT Tuned 1 N
1 Osc 1 12.3-14.6 GHz @ +17 dBm HP 837328
1 X ® 1
A\
wr ?_D Warm 4 :> 30 MHz @ +05dBm_J) e 6060A Synthesizer]
= arm IF Amps b
g AVEVA ydB 5 N J Pol 1 connected manually
NAOJ Test por 5" i v i
1
System X E Hvac |__teceus | I Tomais
Cryostat 2 Vacuum JLSupply | Module [ ! F_ M&C Module
Sensor System Cartridge Connector / 1 Noise Source P.S.
diodes heaters Plate
Dewar Heater Power - Driver
Supply FE WCA Harness Plate’
Vacuum [ $
L Spectrum Analyzer
System Lakzshore”Temp Computer '_| P y
ontroller
Oscilloscopes i
Takeshors GPIB Controller IF Switch Contoller
Temperature Meter y Digital 10 (HP)

YIG Contoller

Vacuum monitor

Sideband Lockbox

CAN bus controller

NI 6025E /O card
EIP Counter

RS-232

Pwr Sup (Attn Driver)
Chopper Controller ’—I

L

NI 6025E 1/O card

Fem—————————
1

Allan Variance Equipment

HP Attns
0-110dB  0-11dB

I I
PROJECT
'—-@-J ALMA BAND 6 CARTRIDGE
K&L 4B380-4750/500-0 18V DESIGN ‘
I.___________EO_OLATEW)_________________________| DRAWN | JEE ‘2004709729 MATERIAL
SHEET FINISH
COMPUTER\\Cvfi\er\(:v-cdl»sis\(:arlril:ige\AcceplTsls\CTSB\kD\angZjee.dwg
DRAWNG
SCALE  None I DNVZ)G' Seeon
i i

BNC Breakout Box |—I

HP8473B INAL0L

HP 35670A
Dynamic Signal Analyzer

Agilent 44188
Power Meter
LO/Bias Pwr Suj

uPsS

02 | JEE
01 | JEE
00 |JEE

2005-05-03|Updated with more annotation.
2004-09-29|Genesis is Koller's CTSBIkDiagV9

Agilent E9300A
Power Sensor

2005-05-04|Enlarged lettering in OSC, added gain of amps, 20K to 15K

REV| WHO DATE DESCRIPTION

NATIONAL RADIO ASTRONOMY OBSERVA'

CHARLOTTESVILLE, VA, 22903

TORY

" Test Configuration: Cartridge Test System

Figure 1: Measurement Equipment for Cartridge Test System
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Figure 4: Image Rejection, Pol 0 LSB
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Figure 5: Image Rejection, Pol 0 USB
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Figure 6: Cartridge Gain (Including Warm IF Amps), Pol 0 LSB
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Figure 7: Cartridge Gain (Including Warm IF Amps), Pol 0 USB
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