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NATIONAL RADIO ASTRONOMY OBSERVATORY
Charlottesville, Virginia

February 11, 1986

MEMORANDUM:
TO: VLBA Electronies Group
FROM: S. Weinreb

SUBJECT: Front-End Changes

This memo supplements VLBA Electronics Memo #56 by describing further
changes and drawing corrections as follows:

I. Drawing Corrections

Some obsolete drawings were included in Memo #56. Corrected
versionswhich al so include the changes described below are attached.

II. Frequency ID Parity Bit

Since the frequency ID will be used for monitor and control address
assigmment, it must include a parity bit in accordance with VLBA
M/C Specification A55001N002-A. There are several possible ways

of arranging the wiring of this byte since some of the wiring is
in the FE assembly and some can be in the FE M/C module. The
adopted method is shown in the attached Figure 1. An even parity
bit, FX, protects the four frequency ID bits and is inverted in

the front-end M/C module to form the ID byte parity bit, PA.

III. JTemperature Sensor Direct Output
The sensor card will be modified to include the temperature sensor
voltage buffered by a unity-gain op amp outputted on card pin S
for circuit A (usually 15K) and pin T for circuit B (usually
50K). The circuit A sensor voltage will be wired to FE connector
J2, pin 14, for use by the M/C system if desired. The sensor
voltage has a non-linear relation to temperature but gives
greater sensitivity and potential accuracy at low temperatures
where the linearized sensor output sensitivity of 10 mV/°K may
be inadequate. This change makes the sensor card more useful
for front-ends which may be cooled to 4K and provides the potential

of more precise monitoring of 15K, cryofet front-ends if it
becomes necessary.




VI.

VII.

VIII.

8.4 GHZ Gain Range

The gain of all front-ends will be set reasonably close to values
suggested in VLBA Electronics Memo #39; some latitude is needed
to accommodate the quantization of gain in number of transistor
stages. For the 8.4 GHz front-end the following gain values
will be adopted where the limits include frequency variation of
8.0 to 8.8 GHz:

Three~stage CRYOFET 32 + 2 dB

Two-stage post-amp 7.5+ 1 d8
Total losses 3.5 db
Total Gain 4% + 3 dB

With a frequency-converter noise figure at the front-end output
connector of 20 dB, the added noise is 0.75K at 46 dB and 1.5K at
43 dB. The phase-cal coupling is =145 dB; thus the gain from
phase~cal input to front-end output should be between -2 and

+4 dB.

8.4 GHz Cal Values

The 8.4 GHz front-ends will utilize calibration circuitry per Memo
#56, Figure 1, with ¢y = 3 dB, a, = 8 dB, C4 = C, = 10 dB, and

C4 = 30 dB. The CAL value will Ee 4,0 + 0.5k and HI CAL will

bg 900 + 300K. Exact (+ 1%) values will be supplied as a function
of frequency with each front-end.

Front-End Test Data

Three copies of the production test data for each front-end will
be prepared. One copy will go to the central drawing file, one .
copy will stay in the front-end construction group, and one copy
will be shipped with the front-end.

A sample of production test data for a front-end is attached.
Monitor-Bit Clarifications

The pump request bit, P, is a 1 if dewar vacuum pumping is
required. However, the vacuum solenoid to the dewar will not
open unless the vacuum on the pump line is low enough. When the
solenoid valve opens, the monitor bit, S, becomes 1, indicating
connection to the vacuum pump.

Control bit logic equations have been added to the control card
schematic.

Serial and Mod Numbers

To allow for larger numbers of front-ends (including VLA), the
Serial Number bits have been increased from 4 to 6, and Mod bits
have been reduced from 4 to 2. All 8.4 GHz receivers will have
the same Frequency ID bits, rather than the scheme shown in

Table IV of Memo #56. Up-to-date tables of pin assignments are
attached.
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Fig. 1. Monitor and control ID byte for front-ends.
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Ji4-AUXILIARY

|(DBAS ON FRONT-END)

E

Label

AC+ CURR MON, 10V/AMP
AC- RETU RN

P PUMP REQUEST

GND GROUND

Function

OV oo~10Um&EWN =

TABLE IV

| FREQUENCY ID CODE

m TN IINN
J2-MONITOR JS5-PWR, CONTROL, AND ID
| (DB25S ON FRONT-END) | | (DB25P ON FRONT-END)
Pin| Label Function Pin | Label Function
1 VP PUMP VAC 1 GND POWER GROUND
2 | v DEWAR VAC 2 +15 600 mA
3 15K TEMP MON, 3 -15 100 mA
4 | 50K 10 mv/°K 4
5 | 300K 5
6 AC' I AC CURRENT 6 X CONTROL BITS
7 RF1 RCP STAGE 1 7 c ~
8 | RF2 OTHER STAGES 8 |[H
9 LF1 LCP STAGE 1 9 PA FE PARITY (EVEN)
10 | LF2 OTHER STAGES 10
11 | LED LED VOLTAGE 11 | CAL 28.0 V, 4-10 mA
12 - - 12 | HI CAL 28.0 V, ~ 50 mA
13 | QGND QUALITY GND 13 | GND
14 | SENS TEMP SENS A 14 | Fo LSB
15 15 | F1 FREQUENCY
16 16 | F2 ID
17 17 | F3 MSB
18 18 | 3P LSB
19 19 | 81 SERIAL
20 | S SOLENOID MON 20 | 82 NUMBER
21 | P PUMP REQ 21 | 83
2 | M MANU AL MON 22 | sS4
23 | X CONTROL 23 | S5 MSB
24 | C MODE 2y | Mg MODIFICATION
25 | H MONITOR 25 | M1 MSB
TABLE V
J1-AC POWER 150 VAC 2¢ 0.5-1.0 A
(DEUTSCH DM9606~3P ON FRONT-END)
MS Pin
Pin| Label Function Power Supply
1 91 SHIFTED PHASE A
2 g2 LINE PHASE B
3 R RETU RN c
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Code | Frequency

75
327/610
1.5
2.3
u-9
8.4
1007
14.9
23
43
86
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CALIBRATION RECORD OF 8.4 GHZ RECEIVER, SERIAL #1,
LCP FOLARIZATION, TESTED BY

TIME 16:26.5

COMMENT: CAL BY L
15K TEMP = 14.32
AC AMFS = ©.447
HEMT LED = 1&.11
CAL VOLT = 28.%92
FETS: LFl= -.812

CRY¢ MODE IS COOL

16:29.9 @2/93/85
SEMHZ BW

NG,

SOK TEMFP
DEWR vAC
+15 VOLT
HIGH CAL
LF2=
(7) CONTROLLED BY MANUAL.

ADDING

CRADY
B. 72K
a2
15.

28

nwwunn

MOD #g

/WEINREB, DATE @2/93/835
FOR LOSS

72 399K TEMP = 3d3.07
161 PUMP VAC = 19969

193 TA SENS V= -~1.8%94

81 SPARE = @.091

Fi= -.812 RF2= -.877

THOT=299.7 TCOLD=7%.88

F,MHZ TRCVR TCAL HI CAL  SHORT
749  3I91.4 1.96 638.9 15.7
75098  251.8 3.52 627.3 18.3
7609 172.5 3.23 4&79.8 18.5
7799 120.6 3.87 849.9 19.1
7899 ?1.8 4.17 948.4 21.5
799D 74.4 4.98 992.4 21.2
8800 62.6 3.99 852.6 17.3
8199 51.9 3.98 816.5 16.9
820 42.6 4.12 795.7 17.9
8300 36.6 4.47 859.2 18.9
8499 33.8 3.99 983.1 19.1
85a9 33.8 3.99 10464.2 18.4
8699 33.3 4.19 939.8 17.4
8799 33.6 4,11 814.4 17.9
8809 37.8 4.13 -772.4 16.5
8999 48. & 3.95 88@.1 17.7
POPD 69.2 3.84 1945.6 17.6
9109 198.8 3.46 1936.3 20.7
9ZB¢  291.2 6.55 1529.2 16.4
9300  299.5 5.13  914.7 19.@
9499  375.8 6.48 892.1 11.6
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TRCUR 3 ]
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seKk g . o - .
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300 ;
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PARITY IS CORRECT
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5K

1 1CaL
{1 +
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CALIBRATION RECORD OF 8.4 GHZ RECEIVER, SERIAL #1,
RCP FPOLARIZATION, TESTED BY CRADY/WEINRER,
TIME 16:34.0

MOD #9
DATE @2/93/85

COMMENT: LN8 LNZ CAL SOURCE, ADDED @.72K TO PHYSICAL TEMP
15K TEMP = 14.33 3S9K TEMP = 52.69 328K TEMP = 303.79
AC AMPS = @.448 DEWR VAC = 161 PUMP VAC = 10972
HEMT LED = 1g.12 +15 VOLT = 15.194 TA SENS V= -1.8%94
CAL VOLT = 28.%1 HIGH CAL = 28.41 SPARE = g.91
FETS: LF1= ~-.813 LF2= -.864 RFl1= -.Bl12 RF2= -.879

CRY® MODE IS COOL (7) CONTROLLED BY MANUAL. PARITY I8 CORRECT

17:97.3 ©02/93/85 THOT=299.7 TCOLD=79.88 45SDB IF ATTENUATION

, S@MHZ BW
F,MHZ  TRCVR TCAL HI CAL  SHORT
7408  S513.1 1.51 589.2 17.2
7508  355.3 3.76 6@2.9 19.7
7604 222.6 2.85 636.9 28.5
7709 138.8 3.96 828.% 21.5
7800 93.2 4.83 938.5 26. 1
7909 79.8 4.149 03. 9 i8.8
8Bu¢s9 SS.9 4,29 837.6 17.2
8199 44 .9 4.99 806.2 17.4
8209 37.3 4.21 805.9 ig8.2
8309 33.9 4.17 873.1 19.1
8409 31.8 4.97 995.9 19.1
8509 32.1 4.4 19056.6 18.5
860 33.5 3.96 916.9 18.%
8700 36.2 4.93 799.8 17.3
8899 41.7 4.25 777.9 16.9
8992 58. 4 4.1 894.3 18.3
SBOD b2.4 3.88 1473.1 17.8
199 88.9 3.88 1868.9 21.1
2090 181.9 6.63 1498.9 18.5
F3I0Y 166.1 4.75 ?56.4 19.9
9499  188.3 3.88 875.2 17.7
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84 GHz FRONT-END, S/N _/ pate: 3-/Z-86
FET BIAS SETTINGS
Lcp  amp ¢ S/ RCP  AMP £.5/0
Stage VD Ip Vg Vg Vp Ip Ve \/e}
300K 15K 300K 15K
y |3s# |28 |- 74C |=825 300 |wp |-86/ | -§27
o |3ZF |14 |-794 |=ST774 |FPP |48 |-1229 |~1./75
s |F2g 5.7 |-.726 |-978 s |45 | -3e# | -58%
TOTAL BF POWER QUT INTO /. GHz BANDWIDTH AS
MEASUBED WITH HP436/84848A POWER METER
18K 300K
Input LCP RCP LCP RCP
Condition dBm dBm dBm dBm
—_— . - —_—
79.7K Load
— -4 24 | —F6.08 ~7/.88 ~#2. 79
- —4% 98 | ~#6. 7D — /.86 —~ 22 76
Short + HI Cal -33. 7 / -39S S/ - 3856 -3 94‘?




&.9 GHZ RECEIVER TEST DATA
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Measured with shorting plate on input, 30 MHz I.F. bandwidth,

and 1.55 volts DC back-off voltage into HP3561A analyzer.
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4. U5-741S32 STATE { X|c|H | VALUE{ MODE
5, UG-74.508
COOL KK 7 | NORMAL
6. U7-UB-75452
7 U9-78050T LOAD 110]o0 4 | 172 W LOAD
8 UI0-AD58IH OFF - 1101 5 | 8o coot, HEAT OR RUMP
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