Data Acquisition Memo 403
S. Durand
D.Gerrard

Sampler QA Procedure

Version 3
February 2004

Introduction:
This procedure is to test the Sampler Module (D121) to insure that it operates

correctly.

Procedure:

A. Setup:

1. Install the test card (c) on the 40-pin connector of the sampler to be tested. Make
sure that pin one of the cable from the test card mates up with the sampler pin one
of the 40-pin connector on the rear of the sampler.

2. Install a module extender card and attach the sampler module using the extender
support rod and remove the panel on the opposite side with the 40 pin connector.

B. Measure the Reference Voltages

1. Refer to Figure 1 for a layout of the sampler and Figure 2 for test point locations.

Photograph showing the inside of the sampler.
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2. Measure and Record the Groups #0..8 Clock

reference voltages with a

Voltmeter. There are three .0 ciook 32MHz Input

AD96885 amplifiers in

each bank of samplers. A

dc reference is supplied to

pin 4 (the inverting input) Louggoomy)

of each amplifier. The

voltages are referred to as

follows; threshold high

(Th = +200 mV), Pin 4- Measure T, = -200mV T, Out (+200mV)

threshold low (T, =-200
mV), and the middle
threshold (Tm = 0 mV).
Only the Sync (group #0)
has Ty =94 mV.

L
ina

Pin 4- Measure T, = +200mV

L

Pin 4 Measure 0 mV
*94 mV on Sync ONLY

Clock out

Figure 2
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Th=200mV £5mV

Tu=0mV 3 mV

T.=-200mV £5mV

Group # 0

Group #1

Group # 2

Group # 3

Group #4

CLK

Group # 5

Group # 6

Group #7

Group # 8

*Twv =94 mV £ 3 mV for Group 0 (Sync) only.

. Testing using a reference tone

1. Configure a BBC that is not connected to the sampler being tested to supply a 10
KHz tone for the input to the IF distributor using the following steps.

a. Select a Base Band Converter (BBC) not connected to the sampler being
tested as the reference source by connecting its front panel LO output to IF
Distributor A external input 1 with a coaxial cable.

b. Using SCREENS, set |*[K100QoooBASEBAND CONUERTERU 100000000
E IFBE LO FREQ 788.88 PERIOD B =
the BBC LO outputto |z [eETALL] LSE USB E
700.00 MHz and select [ BAMDWIDTH MNONE NOWE E
IFtoB B RAY BANDWIDTH #O008 115 161515 E
: E [FIXED] LEVEL 5.98 .98 E
E TOTAL POWER 130 260 E
E SWITCHED POWER @ 8 E
e[K1UoDODUCQIF DISTRIBUTORU UUQOOOO0OGGs - oo - --HHEEEE00EEEEE00000s
PERIOD @ CHANMEL 1 CHANNEL 2 G
ATTTF INPUT CEXTERNI  [NORMAL1 o C. SetIFA input to
E
TOTAL POWER 234 138 & EXTERN and IF A
= SWITCHED POMWER a A

e, | o o o o o o o o o o o o o o

attenuation to 20 db.

_ o [K100000dBASEBAND CONUERTEROD 2 00000000&

d. Establish a 10 KHz E IFA LO FREQ 78@.A1 PERIOD A E
. E [SETALL] LSE USE E
3|_gna| on each Lower |5 BANDWIDTIH 62.5K 62.5K E
Side Band (LSB) on & RAY BANDWIDIH #OO2B #OO2B E

) = [ AUTO] LEVEL -1.2@ 11.97 E

the BBC’s connected | TOTAL POWER 16172 1118 &

to the sampler being E SWITCHED POWER 52 a E
('_‘rll_ll_lI_lI‘ll‘ll‘ll‘ll‘ll‘lI_lI‘ll‘ll‘ll‘ll‘ll‘lI‘lrll‘ll‘ll‘ll‘ll‘ll‘ll‘ll‘ll‘ll‘lrll‘ll‘ll‘ll‘ll‘ll‘lrll‘l.d?

tested output by
setting:

1) the LO Frequency to 700.01 MHz,

2) IFto A,

3) LSB and USB Bandwidth to 62.5 KHz, and
4) gain control to AUTO level.




Note: (700.00 MHz — 700.01 MHz = 10 KHz LSB.) For this setup, Auto level
will seek a low value (around — 2 db) that will AGC the BBC total power
output to about 16,000 counts.

2. Connect scope to the LSB + and LSB - test points on the test board corresponding
to the BBC input signal and record the step voltages in the table below.

3. Set the LO of the BBC generating the signal to 700.02 MHz. This will generate a
10 KHz signal out of the USB outputs of BBCs being tested. Check USB test
points for this signal.

-130 mV -180 mV -230 mV -280 mV
+5mV +5mV +5mV +5mV

Sync

USB1

LSB1

USB3

LSB3

USB2

LSB2

USB4

LSB4

4. Verify the frequency and wave shape at the test points on the ladder resistor
network is similar to Figure 3. Verify each upper and lower side band for each
BBC output.

Time

-130mV

-180mV

-230mV

-280mV




D. Testing the Sampler using the Digital Switch and PCALX Counters

1. With the IF distributors and BBC’s set
up from part C, fix the Level so that the
Total Power counts can be adjusted on
the four BBC’s going to the sampler
being tested.

8[K ]ooooccBASEBAND CONUERTERO 2 00oooooos
E IF A LO FREQ 780.81 PERIOD B E
E [S8ETALL] LSB UsSBE E
E BANDWIDIH 62.5K 62.5K G
E RAY BANDUIDTH #862EB #ea2B G
E [FIXED]1 LEUEL -3.38 11.97 <
E TOTAL POVER 16618 1118 E
E SWITCHED POUER 26 26 E
COO000O00000000000000000000000000000000s;

Chan # Sideband BBC# Type Convention

0 lower 1
1 lower 1
2 upper 1
3 upper 1
4 lower 2
5 lower 2
6 upper 2
7 upper 2
8 lower 3
9 lower 3
10 upper 3
11 upper 3
12 lower 4
13 lower 4
14 upper 4
15 upper 4
16 lower 5
17 lower 5
18 upper 5
19 upper 5
20 lower 6
21 lower 6
22 upper 6
23 upper 6
24 lower 7
25 lower 7
26 upper 7
27 upper 7
28 lower 8
29 lower 8
30 upper 8
31 upper 8

2. Run PCALX in the normal (two bit)
mode by setting the extractors as shown
to the right. Enter on Count.

magnitude 1 1Im

sign 1ls

magnitude  1um
sign lus
magnitude 2 1Im
sign 21s

magnitude 2 um
sign 2 us
magnitude 3 1Im
sign 3ls

magnitude 3 um
sign 3us
magnitude 4 1Im
sign 41s

magnitude 4 um
sign 4 us
magnitude  51Im
sign 5Is

magnitude  5um
sign 5us
magnitude  61Im
sign 6ls

magnitude 6 um
sign 6 us
magnitude 7 Im
sign 71s

magnitude 7 um
sign 7us
magnitude 8 1Im
sign 81s

magnitude 8 um
sign 8 us

& [ K 1000000000000dPCA LR 0000o00o0noodoaoas:

& BIT_1 FREQ_1 BIT 2 FREQ 2 &
E E{TR 1: 1 a g A E
E EXIR 2: 5 a 4 8 E
= EXTR 3: 92 a 8 A &
= EXTR 4: 13 a i2 A E
= EARTR 5: 17 a 16 8 E
= EXTR 6: 21 a 28 A E
= EXTR 7: 25 a 24 A &
= EXTR 8: 29 a 28 8 E
E LCOUNT 1 [PHASE] [OBS 1 E
~OO000000000000000000000000000000000000::



in the 00 and 11 Bins.

3. This is an example of the PCALX output when the Level is set for AUTO (Power
Level about —1) for BBC 2 on the lower side band. The counts are predominately

00 01 10 11
LI [ I I 0 0 O O O W
EExtractor 1: B, 22954326, 2845674, a E
EExtractor 2: 18482280, 5318943, L9AAS13, 103863684 E
EExtractor 3: a. 21864, 31978136, a E
EExtractor 4: a. 2721753, 22278247, a E
EExtractor 5: A, 18213678, 13786302, A E
EExtractor 6: A, 15948457, 16651543, A E
EExtractor 7: A, 160848413, 15959587, a E
EExtractor 8: A, 17788372, 14291628, a E
! 2

counts are more evenly distributed between the bins.

4. When the Level is fixed to about 10,000 counts (Power Level about —3) the

00 01 10 11
LK e e e e T
EExtractor 1: a, 22977733, 9822267, a E
EExtractor 2: 9174325, 6544887, 73613085, 8920283 E
EExtractor 3: a. 21468, 31978548, a E
EExtractor 4: a. 7247, 22275229, 1] E
EExtractor 5: A, 18270687, 13729313, A E
EExtractor 6: A, 159433081, 16856677. A E
EExtractor 7: A, 16040848, 15959152, a E
EExtractor 8: A, 17673184, 14326816, a E
i o P

Bins with the most counts are the 01 and 10 Bins.

5. Finally, fixed the Level to about 6,000 counts (Power Level about —6). Now the

00 01 10 11
LI L 0 O 1 1 1 11 O O O | MW
EExtractor 1: A, 22939374, 2060626 . A E
EExtractor 2: 469446, 18255381, 12799995, 3475258 E
EExtractor 3: a, 35814, 3F1764186. a E
EExtractor <4: a, 2757444, 22242556, a E
EExtractor 5: A, 18131476, 13868524, a E
EExtractor 6: A, 15954571, 16845429, a E
EExtractor 7: A, 16A38115%, 15961885, a E
EExtractor B8: A, 17659988, 143486892, A E
COO0000000000000000000000000000000000000000000000000000000000¢%

6. Note in this example, only BBC 2 was used on the lower side band. All four
BBCs should be used on the LSB and then ran on the USB by changing the LO of
the BBC generating the signal to 700.02 MHz and repeating the PCALX.



