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Short technical data of the ADB
from the testing point of view
32 single ended current inputs from MDT wires (J1,
64-pin socket).
32 Balanced logical current outputs to MDC for
digitizing (J2, 80-pin socket).
ADB requires power supply of +5V and -5V (J3, 4-pin
socket).
Four 8-channel amplifier ICs and four 8-channel
discriminator ICs on one ADB.
Common to all channels built-in facilities
Digital Test Pulse Input that defines the duration of the
test pulse.
Analog Test Pulse Level that defines the current
amplitude of the test pulse.
Analog Threshold Level that defines the threshold for
all discriminators.
Auxiliary circuits
Digital output +5/-5V Power OK.
On-board voltage regulator +5V to +1V to supply pull-
up resistors at the output of the discriminators.
On-board voltage regulator to supply default bias for
Test Pulse Level and Threshold inputs.
Power circuits including fuses, C-L-C filters and LED
voltage indicators for +5V and -5V.
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Requirements to the tester

1. The tester must provide a design for fast, easy,
reliable and safe mounting of the ADB on the tester
itself.

2. The tester must be on-line with a computer to
provide execution of test procedures allowing user-
friendly interface, archiving and statistics tasks.

3. The general test procedure consists of setting a
current pulse for every channel by means of tester
DACs, setting the ADB threshold level, generating
test pulse and reading output pattern from
discriminators.

4. The tester must inject test currents to every ADB
input in the range of 0..22UA.

5. The tester must accept output signals of the
discriminators and latch them in a register.

6. The tester must provide the check for all embedded
ADB test features i.e. Test Pulse, Test Pulse Level
and Threshold inputs and Power OK output.
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Block diagram of the ADB test system
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Block diagram of the ADB tester
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Current pulse amplitude may be changed by 0.08gA
Threshold may be changed by 0.046A
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ADB Tester In use

General view of the ADB test system
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TADB executes the following CAMAC Functions

F(16)A(0)S1

Write Data/Control word

F(0)A(0)

Read Ch1-Ch16 ADB Discr.

F(0)A(1)

Read Chl17-Ch32 ADB Discr.

F(0)A2)

Read STATUS word

Write Data/Control Word Format

Not
Used

Chip
Selection and
Control Bits

Internal DAC
selection

Data

15 14

13 12 11

10 09 08 07

06 05 04 03

02 01

1. Write to DAC from group of 0-7

| 0

| Internal DAC #| DAC Amplitude, 256 steps

2. Write to DAC from group of 8-15

| 1

| Internal DAC #| DAC Amplitude, 256 steps

3. Write to DAC from group of 16-23

| 2

| Internal DAC #| DAC Amplitude, 256 steps

4. Write to DAC from group of 24-31

| 3

| Internal DAC #| DAC Amplitude, 256 steps

5. Write to DAC from group of 32-34

| 4

| Internal DAC #| DAC Amplitude, 256 steps

6. Start measurement with current pulses from the tester

| 6

| X

| X

7. Start measurement with built-in internal current pulses

| 7

| X

| X

Read Data/Status Word Format

15 14 13 12 11 10 09 08 07 06 05 04 03

02

01

1. F(0)A(0) - Read the state of ADB discriminators 1-16

16 15 14 13 12 11 10 09 08 07 06 05 04

03

02

2. F(0)A(1) — Read the state of ADB discriminators 17-32

132 31 30 29 28 27 26 25 24 23 22 21 20

19

18

3. F(0)A(2) — Read the ADB and tester STATUS Word

X X

X X X

X X X

X X X

X

+5
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Design of the tester for ADB
The tester is designed as a double width CAMAC
module with one 4-layer PCB assembled with
SMD components and sockets.

On the front panel there are following parts.

Socket J1 for supplying test input currents (the
ADB is inserted into J1).

Socket J2 for acquisition of discriminators’
outputs connected to ADB J2 socket by the 80
wires flat cable.

Socket J3 for ADB power lines.
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Test procedures for ADB

. Inject all 32 fixed current pulses at fixed threshold using
ADB embedded feature, then read the pattern. Repeat 32
times.

. Inject fixed current at fixed threshold sequentially into
every channel, then read the pattern (test of running 1's).
Repeat for every channel.

. Measure uniformity of thresholds. Rise current pulse
amplitude for selected channel at fixed threshold until ADB
discriminator of this channel will respond with 1 (A-mode).
Repeat 256 times for every channel and record the patterns.
Compute mean amplitude value and RMS for every
channel.

. Measure uniformity of thresholds. Rise threshold at fixed
current pulse amplitude for selected channel until ADB
discriminator will respond with 0 (T-mode). Repeat 256
times for every channel and record the patterns. Compute
mean threshold value and RMS for every channel.

. Observe crosstalks at normal threshold and with big
injected currents.

. Measure +5V current, evaluate -5V current, check Power
OK hit.

Implementation

1. MS Visual Basic 6.0 for user interface and data

visualization
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ADB Tester software package

Tadbwin.exe Main program
user’s graphic interface
data visualization
main menu
sets parameters, writes to Tadb.ini
calls CAMAC crate controller test
calls Tadb.exe in two modes:
- interactive ADB debug mode
- full ADB acceptance test ( confidence test)

* & & & o o

FtkkO12.exe CAMAC crate controller test

Tadb.exe ADB Test program

¢ reads from command line ADB number and mode
¢ reads initialization and calibration files

¢ executes ADB test

¢ produces file report

Tadb.ini Initialization file for Tadb.exe

Tadb.cal Calibration file for Tadb.exe

T00000.adb .... T65535.adb  test report files

DO Muon Electronics Meeting
FERMILAB, April 19, 1998



DO Muon System Upgrade Project,FERMILAB

ADB Tester

[E] TADE Main | _ (O] x]
ADB Tester

04-13-1999 ADB under test

1:01:37 PM Serial Number 00054

Set ADB Serial Number

Set Constants and Parameters

Test CAMAC Crate Controller

Interactive ADB Test for Debugging

Full ADB Acceptance Test

View Text of Test Report

View Channels Paiterns

View Thresholds Graphs

View Power Currents

Log Test Results

Help | Exit

The main menu of the TADB program

w. TADE Set or Select ADE Number Hi=1E
ADB Number 00054
Set New | Browse Return |

Set or select ADB number Menu
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[] TADE Set Tests Parameters

Test 1: Inject all 32 fixed currents
at fixed threshold using ADB
embedded test feature

Test 2: Inject fixed current at
fixed threshold sequentially
into every channel (Running '1")

Test 3: Measure uniformity of
thresholds. Rise amplitude at
fixed threshold until ADB
discriminator will give 1
(A-Mode)

Test 4: Measure uniformity of
thresholds. Rise threshold at
fixed amplitude until ADB
discriminator will give 0.
(T-Mode)

Test 5: Observe Cross Currents
at normal threshold with big
injected currents

Set Base CAMAC Address as
selected in KK012 switch and
TADB Station Number in Crate

Select or enter the name of
operator and location of
workshop

Set Default Values | Read from disk | Cancel |

Threshold (pA) 10 -

Amplitude (A} [30 -

Threshold
Amplitude

Threshold
Amplitude MIN
Amplitude MAX

Threshold MIN
Threshold MAX
Amplitude

Threshold
Amplitude

Base CAMAC Address
TADB Station Number

ITukmenin vl
IDI]—DAB FN vl

Operators Name

Location Name

i Save and Return

Set or select test parameters

DO Muon Electronics Meeting
FERMILAB, April 19, 1998



DO Muon System Upgrade Project,FERMILAB

ADB Tester

- Ak 2 MEE
= CII IR & @S A

controller test.Version 2.2 Release 03.07.92

Base=50800 Tel. 7-08621-62470

Test CAMAC Crate Controller Window

Cr 3l le) 3] mim Al

. March,9%

Test: 1-BuiltIn 2-External I-Thra 4-ThrT [-CrossCurrent S-Posercurrent
Base=50800 Tal:7-09621-62470 E-mail:churindau. jinr.re Pauses5Stop

Running the test
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m TAL Teat Keport Yeewer

Teat Resubis for ADB Sanial Humbar 5%
Oparator: Tokmanin

Loeation: D0-DABR FHAL

Cate: Tue Apr 13 1888

Tieme: 124754

IstECh: Test all ehannels by ALY hinbt-m cincaets
AmplipA)  Thresh{pA)

Jy 1.00

ARdhiATASAAAATARANGAIARARLAAARAS

R i R R e A B BB

e bl 8 oy o 6 e ooy o o e e B o ik A
L

Amd R AR R R R
idhdhidthhdh ikt hhbhihS A bhdh AR
AL AARASANAARARANAARARANALAARASR

i e

i s ok 8 ke sl a8 o el ok 8 Rk e

i —

Test Report Viewer Window (first lines)

m TAL Teat Keport Yeewer

Iat Dl Mean Vabas & HMS Errars
Amplbax{ph) Thresh{pA) TResAMoam-{pA)
AL 7 207
2081 0040 20115 0040 2058 0L049 18978 0U041
| i | 2024 0043 1.996 0030 1.937 0004
U086 D41 FOPE DEE  1.89590 (LA
18916 0037 1864 0,048 2009 0UEH
J057 0318 15988 0039 1.938 0U04E
18593 0035 2018 0.040 1998 0032
2032 odF 2007 kES 2096 Sy
2106 004 2123 0042 2239 (U040
TstThrT: Measure threshobds by rising thresholds ot fied amplitode
I'stThrT: Mean Valees & HMS Ermors
AmplipA) Threshbdax(pf) THes Thdeaniph)
F .00 .54
O1T  1.HHG (DM 7SS S L [ g
o2 1919 0019 19459 0024 19568 0ulcR4
0OZE 18939 0026 15924 0016
ooEE 2010 0024 2293 0178
LD 1.HHG (LDDD 1.5950 000GEE 1.8995
o1 1952 0027 19371 L0Ed L G
0.ODD 18686 000D 1889 0011 1886 0D

Test report viewer window (in the middle)

DO Muon Electronics Meeting
FERMILAB, April 19, 1998



DO Muon System Upgrade Project,FERMILAB

ADB Tester

' w. TADE Channels Patterns

Test of Every Channel for ADB 55

Conditions: Ampl=3pA Thresh=1uA

View channels patterns window
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Thresholds Unitormity: T-mode for ADB 161

20

15

LA

10

0.5

oo
1 2 5 4 5 & 7 8 9 10 11 12 15 14 15 1s 17 18 19 20 21 22 23 24 25 26 2F 28 29 30 31 32

Channels

Conditions: Ampl=2pA ThreshMax=5pA TResTMean= 1.88uA

Test3 ThrA | Tst 3 Errors |

CTestA™Thrl™

Test 4 Errors | Return |

View thresholds graphs window
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fITADE Graphic Results

Conditions: Ampl=2pA ThreshMax=5pA TResTMean= 1.88uA

_TestdThA | Tst3Ermors | TestaTh |  [TestAEriors]

Plot of RMS for ADB channels
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Comparison of results

ADB #54
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A ADB Tester
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0.000
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Measured manually with HP8130 Pulse Generator and
Tektronix TDS744A Digitizing oscilloscope

Blue diamonds

Normalized gain of the amplifier

Pink squares

Normalized threshold

Measured automatically by ADB Tester

Green triangles

Normalized thresholds
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