
Model DSA-2000/A
Dig i tal Spec trum

Analyzer
User’s Man ual

9231280H 4/00



Copy right 2000, Packard Bio Sci ence Com pany. All rights re served.

The ma te rial in this man ual, in clud ing all in for ma tion, pic tures,
graph ics and text, is the prop erty of Packard Bio Sci ence Com -
pany and is pro tected by U.S. copy right laws and in ter na tional
copy right con ven tions. No ma te rial in this man ual may be re pro -
duced, pub lished, trans lated, dis trib uted or dis played by any
means with out writ ten per mis sion from Can berra In dus tries, a
di vi sion of Packard Bio Sci ence Com pany.

The in for ma tion in this man ual de scribes the prod uct as ac cu -
rately as pos si ble, but is sub ject to change with out no tice.

Printed in the United States of Amer ica.

Canberra In dus tries, 800 Re search Park way, Meriden, CT 06450
Tel: 203-238-2351 FAX: 203-235-1347 http://www.canberra.com



Table of Contents

1. In tro duc tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

2. Con trols and Con nec tors . . . . . . . . . . . . . . . . . . . . . . 4

Front Panel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Rear Panel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

In ter nal Con trols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

3. Setup and Con fig u ra tion . . . . . . . . . . . . . . . . . . . . . . 8

Un packing the DSA-2000 Dig i tal Spec trum An a lyzer . . . . . . . . . . . . . . . . . . . . . . . 8

Ini tial Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Con necting to the Ether net. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Power On . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

4. User In ter face and Con trols . . . . . . . . . . . . . . . . . . . . 13

The MID Wiz ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

The MCA In put Def i ni tion Ed i tor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Ba sic Con cepts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Starting the MCA In put Def i ni tion (MID) Ed i tor . . . . . . . . . . . . . . . . . . . . . . . . . 17

Build ing an MCA Def i ni tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Adding an MCA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

In ter preting the Def i ni tion En try . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

De leting an MCA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

De fining an MCA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

De vice Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

MCA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

Sam ple Changer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

The Set tings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

MCA Set tings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

Sta bi lizer Set tings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24



High Volt age Set tings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

DSP Gain Set tings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

DSP Fil ter Set tings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

MCA Set tings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

In put Set tings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

Saving the In put Def i ni tion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Changing the Sum mary View . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Editing an MCA Def i ni tion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

Viewing the File De tails . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

Editing the Def i ni tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

The New Com mand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

The In put Def i ni tion Re port . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Using MCA Def i ni tion Ta bles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Viewing the Cur rent Da ta base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Loading and Un loading Def i ni tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

Loading the Da ta base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

Un loading the Da ta base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

Ac qui si tion Win dow Ad just Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Sta bi lizer Pa ram e ters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

DSP Gain Pa ram e ters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

DSP Fil ter Pa ram e ters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

MCS Pa ram e ters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

High Volt age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

Using the DSA-2000 with Ge nie-VMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

Con fig uring the De vice Set tings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

5. Using the Mon i tor Out put . . . . . . . . . . . . . . . . . . . . . 49

Trap e zoid Out put . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

Using the Mon i tor Out put to Ver ify Sys tem Gain . . . . . . . . . . . . . . . . . . . . . . . . . 51

6. Ba sic Spec tros copy Op er a tion . . . . . . . . . . . . . . . . . . 53

Ini tial iza tion and Self Di ag nos tics at Power On . . . . . . . . . . . . . . . . . . . . . . . . . . 53

ii



Spec tros copy Sys tem Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

De tec tor Matching . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

Au to matic Pole/Zero Matching (DSA-2000A only) . . . . . . . . . . . . . . . . . . . . . . 58

Man ual Pole/Zero Matching . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

Au to matic Bal lis tic Def i cit Cor rec tion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

Ac quiring a Spec trum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

7. PUR/LTC Op er a tion . . . . . . . . . . . . . . . . . . . . . . . . 67

Pileup Re jec tion With a Live Source . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

Live Time Cor rec tion With a Live Source . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

PUR Guard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

PUR Guard Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

PUR Guard Ad just ment Using a Live Spec trum. . . . . . . . . . . . . . . . . . . . . . . . 74

A. Spec i fi ca tions. . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

In puts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

Out puts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

Front Panel In di ca tors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

Rear Panel Con nec tors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

Pro gram ma ble Con trols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Fil ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80

HVPS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80

Sta bi lizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

MCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

Pro gram ma ble Set tings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82

Per for mance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82

Pileup Rejector/Live Time Corrector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

Ac qui si tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

Start-Stop/Sam ple Changer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

High Volt age Power Sup ply (HVPS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

En vi ron men tal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

iii



Phys i cal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

Or der ing In for ma tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

B. Per for mance Ad just ments . . . . . . . . . . . . . . . . . . . . . 86

Rise Time and Flat Top Ad just ments. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

P/Z Matching Using a Square Wave Gen er a tor . . . . . . . . . . . . . . . . . . . . . . . . . . 89

Base line Re storer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

Man ual Fast Discriminator Thresh old . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

Op er a tion with Re set Preamps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

Con fig uring the Preamp Re set Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

Pole/Zero Set ting for Re set Preamps. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

Using the Re set In hibit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

C. Volt age Se lec tion . . . . . . . . . . . . . . . . . . . . . . . . . . 97

Changing the Volt age Se lec tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

Fusing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98

Re placing the Cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99

D. Rack Mount Hard ware . . . . . . . . . . . . . . . . . . . . . . 100

E. Using The Di ag nos tic Port . . . . . . . . . . . . . . . . . . . . 101

DSA-2000 Ar chi tec ture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

Ini tial iza tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

The DSA2000’s Ini tial iza tion Se quence . . . . . . . . . . . . . . . . . . . . . . . . . . . 102

F. In stal la tion Con sid er ations. . . . . . . . . . . . . . . . . . . . 108

iv



1. Introduction

This man ual is a com pre hen sive ref er ence, cov er ing the ca pa bil i ties and op er a tion of
the DSA-2000 Dig i tal Sig nal An a lyzer.

1. Introduction
This chap ter is an in tro duc tion to the man ual’s con tents and an over view of the DSA’s
fea tures.

2. Controls and Connectors
You’ll find a brief de scrip tion of the front and rear pan els’ in di ca tors and con nec tors
here.

3. Setup and Configuration
Read this chap ter for in struc tions on un pack ing and set ting up your sys tem, in clud ing
how to con nect it to an Ether net.

4. User Interface and Controls
This chap ter tells you how to eas ily con fig ure your sys tem us ing the MID Wiz ard, but
also cov ers us ing the MID Ed i tor for more com plex con fig u ra tions.

5. Using the Monitor Output
The DSA’s Mon i tor Out put pres ents an an a log sig nal rep re sent ing the sam pled dig i tal
fil tered sig nal. This chap ter dis cusses how to use it in set ting up the DSA-2000 and
ver i fy ing sys tem gain.

6. Setup and Operation
This is the heart of the man ual, cov er ing day-to-day ba sic spec tros copy op er a tion,
pole/zero match ing your DSA-2000 to the de tec tor for max i mum res o lu tion, and ac -
quir ing a spec trum.

7. PUR/LTC Operation
This chap ter de tails how and why you use the DSA-2000’s Pulse Pileup Rejector and
Live Time Corrector (PUR/LTC) fea ture, which im proves both mea sure ment and anal -
y sis.

The Appendices
The ap pen di ces of fer use ful in for ma tion not usu ally needed in day-to-day op er a tion.



The DSA-2000 Dig i tal Spec trum An a lyzer is a fully in te grated, high per for mance mul -
ti chan nel an a lyzer. All of the sub sys tems re quired for high qual ity spec trum ac qui si -
tion are in te gral to the unit – dig i tal sig nal pro ces sor (DSP), high volt age power sup ply 
(HVPS), dig i tal sta bi lizer, MCA mem ory and Ether net net work in ter face. The in stru -
ment is suit able for ap pli ca tions in volv ing vir tu ally all gamma, and most X-ray, de tec -
tor types.

The heart of the DSA-2000 is the Dig i tal Sig nal Pro ces sor sub sys tem. Un like con ven -
tional sys tems, which dig i tize the de tec tor preamplifier sig nals at the end of the sig nal
pro cess ing chain, the DSA-2000 digitizes the de tec tor preamplifier sig nals at the front
end of the sig nal pro cess ing chain. This ap proach elim i nates sig nif i cant amounts of an -
a log cir cuitry at the front end of the in stru ment, re sult ing in in creased sta bil ity, ac cu -
racy and reproducibility.

The sig nal pro cess ing sub sys tem in the DSA-2000 also in cludes au to matic Bal lis tic
Def i cit Cor rec tion (Auto BDC). When an Auto BDC op ti mi za tion is started, the sys -
tem mon i tors the rise time of the in com ing de tec tor preamplifier pulses and au to mat i -
cally ad justs the flat top set ting to ac com mo date the de tec tor’s col lec tion time,
vir tu ally elim i nat ing res o lu tion deg ra da tion due to bal lis tic def i cit. The in for ma tion in
Ap pen dix B, Per for mance Ad just ments, tells you how to “fine tune” your DSA’s rise
time and flat top set tings.

For ap pli ca tions in volv ing the study of ra di a tion sig nals that may vary with time, the
DSA-2000 pro vides a Mul ti chan nel Scaling (MCS) mode. MCS dwell times may be
set from 2 µs to over 2000 sec onds at in put rates of up to 50  MHZ (TTL) or 500  kHz
(An a log). The DSA-2000 al lows MCS and Pulse Height Anal y sis (PHA) modes of op -
er a tion to be ex e cuted si mul ta neously.

Elec tron ics in the DSA-2000 are 100% com puter con trolled. The host com puter con -
trols the DSA-2000 via the in te gral Ether net in ter face built di rectly into the unit. Soft -
ware con trol is pro vided via Can berra’s flag ship Ge nie-ESP and Ge nie-2000
spec tros copy soft ware plat forms. Ad di tionally, the host Genie soft ware au to mat i cally
stores a re cord of all the setup pa ram e ters – and the in stru ment se rial num ber – with
each spec trum file. This pro vides a se cure au then ti ca tion re cord with each sam ple, en -
sur ing that the pa ram e ters and in stru ment have not been changed from the prior cal i -
bra tion or QA ver i fi ca tion

The abil ity of the DSA-2000 to be con nected di rectly to an Ether net net work adds con -
sid er ably to the flex i bil ity in op er a tion and lo ca tion of sys tem com po nents. A net -
worked DSA-2000 need not be lo cated near the host com puter – ei ther for con ve nience 
of ad just ment or due to any elec tri cal dis tance re stric tions. The unit can be lo cated as
close as pos si ble to the de tec tor, min i miz ing the length of sen si tive an a log sig nal ca -
bles, with out cre at ing op er at ing in con ve niences.
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In addition, net work op er a tion adds to the fault tol er ance of larger sys tems. Mul ti ple
com put ers can be lo cated on the net work and the DSA-2000 op er ated from any com -
puter. Thus, if a com puter fails, any sur viv ing com puter can con tinue the op er a tion and 
no count ing ca pac ity in the lab o ra tory is lost.

DSA-2000’s which in clude an “A” suf fix in the model num ber (DSA-2000A) have the 
au to matic pole/zero op tion in stalled. For the DSA-2000A the pole/zero ad just ment can 
be per formed au to mat i cally - the pro cess is ini ti ated by soft ware com mand. The
pole/zero may also be ad justed man u ally by the soft ware. To ver ify the model please
check the se rial num ber tag lo cated on the rear panel.

For the DSA-2000 with out the au to matic pole/zero op tion the pole/zero is ad justed
man u ally from the soft ware.
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2. Controls and Connectors

Front Panel
This is a brief de scrip tion of the DSA-2000’s front panel LED in di ca tors and power
switch. For more de tailed in for ma tion, re fer to Ap pen dix A, Spec i fi ca tions.

Power Switch
The DSA-2000’s power switch (1/0), lo cated on the lower left side of the front panel,
con trols power to the in stru ment. Power is en abled when the switch is in the 1” po si -
tion and dis abled when the switch is in the 0” po si tion. The as so ci ated LED glows
when the in stru ment is pow ered.

The Status Indicators
The DSA-2000’s front panel in di ca tors show the sta tus of: power on, Ether net com mu -
ni ca tion ac tiv ity with the host com puter, de tec tor high volt age power sup ply, ac qui si -
tion and the au to matic BDC func tion.

POWER Green LED, in di cates when the in stru ment is con nected to the ac 
mains and the power switch is on.

FAULT Yel low LED, in di cates a Ether net com mu ni ca tion fault has oc -
curred with the host com puter.

COMM Tx Green LED, in di cates Ether net trans mit ac tiv ity from the DSA-
2000.
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COMM Rx Green LED, in di cates Ether net re ceive ac tiv ity from the host
com puter.

VOLTAGE kV Red 20-segment hor i zon tal LED bar graph, in di cates the cur rent
volt age set ting of the de tec tor high volt age power sup ply; 0 to
5000 volts full scale, with each seg ment rep re sent ing ap prox i -
mately 250 volts.

+5 kV Green LED, in di cates the high volt age power sup ply po lar ity and 
range is set to the pos i tive 5000 volt range.

+1.3 kV Green LED, in di cates the high volt age power sup ply po lar ity and 
range is set to the pos i tive 1300 volt range.

–5 kV Green LED, in di cates the high volt age power sup ply po lar ity and 
range is set to the neg a tive 5000 volt range.

HV ON Green LED, in di cates the de tec tor high volt age power sup ply in
on and high volt age could be pres ent at the rear panel high volt -
age con nec tor.

HV FAULT Yel low LED, in di cates a high volt age fault con di tion, such as
HV in hibit or high volt age over load.

% DEADTIME Red 20-segment hor i zon tal LED bar graph, in di cates the av er age 
sys tem dead time in in cre ments of 5%.

PUR ON Green LED, in di cates the PUR/LTC (Pileup Re jec tion/Live
Time Cor rec tion) func tion is on or en abled.

ACQUIRE Green LED, in di cates when data acquisition is ac tive.

Green LED, in di cates when data ac qui si tion is ac tive.

ICR Green LED, in di cates in com ing count rate ac tiv ity from the as so -
ci ated de tec tor; also serves as a user aid when set ting the Fast
Discriminator Thresh old man u ally.

BDC BUSY Green LED, in di cates an au to matic BDC op er a tion has been ini -
ti ated and is in pro cess.
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Rear Panel
This is a brief de scrip tion of the DSA-2000’s rear panel con nec tors. For more de tailed
in for ma tion, re fer to Ap pen dix A, Spec i fi ca tions.

Detector/Signal Processing Connectors
HV High volt age out put for de tec tor bias; pro gram ma ble range and

po lar ity; SHV con nec tor.

TRP INH Re set preamp in hibit in put; BNC con nec tor.

HV INH Logic low or ground in hib its the HV out put.

AMP IN De tec tor/Preamplifier sig nal in put, BNC con nec tor.

PREAMP Pro vides power to stan dard de tec tor preamplifier, out put, 9 pin
fe male D-connector.

MONITOR Mon i tor out put, al lows ex am i na tion of sam pled data re con -
structed in time, serves as a user aid to as sist with setup; BNC
con nec tor.

ICR In com ing count rate out put, pro vides a stan dard TTL logic pulse, 
fre quency cor re sponds to the in put count rate; BNC con nec tor.

GATE Gate sig nal in put, ac cepts pos i tive logic pulse or dc level for co -
in ci dence and anti-coincidence gating; BNC con nec tor.
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Precision Pulser Connectors
LSP Re served for con trol of fu ture pre ci sion pulser.

MSP Re served for con trol of fu ture pre ci sion pulser.

MCS/PHA Start/Stop Connectors
MCS IN MCS count in put; BNC con nec tor.

MCS S/S Ex ter nal MCS start/stop in put; BNC con nec tor.

PHA S/S Ex ter nal PHA start/stop in put; BNC con nec tor.

Sample Changer Connectors
RDY Sam ple Changer Ready in put; BNC con nec tor.

ADV Sam ple Changer Ad vance out put; BNC con nec tor.

Ethernet Connectors
AUI Ether net AUI out put; 15 pin fe male D-connector.

10Base2 Thin wire Ether net out put; BNC con nec tor.

Note The Ether net sta tion ad dress for this unit is lo cated near these con nec tors.

Diagnostic Connector
Bidirectional RS-232 di ag nos tic port; 9-pin male D-connector.

Power Entry Module
Power en try mod ule with in te gral IEC 320 con nec tor to ac cept de tach able 3-wire line
cord. The mod ule must be con fig ured to match the ac main sup ply volt age (re fer to
Ap pen dix C, Volt age Se lec tion for in struc tions).

Internal Controls
The DSA-2000 Dig i tal Spec trum An a lyzer is fully pro gram ma ble by the host com -
puter. There are no in ter nal con trols or jump ers that re quire ad just ment or ser vice by
the user.

7

Internal Controls



3. Setup and Configuration

This chap ter serves as a guide to un pack ing and con nect ing the sys tem. Soft ware in -
stal la tion is cov ered in Ap pen dix , Soft ware In stal la tion, of the Ge nie-2000 Op er a tions 
Man ual.

Unpacking the DSA-2000 Digital Spectrum Analyzer
When you re ceive your DSA-2000 hard ware, ex am ine it care fully for ev i dence of
dam age caused in tran sit. If dam age is found, no tify Can berra and the car rier im me di -
ately.

Use the fol low ing check list to ver ify that you have re ceived all of the sys tem com po -
nents

Basic System
Your pack age should con tain the fol low ing items:

• The DSA-2000 Digital Spectrum Analyzer Instrument.

• This Manual.

• One ac Line Cord.

• One 3m (10 ft) RG-58/U 50 ohm coaxial cable.

• One BNC Tee Connector

• One LB1500 Cable Transformer.

• A rack mount kit consisting of one set of rack mount ears and associated
hardware.

System Options
Your pack age will in clude any op tional DSA-2000 items or dered.

Complete System
A com plete sys tem con sists of all of the items in the Ba sic Sys tem, plus a com puter.
All soft ware will have been in stalled on the com puter and the sys tem will have been
con fig ured and tested at the fac tory.
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Initial Setup
To prop erly in stall and ap ply power to the DSA-2000 Spec trum An a lyzer, please ver -
ify the fol low ing:

Operating Environment
Be sure you are op er at ing in the op er at ing en vi ron ment spec i fied for the in stru ment.
The tem per a ture and hu mid ity spec i fi ca tions can be found in Ap pen dix A, Spec i fi ca -
tions.

Instrument Cooling
The DSA-2000 Spec trum An a lyzer is fan cooled. The fan in let is lo cated at the right
side of the rear panel and ex haust holes are lo cated on the left and right side of the bot -
tom cover near the front panel. For op ti mum cool ing, be sure to leave space be hind
and be low the in stru ment and keep the air in take and ex haust holes free of any ob -
struc tions.

Connecting to the AC Line Power
The DSA-2000 Spec trum An a lyzer can op er ate over a volt age range of 90 to 259 volts 
ac at 47 to 63 Hz and may re quire up to 60 watts of power. Your DSA-2000 should
have been con fig ured at the fac tory for the line volt age spec i fied in your or der. Please
ver ify that the Power En try mod ule volt age se lec tion matches the ac line in put power.
The mod ule’s volt age se lec tion is vis i ble through the win dow in its cover.

If it is nec es sary to change the Mod ule’s volt age se lec tion or fuses, de tach the ac Line
cord from the DSA-2000 and fol low the steps in Ap pen dix C, Volt age Se lec tion.

WARNING Turn off the DSA-2000 and disconnect the in put power
cord be fore work ing on the unit. Leaving the ac in put
power con nected while work ing on the power en try mod ule 
can re sult in se ri ous in jury or death.

Connecting to the Ethernet
The fol low ing dis cus sion will guide you in con nect ing your DSA-2000 Dig i tal Spec -
trum An a lyzer for com mu ni ca tions over the Ether net. Fig ures 3 and 4 show typ i cal
Ether net con nec tions.

• Locate the desired Ethernet port on the DSA-2000’s rear panel. Both 10Base2
and AUI connectors are available.

• Connect the appropriate cable.
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• Identify the unique Ethernet station address assigned to the DSA-2000 (the four
characters, such as 07C6, on the label next to the Ethernet port).

Connecting to the Ethernet
Each DSA-2000 is shipped with a 3 m (10 ft), RG-58/U coax ca ble and a Tee con nec -
tor for con nect ing to the Thinwire (10 base 2) net work. If the DSA-2000 is to be con -
nected di rectly to its host com puter, you need only the coax ca ble, your sys tem 50 ohm 
ter mi na tors and the Tee con nec tor. How ever, if the DSA-2000 is go ing to be con -
nected in a net work with other de vices on the Ether net, you may need ad di tional ca -
bles and con nec tors.

Note A BNC Tee con nec tor and 3 m (10 ft) RG-58/U co ax ial ca ble are pro vided
with the DSA-2000. The fol low ing hook-up ex am ples as sumes us ing your sys -
tem 50 ohm ter mi na tors and ad di tional BNC Tee con nec tors when re quired.
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The DSA-2000 can be con nected to other types of Ether net net works us ing ex ter nal
trans ceiver units, such as fi ber op tic or twisted pair. The AUI con nec tor on the rear
panel of the DSA-2000 pro vides power and sig nal con nec tions for these ex ter nal mod -
ules. At power on, the DSA-2000 au to mat i cally senses the type of net work con nec tion
and configures it self for Thinwire or AUI op er a tion.

Note When us ing an At tach ment Unit In ter face (AUI) con nec tor, the ex ter nal trans -
ceiver must have its heart beat func tion en abled. In IEEE 802.3 net works, the
heart beat is a col li sion sig nal that is trans mit ted from the Me dium At tach ment
Unit (MAU) to the Data Ter mi nal Equip ment (DTE) at the end of ev ery
packet. Be cause com mu ni ca tions on a Ether net LAN re lies on col li sion-
detection, the heart beat gen er a tor cre ates a pseudo col li sion to en sure that the
col li sion cir cuitry is func tion ing cor rectly. This pseudo col li sion con sists of a
1 mi cro sec ond burst of 10 MHz os cil la tion at the line-driver out puts ap prox i -
mately 1 mi cro sec ond af ter the end of the trans mis sion. This test is also re -
ferred to as the Sig nal Qual ity Er ror (SQE) test.

In most cases, the heart beat can be en abled or dis abled via a switch or jumper
at the AUI de vice. In some cases, the switch or jumper can be ac cessed with -
out re mov ing the AUI’s cover. In oth ers cases, in ter nal ac cess to the AUI is re -
quired and the unit’s op er a tor man ual should be con sulted.

Both the AIM556A and DSA2000 mod ules re quire that the heart beat op er a -
tion be en abled in or der to pass their in ter nal loopback di ag nos tic when ever a
AUI de vice is used. If the heart beat in the AUI is not pres ent or en abled, the
in ter nal self-test can not op er ate prop erly, thereby mak ing it im pos si ble to au -
to mat i cally de ter mine the at tached me dium. The heart beat is en abled au to mat -
i cally in the in ter nal trans ceiver to sat isfy the con di tion when the mod ule is
used in 10Base2 (Thinnet) ap pli ca tions be cause no ex ter nal AUI de vice is re -
quired.

Note For proper op er a tion, con nect ei ther Thinwire or AUI, not both.

Existing Thinwire Connection
 1. Connect a BNC Tee connector to the existing Thinwire coax cable.

 2. Attach the BNC Tee connector (with Thinwire coax cable attached to each
end) to the 10 Base 2 connector on the DSA-2000’s rear panel.

Local Thinwire Connection To Host Computer
 1. Attach a 50 ohm terminator to one side of a BNC Tee connector and one end

of the 50 ohm coax cable to the other side.
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 2. You can either completely uncoil the cable or only as much is needed to reach 
the host computer.

 3. Attach the BNC Tee connector (with coax cable and terminator attached) to
the 10 base 2 BNC connector on the DSA-2000’s rear panel.

 4. Make note of the four character label (example 07C6) next to the Ethernet
port. This is the unique Ethernet station address for this DSA-2000. You will
need to refer to it when you configure the instrument.

Connecting to the Host Computer
 1. To the other end of the coax cable you just installed at the DSA-2000 attach a

another BNC Tee connector and 50 ohm terminator.

 2. Attach the BNC Tee connector (with coax cable and terminator attached) to
the female BNC connector on the Ethernet adapter card in the host computer.

The DSA-2000 and host com puter are now ready for di rect com mu ni ca tion.

Power On
When power is first ap plied to the DSA-2000, it will go through an ini tial iza tion and
self di ag nos tics pro cess. Dur ing this ini tial iza tion pe riod, in di cated by the Power On”
LED blink ing, the DSA-2000 is run ning in ter nal di ag nos tic rou tines to ver ify cor rect
op er a tion of the hard ware. These rou tines re quire 15 to 20 sec onds to com plete. The
front panel hard ware is tested next, with the front panel LEDs and bar graph dis plays
turn ing on se quen tially for ap prox i mately 2 to 5 sec onds. As the bar graph dis plays se -
quence, they will pause briefly at half scale. The ICR LED may re main il lu mi nated
through out the di ag nos tic check if an in put sig nal is con nected to the DSA-2000’s
AMP IN con nec tor.

If the di ag nos tics were suc cess ful and com mu ni ca tion with the host com puter is es tab -
lished, the Power On LED and one of the High Volt age Range LEDs will re main on
(un less oth er wise pro grammed by the host com puter, the DSA-2000 de faults to the
+1.3 kV range). In ad di tion, the Comm Tx and Comm Rx LEDs may flash in di cat ing
that com mu ni ca tion with the host com puter is tak ing place.

If the DSA-2000 de tects a com mu ni ca tions er ror with the host com puter, the Fault
LED will re main il lu mi nated. This could re sult from a fault in the DSA-2000 hard ware 
or a Ether net com mu ni ca tion prob lem with the net work or host com puter.
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4. User Interface and Controls

This chap ter pro vides ba sic in for ma tion on the user in ter face and func tional op er a tion
of the setup con trols for the Model DSA-2000 Dig i tal Spec trum An a lyzer. Ad di tional
de tails and dis cus sion can be found in Chap ter 6 Ba sic Spec tros copy Op er a tion, Chap -
ter 7, PUR/LTC Op er a tion, and Appendix B  Per for mance Ad just ments.

Un less noted oth er wise, all con trols are pro gram ma ble through the host com puter soft -
ware. For spe cific de tails on us ing the host com puter soft ware, please re fer to the ap -
pro pri ate soft ware user’s man ual.

MID Wizard or MID Editor
The first step in us ing your DSA-2000 is to let it know the num ber and types of MCAs 
that are in stalled in or con nected to your sys tem, by way of an MCA In put Def i ni tion
(MID).

For most Ge nie-2000-based sys tems, you’ll want to use the MID Wiz ard to help you
set up your DSA-2000’s In put Def i ni tion quickly and eas ily.

If your In put Def i ni tion is more com plex than the MID Wiz ard was de signed to han -
dle, you’ll have to use the MID Ed i tor to cre ate your def i ni tion. It is cov ered in de tail
start ing on page 16.

The MID Wizard
To use the MID Wiz ard, open the Ge nie-2000 folder and se lect the MID Wiz ard icon
to start the def i ni tion pro cess.

Step 1
The first screen (Fig ure 5) lets you se lect the MCA you want to cre ate a def i ni tion for.
Choose DSA-2000, then se lect the Next but ton.
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Step 2
The Step 2 screen will ask you to de fine the MCA’s Full Mem ory num ber of in puts
and Ether net ad dress, as shown Fig ure 6. In ad di tion, you can spec ify whether the in -
put is PHA or MCS.

Steps 3 and 4
You won’t see the screens for Steps 3 and 4; these steps are not used when set ting up a 
DSA-2000.
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Figure 6 Defining the Full Memory and the Address



Step 5
The screen in Fig ure 7 asks you to de fine the high volt age power sup ply’s Range,
Volt age Limit and Volt age.

Step 6
The Step 6 screen in Fig ure 8 asks for a De tec tor Type and ac qui si tion mem ory size in
chan nels, and re quires that an In put Name be en tered.
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Figure 7 Defining the High Voltage Parameters

Figure 8 Assigning the Detector Type



Ending the Definition
To com plete your In put Def i ni tion, se lect Fin ish. The in put that you just de fined will
be stored as an MID file named inputname.MID and au to mat i cally loaded into the
MCA Runtime Con fig u ra tion Da ta base (de scribed on page 36). When you se lect Fin -
ish, you will be asked if you would like to de fine an other in put. An swering No will
close the Wiz ard.

Note that if you did n’t en ter an In put Name, you won’t be al lowed to exit the Step 6
screen. If the name you en tered is the same as the name of an ex ist ing MID file, the
sys tem will tell you so and go back to Step 6 to let you en ter an other name.

The MCA Input Definition Editor
You’ll have to use the MID Ed i tor only if you want to change de fault set tings for any
of the DSA-2000’s pro gram ma ble com po nents. The fol low ing sec tions tell you how to 
use the MID Ed i tor to make those changes.

Basic Concepts
We’ll be gin with some ba sic con cepts that are im por tant to un der stand be fore ac tu ally
get ting into the de tails of how you de fine your sys tem’s MCAs.

Multiple MCA Configurations
Since MCA def i ni tions are saved in disk files, you can have as many def i ni tions as you 
like. For ex am ple, you might have one MCA de fined as an 1K So dium Io dide Spec -
tros copy MCA in one file and an other as a 2K So dium Io dide Spec tros copy MCA in
an other file. Be fore you start an ex per i ment you sim ply pick the con fig u ra tion you
want to use.

Be cause an MCA def i ni tion file can in clude any or all of the MCAs that are avail able
to your sys tem, you can use more than one MCA at a time. How ever, each MCA can
be in cluded only once in a given def i ni tion file and each MCA in that file must have a
unique name.

Using the MCA Definition Files
To use an MCA Def i ni tion, you must first have saved the def i ni tion to disk as a file.
Once you’ve done that, all you have to do is load that file into the VDM’s in ter nal
MCA Runtime Con fig u ra tion Da ta base. From that point on, all MCA op er a tions will
use the con fig u ra tion in for ma tion that was stored in the Def i ni tion File. To change to a 
new con fig u ra tion, all you have to do is re place the da ta base’s con tents with a new
file.
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Starting the MCA In put Def i ni tion (MID) Editor
Start the MID Ed i tor by dou ble click ing on its icon in the Ge nie-2000 Pro gram Group.
The re sult will be the ap pli ca tion win dow shown in Fig ure 9. 

Note that the phrase “lo cal:Un ti tled” in the ti tle bar, means that the MID Ed i tor is con -
nected to the lo cal VDM and that no file is cur rently open; this is the de fault con di tion
in a non-networked en vi ron ment.

Building an MCA Definition
Build ing an MCA Def i ni tion means:

• Selecting the MCA and front end hardware to be used for each input through the 
Device Menu.

• Defining the operating characteristics and modes for each MCA and its front
end hardware through the Settings Menu.

In this section we’ll explain how to add (and delete) the MID editor’s MCA entries
and will explain what the definition entry consists of and the next section tells how to
define the DSA-2000 MCAs.
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The re main der of this chap ter dis cusses how the def i ni tion is saved to a disk file, how
a def i ni tion can be ed ited, and how to use a def i ni tion by load ing the file into the MCA 
Runtime Con fig u ra tion Da ta base.

Adding an MCA
The Edit menu, shown in Fig ure 10, is used to add MCA hard ware to or de lete MCA
hard ware from an MCA In put Def i ni tion.

To add an MCA, select the Add MCA com mand in the Edit menu to see the “Add
MCAs to Def i ni tion Ta ble” Di a log Box (Fig ure 11).

Fig ure 11 shows a typ i cal Add MCA list box, al low ing you to add an DSA-2000 MCA 
to the MCA Def i ni tion Ta ble. You can add more DSA-2000 MCAs to the def i ni tion at
any time with this com mand.

To add an MCA to your def i ni tion, you can:

 1. Click on your choice, then click on the Add button, or

 2. Double click on your choice.

Either way, you’ll see an entry added to the MCA Definition Table for each such
selection you make. When you’ve added your MCA to this definition, click on the
DONE button to return to the main MID window.
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Fig ure 12 shows the re sult of us ing this pro cess to add a sin gle DSA-2000 MCA to the 
Def i ni tion Ta ble. Please re mem ber that this dis play, as well as many oth ers in this
chap ter, are ex am ples of what you might see; your dis play may not be iden ti cal.
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Figure 11 The Add MCA Dialog

Figure 12 A DSA-2000 Has Been Added to the Table



Interpreting the Definition Entry
As you can see in Fig ure 12, add ing the en try put more than just the name of the MCA
in the def i ni tion ta ble. We’ll take a brief look at the other items in the en try now. As
we get fur ther into the def i ni tion pro cess we’ll cover them in greater de tail. Note the
let ter fol low ing the unit num ber in each Def i ni tion Ta ble item: an M in di cates a man u -
ally con trolled unit, and a P in di cates a pro gram ma ble unit.

MCA
This is the type of MCA de vice be ing used for this par tic u lar en try in the ta ble.

Input
This is the name that will be used to re fer to this spe cific hard ware en try in the ta ble.
The MID Ed i tor au to mat i cally as signs these names se quen tially as DETnn, start ing
with nn=01. As we’ll see in “In put Name” on page 33, you can eas ily change these
names to some thing you find more mean ing ful.

Size
This shows the num ber of data chan nels as signed to this in put.

ADC
This col umn dis plays the type of ADC as so ci ated with the DSA-2000.

MXR
The MXR col umn is n’t used by the DSA-2000.

Stab
This col umn de scribes the Sta bi lizer as so ci ated with the DSA-2000.

Amp
This col umn de scribes the am pli fier as so ci ated with the DSA-2000.

HV
This col umn de scribes the High Volt age Power Sup ply as so ci ated with the DSA-2000.

Gain
This col umn de scribes the DSP Gain de vice as so ci ated with the DSA-2000.

Deleting an MCA
If you change your mind and want to re move an MCA that you have added to the def i -
ni tion, you can do it eas ily by:
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 1. Selecting the table entry you want to delete.

 2. Clicking on the Delete MCA command in the Edit menu to see the Dialog
Box in Figure 13. Click on OK to remove the entry.

Defining an MCA
This sec tion dis cusses set ting up a DSA-2000 MCA, which has a fully pro gram ma ble
front end. That is, its DSP Gain, DSP Fil ter, Dig i tal Sta bi lizer, MCS and High Volt age 
Power Sup ply are all con trolled from the host com puter rather than man u ally with
front panel knobs and switches. To be gin, click on the MCA en try in the Def i ni tion
Ta ble that you want to set up.

Device Setup
The De vices menu, shown in Fig ure 14, sets the pa ram e ters for the DSA-2000’s MCA
and as so ci ated de vices. Some De vices are dis abled (grayed out) be cause they do not
have any settable pa ram e ters. Of the en abled De vices, only the MCA and Sam ple
Changer have user-selectable pa ram e ters. The re main der de fault to their only pa ram e -
ter: In ter nal.
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MCA
Se lecting the MCA com mand in the De vices menu pops up the Di a log Box shown in
Fig ure 15, which lets you set the Ether net ad dress for the DSA-2000 and se lect the
type of in put.

Full Memory Address
Se lect the DSA-2000’s full mem ory size.

Station Address
Since the DSA-2000 is con nected to the sys tem through an Ether net, you must spec ify
the net work ad dress that will be used to com mu ni cate with the mod ule. En ter the
DSA-2000’s four-digit ad dress in the Sta tion Ad dress text box.
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Type of Input
Se lect the DSA-2000’s in put type here: PHA, MCS or Both.

Sam ple Changer
This screen lets you set the po lar ity, Nor mal or In verted, of the sam ple changer’s Ad -
vance and Ready con trol sig nals.

The Settings
The fol low ing sec tion de scribes those pa ram e ters for the DSA-2000 that can be ac -
cessed from the MID Ed i tor via the Set tings menu (Fig ure 16).
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MCA Set tings
The only set ting you can change here is the In put Type: PHA, MCS or Both.

Sta bi lizer Set tings
The Sta bi lizer main tains the sta bil ity of high res o lu tion spec tros copy in ap pli ca tions
in volv ing long count times or high count rates. It ac com plishes this by us ing ref er ence
peaks in the spec trum and cor rect ing the ADC’s con ver sion gain or its zero in ter cept,
or both, to keep these peaks from drift ing. The count rates in these ref er ence peaks
should be high enough to be sig nif i cantly more than the back ground in their cho sen
sta bi lizer win dows.

Se lecting the Sta bi lizer com mand pops up the Di a log Box shown in Fig ure 17.

Note This win dow’s ini tial fo cus is on the Can cel but ton; press ing the key board’s
ENTER key af ter mak ing changes in this di a log box will can cel the changes. Be 
sure to click on the OK key to ac cept the changes.
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Fig ure 18 shows the re la tion ship be tween the Sta bi lizer’s Cen troid, Win dow and win -
dow Spacing on a typ i cal peak.
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Figure 18 The Relationship Between Stabilizer
Functions



Gain Centroid
Sets the cen troid (in chan nels) of the ref er ence peak at the high end of the spec trum for 
gain sta bi li za tion.

Gain Window
Sets the width (in chan nels) of the up per and lower sam pling win dows on ei ther side
of the gain ref er ence peak.

Gain Spacing
Sets the spac ing (in chan nels) be tween the up per and lower sam pling win dows. The
win dows should be placed so that a shift in the ref er ence peak re flects a sig nif i cant
change in count rate through the win dow. For broad peaks, the spac ing should be set
so that the win dows’ edges are not on the flat part of the peak.

Gain Rate Div
The Gain Rate Di vi sor sets the count rate di vid ers at the in put to the cor rec tion reg is ter 
for Gain. For high count rate ref er ence peaks, in creas ing the Di vider value will smooth 
out the cor rec tion ap plied to the sys tem and min i mize any peak broad en ing. This con -
trol can only be set via the MID Ed i tor.

Gain Ratio
The Gain ra tio value is in ter preted by the sta bi lizer as the ra tio to main tain be tween the 
two gain win dows (ra tio = up per win dow / lower win dow). For in stance, a value of 1
would be ap pro pri ate for a pure Gaussi an peak.

Zero Centroid
Sets the cen troid (in chan nels) of the ref er ence peak at the low end of the spec trum for
zero in ter cept sta bi li za tion.

Zero Window
Sets the width (in chan nels) of the up per and lower sam pling win dows on ei ther side
of the zero ref er ence peak.

Zero Spacing
Sets the spac ing (in chan nels) be tween the up per and lower sam pling win dows. The
win dows should be placed so that a shift in the ref er ence peak re flects a sig nif i cant
change in count rate through the win dow. For broad peaks, the spac ing should be set
so that the win dows edges are not on the flat part of the peak.
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Zero Rate Div
The Zero Rate Di vi sor sets the count rate di vid ers at the in put to the cor rec tion reg is ter 
for Zero in ter cept. For high count rate ref er ence peaks, in creas ing the Di vider value
will smooth out the cor rec tion ap plied to the sys tem and min i mize any peak broad en -
ing. This con trol can only be set via the MID Ed i tor.

Zero Ratio
The Zero ra tio value is in ter preted by the sta bi lizer as the ra tio to main tain be tween the 
two zero win dows (ra tio = up per win dow / lower win dow). For in stance, a value of 1
would be ap pro pri ate for a pure Gaussi an peak.

Correction Rng
Cor rec tion range: 1% (Ge) or 10% (NaI). This con trol se lects the Gain Cor rec tion
range that can be pro vided to cor rect for drift. Se lect ±1% for a ger ma nium de tec tor or
±10% for a so dium io dide de tec tor. This con trol can only be set via the MID Ed i tor.

High Volt age Set tings
The High Volt age com mand, shown in Fig ure 19, ad justs the High Volt age Power
Sup ply (HVPS).

Note: This win dow’s ini tial fo cus is on the Can cel but ton; press ing the key board’s
ENTER key af ter mak ing changes in this di a log box will can cel the changes. Be sure to
click on the OK but ton to ac cept the changes.
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Range
The Range con trol, must be set be fore the Volt age Limit or Volt age Con trol is ad -
justed, sets HV Power Sup ply’s ab so lute volt age limit to pos i tive 1300 volts for a so -
dium io dide or cad mium tel lu ride de tec tor, or pos i tive or neg a tive 5000 volts for a
de tec tor re quir ing no more than 100 µA of bias cur rent, such as a ger ma nium de tec tor.
This au to mat i cally changes the up per value for the Volt age Limit and Volt age con -
trols. This con trol can be set only in this Di a log Box; it can not be changed in the Ac -
qui si tion and Anal y sis ap pli ca tion.

Voltage Limit
The Voltage limit con trol es tab lishes the HVPS’s max i mum out put volt age within the
se lected range. It must be set be fore the Volt age con trol is ad justed. This con trol can
be set only in this Di a log Box; it can not be changed in the Ac qui si tion and Anal y sis
ap pli ca tion.

Voltage
Af ter set ting the Volt age Limit, the Volt age scroll bar sets the out put of the HVPS be -
tween the Volt age Limit’s min i mum and max i mum set tings. The volt age can also be
typed in from the key board, then ac cepted with the Ok but ton within the con trol. The
Ac qui si tion and Anal y sis ap pli ca tion al lows you to ad just the out put volt age, as well
as turn the HVPS on and off and re set it.

Inh. Signal
Sets the pull-up volt age of the HV INH con nec tor to +5 or +12 V. All Can berra de tec -
tors and preamps use +5V.

DSP Gain Set tings
The DSP Gain set tings screen (Fig ure 20) for the DSA-2000 con tains the fol low ing
con trols.

Coarse Gain
Sets the de vice’s coarse gain. It’s best to choose the high est Fine Gain which, com -
bined with the Coarse and Super-Fine Gains, will pro duce the to tal de sired gain.

Fine Gain
Sets the de vice’s Fine Gain mul ti plier.

S-Fine Gain
Sets the de vice’s Super-Fine Gain value.
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The com bi na tion of Coarse and Fine Gain sets the over all sys tem gain to match the re -
quire ments of the de tec tor and en ergy ap pli ca tion; over all gain is con tin u ously vari -
able from x2.0 to x1536. The Fine Gain fac tor is de pend ent on the Super-Fine Gain
(SFG) value. With the SFG set to 0.0000e-2, the Fine Gain cov ers a range of x0.4 to
x1.6. The SFG value adds to the Fine Gain fac tor and cov ers a range of 0.0000e-2 to
3.0000e-2.

Coinc Mode
Sets the de vices gating mode (ANTI co inci dence or CO IN Ci dence). In CO IN Ci dence
mode, a pos i tive GATE pulse; dc level or open in put en ables the con ver sion of the
event in pro cess (in ANTI co inci dence mode, a pos i tive GATE pulse dis ables the con -
ver sion of the event in pro cess; an open in put en ables con ver sion). To en able/dis able
an event, the GATE pulse must oc cur dur ing the trap e zoid rise time and flat top. The
Trap e zoid sig nal tim ing may be viewed on the MONITOR Out put. The GATE pulse
du ra tion must be equal to or greater than 50 nano sec onds. This con trol can only be set
via the MID ed i tor.

Offset
Sets the de vices dig i tal off set in chan nels. The dig i tal off set shifts the mem ory as sign -
ment of the de vice’s con ver sions to the left (e.g. an off set value of 4096 would shift
chan nel 4096 down to cor re spond to chan nel zero of the mem ory).
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LLD
Sets the de vices Lower Level Discriminator (LLD) as a per cent age of the ADC’s full
scale.

Zero
Sets the de vice’s zero in ter cept as a per cent age of the de vice’s full scale.

Conv. Gain
Sets the de vice’s con ver sion gain. It can be set from 256 to the max i mum num ber of
chan nels sup ported by the de vice. The gain will change by a fac tor of two. Note that
this value is au to mat i cally cop ied down to the DSA-2000’s in ter nal Con ver sion Range
pa ram e ter.

FDisc Mode
Sets the de vice’s Fast Discriminator thresh old mode. AUTO al lows the thresh old to be 
op ti mized au to mat i cally above the sys tem noise level; MANUAL al lows the thresh old
to be man u ally ad justed.

FDisc Setting
Sets the de vice’s Fast Discriminator thresh old level (when MANUAL Fdisc Mode is
se lected). The range is 0 to 100%.

Inp. Polarity
Sets the de vice’s In put sig nal po lar ity to ei ther Pos i tive or Neg a tive. The de vice’s in -
put po lar ity must match the preamplifier’s out put po lar ity. This con trol can only be set 
via the MID Ed i tor.

Inh. Polarity
Sets the de vice’s In hibit sig nal po lar ity to ei ther Pos i tive or Neg a tive. If you are us ing
a TRP preamplifier, the In hibit Po lar ity con trol matches the po lar ity of the de vice’s In -
hibit (re set) in put to the po lar ity of the preamp’s In hibit out put. This con trol can only
be set via the MID Ed i tor.

DSP Fil ter Set tings
The DSP Fil ter set tings screen (Fig ure 21) for the DSA-2000 con tains the fol low ing
con trols.

BLR Mode
Sets the base line re storer mode. With a set ting of AUTO, the base line re storer is au to -
mat i cally op ti mized as a func tion of trap e zoid shap ing time and count rate. With set -
tings, of SOFT, MEDIUM and HARD, the base line re storer is set to fixed rates as
se lected.
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Preamp Type
Se lects the Preamplifier type as ei ther TRP (Tran sis tor Re set Preamp type) or RC (RC
cou pled preamp type). RC en ables the pole/zero ad just screen in the MCA | Ad -
just | Fil ter De vice screen; TRP dis ables the pole/zero ad just ment. This con trol can
only be set via the MID Ed i tor.

Rise Time
Sym met rically sets the rise time and fall time of the dig i tal fil ter time re sponse. As
with con ven tional Gaussi an shap ing, the de gree of noise fil ter ing is pro por tional to the
rise time se lec tion. There are 35 rise/fall times, rang ing from 0.4 to 28 µs. The rise
time can also be set in the Ac qui si tion and Anal y sis ap pli ca tion; for more in for ma tion
please re fer to “Rise Time and Flat Top Ad just ments” on page 86.

Flat Top
Sets the flat top por tion of the dig i tal fil ter time re sponse. The flat top matches the fil -
ter to the de tec tor charge col lec tion char ac ter is tics to min i mize the ef fects of bal lis tic
def i cit. There are 21 flat top time se lec tions, rang ing from 0 to 3 µs. The flat top can
also be set us ing the Auto BDC func tion in the Ac qui si tion and Anal y sis ap pli ca tion.
For more in for ma tion on us ing the Auto BDC func tion, please re fer to “Au to matic
Bal lis tic Def i cit Cor rec tion” on page 64.

MCA Set tings
If you choose ei ther MCS mode or Both mode, you’ll also have to se lect the MCS
Disc Mode as shown in Fig ure 22.

Note: This win dow’s ini tial fo cus is on the Can cel but ton; press ing the key board’s
ENTER key af ter mak ing changes in this di a log box will can cel the changes. Be sure to
click on OK to ac cept the changes.
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Disc. Mode
The Disc Mode con trol es tab lishes the MCS mode to be used. Se lecting FDisc en ables
the MCS’s “fast discriminator mode”: all in com ing events pro cessed by the DSP are
counted. Se lecting TTL en ables the MCS’s “TTL mode” causes all TTL events (as
seen at the MCS IN rear panel con nec tor) to be counted. Se lecting ROI en ables the
“ROI dis crim i na tion mode”, mean ing that all in com ing events pro cessed by the DSP
that fall within the se lected dis crim i na tion win dow are counted.

In put Set tings
The In put com mand is used to change the name of the In put and set up the struc ture
of its mem ory via the Di a log Box shown in Fig ure 23. These com mands are not avail -
able in the Ac qui si tion and Anal y sis ap pli ca tion.
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Note: This win dow’s ini tial fo cus is on the Can cel but ton; press ing the key board’s
ENTER key af ter mak ing changes in this di a log box will can cel the changes. Be sure to
click on the OK key to ac cept the changes.

Input Name
The de fault DETnn name is the name dis played here, al low ing you to eas ily change it
to a more mean ing ful name, such as “H2OSampl”, up to a to tal of eight char ac ters.

Detector Type
Use this drop-down list to se lect the type of de tec tor to be used with this MCA; this
also as signs ap pro pri ate de fault val ues to the spec trum dis play and anal y sis pa ram e -
ters.

Input Size
This pa ram e ter de faults to 8K, the num ber of chan nels as signed dur ing De vice setup
for the MCA, on the as sump tion that you’ll be us ing “Full Mem ory” for your data ac -
qui si tion. To use less than the max i mum avail able mem ory size, use this con trol to se -
lect the size you want to use. For in stance, for NaI spec tra, you would n’t want to use
more than 1024 chan nels.

Out of Service
This Check Box al lows you to place this In put tem po rarily “out of ser vice”. That is, it
will re main as an en try in your MCA Def i ni tion File but will not be avail able for data
ac qui si tion. It is meant to be used when the MCA or its front end elec tron ics are tem -
po rarily dis con nected.

Memory Groups
This check box al lows you to de fine a multi-memory group in put; this box is en abled
if the in put size is de fined less than the phys i cal MCA mem ory size.

Saving the Input Definition
Af ter com plet ing a def i ni tion, use the MID Editor’s File | Save (or Save as) com mand
to save the Def i ni tion file.

As a re minder, you’ll see an as ter isk (*) next to the name of the cur rent def i ni tion in
the Ti tle Bar when a changed def i ni tion has not been saved.

CAUTION If you change an ex ist ing In put Def i ni tion, sav ing it will set
its cal i bra tions to de fault and will clear the Ac qui si tion Start 
time.

33

Saving the Input Definition



The File Descriptor
When a Def i ni tion is saved for the first time, the Save As file di a log box is au to mat i -
cally opened. In that di a log box, you’ll see a File Descriptor field, which lets you store 
a 32-character de scrip tion with your file to make it eas ier to lo cate when you want to
use it again.

Changing the Summary View
Be fore go ing on to see how to edit an ex ist ing In put Def i ni tion Ta ble, one that you’ve
built pre vi ously and saved to disk, there’s one more menu to look at. This is the Sum -
mary menu, which is shown in Fig ure 24.

The Sum mary menu has two com mands: By MCA and By In put, which change the
or der in which the in for ma tion in the In put Def i ni tion Ta ble is dis played. By MCA
means that the first col umn of the ta ble will dis play the MCA type that is be ing used
for each en try. If you choose By In put, the MCA and In put col umns will be re versed in 
the dis play and the In puts will be sorted al pha bet i cally.

You can choose ei ther method, but in the case of sys tems with a large num ber of in -
puts, “By In put” is an eas ier dis play to un der stand than “By MCA”.
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Editing an MCA Definition
To edit an MCA Def i ni tion, use the MID Editor’s File | Open com mand to se lect the
file and open it in the ed i tor.

Editing a File in the Runtime Con fig u ra tion Database
If the Def i ni tion you want to edit has been loaded into the MCA Runtime Con fig u ra -
tion Da ta base, it must first be un loaded be fore it can be opened in the ed i tor. See “Un -
loading the Da ta base” on page 38 for in struc tions.

Viewing the File Details
If you’re not sure which file you want to edit, se lect a file, then click on the Info but -
ton to see fur ther in for ma tion about the file, as shown in Fig ure 25.

The key piece of in for ma tion here is the File Descriptor, which you added when the
file was first saved. This should help you de cide if the file you se lected is the one you
want to edit.

Editing the Definition
All of the menus and com mands avail able for de fin ing an MCA are also used for ed it -
ing a def i ni tion. Just se lect the en try you want to change and ap ply the com mands as
be fore, then Save the Definition file.
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The New Command
If you want to cre ate a to tally new MCA Def i ni tion, the File menu’s New com mand
clears the def i ni tion ta ble so you can be gin a new def i ni tion.

Be cause New is a de struc tive op er a tion, se lect ing it will cause the pro gram to ask for a 
con fir ma tion in one of two ways:

 1. If the Definition currently being displayed has not been changed since it was
last saved (no asterisk in the Title Bar), you will be asked if you want to erase 
the current Definition. Click on OK to erase it, or Cancel to return to the
Input Definition Editor.

 2. If the Definition currently being displayed has been changed but not saved,
you will be given a chance to save it.

The Input Definition Report
The File menu’s Re port com mand al ways saves to a disk file, but if you click on Yes
in the di a log box that pops up, you can send the re port to a disk file and print the re -
port as well. Click on No to save it to a disk file with out print ing the re port.

Using MCA Definition Tables
The whole pur pose be hind build ing MCA In put Def i ni tions is to let the DSA-2000
know the num ber and types of MCAs you’ll be us ing with your sys tem. You do this by 
load ing one or more MCA Def i ni tion Files into the MCA Runtime Con fig u ra tion Da -
ta base.

This da ta base is shared by all of the pro grams which make up the DSA-2000 soft ware
pack age, and is used by those pro grams to gain ac cess to the ac tual MCA hard ware in
your sys tem. In this sec tion we’ll take a look at the pro ce dures used for set ting up that
da ta base.

Viewing the Current Database
To view the cur rent con tents of the da ta base, click on the Da ta base menu’s View
com mand, which will pop up the dis play shown in Fig ure 26. If you click on a line in
the list, you can use the De vice and Set tings menus to look at de tails of that def i ni tion.
Click on OK to close the View win dow.
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Loading and Unloading Definitions
Be fore you can use an MCA Def i ni tion, you’ll have to load it into the da ta base, so
we’ll start with that pro cess. Note that you can’t edit a loaded da ta base; you’ll first
have to un load it as de scribed in “Un loading the Da ta base” on page 38).

The Load/Un load func tions will be dis abled while any Ac qui si tion and Anal y sis ap pli -
ca tions are run ning and have open datasources. This pre vents one user from al ter ing
the runtime da ta base while an other user is ac cess ing it.

Loading the Database
A new Def i ni tion can be loaded into the Da ta base with the Load to com mand, which
brings up the Di a log Box in Fig ure 27, which lets you choose the file to be loaded into
the da ta base.
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Loading Multiple Definitions
Though you will usu ally use only one def i ni tion at a time, there may be times when
you want to load more than one def i ni tion. To do this, be sure that the In put name in
each of the Def i ni tion Files is unique.

If you try to load an In put Def i ni tion which con tains a du pli cate In put name, you’ll see 
an er ror mes sage tell ing you that the re quested Def i ni tion can’t be loaded.

Unloading the Database
Though some of the pro gram ma ble front end con trols, such as ADC Gain or Am pli fier 
Gain, are ini tially set with the MCA In put Def i ni tion Ed i tor, many may also be ad -
justed in the Ac qui si tion and Anal y sis ap pli ca tion while you’re col lect ing data. These
ad just ments can be stored in the da ta base (with File | Save), and when you Un load the
da ta base, are saved in an In put Def i ni tion File for fu ture ses sions.

The Unload Process
To un load a Da ta base, click on the Da ta base menu’s Un load from com mand, which
will bring up the Di a log Box shown in Fig ure 28. If sev eral choices are listed, there are 
mul ti ple def i ni tions in the da ta base.

Click on the one you want to un load, then click on the Un load from but ton. Note that
this menu item is dis abled if the MCA Runtime Con fig u ra tion Da ta base is cur rently
be ing used by an other ap pli ca tion.
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Acquisition Window Adjust Screen
The fol low ing sec tion de scribes those pa ram e ters for the DSA-2000 that can be ac -
cessed from the ac qui si tion win dows’ Ad just di a log screen. Note that the Ad just
screen for a given de vice may ac tu ally be com posed of sev eral screens, which are ac -
cessed by us ing the Next/Prev pushbuttons. More de tail in for ma tion about spe cific
func tion can be found  in Ba sic Spec tros copy Op er a tion on page 53,  PUR/LTC Op er -
a tion on page 67 and Per for mance Ad just ments on page 86.

Stabilizer Parameters
The Sta bi lizer set tings screen (Fig ure 29) for the DSA-2000 con tains the fol low ing
con trols.

Gain Centroid
Sets the cen troid (in chan nels) of the ref er ence peak at the high end of the spec trum for 
gain sta bi li za tion.

Gain Window
Sets the width (in chan nels) of the up per and lower sam pling win dows on ei ther side
of the gain ref er ence peak.

Gain Spacing
Sets the spac ing (in chan nels) be tween the up per and lower sam pling win dows. The
win dows should be placed so that a shift in the ref er ence peak re flects a sig nif i cant
change in count rate through the win dow. For broad peaks, the spac ing should be set
so that the win dows’ edges are not on the flat part of the peak.

Gain Mode
Sets the Gain Sta bi li za tion mode to Off, On or Hold.

Off dis ables gain sta bi li za tion and sets the cor rec tion ad just ment to 0.
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On en ables gain sta bi li za tion, al low ing the Sta bi lizer to com pare the in com ing data to
the gain Cen troid and Win dow set tings, then com pen sate for data be low (or above) the 
Cen troid.

Hold dis ables gain sta bi li za tion, but main tains the cur rent cor rec tion ad just ment at the
Sta bi lizer’s out put.

Gain Ratio
The Gain ra tio value is in ter preted by the sta bi lizer as the ra tio to main tain be tween the 
two gain win dows (ra tio = up per win dow / lower win dow). For in stance, a value of 1
would be ap pro pri ate for a pure Gaussi an peak.

Zero Centroid
Sets the cen troid (in chan nels) of the ref er ence peak at the low end of the spec trum for
zero in ter cept sta bi li za tion.

Zero Window
Sets the width (in chan nels) of the up per and lower sam pling win dows on ei ther side
of the zero ref er ence peak.

Zero Spacing
Sets the spac ing (in chan nels) be tween the up per and lower sam pling win dows. The
win dows should be placed so that a shift in the ref er ence peak re flects a sig nif i cant
change in count rate through the win dow. For broad peaks, the spac ing should be set
so that the win dows edges are not on the flat part of the peak.

Zero Mode
Sets the Zero Sta bi li za tion mode to Off, On or Hold.

Off dis ables zero sta bi li za tion and sets the cor rec tion ad just ment to 0.

On en ables zero sta bi li za tion, al low ing the Sta bi lizer to com pare the in com ing data to
the zero Cen troid and Win dow set tings, then com pen sate for data be low (or above) the 
Cen troid.

Hold dis ables zero sta bi li za tion, but main tains the cur rent cor rec tion ad just ment at the
Sta bi lizer’s out put.

Zero Ratio
The Zero ra tio value is in ter preted by the sta bi lizer as the ra tio to main tain be tween the 
two zero win dows (ra tio = up per win dow / lower win dow). For in stance, a value of 1
would be ap pro pri ate for a pure Gaussi an peak.
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DSP Gain Parameters
The DSP Gain set tings screen (Fig ure 30) for the DSA-2000 con tains the fol low ing
con trols.

Coarse Gain
Sets the de vice’s coarse gain. It’s best to choose the high est Fine Gain which, com -
bined with the Coarse and Super-Fine Gains, will pro duce the to tal de sired gain.

Fine Gain
Sets the de vice’s Fine Gain mul ti plier.

S-Fine Gain
Sets the de vice’s Super-Fine Gain mul ti plier.

The com bi na tion of Coarse and Fine Gain sets the over all sys tem gain to match the re -
quire ments of the de tec tor and en ergy ap pli ca tion; over all gain is con tin u ously vari -
able from x2.0 to x1,536. The Fine Gain fac tor is de pend ent on the Super Fine Gain
(SFG) value. With the SFG set to 0.0000e-2, the Fine Gain cov ers a range of x0.4 to
x1.6. The SFG value adds to the Fine Gain fac tor and cov ers a range of 0.0000e-2 to
3.0000e-2.

Offset
Sets the de vices dig i tal off set in chan nels. The dig i tal off set shifts the mem ory as sign -
ment of the de vice’s con ver sions to the left (e.g. an off set value of 4096 would shift
chan nel 4096 down to cor re spond to chan nel zero of the mem ory).

LLD
Sets the de vices Lower Level Discriminator (LLD) as a per cent age of the ADC’s full
scale.
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Zero
Sets the de vice’s zero in ter cept as a per cent age of the de vice’s full scale.

Conv. Gain
Sets the de vice’s con ver sion gain. It can be set from 256 to the max i mum num ber of
chan nels sup ported by the de vice. The gain will change by a fac tor of two. Note that
this value is au to mat i cally cop ied down to the DSA-2000’s in ter nal Con ver sion Range
pa ram e ter.

FDisc Mode
Sets the de vice’s Fast Discriminator thresh old mode. AUTO al lows the thresh old to be 
op ti mized au to mat i cally above the sys tem noise level; MANUAL al lows the thresh old
to be man u ally ad justed.

FDisc Setting
Sets the de vice’s Fast Discriminator thresh old level (when MANUAL Fdisc Mode is
se lected). The range is 0 to 100%.

PUR Guard
Sets the de vice’s guard time (GT) mul ti plier to re ject trail ing edge pileup in the event
of de tec tor/preamp anom a lies. The PUR guard sets the pileup re ject in ter val, which is
de fined by GT x TRisetime + TFlattop.

LT Trim
Al lows ad just ment of the trap e zoid pulse evo lu tion time or dead time to op ti mize LTC
per for mance. The ad just ment range is 0 to 1000; the de fault value of 250 pro vides
good LTC per for mance for a wide range of ap pli ca tions.

LTC Mode
Sets the am pli fier’s Pulse Pileup Rejector and Live Time Corrector. When PUR is On,
the pileup rejector and live time corrector (LTC) are en abled. Off dis ables the pileup
rejector and LTC.

Inhibit Mode
Se lects in hibit mode. NORMAL in structs the de vice to gate off while the INHIBIT In -
put is true. In RESET mode, the in hibit time is au to mat i cally ex tended to ac count for
the sys tem over load re cov ery time or while ex ter nal INHIBIT In put is set true.

DSP Filter Parameters
The DSP Fil ter set tings screen (Fig ure 31) for the DSA-2000 con tains the fol low ing
con trols.
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BLR mode
Sets the base line re storer mode. With a set ting of AUTO, the base line re storer is au to -
mat i cally op ti mized as a func tion of trap e zoid shap ing time and count rate. With set -
tings, of SOFT, MEDIUM and HARD, the base line re storer is set to fixed rates as
se lected.

Rise Time
Sym met rically sets the rise time and fall time of the dig i tal fil ter time re sponse. As
with con ven tional Gaussi an shap ing, the de gree of noise fil ter ing is pro por tional to the
rise time se lec tion. The rise time can be se lected from 35 rise/fall times rang ing from
0.4 to 28 µs.

Flat Top
Sets the flat top por tion of the dig i tal fil ter time re sponse. The flat top matches the fil -
ter to the de tec tor charge col lec tion char ac ter is tics to min i mize the ef fects of bal lis tic
def i cit. The flat top time can be se lected from 21 flat top se lec tions rang ing from 0 to 3 
µs.

Pole/Zero
Sets the de vice’s pole/zero set ting (0 to 4095). The val ues 1 to 4095 rep re sent 1.7 ms
to 40 µs; a value of zero sets the pole/zero com pen sa tion off (in fin ity).

Auto P/Z (DSA-2000A only)
Avail able only for the DSA-2000A with the au to matic pole/zero op tion in stalled. Ini ti -
ates au to matic p/z pro cess at the de vice.

Auto BDC
Ini ti ates the au to matic BDC pro cess (op ti miz ing of the trap e zoidal flat top pa ram e ters
to match the col lec tion time of the de tec tor) at the de vice.
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MCS Parameters
The MCS set tings screen (Fig ure 32) for the DSA-2000 con tains the fol low ing con -
trols:

Dwell Range
Sets the units for dwell time value.

Dwell Value
Sets the dwell time value (in units spec i fied by the Dwell Range con trol)

Disc. Mode
The Disc Mode con trol es tab lishes the MCS mode to be used. Se lecting FDisc en ables
the MCS’s “fast discriminator mode”: all in com ing events pro cessed by the DSP are
counted. Se lecting TTL en ables the MCS’s “TTL mode” causes all TTL events (as
seen at the MCS IN rear panel con nec tor) to be counted. Se lecting ROI en ables the
“ROI dis crim i na tion mode”, mean ing that all in com ing events pro cessed by the DSP
that fall within the se lected dis crim i na tion win dow are counted.

ROI Start
Sets the start chan nel of the dis crim i na tion win dow used when ROI mode is en abled.

ROI End
Sets the end chan nel of the dis crim i na tion win dow used when ROI mode is en abled.

Note that the ROI Start/End chan nels for the MCS in put can be se lected by set ting up
the DSA-2000 for “Both in puts” and us ing the PHA in put to se lect the start/end chan -
nels.
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High Voltage
The High Volt age screen (Fig ure 33), ad justs the High Volt age Power Sup ply
(HVPS). Some of the con trols shown in the fig ure may not be avail able on your DSA-
2000.

Note: This win dow’s ini tial fo cus is on the Can cel but ton; press ing the key board’s
ENTER key af ter mak ing changes in this di a log box will can cel the changes. Be sure to
click on the OK but ton to ac cept the changes.

Status
This con trol al lows you to turn the HVPS on/off.

Voltage
The Volt age scroll bar sets the out put of the HVPS be tween the Volt age Limit’s min i -
mum and max i mum set tings.

HVPS Reset
This con trol re sets any HVPS fault con di tion (for ex am ple, in hibit or over load).

Using the DSA-2000 with Genie-VMS
To use the DSA-2000 with Ge nie-VMS, be sure that the DSA-2000’s firm ware is at
re vi sion 1.08 (12/09/98) or higher. Con tact Cus tomer Ser vice for a firm ware up date if
re quired.

To use a DSA-2000 in put you must cre ate a pro gram ma ble mod ule setup file spe cific
to the MCA con fig u ra tion. The pro ce dure is the same as that used for an AIM with
com puter con trolled mod ules. A sam ple setup file ex ists in the (VMS)
ND_EXAMPLES: di rec tory called DEMO_DSP.CCN.
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Figure 33 The Adjust HVPS Dialog



You must cre ate one setup file for each port on the DSA-2000 that you want to use.
The de vice sup ports two in put ports. Port 1 is for PHA ac qui si tion and port 2 for MCS
ac qui si tion.

Configuring the Device Settings
To edit the setup file and spec ify the de vice set tings, use the Ge nie-ESP Pa ram e ters
Ed i tor (PARS/GUI) and to con fig ure the DSA-2000, use the DSP Mod ule, the High
Volt age Power Sup ply Mod ule, and the Mis cel la neous Pa ram e ters. The pa ram e ters in
these mod ules are de scribed in “De fining an MCA”, start ing on page 21.

The DSP Module
When you choose the DSP Mod ule op tion, you’ll see Fig ure 34, the DSP Mod ule di a log.
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The val ues shown in the fig ure are typ i cal de faults for a ger ma nium de tec tor, with the
ex cep tion of the ad dress, and the ID. Leave the ad dress field blank and en ter “0” in the 
ID field; the soft ware will au to mat i cally re trieve the se rial num ber of the de vice when
the MCA con fig u ra tion is cre ated.

The HVPS Settings
Next, use the GUI ed i tor to edit the HVPS pa ram e ters shown in Fig ure 35. Note that
the DSA-2000 HVPS range and po lar ity set tings al low only +5000 V, –5000 V, and
+1300 V.

CAUTION The HVPS set tings are en tirely soft ware selectable; there
are no in ter nal jump ers for se lect ing the HVPS range, limit
or set ting. It is very im por tant that you se lect the ap pro pri -
ate val ues for the de tec tor to be used with the DSA-2000.
Set these val ues in the CCN file be fore cre at ing the MCA
con fig u ra tion in the steps that fol low. If in doubt, dis con nect 
the de tec tor’s HVPS ca ble be fore cre at ing the MCA con fig -
u ra tion for the first time.

The Miscellaneous Parameters
Now set the Mis cel la neous Pa ram e ters, us ing the di a log shown in Fig ure 36.
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Creating the MCA Configuration
Once you have cre ated the CCN file with the ap pro pri ate set tings, you can cre ate an
MCA con fig u ra tion. For ex am ple, the fol low ing com mand will cre ate an MCA con fig -
u ra tion DET1 on port one of DSA-2000 NIACB2:

$ MCA CREATE DET1 NIACB2:1/CHAN=8K

To cre ate an MCA con fig u ra tion DET2 on port two of DSA-2000 NIACB2:, you
might type:

$ MCA CREATE DET2 NIACB2:2/CHAN=8K/MODE=MCS
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5. Using the Monitor Output

The Mon i tor Out put is pro vided as a vi sual aid to as sist with pa ram e ter setup and ver -
ify op er a tion of the Model DSA-2000 Dig i tal Spec trum An a lyzer. The Mon i tor Out put 
uses a Dig i tal to An a log Con verter (DAC) to con vert or re con struct the sam pled dig i tal 
fil tered sig nal (with trap e zoidal weight ing func tion) into the an a log time do main for
view ing.

The Mon i tor Out put has 12 bits of res o lu tion and an 8 volts dy namic range which re -
flects full scale for the se lected MCA Con ver sion Gain. It is only in tended to drive the
in put of an os cil lo scope for view ing, as it has lim ited drive ca pa bil ity. Using the Mon i -
tor Out put to drive ac ces so ries other than an os cil lo scope, such as tra di tional ADCs,
Mixer/Routers, etc. is not rec om mended.

In ad di tion to the re con structed Trap e zoid sig nal, a small amount of dig i tal noise may
also be ob served mixed in with the sig nal. This is an ar ti fact of re sid ual noise pickup
as so ci ated with the mon i tor out put re con struc tion DAC and as so ci ated cir cuitry, and is 
nor mal. The dig i tal fil ter data be ing pro cessed does not con tain this noise.

Trapezoid Output
The re con sti tuted trap e zoid wave form pro vided on the mon i tor out put is sim i lar to the
out put of a tra di tional spec tros copy am pli fier when ver i fy ing op er a tion and setup. Fig -
ure 37 shows a typ i cal trap e zoidal wave form as viewed on the Mon i tor Out put when
us ing a ger ma nium de tec tor and 60Co source, with the DSA-2000 FILTER set for a
Rise Time of 5.6 µs and Flat Top of 0.8 µs.

The max i mum trap e zoid out put level at the Mon i tor Out put is 8 volts. How ever, be -
cause of the ex tended range of the DSA-2000’s dig i tal fil ter, the dig i tal-to-analog con -
verter which gen er ates the mon i tor out put can be over driven past its 12-bit range.
When this hap pens, the mon i tor out put will limit or clip at 8 volts or sightly above. 

Off sets in the dig i tal fil ter are de pend ent on gain se lec tion, rise time se lec tion and de -
tec tor noise. The dig i tal off set can be come pro por tion ately large for long rise time set -
tings and may cause the Mon i tor Output DAC to be driven past its 12-bit range. When
this hap pens, the dy namic range of the Mon i tor Out put may re duce from its nom i nal 8
volt full scale range.

As long as the MCA mem ory or spec tral range is not ex ceeded, a re duc tion in the
Mon i tor Out put dy namic range will not af fect the MCA spec trum, since the dy namic
range of the dig i tal fil ter is sig nif i cantly larger than that of the Mon i tor Out put.
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Fig ure 38 shows the type of wave form gen er ated at the Mon i tor Out put when the
DSA-2000 is con nected to a de tec tor driven by a low en ergy 55Fe source. The Fil ter
Rise Time and Flat Top are set rel a tively long, 18.4 µs and 0.4 µs re spec tively.

50

Using the Monitor Output

Figure 37 A Typical Trapezoidal Monitor Output

Figure 38 Output Range Reduced by Detector
Noise

Scope:
Vert: 2 V/div
Horiz: 2.5 µs/div

Scope:
Vert: 2 V/div
Horiz: 5 µs/div



This source re quires a high sys tem gain to po si tion its peaks in the mid to up per por -
tion of the se lected MCA spec tral range. For this case, the base line or DC com po nent
of the trap e zoid sig nal is large and sig nal lim it ing or clamp ing be gins to oc cur at
slightly over 3 volts. Even though the Mon i tor Out put dy namic range ap pears to be
sig nif i cantly re duced, the Trap e zoid wave form re mains use ful when ver i fy ing setup
and op ti miz ing the Pole/Zero.

The re duc tion of dy namic range is pro por tional to the gain set ting and also to the fil ter
rise time se lec tion, as men tioned ear lier. In the event it is trou ble some, mo men tarily
re duce the rise time or gain to a lower set ting and the ef fect will be sig nif i cantly re -
duced or elim i nated. Ver ify or op ti mize the setup; when com pleted, re turn to the de -
sired rise time and/or gain set ting. Again, the MCA spec trum is not af fected, due to the 
large dy namic range of the DSA-2000’s dig i tal fil ter.

Note The op ti mum Pole/Zero set ting is in de pend ent of the Fil ter Rise Time and Flat 
Top set ting. For fur ther in for ma tion re gard ing the ef fect of “wrap around”
when set ting the Pole/Zero, please re fer to “Shaping – Rise Time and Flat Top
Ad just ments” on page 86.

Using the Monitor Output to Verify System Gain
The DSA-2000 gain set tings are cal i brated to pro duce the same sys tem gain (in
keV/chan nel) as a tra di tional an a log sys tem with the same set tings. For a given de tec -
tor, ra di a tion source and MCA setup (con ver sion gain, con ver sion range, etc.), the re -
sul tant MCA spec tral peaks will be lo cated in ap prox i mately the same MCA chan nel
lo ca tion for both the DSA-2000 and the tra di tional an a log sys tem.

The DSA-2000 gain fac tor can be ver i fied us ing the Mon i tor Out put. How ever, keep
in mind the Mon i tor Out put sig nal is re con structed in the an a log time do main and is
only a vi sual aid to as sist with setup and ver ify op er a tion. The Mon i tor Out put is
scaled to 8 volts full scale MCA col lec tion as op posed to 10 volts for most tra di tional
an a log spec tros copy am pli fi ers. This scale fac tor (10/8) must be taken into con sid er -
ation when ver i fy ing the DSA-2000 gain fac tor.

For ex am ple when the DSA-2000 Gain is set as fol lows:
Coarse Gain: 120
Fine Gain: x0.8337
SF Gain: 0.0000e-2

• The calculated gain is 120 x 0.8337 = 100.04

• The amplitude of the Monitor Output signal measures 4 volts

• The Input signal measures 0.05 volts.
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• The DSA-2000 measured gain (corrected for the 8 volt full scale range) is 
4/0.05 x 10/8 = 80 x 1.25 = 100
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6. Basic Spectroscopy Operation

This chap ter is a quick setup guide, and out lines the op er a tion of the Model DSA-2000 
Dig i tal Spec trum An a lyzer. More de tailed in for ma tion about spe cific func tions can be
found in  Chap ters 2 through 5, Chap ter 7, and the Ap pen dices. Fol low ing the pro ce -
dures be low will make you fa mil iar enough with the in stru ment to be able to use it ef -
fec tively.

Initialization and Self Diagnostics at Power On
When power is first ap plied to the Model-2000, it will go through an ini tial iza tion and
self di ag nos tics pro cess. Dur ing this ini tial iza tion pe riod, in di cated by the Power On”
LED blink ing, the DSA-2000 is run ning in ter nal di ag nos tic rou tines to ver ify cor rect
op er a tion of the hard ware. These rou tines re quire 15 to 20 sec onds to com plete. The
front panel hard ware is tested next, with the front panel LEDs and bar graph dis plays
turn ing on se quen tially for ap prox i mately 2 to 5 sec onds. As the bar graph sequently
il lu mi nates each seg ment, it will pause briefly at half scale.

If the di ag nos tics were suc cess ful and com mu ni ca tion with the host com puter is es tab -
lished, the Power On LED and one of the High Volt age Range LEDs will re main on
(un less oth er wise pro grammed by the host com puter, the DSA-2000 de faults to the
+1.3 kV range). In ad di tion, the Comm Tx and Comm Rx LEDs may flash in di cat ing
that com mu ni ca tion with the host com puter is tak ing place.

If the DSA-2000 de tects a hard ware or com mu ni ca tion er ror with the host com puter,
the Fault LED will re main il lu mi nated. This could re sult from a fault in the DSA-2000
hard ware or a Ether net com mu ni ca tion prob lem with the net work or host com puter.

Spectroscopy System Setup
Fig ure 39 shows a typ i cal gamma spec tros copy sys tem.

Per form the fol low ing steps to set up your spec tros copy sys tem:

 1. If you are using a detector with a reset preamp, please refer to “Operation
with Reset Preamps” on page 93 for specific instructions.

 2. Connect the intended Detector/Preamp to the DSA-2000. Preamp power is
provided by means of a 9-pin Amphenol connector located on the rear panel
of the Model DSA-2000. Connect the Preamp Output signal to the DSA-
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2000’s AMP IN connector. If the detector preamp is a reset type, connect the
Inhibit Output signal to the TRP INH connector on the DSA-2000’s rear
panel.

Note Mul ti ple ground con nec tions to the de tec tor preamp (preamp power, sig nal
BNC ca ble, HV power sup ply ca ble, etc.) can setup ground loops which may
be sen si tive to EMI noise pickup. These ef fects can cause res o lu tion deg ra da -
tion, ex ces sive dead time and er ratic count rate (ICR) mea sure ment.

If you ex pe ri ence any of these prob lems, make sure the preamp ca bles are
tightly bun dled to gether and routed away from EMI noise sources such as mo -
tors, AC switch ing equip ment, com put ers, mon i tors, etc.
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If nec es sary, use the op tional LB1500 Loop Buster pro vided with the DSA-
2000 in se ries with the preamp sig nal ca ble. The LB1500 Loop Buster re duces 
the sen si tiv ity of the DSA-2000 in put to ground loop in duced noise. Best per -
for mance is ob tained with the LB1500 in stalled at the en ergy or out put BNC
on the preamp.

 3. Connect the Detector/Preamp High Voltage Input to the HV Output SHV
connector on the DSA-2000’s rear panel. The DSA-2000 provides a high
quality ICB Programmable HV Power Supply.

 4. Turn on the DSA-2000. At power up, the DSA-2000 will go through an
initialization and self-diagnostic process as described in “Initialization and
Self-Diagnostics at Power On” on page 53.

 5. The setup instructions that follow will allow you to get the DSA-2000 set up
and running with a typical detector and to become acquainted with its
operation. For the following setup, a detector with preamp gain of 500
mV/MeV and a 60Co radioactive source will produce a 6.5 to 7 volt trapezoid
signal at the Monitor Output. The 1332 keV 60Co peak should collect in
channel 6500 to 7200 on the MCA when setup for a 8192 memory or
spectrum size.

The parameters are grouped into six device types: MCA, Sample Changer,
Stabilizer, High Voltage, Gain and Filter.

For this quick setup and check of the DSA-2000, many of the parameters may 
not require adjustment; leave them set to the default values. Parameters
marked with an asterisk (*) indicate factory default settings.

If the setup parameters were previously changed and saved using the MID
File Save command, the host computer will down load the last value’s saved.

 6. MID Editor Settings. Please verify or set the following setup parameters in
your Genie Spectroscopy System’s MCA Input Definition (MID) Editor. For
complete information on editing MID files, refer to the MID Editor chapter in 
your Genie manual set.

6a. DSP Fil ter/Gain Set tings

*Preamp Type: RC

Inp Polarity: Set Positive or Negative to match the preamp
signal polarity of the intended detector.
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Inh Polarity: If the detector has an RC type preamp, this
function is not applicable and it is not necessary
to make selections or changes. If the detector has 
a reset preamp, set Positive or Negative to match 
the polarity of the inhibit signal generated by the 
preamp. The Canberra 2101 TRP and 2008
preamps produce a positive Inhibit signal.

*Coinc mode: Anti

6b. HV Set tings

Range Sets the HV Range to match the high voltage
requirements of the intended detector. The
choices are +5000, +1300* and –5000.

Voltage Limit: This control limits the maximum voltage for the
selected HV range, preventing accidental
application of excessive voltage to the detector.
Set the slider to the desired limit or maximum
for the selected voltage range.

Voltage: Sets the target high voltage value; it is adjustable 
from 0 to the maximum voltage selected by the
Range control. Set the slider to the voltage
setting required for the intended detector.

INH Signal: Sets the pull-up voltage of the HV INH
connector to +5 V or +12 V. All Canberra
detectors and preamps use the +5 V setting.

There are many other pa ram e ters that can be ad justed in the MID Ed i tor, but it is n’t
nec es sary to ad just them now. They will be ad justed us ing the MCA/Ad just Screens in 
the fol low ing step. When you make ad just ments, be sure to save the MID File.

 7. MCA/Adjust Screens. The following parameters can be accessed and set
using the Gain and Filter Device Adjust screens. The adjustments can be
saved to the datasource’s CAM file by using the File | Save command.

7a. Gain De vice Ad just Screen

Coarse Gain: x15

Fine Gain: x1.0002

S-Fine Gain: 0.0000e-2

*FDisc Mode: Auto

*FDisc Setting: 1.0%
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*LT TRIM: 250

*LTC Mode: On

*PUR Guard: 1.1x

*Offset: 0 Ch

*LLD: 0.101%

*Zero: 0.000%

*Conv Gain: 8192

*Inhibit Mode Reset

7b. Fil ter De vice Ad just Screen

*Rise Time: 5.6 µs

*Flat Top: 0.8 µs

Auto BDC: Do not Initiate Auto BDC at this time

BLR Mode: Auto

Pole/Zero: 2048

Auto P/Z Available only on the DSA-2000A. If equipped,
do not initiate Auto P/Z at this time.

Note Please see “Rise Time and Flat Top Ad just ments” on page 86 for ad di tional
in for ma tion on set ting the Rise Time and Flat Top set tings and their re la tion -
ship to tra di tional Gaussi an shap ing times.

7c. Sta bi lizer De vice Ad just Screen

*Gain Mode: OFF

*Zero Mode: OFF
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Detector Matching
The fol low ing sec tion dis cusses how to ad just and op ti mize the pole/zero (can be set
au to mat i cally for Model DSA-2000A) and use the Auto BDC func tion. Pole/Zero
com pen sa tion is ex tremely crit i cal for achiev ing good per for mance at high count rates
when us ing de tec tors with RC preamps. It is equally im por tant for good over load re -
cov ery due to high en ergy and cos mic events. The Pole/Zero ad just ment range ac com -
mo dates RC preamp fall times of 40 µs to 1.7 ms. When a re set type of preamp is
used, P/Z com pen sa tion is not re quired and must be set to in fin ity rep re sented by a
value of “0”. If you are us ing a de tec tor with a Re set preamp, such as the Canberra
2101 or 2008, use the MID Ed i tor to change the preamp type from RC to TRP. With
TRP se lected, the Pole/Zero com pen sa tion is au to mat i cally set to a value of “0” rep re -
sent ing in fin ity or no com pen sa tion. If the RC mode is se lected the P/Z SETTING
must be set to “0”. Please re fer to “Op er a tion with Re set Preamps” on page 93 for ad -
di tional in for ma tion.

Note Once the Pole/Zero is op ti mized for the in tended de tec tor, the dig i tal fil ter pa -
ram e ters (Rise Time and Flat Top) can be changed as re quired with out the
need to make fur ther Pole/Zero ad just ments. How ever, the Pole/Zero com pen -
sa tion must be re ad justed if the de tec tor is changed.

The Auto BDC func tion sets the trap e zoid flat top to the cor rect length in sur ing that all 
the de tec tor charge is col lected for ac cu rate en ergy anal y sis.

Automatic Pole/Zero Matching (DSA-2000A only)
The Au to matic Pole/Zero op tion is in stalled only on the DSA-2000A. To ver ify the
model num ber please check the se rial num ber tag lo cated on the rear panel.

The Au to matic Pole/Zero (P/Z) fea ture will give good re sults for most de tec tor ap pli -
ca tions and count rates. How ever, it may be nec es sary to op ti mize the P/Z com pen sa -
tion man u ally at ex tremely high count rates or for spe cific ap pli ca tions where the
dig i tally fil tered trap e zoid sig nal is pre vented from re turn ing monotonically to the
base line. The feed back re sis tor on some RC preamps may ex hibit non-ideal char ac ter -
is tics which pro duce mul ti ple time con stants mak ing the tail pulse fall time non-
monotonic. This be hav ior may be come prob lem atic at high count rates caus ing sig nif i -
cant base line per tur ba tions and res o lu tion deg ra da tion. NaI de tec tors may have mul ti -
ple time con stants due to AC cou pled preamps and the scintillator in ter ac tions. In these 
sit u a tions it might be pos si ble to min i mize per for mance deg ra da tion by fine tun ing the
pole/zero man u ally. To ad just the Pole/Zero man u ally, re fer to “Man ual Pole/Zero
Matching” on page 61.

To ini ti ate the Auto Pole/Zero pro cess, please fol low the di rec tions be low:
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1. Ad just the 60Co ra dio ac tive source for an in com ing count rate (ICR) be tween
1 and 20 kHz. The Auto Pole/Zero may fail to con verge if the in com ing count 
rate is not within this count rate range. The in com ing count rate can be
ver i fied by look ing at ICR on the MCA | Ad just | Sta tus Page of the
Acquisition and Analysis win dow. Se lect “Up date” to up date the ICR Sta tus
when ever the ra dio ac tive source is ad justed. The incoming count rate can also 
be determined by connecting a scaler to the ICR connector on the DSA’s rear
panel.

Note Al though any ra dio ac tive source may be used, the most ac cu rate ad just ment is
ob tained us ing sim ple sources such as 57Co, 137Cs or 60Co. The Auto P/Z op er -
ates prop erly with spec tral peaks are lo cated within 25% to 100% of the sys -
tem dy namic range. How ever best per for mance is ob tained with the sys tem
gain ad justed to place the pri mary peaks within the top 75% to 95% of the sys -
tem dy namic range. These rec om men da tions also ap ply when ad just ing the
Pole/Zero man u ally on sys tems with out Auto Pole/Zero. Once com pleted, re -
place the cal i bra tion source with the sam ple to be an a lyzed and ad just the sys -
tem gain as re quired.

2. In the MCA | Ad just screen, click on the FILTER but ton, then click on the
Next but ton un til the Adjust screen with the Auto P/Z but ton ap pears.

3. Click the AUTO P/Z “Start” but ton, to start the Auto Pole/Zero. While the
pole/zero is con verg ing,  “Wait” will be posted in the Ad just screen's Sta tus
box.

The pole/zero value can be viewed on the Fil ter De vice Ad just screen un der
“Pole/Zero” or on the Sta tus Page. The pole/zero value must be up dated each
time an Auto P/Z is per formed or when the slider bar is changed. To up date
the pole/zero value mo men tarily switch the De vice Ad just screens by click ing 
on the Stab but ton or the Gain but ton, then back to the Fil ter De vice Ad just
screen.

When a successful auto pole/zero has been done, the new pole/zero value can
be ver i fied as in di cated in step 3 above. If the pole/zero was un suc cess ful, an
er ror mes sage will be posted in the er ror di a log box.

4. Un suc cess ful Pole/Zero and Er ror Mes sages

If the Auto Pole/Zero op er a tions fails to con verge when ini ti ated one of the
fol low ing mes sages will be dis played in the er ror di a log box to pro vide
di ag nos tic in for ma tion re gard ing the prob lem. The er ror mes sage can be
cleared by click ing on Ok in the er ror di a log box.
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a. Pole/zero not pos si ble with TRP

You have at tempted to ini ti ate an Auto P/Z op er a tion with the Ge nie 
en vi ron ment and hard ware con fig ured for a TRP de tec tor; that is, a
de tec tor fit ted with a re set type preamp. The Auto P/Z func tion is
dis abled when a TRP preamp is se lected. If you are us ing a de tec tor
with an RC preamp, please go to the MID Ed i tor and set the Preamp 
Type to “RC”.

b. Pole/zero failed to con verge

This mes sage may re sult from any of the fol low ing rea sons:

P/Z Time Out Er ror – The Auto P/Z has failed to com plete within
a max i mum time of two min utes. The preamp fall time could be out -
side the 40 µs to 1.7 ms pole/zero ad just ment range or the in com ing
count rate (ICR) is be low 1 kHz. The Auto Pole/Zero will not con -
verge prop erly if the ICR is less than 1 kHz. Ad di tional causes may
be ex ces sive noise or ab nor mal vari a tions of the Trap e zoid base line. 
This could re sult from ex ces sive de tec tor microphonics, high volt -
age arc ing in the de tec tor or preamp, sec ond ary preamp sig nal time
con stants or a dam aged de tec tor. For those cases, P/Z com pen sa tion
must be per formed man u ally. Please re fer to  “Man ual Pole/Zero
Matching” on page 61.

The In com ing Count Rate is Too High – The in com ing count rate
(ICR) ex ceeds 20 kHz. The Auto Pole/Zero will not con verge prop -
erly if the ICR ex ceeds 20 kHz. For this con di tion, the er ror mes -
sage will be posted very quickly; long be fore the two min ute time
out.

5. Pole/Zero Value

The four-digit value, lo cated un der the pole/zero slider bar, is a ref er ence
num ber which var ies from 0 to 4095 rep re sent ing the pole/zero ad just ment
range. The val ues 1 to 4095 rep re sents a time con stant range of 1.7 ms to 40
µs. The value “0” can only be set man u ally; this set ting is for no
com pen sa tion which rep re sents in fin ity re quired for Re set type preamps.

The Pole/Zero value for suc ces sive Auto Pole/Zero ini ti a tions may vary
slightly. This is nor mal and re sults from sta tis ti cal vari a tion as so ci ated with
the al go rithm and sys tem base line noise.

If Re set Mode was se lected, the four digit value will be set to “0”, which is
re quired for proper op er a tion with re set-type preamps.

6. Man ual Fine Tuning Using the Pole/Zero Slider Bar
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With the RC Pole/Zero Mode se lected, the Pole/Zero may be ad justed
man u ally or the Pole/Zero com pen sa tion value, re sult ing from the au to matic
op er a tion, may be trimmed by ad just ing the as so ci ated slider bar on the Fil ter
De vice Ad just screen. This op er a tion per ma nently overwrites the Auto value
and may be used to fine tune the Pole/Zero set ting to op ti mize per for mance at 
high rates. For ad di tional dis cus sion on man ual Pole/Zero ad just ment, re fer to  
“Man ual Pole/Zero Matching” on page 61.

7. Ver ifying Pole/Zero Ac cu racy

The pre ci sion of the Auto P/Z op er a tion can be ver i fied by ob serv ing the
re con structed Trap e zoid sig nal on the Mon i tor Out put. Ob serve the trail ing
edge of the Trap e zoid sig nal as it re turns to the base line, it should re turn with
no over or un der shoot. Set the os cil lo scope ver ti cal range to an ap pro pri ate
sen si tiv ity. Use a Can berra Schottky Clamp Box, Model 1502 or equiv a lent to 
pre vent os cil lo scope over load.

For ad di tional dis cus sion on Pole/Zero ver i fi ca tion and man ual ad just ment,
re fer to “Man ual Pole/Zero Matching” on page 61.

Manual Pole/Zero Matching
At high count rates, the Pole/Zero (P/Z) match ing ad just ment is ex tremely crit i cal for
main tain ing good res o lu tion and low peak shift. For a pre cise and op ti mum set ting of
the P/Z match ing, a scope ver ti cal sen si tiv ity of 50 mV/div should be used.

With cor rect P/Z, spec tral peaks will ap pear sym met ri cal; while un der com pen sated
P/Z will pro duce low en ergy tail ing. Over com pen sated P/Z will pro duce high en ergy
tail ing. An ex am ple of each con di tion is shown in Fig ure 40.
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Higher mV/div scope set tings (sen si tiv ity) can also be used, but this will re sult in a
less pre cise P/Z match ing ad just ment. Most scopes will over load for a 10 V in put sig -
nal and will ex hibit over load af ter ef fects when the sig nal re turns to the base line. Thus
the P/Z match ing will be in cor rectly ad justed re sult ing in a loss of res o lu tion at high
count rates.

To pre vent scope over load and in crease the P/Z match ing ac cu racy, a clamp ing cir cuit
such as the Can berra Model LB1502 Schottky Clamp Box should be con nected at the
scope in put.

For ad di tional in for ma tion and tech niques for ad just ing pole/zero, re fer to “P/Z
Matching Using a Square Wave Gen er a tor” on page 89.

P/Z Matching Using a Ge Detector and 60Co
 1. Adjust the radiation source count rate to be between 2 kcps and 20 kcps.

Observe the trapezoidal waveform on the monitor output.

 2. Verify that the preamp type in the filter device MID editor is set to “RC”.
Adjust the Pole/Zero slider bar, located in the Filter Device Adjust screen, so
that the trailing edge of the trapezoid pulse returns to the baseline with no
overshoots or undershoots.

Fig ure 41 shows the cor rect set ting of the P/Z ad just ment, while Fig ures 42 and 43
show un der- and over-compensation for the preamplifier de cay time con stant. As il lus -
trated for cor rect P/Z com pen sa tion, the mon i tor out put sig nal should have a clean re -
turn to the base line with no bumps, over shoots or under shoots.

Note Some sys tems may ex hibit small under shoots when the mon i tor out put re turns
to base line. These arise pri mar ily from sec ond ary time con stants as so ci ated
with the de tec tor/preamp sys tem. If an un der shoot is pres ent and is less than
20 mV, its im pact on per for mance is in sig nif i cant. How ever, if small shap ing
under shoots are pres ent, they should not be con fused with under shoots caused
by preamp match ing misadjustment, which ex hibit a much lon ger time con -
stant and have a larger per for mance im pact.

At high count rates, P/Z match ing misadjustment will af fect spec tral peak shape and
res o lu tion.
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Scope:
Vert: 50 mV/div
Horiz: 10 µs/div
Source: 60Co
1.33 MeV peak at 6 V am pli tude
Count rate: 2 kcps
Shaping: 5.6 µs rise time, 0.8 µs flat top

Figure 41 Correct Pole/Zero Compensation

Scope:
Vert: 50 mV/div
Horiz: 10 µs/div
Source: 60Co
1.33 MeV peak at 6 V am pli tude
Count rate: 2 kcps
Shaping: 5.6 µs rise time, 0.8 µs flat top

Figure 42 Undercompensated Pole/Zero



Automatic Ballistic Deficit Correction
In or der to op ti mize per for mance with de tec tors of dif fer ent sizes and vary ing charge
col lec tion times, the DSA-2000 and DSA-2000A in cludes Au to matic Bal lis tic Def i cit
Cor rec tion (BDC). Bal lis tic def i cit oc curs when the sig nal from a de tec tor is passed
through a fil ter whose shap ing time is too short. When this hap pens, the fil ter is un able 
to com pletely pro cess all of the charge col lected by the as so ci ated de tec -
tor/preamplifier. This can cause a “def i cit” in the pulse height value which does not
ac cu rately rep re sent the en ergy of the event. Be cause the col lec tion time of a de tec tor
can vary from one pulse to the next, bal lis tic def i cit may lead to loss of res o lu tion and
dis tor tion of the MCA en ergy peak shape. The ef fect be comes more pro nounced with
large de tec tors and high en er gies.

Low en ergy tail ing of ten in di cates the pres ence of bal lis tic def i cit. For tra di tional an a -
log sig nal pro cess ing, us ers are forced to man u ally in spect the peak shape of the MCA
en ergy spec trum and op ti mize the shap ing time se lec tion. For de tec tors that ex hibit
bal lis tic def i cit, the shap ing time is of ten in creased to im prove res o lu tion, but at the
ex pense of through put. The Trap e zoidal shap ing func tion em ployed in the DSA-2000
al lows in de pend ent ad just ment of the Rise/Fall time and Flat Top. The Rise/Fall time
sets the noise fil ter ing char ac ter is tics and the Flat Top adds suf fi cient time for the
charge to be col lected and in te grated. As a re sult, the bal lis tic def i cit ef fects can be
min i mized by ad just ing the Flat Top time with out bur den ing the Rise/Fall time. This
re sults in a over all shorter pro cess ing time and higher through put com pared to Gaussi -
an shap ing and tra di tional an a log sig nal pro cess ing.
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Figure 43 Overcompensated Pole/Zero

Scope:
Vert: 50 mV/div
Horiz: 10 µs/div
Source: 60Co
1.33 MeV peak at 6 V am pli tude
Count rate: 2 kcps
Shaping: 5.6 µs rise time, 0.8 µs flat top



Op ti mizing the Flat Top on the DSA-2000 is au to matic and easy; man ual ad just ment is 
not nec es sary. Au to matic ad just ment of the Flat Top time is per formed by ini ti at ing
the Auto BDC (Ballistic Def i cit Cor rec tion) func tion. A so phis ti cated al go rithm mea -
sures the de tec tor pulses, de ter mines the range of de tec tor rise times, and sets the dig i -
tal fil ter trap e zoid flat top for full charge in te gra tion. Af ter the DSA-2000 has ad justed 
the flat top, vari a tions in de tec tor rise time will not af fect the out put.

The in struc tions pre sented be low as sume the DSA-2000 is set up as out lined in “Spec -
tros copy Sys tem Setup” on page 53. The BDC does not change the Rise Time set ting;
use the 5.6 µs de fault value or set as de sired. For ad di tional in for ma tion on set ting the
Rise Time and Flat Top please re fer to Ap pen dix B, “Per for mance Ad just ments”.

To ini ti ate the Auto BDC pro cess, per form the fol low ing steps:

 1. Adjust the 60Co radioactive source for an incoming count rate (ICR) between
1 and 20 kHz. The Auto BDC may fail to converge if the incoming count rate
is not within this count rate range. The ICR can be verified by viewing the
Status Page. Select MCA | Adjust | Status from the Acquisition and Analysis 
window, then “Update” to update the ICR status whenever the radioactive
source is adjusted.

Note Al though any ra dio ac tive source may be used, the most ac cu rate ad just ment is
ob tained us ing sim ple sources such as 57Co, 137Cs or 60Co. The Auto BDC op -
er ates prop erly with spec tral peaks lo cated within 25% to 100% of the sys tem
dy namic range. How ever, best per for mance is ob tained with the sys tem gain
ad justed to place the pri mary peaks within the top 75% to 95% of the sys tem
dy namic range. Once the Auto BDC has com pleted, re place the cal i bra tion
source with the sam ple to be an a lyzed and ad just the sys tem gain as re quired.

 2. Initiating Auto BDC:

Note: The Gain and Pole/Zero should be set prior to initiating the Auto BDC
function.

Select the Filter Device Adjust screen (under the MCA | Adjust menu) and
press the AUTO BDC “Start” button. The BDC BUSY LED will illuminate
for the duration of the process. During this time, normal operation of the
DSA-2000 is suspended while detector rise time data is being acquired.

Note Spec tral data ac quired dur ing the Auto BDC pro cess may
be cor rupted and should be dis carded or cleared when the
auto BDC Pro cess has com pleted.
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Upon completing a successful BDC and setting of the Trapezoid Flat Top, the 
BDC BUSY LED will turn off. Verify the new Flat Top setting. The Filter
Device screen must be updated to show the new value, momentarily switch
the Device Adjust screens by clicking on the Stab or Gain button, then back to 
the Filter Device Adjust screen.

 3. Unsuccessful BDC and Error Messages

If the Auto BDC operation fails to complete after initiation, the BDC BUSY
LED will turn off and the message “General SAD error” will be posted in the
error dialog box. Click on the Ok button to clear the message.

The BDC operation could have failed for one of the following reasons:

a. BDC Time Out Er ror – The Auto BDC has failed to com plete
within a max i mum time of five min utes. This may re sult if the de -
tec tor/preamp sig nal is not con nected or the in com ing count rate
(ICR) is be low 1 kHz. Ad di tional causes may be ex ces sive noise or
ab nor mal vari a tions of the Trap e zoid base line. This could re sult
from ex ces sive de tec tor microphonics, high volt age arch ing in the
de tec tor or preamp, sec ond ary preamp sig nal time con stants or a
dam aged de tec tor. For this case, the Flat Top may be set man u ally;
se lect FLAT TOP un der the Fil ter pa ram e ter group.

b. In com ing Count Rate Too High – The in com ing count rate (ICR)
ex ceeds 20 kHz. The Auto BDC will not op er ate prop erly if the ICR 
ex ceeds 20 kHz. For this con di tion, the er ror mes sage will be posted 
very quickly, long be fore the time out oc curs.

Acquiring a Spectrum
Please re fer to the Ge nie-2000 Op er a tions Man ual for spe cific op er at ing in struc tions.

Place a low ac tiv ity 60Co source on the de tec tor. Set the MCA to COLLECT or
ACQUIRE. For the DSA-2000 setup per formed in “Spec tros copy Sys tem Setup” on
page 53, the 1332  keV 60Co peak should col lect in chan nel 6500 to 7200 for a de tec tor
preamp gain of 500 mV/MeV and 8192 mem ory or spec trum size.

Ad just the DSA-2000’s gain to po si tion the 60Co peaks to the de sired MCA spec tral
lo ca tion. The Super Fine Gain (SFG) con trol pro vides 100 times more res o lu tion than
the Fine Gain. Use the SFG when match ing the gains of sev eral de tec tors or when es -
tab lish ing a spe cific gain cal i bra tion (en ergy per chan nel).
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7. PUR/LTC Operation

The Model DSA-2000 Dig i tal Spec trum An a lyzer in cludes a pileup rejector and live
time corrector. The pile up rejector in spects for pulse pileup and al lows only non-piled 
up events to be pro cessed and stored into the spec trum. The re sult is a re duced num ber 
of counts in the pileup re gion and re duced spec tral in ter fer ence for im proved quan ti ta -
tive mea sure ment and anal y sis.

To com pen sate for dead times as so ci ated with re jected pulses and am pli fier pro cess ing 
times, the Model DSA-2000 gen er ates a dead time (DT) sig nal which ex tends the col -
lec tion time by the ap pro pri ate amount.

Pileup Rejection With a Live Source
The pileup rejector mon i tors the sig nal pro cess ing ac tiv i ties of the fast discriminator
(fast chan nel) and dig i tal fil tered sig nal (slow chan nel) and al lows only sig nals re sult -
ing from a sin gle de tec tor event to be pro cessed and stored in the spec trum. The fast
discriminator de tects the ar rival of in put events and is ca pa ble of dis crim i nat ing be -
tween mul ti ple events sep a rated by less than 500 ns. If the fast discriminator de tects
two or more events within the pro cess ing time of the slow chan nel, the event is con -
tam i nated by pileup and is dis carded.

The fast discriminator thresh old is au to mat i cally ad justed just above the sys tem noise
level for ac cu rate op er a tion. How ever, for the dis crim i nat ing re searcher or spe cial cir -
cum stances the thresh old can be op ti mized man u ally. For in struc tions on ad just ing the
thresh old man u ally, see “Man ual Fast Discriminator Thresh old” on page 92.

The fol low ing steps will dem on strate the op er a tion of the Pileup Rejector and its abil -
ity to re duce spec tral in ter fer ence.

 1. Connect the Model DSA-2000 and set it up as described in “Spectroscopy
System Setup” on page 53.

 2. For the following demonstration of the Pileup Rejector, a 57Co source will be
used. Due to the lower energy of this source, the system gain will need to be
increased; set the gain as follows:

Coarse Gain: x40
Fine Gain: x1.6000
SF Gain: 0.0000e-2
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Leave the re main ing func tions as pre vi ously setup. Ver ify that the LTC mode
is set on; the func tion is lo cated on the Gain De vice Ad just screen.

Note The pile up rejector (PUR) and Live time corrector (LTC) op er ate as an in te -
gral sys tem. The LTC On/Off func tion con trols both the PUR and the LTC.

 3. Pole/Zero Compensation

The Pole/Zero was previously adjusted and it should not be necessary to do it
again. If for some reason readjustment is necessary, please follow the
directions in “Detector Matching” on page 58.

 4. Adjust the DSA-2000 Gain to locate the 122 keV 57Co peak in channel 3500.
This is to allow the Pileup region and sum peaks to be viewed in the upper
half of the spectrum.

 5. Readjust the 57Co incoming count rate (ICR) for 50 kcps.

 6. Set the MCA preset to 60 seconds Live Time.

 7. Set the MCA acquire to OFF, clear the memory and set acquire to ON.
Accumulate a spectrum with the LTC ON.

 8. Save the spectral file or print the spectrum or make note of the background
counts and sum peaks for comparison with the LTC set OFF.

 9. Set the LTC to OFF, clear the memory and set acquire to ON. Accumulate a
spectrum with the LTC OFF.

10. Compare the two spectra, LTC On and LTC Off, overlapping them with the
compare function, as seen in Figure 44.

The spectra shown in the comparison are for an ICR of 50 kcps and 4 µs Gaussian
Equivalent Processing Time (Rise Time: 5.6 µs and Flat Top: 0.8 µs). Note the
reduction in magnitude of both the sum peaks and background counts. Also note the
improved resolution of the sum peaks. The background reduction and improved
resolution are directly indicative of the Pileup Rejector’s capabilities, since only sum
peak pulses which are indeed 100% in coincidence are processed.
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Live Time Correction With a Live Source

Live Time Correction With a Live Source
To com pen sate for events re jected due to pile-up and pro cess ing time, a sys tem dead
time is de rived by the live-time cor rec tion func tion. The dead time sig nal con trols the
MCA “Live-Time” clock which ex tends the ac qui si tion time by the ap pro pri ate
amount.

The ac cu racy of the Live Time Cor rec tion (LTC) de ployed on both tra di tional an a log
elec tronic and the DSA-2000 Dig i tal Spec trum An a lyzer is de pend ent on the op er a tion 
of the Fast Discriminator (fast chan nel) and the pulse evo lu tion time or dead time of
the shaped sig nal (slow chan nel). In the case of the DSA-2000, the slow chan nel is the
dig i tal fil tered trap e zoid sig nal. Ac cu rate Live Time Cor rec tion is ob tained when the
en ergy thresh old and dy namic range of the fast chan nel and slow chan nel are the same. 
In prac tice how ever, the en ergy thresh old of the fast chan nel is forced to be much
higher com pared to the slow chan nel. In or der to ob tain good pulse pair or tim ing res o -
lu tion, the fast chan nel em ploys lit tle or no noise fil ter ing. As a re sult, the sig nal to
noise ra tio is much worse, re quir ing a higher en ergy/noise thresh old.

To op ti mize the LTC ac cu racy on tra di tional sys tems, the ADC LLD is ad justed or op -
ti mized to nor mal ize the en ergy thresh old of the slow and fast chan nels. How ever, this
has the un de sir able ef fect of af fect ing the spec tral low en ergy cut off.

On the DSA-2000, the “LT Trim” func tion al lows mi nor ad just ment of the pulse evo -
lu tion time or dead time of the dig i tal trap e zoid sig nal to nor mal ize the fast and slow
chan nel en ergy thresh olds with out af fect ing the spec tral low en ergy cut off thresh old.

Figure 44 Comparing 57Co Spectra with PUR On and Off



The LT Trim has an ad just ment value of 0 to 1000 and the de fault value is 250, which
gives good Live Time cor rec tion per for mance for most ap pli ca tions. In the steps that
fol low, Live Time Cor rec tion ac cu racy is mea sured us ing the “two source method”
which mon i tors the area of a ref er ence spec tral peak when sub jected to vary ing rates of 
back ground counts.

Typ i cal LTC per for mance (ref er ence peak area vari a tion) us ing the de fault LT Trim
set ting is typ i cally less than 3% for dead times of 50%. The dis crim i nat ing user can
im prove per for mance fur ther, for the in tended ap pli ca tion, by cal i brat ing the sys tem
us ing the “Two Source Method” and op ti miz ing per for mance us ing the LT Trim.

The fol low ing steps are de signed to dem on strate and ver ify the ef fec tive ness of the
Live Time Cor rec tion func tion. The ver i fi ca tion/op ti mi za tion pro cess uses the “Two
Source Method” which as sumes that source “A” is 60Co and source “B” is 137Cs. The
1173.2 keV peak of 60Co will be used as a ref er ence. The up per peak, at 1332.5 keV, is 
not a good choice be cause the sum peak of 137Cs at 2 x 661.6 = 1323.2 keV would in -
ter fere with the mea sure ment.

 1. Connect and set up the Model DSA-2000 as described in “Spectroscopy
System Setup” on page 53.

 2. Verify LTC is set ON.

 3. Pole/Zero Compensation

The Pole/Zero was previously adjusted and it should not be necessary to do it
again. If for some reason readjustment is necessary, please follow the
directions in “Detector Matching” on page 58.

 4. Set the MCA’s preset to 500 Live seconds.

 5. Position the 60Co source near the Ge detector and adjust for an incoming
count rate of 2 to 5 kcps. The 1173.2 keV 60Co reference peak should be at
approximately 80% of the spectral full scale range. If necessary, adjust the
DSA-2000 gain to properly locate the peak.

Note Once in place, the source should not be moved or al tered in any way for the re -
main der of the ex per i ment!

 6. Clear the MCA and acquire a spectrum for 500 live seconds. Record the net
area of the 1173.2 keV 60Co peak (source “A”).
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 7. To the 60Co source, add approximately 25 kcps of 137Cs to make the total
incoming rate 30 kcps.

 8. Clear the MCA, Collect a new spectrum for 500 live seconds, and record the
net area of source “A”.

 9. Compare the net area of the 1173.2 keV 60Co peak acquired in step 6 and
compute the percentage change.

10. If improvement is needed, try adjusting the LT TRIM slightly and repeat steps 
6 through 9 until an optimum setting is achieved. The LT Trim function is
located on the Gain Device Adjust screen. The value can be
decremented/incremented over a range of 0 to 1000 using the adjust slide bar
(the default setting is 250).

Since the detector-source geometry was maintained and the preset Live Collection
time was held constant, the 60Co (1173.2 keV) net area can be used as a standard when
comparing the effect of adding background counts Cs137 (661 keV).

Note Lowering the LT Trim value will in crease the sys tem dead time and counts in
the ref er ence peak area at high count rates.

11. Set the LTC ON/OFF switch to Off. Repeat steps 4 through 9. Compare the
deviation of source “A’s” spectrum when the LTC is ON and the LTC is OFF.

With the LTC OFF, large changes will be observed in the reference net peak are as a
function of count rate. With the LTC set ON, changes in the reference peak net area
will be significantly reduced. The Live Time corrector extends the collection time
compensating for signal processing time and events rejected due to pileup.

Note Per for mance may vary and is de pend ent on fac tors such as spec trum en ergy
dis tri bu tion, de tec tor char ac ter is tics such as ge om e try, size, and de tec tor bal -
lis tic def i cit.

PUR Guard
The PUR Guard Time (GT) func tion is pro vided to op ti mize the per for mance of the
Pileup Rejector. The pile up re ject in ter val is de fined as GT x TR+TFlat Top where:

GT = PUR Guard Time se lec tion; 8 se lec tions rang ing from 1.1 to 2.5 are pro -
vided
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TR = Fil ter Rise Time se lec tion

TFlat Top = Fil ter Flat Top se lec tion

With the default (minimum) PUR GT setting (1.1x) the pile up reject interval and the
Peaking Time are the same; see Figure 45.

Sub se quent events ar riv ing within the PUR re ject in ter val are re jected, events oc cur -
ring af ter wards are ac cepted. In creasing the Guard Time ex tends the pile up re jec tion
in ter val to pro tect sub se quent events from be ing cor rupted by anom a lies as so ci ated
with the tail of the pre vi ous event. As ex pected, through put is re duced as the Guard
time and pile up re jec tion in ter val are in creased. The max i mum Guard Time set ting
(2.5x) re quires the pre vi ous event to fully re turn to the base line be fore sub se quent
events are ac cepted. The de fault Guard Time (1.1x) is min i mum and pro vides op ti -
mum per for mance and max i mum through put for most de tec tor ap pli ca tions.

For the ex am ple shown above, the sec ond event be gins be fore the first re turns to the
base line. This is not nor mally a prob lem and the sec ond event should be ac cepted for
max i mum through put. How ever, if the tail of the first event ex hib ited de tec tor-induced 
anom a lies, the sec ond event would be cor rupted and should not be ac cepted. To pre -
vent ac cep tance of this cor rupted event, the PUR Guard should be in creased as shown.

Some de tec tors with RC preamps may ex hibit sec ond ary time con stants which is ev i -
denced by a short lived un der shoot or ring on the trail ing edge of the shaped sig nal
(see Fig ure 46).
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This be hav ior is usu ally due to non-ideal char ac ter is tics of the preamp feed back re sis -
tor. Events that fall on the tail of an event which ex hib its this be hav ior will be come
cor rupted or dis torted when min i mal guard time is se lected. In this case, the spec tral

peaks will be dis torted with ex ces sive high or low side tail ing at high count rates.
Events that ar rive too close and are cor rupted by the tail of the pre vi ous pulse can be
re jected by in creas ing the Guard Time. For prob lem atic de tec tors this will re duce
spec tral dis tor tion at high count rates, but at the ex pense of re duced through put.

PUR Guard Setup
The de fault PUR Guard Time is 1.1x. This Guard Time is min i mum and does not ex -
tend the pile up re jec tion in ter val be yond the peak ing time. For events that ex hibit sec -
ond ary time con stants or other anom a lies, mea sure the pulse width from the lead ing
edge to where it re turns to the base line and be comes sta ble. This is shown as time TW
in Fig ure 46. The re quired guard time is de ter mined by di vid ing TW by the Peaking
Time (1.1TR + TFlat Top).
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Figure 46 Preamplifier Secondary Time Constant

Scope:
Horiz: 20 mV/div
Vert: 10 µs/div



For ex am ple:

• The filter rise time is set to 5.6 µs and the flat top is set to 0.8 µs.

• The Peaking Time is: 1.1 x 5.6 µs + 0.8 µs = 7.0 µs. TW for a stable baseline is
15.0 µs.

• The desired guard time setting is: TW/Peaking Time = 15.0/7.0 = 2.1

If the calculated guard time falls in between available selections, set the PUR Guard
for the next higher setting. The pileup rejection interval will now be extended beyond
the peaking time. Subsequent events that occur within the pileup reject interval of
15 µs will be rejected. After this instance, the anomaly associated with the tail of the
previous pulse is over and subsequent events can be accepted. As noted earlier,
extending the PUR interval by adding Guard Time will degrade throughput. Highest
throughput is obtained with the PUR Guard set for minimum; x=1.1.

The PUR Guard adjust function is located on the Gain Device Adjust screen. The
value can be decremented/incremented using the adjust slide bar. The adjust range is
1.1x to 2.5x (the default setting is 1.1x).

PUR Guard Adjustment Using a Live Spectrum
As men tioned ear lier, de tec tor/preamplifier in duced ef fects on the trail ing edge of the
shaped sig nal will cause spec tral dis tor tion; low or high side tail ing.

At mod er ate to high count rates, ob serve the shape of the spec tral peaks. They should
ap pear sym met ri cal. Low or high side tail ing may in di cate the pres ence of
preamplifier-induced ef fects cor rupt ing the trail ing edge of the shaped sig nal. This
could also be due to a mis ad justed pole/zero. Ver ify the Pole/Zero is cor rectly op ti -
mized (re fer to “De tec tor Matching” on page 58 or Ap pen dix B, “Per for mance Ad just -
ments”.

If the Pole/Zero is not the prob lem, set the PUR Guard to 2.5x and ac quire a new spec -
trum. If the sym me try of spec tral peaks im proves, this af firms that trail ing edge pileup
ef fects as so ci ated with the shaped sig nal are re spon si ble. Re duce the PUR Guard time
to the next lower set ting of 2.3x and re-acquire a spec trum. If the sym me try and
FWHM of the spec tral peaks re main good, re duce the PUR Guard time again to the
next lower set ting. Re peat this pro ce dure un til spec tral dis tor tion be gins to re ap pears,
then set the PUR Guard time to the next higher set ting.
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A. Specifications

Inputs
AMP IN – Ac cepts pos i tive or neg a tive sig nals from an as so ci ated de tec tor
preamplifier; am pli tude ±10 V di vided by the se lected gain, ±12 V max i mum; rise
time: less than the se lected flat top time set ting; de cay time con stant: 40 µs to in fin ity;
Zin var ies with Coarse Gain and Polarity set tings from 500 to 2 kΩ.

GATE – Ac cepts a pos i tive logic pulse or dc level; high am pli tude ≥+2.5 V; low am -
pli tude ≤+400 mV, 0 to +7 V max i mum; dc cou pled; open in put al lows PHA op er a -
tion; load ing is 1 kΩ to +5 V with Co in ci dence se lected and 1 kΩ to 0 V with
Anti co inci dence se lected; min i mum pulse width ≥50 ns; In COINC (ANTI co inci -
dence) mode a pos i tive (neg a tive) logic pulse or dc level dur ing the rise time and flat
top of the trap e zoidal wave form will en able the con ver sion in pro cess; if the GATE is
low (high) dur ing this time the im pend ing con ver sion will be dis abled; the re con -
structed trap e zoidal wave form can be seen at the MONITOR out put.

TRP INH – Ac cepts a stan dard TTL logic sig nal; func tion al ity is de pend ent on which
In hibit Mode is se lected. NORM se lected: re sets and in hib its the pileup rejector and
ex tends the Dead Time sig nal for the du ra tion of the INH sig nal. RESET preamp se -
lected: in hib its the DSA-2000 dur ing the preamplifier re set cy cle, the lead ing edge of
the INH sig nal re sets the pileup rejector and al lows the DSA-2000 to au to mat i cally
dis able pulse pro cess ing and ex tend the sys tem dead time for the du ra tion of the re sul -
tant over load event. The to tal in hibit time is the OR of the ex ter nal INH sig nal and the
DSA-2000’s re set dis able time, which ever is lon ger. Pos i tive true or neg a tive true sig -
nal po lar i ties, user selectable; min i mum pulse width is 1 µs; load ing 4.7 kΩ; logic high 
≥+3.6 V, logic low ≤+1 V; 0 to +12 V max i mum; rear panel BNC con nec tor.

HV INH – Logic low or ground in hib its the HV out put; max logic low ≤0.7 V; logic
high ≥2.0 V or open cir cuit en ables; load ing: 4.7 kΩ pull-up re sis tor to +5 or +12 V,
pull-up volt age is com puter selectable.

MCS IN – MCS counts in put; HCT com pat i ble; logic low ≤+0.9 V, logic high
≥+3.2 V, min i mum pulse width ≥10 ns, max i mum rate ≥50 MHz.

PHA S/S – In put starts and stops PHA ac qui si tion, ac qui si tion time de ter mined by the
ar rival time of two se quen tial pulses; start and stop are neg a tive edge trig gered; TTL
com pat i ble; 10 kΩ pull-up re sis tor to +5 volts, logic low ≤+0.8 V, logic high ≥+2.0 V;
min i mum pulse width ≥10 ns.
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MCS S/S – In put starts and stops MCS ac qui si tion, ac qui si tion time de ter mined by the
ar rival time of two se quen tial pulses; start and stop are neg a tive edge trig gered; TTL
com pat i ble; 10 kΩ pull-up re sis tor to +5 V, logic low ≤+0.8 V, logic high ≥+2.0 V;
min i mum pulse width ≥10 ns.

RDY – Sam ple changer ready in put; holds off ac qui si tion un til the sam ple changer
mech a nism sig nals that the sam ple is in the proper po si tion; level-triggered com puter-
selectable po lar ity. TTL com pat i ble; 10 kΩ re sis tor to ground; logic low ≤+0.8 V,
logic high ≥+2.0 V.

DIAGNOSTIC – Di ag nos tic port; RS-232; rear panel 9-pin male, D-connector.

Outputs
MONITOR – Pro vides view ing of sam pled data, re con structed in time, as a user aid to
as sist with setup; dig i tally fil tered Trap e zoidal/Tri an gu lar pulse; am pli tude lin ear to
+8 V; 8 V max; Zout ≈50 Ω; short cir cuit pro tected; front panel BNC con nec tor.

ICR – ICR (In com ing Count Rate) pro vides a stan dard TTL logic sig nal; fre quency
cor re sponds to in put count rate; pos i tive true; width ≈150 ns, Zout ≈50 Ω; rear panel
BNC con nec tor.

HV – High volt age out put; pro gram ma ble range and po lar ity; ±5000 V dc with
100 µA out put cur rent ca pa bil ity or +1300 V dc with 500 µA out put cur rent ca pa bil ity; 
res o lu tion of 1 part in 4096; rear panel SHV con nec tor iso lated from chas sis ground by 
47 Ω re sis tor and par al lel 33 µH choke.

MSP – Most Sig nif i cant Pulser: logic sig nal used to con trol high am pli tude pulse from
as so ci ated pre ci sion dual am pli tude pulser; com puter selectable rates of 50 Hz,
100 Hz, 500 Hz and 1 kHz; edge trig gered, trig ger edge de pend ent on de tec tor’s high
volt age po lar ity; HC out put through 33 Ω se ries re sis tor. Note: de tec tor must be
equipped with Canberra pre ci sion dual am pli tude pulser.

LSP – Least Sig nif i cant Pulser: HC com pat i ble logic sig nal used to con trol low am pli -
tude pulse from as so ci ated pre ci sion dual am pli tude pulser; com puter selectable rates
of 50 Hz, 100 Hz, 500 Hz and 1 kHz; edge trig gered, trig ger edge de pend ent on de tec -
tor’s high volt age po lar ity; HC out put through 33 Ω se ries re sis tor. Note: de tec tor must 
be equipped with Canberra pre ci sion dual am pli tude pulser.

10 Base 2 – Thin wire Ether net; rear panel BNC.

AUI – Ether net AUI; rear panel 15-pin, fe male D-connector.
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ADV – Sam ple changer ad vance, logic sig nal which en ables ex ter nal sam ple changer
move ment; po lar ity se lected by com puter; pulse width  ≥200 ms; TTL com pat i ble;
logic low ≤0.4 V, logic high ≥2.4 V.

PREAMP – Pro vides ±24 V, ±12 V (±3%) and ground for stan dard preamplifiers;
±24 V at 50 mA max, ±12 V at 100 mA max; rear panel 9-pin D-type con nec tor.

Front Panel Indicators
POWER – Green LED, in di cates ac power is on.

HV ON – Green LED, in di cates HVPS is on.

HV FAULT – Yel low LED in di cates a high volt age fault (e.g., de tec tor warmup, loss
of high volt age).

+5 kV – Green LED in di cates HVPS po lar ity and range is set to +5  kV.

+1.3 kV – Green LED in di cates HVPS po lar ity and range is set to +1.3 kV.

–5 kV – Green LED in di cates HVPS po lar ity and range is set to –5 kV.

VOLTAGE kV – 20-segment hor i zon tal bar graph in di cat ing 0 to 5 kV.

% DEADTIME – 20-segment hor i zon tal bar graph in di cat ing 0 to 100 % deadtime.

PUR ON – Green LED in di cates PUR func tion is on or en abled.

ACQUIRE – Green LED in di cates MCA is ac quir ing.

FAULT – Yel low LED in di cates Ether net com mu ni ca tion fault.

COMM TX – Green LED in di cates Ether net trans mit ac tiv ity.

COMM RX – Green LED in di cates Ether net re ceive ac tiv ity.

ICR – Green LED in di cates in com ing count rate ac tiv ity; also serves as a user aid
when set ting the Fast Discriminator man u ally.

BDC BUSY – Green LED in di cates Auto BDC is in pro cess.
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Rear Panel Connectors
AC LINE – VDE ap proved IEC 320 line-entry mod ule to ac cept de tach able 3-wire
power cord.

AUI – Ether net AUI Con nec tor; rear panel 15-pin D-connector.

10 Base 2 – Thin Wire Ether net; rear panel BNC.

DIAGNOSTIC – S-232; rear panel 9-pin male D-connector.



Programmable Controls

Gain
Con tin u ously vari able from x2.0 to x1536.

COARSE GAIN; x5, x15, x40, x120, x330, x960.

FINE GAIN; Range – x0.4 to x1.6.

SUPER FINE GAIN; Range – 0.0000e–2 to 3.000e–2; the SFG adds to the FINE
GAIN Value; res o lu tion is better than 1 part in 16 000.

CONV GAIN – 256, 512, 1024, 2048, 4096, 8192, or 16 384 chan nels. Rep re sents the
full scale res o lu tion of the in put sig nal. Con ver sion range is set to equal the se lected
con ver sion gain.

LLD – Dig i tal Lower Level Discriminator for min i mum in put ac cep tance level; ad just -
ment range 0.0% to 100% of the spec trum full scale range.

OFFSET – Off sets the spec trum to the left; sub tracts 0 to 16 128 chan nels in bi nary
mul ti ples of 128 chan nels.

ZERO ADJUST – Dig i tal Zero Ad just ment; ±3.125% of the spec trum full scale range.

INP POLARITY – Se lects ei ther POSITIVE or NEGATIVE in put po lar ity.

INH POLARITY – Se lects ei ther POSITIVE or NEGATIVE in hibit po lar ity.

PUR GUARD – Se lects guard time mul ti plier “GT” in in cre ments of 1.1, 1.3, 1.5, 1.7,
1.9, 2.1, 2.3 and 2.5 to re ject trail ing edge pile-up in the event of de tec tor/preamp
anom a lies; guard time ex tends from peak de tect time by the amount (GT x TR+ 
TFlat Top); ”GT=1” se lects min i mum re solv ing time for max i mum through put.

FDISC MODE – AUTO: Fast Discriminator (FD) thresh old is op ti mized au to mat i -
cally; MANUAL: Fast Discriminator sig nal is over a range of 0-100%.

INHIBIT MODE – NORM: the sys tem is gated off while ex ter nal INHIBIT is set true; 
RESET: the in hibit time is au to mat i cally ex tended to ac count for the sys tem over load
re cov ery time or while ex ter nal INHIBIT is set true.

COINC MODE – In the CO IN Ci dence (ANTI co inci dence) mode a pos i tive GATE
pulse en ables (dis ables) the con ver sion of the pres ent in put.
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FDISC SETTING – Al lows ad just ment of the fast discriminator thresh old level when
MANUAL DISC THRES is se lected. The ad just ment range is 0% to 100%; the front
panel ICR LED serves as a user aid when man u ally set ting the Fast Discriminator
thresh old.

LT TRIM – Al lows ad just ment of the trap e zoid pulse evo lu tion time or dead time to op -
ti mize Live Time Cor rec tion (LTC) per for mance. The ad just ment range is 0 to 1000; the
de fault value of 250 pro vides good LTC per for mance for a wide range of ap pli ca tions.

LTC MODE – ON: En ables pileup rejector and live time corrector (LTC), LTC gen er -
ates dead time to ex tend the ac qui si tion time to com pen sate for events that are piled up 
and re jected; OFF: Pileup rejector and LTC dis abled.

Filter
RISE TIME – 35 rise and fall times rang ing from 0.4 µs to 28 µs; step size de pend ent
on rise time range; may be viewed on the MONITOR out put.

FLAT TOP – 21 flat top time se lec tions rang ing from 0 to 3 µs; in cre ment size de -
pend ent on flat top range; may be viewed on the MONITOR out put.

BLR MODE – AUTO: The base line re storer is au to mat i cally op ti mized as a func tion
of the trap e zoid shap ing time and count rate; HARD, MEDIUM, or SOFT: Sets the
base line re storer to fixed rates.

POLE/ZERO – Dis plays the cur rent Pole/Zero set ting; value ranges from 0 to 4095. 1
to 4095 rep re sents 1.7 ms to 40 µs; a value of zero sets the pole/zero com pen sa tion off
or to in fin ity; ad just ment en abled when RC preamp type is se lected; in cre ment/dec re -
ment value us ing the as so ci ated slider bar.

BDC – Com puter com mand to op ti mize the trap e zoidal flat top pa ram e ters to match
the charge col lec tion time of the de tec tor.

Auto P/Z (DSA-2000A only) – Avail able only for the DSA-2000A with au to matic
pole/zero op tion in stalled. Com puter com mand ini ti ates the au to matic pro cess.

PREAMP TYPE – Se lects the pole/zero mode; RC: pole/zero can be ad justed by com -
puter com mand; range 40 µs to in fin ity; RESET: Sets pole/zero at in fin ity for use with
pulsed charged res to ra tion (RESET) preamplifiers.

HVPS
RANGE – +5000, +1300, –5000.
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VOLTAGE LIMIT – Sets max i mum volt age limit; range de pends on RANGE se lec -
tion; +1300 to +5000 V, 0 to +1300 V or 0 to –5000 V.

STATUS – ON, OFF; sets the HVPS ON or OFF.

VOLTAGE – Ad justs the HVPS out put over the se lected volt age range and limit.

HVPS RESET – Re sets the power sup ply when a fault con di tion has oc curred.

INH SIGNAL – Sets the pull-up volt age of the HV INH con nec tor to +5 V or +12 V.
All Canberra de tec tors and preamps use +5 V.

Stabilizer
GAIN MODE – ON/OFF: en ables or dis ables the Gain Mode; HOLD: dis ables the sta -
bi lizer Gain Mode, but main tains the cur rent Gain cor rec tion fac tor; Cen troid (0 to
16 376 chan nels), Win dow (1 to 128 chan nels), Spacing (2 to 512 chan nels) ra tio (0.01 
to 100) cor rec tion rate (1 to 512); cor rec tion range of ±1% of full scale for Ge and
±10% of full scale for NaI de tec tors.

ZERO – ON/OFF: en ables or dis ables the Zero Mode; HOLD: dis ables the sta bi lizer
Zero Mode, but main tains the cur rent Zero cor rec tion fac tor; Cen troid (0 to 16 376
chan nels), Win dow (1 to 128 chan nels), Spacing (2 to 512 chan nels) ra tio (0.01 to
100), cor rec tion rate (1 to 512); cor rec tion range is ±1% of full scale.

MCS

Modes
Events are counted for the du ra tion of a pro grammed amount of sweeps. Each SWEEP 
in cor po rates a pro grammed amount of chan nels. Each chan nel rep re sents a DWELL
du ra tion.

TTL – TTL pulses counted from MCS IN con nec tor.

Fast Discriminator – Gamma events counted from DSP.

ROI Dis crim i na tion – Gamma events counted if they oc cur within the pro grammed
ROI win dow.
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Programmable Settings
Dwell time – TTL or Fast Discriminator: 2 µs to 2048 s.

Res o lu tion – 
2 µs to 204.8 µs: 100 ns.
2 µs to 2.048 µs: 1 µs.
1 ms to 2.048 s; 1 ms.
1 s to 2048 s: 1 s.

ROI Dis crim i na tion – 4 µs to 310 µs.

Res o lu tion – 10(RT + FLAT TOP) µs.

Sweep Coun ter – 65 535 sweeps.

Disc Win dow – 1 to 32 768 chan nels.

Sweep Mode – Sweep Coun ter or Sweep For ever.

MCS Chan nel Range – 256 to 32 768.

Start Con trol – Ex ter nal Start via “MCS S/S”.

Stop Con trol – Ex ter nal Stop via “MCS S/S”/Pre set.

Sta tus bit avail able for sweep fin ished; in ter rupt avail able for sweep count.

Performance

Signal Processing
SPECTRUM BROADENING – The FWHM of 60Co 1.33  MeV gamma peak for an in -
com ing count rate of 2 kcps to 100 kcps will typ i cally change less than 6% for 2.8 µs
rise/fall time, 0.6 µs flat top and proper P/Z match ing. These re sults may not be re pro -
duc ible if the as so ci ated de tec tor ex hib its an in or di nate amount of long rise time sig -
nals.

INTEGRAL NONLINEARITY – ≤±0.025% of full scale over the top 99.5% of se -
lected range.
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DIFFERENTIAL NONLINEARITY – ≤±1% over the top 99% of the range in clud ing
the ef fects from in te gral nonlinearity.

GAIN DRIFT – ≤50 ppm/°C.

ZERO DRIFT – ≤10 ppm/°C.

OVERLOAD RECOVERY – Re covers to within 1% of full scale out put from x1000 over -
load in 2.5 non-overlapped pulse widths at full gain, at any shap ing (pro cess ing time), and
with pole/zero prop erly set.

Pileup Rejector/Live Time Corrector
PULSE PAIR RESOLUTION – 500 ns.

FAST DISCRIMINATOR – Thresh old set au to mat i cally or man u ally; min i mum de -
tect able sig nal lim ited by the de tec tor/preamplifier noise char ac ter is tics.

DEAD TIME CORRECTION – Ex tended Live-Time cor rec tion, ac cu racy of ref er ence 
peak area changes 5% (3% typ i cal) up to 50% sys tem dead time for 4 µs Gaussi an
equiv a lent pro cess ing time.

Acquisition
DATA MEMORY GROUPS – 1–32K (PHA) chan nels (sin gle mode only); 32 bits per 
chan nel, three day data re ten tion when power is lost. Di vis i ble into halves, quar ters,
eighths, and six teenths. 1–32K (MCS) chan nels; 32 bits per chan nel, three day data re -
ten tion when power is lost.

Note: Dur ing si mul ta neous op er a tion PHA/MCS, PHA mem ory groups re side in lower 
32K x 32 of ac qui si tion mem ory (i.e. PHA at 0–32K,  MCS at 32K–64K).

STORAGE MODE – PHA (Port 1), MCS (Port 2).

PRESET MODE – ROI, Live or True Time, Counts per chan nel.

TIME RESOLUTION – 0.01 s.

PRESET TIME – 1 to >4 x107 s.
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Start-Stop/Sample Changer
Sup port ex ter nal PHA or MCS start/stop and sam ple changer con trol (RDY and
ADVANCE) si mul ta neously.

Pro gramming of RDY and ADVANCE po lar ity are sup ported via com puter.

High Voltage Power Supply (HVPS)
LOW RANGE – +5 V to +1300 V at 500 µA pro gram ma ble to one part in 4096; cur -
rent limit: 1.1 mA max i mum.

HIGH RANGE – +1300 V to +5000 V or –10 V to –5000 V, pro gram ma ble to one
part in 4096; load cur rent 100 µA from 65 V to 5000 V, de rated 1.3 µA per volt be low
65 V; cur rent Limit: 250 µA.

RIPPLE AND NOISE – ≤5 mV peak to peak at full load for 1.3 kV range, ≤25 mV
peak to peak at full load  for 5 kV range.

TEMP. COEFFICIENT – ≤±50 ppm/°C af ter 30 min ute warmup.

OUTPUT STABILITY – Long term drift of out put volt age is ≤0.01%/h and
≤0.02%/8 h at con stant load and am bi ent tem per a ture af ter 30 min ute warmup.

VOLTAGE ACCURACY – ±10% of set ting.

REGULATION – For the 5 kV range, ≤0.02% vari a tion in out put volt age over the
load range at con stant am bi ent tem per a ture.

OVERLOAD PROTECTION – The high volt age power sup ply will with stand any
over load, in clud ing a short cir cuit, for an in def i nite pe riod.

Environmental
OPERATING TEMPERATURE RANGE – 0 to 50 °C.

HUMIDITY – Up to 80% non-condensing.

 OVERVOLTAGE CATEGORY – II.
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Tested to the en vi ron men tal con di tions spec i fied by EN 61010, In stal la tion Cat e gory I, 
Pol lu tion De gree 2.

Power
90–259 V ac (47–63 Hz) in four user selectable ranges; 90–113 V, 103–129 V,
193–243 V, or 220–259 V, se lected by line en try mod ule volt age se lec tion wheel; 60
watts max i mum; Line con nec tor: Line En try mod ule with in te gral IEC 320 con nec tor
to ac cept de tach able 3-wire line cord; fused with two 5 x 20 mm fuses: 4 A for 90–129 
V, 2 A for 193–259 V. On/Off con trol is pro vided by a rocker switch.

Physical
Alu mi num en clo sure with forced air cool ing fan. Op tional rack mount ing kit con sist -
ing of rack mount ears.

SIZE – 42.5 cm wide x 8.9 cm high x 40.6 cm deep (16.75 in. wide x 3.5 in. high x 16
in. deep).

WEIGHT – 8.5 kg (18.73 lb).

Ordering Information
DSA-2000 – pro gram ma ble Dig i tal Spec trum An a lyzer

DSA-2000A  – pro gram ma ble Dig i tal Spec trum An a lyzer with au to matic pole zero
op tion in stalled.
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B. Performance Adjustments

This ap pen dix de scribes how to make sev eral per for mance ad just ments: ad just ing the
rise time and the flat top, match ing the pole/zero man u ally, set ting the base line re -
storer, set ting the fast discriminator thresh old, and op er at ing the DSA-2000 with re set
preamps.

Rise Time and Flat Top Adjustments
The dig i tal fil ter em ployed in the DSA-2000 has a Tri an gu lar/Trap e zoidal weight ing
or shap ing func tion. The pro cess ing time (Shaping) is set by the Rise Time and Flat
Top se lec tions and is gen er ally a com pro mise be tween op ti miz ing through put and res -
o lu tion. Hav ing the abil ity to in de pend ently set the Rise Time and Flat Top al lows
greater flex i bil ity when op ti miz ing the pro cess ing time or shap ing for a wide va ri ety of 
de tec tor ap pli ca tions. The Rise Time sets the noise fil ter ing char ac ter is tics of the Dig i -
tal Fil ter while the Flat Top al lows for the charge col lec tion time of the par tic u lar de -
tec tor. In de pend ent ad just ment of the flat top al lows the shap ing func tion to be
op ti mized for de tec tors with long charge col lec tion time, with out a large in crease in
the over all pro cess ing time. For small de tec tors with min i mal charge col lec tion time
vari a tion or bal lis tic def i cit, the trap e zoidal shape re duces to tri an gu lar shap ing when
the Flat Top is set to min i mum or zero. The tri an gu lar/trap e zoidal shap ing func tion is
sym met ri cal. The fall time can not be set in de pend ently, it al ways equals the Rise Time 
se lec tion.

Shaping is ad justed by se lect ing the Rise Time and Flat Top, which de ter mine the
Trap e zoid pulse shape and optimizes per for mance for the spe cific de tec tor, spec tral
en ergy range and count rate. As in any sig nal pro cess ing ap pli ca tion, a per for mance
trade off ex ists be tween high res o lu tion and high through put. For ex am ple when us ing
a small Ge de tec tor, 5.6 µs rise time and 0.8 µs flat top set tings pro vide op ti mum res o -
lu tion over a wide range of count rates. How ever, a 2.8 µs rise time and 0.6 µs flat top
will de grade low count rate res o lu tion per for mance slightly, but re sults in less res o lu -
tion broad en ing and peak shift over a much wider count rate range.

For ul tra high count ing and through put rates, rise time and flat top set tings of less than
1 µs may be used. For this case, op ti mum res o lu tion is traded off for in creased count
rate per for mance. For high res o lu tion de tec tors, lon ger rise time set tings of fer a better
sig nal to noise (S/N) ra tio and lon ger flat top set tings re duce the ef fects of bal lis tic
def i cit. How ever, as the sys tem count rate in creases, res o lu tion may de grade more rap -
idly due to in creased pro cess ing time and the ef fects of pulse pile-up.
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For most Ge de tec tor ap pli ca tions, dig i tal trap e zoidal shap ing pro vides Gaussi an
equiv a lent res o lu tion with half the pro cess ing time. Faster pro cess ing time means the
DSA-2000 pro vides sig nif i cantly greater through put than a tra di tional an a log sys tem
with its pro cess ing or shap ing times set for equiv a lent res o lu tion. When us ing small
Ge de tec tors which are op ti mized for high count rate per for mance, throughputs of 100
kcps can be achieved. To achieve 100 kcps and higher through put, the high est spec tral
peak must not ex ceed 80% of full scale. For more in for ma tion on count rate per for -
mance, re fer to Can berra’s Ap pli ca tion Note “Per for mance of Dig i tal Sig nal Pro ces -
sors for Gamma Spec tros copy”. Please con tact your sales rep re sen ta tive to re quest a
copy.

How ever, the set tings which re al ize re duced pro cess ing time, high through put and
equiv a lent res o lu tion for Ge de tec tors may be a bit ag gres sive for some low en ergy ap -
pli ca tions. For these ap pli ca tions, which in clude LEGe, Si(Li) and X-ray de tec tors,
res o lu tion will be equal to or better than that ob tained with tra di tional an a log sys tems
when the Rise Time and Flat Top fil ter pa ram e ters are op ti mized for res o lu tion. For
this case, the trap e zoidal rise time pa ram e ter is in creased so that the pro cess ing time
and through put are equiv a lent to Gaussi an shap ing.

Ta ble B.1 lists the DSA-2000 Rise Time and Flat Top set tings which op ti mize per for -
mance for high through put/good res o lu tion and op tional set ting for best res o lu -
tion/lower through put when us ing Ger ma nium Co ax ial de tec tors.

Ta ble B.1 Gaussi an Shaping vs. Through put and Res o lu tion

Gaussi an
Shaping (µs)

High est Through put1

Rise Time / Flat Top
High est Res o lu tion2

Rise Time / Flat Top

0.5 µs 0.8 µs / 0.2 µs 1.2 µs / 0.2 µs

1.0 µs 1.2 µs / 0.6 µs 2.8 µs / 0.6 µs

2.µs 2.8 µs / 0.6 µs 5.6 µs / 0.6 µs

4.µs 5.6 µs / 0.8 µs 12 µs / 0.8 µs

6.µs 8.8 µs / 1.2 µs 18.4 µs / 1.2 µs

12.µs 16.8 µs / 2.4µs 28 µs / 2.4 µs

Note 1: Op ti mized for high through put, good or equiv a lent Gaussi an
shap ing res o lu tion.
Note 2: Op ti mized for high est res o lu tion, equiv a lent Gaussi an shap ing
pro cess ing time/through put.
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Ta ble B.1 lists set tings for op ti miz ing through put or res o lu tion. Of course a set ting in
be tween can be cho sen to op ti mize per for mance for a spe cific ap pli ca tion. The Gaussi -
an Equiv a lent Shaping Times are sug gested as start ing val ues. You may change these
val ues to en hance through put or res o lu tion as re quired by your ap pli ca tion.

As pre vi ously men tioned, the shap ing times rec om mended for high est through put pro -
duce a trap e zoidal pulse re sponse which has ap prox i mately one-half the pro cess ing
time when com pared with tra di tional an a log Gaussi an shap ing am pli fi ers. These set -
tings re sult in al most twice the through put com pared to tra di tional an a log pulse pro -
cess ing, with lit tle or no res o lu tion deg ra da tion in most high en ergy Ge de tec tor
ap pli ca tions.

The shap ing times rec om mended for high est Res o lu tion pro duce a trap e zoidal pulse
re sponse with a pro cess ing time that is equiv a lent to tra di tional an a log sig nal pro cess -
ing. Lon ger rise time and flat top set tings pro vide better noise fil ter ing and re duced
bal lis tic def i cit. How ever, as the sys tem count rate in creases, res o lu tion and through -
put may de grade as a re sult of in creased pro cess ing time and the ef fects of pulse pile-
up.

The op ti mum shap ing-time con stant de pends on the de tec tor char ac ter is tics (such as
size, noise char ac ter is tics and col lec tion char ac ter is tics), preamplifier and in com ing
count rate. Set tings for typ i cal ger ma nium co ax ial de tec tors have been dis cussed
above. Ta ble B.2 lists DSA-2000 rise time and flat top set tings for other com mon de -
tec tors.

Ta ble B.2 Set tings for Other Com mon Detectors

De tec tor  Rise Time/Flat Top (ms)

Scin til la tion [NaI(Tl)] 0.8/0.2 or 1.2/0.6

Pla nar Im planted Pas si vat ed Sil i con (PIPS)
(Sil i con Charged Par ti cle)

0.8 / 0.2, 1.2/0.6 or
2.8/0.6

Pro por tional Coun ter 0.8/0.2, 1.2/0.6 or 2.8/0.6

Lith ium Drifted Sil i con [Si(Li)] 8.8/1.2 or 16.8/2.4

Co ax ial Germanium 2.8/0.6 or 5.6/0.8

Low En ergy Germanium
5.6/0.8, 8.8/1.2 or
16.8/2.4
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Re fer to the spe cific De tec tor Op er a tor’s Man ual for the rec om mended shap ing time.
A good start ing point is the Gaussi an equiv a lent pro cess ing time se lec tions listed in
the ta ble on page 87. The Rise Time and Flat Top set ting can be op ti mized fur ther
through ex per i men ta tion. Col lect spec tra us ing rise time and flat top set tings above
and be low the rec om mended set tings, to op ti mize res o lu tion per for mance for your par -
tic u lar de tec tor and ap pli ca tion.

Flat Top Setting
The DSA-2000 al lows in de pend ent se lec tion of rise time and flat top. A de tec tor with
long charge col lec tion times will re quire a flat top long enough to pro cess all the
charge from the de tec tor (see “Au to matic Bal lis tic Def i cit Cor rec tion” on page 64). If
the flat top is too short, it may re sult in low side spec tral tail ing and de graded res o lu -
tion (How ever, if these symp toms oc cur at high rates only, the P/Z set ting may be mis -
ad justed. In this case, first ver ify the cor rect P/Z set ting and re ad just if nec es sary). To
set the flat top man u ally, start with a long value, then col lect a spec trum and ver ify
good res o lu tion and peak sym me try. Re duce the flat top and re peat the pro cess. Con -
tinue un til res o lu tion and peak sym me try be gin to de grade, then set the flat top to the
next higher value. The op ti mal (short est) flat top will al low the best through put.

The rise time set ting can be op ti mized sep a rately to achieve the best count rate/res o lu -
tion com pro mise. How ever, the op ti mum flat top for a de tec tor de pends some what on
the rise time se lec tion. There fore, the best cor rec tion for bal lis tic def i cit will be
achieved by run ning the Auto BDC func tion again or man u ally check ing the flat top
set ting if the rise time is in creased or de creased by a fac tor of two or more.

Tri an gu lar shap ing may give en hanced res o lu tion per for mance for small de tec tors hav -
ing lit tle vari abil ity in charge col lec tion time. To set the unit for tri an gu lar shap ing, ad -
just the rise time to the de sired value and set the flat top to zero.

P/Z Matching Using a Square Wave Generator
 1. Driving the preamp test input with a square wave will allow a more precise 

adjustment of the preamp matching.

 2. The DSA-2000’s GAIN, RISE TIME, FALL TIME and INPUT POLARITY
settings should be adjusted for the intended application.

 3. Adjust the square wave generator for a frequency of approximately 100 Hz.

 4. Connect the square wave generator’s output to the Preamp’s TEST INPUT.

 5. Remove all radioactive sources from the vicinity of the detector.
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 6. Set the scope’s Channel 1 vertical sensitivity to 2 V/div, and adjust the main
time base to 10 µs/div.

 7. Observe the Model DSA-2000’s Monitor output. If you are using an LB1502
Clamp Box, set the switch in the DIRECT position. Adjust the scope triggering
so that the positive trapezoid output is observed, then set the square wave
generator’s amplitude control (attenuator) for an amplitude of 6 V.

 8. Change the scope vertical sensitivity to 50 mV/div. To prevent scope
overload, clamp the Monitor output signal by moving the LB1502 Clamp Box 
switch to the CLAMP position. Adjust the Pole/Zero slider bar for correct
pole/zero compensation. Figure 47 shows the correct P/Z setting.

Fig ures 48 and 49 show over- and under-compensation for the preamplifier de cay time 
con stant. As il lus trated in Fig ure 47, the mon i tor out put sig nal should have a clean re -
turn to the base line with no bumps, over shoots or under shoots.
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Figure 47 Correct Pole/Zero Compensation

Scope:
Horiz: 20 mV/div
Vert: 10 µs/div
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Figure 48 Overcompensated Pole/Zero

Figure 49 Undercompensated Pole/Zero

Scope:
Horiz: 20 mV/div
Vert: 10 µs/div

Scope:
Horiz: 20 mV/div
Vert: 10 µs/div



Baseline Restorer
The dig i tal base line re storer in the Model DSA-2000 is flex i ble and al lows ad just ment
for vary ing base line con di tions af fected by de tec tor type, noise and count rate. The
base line re storer rate is se lected us ing the BLR mode drop down menu in the Fil ter
De vice Ad just screen.

With the Base line set to AUTO, the dig i tal base line re storer is au to mat i cally set for
op ti mum per for mance through out the us able in put count rate range.

The re storer can also be set to three man ual set tings: SOFT MEDIUM and HARD.
These set ting can be used with de tec tors hav ing ex cep tion ally sta ble base lines at all
rates, or with de tec tors which at high rates de velop un usual noise, re quir ing a some -
what lower res to ra tion rate than pro vided by AUTO Rate. The SOFT se lec tion sig nif i -
cantly re duces the base line re storer’s res to ra tion rate. This may prove to be
ad van ta geous in some low count rate/low en ergy ap pli ca tions. With the SOFT se -
lected, the re storer’s low fre quency noise sup pres sion ef fec tive ness is re duced. The
am bi ent low fre quency noise and the im ple men ta tion of noise re duc tion tech niques re -
gard ing setup can eas ily be as sessed and tested.

For sit u a tions where a higher than nor mal res to ra tion rate is re quired, the re storer rate
may be set to MEDIUM or HARD, which in creases res to ra tion rate pro por tion ately.
This can im prove per for mance at ex tremely high in put count ing rates or where more
con trol is re quired to main tain the base line, such as with some NaI(Tl) scin til la tion de -
tec tor sys tems.

Manual Fast Discriminator Threshold
In some cases, you may want to set the Fast Discriminator thresh old man u ally. For
best per for mance, set the thresh old just above the sys tem noise level.

 1. Set the Amplifier Gain and shaping as required.

 2. Set the FDisc Mode in the Gain Device Adjust screen to “Manual”.

 3. Remove all excitation sources from the vicinity of the detector.

 4. Use the FDisc setting slider bar in the Gain Device Adjust screen to set the
fast discriminator threshold just above the system noise as indicated in step 5.

 5. The following steps optimize the discriminator sensitivity to insure the
threshold is at its lowest setting, just above the noise level:
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Adjust the FDisc Setting to 0%. The ICR LED indicator continuously glows
green.

Next, increase the FDisc Setting level until the ICR LED indicator is no
longer on continuously, but shows low activity by blinking green
occasionally. The fast discriminator threshold is properly set.

Note With the Fast Discriminator in the man ual mode, the thresh old must be re -
checked and ad justed if the De tec tor/Preamplifier is changed or the DSA-
2000’s GAIN is changed.

Operation with Reset Preamps
The DSA-2000 Dig i tal Spec trum An a lyzer is fully com pat i ble with most pulsed re set
preamplifiers. Re set preamps use an elec tronic cir cuit, as op posed to a feed back re sis -
tor, to re store the preamp back to a ref er ence level. As a re sult, the preamp out put is a
suc ces sion of step func tions that stair case or ramp up to an up per limit or thresh old
that ini ti ates a preamp re set.

Configuring the Preamp Reset Mode
When us ing a Tran sis tor Re set Preamp (TRP) it may be nec es sary to dis able the Re set
De lay fea ture, if pres ent, on the as so ci ated preamplifier. If the Re set De lay fea ture is
left en abled, small phan tom peaks may re sult slightly be fore or af ter each of the main
spec tral peaks.

If you are us ing a Canberra Model 2101 preamplifier, dis able the Re set De lay us ing
these three steps:

 1. Remove all signal and power connections from the preamp.

 2. Remove the preamp cover and change jumper plug W1 from position A to
position B. Jumper plug W1 is located on the main PC board next to RV1.

 3. When done, reinstall the preamp cover and reconnect the preamp to the DSA-
2000 as before or as indicated in “Spectroscopy System Setup” on page 53
and in Figure 39 on page 54.

For ad di tional in for ma tion on the Re set De lay fea ture and jumper plug W1 please re fer 
to the Model 2101 User’s Man ual.
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Pole/Zero Setting for Reset Preamps
Since the Re set Preamp out put sig nal is a step func tion in stead of the clas si cal tail
pulse, with ex po nen tial de cay, Pole/Zero com pen sa tion is not re quired. For this ap pli -
ca tion, the Pole/Zero should be set off or to in fin ity. On the DSA-2000, this is ac com -
plished by set ting the preamp type to RESET. The preamp type can be changed in the
Fil ter De vice MID Ed i tor. If RESET is se lected, the Pole/Zero is au to mat i cally set to a 
value of zero, cor re spond ing to a fall time of in fin ity, and no fur ther ad just ment is re -
quired. If RC is se lected, the pole zero value in the Fil ter De vice Ad just screen must be 
man u ally set to zero.

Using the Reset Inhibit
Dur ing the preamp re set in ter val, the preamp re set event pro duces a large sig nal to the
DSA-2000 driv ing it into se vere over load. The DSA-2000 au to mat i cally senses
preamplifier re set events and gates off pulse pro cess ing dur ing the as so ci ated over load
event. How ever, to ob tain op ti mum per for mance, es pe cially at high count rates, it is
rec om mended the preamplifier’s In hibit sig nal be con nected to the In hibit In put on the
DSA-2000. Fig ure 50 shows Trap e zoid Sig nal, Preamp Out put and In hibit Sig nals.
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Figure 50 Monitor Output, TRP Output, TRP Inhibit



The DSA-2000 sys tem in hibit is ini ti ated or de rived from the preamp in hibit sig nal.
The op ti mum sys tem in hibit time can be set au to mat i cally by the DSA-2000 or ad -
justed man u ally. For au to matic in hibit, set the In hibit Mode, Gain De vice Ad just
screen, to “Re set”. When us ing the RESET mode of op er a tion, the cor rect sys tem in -
hibit time is au to mat i cally set. It is not nec es sary to make crit i cal ad just ments of the
in hibit sig nal at the preamp. How ever, the preamp in hibit sig nal should be set to its
min i mum value. Please con sult the De tec tor/Preamp Op er a tor man ual for this ad just -
ment.

Note When us ing the au to matic RESET in hibit mode, the sys tem in hibit is the time
in ter val au to mat i cally gen er ated by the DSA-2000 “OR” the ex ter nal in hibit
du ra tion which ever lasts lon ger. For proper op er a tion set the preamp in hibit
time to min i mum or it can over ride the op ti mum in hibit time gen er ated by the
DSA-2000.

When set ting the in hibit time man u ally, set the TRP In hibit to NORMAL. The TRP In -
hibit mode is se lected in the Gain De vice Ad just screen. The in hibit time of the
preamp must now be man u ally ad justed to en com pass or ex tend to the point where the
trap e zoid sig nal re turns back to the base line.

Using a “Tee” con nec tor, con nect the preamp’s In hibit sig nal to the INHIBIT BNC
con nec tor lo cated on the rear panel of the DSA-2000. Mon i tor the preamp’s In hibit
sig nal and the DSA-2000’s Trap e zoid sig nal, viewed on the Mon i tor Out put, us ing an
os cil lo scope. Use a clamp box, such as the Canberra Model LB1502, when view ing
the Trap e zoid sig nal to pre vent scope over load.
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Trig ger the Os cil lo scope on the lead ing edge of the preamp In hibit sig nal. Ad just the
preamp in hibit time so that it re turns to zero volts af ter the neg a tive Trap e zoid (neg a -
tive over load) sig nal re turns to the base line (see Fig ure 51). Con sult the De tec -
tor/Preamp Op er a tor man ual for this ad just ment.

The DSA-2000’s over load re cov ery time is ap prox i mately 40 µs with the Rise time set 
to 5.6 µs and Flat Top set to 0.8 µs and us ing a Canberra Model 2101 preamp and 60Co 
source.

96

Performance Adjustments

Figure 51 Setting the Reset Preamp Inhibit Pulse
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C. Voltage Selection

The DSA-2000 ac in put power re quire ment should have been preconfigured at the fac -
tory for the stan dard line power of the des ti na tion coun try. To ver ify that the set ting
matches the ac line in put power, look through the win dow on the power en try mod -
ule’s cover. If it be comes nec es sary to use a dif fer ent set ting, the volt age se lec tion is
easy to change. The power en try mod ule volt age se lec tions are: 100 V ac, 120 V ac,
220 V ac and 240 V ac, al low ing the DSA-2000 to op er ate over a volt age range of
90–259 V ac.

To change the DSA-2000 power sup ply’s in put volt age, turn the power sup ply off and
de tach the power cord from the ac main sup ply.

WARNING Leaving the ac in put power con nected while work ing with the power
en try mod ule can re sult in se ri ous in jury or death.

Changing the Voltage Selection
 1. Open the power entry module’s cover, using a small bladed screwdriver or

similar tool to pry up the cover’s tab, which is just above the voltage selection 
viewing window. Let the cover open to its resting position.

 2. Pull the Selection Wheel straight out of the housing (Figure 52). A small
bladed screwdriver or similar tool may be required to pry it out of the
housing.

 3. Turn the wheel until the desired line voltage is facing you, then push the
Selection Wheel back into the module until it clicks into place.

If the ac voltage from the power mains is not available on the Selection
Wheel, select the next higher setting on the card. For example, if the mains
voltage is 105, set the Selection Wheel to 120 volts for highest efficiency and
lowest temperature rise.

When changing the voltage selection, it may be necessary to change the fuse
as well. Refer to “Fusing” on page 98 for information on fuse selection and
installation.
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Fusing
 1. If not already done, open the Power Entry Module’s cover as described in

“Changing the Voltage Selection” on page 97.

 2. Pull the left and right Fuse Holders from the Power Entry Module. Replace
the fuses in each of the holders with fuses of the correct the voltage and
current rating. Fuse selection information is listed in the Fuse Types section,
below.

 3. Reinstall the fuse holders into the Power Entry Module. The arrows should
point to the right as indicated on the inside of the Module’s cover.

Fuse Types
Note that two met ric fuses are re quired (IEC 127, Type T, sheet 3)
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For 90–129 volt ac op er a tion, use two 4 A, 5 mm x 20 mm fast act ing fuses.

For 193–259 volt ac op er a tion, use two 2 A, 5 mm x 20 mm slow-blow low-break
fuses.

Replacing the Cover
When you have fin ished chang ing the Se lec tion Wheel and the fuses, close the mod -
ule’s cover and press on it un til it snaps into the locked po si tion.

99

Replacing the Cover



D. Rack Mount Hardware

A rack mount kit, which in cludes one set of rack mount ears and hard ware, is shipped
with the DSA-2000. Using #10 x 3/8 flat head screws, at tach the mount ing brack ets as
shown in Fig ure 53.
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E. Using The Diagnostic Port

DSA-2000 Architecture
The DSA-2000s di ag nos tic port is a RS-232 bidirectional port used for both to di ag -
nose prob lems and load ing new firm ware into the in stru ment. To load firm ware into
the in stru ment, a host com puter with ap pro pri ate util ity soft ware is re quired. To di ag -
nose prob lems, a sim ple VT100-compatible ter mi nal, or host com puter equipped with
ter mi nal em u la tor soft ware such as Win dows TERMINAL is re quired.

The DSA-2000s RS-232 di ag nos tic con nec tor is a 9-pin D-type male con nec tor ac ces -
si ble through the in stru ments rear-panel. When con nect ing to host com puter or ter mi -
nal a 1:1 ca ble is re quired. No soft ware or hard ware hand shak ing is re quired. The
com mu ni ca tion pa ram e ters are as fol lows:

Baud Rate: 9600 baud for nor mal op er a tion, or 38400 baud when load ing
firm ware. When load ing firm ware the baud rate is fixed by the
DSA2000 and by the down load util ity at the host com puter

Par ity: none

Data bits: 8

Stop bits: 1

The DSA-2000 con tains a sec ond RS-232 port which is in ter nal to the in stru ment. This 
port is used solely to down load the DSP pro ces sors main pro gram from a host com -
puter. It has no user in ter face, thus its op er a tion will be cov ered in a sep a rate doc u -
ment that will be sent with the pro gram up date dis kette.

Initialization
Typ i cal ini tial iza tion out put to the ter mi nal is as fol lows:

CI DSA-2000 Loader

RAMTEST... OK
Boot init...
OK
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CI DSA-2000 Main

Mas ter Pro gram Ver sions

Main: V00.95
Boot: V00.07

Mod ule ini tial iza tion

Leds init... OK

SNIC init... OK

Timers init... OK

Buffers init... OK

Adc init... OK

Acq mem ory... OK

DMA Chan nel... OK

Ether net Adrs.00 00 AF 00 AC B1

Ether net... OK

Type... Thinnet

ICB Comm... OK

DSP Init... OK

DSP Ver sions

Boot: V01.04

Main: V01.12

Front Panel... OK

COP Timer... en abled

SNIC Buffer... OK

HV Init... OK

Chngr Init... OK

[READY - Press Q for Main Menu, Ctrl-D for Diag. Menu]

The DSA2000’s Initialization Sequence
Each pro ces sor in the DSA-2000 con tains two dis tinct pro grams, a Pro gram Loader
also re ferred as the Boot strap (Boot for short) and the Main Pro gram which is also
re ferred to as the Ap pli ca tion Pro gram. The Boot strap is used pri mar ily for load ing
the Ap pli ca tion pro gram into the in stru ment.
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When power is first ap plied to the in stru ment, con trol is im me di ately passed to the
Boot strap pro gram which per forms a ba sic mem ory test and crit i cal ini tial iza tion as re -
quired for ba sic op er a tion.

• Assuming the instrument is working properly, the following text is sent at 9600
baud to the diagnostic terminal:

CI DSA-2000 Loader

RAMTEST...OK
Boot init...OK

At this point the Boot strap en ters pause of about 10 to 15 sec onds dur ing which
it ex pects com mu ni ca tion at 38400 baud from the pro gram- down load util ity
run ning at the host com puter. If no com puter is con nected and thus proper com -
mu ni ca tion is NOT es tab lished, then con trol is passed to the Main Pro gram
which out puts the re main ing text at 9600 baud.

• The instrument’s CPU program versions are displayed

CI DSA-2000 Main
Mas ter Pro gram Ver sions

Main: V00.95
Boot: V00.07

• The DSA-2000 initialization

Mod ule ini tial iza tion
Leds init...OK

The in stru ment’s pro ces sor per forms sim ple I/O op er a tions to the front-pane
logic. OK in di cates that Read/Write op er a tions to the front-panel logic were
per formed within the al lowed time. FAIL would typ i cally in di cate fail ure in the
front-panel or ICB logic

SNIC init...OK

The in stru ment’s pro ces sor per forms ini tial iza tion se quence on the SNIC ether -
net com mu ni ca tion pro ces sor. OK in di cates the SNIC re sponded prop erly to its
ini tial iza tion, in clud ing its own in ter nal loopback tests. FAIL would typ i cally
in di cate fail ure in the I/O logic or SNIC pro ces sor

Timers init...OK
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The in stru ment’s pro ces sor per forms ini tial iza tion se quence on the in te gral
timer hard ware. OK in di cates the tim ers re sponded prop erly to its ini tial iza tion.
FAIL would typ i cally in di cate fail ure within the AIM cpu it self as the tim ers
are in te grated within the cpu pack age

Buffers init...OK

The in stru ment’s pro ces sor per forms ini tial iza tion to es sen tial mem ory buff ers
used by the pro gram (Ac qui si tion mem ory is treated sep a rately). OK in di cates
no prob lems en coun tered. FAIL would typ i cally in di cate fail ure within the
mem ory logic.

Adc init...OK

The in stru ment’s pro ces sor per forms ini tial iza tion ADC ac qui si tion logic for
both PHA and MCS. OK in di cates no prob lems en coun tered. FAIL would typ i -
cally in di cate fail ure within the ac qui si tion logic

Acq mem ory...OK

The in stru ment’s pro ces sor per forms bat tery-back re ten tion test to the ADCs
bat tery-backed mem ory. OK in di cates that the mem ory prop erly re tained its
data. INIT in di cates that the test failed and the mem ory con tents have been re-
initialized. The re ten tion test will fail if the memory’s backup power sup ply de -
pleted be low the value nec es sary for proper re ten tion

DMA Chan nel...OK

The in stru ment’s pro ces sor per forms sim ple mem ory trans fers via DMA. OK
in di cates no prob lems en coun tered. FAIL would typ i cally in di cate fail ure
within the AIM cpu it self as the DMA chan nels are in te grated within the cpu
pack age, or withing the I/O de code logic which is es sen tial in syn chro niz ing
DMA trans fers.

Ether net Adrs.00 00 AF 00 AC B1

The ether net ad dress for the DSA-2000 is printed here for con ve nience. This
ad dress is pro grammed into per ma nent mem ory at the fac tory.

Ether net...OK

Type...Thinnet
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The in stru ment’s pro ces sor per forms au to matic ether net de tec tion test by ac tu -
ally send ing a test packet to the net work with the ether net in ter face set for
10base2 (Thinnet) and 10baseT (AUI). OK in di cates that proper echo of the
packet has been re ceived, and the Type re flects the in ter face de tected. FAIL in -
di cates that echo has not been re ceived in ei ther mode, and the in ter face has
been de faulted to Thinnet type.

ICB Comm...OK

The in stru ment’s pro ces sor per forms ex ten sive read/write op er a tions over the
in ter nal ICB bus. OK in di cates no prob lems de tected. FAIL in di cates fail ure in
the ICB logic, in clud ing un plugged or de fec tive in ter con nec tion ICB ca ble. If
this test does not suc ceed then the DSP Init and DSP Ver sion steps will not be
per formed.

DSP Init...OK

The in stru ment’s pro ces sor di rects the DSP pro ces sor to per form ex ten sive ini -
tial iza tion of the dig i tal sig nal pro cess ing elec tron ics us ing the DSPs bat tery-
backed pa ram e ters. OK in di cates the en tire ini tial iza tion se quence was suc cess -
ful. FAIL in di cates fail ure in the ICB logic, front-end elec tron ics, or DSP sec -
tion.

• The DSP CPU program versions are displayed

DSP Ver sions

Boot: V01.04
Main: V01.12

Front Panel...OK

The in stru ment’s pro ces sor runs through a front-panel ini tial iza tion se quence by 
first set ting each LED on, then se quenc ing all seg ments of the graph LEDs on,
then se quenc ing to off, then turn each LED off. Small de lays are added be tween 
each op er a tion for view ing re sults. A lon ger de lay is added when the graph
LEDs are at mid-scale.

COP Timer...en abled

The COP timer is also re ferred to as the Watch dog timer. Its func tion is to de -
tect ex ces sive pro gram in ac tiv ity, at which time it will is sue a hard ware re set to
re start the in stru ment. This fea ture is al ways en abled.

SNIC Buffer...OK
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The in stru ment’s pro ces sor per forms write/read/write op er a tion to the SNIC
pro ces sors lo cal mem ory. OK in di cates the w/r/w ver i fi ca tion passed. FAIL in -
di cates interprocessor com mu ni ca tion fail ures. NOTE that this test may in di cate 
FAIL if host com mands re ceived by the mod ule over the ether net con nec tion. If 
in doubt, dis con nect the ether net ca ble and re peat the test by cy cling power to
the in stru ment (Note that do ing so will cause the Ether net test above to fail).

HV Init...OK

The in stru ment’s pro ces sor per forms ini tial iza tion to the High Volt age hard -
ware. OK in di cates no fail ure. FAIL in di cates fail ure in the high-voltage logic
or dis con nected sig nal ca ble.

Chngr Init...OK

The in stru ment’s pro ces sor per forms ini tial iza tion to the sam ple change elec -
tron ics. OK in di cates no fail ure de tected. FAIL in di cates the S/C logic failed to
re spond which typ i cally would in di cate fail ure within FPGA logic.

[READY - Press Q for Main Menu, Ctrl-D for Diag. Menu]

At this point the in stru ment is run ning in its nor mal mode. Pressing Q” or Con -
trol D” will dis play the ap pro pri ate menu.
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Main Menu

DSA2000 MAIN MENU

MODE KEYS

Com mand Mon i tor On CTRL + N

Com mand Mon i tor Off CTRL + F

Erase Lo cal Ter mi nal CTRL + E

Ether net Mon i tor CTRL + L

Di ag nos tic Mon i tor CTRL + D

Diagnostic Menu

DSA2000 DIAGNOSTICS

——————————————Ver sion 7 ——————————————

A - Test SRAM F - Help K - Ether net Mir ror Test

B - Test Flash G - Send ICB L - Ether net TDR Test

C - Test Ac qui si tion
SRAM 

H - Re ceive ICB M - Test ADC

D - Test Timers I - Test SNIC N - Test ICB

E - Show Ether net
Ad dress 

J - Test DMA Q - Quit Di ag nos tic Mode

Di ag nos tic Op tion? -

——————————————————————————————————

Re fer to the AIM556A doc u men ta tion for de scrip tion of these menus.
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F. Installation Considerations

This unit com plies with all ap pli ca ble Eu ro pean Un ion re quire ments.

Com pli ance test ing was per formed with ap pli ca tion con fig u ra tions com monly used for 
this mod ule; i.e. a CE com pli ant NIM Bin and Power Sup ply with ad di tional CE com -
pli ant ap pli ca tion-specific NIM were racked in a floor cab i net to sup port the mod ule
un der test.

Dur ing the de sign and as sem bly of the mod ule, rea son able pre cau tions were taken by
the man u fac turer to min i mize the ef fects of ROI and EMI on the sys tem. How ever,
care should be taken to main tain full com pli ance. These con sid er ations in clude:

• A rack or tabletop enclosure fully closed on all sides with rear door access

• Single point external cable access

• Blank panels to cover open front panel Bin area

• Compliant grounding and safety precautions for any internal power distribution

• The use of CE compliant accessories such as fans, UPS,  etc.

Any repairs or maintenance should be performed by a qualified Canberra service
representative. Failure to use exact replacement components, or failure to reassemble
the unit as delivered, may affect the unit’s compliance with the specified EU
requirements.
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Re quest for Sche matics

Sche matics for this unit are avail able di rectly from Can berra. Write, call or FAX:

Training and Tech ni cal Ser vices De part ment
Can berra In dus tries
800 Re search Park way, Meriden, CT 06450
Tele phone: (800) 255-6370 or (203) 639-2467
FAX: (203) 235-1347

If you would like a set of sche mat ics for this unit, please pro vide us with the fol low ing 
in for ma tion.

Your Name _______________________________________

Your Ad dress _______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

Unit’s model num ber _________________________

Unit’s se rial number _________________________

Note: Sche matics are pro vided for in for ma tion only; if you ser vice or re pair or try to
ser vice or re pair this unit with out Can berra’s writ ten per mis sion you may void your
war ranty.



War ranty
Can berra’s prod uct war ranty cov ers hard ware and soft ware shipped to cus tom ers within the United States. For
hard ware and soft ware shipped out side the United States, a sim i lar war ranty is pro vided by Can berra’s lo cal
rep re sen ta tive.

DOMESTIC WARRANTY
Canberra (we, us, our) war rants to the cus tomer (you, your) that equip ment man u fac tured by us shall be free from
de fects in ma te ri als and work man ship un der nor mal use for a pe riod of one (1) year from the date of ship ment.

We war rant proper op er a tion of our soft ware only when used with soft ware and hard ware sup plied by us and
war rant that our soft ware me dia shall be free from de fects for a pe riod of 90 days from the date of ship ment.

If de fects are dis cov ered within 90 days of re ceipt of an or der, we will pay for ship ping costs in curred in con nec tion
with the re turn of the equip ment. If de fects are dis cov ered af ter the first 90 days, all ship ping, in sur ance and other
costs shall be borne by you.

LIMITATIONS
EXCEPT AS SET FORTH HEREIN, NO OTHER WARRANTIES, WHETHER STATUTORY, WRITTEN, ORAL,
EXPRESSED, IMPLIED (INCLUDING WITHOUT LIMITATION, THE WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE) OR OTHERWISE, SHALL APPLY. IN NO EVENT SHALL
CANBERRA HAVE ANY LIABILITY FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL LOSSES OR
DAMAGES OF ANY NATURE WHATSOEVER, WHETHER AS A RESULT OF BREACH OF CONTRACT, TORT
LIABILITY (INCLUDING NEGLIGENCE), STRICT LIABILITY OR OTHERWISE.

EXCLUSIONS
Our war ranty does not cover dam age to equip ment which has been al tered or mod i fied with out our writ ten
per mis sion or dam age which has been caused by abuse, mis use, ac ci dent or un usual phys i cal or elec tri cal stress,
as de ter mined by our Ser vice Per son nel.

We are un der no ob li ga tion to pro vide war ranty ser vice if ad just ment or re pair is re quired be cause of dam age
caused by other than or di nary use or if the equip ment is ser viced or re paired, or if an at tempt is made to ser vice or
re pair the equip ment, by other than our per son nel with out our prior ap proval.

Our war ranty does not cover de tec tor dam age due to neu trons or heavy charged par ti cles. Fail ure of be ryl lium,
car bon com pos ite, or poly mer win dows or of win dow less de tec tors caused by phys i cal or chem i cal dam age from
the en vi ron ment is not cov ered by war ranty.

We are not re spon si ble for dam age sus tained in tran sit. You should ex am ine ship ments upon re ceipt for ev i dence
of dam age caused in tran sit. If dam age is found, no tify us and the car rier im me di ately. Keep all pack ages,
ma te ri als and doc u ments, in clud ing the freight bill, in voice and pack ing list.

Soft ware Li cense
When pur chas ing our soft ware, you have pur chased a li cense to use the soft ware, not the soft ware it self. Be cause ti tle
to the soft ware re mains with us, you may not sell, dis trib ute or oth er wise trans fer the soft ware. This li cense al lows you to 
use the soft ware on only one com puter at a time. You must get our writ ten per mis sion for any ex cep tion to this lim ited
li cense.

BACKUP COPIES
Our soft ware is pro tected by United States Copy right Law and by In ter na tional Copy right Treaties. You have our
ex press per mis sion to make one ar chi val copy of the soft ware for backup pro tec tion. You may not copy our
soft ware or any part of it for any other pur pose.

Re vised 01/00
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