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Exclusion of liability

The GBS Elektronik GmbH is not liable for errors and does not guarantee the specific utility of
the MCA527 software or firmwar&@heGBS Ektronik GmbH is not liable for indirect or sub-
sequent damages due to errors of the MCA527 software or firmware.

The information in this manual has been carefully reviewed and is believed to be accurate and
reliable. However, the GBS Elektronik GmbHi@es no liabilities for inaccuracies in this man-
ual. This manual is subject to change without notice.

Lastupdate: 2@0-07-17

GB&Elektronik GmbH
Bautzner Landstral3e 22
01454Radeberg
Tel.:+49 (0) 352170070
Fax +49 (0) 35217007-21

For software updates or problems exceeding the frame of this manual refer to:
https://www.gbs-elektronik.de
kontakt@gbselektronik.de
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1. FORYOURSAFETY

1.1 SAFETYNSTRUCTIONS

1. Only skilled anabr trained personneshouldoperate theBase527
A 2. Do notopen the Base527! Risk of émild) electrical shock will be present!
3. Do notoperatethe device without plugged PMT/detector!
4. Do not pull off/ plug in PMT while H¥ operating!
(This may damage the preamplifier)
5. Always makeure the PMIconnector idree of dust or dirtbefore plug in!

6. Do not place the product on hegfenerating devices such as radiators or fans

1.1.1 INTENDERJSE

Use theBase52bnly in its designated purgeas described ithis User Manualfor example
in Chapter2.1, "Product descriptioly on pages.

Observe the operating conditions and performance limits stateitien

dTechnical gecificationg in chapter9 or in the respective datasheet on
http://www.gbs-elektronik.de/downloads

Ingeneral the BasB27 seriehavebeen developed for the measuring of gammanagiation
in a laboratory environment with nesafety relevant applicationwith pluggedphotomulti-
plier/detector. Furthermoreijt is nd allowed to open the device in any case.
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1.1.2 MAINTENANCE

The Basg27 is completely maintenandece. However, before every usage, check visually
for proper condition, especially the PMbnnector musbe free of dirt.

1.1.3 QLEANING

For cleaninghe device and connector use only a {inte and dry cloth!
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2. INTRODUCTION

CKIYy{l @&2dz F2N) o0 d&ds&a7dmodile. { 9f STINRYA]Q
This document is | aGhiNRat describes thBaseés27 spectrometerseries irhard-
ware, digitalsignal processing arsoftware parameter settings

2.1 PRODUCDESCRIPTION

Together with aletector, the Base527 Series are complete spectrometer with integrated bias
supply and preamplifier for PMT based detectorsvads cevelopedto be used for gammaay
spectroscopy pplications with Nal,dBr, Srl2 or similar scintillation detectors.

The Bse527 modules are suitable for detectors with-difd (standard version) or 1g@in
photomultiplier tubes like the Hamamatsu R6231,3B4 (Jedec Bl1l4pr R9420, 9102B,
XP2060BJeded12).

Special socket options are available on request.

The Base527 ses are categorized in their respective computer interfaces and comes either
with KUSB (Base527)Ethernet & USB(Base527EQr with a RS48%Base527R])The whole
module is poweredf N2 Y (GKS ! {. AYUSNFI OS @&RMHEFOWED & at 2.
lines

Due to the integration of all hardware components for a gamma spectroscopy system in one
package, there is only ormblenecessaryo connect the system to a computer or network
switch. The Base527 can be operated with our free of chargevacé programs, available for

the entire MCA527 product family, such as WinSpec or WinMCS.

KEY FEATURES

MCAmodulewith up to4k channel resation
PMToptimized preamplifier

Integrated highvoltage supply

Available with 14pin or12-pin-socket

Special socket options on customer request
Lowweight and small outer dimensions
Very low power consumptiasf 0.4W

Fully digital signal processing

Fixedcable versioaon request

Eloxed aluminum houwj

= =4 4 4 48 4 -5 45 -5 -9
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2.2 (GENERAINTRODUCTION INFBAMMA SPECTROSCOPY

¢CKS YIFIAY FLWLIXAOFIGAZ2Y 2F 3IFYYlF &aLISOGNRalO2LR
RSOIFIRAKRHE2Yy dzOf ARSAE YR FTNRY (KW G2y Of (2RI 139/
Ly Y2ad OF alfSanNd RAKISHAREXEA Dt $2&8 RAAGAYIdzA &K
N}y RA2Aa2G2L)5a® DIFIYYl N}YRAIFGAZ2Yy O2yarada 2F L
LIK202Yy SySNHEe F2N oFMAWEI S® (KBKEINY I vEK2a P
NI RA2I Olid 0548 R8dzOK KAIKSNJ FyR GeLmAOlrftte o0Sas
AL YYE NYRAFGA2YS |+ adzAaidlofS RSGSOG2NI A& ySS
O2y @SNI A Fy | 0&a22yWhsS R YUK X (G 20K | RNENSS Qjide & GA A B ¢ h !
RSGSOUZ2NE GgKAOK O2y@SNIA |y [F0a2NDBSR LK2i(G2Yy
LIK2G2Ydz GALX ASNI Ayd2z | OKFNHS® ! FGSNI KS LINI
RS(GS®EKNENHIS | LIJISFNER | a @216 3S adGaSLI 2y GKS :
¢KS GFal @/ yiykSt Yidsf GfAe T SNI A& y2¢ (G2 YSI adaNB |
gAOUK 0SadG Ll2aaroftsS | OOdz2NyOeé FyR YIS | KA&AG:
OFft SRAHMEA S tREAE 6t 1! 0 Y2RSO

Iy 2 0KBINZ NI | 20y 23RS Gma G2 NBO2NR O2dzyd NI GS
RSTAYSR GAYS OKlIyySftaod ¢KAa Aa Ol R Y
YSIFadzNBYSyd Y2RS&a I NB LI avlAgalttSe F yR RSAONROGSR

X< ¢n

(b”’
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3. HARDWARE

3.1 HARDWARBEVERVIEWBASH27E

INTERFAGE ALUMINUM 14 PIN PMT
PLATE TUBECASE CONNECTION SIDE

FIGUREL: BASBE27E SEAQDNS (SIDE/IEW)

42mm

@ 58.8mm
@72.1mm

100mm

FIGURE: BASKE27E OUTER DIMENSIONSEEVIEW)

GBS Elektronik GmbH i Germany | www.gbs-elektronik.de



GBS
USERMANUALBASE 27 SERIES

ElL EKTRONIK *

14 PIN SOCKET

FIGURB: BASBE27EPMT-DETECTORONNECTIORNFRONT VIEW)

ETHERNET
PORT (RJ45)

ACTIVITY LED (YELLOV LINK LED (GREEN)

MICRO USHB
PORT

FIGUREI: BASKE27E INTERFACES (REAR VIEW)
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3.1.1 BASB27HINTERFACES

3.1.2 ETHERNEPORT

The Ethernetnterface supports 10/100Mhis. By defaul, it is configured to obtain the
IP address aoimaticallyfrom a DHCP server or if not availableising Zero Configuration
Networking (also named Automatic PrivateA@dressiny

The maximum cable length betwe&as&27Eand switchcan be up tdl00 metes.

3.1.3 POWEROVERETHERNE(POE)

Power ove Ethernet is an extension of the IEEE802 Ethernet standard, which enables devices
to be powered vianetwork. For this purpose, after a prescribed request betweenténmi-

nal andthe supplying device (fagxample a PoE switch), a voltage of moah48Vfeeds the

cable It is preferable to use the data lines or the four free wires of gnrBCATS5 cable.
TheBas®&27E can be powered over Ethernet in both ways.

Note: A normalLaptop orDesktop PC usually doest supply PoE.

3.1.4 MICRGUSB

The USB intéace is USB2 @ompliantand allowso powerthe Bas&27E andto communi-
cate with the computer. ItQ also possible to power the device WU&B and to communicate
with Ethernet.

Note: A high power device USibrt (500mA)must be present!

GBS Elektronik GmbH i Germany | www.gbs-elektronik.de 13
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3.2 HARDWARBEVERVIEWBASH?2 7R

PMT-DETECTOR

INTERFACGELATE ELOXERLUMINUM
CONNECTION

WITH RS4850CKET TUBECASE

FIGURE: BASBE27R SECTIONS (SIDEW)

42mm

@72.1mm

@58.8mm

100mm
111.50mm

\ 4

A

Y

A

FIGURB: BASEKE27R OUTER DIMENSIONSEVIEW)
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14 PIN SOCKET

FIGURE: BASBE27EPMT-DETECTORONNECTIORNFRONT VIEW)

MICRO USB RS485 LEMGOCKET (FEMAL|
PORT

B

ELEKTROINIK *

www.gbs-elektronik.de
Made in Germany
S/N: 0001

FIGURB: BASKE27R INERFACE&(REAR VIEW)
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3.2.1 BASBH27RINTERFAGE

3.2.2 RAB5INTERFACE

The RS485 interface has been developed for -Bged serial data transmission over long
distances ad is becoming popular in the industrial sector. The RS485 is designed as a
bidirectional bus system. An RS485 bus casdt up as aalf-duplex or fulduplex system

3.2.2.1 Base52 RAB5CONFIGURATION

The Base5Rinterfacecan be operated in halbr full duplex modePower can be supplied either via
aUSB waithdapter or vidlemo socketpin 4(Vcc) an,9(GND)

RECEIVER

|
|
LAy ) Ll 2> Y
%_0 %_O : 1 120Q
%) %) 6
I @)
o 7 | o | 7 3! z
| |
| |
! l ! :
vee a4 Vee pc VCC b 4 vee oo
GND -l 5,9 O : GND DC |— GND -t 5,9 O : GND bC —
| |
—————— 7 8V = VCC = 25V -————== 8V = VCC = 25V
Full-Duplex Configuration Half-Duplex Configuration
with Termination with Termination

FIGURB: WIRING OF POSSIBLE CONFIGURATIONS WITBIABHER 7R

3.2.2.2 RS483EMOSOCKEPINOUT

>

H>Ye
o¥ollo
@ ®

©CONOUAWNER
OUNAO<> <
<zZ0
o0

P4
w)

EH®B30.G@LL
Front s (She kweitew

FIGURELO: BASBE27R RS485 PINOU
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3.2.3 MICRGUSB

TheBase527RISB inteface is USB2.€ompliantand allowso power ard to communicaé
with the computer. For this, a higipower USB interface is needed.

Another possibility iso power theBase527Riaan USBwall-adapterand to communicate
with RS485

GBS Elektronik GmbH i Germany | www.gbs-elektronik.de 17
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3.3 HARDWARKVERVIEVBASH27

14 PIN PMT

INTERFACE ALUMINUM
CONNECTION SIDE

-PLATE TUBECASE

FIGUREL1: BASKBE27 SECTIONS (SIDEW)

42mm

@72.1mm

@ 58.8mm

100mm

FIGUREL2: BASKE27 OUTER DIMENSIONSIDE VIEW)
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14 PIN SOCKET

FIGUREL3: BASKE27 PMT-DETECTORONNECTIORFRONT VIEW)

MICRO USHB
PORT

FIGUREL4: BASK27 INTERFACE (REAR VIE\
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3.3.1 BAsSH27INTERFACES

3.3.2 MIcCrRAUsSB

The USB interface is USB2ddnpliantand allowso powerthe Bas&27 andto
communicae with the computer.
Note: A high power device USB port (500mA) must begent!

GBS Elektronik GmbH i Germany | www.gbs-elektronik.de 20
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3

@ 58.8mm

[—

i

B —

4  HARDWARKVERVIEVBBASESYNC
INTERFACE ALUMINUM PMT
-PLATE TUBECASE CONNECTIOSIDE

FIGUREL5: BASBE27-SYNCSECTIONS (SIDEEW)

22mm

A

FIGUREL6: BASBE27-SYNC OUTER DIMENSIOI$SDEVIEW)
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12 PIN SOCKET

FIGUREL7: BASBKE27-SYNCPMT-DETECTORONNECTIORFRONT VIEW)

SYC PORT (RI4IACK)

USB TYRE SOCKET

™

)

FIGUREL8: BASBKE27-SYNCONTERFACE®REARVIEW)
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3.4.1 BAsH27-SYNAINTERFACES
3.4.2 USBIYPEC

The USB interface is USB2ddnpliantand allowso power the andto communicaée with
the computer.
Note: The USB connection must be able to deliver at least 500mA

3.4.3 SYNONPUT

TheRJ45 jack is intended to feed a measurement clock and a synchronization signal into the
device.

When no external measureme clock is applied, the system automatically uses the internal
40MHz cloclsourceas reference clck for the ADC.

So, the Base5283YNC may be used like each other Base527 when no external clock is applied.
During power-up or when a software reset takesage the system measures the frequency of

the input clock and adjusts the ADC clock divideadbieve a sample clock of 10MSpalhile
10MSpssthe standard sample rate, the user may change it to 20MSps (WIinSPEC: Setup/Am-
L A FTASNXK! ROl y O Rig abeVingiprogessor blacki shauld be changed to
600MHz to avoid a leak of computation powBor proper operation, the MCA needs an input
clock of 10MHz, 20MHz or 40MHz. It works with other frequencies too, but the results are
wrong in this case. Farsample rate of 20MSps an input clock of 20MHz or 40MHz is required.

interfaces, the signals are noflfo avoid damage to the device, it must be never

C While the SYNC port (RJ45 jack) is mechanically compatthktandard Ethernet
connected to any Ethemt equipment!

3.4.4 SYN@GUNCTON

To synchronize the Base58X¥NC with other equipment, the SYNC port (RJ45 jack) may be
used.

Tablel shows the pinout and the signals of this pdttaccepts LVDS signals feeasurement

clock (ACLK) and synchronizat{@&@YNC). When a valid clock signal in the range of 10MHz to
40MHz is applied, the internal clock source is turned off and the external measurement clock
is used as reference clock for the ADC.

Clock duty cycle must be 5025%.When the clock source is amged during operation, a
software reset (or power cycle) is required to force the MCA to readjust the ADCs clock divider.
The clock detect circuit can be disabled by closing jumper JP1 (see XRufEhis may be
useful todetect an external clock faulha to ensure that the system is running on the external
clock and not the internal. When jumper JP1 is closed, a valid external clock must be applied.
If no external clock is available, the ADC does not work.
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The SYNC input may be used to trigger the sthd measurement. Minimum trigger pulse
width is 20nsthe measurement is started at the positig®ing edge. Because of the pipeline
architecture of the ADC, the analog input data have a latency of 8 saimgle cycles.

Care should be taken to the caldength when multiple devices are triggered in a system.
Cables of different length&iave different signal flight times. A difference of 1m results in a
flight time difference of about 5ns.

Tablel RJ45jack pinout and signals

RJ45ack (front view) Pin | Sgnal | Description
. . 1 |n.c. not connected
TIA E% 2 |n.c. not connected
3 | ACLK+ measurement clockput, LVDS positive node
————— 4 |n.c. not connected
‘ ’ 5 |n.c. not connected
s 1 6 | ACLK | measurement clockput, LVDS negative node
7 | SYNCH synchronization signahput, LVDS positive nod
8 | SYNE | synchronization signahput, LVDS negative
node

Figure 19 Location of the jumper JP1 (red)

GBS Elektronik GmbH i Germany | www.gbs-elektronik.de 24
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3.4.5 SOFTWARE

WInSPEC is the recommended program to work with the Bas8¥2¥C. How the program works is
described within theonline help. Thgrogram can be downloaded for free from our internet page
(WIinSPEC for Automatiar WinSPEC for Inspectdrs

Within WIinSPEC, the SYNC input is named as fast trigger.
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3.5 BasB27wWITH12PINSOCKET
All Base52hterfacevariants are alsavailable with a 12pin socket

3.5.1 HARDWARBEVERVIEW 2 PINSOCKEBASBH27

INTERFACE ALUMINUM 12 PIN PMT
-PLATE TUBECASE CONNECTION SIDE

FIGURRO0: BASKE27 12 PIN SOCKET VERSI®BCTIONS (SIDEEW)

@58.8mm

92mm

FIGURR1: BASKE27 12PIN SOCKET VERSIONTER DIMENSIONSIDE VIEW)

GBS Elektronik GmbH i Germany | www.gbs-elektronik.de 26



GBS
USERMANUALBASE 27 SERIES

ElL EKTRONIK *

12 PIN SOCKET

FIGURR2: BASKE27 PMT-DETECTORONNECTIORNFRONTVIEW)
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4.  VARIANTS OBOCKETIONNECTIONS
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As there are different photomultiplieravailablethere are different variants of the Base527

socket connection availabl&he following table showsomevariations

Other vaiants, upon request.

Variant R877p C636A* |R1306p |R6231p |R623FT | R9420 |XP2060E 9102B | 9102KSE
name 01p**

applicable R877, 9305K R13086, R6231, R6231 XP2060,

PMTs R6231100, 9305K R1307 R6232 -10001, R9420 9102B 91028

(R1306) R623101

socket/ — gyq B14 B14 B14 B14 B12 B12 B12 B12A
pin connectbn

K 14 14 14 14 14 12 12 12 12

G 13 - 13 13 1 - - - -

D1 1 1 1 1 3 1 1 1 1

D2 2 2 2 3 4 11 11 11 11
D3 3 3 3 4 5 2 2 2 2

D4 4 4 4 5 6 10 10 10 10
D5 5 5 5 6 7 3 3 3 3

D6 6 6 6 7 8 9 9 9 9

D7 7 7 7 10 9 4 4 4 4

D8 8 8 8 11 10 8 8 8 8

D9 9 9 - - - (5) 5 5 5
D10 10 10 - - - (7) 7 7 7

A 11 11 11 12 11 6 6 6 6
Component

values

R1 330k 330k 330k 680k 680k M 680k 680k 0

R2 330k 330k 330k 680k 680k 0 0 0 680k
R3 330k 330k 330k 330k 330k 330k 330k 33k 330k
R4 330k 330k 330k 330k 330k 330k 330k 330k 330k
R5 330k 330k 330k 330k 330k 220k 330k 330k 330k
R6 330k 330k 330k 330k 330k 220k 330k 330k 330k
R7 330k 330k 330k 330k 330k 220k 330k 330k 330k
R8 330k 330k 330k 330k 330k 220k 330k 330k 330k
R9 330k 330k 330k 330k 330k 220k 330k 680k 330k
3 330k 330k 330k 330k 330k 0 330k M 330k
R11 330k 330k 0 0 0 0 330k 1.3M 330k
R12 330k 330k 0 0 0 220k 330k 1M 330k
R13 1M 100k 330k 330k 330k 2.2M 2.2M 2.2M 2.2M
R14 10k 0 0 10k 10k 0 0 0 0
R15 1M 1M 1M 1M 1M 1M 1M M M
C1l - - 10 nF 10 nF 10 nF - - - -

Cc2 - - 10 nF 10 nF 10 nF 10 nF 10 nF 10 nF 10 nF
C3 10 nF 10 nF 10 nF 10 nF 10 nF - 10 nF 10 nF 10 nF
C4 10 nF 10 nF - - - - 10 nF 10 nF 10 nF
C5 20 nF 10 nF - - - 10 nF 10 nF 10 nF 10 nF
C6 4.7 nF 4.7 nF 4.7 nF 4.7 nF 4.7 nF 10 nF 10 nF 10 nF 10 nF
C7 4.7 nF 4.7 nF 4.7 nF 4.7 nF 4.7 nF 10 nF 10 nF 10 nF 10 nF
*depreciated, the variant R877p with pin13 connetttie more universal and should replace it.
*The R623101 is a pinout variant of the R623used by Crismatec, the R1306p variant will also do.
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Using a PMT with a wrong socket will normally not harm
the PMT but may lead to no or too small signal output
deteriorated resolution.

For the Bl4ocket, the variant R877p may be the most ul
versal one, as it will also work with the 9305k and the
R6231, and possibly with a little bit increased voltage als
with the R1306. The R6231/R6232 is incompatible wlith &
others as it uses Pin 12 for output.

For the B12 socket, the XP2060B might be thetrapn&er-
sal, but it might be inferior for 8 Dynode PET

The list of PMBon page24s not comprehensive.
For PMTs not mentioned here please request.

c7
A 1| signal
R JRi3 Rl
pio . [JR12 FC5
s R11 =(4
N 03 R10 =03 [JR15
N 07 Fg 2
DE Fa -|-C1
L D5 R7 =CH
(s
(> R4
(o R3
J 01
|G R2
| R1
e + =MD

Figure25: Schematiof the external 14-pin PMT wiring
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Figure24: Jedec B12 Pinout Base socket
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5. GETTINGQUICIGI’ARTED

5.1 DeTeanGBaseONPC

1. Install the WinSPE software on your PQt is important to do this before thBas&27
is connected with thé>G becauseequired driversbeingpreinstalled during the soft-
ware setup.The software is included in the delivery or can be downloaded from our
homepage www.gbselektronik.de.

2. Plugthe photomultiplier into the Base52-fodule (if notdone already)

3. Connect theBasé&27 with your PGnd possibly with an external power suppl
(see chapter2.4¢ 2.7)

4. StartWinSpec
The program starts with the detection of available MCAs. All detected MCAs are dis-
played in a list within the communidat build up dialog. If youBas&27 is listed, mark
it and press "Select".

o

In caseyour Bas®27 is not listed, therean beseveral easons for it.

1 If the Basé&27 is connected via Ethernet, it takes up to some minutes until the
connection is ready tose. Wait and press "Redetect".

1 If the Bas&27 is configured for use within a RS485 bystesn, the serial number
must be included fothe detection. Insert the serial number in the provided text
box and press "Redetect".

Detected Mini MCA’

| Cannectable Mini MCA's
MCABZ7#01955 on 192168150119 P 17.00
MCABZ7#01957 on 192168150120 P 17.00
MNaon-connectable Mini MCA's (because of wrong device type, obsolete
firrmware wersion, current use by another application or other reasons)
[ Include this special IF in redetection: . . .
[¥ Include this serial number in redetection P54 ("_
(for MCA's within & FS485 bus system)
| | Redetect | Close | ?

FIGURE @ BASE527R WITHIN A BUS SYSTEM,
THE SERIAL NUMBER NEEDS TO BE ENTERED
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5.1.1 STTINGHIGH VOLTAGE

The high voltage must be adjusted according to the specifications of the detetamufac-
turer. To doso,

1 Execute the menu commantBetup” / "High Voltage".
1 Insert the recommended value in the text box and pré3K".

The high voltage can atsbe used to adjust the signal amplitude, if the signal does not fit
to the ADC input range

5.1.2 FURTHERARAMETERETTING

In the next steps, the configuration isl@ted to the special characteristics of yRRMTde-
tector, to your measuring samplend the task to be done.

1 Execute the "Setup"/"MCA ..." menu command.

1 Select the channels maber according to the resolution of your detecto(lt makes
no sense to use a high channels number if the resolution of the detector does not
yield that.) The otkr parameters of the dialog should remain unchanged.

1 Execute the "Setup"/"Amplifier ..." m@&u command.
Note: Toadjust the parameters of thidialog, you need a gamma reference source
that is positioned in front of the detector.

First adjust the PZC (lgozero cancelation). For it,

1 Press "PZC adjustment” and subsequently press "Automatic PZGftset minimiza-
tion" in the appearing dialog.
This starts a routine that tries to minimize the zero offset
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Now adjust the gain (represented by coarse ané fain). The best way for the gain adjust-
ment is to use

1 "Visual amplifier adjustment ..."
Change the gaiantil the energy peak is on the intended position.

The other parameters of the amplifier setup should remain unchangde defaults guar-
antee a good measurement result. The measurement result can be optimized by changing the
remainng parametersTo do soexpert knowledge is needed.

1 Execute the "Setup"/"Presets ..." menu command.
The dialog allows presetting the stop condition for tneasurement. If you want to
use the ROI integral or area as stop condition, yaustset a ROwithin the spectrum
diagram beforeToset a ROI (Rang# Interest), move the cursor (dotted line within
the spectrum diagram) with the direction keys or the use pointer to the indented
ROI begin. Press the shift key. Move the cursor to the inden@idelRd. Release the
shift key.

FIGURE 2. RANGE OF INTEREST MARKED IN GREEN WITH RELATED
ROl VALUES IN THE UPPER RIGHT CORNER

1 Optionally, the"Setup"/"Stabilization ..." menu command cafve executed.Stabili-
zation is useful for long measurentsn
Read the online help d&VinSpedor more information.

After you have completed the agstment, the measurement can be started with the function
key F4.Learn more by reading the online helpWwinSpeand Chapter6.
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