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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 firmware. The GBS Elektronik 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 GmbH assumes no liabilities for inaccuracies in this man-
ual. This manual is subject to change without notice. 
 
 
 
 
 

Last update: 2020-07-17 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

GBS-Elektronik GmbH 

Bautzner Landstraße 22 

01454 Radeberg 

Tel.: +49 (0) 351 217007-0 

Fax: +49 (0) 351 217007-21 

 

For software updates or problems exceeding the frame of this manual refer to:  

https://www.gbs-elektronik.de 

 kontakt@gbs-elektronik.de 

 

https://www.gbs-elektronik.de/
mailto:kontakt@gbs-elektronik.de
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REVISION SHEET 

 

Release No. Date Revision Description 

Rev. 01 08/24/2018 First official revision 

Rev. 02 12/14/2018 Added Chapter 11. Update Firmware  

Rev. 03 02/12/2019 Revised Chapter 1.1 (safety) 

Revised Chapter 4 (Base socket pinout) 

Revised Chapter 5.1.1 (Hint for HV setting)   

Revised Chapter 6.2.9 (Baseline settings)   

Rev. 04 02/21/2019 Revised Chapter 3.2.2    (Note RS485 powering) 

Revised Chapter 3.2.2.1 (RS485 wiring Vcc, GND) 

Revised Chapter 3.2.3    (Note USB Port)  

Rev. 05 07/17/2020 Added Base527-SYNC, Chapter 3.4 
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1. FOR YOUR SAFETY 

1.1 SAFETY INSTRUCTIONS 

 

1. Only skilled and or trained personnel should operate the Base527   

2. Do not open the Base527! Risk of an (mild) electrical shock will be present! 

3. Do not operate the device without plugged PMT/detector!   

4. Do not pull off/ plug in PMT while HV is operating!  

(This may damage the preamplifier) 

5. Always make sure the PMT-connector is free of dust or dirt before plug in! 

6. Do not place the product on heat-generating devices such as radiators or fans! 

 

 

1.1.1 INTENDED USE 
 

Use the Base527 only in its designated purpose as described in this User Manual, for example 

in Chapter 2.1, "Product description", on page 8. 

Observe the operating conditions and performance limits stated in the  

 άTechnical Specificationsέ in chapter 9 or in the respective datasheet on:  

http://www.gbs-elektronik.de/downloads 

In general, the Base527 series have been developed for the measuring of gamma ray radiation 

in a laboratory environment with non-safety relevant applications with plugged photomulti-

plier /detector. Furthermore, it is not allowed to open the device in any case. 

 

  

http://www.gbs-elektronik.de/downloads
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1.1.2 MAINTENANCE 
 

The Base527 is completely maintenance-free. However, before every usage, check visually 

for proper condition, especially the PMT-connector must be free of dirt. 

 

1.1.3 CLEANING 
 

For cleaning the device and connector use only a lint-free and dry cloth! 
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2.  INTRODUCTION 

 
¢Ƙŀƴƪ ȅƻǳ ŦƻǊ ōǳȅƛƴƎ D.{ 9ƭŜƪǘǊƻƴƛƪΩ Base527 module.  

This document is ŀ ¦ǎŜǊΩǎ Guide that describes the Base527 spectrometer series in hard-

ware, digital signal processing and software parameter settings.  

 

2.1 PRODUCT DESCRIPTION 

 

Together with a detector, the Base527 Series are complete spectrometer with integrated bias 

supply and preamplifier for PMT based detectors. It was developed to be used for gamma-ray 

spectroscopy applications with NaI, LaBr, SrI2 or similar scintillation detectors.  

The Base527 modules are suitable for detectors with 14-pin (standard version) or 12-pin 

photomultiplier tubes like the Hamamatsu R6231, R1306 (Jedec B14) or R9420, 9102B, 

XP2060B (Jedec B12).   

Special socket options are available on request.   

The Base527 series are categorized in their respective computer interfaces and comes either 

with ҡUSB- (Base527), Ethernet & USB- (Base527E) or with a RS485 (Base527R). The whole 

module is powered ŦǊƻƳ ǘƘŜ ¦{. ƛƴǘŜǊŦŀŎŜ ǇƻǊǘΣ ōȅ άtƻǿŜǊ ƻǾŜǊ 9ǘƘŜǊƴŜǘέ or RS485 power 

lines. 

Due to the integration of all hardware components for a gamma spectroscopy system in one 

package, there is only one cable necessary to connect the system to a computer or network 

switch. The Base527 can be operated with our free of charge software programs, available for 

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

 

KEY FEATURES  
 

¶ MCA-module with up to 4k channel resolution 

¶ PMT optimized preamplifier 

¶ Integrated high voltage supply 

¶ Available with 14-pin or 12-pin-socket 

¶ Special socket options on customer request 

¶ Low weight and small outer dimensions 

¶ Very low power consumption of 0.4W 

¶ Fully digital signal processing 

¶ Fixed cable versions on request 

¶ Eloxed aluminum housing  
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2.2 GENERAL INTRODUCTION INTO GAMMA SPECTROSCOPY 

 

¢ƘŜ Ƴŀƛƴ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ƎŀƳƳŀ ǎǇŜŎǘǊƻǎŎƻǇȅ ƛǎ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ ǊŀŘƛŀǘƛƻƴ ŜƳƛǘǘŜŘ ŦǊƻƳ 

ŘŜŎŀȅƛƴƎ ǊŀŘƛƻƴǳŎƭƛŘŜǎ ŀƴŘ ŦǊƻƳ ǘƘƛǎ ŎƻƴŎƭǳŘŜ ƻƴ ǘƘŜ ǘȅǇŜ ŀƴŘ ǉǳŀƴǘƛǘȅ ƻŦ ƛǎƻǘƻǇŜǎ ǇǊŜǎŜƴǘΦ 

Lƴ Ƴƻǎǘ ŎŀǎŜǎΣ ǘƘŜ ƎŀƳƳŀ ǊŀŘƛŀǘƛƻƴ ƛǎ Ƴƻǎǘ ǎǳƛǘŀōƭŜ ǘƻ ŘƛǎǘƛƴƎǳƛǎƘ ōŜǘǿŜŜƴ ŘƛŦŦŜǊŜƴǘ 

ǊŀŘƛƻƛǎƻǘƻǇŜǎΦ DŀƳƳŀ ǊŀŘƛŀǘƛƻƴ Ŏƻƴǎƛǎǘǎ ƻŦ ǇƘƻǘƻƴǎΣ ǎƛƳƛƭŀǊ ŀǎ ƭƛƎƘǘΦ .ǳǘ ǿƘŜǊŜŀǎ ǘƘŜ ǘȅǇƛŎŀƭ 

ǇƘƻǘƻƴ ŜƴŜǊƎȅ ŦƻǊ ǾƛǎƛōƭŜ ƭƛƎƘǘ ƛǎ мŜ± όмΦсϝмлπмф WƻǳƭŜύ ǘƘŜ ƎŀƳƳŀ ǇƘƻǘƻƴ ŜƴŜǊƎȅ ŦǊƻƳ 

ǊŀŘƛƻŀŎǘƛǾŜ ŘŜŎŀȅ ƛǎ ƳǳŎƘ ƘƛƎƘŜǊ ŀƴŘ ǘȅǇƛŎŀƭƭȅ ōŜǘǿŜŜƴ оƪŜ± ŀƴŘ оaŜ±Φ CƻǊ ƳŜŀǎǳǊƛƴƎ ǘƘƛǎ 

ƎŀƳƳŀ ǊŀŘƛŀǘƛƻƴΣ ŀ ǎǳƛǘŀōƭŜ ŘŜǘŜŎǘƻǊ ƛǎ ƴŜŜŘŜŘΦ ¢Ƙƛǎ Ŏŀƴ ōŜ ŀ ǎŜƳƛŎƻƴŘǳŎǘƻǊ ŘŜǘŜŎǘƻǊΣ ǿƘƛŎƘ 

ŎƻƴǾŜǊǘǎ ŀƴ ŀōǎƻǊōŜŘ ǇƘƻǘƻƴ ŘƛǊŜŎǘƭȅ ƛƴǘƻ ŀ ǎƳŀƭƭ ŎƘŀǊƎŜ ǉǳŀƴǘƛǘȅΦ hǊ ƛǘ Ŏŀƴ ōŜ ŀ ǎŎƛƴǘƛƭƭŀǘƛƻƴ 

ŘŜǘŜŎǘƻǊΣ ǿƘƛŎƘ ŎƻƴǾŜǊǘǎ ŀƴ ŀōǎƻǊōŜŘ ǇƘƻǘƻƴ ƛƴǘƻ ǾƛǎƛōƭŜ ƭƛƎƘǘΣ ǿƘƛŎƘ ƛǎ ǘƘŜƴ ŎƻƴǾŜǊǘŜŘ ōȅ ŀ 

ǇƘƻǘƻƳǳƭǘƛǇƭƛŜǊ ƛƴǘƻ ŀ ŎƘŀǊƎŜΦ !ŦǘŜǊ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊΣ ǿƘƛŎƘ ƛǎ ǳǎǳŀƭƭȅ ƛƴǘŜƎǊŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ 

ŘŜǘŜŎǘƻǊΣ ǘƘŜ ŎƘŀǊƎŜ ŀǇǇŜŀǊǎ ŀǎ ǾƻƭǘŀƎŜ ǎǘŜǇ ƻƴ ǘƘŜ ƻǳǘǇǳǘ ǎƛƎƴŀƭΦ 

¢ƘŜ ǘŀǎƪ ƻŦ ǘƘŜ ƳǳƭǘƛπŎƘŀƴƴŜƭ ŀƴŀƭȅȊŜǊ ƛǎ ƴƻǿ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ ŀƳǇƭƛǘǳŘŜ ƻŦ ǘƘŜǎŜ ǾƻƭǘŀƎŜ ǎǘŜǇǎ 

ǿƛǘƘ ōŜǎǘ ǇƻǎǎƛōƭŜ ŀŎŎǳǊŀŎȅ ŀƴŘ ƳŀƪŜ ŀ ƘƛǎǘƻƎǊŀƳ ƻŦ ŀƭƭ ƳŜŀǎǳǊŜŘ ŀƳǇƭƛǘǳŘŜ ǾŀƭǳŜǎΦ ¢Ƙƛǎ ƛǎ 

ŎŀƭƭŜŘ ǇǳƭǎŜ ƘŜƛƎƘǘ ŀƴŀƭȅǎƛǎ όtI!ύ ƳƻŘŜΦ 

!ƴƻǘƘŜǊ ƛƳǇƻǊǘŀƴǘ ƻǇŜǊŀǘƛƻƴ ƳƻŘŜ ƛǎ ǘƻ ǊŜŎƻǊŘ Ŏƻǳƴǘ ǊŀǘŜ ƛƴ ŘŜǇŜƴŘŜƴŎŜ ƻŦ ǘƛƳŜΣ ǳǎƛƴƎ 

ŘŜŦƛƴŜŘ ǘƛƳŜ ŎƘŀƴƴŜƭǎΦ ¢Ƙƛǎ ƛǎ ŎŀƭƭŜŘ ƳǳƭǘƛŎƘŀƴƴŜƭ ǎŎŀƭƛƴƎ όa/{ύ ƳƻŘŜΦ ±ŀǊƛƻǳǎ ƻǘƘŜǊ 

ƳŜŀǎǳǊŜƳŜƴǘ ƳƻŘŜǎ ŀǊŜ ǇƻǎǎƛōƭŜ ŀƴŘ ŘŜǎŎǊƛōŜŘ ƭŀǘŜǊ ƛƴ ǘƘƛǎ ƳŀƴǳŀƭΦ  
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3. HARDWARE 

3.1 HARDWARE OVERVIEW BASE527E  

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

INTERFACE- 

PLATE 

ALUMINUM- 

TUBE-CASE 

FIGURE 1: BASE527E SECTIONS (SIDE VIEW) 

FIGURE 2: BASE527E OUTER DIMENSIONS (S IDE VIEW) 
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FIGURE 3: BASE527E PMT-DETECTOR CONNECTION (FRONT VIEW) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 FIGURE 4: BASE527E INTERFACES (REAR VIEW) 

ETHERNET- 

PORT (RJ45) 

ACTIVITY LED (YELLOW) LINK LED (GREEN) 

MICRO USB-B 

PORT 

14 PIN SOCKET 

2     

  

1 14 
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3.1.1 BASE527E INTERFACES 

3.1.2 ETHERNET PORT 
 

The Ethernet interface supports 10/100Mbit/s. By default, it is configured to obtain the 

IP address automatically from a DHCP server or if not available, using Zero Configuration 

Networking (also named Automatic Private IP Addressing).  

The maximum cable length between Base527E and switch can be up to 100 meters.  

 

3.1.3 POWER-OVER-ETHERNET (POE) 
 

Power over Ethernet is an extension of the IEEE802 Ethernet standard, which enables devices 

to be powered via a network. For this purpose, after a prescribed request between the termi-

nal and the supplying device (for example a PoE switch), a voltage of nominal 48V feeds the 

cable. It is preferable to use the data lines or the four free wires of an 8-pin CAT5 cable. 

The Base527E can be powered over Ethernet in both ways.  

Note: A normal Laptop or Desktop PC usually does not supply PoE. 

 

3.1.4 MICRO-USB 
 

The USB interface is USB2.0 compliant and allows to power the Base527E, and to communi-

cate with the computer. ItΩs also possible to power the device via USB and to communicate 

with Ethernet. 

Note: A high power device USB port (500mA) must be present! 
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3.2 HARDWARE OVERVIEW BASE527R 

 

 

 

 

 

 

 

 

 

 

 

  

   

 

 

 

 

 

 

 

INTERFACE-PLATE 

WITH RS485 SOCKET 

ELOXED ALUMINUM- 

TUBE-CASE 

FIGURE 5: BASE527R SECTIONS (SIDE VIEW) 

FIGURE 6: BASE527R OUTER DIMENSIONS (S IDE VIEW) 



USER MANUAL BASE527 SERIES 
 

 
  GBS Elektronik GmbH ï Germany | www.gbs-elektronik.de                                                                                        15  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

FIGURE 7: BASE527E PMT-DETECTOR CONNECTION (FRONT VIEW) 

 

FIGURE 8: BASE527R INTERFACES (REAR VIEW) 

RS485 LEMO SOCKET (FEMALE) MICRO USB-B 

PORT 

14 PIN SOCKET 

2     

  

1 14 
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1

9

8

7

6
5

4

3

2

EHG.0B.309.CLL
Front side view (Socket)

1 - TA
2 - Y
3 - A
4 - VCC
5 - GND
6 - TY
7 - Z
8 - B
9 - GND

FIGURE 10: BASE527R RS485 PINOUT 

 

3.2.1 BASE527R INTERFACES 

3.2.2 RS485 INTERFACE 
 

The RS485 interface has been developed for high-speed serial data transmission over long 
distances and is becoming popular in the industrial sector. The RS485 is designed as a  
bidirectional bus system. An RS485 bus can be set up as a half-duplex or full-duplex system. 
 

3.2.2.1 Base527 RS485 CONFIGURATION 
 

The Base527R interface can be operated in half- or full duplex mode. Power can be supplied either via 

a USB wall-adapter or via Lemo socket pin 4(Vcc) and 5,9(GND). 

 

 

 

 

 

 

 

 

3.2.2.2 RS485 LEMO SOCKET PINOUT 

 

  

 

 

 

 

FIGURE 9: WIRING OF POSSIBLE CONFIGURATIONS WITH THE BASE527R 
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3.2.3 MICRO-USB 
 

The Base527R USB interface is USB2.0 compliant and allows to power and to communicate 

with the computer. For this, a high-power USB interface is needed. 

Another possibility is to power the Base527R via an USB wall-adapter and to communicate 

with RS485. 
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3.3 HARDWARE OVERVIEW BASE527 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

  

INTERFACE 

-PLATE 

 

ALUMINUM- 

TUBE-CASE 

FIGURE 11: BASE527 SECTIONS (SIDE VIEW) 

FIGURE 12: BASE527 OUTER DIMENSIONS (S IDE VIEW) 
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FIGURE 13: BASE527 PMT-DETECTOR CONNECTION (FRONT VIEW) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

FIGURE 14: BASE527 INTERFACE (REAR VIEW) 

MICRO USB-B 

PORT 

14 PIN SOCKET 

2     

  

1 14 
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3.3.1 BASE527 INTERFACES 

3.3.2 MICRO USB 

 

The USB interface is USB2.0 compliant and allows to power the Base527 and to 

communicate with the computer.  

Note: A high power device USB port (500mA) must be present! 
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3.4 HARDWARE OVERVIEW BASE-SYNC 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTERFACE 

-PLATE 

 

ALUMINUM- 

TUBE-CASE 
PMT- 

CONNECTION SIDE 

FIGURE 15: BASE527-SYNC SECTIONS (SIDE VIEW) 

FIGURE 16: BASE527-SYNC OUTER DIMENSIONS (SIDE VIEW) 
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FIGURE 17: BASE527-SYNC PMT-DETECTOR CONNECTION (FRONT VIEW) 

SYNC PORT (RJ45 JACK) 

FIGURE 18: BASE527-SYNC INTERFACES (REAR VIEW) 
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3.4.1 BASE527-SYNC INTERFACES 

3.4.2 USB TYPE C 

The USB interface is USB2.0 compliant and allows to power the and to communicate with 

the computer.  

Note:  The USB connection must be able to deliver at least 500mA! 

3.4.3 SYNC INPUT 

The RJ45 jack is intended to feed a measurement clock and a synchronization signal into the 

device.  

When no external measurement clock is applied, the system automatically uses the internal 

40MHz clock source as reference clock for the ADC.  

So, the Base527-SYNC may be used like each other Base527 when no external clock is applied. 

During power-up or when a software reset takes place the system measures the frequency of 

the input clock and adjusts the ADC clock divider to achieve a sample clock of 10MSps. While 

10MSps is the standard sample rate, the user may change it to 20MSps (WinSPEC: Setup/Am-

ǇƭƛŦƛŜǊΧκ!ŘǾŀƴŎŜŘκ{ŀƳǇƭƛƴƎ ǊŀǘŜύΦ In this case the processor clock should be changed to 

600MHz to avoid a leak of computation power. For 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. For a sample rate of 20MSps an input clock of 20MHz or 40MHz is required. 

While the SYNC port (RJ45 jack) is mechanically compatible to standard Ethernet 

interfaces, the signals are not! To avoid damage to the device, it must be never 

connected to any Ethernet equipment! 

3.4.4   SYNC FUNCTION 

To synchronize the Base527-SYNC with other equipment, the SYNC port (RJ45 jack) may be 

used. 

Table 1 shows the pinout and the signals of this port. It accepts LVDS signals for measurement 

clock (ACLK) and synchronization (SYNC). 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 50% ±5%. When the clock source is changed 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 figure 19). This may be 

useful to detect an external clock fault and 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 start of a measurement. Minimum trigger pulse 

width is 20ns, the measurement is started at the positive-going edge. Because of the pipeline 

architecture of the ADC, the analog input data have a latency of 8 sample clock cycles. 

Care should be taken to the cable length when multiple devices are triggered in a system. 

Cables of different lengths have different signal flight times. A difference of 1m results in a 

flight time difference of about 5ns. 

 

Table 1 RJ45 jack pinout and signals 

RJ45 jack (front view) Pin Signal Description 

 

1 n.c. not connected 

2 n.c. not connected 

3 ACLK+ measurement clock input, LVDS positive node 

4 n.c. not connected 

5 n.c. not connected 

6 ACLK- measurement clock input, LVDS negative node 

7 SYNC+ synchronization signal input, LVDS positive node 

8 SYNC- synchronization signal input, LVDS negative 
node 

 

 

 

Figure 19  Location of the jumper JP1 (red) 

8 1
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3.4.5 SOFTWARE 

WinSPEC is the recommended program to work with the Base527-SYNC. How the program works is 

described within the online help. The program can be downloaded for free from our internet page 

(WinSPEC for Automation or WinSPEC for Inspectors). 

Within WinSPEC, the SYNC input is named as fast trigger. 

  

https://www.gbs-elektronik.de/aliases/winspec_for_automation_setup.htm
https://www.gbs-elektronik.de/aliases/winspec_for_inspectors_setup.htm
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3.5 BASE527 WITH 12 PIN SOCKET  

 

All Base527 interface variants are also available with a 12pin socket 

 

3.5.1 HARDWARE OVERVIEW 12 PIN SOCKET BASE527 
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FIGURE 21: BASE527 12PIN SOCKET VERSION OUTER DIMENSIONS (SIDE VIEW) 

FIGURE 20: BASE527 12 PIN SOCKET VERSION SECTIONS (SIDE VIEW) 
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FIGURE 22: BASE527 PMT-DETECTOR CONNECTION (FRONT VIEW) 
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4. VARIANTS OF SOCKET CONNECTIONS  
 

As there are different photomultipliers available there are different variants of the Base527 

socket connection available. The following table shows some variations. 

Other variants, upon request. 

Variant 

name 
R877p C636A* R1306p R6231p R6231-

01p**  
R9420 XP2060B 9102B 9102KSB 

applicable 
PMTs 

R877, 9305K, 

R6231-100, 

(R1306) 

9305K 
R1306, 

R1307 

R6231, 

R6232 

R6231 

-100-01, 

R6231-01 

R9420 
XP2060, 

9102B 
9102B 

 

socket / 
pin connection 

B14 B14 B14 B14 B14 B12 B12 B12 B12A 

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 1M 680k 680k 0  

R2 330k 330k 330k 680k 680k 0 0 0 680k 

R3 330k 330k 330k 330k 330k 330k 330k 330k 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 1M 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 1M 1M 

C1 - - 10 nF 10 nF 10 nF - - - - 

C2 - - 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 connected is more universal and should replace it. 

**The R6231-01 is a pinout variant of the R6231, used 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 or 

deteriorated resolution. 

For the B14 socket, the variant R877p may be the most uni-

versal one, as it will also work with the 9305k and the 

R6231, and possibly with a little bit increased voltage also 

with the R1306. The R6231/R6232 is incompatible with all 

others as it uses Pin 12 for output. 

For the B12 socket, the XP2060B might be the most univer-

sal, but it might be inferior for 8 Dynode PMTΩs.  

 

The list of PMTΩs on page22 is not comprehensive.  

For PMTs not mentioned here please request. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure23:  Jedec B14 Pinout Base socket 

 Figure 24:  Jedec B12 Pinout Base socket 

 

Figure 25: Schematic of the external 14-pin PMT wiring 



USER MANUAL BASE527 SERIES 
 

 
  GBS Elektronik GmbH ï Germany | www.gbs-elektronik.de                                                                                        30  
 
 

FIGURE 26: BASE527R WITHIN A BUS SYSTEM, 

                  THE SERIAL NUMBER NEEDS TO BE ENTERED 

5. GETTING QUICK STARTED 

5.1  DETECTING BASE ON PC 

 

1. Install the WinSPEC software on your PC. It is important to do this before the Base527 

is connected with the PC, because required drivers being preinstalled during the soft-

ware setup. The software is included in the delivery or can be downloaded from our 

homepage: www.gbs-elektronik.de.  

  

2. Plug the photomultiplier  into the Base527-module (if not done already)  

 

3. Connect the Base527 with your PC and possibly with an external power supply. 

(see chapters 2.4 ς 2.7)  

  

4. Start WinSpec  

The program starts with the detection of available MCAs. All detected MCAs are dis-

played in a list within the communication build up dialog. If your Base527 is listed, mark 

it and press "Select".  

 

5. In case your Base527 is not listed, there can be several reasons for it.  

 

¶ If the Base527 is connected via Ethernet, it takes up to some minutes until the 

connection is ready to use. Wait and press "Redetect".  

¶ If the Base527 is configured for use within a RS485 bus system, the serial number 

must be included for the detection. Insert the serial number in the provided text 

box and press "Redetect".  

 

 

 

 

 

 

 

 

 

 

 

 

https://www.gbs-elektronik.de/de/downloads/downloads-nuklearmesstechnik.php
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5.1.1 SETTING HIGH VOLTAGE 

The high voltage must be adjusted according to the specifications of the detector manufac-

turer. To do so,  

¶ Execute the menu command "Setup" / "High Voltage".  
¶ Insert the recommended value in the text box and press "OK". 

 

The high voltage can also be used to adjust the signal amplitude, if the signal does not fit 

to the ADC input range. 

 

 

5.1.2 FURTHER PARAMETER SETTING 

In the next steps, the configuration is adapted to the special characteristics of your PMT-de-

tector, to your measuring sample and the task to be done.  

 

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

¶ Select the channels number according to the resolution of your detector. (It makes 

no sense to use a high channels number if the resolution of the detector does not 

yield that.) The other parameters of the dialog should remain unchanged.  

 

¶ Execute the "Setup"/"Amplifier ..." menu command. 

Note: To adjust the parameters of this dialog, you need a gamma reference source 

that is positioned in front of the detector. 

 

First adjust the PZC (pole zero cancelation). For it,  

¶ Press "PZC adjustment" and subsequently press "Automatic PZC by offset minimiza-

tion"  in the appearing dialog. 

This starts a routine that tries to minimize the zero offset.  
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FIGURE 27: RANGE OF INTEREST MARKED IN GREEN WITH RELATED  

                  ROI VALUES IN THE UPPER RIGHT CORNER 

 

Now adjust the gain (represented by coarse and fine gain). The best way for the gain adjust-

ment is to use: 

 

¶ "Visual amplifier adjustment ...".  

 Change the gain until the energy peak is on the intended position.  

 

The other parameters of the amplifier setup should remain unchanged. The defaults  guar-

antee a good measurement result. The measurement result can be optimized by changing the 

remaining parameters. To do so, expert knowledge is needed.   

 

¶ Execute the "Setup"/"Presets ..." menu command.  

The dialog allows presetting the stop condition for the measurement. If you want to 

use the ROI integral or area as stop condition, you must set a ROI within the spectrum 

diagram before. To set a ROI (Range of Interest), move the cursor (dotted line within 

the spectrum diagram) with the direction keys or the mouse pointer to the indented 

ROI begin. Press the shift key. Move the cursor to the indented ROI end. Release the 

shift key.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¶ Optionally, the "Setup"/"Stabilization ..." menu command can be executed. Stabili-

zation is useful for long measurements.  

Read the online help of WinSpec for more information.  

  

After you have completed the adjustment, the measurement can be started with the function 

key F4.  Learn more by reading the online help of WinSpec and Chapter 6. 

 






















































