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1 CAUTION

i A CAUTION: READ MANUAL BEFORE USING the XR100CR.

2. IE DOUBLE INSULATED. FOR INDOOR USE ONLY.

3. DO NOT DROP OR CAUSE MECHANICAL SHOCK TO THE XR-100CR DETECTOR.
4. DO NOT DAMAGE the AXRCR detector element.
5

. DO NOT REMOVE the red protective cap from the AXRCR detector until data is to be taken.
The detector window is made from thin beryllium (0.001 in / 25 um thick) which is extremely
brittle and can shatter very casily. Do not have any object come in contact with the window. Also,
do not touch the window because the oil from the fingers will cause it to oxidize. The window
cannot be repaired. If the window shatters the detector assembly must be replaced. Keep the red
protective cover nearby at all times and cover the AXRCR detector when the instrument is not in
use.

BERYLLIUM WINDOWS DAMAGED BY IMPROPER HANDLING WILL NOT BE
COVERED BY THE WARRANTY.

6. AVOID holding the XR-100CR in the hand. Heat from the body will increase the operating
temperature of the detector and increase the leaking current. Increased leaking current in the
detector will result in poor energy resolution. Keep the XR-100CR away from incandescent lamps
to avoid overheating.

7. BEST PERFORMANCE of the XR-100CR can be achicved by mounting it by one or two of its
mounting holes to a metal plate. This will increase the surface area and allow the detector to run 4
to 6 degrees colder. A colder detector will result in better energy resolution. As a rule, if the
correct heat sinking has been provided, the XR-100CR should NOT be warm to the touch.

8. RADIATION DAMAGE to the detector will occur if it is exposed to a high flux environment.
Synchrotron Radiation Beams should be modified with attenuators before they are allowed to strike
the detector or the fluorescence target. Damage to the detector will be permanent if the flux from
an X-Ray Tube, a strong nuclear radiation source, or an accelerator is not attenuated.

A RADIATION DAMAGED DETECTOR WILL NOT BE COVERED UNDER WARRANTY.

9. PLACE THE XR100CR AWAY FROM any computer terminal or CRT monitor. Keep the
XRI00CR detector away from magnetic fields.

10. DISCONNECT DEVICE: to disconnect power to the XR-100CR, unplug the PX4 AC/DC power
supply adapter. If using the XR-100CR without the PX4 ensure that a disconnect device is readily
available.
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ZASPECTRA FOLDER\XR100cr-5mm2-500uM SpectralXRA013215_6mm2_500uM_32.0uS_Fe_55_Elecsys, LLC mcaFe_55

081272010 15:18:42

Elecsys, LLC
PXd{sin 1735}
Tag:
EIIZ‘B Fe_55
Mode MCA.
Channels 1024
LLD Thresh 303% FS
{1739 Fast Thresh 35
Poak Time  32.0uS
3 Gain 1027
Gain Delta
F1a4s Preset Mode  None
Preset o
s Accum Time 2469
Total Count 48112
1198 Input Count 63637
Input Rate 172,59
s Dead Time  10.30%
(263
[~ Start Time:
ORA2/2010 15:18.42
Status:
(579 disconnected
Peak Information:
- Centrold (6)  5.89
{289 FWHM (G) 0159
Net Area 39118
Uncertainty  0.51
| Net Rate 1766.49
I'I.IIO 1.81 Zu‘lS S.IBJ 485 6.87 7.89 8.90 Gross Afrea 39489
L L . L . L N L . L 3
Cursor Range LIN Scale
keV 5.90 o1 9.91 Det. Temp 2126
Count 2290 (] 2320 Board Temp  27°C
Det. HY 180V

XR-100CR S/N: AD13215 AXRCR SiIN: B4T51 PX4 S/N: 1735

Be Window Thickness - 1 mil, Sensor - Diode, - Imernal A

Cooler Stage - 2 stage, Deteclor Thickness - 500uM, Detector Area - 6mm2, Detector Type - Silicon, Vacuum Grease added,
Feedback Type - CRF, Assembly Type - standard 1.5 in EXT

T = 212K, FWHMES BSkeV: 150eV, Reset Time: > 20 Sscands, Amplitude: 10 Volts(0-10 Volts),

Tested with 32.0uS Peak Time, HV Bias: 180.2 Volts, 5il-Pad Added Underneath Detector,

Cooler Current: 150mA, Amptek Code # XY-FSGI2MD-G3SP, Preamp SN: 10260

Fe_55 Configuration

COM Port: USH

Rise: 32.0uS

Top: 16uS

Fast Threshoid. 35

PUR Enable: PUROfT

RTD ON/OFF: RTDO

RTD Threshold; 3.13% FS
RTD Fast HWHM: 10
AutoBaseline! Off

BLR: BLR:ON DN:16 UP4.
Acquisition Mode: MGA
MCS Timebase: 10mSichannel
MCA Channels; 1024
Stow Threshold: 3.03% F5
Buffer Select: Buffer A
Gata Input (TTL): GateOff
Preset; None

Coarse Gain: 110.20%
Fine Gain: 0.9998

Input Polarity: Negative
Input Diffset: 0020V

Pole Zero: OFF

Oet Rst Lockout: 1,84mS
TEC: 180.0K

HV: 180.2v

Preamp Power: B.5V
Analog Out Decimated Input
Offsel: Gmy

Aux: ICR

Audio: Off




XR-100CR Manual

Amptek Inc.

XR-100CR TYPICAL CONNECTION DIAGRAM
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Figure 2. XR100CR typical connection diagram.
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V

temperature

(mV)

Cooler Power
Typical: V=25V, |=250mA

I
|
|
|
|
l 11.3k
e (@00 &) i
1N914 | —
Temperature |
Monitor '
diode) :

( | /G _To be grounded externally
TlGroun: 7
|
|
|

+ 5
Thermoelectric | | Vmax =35V
Cooler __@ Imax = 0.4 A N
|

| Detector

+ HV Detector Bias

+100 V for 300 um Detectors

Preamp

+180 V for 500 um Detectors

Figure 3. XR100CR Power Connections via the 6-Pin LEMO connector on the XR100CR box (2-stage
cooler, diode temperature sensor). This diagram applies to users who are not using the PX4, the PC4-

3, or the PX2.
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4 OPERATING NOTES FOR THE XR-100CR

A CAUTION: SUPPLY VOLTAGES MUST BE PROPERLY CURRENT LIMITED when using the

XR-100CR without a PX2, PX4, or PC4-3 power supply. Current should be limited to values listed in
section 4.1.

4.1 Equipment Required
1. Power Supplies
a. A dual tracking +/-9 VDC (@ 35 mA with voltage meter & current limit,
b. A zero to +3 VDC (@ 0.7 A adjustable with voltage and current meter,
c. A zero to +200 VDC adjustable @ 10 pA (see detector HV requirements).

2. Multimeter with high input impedance (>1000 MQ).

3. Shaping Amplifier (such as NIM standard Shaping Amplifier) with an input impedance of |
kQ. A "triangular" type of pulse with 25 ps peaking time (12 us shaping time) and base line
restoration will be needed to realize the resolution of the XR-100CR. Example: Amptek PX4,
DP4, or PX2; Canberra Model 2025 or 2026.

4. Oscilloscope

5. Low energy radioactive x-ray source.

6. AC power outlet strip (preferably with surge suppression & EMI/RFI filtering).

4.2 Absolute Maximum Ratings

Cooler power............. +0.7 AMPS

Preamp power........... +/-9 VOLTS

Detector Bias (HV)....+100 to +200 VOLTS (varies with detector type)

4.3 6-Pin Lemo Connector on the XR-100CR (Lemo Part# ERA.1S.306.CLL)
Pin 1: Temperature Monitor

Pin 2: + H.V. Detector Bias, +100 to 200 Volts

Pin 3: -9 Volt Preamp Power

Pin 4: +9 Volt Preamp Power

Pin 5: Cooler Power Return

Pin 6: Cooler Power (0 to +3.5 Volt @ 0.350 A max.)

CASE: Ground and Shield

4.4 9-Pin Cable D-Connector to External Power (standard 9-Pin D)
Pin 1: +9 Volt Preamp Power

Pin 2: -9 Volt Preamp Power

Pin 3: Cooler Power (0 to +3.5 Volt @ 0.350 A max.)

Pin 4: + 9 Volt Temperature Monitor Power

Pin 5: + H.V. Detector Bias, +100 to +200 Volt (varies with detector type)
Pin 6: Ground and Case

Pin 7: Cooler Power Return

Pin 8: Ground and Case

Pin 9: Ground and Case

4.5 Connections and Turn-On Procedure (see figures 2 and 3)
I. Turn all power supplies OFF. Plug all equipment to be used into one common AC power outlet

strip. This will help prevent ground loops, which is crucial in getting good performance from the
XR-100CR.
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2. Set voltages on all power supplies to ZERO. Set current limits on all power supplies to ZERO.
3. Connect the LEMO CONNECTOR cable to the XR-100CR. Apply power to the XR-100CR

10.

i 13

12,

14.

through the D-CONNECTOR end of the cable according to Figures 2 and 3 and the Pin
assignments given above in this manual.

Turn ON the +/-9 VDC power supplies to power the charge sensitive preamplifier. Verify that
both the + and - Volt outputs are between 8 and 9 Volts. NEVER EXCEED 9 VOLTS. Increase
the current limit on the power supplies as required so that it can just obtain this output voltage but
will not allow any excessive current to flow.

Make sure the High Voltage Supply is off and set to 0 V. Turn on the HV supply and slowly
increase the voltage to between +35 and +45 volts.

. Attach the OUTPUT of the XR-100CR to the INPUT of the shaping amplifier. A BNC connector

is provided on the rear panel of the XR- 100CR. The output pulses of the XR-100CR are
NEGATIVE. A NIM standard shaping amplifier compatible with a reset type preamplifier and an
input impedance of 1 k€ can be used. A shaping time constant of 12 ps or longer and "triangular"
shaping with Base Line Restoration is optimum for this detector,

Attach the OUTPUT of the shaping amplifier to an oscilloscope. Observe that the output of the
shaping amplifier is random noise. Make sure there is no repetitive signal such as the power line
frequency or any type of RF signal. Any repetitive signal observed can be traced to ground loops or
RFI generated from equipment such as computer monitors. If any repetitive signals are present,
other than the “Reset Waveforms™ described in this manual, the performance of the XR-100CR
will degrade significantly.

Remove the red protective cover from the detector of the XR-100CR. Place the x-ray source in
front of the detector.

Power the temperature sensor as shown
in Figure 3 and monitor Vimperaure
(mV) with a meter.

XR100 Tempeature Sensor Calibration
1N914 Lot #P1839244 | = 800uA

7119402

While observing the meter, slightly = .
increase the cooler supply current until 15 i . '
the temperature reading starts to 5 y =-0.4329x + 281.5

change on the meter. Observe that the
voltage is increasing, indicating that the | o
temperature is decreasing. See plot to | &
the right. 25
THE COOLER IS FRAGILE AND -35
WILL BE PERMANENTLY 45
DAMAGED IF EXCESSIVE

CURRENT OR IF REVERSE | e B
St e~ “55590 610 650‘650I670 690 ?‘iCl 730 750 770 790 810
WARRANTY WILL BE VOID IF v

THE COOLER IS DAMAGED DUE

TO EXCESSIVE CURRENT OR REVERSE POLARITY.

The temperature sensor has an offset associated with it. It is quite linear but it could have an offset
of about 5 °C.

. Once the temperature gets below -30 °C the performance of the XR-100CR system will not

change with a temperature variation of a few degrees.

Increase the + H V supply to + 100 Volts (or appropriate voltage as indicated in section 5 of this
manual). Now the XR-100CR is fully operational.
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15. ALWAYS INCREASE THE + H V POWER SLOWLY TO PROTECT THE INPUT FET. WHEN
TURNING OFF THE XR-100CR, DECREASE THE + H V SLOWLY TO ZERO VOLTS
BEFORE TURNING OFF THE XR-100CR. IF THE FET IS DAMAGED DUE TO HIGH
VOLTAGE TRANSIENTS, THE WARRANTY WILL BE VOID.

16. Once the temperature has stabilized (about one minute), start taking data on the MCA. For normal
operation, there is no need to monitor the temperature.

5 LOWERING THE HIGH VOLTAGE BIAS IN THE DETECTOR

If the detector starts to breakdown or becomes noisy, it is probably the Typical
result of increased leakage current which may occur after exposure to Detector Type | +H.V.
accumulated radiation. The exact reason and the total radiation that 7mm2/300um 100
will cause this increase of leakage current in the dctcc’tor is very 13mm2/300um 100
complex since it depends on the energy spectrum and intensity of Smm2/500um 100
radiation the detector was exposed to. Lowering the high voltage bias g

from the factory value can reduce the detector leakage. The actual set DIR/B0NY il
point will vary between the different detector types. Refer to the table 6mm2/500pm 180
for nominal voltage settings and begin by lowering the voltage by 10 13mm2/500pm 180
V. Contact the factory for further instructions. 20mm2/680um 150

25mm2/500um 180

6 COOLER TEMPERATURE CONTROL

The XRI00CR includes a closed loop temperature control that regulates the cooler temperature. By
default it is enabled and set for maximum cooling and therefore does not regulate on its own.

The PX4 cooler supply has its own temperature control and set point, so when used with the PX4 it is
best to leave the XRIOOCR sct to maximum cooling and set the control point with the PX4. It is
possible to set the PX4 for maximum cooling and then set the set point with the XR 100CR, but this is
not recommended. Whichever set point is set the warmest will control the detector temperature.

When the XR100CR is shipped with the PX2CR, this control is set for maximum cooling and because
the PX2 has no closed loop control, does not regulate the temperature. This is fine for laboratory
conditions where room temperature (20-25 °C) does not change by more than a few degrees. If room
temperature varies or if the XR100CR is being used in OEM applications, the control should be set to
regulate the temperature. To set the temperature control with the PX2 follow these steps:

I. Open the XR100CR box and locate R39.

2. Probe the TMP SET test point right below R39 with a volt meter. The meter will read mV. Use
the plot in section 4.5 to convert mV to temperature. This is the temperature that the control is
regulating to.

Use the plot in section 4.5 to convert the desired temperature to mV.
Probe the TMP SET point while adjusting R39 until the voltmeter reads the desired number.
5. Probe the TMP MON test point and verify that the number is the same as that at TMP SET. If

TMP MON reads a higher temperature than TMP SET, then the cooler is not able to regulate or

cool to that set point. Set the set point to a warmer temperature and measure again.

o

NOTE: A 2-stage cooler will typically cool to between 210 and 230 K when set for maximum
cooling.
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TMP SET, TMP MON \ 9
Figure 5. XR100CR with top cover off. Shows location of R39, TMP SET, and TMP MON.

7 XR100CR RESET WAVEFORMS
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Figure 6. Typical waveform at the output of the XR-100CR
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Figure 7. Reset pulse at the output of the XR-100CR
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8 XR-100CR TROUBLESHOOTING

The XR-100CR has undergone extensive testing and burn-in before leaving the factory. If the

performance of the system is not similar to the one recorded at the factory before shipping (see
enclosed plot), please perform the following tests:

IMPORTANT:

AT ALL TIMES, CONNECTIONS FROM THE XR-100CR SHOULD BE MADE DIRECTLY AND
NOT WITH A 50 Q TERMINATION,

PLACE THE XR-100CR AWAY FROM ANY COMPUTER TERMINAL OR CRT MONITOR.
KEEP THE XRI100CR DETECTOR AWAY FROM MAGNETIC FIELDS,

1. Remove all X-Ray sources.

2. Connect the XR-100CR output to a high impedance input of an oscilloscope. Verify that the
output waveform is resetting as shown in Figure 6 of Section 7.

3. Connect the XR-100CR output to a shaping amplifier. Connect the shaping amplifier output to a
high impedance input of an oscilloscope. Look for periodic noise pick-up on the scope by
changing the time-base dial on the scope back and forth. If you find any periodic signal on the
scope (other than at the time of reset), try to eliminate its source or place the XR-100CR away from

the pick-up area. Any periodic signal detected on the scope will degrade the resolution of the XR-
100CR.

4. Check grounding, heat-sinking, and all connections.

5. Measure the detector temperature and verify that the detector is being cooled appropriately, See
Section 6.

6. Inspect the beryllium (Be) window. If there are any cracks in the Be window then the seal has been

broken and the detector will need to be returned for repair. Broken Be windows are not covered
under warranty.

CONTACT THE FACTORY FOR FURTHER ASSISTANCE AND RETURN PROCEDURES

9 TECHNICAL QUESTIONS AND CONTACT INFORMATION

For all technical questions, please contact the factory.

Amptek Inc.

14 De Angelo Drive
Bedford, MA 01730 USA
Ph: +1 781 275 2242
Fax: +1 781 275 3470
Email: sales@amptek.com
Web: http://www.amptek.com

10 WARRANTY

AMPTEK, INC. warrants to the original purchaser this instrument to be free from defects in materials
and workmanship for a period of one year from shipment. AMPTEK, INC. will, without charge, repair
or replace (at its option) a defective instrument upon return to the factory. This warranty does not
apply in the event of misuse or abuse of the instrument or unauthorized alterations or repair.
AMPTEK, INC. shall not be liable for any consequential damages, including without limitation,
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damages resulting from the loss of use due to failure of this instrument. All products returned under
the warranty must be shipped prepaid to the factory with documentation describing the problem and
the circumstances under which it was observed. The factory MUST be notified prior to return
shipment. The instrument will be evaluated, repaired or replaced, and promptly returned if the
warranty claims are substantiated. A nominal fee will be charged for unsubstantiated claims. Please

include the model and serial number in all correspondence with the factory.

11 INTERNAL CONNECTIONS BETWEEN AXRCR AND XR-100CR

'é%“ﬂg 9PIND
AXRCR =~ XR100CR CONN
o
[N
Thezrr—T?ct}ae?;:lric @ TEMPERATURE e 0
Cooler @ = CONTROLLER (6 (3 JcooLers
Be
e |
Window *@ FILTER e g‘ 7 )COOLER-
X-RAYS
T | dI)Detector FEEDBACK e L1 (5) gias
| E
- ° @ +9VDC
B PREAMP 3 @'g e
1Ng14
Temp Sensor'+ 2 o GND
“ KT(;'\ e GND
Ci=s0fF
£20; o 2
® -
SHAPING
@ AMP
BNC
ouT
. ®1L J
TO-8 Lemo 9 position D
121110 5 oS As
X s % . 2 o 6789
456
Top View End View 9 Pin D Cable
Figure 8.
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12 MECHANICAL DIMENSIONS
12.1 XR-100CR-EX1.5
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12.3 AXR Detector Element

Cover Height
H

COVER TYPES AND DIMENSIONS
— = 900 e X . )
Detector Center TYPE EO-(ShEh.e?gl)ﬂ ge E?:‘rmm?nw Diameter
i - s -
Be W:ndDaw Diameter L [ A 0.305 90
- B 0.395 5
D 0.280 5
E 0.340 5
F 0.230 T
0550 ¢ — H 0.395 7
] 0.340 33
. M 0395 35
I i ; N 0340 9
""'-..‘\
Detector Collimator
0060 — M= (if any)
Typical I—— |ty ——
0.240 min
0,300 max
g — 0.G00 (7)— | 0020
Typical
i tte Detector Type | Collimator Size (inside dimensions)

Brmm2/500um | 2 38 mm diameter ML
13mm2/600um | 3.76 mm diameter ML
25mm2/A00um | 5.23 mm diameter ML
@ 0.112-40 7mm2/300um | 2.15 x 2.15 mm Ag
4-4 13mm2/300um | none
(440 Stud) Smm2/500um | 1.95 x 1.95 mm Aa
j Smm2/B80um | 2.25 mm diameter Ag

PIN 1
Top View

10mm2/680um | 3.20 mm diameter Ag
20mm2/680um | 4.52 mm diameter Ag

b
* F \1 * * Detaclor%:crl_gt Kovar

S i Detector Cover = Nickel
Detector Collimator = Sitver [Ag) or Multi-Layer pL)
0.200 D'B'ig}g{p'“‘ All Dimensions In Inches
Except As Noted
0.400
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