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Outline
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pFlex tail
ü PCB Structure

ü Testing: width & thickness, voltage drop, etc

pHigh voltage  
ü Test in China

ü Test at CERN
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HGTD

3

High granularity timing detector (HGTD): 
ü Flexible PCB between low-gain avalanche detector (LGAD) and peripheral electronics 

board (PEB) ：1/3 mass production;
ü High Voltage (HV) module：~18% ;

LGAD
Altiroc
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Pin layout in flex tail
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FT Parameters:
Width : 36 mm
thickness at two ends: ~200 µm (<220µm)

Impedance:
Single-ended 50 Ohm +/-10% 
Diff 100 Ohm +/-10%
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FT R&D
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Two ends: flex+ stiffener=219 um ；
Flex =182 um

Ends Flex

Last time This time

Ends Flex

Two ends: flex+ stiffener=194 um ；
Flex =182 um

Stiffener layer on the bottom was 
decreased by 25 um.

Meet FT specification requirements

Line Parameters:
Differential pairs: 90 um line - 335 um gap
Single lines: 90 um

Impedance:
Single-ended 50 Ohm +/-10% 
Diff 100 Ohm +/-10%
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Impedance of Power & Gnd Plane
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Flex tail
gnda

vddaHigh power BC1 
adjustable sliding 
resistor

~ 46 mΩ for vdda 
and ~22 mΩ for 
gnda.

Simple Test board

Adapter 
board v1

B A

C D

Current (A) Applied  Voltage(V) Voltage between  A and B Voltage between  C and D R value for vdda (mΩ) R value for gnda (mΩ)

Current
 version

1.053 1.4 0.048 0.024 45.6 22.3

0.977 1.3 0.045 0.022 46.1 22.4

0.904 1.2 0.041 0.020 45.4 22.1

Previous 
version

1.034 1.4 0.071 0.033 68.6 31.9

0.961 1.3 0.066 0.031 68.7 32.2

0.888 1.2 0.061 0.029 68.7 32.6
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The test results meets the requirement of the PDR specifications.

Impedance test results
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54 FT production for demonstrator
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Totally, the demonstrator has 54 flex tails with different lengths.
The first 16 flex tails are relatively longer. 

Germany and Slovenia cover the others costs.
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FT plan
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caliper micrometer

Status & Plan：
ü After 54 Flex Tail (FT) production for module 

demonstrator, they are still under test. 
ü Currently, we are in the pre-production stage. China 

(others:Germany, Morocco, Slovenia) will be responsible 
for the 19 FTs (right table) in pre-production and final 
production. 
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HV PS in China 
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In pre-production stage, two HV crates were 
produced in Fude factory this summer, 
following the bidding and specification 
documents:

1. Temperature cycling and aging test
2. Control and monitoring communication 

tests
3. Output voltage and current tests
4. Protection tests
5. Interlock functionality test
6. LED indicators test
7. Quality inspection of inside of Supply 

components
8. Efficiency test.

CS2505001 CS2505002
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Setup in factory
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Main equipment:

• Temperature machine
For temperature cycling
• Digital multimeter: KEYSIGHT 34461A
For voltage measurement
• Picoammeter:  Tonghui TH2691A
For current measurement
• Oscilloscope: Keysight DSOX3014A
For voltage ripple & up/down speed
• Loading :300K and 10M resistors

Test environment Temperature cycling

• Temperature cycling test was done from July 10th to July 11th

• Aging tests was done at room temperature from July 12th to August 17th

• FAT was done from August 18th to August 23rd
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Test summary in China
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Results 

Voltage √

Current √

Aging √

Interlock √

Protection √

Safe loop √

LED √

Ramp up/down √

DCS √

Size √

Components check √

Efficiency ×

• All parameters of the high-voltage power supply have 
been tested.

• Except for efficiency, all other parameters meet the 
requirements.

• The test data has been uploaded to the database. 
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Test at CERN
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20WCSP02511001
20WCSP02511002

Tests carried out at CERN follows the specification 
documents:

1. Voltage and current control and monitoring 
tests;

2. Protection test;
3. Interlock test;
4. LED indicators test;
5. OPC-UA control and monitoring communication 

tests.(Filipe)
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Test environment @CERN
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Main equipment:

• Digital multimeter: KEYSIGHT U1252B
For voltage measurement

• Picoammeter
For current measurement

• Oscilloscope:Tektronix DPO 5104B
For voltage ripple & up/down speed

• Loading :291.6K  resistor(300k in China)
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Control & monitoring
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• HV crates can be controlled and communicated.
• Status, temperature, fans speed and crate id can be monitored
• Output ,protection threshold value and ramp up/down speed can be set.
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Voltage & current tests
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• The accuracy of the output voltage is better than 0.7V.
• The accuracy percentage of current monitoring is better than 5%.
• The resolution of current monitoring is 100nA.
• No abnormal output channels.

Serial_number_mod
ule channel voltage_setup_v

alue_V
voltage_test_valu
e_V

current_test_valu
e_uA

voltage_monitor_
value_V

current_monitor_value
_uA

voltage_precision
_V

current_accuracy_per
centage

current_resolution
_nA

20WMDP025110016 1 50 49.86 170.99 50.06 171.53 0.14 0.32 100

20WMDP025110016 1 100 99.87 342.49 100.03 342.85 0.13 0.11 100

20WMDP025110016 1 200 199.89 685.49 200.04 687.56 0.11 0.30 100

20WMDP025110016 1 300 299.93 1028.57 300.05 1031.59 0.07 0.29 100

20WMDP025110016 1 400 399.86 1371.26 400.02 1374.35 0.14 0.23 100

20WMDP025110016 1 500 499.97 1714.57 500.06 1716.26 0.03 0.10 100

20WMDP025110016 1 600 599.87 2057.17 600.01 2060.38 0.13 0.16 100

20WMDP025110016 1 700 699.4 2398.49 700.03 2398.89 0.6 0.02 100

20WMDP025110016 1 800 799.50 2741.77 800.03 2739.96 0.5 0.07 100

20WMDP025110016 1 900 899.92 3086.15 900.04 3090.56 0.08 0.14 100
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Voltage & current tests
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• Ramp up/down speed is correct.

20V/s Ramp up 50V/s Ramp down
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Voltage & current tests
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70mv-90mv

Voltage Ripple

load an equivalent resistor
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Protection tests
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• The thresholds for voltage, current, and temperature can be set correctly by software.
• The protection function is normal. When protection occurs, the output voltage will be 0V.
• The protected information can be monitored by software.
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Interlock functionality 
test
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• Interlock function is normal. Interlock output can show the HV PS 
   status correctly. 
• When interlock occurs, the output voltage will be 0V.
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OPC-UA control and monitoring 
with Filipe)
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• HV crates can be controlled and communicated.
• Status, temperature, fans speed and crate id can be monitored
• Output ,protection threshold value and ramp up/down speed can be set.

with Filipe



SDU-NEX

HV PS Plans
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• At the end of this month, 15 crates were produced. HV 
Tests in factory will start.

• Manpower:
ü @China, two graduate students will be assigned to Fude 

for HV testings;
ü @CERN, one graduate student will finish the reception 

test.
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Summary
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• After two versions of R&D for FTs, they are currently qualified 
for HGTD project. FTs in preproduction stage will be sent to all 
module production sites in one month;

• The HVPS in preproduction work very well. We will be busy 
with testing of new 15 crates soon.


