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First real module assembled by TW-sPHENIX : pre-production 001

20 channels are covered by glue
17 channels can not be bonded
Total : 37 error pads

Bonding performance : 98.9%

Bonding pads overlapped with glue
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<7 Calibration test : pre-production 001

-—-
——
——
P
—

(only 26 chips and pre —production HDI")
without bias voltage (data : fphx_raw_ 20200601-1214_0.dat)

—chip id=26 —chip id=25 id=24 o chip id=23 —chip id=22 ghip ig=21 —chip id=20 chip id=19 chip id=18 chip id=17 chip id=16 —ghip id=15 chip id=14
l L’! : | : : |
chip id=13 chip idz12 chip ids11 chip id=10 Cchip id=9 chip id=8 chip id=7 chip id=6 chip ids5 chip id=4 chip id=3 chip id=2 chip id=1
! 1 | !
] ] |

The threshold setting on the GUI in NCU TestBench

Zoom in example
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<7 Calibration test : pre-production 001

-—-
——
pr—
P
—

(sensor type A and B, 26 chips and pre —production HDI )
without bias voltage (data : fphx_raw_20200608-1733_0.dat)

A A A4 44 L4 4] A A A A 4
AL AAA DAL AL DL L

Gsel : 2

The threshold setting on the GUI in NCU TestBench

Pad on HDI
DACO 20 Read | Write Set Reset | Default
DACL [ 25[  Read | Wite | Set | Reset |Default
DAC2 30 Read | Write Set Reset | Default
DAC3 [ 35[  Read | Wite | Set | Reset |Default
DAC4 40 Read | Write Set Reset | Default
DACS [ 45[  Read | Wiite | Set | Reset |Default
DAC6 50 Read | Write Set Reset | Default
DAC7 [ 55[  Read | Wite | Set | Reset |Default

Bias ring

Bonding missing Zoom in example
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<7 Calibration test : pre-production 001

--—
——
pr—
P
—-

(sensor type A and B, 26 chips and pre —production HDI )
With bias voltage ( +50V ) (data : fphx_raw_20200609-2023 0.dat)

chip id=15
L

chip id=16
| |

I
, clﬁn id=6 gir =5 |:Ihiu id=4 clilln jd=3 cliln id=2 |:hlln id=1

chip_id=20 Gsel : 2
The threshold setting on the GUI in NCU TestBench
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=7 Calibration test, slope comparison:

,|F.‘|

——
——
—
—
—

pre-production 001

Without bias voltage With bias voltage (+50 V)
chip_id=2 chip_id=2

slope : 0.0827, slope : 0.1304,

offset : -1.632, offset : -3.663,
chi2/NDF : 167.29 chi2/NDF : 81.64
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Calibration test, slope comparison:

=" FVTX (B295)

Gsel : 2

Without bias voltage
chip. id=? g With blag Yé)lu age (+50 V)

0

slope : 0.1066, Slope : 0.1298,
offset : -2.700, offset : -3.627,
chi2/NDF : 127.11 chi2/NDF : 102.60

The slope of FVTX and INTT module with the bias voltage seems to be similar
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w7 Assembly performance check :

vl_,A

= pre-production 001

Without bias voltage
Ampl - ADC check, channel to channel
chip_id=2, chan_id =0 chip_id=2, chan_id = 28

8 C Entries 335 8 C Entries 346 y
- Normal pad example Moanx 46,32 - Error pad example Moanx 4618
U Meany 1.806 Uny Meany 1.942
 slope : 0.0856 RMSx 11.28 :slope:_0.1302 RMS x  10.01
6_—2:?27:15;':7 267 AMSy 1415 6_—2::3:16?'? 077 RMSy 1346
51 51
4 4
3 3
2r 2

1h 1:_

:IIII|IIII|III I|IIII|IIII|IIII

00 10 20 30 40 50 60 70 0 00 10 20 30 40 50 60 70 0

Error pad check : self - comparison
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w7 Assembly performance check :

=" pre-production 001

With bias voltage (+50V)

Ampl - ADC check, channel to channel

chip_id=2, chan_id =0 chip_id=2, chan_id = 28
8 : ) 8 : )
C Entries 349 C Entries 348
- Normal pad example Moanx 4598 - Error pad example Moanx 4607
7 Meany 1.968 U Meany 1.968
— slope : 0.1344 RMSx 10.19 — slope : 0.1338 RMS x 10.09
| offset : -3.78 | offset : -3.76
6/—chi2/NDF : 0.90 AMSy 1427 6/—chi2/NDF : 0.78 RMSy 1392
- - 7
o o 6
4+ 4 5
3 3 4
- - 3
2 21—
- - 2
I I 1
0 : L1 11 | L1 11 | L1 | L1 11 | L1 11 | L1 11 0 0 : L1 11 | L1 11 | L1 1 | L1 11 | L1 11 | L1 11 0
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70

Error pad check : slope subtraction
2020/6/16 Cheng Wei, Shih (NCU HEP, Taiwan) 9



Assembly performance check :

oroduction 001

errorpad | |  errorpad 1 14—
UL g 5 Ul4 79 _ S_Chlp_ld—2
U2 I 111111111 I u1s Slope subtraction
u3 U16 22,111 -
U4 u17 3,99,102 - '
0.07 — ! [
0.06 :— ® ' (1) .
0.05[ o 1 .
0.04f— ' ‘
0.03—
0.02
0.01F-
o~ UL
- Error pads
=001 = oy L b b b L Ly
0 0 0 60 80 00 20
channel
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=7 Assembly performance check :

oroduction 001

If-comparison
Self-comparison, w/ and w/o bias voltage comparison

Without bias voltage . .
Slope 26 chips, ampl to ADC slope subtraction
5 Slope subtract
01437 error pads 45 8o7
H . " %
| 8
o
0.12 @ e
0. .
0.1

0.08[% ;"=

Lo |

0.02f .="

0_01237 error pads

0.06 ; .
0.04——- N T T T T ST S 001_ oo b b by by by by 0
0 20 40 60 80 100 120 ¢! 20 40 60 80 100 120
channels channels
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Second Module assembly in Taiwan.

w|.__|7

= Pre - production 002

PRV Ar av AV RV AV v Ay yv gV RV gV
I rrirrrrrly
RV AV AV VAV VIV AV IV IV Y
24 (4 A (4 (4 (4 (A 4 G4 G4 (4 (4 L4

With bias voltage (+50V)

Placing error (measured by OGP)
Type A-> X : 120 um, Y : 6 um
Type B -> X :48um, Y : 44um
Rotate error:
Type A -> 0.0373°
Type B -> 0.0469°

Bonding Condition:
18 pads can not be bonded in the beginning,
Tried to rebond them.

-> all channels were bonded in the end.
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=rZ7 Assembly performance check :

) |

= Pre - production 002

Self-comparison, w/ and w/o comparison

Without bias voltage
26 chips, ampl to ADC slope subtraction
Slope Slope subtraction
6 0.1 5
9 -
2 r 4.5
7] L
gos- 1
7] . -
I~ lf - -
- . T e == 3.5
006/ _ _ofe = mem g e ek JEFF,
- = a-l ..l '; bl F ..t:ll ; J. .f ‘ﬁl L.-"# 3
ul® I L T
T At T R 2.5
0.04 =
. 2
NE
I L I
000k fem T E T T e TR B T 15
- :
s 1
o 0.5
004 | | | | | | | | | | | | | | | | | | | | | | | | | . | | | | | | | | | | | | | | | | | | | | | | | | | 0
0 20 40 60 80 100 120 0 20 40 60 80 100 120

channels channels
All chips and all channels are functional
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ﬂ To do list

» Produce-firsttworeatmodutes ASAP-
« R&D the encapsulated glue apply.

» Gsel test

|-V and noise level — V test

» Pedestal test

« Cosmic ray test

* Modify the assembly tools -> massive production
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-7 Testbench problems

ADC | calibration data from NCU first grodule The threshold setting on GUI in NCU TestBench

Expectation

Read | Write | Set | Reset [ Default
e | 5o | et

Point : data
Histogram : MC

Gain : 100, offset - 280

data from Phase || TestBeam

3
2
1 + At
4
o toer
0 bﬂ g :"'Tm | et gttt |
400 600 800 1000 1200
energy deposite (mV)
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. Sensor
Guard rin

Bias ring

T

‘I

|

|

Do Bias ring pad and Guard ring
pad both need to bond onto the
HDI pad?




Without bias voltage
chip_id=1, slope : 0.0794, offset : -1.478, chi2/NDF : 172.44

chip_id=2, slope : 0.0827, offset : -1.632, chi2/NDF : 167.29
chip_id=3, slope : 0.0760, offset : -1.374, chi2/NDF : 177.48
chip_id=4, slope : 0.0771, offset : -1.419, chi2/NDF : 167.82
chip_id=5, slope : 0.0765, offset : -1.455, chi2/NDF : 173.00
chip_id=6, slope : 0.0941, offset : -2.241, chi2/NDF : 135.01
chip_id=7, slope : 0.0936, offset : -2.201, chi2/NDF : 138.96
chip_id=8, slope : 0.0914, offset : -2.127, chi2/NDF : 138.09
chip_id=9, slope : 0.0924, offset : -2.173, chi2/NDF : 138.20
chip_id=10, slope : 0.0912, offset : -2.152, chi2/NDF : 135.61
chip_id=11, slope : 0.0907, offset :-2.158, chi2/NDF : 132.15
chip_id=12, slope : 0.0912, offset : -2.146, chi2/NDF : 135.19
chip_id=13, slope : 0.0877, offset : -2.085, chi2/NDF : 131.36
chip_id=14, slope : 0.0783, offset : -1.474, chi2/NDF : 173.80
chip_id=15, slope : 0.0768, offset : -1.440, chi2/NDF : 172.10
chip_id=16, slope : 0.0760, offset : -1.400, chi2/NDF : 168.64
chip_id=17, slope : 0.0762, offset : -1.449, chi2/NDF : 166.96
chip_id=18, slope : 0.0749, offset : -1.397, chi2/NDF : 164.77
chip_id=19, slope : 0.0916, offset : -2.160, chi2/NDF : 134.80
chip_id=20, slope : 0.0913, offset : -2.133, chi2/NDF : 133.54
chip_id=21, slope : 0.0919, offset : -2.164, chi2/NDF : 138.87
chip_id=22, slope : 0.0915, offset : -2.167, chi2/NDF : 131.36
chip_id=23, slope : 0.0914, offset : -2.150, chi2/NDF : 133.42
chip_id=24, slope : 0.0893, offset : -2.108, chi2/NDF : 133.09
chip_id=25, slope : 0.0872, offset : -2.059, chi2/NDF : 134.02
chip_id=26, slope : 0.0877, offset : -2.084, chi2/NDF : 133.49



With bias voltage (+50 V)

chip_id=1, slope : 0.1301, offset : -3.733, chi2/NDF : 61.20
chip_id=2, slope : 0.1305, offset : -3.771, chi2/NDF : 59.13
chip_id=3, slope : 0.1298, offset : -3.781, chi2/NDF : 61.21
chip_id=4, slope : 0.1289, offset : -3.761, chi2/NDF : 62.24
chip_id=5, slope : 0.1279, offset : -3.800, chi2/NDF : 62.83
chip_id=6, slope : 0.1273, offset : -3.795, chi2/NDF : 61.00
chip_id=7, slope : 0.1266, offset : -3.727, chi2/NDF : 61.44
chip_id=8, slope : 0.1265, offset : -3.753, chi2/NDF : 61.77
chip_id=9, slope : 0.1264, offset : -3.755, chi2/NDF : 62.37
chip_id=10, slope : 0.1268, offset : -3.797, chi2/NDF : 61.91
chip_id=11, slope : 0.1259, offset : -3.804, chi2/NDF : 63.09
chip_id=12, slope : 0.1264, offset : -3.770, chi2/NDF : 64.04
chip_id=13, slope : 0.1235, offset : -3.723, chi2/NDF : 67.74
chip_id=14, slope : 0.1289, offset : -3.736, chi2/NDF : 58.97
chip_id=15, slope : 0.1288, offset : -3.791, chi2/NDF : 63.35
chip_id=16, slope : 0.1285, offset : -3.792, chi2/NDF : 62.07
chip_id=17, slope : 0.1272, offset : -3.767, chi2/NDF : 64.12
chip_id=18, slope : 0.1265, offset : -3.768, chi2/NDF : 62.56
chip_id=19, slope : 0.1252, offset : -3.739, chi2/NDF : 65.50
chip_id=20, slope : 0.1260, offset : -3.770, chi2/NDF : 65.42
chip_id=21, slope : 0.1261, offset : -3.760, chi2/NDF : 62.11
chip_id=22, slope : 0.1238, offset : -3.694, chi2/NDF : 60.72
chip_id=23, slope : 0.1253, offset : -3.735, chi2/NDF : 64.41
chip_id=24, slope : 0.1243, offset : -3.737, chi2/NDF : 61.38
chip_id=25, slope : 0.1239, offset : -3.745, chi2/NDF : 65.26
chip_id=26, slope : 0.1233, offset : -3.702, chi2/NDF : 63.97



Without bias voltage

chip_id=1, slope : 0.1065, offset : -2.681, chi2/NDF : 128.18
chip_id=2, slope : 0.1066, offset : -2.700, chi2/NDF : 127.11
chip_id=3, slope : 0.1102, offset : -2.789, chi2/NDF : 125.65
chip_id=4, slope : 0.1102, offset : -2.847, chi2/NDF : 125.83
chip_id=5, slope : 0.1116, offset : -2.905, chi2/NDF : 122.24
chip_id=6, slope : 0.1126, offset : -2.981, chi2/NDF : 118.84
chip_id=7, slope : 0.1133, offset : -2.992, chi2/NDF : 112.96
chip_id=8, slope : 0.1158, offset : -3.088, chi2/NDF : 111.88
chip_id=9, slope : 0.1169, offset : -3.116, chi2/NDF : 111.79
chip_id=10, slope : 0.1185, offset : -3.213, chi2/NDF : 106.05
chip_id=11, slope : 0.1197, offset : -3.287, chi2/NDF : 105.81
chip_id=12, slope : 0.1205, offset : -3.354, chi2/NDF : 100.95
chip_id=13, slope : 0.1219, offset : -3.402, chi2/NDF : 94.95
chip_id=14, slope : 0.1032, offset : -2.542, chi2/NDF : 129.11
chip_id=15, slope : 0.1053, offset : -2.637, chi2/NDF : 127.69
chip_id=16, slope : 0.1084, offset : -2.731, chi2/NDF : 128.99
chip_id=17, slope : 0.1084, offset : -2.784, chi2/NDF : 126.53
chip_id=18, slope : 0.1099, offset : -2.877, chi2/NDF : 121.15
chip_id=19, slope : 0.1111, offset : -2.988, chi2/NDF : 118.81
chip_id=20, slope : 0.1135, offset : -3.014, chi2/NDF : 116.71
chip_id=21, slope : 0.1142, offset : -3.043, chi2/NDF : 112.71
chip_id=22, slope : 0.1158, offset : -3.116, chi2/NDF : 112.08
chip_id=23, slope : 0.1149, offset : -3.162, chi2/NDF : 105.74
chip_id=24, slope : 0.1177, offset : -3.245, chi2/NDF : 102.34
chip_id=25, slope : 0.1179, offset : -3.313, chi2/NDF : 97.46
chip_id=26, slope : 0.1198, offset : -3.425, chi2/NDF : 92.42



With bias voltage (+50 V)

chip_id=1, slope : 0.1315, offset : -3.684, chi2/NDF : 99.49
chip_id=2, slope : 0.1298, offset : -3.627, chi2/NDF : 102.60
chip_id=3, slope : 0.1311, offset : -3.616, chi2/NDF : 109.00
chip_id=4, slope : 0.1299, offset : -3.633, chi2/NDF : 104.44
chip_id=5, slope : 0.1291, offset : -3.600, chi2/NDF : 102.63
chip_id=6, slope : 0.1284, offset : -3.604, chi2/NDF : 103.04
chip_id=7, slope : 0.1285, offset : -3.593, chi2/NDF : 104.24
chip_id=8, slope : 0.1293, offset : -3.614, chi2/NDF : 110.87
chip_id=9, slope : 0.1275, offset : -3.532, chi2/NDF : 110.51
chip_id=10, slope : 0.1284, offset : -3.597, chi2/NDF : 114.46
chip_id=11, slope : 0.1277, offset : -3.584, chi2/NDF : 112.84
chip_id=12, slope : 0.1269, offset : -3.583, chi2/NDF : 110.44
chip_id=13, slope : 0.1270, offset : -3.574, chi2/NDF : 111.88
chip_id=14, slope : 0.1294, offset : -3.606, chi2/NDF : 103.08
chip_id=15, slope : 0.1301, offset : -3.651, chi2/NDF : 93.55
chip_id=16, slope : 0.1311, offset : -3.657, chi2/NDF : 99.08
chip_id=17, slope : 0.1287, offset : -3.608, chi2/NDF : 96.50
chip_id=18, slope : 0.1269, offset : -3.564, chi2/NDF : 106.52
chip_id=19, slope : 0.1274, offset : -3.641, chi2/NDF : 93.75
chip_id=20, slope : 0.1294, offset : -3.661, chi2/NDF : 93.81
chip_id=21, slope : 0.1277, offset : -3.588, chi2/NDF : 107.23
chip_id=22, slope : 0.1277, offset : -3.593, chi2/NDF : 107.15
chip_id=23, slope : 0.1256, offset : -3.592, chi2/NDF : 99.95
chip_id=24, slope : 0.1270, offset : -3.610, chi2/NDF : 103.51
chip_id=25, slope : 0.1249, offset : -3.573, chi2/NDF : 110.01
chip_id=26, slope : 0.1246, offset : -3.587, chi2/NDF : 110.86



“~7 Calibration test : FVTX (B295)

--—
——
pr—
P
—-

without bias voltage (data : fphx_raw_20200608-1004_0.dat)

b

\Ghip id=25 chip id=24 —chip id=23 e Ghip d=22 chip id=21 | ::; iiii chip id=19 chip id=18 chip id=17 chip id=16 | ;:; iiii chip jd=14
chip id=12 da: jd=10 chip id=0 chip id=8 chip id=7 chip id=6 chip id: chip chip id=3 chip id: chip id=1

Gsel : 2

The threshold setting on the GUI in NCU TestBench

-
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“~7 Calibration test : FVTX (B295)

--—
——
——
P
—-

with bias voltage (+50V) (data :fphx_raw_20200609-0035_0.dat)

4 L (4 (4 LA LA LA LA LA LA LA A [

Gsel : 2

The threshold setting on GUI in NCU TestBench

-
i
e
P

Zoom in example
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