Current over Time measurements

and IV characterisation
of BCM1F sc irradiated diamonds
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List of diamonds

Accordance to installation place can be found on wiki page:
https://wiki-zeuthen.desy.de/CMS/BCM1FDiamonds#preview
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All diamond were put in the frames for
measurements.
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Current / A

I\VV characterisation +Z Far diamond

current for measurements with source for -500V is 6x10°A, for 500V
it is -3.5x10°A. — for measurement w/o source it should be less.

BCM1F sc irradiated diamond, +Z Far BCM1F sc irradiated diamond, +Z Far
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Currenkt / A

Current, A

Comparison of leakage current for irradiated and fresh diamonds

BCM1F sc irradiated diamond, +Z Far

-1500 -1000 -500 0 500 1000 1500
1,5e—-10 . PN TR T T N T T T T N N B B |.| PN TN T [ T TN T T N N BN - 1,510
1 Leakage corrent in nA ran -
1e-10 — 1e-10
1 w/o source B
5e-11 - 5e-11
0 -0
-5e-11 - -5e-11
. —— bottom polarity -
~1e-10 - - -1e-10
_1J5e_:]o _ T T T T I T T T T | T T T T I T T T T I T T T T I T T T T - _1J5e_:|0
-1500 -1000 -500 0 500 1000 1500
Voltage / V
IV curve, BCM1F irradiated diamond, +Z Far, Bottom polarity
-1 000 -500 0 500 1000
8e—-09 __I [ TR NN NN TN AN NN TN SRR NN NN SR NN SR SR NN SR SN N S | |__ 8e—09
6e-09 C 6e-09
] — WITH SOURCE C
4e-09 2 -~ 4e-09
2e-09 C 2e-09
0 -0
~2e-09 C —2e-09
~4e-09 - -4e-09
~6-09 Leakage corrent |- -6e-09 D!
~8e-09 in nA range ~ _8e-09
-1e-08 4 L -1e-08

0
Voltage, V

500 1000

Current, A

IV For new diamond 23851342 w/fo source

=1 500 -1 000 =500 0 500 1000 1 500
?E_'I:I't-:l _I 1 1 1 1 I 1 1 1 L I 1 1 1 1 I- 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I_ ?E_Dﬂ-
1 Leakage corrent in mkA range
6e-06 —: :—ée—Dﬁ
S5e-06 - - 5e-06
m —— Leakage Current X
g 4e-06 — de-06
iy 3 B
c E B
@ 3e-06 - - 3e-06
- 1 Current summ in 52 =
e-uo 26
1 HVrange [300: -600] :
1e-06 3 is -2.4 * 10 - 1e-06
-1e-06 _| LI B S B I T T [ 7T T T 7 [ T RT T [T 7T T T [T 7T 711 |_ -1e-06
00 —200 4] 500 1000 1 500
Voltage, V
IV For new diamond 23851342 w/o source
-200 -100 0 100
[ I N TN TN N TN S N NN N TN S T TN NN U SO S
1,5e-10 4 [ 1,5e-10
1e—‘|0—: :—1e—‘ID
S5e-11 —: :—5e—‘I‘I
0 o
1 C 6
-5e-11 T T T T T T T T T T T T T T T T T T T T -5e-11
-200 -100 0 100

Voltage, V



Cument /A

1.0x10°
8.0x10°
6.0x10"
4.0x10°
2.0x10°1
0.0
-2.0x10° 1
-4.0x10"
-6.0x10" 1
-8.0x10° 1
-1.0x10°1
-1.2x10°1

-1.4x10”

Cumant ! &

I
12

2 4 6 10 14 16 18 20
Tima / h
x107°
-3.0<10"
|/
-3 510" i
' T’ 500V
.I T T !
B B 10
Timea /b

“+Z Near

x10®

F.0x10™

6.5x10 1

v -500V
?_; 6. 0x10 - &
5 _

’WM’I‘M%

5 65x10 -
5.0x10
| = | S 1
16 18 20
Timne / h

G.0x10"" -

4 0010

. ]

B 2.0x10"

a3
0.0
-11 UV
o104 . - .
10 12 14
Timea /h



Current, A

|\ characterisation +Z Near diamond

current for measurements with source for -500V is 5.5x10°A,
for 500V it is -3x10°A.

BCM1F irradiated diamond PlusZ Near
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isolation of soldered part of wire was
not good.
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Current f A

I\ characterisation +Z Bottom diamond

current for measurements with source for -500V is 6x107°A,
for 500V it is -3.5-5x10°A.
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The same behavior - peaks in current R
to 10-7A | can see during IV measurements. -Z Top
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Current/ A
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I\ characterisation -Z Bottom diamond

current for measurements with source for -500V is 5.8x10°A,
for 500V it is -3.5x10°A.

Currenkt f A
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For comparison, leakage current for fresh diamond is value of mkA, w/o source.
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Plan of IV measurements

e + / Bottom - repeat measurement for one of polarities
to check behavior

e + / Far - repeated measurement for one of polarities to
check value of leakage current, no it is 1x107"° for 1000V

« + Z Near - done
* - Z TOp - what is a nature of peaks in leakage current?

e - / Bottom - repeat measurement for one of polarities
to check behavior

e -/ Far -todo
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BCM1L diamonds -

8, - 8 BCM1L diamonds were unmounted. They need to be

. cleaned from glue and to be put in the frames.
- We need IV, Current over Time characterisation and CCE

for all these diamonds.
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~ BCMIL diamonds

4
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