GaAs Samples

sample# |batch#
b9

b11

b5

b7

b2

b31

concentr
1/(1-1.5)*10M7

nonuniform

Tl

I-V nonlinear

2 (5-6)*10M7
uniform?
Tl
I-V sligtly
nonlinear

2 the same as
sector

3 (1-3)*10M6
uniform
Sn
I-V linear

tickness notes

171 starting
168 cce ~ 30%
169

173

170
169
171
175

186/ starting
190 cce ~ 40%
190

190

195
191
190
197

160/ starting
cce ~ 50%

160

irradiated X

1420 kgy
2/no
3/no
4/no

1 no
2/no
3/no
4 600 kgy

1/no
2 no
3/no
4 820 kgy

1/no
2 no
3470 kgy
4 no

1/1.15 Mgy
2 no
3/no
4 no

1 no
2 no
3/no
4 1 Mgy

487
483
479
469

490
470
469
488

490
500
480
490

483
478
481
470

483
478

480

480
478
487
487

476 *
480
481 *
492

471
490
493
476

480 * 14,70
480
450
490 * 14,70

478 *

484

480 *

482 damaged

480"

483|*
damaged

482

480
483 * 16,70
476
474|* 16,70
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Sample layout

5x5 mm pads, 9x9 mm copper beam collimator
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Instruments

HP 4263B - 120 Hz, 1 kHz, 10kHz, 100kHz g 1y -u
Agilent E4981A - 120 Hz, 1kHz, 1 MHz

Contacted with needle probes, open correction for each frequency
HYV range -200V to +200V, 10V steps, 10 seconds setting time

20— - 20
E # Sam LLY
19.5 19.5
19 % A&  Sample5_pad4_1khz_Agilent 19
18.5F 18.5
181 18
T8 = TR
27.5F 217.5
Q = (&)
17 17
16,5 o : 16,50 -
16; ' 16; E Sample5_padd,
15.5 f 15.5 f A Sample5_padd_120Hz_agilent
- 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 | - 1 | 1 1 1 1 1 | 1 1 1 1 1 1 1 1 | 1 1 1 1 | | 1 1 1
1-% 5 -1 -0.5 0 0.5 1 1.5 1-% 5 -1 -0.5 0 0.5 1 1.5
Field strength, V/um Field strength, V/um
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13.5

13

12.5

9,3 M 12 pF

11

10.5

_ilIllillIlilllIillllillllillllillllilllIi
10—200 -150 -100 -50 0 50 100 150 200

uv
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Sector sample

-200 -150 -100 -50 0 50 100 150 200

Secl‘tor_EdéeJ 20H‘z
Sector_Edge_1kHz
Sector_ Edge 10kHz
Sector_Edge_100kHz

L O

l‘l Regiion 2

48 |

!
|

u,v
12 -200 -150 -100 -50 0 50 100 150 200
L1 Ll L1l L1 Ll L1l L1 Ll L1 ; b4 SeCtor—ﬂl‘id—12tlhz
5 -04 -03 -02 01 0 0.1 0.2 0.3 11.5 4 Sector_mid_1khz
uyv E A Sector_mid_10khz
11E A Sector_mid_100khz
TR 10.5F l"..‘
=200 -150 -100 -50 0 50 100 150 200 10 E "\-
# Sector_edge2_120hz w F PGP T
A Sector_edge2_1khz D: 9.5 e
A Sector_edge2_10khz = ok e S S
4 Sector edge2 100khz = A8 A AdAAdd A& A ddaddddddaddsaay T
8.52
P b 8F
""" e0ptsanes 7.55
AA = L1 11

CLi Ll L1l L1 Ll L1l | - Ll
-%.5 04 -03 -0.2 -01 0 01 02 0.
Field strength, V/um

5.5

| . 1111 | | . 1111 | | Il Il
-rb.5 04 -0.3 -0.2 -0.1 0 01 02 0.
Field strength, V/um
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Leadins

2
- # Leadin_long_120Hz
1.8 A Leadin_long_1kHz
1.6 A Leadin_long_100kHz
1.4F
1.2F
L C
I
(8]

0.8 C //1'-——4»5.5/4

0.6

0.4

0.2

l.’-2(10 -150  -100 -50 0 50 100 150 200

mnm

2
B @ Leadin_short_120hz
1.8 & Leadin_short 1khz
1.6 .. A Leadin_short_100khz
1.4F
1.21
L C
2 qF
3 C
0.8F
S i Sy e e S
E P —
0.4F
0.2

l.’-2(]0 -150 -100 -50 0 50 100 150 200
uv

25-cen-12



Sample 9

Lot 1, 1-1.5x10"17 shallow donor TI, nonuniform doping, Pad 1 - 420 kGy

30 -200 -150 -100 -50 0 50 100 150 200
—— : : : T \ \

N s Irradiated_420kGy
28 I

26 4 Unirradiated_120Hz

C, pF

. Increasing voltage, before Irradiation : : :

[ ] decreasing vollage, before lrradiatlon H H

Increasing voltage, after Irradiation 5 =

1 | 1 1 | 1 1 1 1 1 | | | | 1 1 1 1 1 1 1 1 1 1 e 2 Ff e &

-1.5 -1 -0.5 0 0.5 1 1.5 1000
Field strength, V/um

decreasing voltage, afier Irradistion H : H /

500

I, nA

[=]
\||||||||

-500

'1000|T|i||||E[||||j||||i\|||i||||E[||||||
-200 -150 -100 -50 0 50 100
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Sample 9

Lot 1, 1-1.5x10"17 shallow donor TI, nonuniform doping, Pad 1 - 420 kGy

-200 -150 -100 -50 O 50 100 150 200 -200 -150 -100 -50 0 50 100 150 200
—— : : : | T T —— T : : | | |

30 . 21
C ¢ Irradiated_420kG = ;
28 - y 2050 ¢ Irradiated_420kGy
s6f..| 4 Unirradiated_120Hz 20 o ol
N c 4 Unirradiated_1kHz
24* 19.5 :_ ......
5 IS
G 22F s °E
L 18.51
200 -
: M‘“‘r 18 i
18 = ; 7Y
N 17.5F :
u,v u,v
1 200 -150 -100 -50 0 50 100 150 200 1 200 -150 -100 -50 0 50 100 150 200
r —— == ' ' ' = | | r —— == ' ' L =T T T
205 + lIrradiated_420kGy 2050 s Irradiated_420kGy
20 :_ ...... U . d- t d 1 OkH 20 :_ ......
- A nirradiate z B . .
- - - 4 Unirradiated 100kHz
19_5 __ ...... 19_5 __ ......
(TR L F
2 19 < 191
g E g or
18.5F 18.5F
18 181
1751 1751
1 : 1 | 1 1 1 1 1 1 1 1 1 1 1 1 | | 1 1 1 1 | | | 1 1 : 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 | | | 1 1 1 1 | | | | 1
is - 05 0 0.5 1 1.5 is - 05 0 0.5 1 1.5
Field strength, V/um Field strength, V/um
[ — L
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Sample 31

Lot 3, 1-3x10716 shallow donor Sn, uniform doping, Pad 4 - 1 MGy

uv
-200 -150 -100 -50 0 50 100 150 200

30 T T T T T T T T
28] ‘\) —— Same behavior for all
26: \ A Unirradiated_120Hz y llIllI‘I'a dl ate d p a dS

24f )\
L B ‘\
o L

g 22

u,v
20F \ / 200 -150 100 50 O 50 100 150 200
N '\l /‘ 19 : = — : z : \ \ \
185 v 185, ® Irradiated_1MGy
B W 18- o
16 liaha 4 C 4 Unirradiated_1kHz
1 1 1 1 1 1 1 1 [
1.5 1. 17.5[
4000 w =
7k
3000} : . : © -
2000f- i 5 : 16.51
1000 - 7 7 E
éﬂ 0 = i : ; i -
-1000f : : - 155
-2000 ; ; ; -
-3000F 35 -1 0.5 0 0.5 1 1.5
Ei Field strength, V/um
-4000 - :
Cf L L L i i H L i L L | L
L -5000-400 -3‘00 -éo -160 6 1(;0 260 300 E————
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Sample 31

u,v
_ - - N r u,v
I 19 290 .1.50 190. 50 0 SP 190 1?0 290 19 -200 -150 -100 -50 0 50 100 150 200
- ® Iradiated_1MGy - - - ' — | ' |
18.5— B :
C A Unirradiated_10kHz 18.5— L] Irradlated_1MGy
18: 18-
17.50 175E 4 Unirradiated_100kHz
w -
7k E 171
o a (2} C
16.5]— - ook koo 16.5]
: [ AA_‘\‘_AAA AAAAAAA A A A 4 4 & 4 AAM
161 161
E atetdes4804000004 0008000000000 000 80008 T eeettsaeee00t00000000000080000000800000008
15.5F 15.5F
1- .5 -1 -0.5 0 0-5 1 1-5 1- -5I 1 1 | -1 1 1 | I-o.sl 1 | 1 o 1 | 1 Io.sl | 1 1 1 1 | 1
Field str¢ u,v ‘ength, V/um
19 -200 -150 -100 -50 0 50 100 150 200
C z = —— T T T T
- ® Irradiated_1MGy
185__ ......
- A Unirradiated_1MHz
181
17.5F
wooE
2 17E
(8] C
16.5
16: “AA AAAA'||'.' '.
155
1 :I I-I--\- -I--I'\--I- —I--I-\-‘;-\!..I::\:.F:I: =I==I=I==I‘l -\--I-I 1
] -1.5 -1 -0.5 0 0.5 1 1.5 —
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Sample 2

Lot 3, 1-3x10716 shallow donor Sn, uniform doping, Pad 1 - 1,15 MGy

uv
30 -200 -150 -100 -50 0 50 100 150 200
C : z : z : : T T T
28 :_ [ Sample2_1,15MGy
26—
C A Sample2_unirradiated_120Hz
24
w C
a C
O 221
20—
:_ ..... ‘hh Ay Am*“ R
18- MWW
161 :
L 1 1 1 L 1 1 L 1 1 L L 1 | 1 L 1 1 L L 1 1 L 1 1 1
AR K Nng n ns 158
uv
19 -200 -150 -100 -50 0 50 100 150 200
C : : : : T T T T
= #  Sample2_irradiated_1,15MGy
18.5—
L A Sample2_unirradiated_10kHz
18
17.5F
v
- 17
(5] C
16.5: g e e g :" '. ddikib ik
16
15.5
C 1 1 1 1 1 Il 1 1 1 1 1 Il 1 1 1 1 Il Il Il 1 1 1 1 Il
1-5I.5 -1 -0.5 0 0.5 1 1.5

Field strength, V/um

19

18.5

18

17.5

17

C, pF

16.5

16

15.5

18

19

18.5

18

17.5

C, pF

17

16.5

16

15.5
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35

u v
-200 -150 -100 -50 0 50 100 150 200
C g t ! t T T T T
C #  Sample2_irradiated_1,15MGy
:_ A Sample2_unirradiated_1khz
u,v
=200 -150 -100 -50 0 50 100 150 200
e . = = : T I T T
C @  Sampla2_irradiated_1,15MGy
; A Sample2_unirradiated_100kHz
: 1 1 1 | 1 1 | 1 1 | | 1 1 | 1 1 | | 1 1 | 1 1 1
-1 -0.5 0 0.5 1 1.5

Field strength, V/ium



Sample 5

Lot 2, 5-6x10717 shallow donor T1, uniform doping, Pad 4 - 820 kGy, same as sector

uv
-200 -150 -100 -50 0 50 100 150 200

30 | | |
281 » lIrradiated_820kGy
26
C 4 Unirradiated_120Hz
24
T8 C
s [
g 22 u,v
- 9 200 -150 -100 -50 0 50 100 150 200
— [ . == ——— : T I I I
20 m ® Irradiated_820kGy
C 18.5/— o
18 E A Unirradiated_1kHz
C 181
16 B | | | | | | | | | | | | | | | | | | | | | | | | 175 :
-1.5 -1 -0.5 0 0.5 1 1.5 -
- - [=3 —
: T 17
: o :
16.5F
g 161
S , , 15.5F
1§.5I | | | -1 | | | I-o.sl | | | 0 | | | \0-5I | | | 1 | | | I1-5
§ Field strength, V/um
" -800[ i 1 i

i Tl S0 i VWG i 1 7 P Wk i A M W
-200 -150 -100 -50 1] 50 100 150 200
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Sample 5

uv uv
19 200 -150 -100 -50 O 50 100 150 200 19 200 -150 -100 -50 O 50 100 150 200
[ . —T — . . . * I I [ . —T — . . I T I I
18.5|- ¢« lrradiated_820kGy 18.5- ¢ Irradiated_820KGy
181 181
17.5F 4 Unirradiated_10kHz 17.55 A Unirradiated_100kHz
w o F w o F
2 g7k carE
Q - (&] C
16.5F 16.5F
— mu«umtlmusmmumuulcc«m C
16: b dhhd dhhh b b ohdd b A s h AR LA AL AL LA L4 Mm 16 :_ o s A a it R dd it AT 2o
1&5: ae el
- u,v
. e 19 200 -150 -100 -50 O 50 100 150 200 -y , ‘
.5 -1 -0.5 0 - - ' ' ' ! ! ! ! 0.5 1
Field stren: - ] th, Vium
18.5- ¢ Irradiated_820kGy
181
17.5F 4 Unirradiated_1MHz
T
& 17F
o =
16.5
161
15.5 :_
55 -1 0.5 0 0.5 1 15
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Sample 7

Lot 2, 5-6x10717 shallow donor T1, uniform donine Pad 3 - 470 k(3v <ame ac cector

uv
uv . . . -
30 -200 -150 -100 -50 0 50 100 150 200 19 290 1 ‘50 190 5‘0 0 5-0 190 L ?0 2(\]0
B ‘ : : ; T T T T F
- @  Sample?_irradiated_470kGy C
- T 18.5— L] Sample7_irradiated_470kGy
28 —_ 'y SamplaT_unirradiated_120Hz E
: 18
26 C
C 17.5 :— A Sample7_unirradiated_1kHz
24 T 7‘
5 r L
g 22 C
16.5F
20 - I
161
18 - f
1 5.5 — e YN WWY
16 1:‘\\|.\||WW|\|\
! -1.5 -1 -0.5 0 0.5 1 1.5
200 -150 -100 -50 ©0 50 100 150 200 u, v
18—~ - : ‘ : | : : g 200 150 100 50 0 50 100 150 200
E #  SampleT_iradiated_470kGy - ‘ . i i ‘ ‘ f f f
— = Sample?_irradiated_470kG:
17.50 17.5] ’ '
:— 0 T E A Sample7_unirradiated_100kHz
17 = 17— - -
16.5¢ 1655
16 16F
L = [T E
3-155: AhAAdAdddsdaddadssssdiassssss AAMW 9:155:
: U : AAAA A A & 4 4 & & AAA‘AAA A A b A A A AAMA ‘AM'
°E 15
14.5F 14.5F
141 147
13.5F 1351
1q: 1 | 1 1 1 1 1 1 1 1 | | | | 1 1 1 1 1 1 1 1 | 1 1 E | | | | | | | | | | | | | | | | | | | | | | | |
— -1.5 -1 '0'5_ 0 0.5 1 1.5 N -31 .5 -1 -0.5 0 0.5 1 1.5 I
Field strength, V/um Field strength, V/um
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