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12", P / Boron, Thickness : 750-800um , Resistivity : 1-1000hm.cm

Double Side Polished, Notch type,

Particle : >0.2um@Max 20EA

Laser Mark : hard laser mark T7+0OCR

Label : Dummy E7|0|L} A

HAF HEA 5 Wy

M4 HA

C2E Test 82 T2 42

tems

Wafer Specification

Remarks

-

General Characteristics

Growth Methed

CZ or MCZ

1.2 | Crystal Orientation <100 +i- 1.0 degrass
1.3 [Conductivity Type MNA
1.4|Dopant NA
1.5 |Edge Exclusion Zmim
2[Chemical Characteristics
Z.1|Cogygen Concentration MNA
2.2 | Radial Ceoygen Concentration NA
2.3 | Carbon Concentration NA
2.4(Bulk Fe Concentration NA
2| Structural Charactesistics
2.1[Slip, Swirl NA
72| OISk (Waler] T
4 |Wafer Preparation Characteristics
4.1 [Wafer |0 Marking TT+0CH
4 Z [Msarking Side Backside
4.2 |Annzsling NA

Mechanical Characteristics

wafen

E.1| Diametar
5.2 |Notch Depth
£.3 | MNotch Crisntation
5.4 [Notch Angle
5.5]Edge Shape By SEMI M1.15-1000
5.6 j= Surface Finish Pelishad
£.7[Thickness T Sum
5.8 [Thickness Variation (GBIR} By Wafersight [1
5.9[BOW
By Wafersight |1,
£.10|Warp < =100um ASTM F 1350,
Referance Plane : Best Fit
By Wafersight |1,
5.11|SFQR (Cell 5ize 25°25) PUA 35% MNA ASTM F 1530,

Reference Plane : Best Fit

5 |Front Surface Chemistry

=

6.1 [Surface Metal Contamination : Na, Al, Ca, WPD ICP-ME

.2 | Surface Metal Contamination @ Fe, Cr, Cu, Ni, Zn VPD ICP-MS
7 [Front Surface Criteria

7.1|Scratch (Macro)

7.2 |5 {Micro) Totsl length

7.2[LL% {Localzed Light Scatter) / >=0.Zum

By SP3/5P5, Exclude LPD-M Defect

& |Back Surface Criteria

8.1|5cratch (Macro) NA
8.2 [Scratch (Micro) NA
8.3 |Backside Localzed Light Scatter NA

9|Others

9.1 | Shipping Box-Aute FOSE Type

SEP MW 200GT or
Entegris SBI00-BAM-DEENS
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6. ZingSemi Particle &8 Data
578 ZH| :sp2
G3nm 120nm

1 2 4

2 24 6

3 27 14

5 20 3

6 21 3

7 33 13

8 37 1

3 38 13

10 51 17

11 2% 2

12 25 1

13 46 15

14 18 4

15 32 17

16 21 7

17 15 5

18 5

19 4

2 14 2

21 30 9

22 14 5

23 15 2

2 18 3

25 15 3

[AE1-1]

71 7 7 #4 ] 7 # 7 7 #0 #1 12
01000~ 01200 | 651 587 616 591 64 573 620 5% 623 650 622 642
0120000400 | 131 123 12 T 12 1% 143 159 140 138 153 137
0.1300 ~ 0.2000 1 1 2 3 2 4 5 0 1 b 3 1
0.2000 ~ 0.2200 1 1 2 1 1 1 2 1 1 0 1 2




#13 #14 #1858 #1E #17 #18 #15 #20 #21
01000 ~ 0.1200 ] 5 3 3 0 93 3 350 377
01200 ~ 0.1400 ] ] o 1 1 13 1 112 129
0.1800 ~ 0.2000 ] 2 1 ] 0 1 ] 3 &
0.2000 ~ 0.2200 ] ] o ] 0 ] ] 4 1
T2 F23 F24 #25
01000 =~ 0.1 200 0 3 1 0
0. 1200 ~ 01400 0 1 3 0
01800 ~ 0.2000 0 2 0 1
0. 2000 -~ 02200 0 0 1 1
[A&1-2]
EH™ 4E 2Kt0] Z™HM H5H-E Zot 1K= 65nmT Particle =&X BtESH=

+
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O 2Lt 2XI M= 180nmTP=0A] &34 ZHE= 2= D[RO

o
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7. ZingSemi Thermal Oxidation ProcessZ 1}
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HdH . Si02 3,000A by Wet Thermal Oxidation
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inspection report

wafer specification Process order measurement system
maker ZING 3EMI Process Wat ocxidation Nano-spac
diamstar 2998 — 3002 mm__ [lot no. 702300F6321 Inspection date
thicknsess 750 - 800 um typa. Double polished 2017-11-29
origntation P — 100 (Boron) matarial Si02 on Si
rasistivity 0.5 - 100 Qem adge axclugion = GIim

film information

matarial Si02 ndex.
glot. 18 n/a
|
2
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[1& 2-1, Zingsemi wafer thermal Oxidation Uniformity Z1f].



8. ZingSemi DC Sputtering Process 21}
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A8 : Ti250A / Al+1%Si Tum Depo by DC Sputtering Process

3 2 4E  0E AT A2 4% fojm #HMO| ¢t EALISHH AlR03Z Hat= A3t
O] ALL}, Zingsemi wafer= 121 Z40| QO] 7R, Ti”te| Addhesion Layer &= SE3| o
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Inspection report

wafer specification Process order measurement system
maker ZINGSEMI Process Ti/Al Deposition Alpha step
diamester 2888 - 300.2mm [Lot no. 71128001308 Inspaction Data
thicknass 750 — 80O um type. Doubls Polished 271217
onentation P — 100 {Boron) matarial TifAl on 5
resistivity 1 — 100 Q.cm edge exclusion =bmm

film information
material | Ti on Si imdex.
glot. Sarnple n/a
T 247 DA
B 261.0A
c 263.04
L 262.0A
B 249 0A
max 253.0A
min 24T7.0A
Bvar, 2504 2
T 1.20%]
\ \
262.04
B
101168.0A film information
material Al on Ti/S imdax.
slot. =ample| n/'a
T 10223.0A
B 10307.0A
C 10084 .0 A
L 10116.04
R 10327.0A
miax 10327 .0 A
min 10024.0A
: - T
Luuuwu""n 1.14% ]I

operator inspector approval ramark

signature

SR ]

& stol Mo|



9. ZingSemi surface Roughness / Thickness / Resistivity
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9-1 Roughness Data
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171212002 copy

Region Histogram: Whale
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Statistics
Region  Min{nm)  Max(nm) Mid(nm) Mean(nm) Rpwnm)  Rg(nm)  Ra(nm)  Rz(nm)  Rsk Rku
W Whole -2.590 3125 0.268 0.024 5715 0.698 0.553 5319  -0.054 3200

[123-1AFME ™ Z4 1

nm
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Histogram

1212016

1000 pxiidiv

[A23-1AFMSHEZ 1N

File Name
Head Mode
Source

Data Width
Data Height
X Scan Size
Y Scan Size
Scan Rate

Z Servo Gain
Set Point
Amplitude
Sel Frequency

Drive

| 171212016
NC-AFM
‘ Topography
256 (pxl)
| 258 pa)
10 (pm)
‘ 10 (um)
05 (H2)
[ 1
1.2229E3 (nm)
‘ 170053 (nm)
253.18E3 (H2)
| 5(%)
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171212012 copy Region Histogram: Whole
3000 /_\
< 2000
o
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Histogram
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nm
Statistics |
Region Min(nm)  Max(nm) Mid(nm) Mean{nm) Rpwinm) Rg(nm) [Ra(nm) (nm)  Rsk Rku
M Whole -3.035 3482 0.224 0.022 6.517 0.887 0.708 6112 -0238 2986
.
File Name | 171212012
Head Mode NC-AFM
Source | Topograph!
Data Width 256 (pxl)
Data Height | 256 (px)
X Scan Size 10 (um)
Y Scan Size | 10 (um)
Scan Rate 0.5 (Hz)
Z Servo Gain | 1
Set Point 1.2229€E3 (1
Amplitude ’ 1.7005E3 (1
Sel. Frequency 253.18E3(
Drive | 50%)




9-2 Thickness Data

£ FH| : Height Gauge

=y Z
300mm full wafet 0lAl 9 point &

=

HSLICH ave 2422 9 900um B & LIZSLICH

9-3 Resistivity Data

&7 FH| : 4point probe
=X A : 100mm*100mm 2 Z2tA 13 point =
ave 22 2f 20 ohm.cm &% UgSLICH
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4 Orientation Data
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AI0IHSl Particle 2 0.2um@Max20ea 0|otE2 AT RUZ|EH =Z Particle 0| £E2 0| It
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H& . 65nm Particle Spec &&= A

CERTIFICATE OF QUALITY CONFORMANCE
Part Number :
Delivery Number : $201709260002

LOT STATISTICAL SUMMARY
Lot Number : 70233075313
Parameter uom Customer | Average | Standard | Minimum | Maximum
Spec Deviation
Crystal Orientation Tolerance degrees |-1to1 0.0984 0.0284 0.0810 0.1430
Notch Orientation Tolerance degrees |-2to2 -0.0390 0.0132] -0.0470 -0.0183
Diameter mm 299.8 to 300.2 | 299.9992 0.0025| 299.9949| 300.0028
Thickness um 765 to 785 773.0973 1.7275| 769.5390( 775.0930
Resistivity Ohm-cm |8 to 22 11.0276 0.4582 10.4800| 11.7900
Radial Resistivity Variation (RRG) % 0to 10 1.7328 1.5161 0.4300 3.7300
Oxygen Concentration old ppma |Monitor 25.8865 1.7307] 23.9913| 27.6425
Carbon Concentration ppma 0t00.5 0.0000 0.0000 0.0000 0.0000
TV um 0to2 0.2348 0.0713 0.1259 0.3858
Warp um 0to 35 8.7356 3.2444 4.9061| 16.4063
Bow um 0to 15 2.7949 2.7471 0.0525 8.6704
LLS @ 65nm ea/wafer |0to 50 13.4400 9.0281 2 41
Surface Metal Al E10at/cm2 |0 to 1 0.1312 0.0382 0.0822 0.1817
Surface Metal Na E10at/cm2 |0 to 1 0.0317 0.0229 0.0116 0.0850
Surface Metal Ca E10at/cm2 |0 to 1 0.0220 0.0197 0.0067 0.0618
Surface Metal Zn E10at/cm2 |0 to 1 0.0074 0.0078 0.0025 0.0320
Surface Metal Cu E10at/cm2 [0 to 1 0.0523 0.0525 0.0226 0.2135
Surface Metal Fe E10at/cm2 [0 to 1 0.0500 0.0834 0.0011 0.4420
Surface Metal Ni E10at/cm2 |0 to 1 0.0103 0.0097 0.0016 0.0252
Surface Metal Cr E10at/cm2 |0 to 1 0.0038 0.0000 0.0038 0.0038
Surface Metal K E10at/cm2 |0 to 1 0.0243 0.0224 0.0113 0.0730
LOT STATISTICAL SUMMARY
Lot Number : 70234075307
Parameter UOM Customer | Average | Standard | Minimum | Maximum
Spec Deviation

Crystal Orientation Tolerance degrees [-1to1 0.1207 0.0304 0.0810 0.1430
Notch Orientation Tolerance degrees [-2to0 2 -0.0286 0.0141 -0.0470|  -0.0183
Diameter mm 299.8 to 300.2 | 299.9982 0.0033| 299.9927| 300.0012
Thickness um 765 to 785 775.0875 0.4203| 774.0690| 775.5690
Resistivity Ohm-cm |8 to 22 11.2688 0.4520( 10.4800] 11.7900
Radial Resistivity Variation (RRG) % 0to 10 1.1064 1.2454 0.4300 3.7300
Oxygen Concentration old ppma__|Monitor 25.9759 1.5683| 23.9913| 27.6425
Carbon Concentration ppma 0t00.5 0.0000 0.0000 0.0000 0.0000
TV um Oto2 0.2378 0.0840 0.0876 0.3775
Warp um 0to 35 10.6882 3.4854 5.6832] 19.1532
Bow um 0to 15 4.3161 2.8944 0.0584| 11.0465
LLS @ 65nm ea/wafer [0 to 50 14.9600 7.8660 5 36
Surface Metal Al E10at/cm2 |0 to 1 0.1288 0.0218 0.1193 0.1778
Surface Metal Na E10at/cm2 |0 to 1 0.0528 0.0176 0.0241 0.0653
Surface Metal Ca E10at/cm2 [0 to 1 0.0463 0.0211 0.0161 0.0618
Surface Metal Zn E10at/cm2 |0 to 1 0.0134 0.0082 0.0023 0.0194
Surface Metal Cu E10at/cm2 |0 to 1 0.0969 0.0521 0.0252 0.1351
Surface Metal Fe E10at/cm2 |0 to 1 0.0402 0.0076 0.0260 0.0449
Surface Metal Ni E10at/cm2 |0 to 1 0.0043 0.0016 0.0032 0.0074
Surface Metal Cr E10at/cm2 |0 to 1 0.0045 0.0015 0.0038 0.0075
Surface Metal K E10at/cm2 |0 to 1 0.0500 0.0313 0.0074 0.0730




