Appendix
A. Design Rule Check

I Calibre — DRC RVE : drc.results I
J| Fle View Highlight Setup Help |
= ~ 4 H » 2Z |
& cell T
=] B 1001 Exrors {in 2 of 2 Checks) A v o I
=] & Cell CHIP - 1001 Exrors)
Check AMS.1.M4 - 1 Exvor
Check LATI.3 - 1000 Exyors
= = i | | | ¥
— Checktext
=0 (= h#
Cell CHIP : 1001 Ervors

Fig. A-1 Calibre DRC results
extracted from this thesis’ (Shao-Hang Hung. s ) coordination

—-—— RULECHECE RE3ULTS 3TATI3ZTICS (BY CELL)

CELL 4 viiinmsnnnnnnnnnns TOTAL Fesult Count = 1000 (1000}
RULECHECE LATI.3 ..... TOTAL Fesult Count = 1000 (1000}

CELL Sarravd ... .iicenennns TOTAL Besult Count = 1 [1)
RULECHECE aM3.1.M4 ... TOTAL REesult Count = 1 11

——— ABUMMARTY

TOTAL CPU Time: &L

TOTAL BEAL Time: 176

TOTAL Qriginal Laver Geometries: 39404 [(10e0z204)

TOTAL DREC RuleChecks Executed: 145

TOTAL DRC Eesults Generated: 1001 (1001)

Fig. A-2 Calibre DRC Summary
extracted from this thesis’ (Shao-Hang Hung. s ) coordination
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AMS.1.M4 DRC error #p? -
d kRS A RGR AT FRRET LG faoMetal 4% F PR 2 5T 270

23R CICT fefFgnz L 4 15 (Fig,A-3)» /23 5 ¥ L% 2. DRC error °

LATI.3 DRC error #.p? :

CICHRF 22 iBas > 2Rt 2 LATL2 22 DRC 43> 7 3 & ¥ gt 453 o &
L1 26p 4 3@E CICIffrmzadts (Fig A4) B EaT mitnee
PLEE o & B Summary Ak ¢ o HAr AR Y AT b ARG

¥ &% 2 DRC error °

Re: FESEA SEN » R VK2R ER N ER IS A S amm
T.W.Teng <twteng@cic.org.bw> T3 Gt
siegfi =siegfi@wahoo.com.bwz=

REITREEH & PR B IR B kiR B A @ CIC TEE6m,
HEIEERWANEEEDORC ERROR,OKI

----- Original Message -

From: "siegh" <siegi@yahoo. com . twe
To: "TW. Teng" <twteng@@cic. org. tws
=ent: Thursday, July 27, 2006 2:30 Ph

subject: BRAELENT - R EER MR SRR DI A M

= @RS IET - BRSNS IR E R E IR DI St i A
=
=

= FELAYOUT ERIfE S
= IERAELAYOUT DRC_EXEZ| 400 B EATREE

= M4=35um should have slot~—
=

> ERFE#image
> sensor~EEMAN S BH R E TBEA T~~~ FF B AR A EES B
> TRHEE 1 A R E AR~~~

=

> JEEE R~
=

> EER BB

=

= A L

Fig. A-3 The email answer for AMS.1.M4 DRC error, July 27
extracted from this thesis’ (Shao-Hang Hung. 5 ) coordination
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Re: BB SEED » RETAXSEEERHEEHER T BINtd
T.W.Teng <twteng@cic.org.bw> T3 &
siegfi =siegfi@yahoo,com.bwz=

HOFRAE (R R (PR LATIRF 2 3L MO S ER-FRI LUEES FE AT L

----- Original Message -—---

Fram: "siegfi® <siegfi@yahoo. com. twe

To: "TW.Teng" <twtengi@cic.org.tw>

ment: Thursday, October 26, 2006 3:16 PM

Subject: EYSEEEED BT B R ST FTESHRE ISt S A

AP T - BRAA RSB RRRIE DI S

e TOMC, 355038 > DRCRSE
HalHEERr DRCRES

LATIS errorfy] RESE (AORT )
{BRCICFTEMmETHEE &

TiaTHIfEREE HEAELATLZ
AR — T EH AR R - S

IR i
R BB
e -

Fig. A-4 The email answer for LATI.3 DRC error, October 26
extracted from this thesis’ (Shao-Hang Hung. 5 ) coordination
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B. Layout Versus Schematic check

Iﬁ Calibre — LVS RVE : svdb (CHIP)

Fle View Layout Source Setup Help |
x @ = I OB b
= ~ Z ¢ F N DI P & N DI 2Z |
[=] Inpur Files B Lvs Results: Designs Don’t Match Al
—= Rulez File CHIF { CHIP
— Bonrce Metisr
[=] Crutput Files
—= Layout Metliat
—= (1) Extraction Report
—= LW Beport
= (1) Softchk Database
ERC Pathchk Files
= ] ¥
Discrepancy Infonmation
]
= ] ) =
Query Cell: CHIP & |I

L ——
Fig. B-1 Calibre LVS results
extracted from this thesis’ (Shao-Hang Hung. 5 ) coordination

E bk kR Rk R R R Rk

INFORMATION AND WARMNINGS

FEEFEE LI LI AL LI L LA AL L LT A E LI LA LA AL I L LA AL I A LA AL A AL A AL A AL AL LA AL LA AL LA A AL I A AL A AL A LA AL A LS

o Component types with non-identical power or ground pins:

(Cells with the same { or corresponding ) name that hawe different woltage
pin names are listed below. Pins that do not appear in all corresponding
cells in both source and layout are ignored by the comparison algorithm.

Layout Component Type: Sarray3? (480 pins)

Extra Pins: VDD W55 W55A VDDA
Source Component Type: Sarray? (204 pins)

CELL COMPARISON RESULTS { TOP LEVEL )

*
|

*
CORRECT * |
*

+
**
HHH®

Warning: &mbiguity points were found and resolwed arbitrarily.

LAYOUT CELL MNAME: CHIPE
SO0URCE CELL HAME: CHIP

Fig. B-2 Calibre LVS Layout match smile figure
extracted from this thesis’ (Shao-Hang Hung. s ) coordination
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C. Pins Instructions & SPEC Table

Table C-1 Chip Pins Instructions and Signal illustration
extracted from this thesis’ (Shao-Hang Hung. ’s ) coordination

Pin No. woB L I/O H g o p
direction
16 voutl 0 KB ]
21 vout2 O RE VL 0T B2
B OV AER - ir 33V AL
8 Reset I l |
- P 4
PESE 22 R A
9 CLK I j#itl—a,ﬁ’é«## i e 7% ﬁaa] » 10MHz
l‘::, %ﬁ,
15 SCAN EN Scan train Enable ;%
14 SCAN IN Scan train $i§ » ¥
13 SCAN_OUT Scan train $5 1} =
s X0k AR .
3,5,19,23 VDDA Power ?;’V & 285 VDD~ GD
- 4
2,4,10,18,22 VSSA Power ov
s I vk B % A ,’t:_f’ >
1,7,11 VDD Pon I R & VDDA
GD I3 %
6,12,24 VSS Power oV
3.3V s I ¢h EA4RE S8 VDDA -~
20 GD Power VDD 17 &
17 GS Power ov

Table C-2 Chip Spec Table

extracted from this thesis’ (Shao-Hang Hung. ’s ) coordination

Technology TSMC 0.35um 2P4M
Standard CMOS Technology
Power supply 3.3 (Volts)

Number of total pixels

17(H) x 16(V)

Number of effective pixels

16(H) * 16(V)

Fill factor 67 %

Die Size 2.826 x 2.826 (mm?)
Dynamic Range 73 ~84 (dB)
Frame rate 30 fps @ 640x480

Power Consumption @ Dark

167.7mW ( 7 %+ % #ci>)

Pixel Size 62.65 x 43.425 (um?)
Operation Frequency 10 (MHz)
Package SB 24
Operation Temperature 0~125 (°C)
Test ADC Resolution 8 (bit)

Test ADC Operation Frequency 30 (MHz)

Test ADC Input Range

DC : 1 (Volts) ;Vpp : 1 (Volts)
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D. CIC Tapeout Review Form
Tapeout Review Form (for Full-custom IC)

%

Tapeout review form =% , f 3% fEK 3 —fg BRI HIE T B ARES
tapeout LR RFEAZ TERALLEAEFY “b%”*ﬁ? R L I Lm%\ﬁ &z
¢y ﬁm§ﬂt%°qhwﬁ%ﬁ#£)&ﬁﬁ?%ﬁﬁ&?f*ﬁﬂa@
AR ﬂ\z\ B2 BRI AERTIEE L ERARFTIRK ;L nE e Tapeout Review
Form 2 873 5,37 i i Boif 3% e * TRWIEFT T 24 & 4 (3970 0l

'

\

\\\Xr

1 R
1-1. T B &L (circuit name):
Wide Dynamic Range & Temperature Compensated Gain CMOS Image Sensor in
automotive applications
1-2. WAz & H (process):__TSMC 0.35um 2P4M CMOS process
1-3. 1 iT% B (working voltage): 3.3 \Volts
1-4. 1 i¥4f & (working frequency): 10mhz
1-5. # X ) 4% (power consumption): 78 mW (ZF +¢ 284 )+ 89.714AmW( & = 28
AM)=167.7mW
1-6. bR ELZE 1‘;&"“% FHEFLES - REPIL(E2-D)_ N FE1-6-1)_
1-6-1. ¢* T ¥ 2 o % work & performance # 4% e %] 5 @2
1-6-2. ¥z w0 iy 31T o fd i3 22?

2 RBHEEY
2-1. = % SS,SETTFS,FF » vk 7 [ & ik 2. spice model #-4%?_ SS, TT, FESEFS

=k

2-2. ¢ HCHERE R BREHA/-10%7 IR R T B 1 172§ 88?_YesSensor # #
+DDA+Bandqap
2-3. driwF 3 i{ (temperature variety) 2. B 38?_# # FR A FTRF FE7/

2-4 . Aeied 5 {‘i T FE CRPHRRR LY ROHEG L 'V&'F""'@-ﬂif-?g
2-5 . 1‘“‘%&%{? 4t » 10 PAD ~ Bonding wire s fis 2 4 £ Bld R B2 f §£ 3 982
CERHFEEL T
H_% i¥ LPE % post layout simulation?___Yes g * g8 5 _ Hspice

3 Power Line i A ¥+ &

3-1. PowerLine & % %7°? s & Power Line & £ 2 £ 32um

3-2. H % % & power line current density? Yes

3-3. #_% 3% ¥ Metal Line 2. % # 7 [E~7 % ?__Metal lines are short, only # # capacitance
4  DRC,LVS

4-1. & _% 7 1% whole chip 7 DRC 2 LVS? Yes

4-2. “,% 7 PAD ! DRC eé5 382 ¢h N 3R F B2 &2 PAD s 5 P&t 8. F 5 4570 45 3%
f ¥ #®?

4-3. A ¥ LVS e 42 ¢ PIN %r2 ~ £ § % match? _ Match % match i F] %
i ?

4-4. 4% & PAD 2 PAD B 2.7 4 # (= » ‘BE & ¥R %2 _ No

WELTRG AT BOF-R ENBETRRTFED)
E
2
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5-1-1 OP(Comparator) Input Stage #_F $#-?__ Yes
5-1-2 OP(Comparator) Input Stage #_% ¥ 4-?

5-1-3 @ & ¢ $HFE~ 2 EFE % % dummy cell $£777_ Yes
S-1-4 SR FEATHEY BRI H?7__Yes

S-15 HAFE T Fr R AT 45 RA L7 No
5-1-6 $HL7T 7 enH =5 # £F - K2 Yes

=T 7Faf b2 18.6 umx___ 18.6 um
B3 3@ % X7 0.2 pF

5-1-7 T regR* vR— 4 FORE? N+ diffusion
Hi-3rmrEs?<? 800 F##

5-2 ?Ji"%‘ AE AT E
5-2-1 &_% #- Analog % Digital 7 power line 4 B ?__Yes, analog £ digital 2 7 &
Power
5-2-2 Analog area ¥_F * guardring I % ?__ Yes
5-2-3 Digital area #_F * guard ring &8 ? Yes, B H FEMAZ BHPLFTR?
guard ring
5-2-4 ¥}*> sensitive line £_% & * shield 773:73?  Not need
5-2-5 Analog guardring % shield % & % 32/ 2. § 2?2
Yes, 7 B4 qguardring F# =X g+ F =
5-2-6 H_% #-sensitive line & & irﬁ ‘&% fF ¢ B 4A% noise(clock)line?_ Yes
5-2-7 R F et TR A E RE?_ Yes
5-3  DRC Eﬁbﬁﬁﬁit’ A FEE A PFART R, P _Yes
AMS.1.M4 DRC error g2/ . o 3 &5 ¢ pif /;1&;/?'/5 s ZE B 4 5 A7 Metal 4 &
FERAE - T2 FREEHECIC A B AL (o N-2) BESEF
L %2 DRCerror -
LATI.3 2 DRC #2257 ‘CIC £ F 2i#2 Bt » Z 7/ 2 LATL.3 2 DRC 3£ >
lﬁ£{5ﬂ§§u£4’%ﬁ#mﬁPmClﬁﬁﬁﬂEi4(#WAw #
R TSR T & o X A Summary g# P FirrA 4RI Y et s
Fr ARz 5 7 L w22 DRC error -
5-4 LVS B%#EEAY, TRTFANE S HaAA 2 ant HE 73 B A, ; FELP __ Yes
4 » DUMMY CELL g > #/#8 ¢ 79 # #£2 shadow Z #
5-5  # B> ;% 52 onwafer, on PCB or in package? * #. P £ RIEFRZ LA T AL E
Pl BL
BPCB fr B FER| A ZABHF 4 H 5 EPEER - X EHHER - FFFET
AEFE (250 BEBC) s MEOQQ) » BB TELAEZi ¥ ETEFIIE

PAD Replacement 4 & (¢ * TSMC I/O PAD % 3+ '“ﬁ EH)
8-1 e are EREE A Fﬁ-r% * TSMC I/O PAD Yes
8-2 1 A 3k3teh Cell % fi(cell-name)* 2 TSMC *73k %2 - Pad Cell &fitpk

Yes
8-3 #** Create Instance = 7% 4r » /O Pad » & * Copy & Flatten #L3 Instance 1%
H_Yes
8-4 & IC Core#tim3 43| Pad ¥ # 3| & if %304 » A3t K F Pad Yes
L 4
9-1 &% ftf/?'l?#?-ﬁéﬁﬁ?] L E R ER?
92 A FFERTRZT Bt (dr? laser cut % %) No, FEREH4 ﬁ,, i3
A5
EEai i R L. i FREE L thie
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Tapeout Review Form(for Cell-Based IC)  version 1.3
2006/6/22 Page 87 /3

Tapeout review form % &, 7 $% fE3% :*Jﬁ TR N 2= ST A
RER T REALERF LA AR H PR NS 2T R OF Y ok o Bl S K
PERVFATRAIS PR EALTC AL AR E LT f?—":ﬁiw ELEBAPEIR
3P F & Tapeout Review Form 2 B 7 # A7 st @ B 3% ¥ TRPWITFH - 7 54 A & {247
Wi R AR -

ko~ T B k7 tapeout PFE # K3t

-

1. & 7 praf
1-1. %4 ¢4 __Wide Dynamic Range & Temperature Compensated Gain CMOS
Image Sensor in automotive applications

1-2.  TopCell %4 : CHIP
1-3. &% library &4
___ CIC_CBDKI13; __ CIC_CBDKI8; _v_CIC_CBDK35

CBDK & #: V4
A F &% CoreCell: V 7 #* CoreCell 7 # { % Cellname: No (238 % F » { %)
AZFe* 10: _ FF ¥ 10, H* 35384 v Linear ___ Staggered
1-4. & % # % CIC # 2. Memory ? No % & * Memory, & 7% © } i# spec #:
& * Memory 2 fa%f & @ ?

1-5. 1 (PHE 10MHz
1-6. g4 78 mW (3 vt 84 ) +89.714mW (#c i 28 £ =167.7mW
1-7. £ * w1 __2826um”2
2. HIE=
2-1. ®F 2L Heky? Synopsys design compiler

2-2. &_% 4v » boundary condition :
__ input drive strength ~ _~ input delay ~ _~ output loading ~ _~  output delay

2-3. +_F 4t » timing constraint :
~_ specify clock (sequential design)
_ maxdelay ~ ___ min delay (combinational design)
2-4. H_F 4r » area constraint ? No
2-5. & = {52 report £ F F timing violation ? No
___F setup time violation ~ ___ F hold time violation
2-6. & = {82 verilog .F 7 7 assign $7 it ? No
2-7. & = {52 verilog £ F 7§ *eell* 2 instance name ? No
2-8. & = {52 verilog £.F 7 7 F &4 \ 2 instance name £ net name ? No

3. VORI MR (—T F?“'l“* g ) !
3-0. FRCEES-I T A4 DFET compiler

3-2. e * 2. ATPG #:%8 7 Tetramax
3-3. ¢ * Embedded memory #c ¥ : SRAM No » ROM No
Memory =+ -] :
Bl3E > % BIST vor Hi RS 2
% & * BIST,# Test Algorithm % #?
Fp¥$ % 1 memory » £ F £ * BIST controller » BIST controller #c& _
3-4. Scan Chain Information
Flip-Flop £ 3 % > & ? 732
Scan chain f#c® £ 3 % SiE ? 1
Scan chain length (Max.) ? __ 43377.510
3-5. Uncollapsed fault coverage #_% 42 90% Yes » & 509 98.08%

ATPG pattern er#cp 5 5 » ?_ 213
L1 F @ * Synopsys TetraMAX % & # ATPG pattern » #-i¢ * set faults
-fault_coverage 4 4 3p L TetraMAX A 2 fault coverage 1nformat10n
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F it SynTest TurboScan 2. asicgen % & # ATPG pattern- 3~ atpg pessimistic fault
coverage tNig 5 %

i b R
4-1.  gate level simulation #_% 5 timing violation ? No
___F setup time violation ~ ___ F hold time violation
TG R
5-1. e * 2. P&R #it#8 ? __ Apolo ~ __~ SOC Encounter
5-2. power ring & & 7 8 & F ¢ 3 & current density(ImA/lum) ? __Yes
5-3. £_% % J& output loading ? Yes
5-4. £_% 4ct Clock Tree ? Yes
5-5. &_% 4c+ Corner pad ? Yes
5-6. IO Buffer & £_% 4c + 10 Filler: Yes 10 Filler & & : 230 um (ZF#%32 " F
12um %)
5-7. %_% 4t Core Filler ? Yes
5-8. #_F } 4 Bonding Pad ? Yes
T (A1) & * Apollo 4§ 4 A% &
A-1. & E . Fill Notch and Gap # 2% ?
T (S-1 2 S-2)% ¢ * SOC Encounter —"Ff 15w E
S-1.  powerring ' £ % 5 overlap vias ? No
S-2. & % & % 10 Row fr Corner Row 3 4p pb73 ? Yes
i f fs B
6-1. 4_% i post-layout gate-level simulation ? Yes
STA(static timing analysis) #<%8 ? Modelsim
6-2. +_7 i@ post-layout transistor-level simulation ? No
6-3. SN TRBAERE _ SS~_ TT-~__ FF
6-4. do PE R R A N TRE?_ APCB I EFER LS5 A BHE o H
FEBER X ZEEER FFEZ A ZFE (250 FEEBC)  HEOQ -
AT B AEE i o TR iE
6-5. LECUR RS R o e Yes ¥ #dif R _20 pF(E#z
> & 20pF)
DRC/LVS %%
7-1. 2% 3% DRC4:? _ Yes iR ¥
AMS.1. M4 DRCerror g = ¢ 32 G HEZHWRERE > ZE#?* 5 75 Metal 4 %
AR - 1 P ERHECICI B BAL L (e -2) HEEF
£ 222 DRCerror -
LATI.3 2 DRC #£28s .CIC 2 F 2/ 2 Bl » = /2 +2 LATI.3 2 DRC #3¢ -
AZRBI B L 126 A SGRCIC 2 sz A4 (Hof]~-3) > iF4
PR RA TP T N EE o X gSummary R Y ARSI Y B F S
FL AL FRIrsT E 7 g2 DRCerror °
72 DRC #ckg ? Calibre
A FF * FDRC 0% B ? No
7-2. 275 LVS4i? No
S LVS #ic8g ? Calibre
E_ % 3 #£ CIC # i e BlackBox ? No
MT Form # &
8-1.  AFHE Y v kerHis_ vV ORPFEL SV EREIFEGELE) v b
8-2. {E’“tﬁt_ fo & P &T? v
8-3. ATFE KR EHR? v
8-4. H_F 8+ top cell name ? v
*“’ﬁﬁ LB EA s BT~ 3R R b g
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E. CIC Tapeout Question & Reply
D35-95E 2 2 %2 FE2 4V B

M% 02a

PE A REEPFZEAMFHEL DY CMOS # g pE
¢ #4141 24S/B:8Pcs,DieSort: 10EA, # it 5 % 7 i $134,554

=L C

2R/BE v R
1. % @R & Fd 258 CH 425/ 1™ 25 cover¥|design?

w R DR AR ERE o o 3 T Hspice s S B HAE G 2k B WPI25 R 185
B WCHR2SE T 2 R A H % 0 AT F R 4 o-H g 3 BRI
2 ¢ o ER A R 2 iR ¢ BRI N RTedRE 2P o Aot T
%+ @) > Fig. E-1: #\i?]?‘t‘)}?_fiiﬁ'ﬁu FLERF > HMEMERZ % GansT g AT
"§710.69dB (0°C~125°C) » L #2% it 661.437ppm/°C ; Fig. E-2 i 4 if B4
FRRE M EFEE R % BGangiE BB~ £ & 5 0.117dB

(0°C~125°C) » L' 325 i+ 135.612ppm/°CPage 16 ; Fig. E-3 » Bandgap¥ #
1Vz. %+ TR > 8BRS %89.6ppm/°C (j£0°C~125°C+& ) -

_Wave Last 1265

BD0:maD:zain(iY)

RD0:mal gein{it)
DO:mad:gaindt) 128
Di:ima:gain(dt)

BD0:mad gain{it)

BD0:maS gainfit) 1255

RD0:maf:gaingdt)

ND0:msB:gnin{it)

ND0:ma7:zain(ih) 125

WD0:ms0 gnin{it)

DOimal D:gaindb

D0:mall:gainidb
BD0:mal 2 gein{db
D0imal 3:gaindb

1245

1235

1105

18 *

1185

|+ | — ;H 1 b2 3 4 5

il ki E El 100 110 120 130
Measures (lin) femoer)

Fig. E-1 4 ifs 4vif R AF o T BePF > M5 "ER R 2 %1 )
extracted from this thesis’ (Shao-Hang Hung. 5 ) coordination
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avee Lzt | |

13.065

BD0:mal: oin(db) - |

BD0:mal gainidb) 1306

MD0:ma2: gain(db)
BD0:ma3:gsindb)

D0:mad: zainfdb) 12055

D025 i)
BD0:mob zoin{db) 1205

BD0:ma7 goin{db} O

BD0:med: goin{db}

DD:49 gein(db) o

BD0:ms0 gain{db)
13035

1303

12025

1202

13.015

1201

13005 b

Messuies (i)

13

12.995

1299

13.985

1208

12075

1297

12,965

1296

13,955

1295

12.945

1294

[« | a 10 15 3 25 El 3 4l Il

5 55 6
Iieasures (lin) (tempes

Fig. E-27 4c i RAT F LEEPF > H S LB R 2 R 1 B
extracted from this thesis’ (Shao-Hang Hung. s ) coordination

love L B oo

BD0:swD:v brref)

1.0008

1.00075

10007

1.00065

10006

1.00055

10005

1.00045

10004

1.00035

1.000%

1.00025

1.0002

Voltages ()

L.oan1s

1.0001

1.00005

1

999 95m

999 5

999 85m

899 8m

999.75m

899 7

999 65m

09099 fim

999 55m
J ul i E 4 S [ bl 80 9 oo 1o 120

Temperature (lin} (DEG_C)

Fig. E-37 & &1V 4+ 2 & » j§ B %1 2 #9.6ppm/°C (j£0°C~125°C3+ %)
extracted from this thesis’ (Shao-Hang Hung. 5 ) coordination
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LETE R L A ok iz 2

3
&
S
P
012
mij
[N
)
g
Qe

fﬂm
F_w.
A

5

=
[N
TR
\rn

=3

%T

Jo £ & § M S P Sensordt A ik k EINL s R T RIVHEE

FAF L LA BB O R F 2 R R A e B

PR EH A F WP AR L R L f R R R R

ARMEAFER TR BEBEY - PR R HE

2E R A FADR P S P S 1R LIRTEE o BN N £ TR -

H el P Ak B it e T

(1) B iSensorzRA » & * FF e BAAH N FH LT T E EFF L
PR % 2 FEFE2 2 \‘/}é\‘u‘]:;ﬁ}ii%‘%\;é’f‘l%a%% v IR T
Feenk g o A R R IR R S IR 0 0 G it
Bt sl es f AR Phikaofdz - o

(2) i B4t HDDAFRA » $5* L g & (hlfe2 I - SERAR A A LR+ L
Bl g RA DTN o M Z P P E Tk c FRET S ALY
GpFTL -

( 3 ) Bandgap?®4 » i * K. N. Leung 4% ) k eh28 4§ » %2 § i @ “Bipolar
* MOSB~ i 1 » #l ¥ d1— 1V /B & Bandgap » H %% %
9.6ppm/°C °

( 4 ) Timing Generator$%4 > # * Cell base™ ; & (7 TE & = o

3. RARAEAM Fiod F AR FRGF RSRIUT o

v R ALY E o B25RCrT R R AT 2 Bohp % B Rt ~ ATendR 2
® o Fig E-10 AR4cif BRAT G TBPS > W EDE R 2 R 1 Gainsfig & 7
70.69dB (0°C~125°C) > 355 i 661.437ppm/°C ; Fig. E-2 i e il At 1}
TEREOHFEEAREZ R BGanE R B < $ 14 & 5 0.117dB
(0°C~125°C) » T 5% i 135.612ppm/°CPage 16 ; Fig. E-3 » Bandgap¥ # &
IV2. %4 TR B RS %E.6ppm/°C (J£0°C~125°C+ & ) -
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4. B i g R F AT 3 17 45 [F] 2 range (worst/best case)
R EAHIBEFRIRERRUE RLRR EHEERERE

/‘;_E’_ i:’(ég}‘é%;bfi,rllzxxﬁkb c‘]%’gﬁ)l,(ﬁk\;%m]

F.

\~
T

P
;‘\
e=s+

o

&
B
W

2 em A 2m3 R FIF Kk @42 omiss-matchdr & Bk

l"].% ,g\:vlc;bfi‘ﬁ,\ (}i;}’»r’q\k@ﬁ—)‘ ]ﬂv’fgv mi’]g )im %K

"R%ﬂ

Rg

‘mr

Table E-1 g3+ %7 %
extracted from this thesis’ (Shao-Hang Hung. s ) coordination

B

B
g B2 B ik im s 2 B L R R FF I 4o & 0 P Page 242 TR A

4\%

71

\):\

&
T
H#

o

2, . = 4

Technology TSMC 0.35um 2P4M
Standard CMOS Technology

Power supply 3.3 (Volts)

Number of total pixels 17(H) x 16(V)

Number of effective pixels 16(H) x 16(V)

Fill factor 67 %

Die Size 2.826 x 2.826 (mm?)

Dynamic Range 73 ~84 (dB)

Frame rate 30 fps @ 640x480

Power Consumption @ Dark 167.7mW ( 7 #f+* % Hcix )

Pixel Size 62.65 x 43.425 (um?)

Operation Frequency 10 (MHz)

Package SB 24

Operation Temperature 0~125 (°C)

Test ADC Resolution 8 (bit)

Test ADC Operation Frequency 30 (MHz)

Test ADC Input Range : 1 (Volts) ;Vpp : 1 (Volts)
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Specifications

* Pixel Size:

* Array Format
{active):

* Imaging Area:

® Color Filter Array:
& Optical Format:

+ Frame Rate:

* Dynamic Range:

* Shutter:

* Data Format:

* Window Size:

* Scan Mode:

® Automatic and
Programmable
Functions:

Fig. E-4 Micron MT9V022 & #* B kR

Spm x Gum

752H x 480V
4.55mm x 2.95mm

Monochroeme or RGE Bayer
color filters

1/3-inch

60 fps @ 752H x 480V,
higher frame rates at
lower resolutions

75dB-110dB

TrueSMNAP™ simultaneous
integrate and readout
global shutter

Parallel/LNV DS (serial),
selectable
10 to 8 bits

Programmable to any size
(e.g., QVGA, CIF, QCIF, etc.)

Progressive or interlaced

Regicnally weighted exposure,
black level offset correction,
horizontal blanking, vertical
blanking, lighting control,
left-right and top-bottom
image reversal, windowing,
regional gain, image decima-
tion

* ADC:

# Data Rate:

® Responsivity:

* Minimum

Detectable Light:

® Lag:

o Dark Current:

* Spectral Range:

* Quantum
Efficiency:

® Conwversion Gain:

# Pixel Read Noise:

® Supply Voltage:

10-, &-bit, selectable

26.6 megapixels per second
(master clock, 26 MHz)

4.8V ux-sec (550nm)

subk-0.1 lux {(monao),
5 lux {color)
0.5%, 0% —100% of full well

=10% of saturation signal
at +85°C

A450nm—1,050nm

=40% (@ 850nm)
30 uVie-
<25e-

F.0V-2.6\ (2.3 nominal)

* Power
Consumption:

=220mW (@ 60 fps),
<120V standby

® Operating
Temp. Range:

& Storage Temp.
Range:

® Package:

-40°C to +85°C

-55°C to +125°C

52-ball iBGA or die,
automotive-qualified

Pl % Datasheet

extracted from Micron MTOV022 Automotive CMOS Image Sensor Datasheet [19]
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