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Setup and getting a raw data

Run calibration See the Appendix 1,2

VDDA: 2.8V MCLK: 24Mhz IIC: 100 or 400Khz
Power up sequence

Load setting file for Must be 10bit raw data 2592*1944 output.
Raw output mode

Use the attachment. RAW_CAPTURE

Setti ; diti Check decode option and center Gr max must be 50% of full code
< mgdcap Hi€ CONGILION (128code/256Max). If you need to adjust brightness level, you can
and preparation adjust AE target register with 7000.1484 (#TVAR_ae_BrAve)

Capture 5100K Raw We use 2 light sources 5100K and 3000K. First, set light
A box to 5100K, capture image(Raw data) and save it.

Capture 3000K Raw Change light box to 3000K, capture image(Raw data) and
data save it.
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Calculating and Writing OTP data

SUBIERER NG lea| See the Appendix 3,4
calibration data Run “ExLSC" program.

Save calibration Save OTP and SRAM data.
result

VDDA: 3.1V for OTP Write yield MCLK: 24Mhz IIC 100 or 400Khz
Reset (H/W reset)

Prepare target
module

Write calibration
data to Module

.
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Verifying OTP data and Cal. result

For checking OTP write value is correct. Write,

Read OTP data WRITE DOOOAOOO 0004 //Make initial state
WRITE DO0OOA0O2 000E // Select page “E"
WRITE DO0OOA0OO 0001 //Set read mode

Compare OTP data And Read D000.A006~A03C.
W RIEEGI el lia6 il If two value has no difference, OTP was written successfully

VDDA: 2.8V MCLK: 24Mhz IIC: 100 or 400Khz
Reset (H/W reset)

-

Lortel s the il i YUV data 2592+1944 output.
YUV output mode Use the attachment. YUV_Veryfying

0

Capture 5100K
Image (YUV)

All R/G and B/G deviation is under 8% i)

Check Pass or Fail Use the attachment. Anycall SPEC

SAMSUNG ELECTRONICS 5 @




Appendix) 1. Setting light source

DPS-35V1-4
HE B B =

CH1 CH2 CH3 CH4

LED POWER SUPPLY |l YouTwTecH
TN recommended light source :
Manufacturer : YOUTHTECH Korea.
Model : MLS-290X224-4C 4channel LED light box.

Adjust 3000K(+-100K) and 5100K(+-200K) to 4000Lux(+-200Lux)
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Appendix) 2. Raw data capture condition

Histogram I.RGBwa"eform.[Vedor Scope | CE | Shading Anatysis | Moise amma]
W Luminance [v Red |w Green v Blue Harizartal : |972 “ertical ;| 1296
viuCr | S0C RAW | pawy | amia | gpes | 40

pBayer Order B Calar

RG GR (« Color 1 B
{ (¥

GB * BG
~ GB ~ BG [ Remove First Byte

RG GR W HL Order T 3

......................... ki ki
Horizor wtal Vertical i
Condition:

Capture 5100K and 3100K.
Gr max value in image center must be 50% of full code (128code/256max)

Image format :
Gr first, 10bit SOC raw 2592*1944.

Use Raw data mode setting from S.LSI, Get 5100K and 3000K image. And save it for
examples Cal01_3000K.raw and Cal01_5100K.raw
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Appendix) 3. Making reference AWB tuning value

This procedure is just run only 1 time for setting up Calibration system. Or you already have
reference AWB value, this step can be skipped.

Prepare 5 typical module and Capture 5100K and 3000K raw data.(Refer to Appendix 1,2)
Check "Reference module”, Click “Set Parameter” and Click “Run0”.

Open Captured 3000K and 5100K image.

Calculated value update automatically in dialog box.

Repeat 5 module and average this value.

Use this average value for reference AWB tuning parameter.

oA wN

LSC &WE DLL Program

LSC AWB DLL Programn 58 Open rawi [~ Simulated Results  Pedestal o
, FE LTI - & B ¥ Er Irmage Size
[ Simulated Results  Pedestal u 2 o ‘ : CA': J = ?
Image Size S. L sy - Width 252 Height [ 198
JECT 2010-10-27 2E 5 oY EH |2
Width 7597 Height 1944 I 9] Light02_3000K raw 2010-10-27 2= 6. RAWDEY | Channal Gain
2010-10-27 2= 6. RAW Y
Ehheriimel] Gl s nghtcz S100K raw 2010-10-27 2= 6. RAW oY ar a0 R i
|®| rM10_rM1B_3200k raw 2010-10-27 2= 5.. RAWIZY ~
3

R &0
Gb 80

G5r ]

B a0
AWE tunning
200K R il

5100K. R Bz?

32008 B 350
5100K. B 508

v Hefgrence T muduTe

I Set Parameters I
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3200K. R/ 57
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3200K. B 364
5100K B 483




Appendix) 4. Calculating calibration data.

BERE=Sl This is for getting LSC calibration data, Shading Alpha value and
LSC AWB DLL Program AWSB calibration data.

[~ Simulated Results Pedestal I
Image Size

widh | BT Height [ 194 OTP data would be written to module for calibration.

—— SRAM data is Shading value for Simmian debugging.

g [ &0 Gh il . .
pr— 1. Input AWB reference value that gotten in Appendix 3.

2oKR [ ke [ 9 2. Open Captured 3000K and 5100K image.
L ] B 3. Automatically calculated, Save OTP value ex) Cal01_OTPset and
save SRAM data ex) Cal01_SRAM.set

( B8 Cpen raw |
= R (I - & i EE- H 1
2- | ca Bl Calculated OTP data detail @ Appendix 5 Calculated SRAM data
s L. S 2 2% -
TEST 2010-10-27 25 5. Y EH |-
LightDz_BE-DE-K raw 2010-10-27 2E & RAW I+ R
M' 2010-10-27 2= 6. RAW Ity
@] LightD2_S5100K.raw 2010-10-27 2= 6. RAW Oty 4 TVAR 35h_pGAS high
;?,erC_erB_SZDEk.raW = EClC-IC-Zi’l 2% 5. RAW LL}CE" 4 y l_l 5{}(}28}'6(}0 |
s002A0D26
o2 oSy |
o =@ AT [Fiaw Filests, raw) | P sOF120F00
SOF12000F
SOF12000F
ave OTP Setfile — sOF120F0F
— —— SOF120F00
HE 2R | CaL - Ei s0F120000
o= SHT L g SOF120000
| TEST 2010-10-27 2= 5. DY EQH sOF12000F
SOF120F00
SOF120FOF
3 SOFLAHMY
. SOF12000F
i - ] : SOF120000
| | SOF12000F
R ENN I [Calll_GTA| ] HEE)
L
I 4T Set Files(+, sef) - Ha




Appendix) 5. Calibration data (OTPSRAM)

OTP data would be written directly to OTP area in module.
SRAM data is Shading value for Simmian debugging.

XX_OTPset

T T O B T T = T T = ST N T T = T T T W T S e T S UL = T B B = ST A A A B B LT W AT L N WL S S R R L L SRR s N NS L SR R L L N WL L X W

WRITE DO0Q0012 0001
WRITE DOOOOOTA 0000

WRITE DOOORO4C OO0FC
WRITE DOOOROS52 0145
WRITE DOOORAOSS 0108
WRITE DOOODR0O0 0004
WRITE DOOORDEZ 4000 LSC d t
WRITE DOOOR00Z 0000 ala
SSRTERS RS

WRITE DOOOROOE 320709DOFDO210A5373B54FD0T10FFSEGF6BDFDESFOSCASFO1784043D311F1FE2C30FC47605427316F00CB2F013EDFFE29DB4102EE2FFEFDEOF4DA3516FF1280 /// ... (64byte data)
pl00 //waiting time

WRITE DOOOQADODZ 0001
WRITE DOOORDO6 0015CFT7DEF3B2FFF8BFFFS8BS80DF44004CFEL1700017ECF1ESFETFBOT0880FDBE830TESB3DTCFDO3A0FFFTDF6SB1CEF403C5FF015B60206E1982FE3220FCFES019 /// ... (64byte data)
pl00 //waiting time

WRITE DOOOQA0DZ 0002
WRITE DOOOAD06 EC360D00CE0F029D3FE349DCDEQIELIFFO0F60007733230FEQAS00155401911000BFEQQ04000D4EQ4AF207DEFDOFT0021F1F1977E32B0707D0OFD2B20988F3B86FD /// ... (64byvte data)
pl00 //waiting time

WRITE DOOOQAODODZ 0003
WRITE DOOORZ006 O450FF148FOETODAS203C4DF013FAQ0S8480F01002790FCCD20CI8F2TDFO0CE81F00324FAS48E13901FBE6FFEQOCI028FT3EL3000BD001ES1F281CEFEAFFED3FFF60 /// ... (64bvte data)
pl00 //waiting time

WRITE DOOOAOO2 0004
WRITE DOOOAOOE FOTS26034AFE10E001FBFF4186F065070570FD2ECOESES34DEFD0230FF42EF55460DD402D69F000C60899A1361FF2270FDTBC0474E238100D3EF01C2AFCATDES /// ... (64byte data)
pl00 //waiting time

WRITE DOOOQAODODZ 0005
WRITE DOOOZ006 3501F3FFFFDDAO4A8528C3FE13R000F2CFOBCOFT25FFFFEFO0C4ATF3C2AF9DIFEODAOCO1416F5481EA000000000000000000000000000000000000000000000000//.... (40byte data)
pl00 //waiting time

e
WRITE DOOOAQOZ 0007
WRITE DOOOAQOE ESF9FEFEEBDS1CCD70000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

//coef R /fcoef B~ //const R-//const B-//const R B //const B H
— - - — — ——

pl00 /f/waiting time

WRITE DOCOROOO 0004 //interface enable off / \WB data

WRITE DOOOAOOO 0000 //interface enable off
WRITE DOO0OOQAO&2 0100 //write mode disable
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Appendix) 6. OTP related setting in Init set file.

Each OTP function(Shading, AWB, Alpha) can be on and off.

This is example for module calibration. All OTP function is off.

Fr

S/ OTP setting

i

S002R07T22

=0F120100 fskl_GTP_usWaitTime This reg should be in fornt of DOO0O1000
=00280726

s0F120000 ¥ /skl bUseCTPfunc OTP shading is used,this reg should be 1 //f
=002808D6

s0F120000 | /ash bUseCTPData OTP shading is used, this reg should be 1 //
=0028146E

s0F120001 ¥ /awkb otp disable OTP AWE (0: use BWB Cal.) //

=002808DC

=0F120000 fasn_bjseEasAlphaGTF CTP alpha is used, this reg should be 1

This is example for real project. Use OTP function(Shading, AWB, not Alpha function).

£
J/ OTF setting

——========

Z002R0T22

g0F120100 ffskl_@?P_usWaitTime This reg should be in fornt of DOQOO1000
3002A0726

80F120001 |/ /skl bUse0TPfunc OTP shading is used,this reg should be 1 //
2002A08D6

80F120001 |/ /ash bUse0TPData OTP shading is used, this reg should be 1 //
s002A146E

20F120000 |/ fawbb otp disable OTF RWE (0: use RWB Cal.) [/

3002A08DC

s0F120000 ffash_bUSEEasﬁlphaOTP CTP alpha is used, this reg should be 1
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Appendix) 7. OTP Write and Read method

This is example that you want to Write 64 byte data to Page 0 of OTP

WRITE D0O000012 0001 // S/W core reset

WRITE DOO0O007A 0000 // Clock enable to control block

WRITE DOO0A04C 00FC // set EXTCLK 24Mhz

WRITE DOOOAO52 0145 // set EXTCLK 24Mhz

WRITE DOOOAO58 0108 // set EXTCLK 24Mhz

WRITE DOOOAOOO 0004 // make initial state

WRITE DO00A062 4000 // repeat write enable (main & redundancy

bit) —y
WRITE DOOOAOO2 0000 // set PAGE 0 of OTP ( 0<=PAGE<=F) !g
WRITE DOOOAOOO 0003 // set write mode

OTP_USER_GUIDE

WRITE DOOOAOO6 8EOAEC...(max 64 byte)
pl100 //waiting time

WRITE DOOOAOOO 0004 // interface enable off
WRITE DOOOAOOO 0000 // interface enable off
WRITE DOO0A062 0100 // write mode disable

This is example that you want to Read data to Page 0 of OTP

WRITE D0O000012 0001 // S/W core reset

WRITE DO0O0007A 0000 // Clock enable to control block
WRITE DOOOAOOO 0004 // make initial state

WRITE DOOOA00O2 0000 // set PAGE 0 of OTP ( 0<=PAGE<=F)
WRITE DOOOAOOO 0001 // set Read mode

p100 //waiting time

READ DOOOAOO6
READ DOOOA008

WRITE DOOOAOOO 0004 //interface enable off
WRITE DOOOAOOO 0000 //interface enable off
SAMSUNG ELECTRONICS 12



Appendix) 8. OTP MAP

A
PAGE F CHIP ID
Y
A
PAGE E GAS alpha
A J
A
PAGE D
PAGE C USER USE
PAGE B
PAGE A
Y
A
PAGE 9
INTERMAL
PAGE 8 USE only
Y

SAMSUNG ELECTRONICS
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This is OTP Map. Page 6,A,B,C,D can use freely user site.

PAGE 7

PAGE 6

PAGE 5

PAGE 4

PAGE 3

PAGE 2

PAGE 1

PAGE 0

- il -

AWB

USER USE

GAS
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Module Cal. procedure summary

( START

k4

Get RAW Image

h

Run Calibration

Y
Get LSC & AWB
Data

k4

Set Init. Setfile

Y

Set AWB Setfile

i
b

The supplier diversion project don't need to change
setting files, so alternative supplier can use this
sequence.

1. Estimate reference AWB data from Original
supplier’s module. Refer to next slide.

2. Get LSC and AWB data.

3. Check AWB and MWSB test, verify that reference
AWB data is proper or not.

4. If AWB/MWSB result is good, you can use this
reference AWB data to your system.

5. If AWB/MWSB test is not good, you have to adjust
reference AWB data.

r

Modify Cal.
Reference Value

v

Run Calibration

END ¢

Set AWB Setfile

SAMSUNG ELECTRONICS

AWB (Daylight) spec. :

D65, Macbeth Digital color checker SG chart.
20~23 patch’s S < 10
MWB (Cloudy) spec. : Anycall SPEC

D65, Macbeth Digital color checker SG chart.
20~23 patch’s 20<=S<=30, 10<=H<=30

; AR




Getting reference AWB data

If you have first vendor’'s module (OTP written), you can estimated reference AWB value and
can match your new light source box without difference from original module.

1. Prepare original module and Capture 5100K and 3000K raw data.(Refer to Appendix 1,2)
2. Using Image analysis tools, get center 100x100 ‘s R,G,B average code.
3. Input RGB codes in attached excel sheet.
4. Read OTP's AWB coefficient data. 7Page D000.A006~A010. Refer to Appendix 7. qererence awe
5. Input coefficient data to excel sheet. _ESTIMATION
6. Use calculated value, input to LSC tool.
3. R G B
10 5000K 327.2 515174 300.993 LSC AWE DLL Program
3000k | 482213 | 499633 | 230.196 ™ Simulated Results  Pedestal [ 0
Irmage Size
<Reference AWB points Estimation> widh [ 5% Helaht [ 15
5. Channel Gain
coefR coefB constR constB constR_H | constB_H ar [ 0 i
8000 7132 2600 f4d7 0 0 6. s[ @ el

T mnning
6 200K R T 300KE 72
. 5100K R B SI00KE 759
Estimated r b -
Runn

5000K | 624 466 _
3000k | 853 333 | |

Hunl
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Setting AWB set file

You can change Sensor AWB point with OTP's AWB data.

1. Copy OTPset's AWB data to attached excel sheet.

2. Copy #2's data to attached AWB_Reset.nset

Const_H £f0] 0000 ¢l H=2

OTP value ey
Const_R DFAS -8279 FFFFFFFBFG FBF&
Const_B EBED -6519 FFFFFFFCD2 FCD2
@:{ 8C40868ADFASEGS900000000

8C46 8C46 J/coef R
868A 868A J/coef B
DFAS FBF6 Jfconst_R
EG89 FCD2 //const_B
0000 /fconst_R_H
0000 /fconst_B_H

WRITE 7000255A 8C46
WRITE 7000255C FEF6
WRITE 7000255E 868A
WRITE 70002560 FCD2

JEMon_AWEB_ModuleVar_CoefR
JEMon_ AWEB_ModuleVar ConstR
JrENMon_AWE_Modulevar CoefB
JEMon_AWEB_ModuleVar_ConstB

SAMSUNG ELECTRONICS

SET_AWB_SETTIN
G

L]

AWB_RESET.nSet

ARITE TO00255L BC46
RITE 7000255C FEF6
RITE 7000255E B6EA
RITE 70002560 FCD2

L

//¥Mon AWE ModuleVar CoefH
//#Mon AWB ModuleVar ConstR
//#Hon_BHE_HodulevaI_Coe i
//#Mon AWE ModuleVar

Const

J/  LWE Reset sequence
WRITE 7000145A 00F4 //AWEB
plo0 J/ afrter 1 frame
WRITE 700004E6 0777 //LWE
plo0 // after 1 frame
WRITE 700004E6 O77F //LWE
ploo

WRITE 7000145& 0074 //AWE

17

REeset mode on

di=zable

enable

Reset mode off

//#awbb_Use Filters
//#REG_TC DBG RutoAlgEnBits
//#REG TC DBG RutoAlgEnBits

//#awbk_Use Filters

AR



Check AWB/MWB and Modify AWB value

Check AWB and MWB test, verify that reference AWB data is proper or not.

Upload Initial setting and AWB_Reset.net

Check AWB is proper or not.

Upload MWB setting.

Check MWB is proper or not.

If all test is OK, you can use this reference AWB value for OTP calibration.

LA wNh

If you have AWB and MWB Spec out. You must change reference AWB point.

1. If D65 light spec out.(MWB Daylight, Cloudy) First, Check R,B code and adjust 5100K's R,B
AWSB points.

2. If CW light spec out. (MWB Tungsten, Flourescent) First, Check R,B code and adjust

3000K’s R,B AWB points.

Set new AWB_Reset.nset with adjusted reference AWB value.

4. Repeat check sequence until you get a good data.

w
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