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Setup and getting a raw data

Run calibration See the Appendix 1,2

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

Load setting file for 
Raw output mode

Must be 10bit raw data 2592*1944 output. 
Use the attachment. RAW_CAPTURE

Setting capture condition 
and preparation

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

Capture 5100K Raw 
data

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

Capture 3000K Raw 
data

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

3



Rev.0.0

Calculating and Writing OTP data

Run DLL and extract 
calibration data Run “ExLSC” program.  

See the Appendix 3,4

Save calibration 
result

Save OTP and SRAM data.

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

Prepare target 
modulemodule

Write calibration 
d M d ldata to Module
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Verifying OTP data and Cal. result

Read OTP data 
For checking OTP write value is correct. Write,
WRITE D000A000 0004 //Make initial state
WRITE D000A002 000E // Select page “E”

Compare OTP data 
with DLL output data

WRITE D000A002 000E // Select page E
WRITE D000A000 0001 //Set read mode
And Read D000.A006~A03C.
If two value has no difference, OTP was written successfully 

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

Load setting file for 
YUV output mode

YUV data 2592*1944 output.
Use the attachment. YUV_VeryfyingYUV output mode

Capture 5100K 
I (YUV)

Use the attachment.

Image (YUV)

Check Pass or Fail
All R/G and B/G deviation is under 8%
U th tt h t
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Appendix) 1. Setting light source

TN recommended light source : g
Manufacturer : YOUTHTECH Korea.
Model : MLS-290X224-4C 4channel LED light box.

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

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

fImage 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

7

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.

1 P 5 t i l d l d C t 5100K d 3000K d t (R f t A di 1 2)1. Prepare 5 typical module and Capture 5100K and 3000K raw data.(Refer to Appendix 1,2)
2. Check “Reference module”, Click “Set Parameter” and Click “Run0”.
3. Open Captured 3000K and 5100K image.
4. Calculated value update automatically in dialog box.p y g
5. Repeat 5 module and average this value.
6. Use this average value for reference AWB tuning parameter.
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Appendix) 4. Calculating calibration data.

This is for getting LSC calibration data, Shading Alpha value and 
AWB calibration data.

OTP d t ld b itt t d l f lib tiOTP data would be written to module for calibration.
SRAM data is Shading value for Simmian debugging.

1. Input AWB reference value that gotten in Appendix 3.
1.

p g pp
2. Open Captured 3000K and 5100K image.
3. Automatically calculated, Save OTP value ex) Cal01_OTP.set and 

save SRAM data ex) Cal01_SRAM.set 

2. Calculated OTP data detail @ Appendix 5 Calculated SRAM data

3
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Appendix) 5. Calibration data (OTP,SRAM)

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

XX_OTP.set

LSC data

AWB data
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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 offThis is example for module calibration. All OTP function is off. 

This is example for real project Use OTP function(Shading AWB not Alpha function)This is example for real project. Use OTP function(Shading, AWB, not Alpha function).
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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 D0000012 0001 // S/W core reset
WRITE D000007A 0000 // Clock enable to control block

WRITE D000A04C 00FC // set EXTCLK 24Mhz
WRITE D000A052 0145 // set EXTCLK 24Mhz
WRITE D000A058 0108 // set EXTCLK 24Mhz

WRITE D000A000 0004 // make initial state
WRITE D000A062 4000 // repeat write enable (main & redundancy 
bit)bit)
WRITE D000A002 0000 // set PAGE 0 of OTP ( 0<=PAGE<=F)
WRITE D000A000 0003 // set write mode

WRITE D000A006 8E0AEC....(max 64 byte)
p100 //waiting time

OTP_USER_GUIDE

WRITE D000A000 0004 // interface enable off
WRITE D000A000 0000 // interface enable off
WRITE D000A062 0100 // write mode disable

This is example that you want to Read data to Page 0 of OTPThis is example that you want to Read data to Page 0 of OTP
WRITE D0000012 0001 // S/W core reset
WRITE D000007A 0000 // Clock enable to control block

WRITE D000A000 0004 // make initial state
WRITE D000A002 0000 // set PAGE 0 of OTP ( 0<=PAGE<=F)// ( )
WRITE D000A000 0001 // set Read mode
p100 //waiting time

READ D000A006
READ D000A008
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....

WRITE D000A000 0004 //interface enable off
WRITE D000A000 0000 //interface enable off
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Appendix) 8. OTP MAP

This is OTP Map. Page 6,A,B,C,D can use freely user site.
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Module Cal. procedure summary

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 MWB test, verify that reference 

AWB data is proper or not.
4. If AWB/MWB result is good, you can use this 

f AWB d t t treference AWB data to your system.
5. If AWB/MWB test is not good, you have to adjust 

reference AWB data.

AWB (Daylight) spec. : 
D65, Macbeth Digital color checker SG chart. 

Anycall_SPEC

, g
20~23 patch’s S < 10
MWB (Cloudy) spec. : 
D65, Macbeth Digital color checker SG chart.
20 23 t h’ 20< S< 30 10< H< 30
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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 P i i l d l d C t 5100K d 3000K d t (R f t A di 1 2)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. REFERENCE AWBg pp
5. Input coefficient data to excel sheet.
6. Use calculated value, input to LSC tool. 

REFERENCE_AWB
_ESTIMATION

33.

6.

5.

6.

16



Rev.0.0

Setting AWB set file

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

1. Copy OTP.set’s AWB data to attached excel sheet.
2 C #2’ d t t tt h d AWB R t t2. Copy #2’s data to attached AWB_Reset.nset

SET_AWB_SETTIN
G

AWB_RESET.nSet

①

②

①

②
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Check AWB/MWB and Modify AWB value

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

1. Upload Initial setting and AWB_Reset.net
2 Ch k AWB i t2. Check AWB is proper or not.
3. Upload MWB setting.
4. Check MWB is proper or not.
5. If all test is OK, you can use this reference AWB value for OTP calibration., y

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

1 If D65 li ht t (MWB D li ht Cl d ) Fi t Ch k R B d d dj t 5100K’ R B1. If D65 light spec out.(MWB Daylight, Cloudy) First, Check R,B code and adjust 5100K’s R,B 
AWB points.

2. If CW light spec out. (MWB Tungsten, Flourescent) First, Check R,B code and adjust 
3000K’s R,B AWB points., p

3. Set new AWB_Reset.nset with adjusted reference AWB value.
4. Repeat check sequence until you get a good data.
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