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Request for your special attention and precautionsin using
thetechnical infor mation and semiconductors described in this material

(1) An export permit needs to be obtained from the competent authorities of the Japanese
Government if any of the products or technologies described in this material and controlled under
the "Foreign Exchange and Foreign Trade Law" isto be exported or taken out of Japan.

(2) The technical information described in this material is limited to showing representative
characteristics and applied circuit examples of the products. It does not constitute the warranting
of industrial property, the granting of relative rights, or the granting of any license.

(3) The products described in this material are intended to be used for standard applications or genera
electronic equipment (such as office equipment, communications egquipment, measuring
instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

e Specia applications (such as for airplanes, aerospace, automobiles, traffic control
equipment, combustion equipment, life support systems and safety devices) in which
exceptional quality and reliability are required, or if the failure or malfunction of the
products may directly jeopardize life or harm the human body.

*  Any applications other than the standard applications intended.

(4) The products and product specifications described in this material are subject to change without
notice for reasons of modification and/or improvement. At the final stage of your design,
purchasing, or use of the products, therefore, ask for the most up-to-date Product Standards in
advance to make sure that the latest specifications satisfy your requirements.

(5) When designing your equipment, comply with the guaranteed values, in particular those of
maximum rating, the range of operating power supply voltage and heat radiation characteristics.
Otherwise, we will not be liable for any defect which may arise later in your equipment.

Even when the products are used within the guaranteed values, redundant design is recommended,
so that such equipment may not violate relevant laws or regulations because of the function of our
products.

(6) When using products for which dry packing is required, observe the conditions (including shelf

life and after-unpacking standby time) agreed upon when specification sheets are individually
exchanged.

¥ This document is based on an equivalent Japanese document that was prepared on Apr. 25, 2002.
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Product Type

LSl with A/D and D/A convertersfor digital signal processing (Y, C, ALC, AWB, and AGC) of
cameras.

Function Overview

Thisisan LS| for monitoring cameras and PC inputs. In addition to its standard function, i.e.
luminance and chroma signal processing, this LSI features ALC, AWB, and AGC, which have
conventionally been left to a microprocessor, and an analog CDS/AGC circuit, which has
conventionally been added externally. These features are integrated with SSG, CG, and 12C into
asingle chip.

Features
(1) Input: Analog signal (A/D input)
(2) Output: Analog output
Y signa
Csignal
Composite output
RGB output

(3) Operating supply voltage:
3.3V £0.3V (10, DAC, andog CDS/AGC)
20V 0.2V (interna logic, ADC)
(4) Operating frequency range: 9.5 MHz to 28.7 MHz
(5) Form to supply: LQFP100-P-1414
(6) Magjor functions
- Built-in 10-bit A/D converter
Built-in 10-bit D/A converter (1 ch)
Built-in 8-bit D/A converter (2 ch)
Built-in analog CDS/AGC
Built-in CG and SSG
510 H and 768 H (NTSC/PAL system)
Monochrome CCD signal processing is available.
CCD defect compensation circuit (including a color defect corrective function)
Max. digital AGC gain: 18 dB
Left/Right reversal function (controlled by external pins)
Adjustable gamma (0.3 to 1)
Supports external synchronizationin HD/VD, VD2, SYNC, and LL modes.
Built-in 12C bus
ELC/AGC
2-mode white balance (Manual/ATW) with an ATW locking function
OB auto corrective function (analog/digital)

SYSTEM LS DIVISION, SEMICONDUCTOR COMPANY
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5. Block Diagram

vT¥T-d-00Td40T 9/ZE/9NIN
e chana Y oSS > » ug-A
vas[«? ozl amv oV YA~ LA
ANOD 'y A
494 v
Y v -
usodwon /A/5) | OVaHd0 L ¢ v v o1 CH'IH Y
< Z¢sa‘lsa
ss9904d)
AN/O/9 ¢ < ON3
yog <
ovda
o [ ICT- I
vV
v
v
oav |« <
meOO\_Q> OO( H_O_O— OO(\WDO DOO
O3y
Tvd/OS LN H89.L
Tvd/OS LN HOTS

SYSTEM LS DIVISION, SEMICONDUCTOR COMPANY

R A AT 10 1177 A F=1 F/~N"T"rl 7 IRIFNT 17T A1 7~ 1 rr~

Il ;h fl;ri‘o

mn

__.




Confidential

(Preliminary)

SPECIFICATIONS Total

MNG673276

CDS/AGC/16-bit ADC Block Diagram

|:> Inside of the LS

]
I
I
i
L o
i
i CPOB
i —
]
a e
|
VFSIG ! —|
i pst l«— VDACOB
! \l/ | [¢—— VREFL
]
]
! AGC Buffer
ccp ouT . S/H A{ - CPOB
I
CDS Buffer

i - VCA To ADC

| ]
—|S/H _i /( AMP
: T cps Buffer

VSSIG i Ds2 DAC |e—— VDACGAIN
[}
I
l
Reset. Video |«———— Clamp voltage
AR > POWD
Feedthrough CPOB
» TOALC control
0dB_AMP

| CDS CLAMP_CONTROL

(1) The CCD output signas are input to VFSIG and VSSIG of the DSP, and sampled by DS1
and DS2. Then the signal components are output viathe differential amplifier.
(Properly set the phases of DS1 and DS2 in the registers WEC2 and C3.)

(2) After amplification in the AGC amplifier, the OB level is added to the signals, and the
signals areinput to ADC.

|
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Function Descriptions
(Functions of each block)

«- CDS/AGC
Conducts correlation double sampling on signals output from the CCD to sample signal
components. This block also has an analog AGC circuit to perform AGC in an analog fashion.

« ADC
Converts CCD signals subjected to CDS into 10-bit digital signas.

- PATGEN
Generates pattern signals with three-color bars. Both horizontal and vertical patterns are available.
This block emulates outputs from the four-complementary-color filters of the CCD. Thisis useful
for isolating problemsin the analog sections from CCD to ADC from those in the LSI.
It can also be used as a blue background by temporarily stopping the video output from the CCD.

« AGC (AGC, Pixel MIX, Mirror image, and OB clamp)
Thisisadigital AGC. It performs AGC in adigital fashion interlocked with ALC (Max. +18 dB).
In the mirror mode of the 510 H/768 H-pixel CCD, video signals can be reversed by controlling
the RAM. This block also corrects OB. The digital mode is for processing in the LSI, and the
analog mode isto control the clamp voltage of the IC for CDS/AGC.

«ALC
Performs full-screen center-weighted averaging metering according to luminance signal inputs,
compares the result to a target optimum exposure value, and controls the electronic shutter of the
CCD to eectronically control the amount of light.
During ELC, the AGC circuit is aso used for smooth control because the accumulation time of the
electronic shutter is discrete. This block also performs a 3-field averaging flicker control.

« Y system
After generating aluminance signal using outputs from the complementary color filter CCD in LPF,

this block generates horizontal and vertical aperture signals, and performs coring, low luminance
suppression, gamma correction, and blanking. Two outline corrective levels are selectablein the
external pin APGAIN.

This block has a CCD defect compensation circuit. Gamma can be continuously adjusted from 0.3
to 1. Ready for monochrome CCD, bypassing the LPF for luminance signalsis available.

- C system
This block performs white balance processing, carrier balance, color temperature correction, and
low/high luminance chroma suppression.

- AWB
Generates auto white balance control signals. With low-illuminance scenes, the white balance
operation holds just before an optimum illuminance status.

P o . —_—
A Oy, — s e e T T e e e T e
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« ENC

Modulates in accordance with the selection of NTSC/PAL. Integrates the clock systems into one
system by adopting a digital VCO system, which generates 4fSC from FCK. To create composite
video signals, Y signals are also mixed in adigital fashion by clock rate conversion. Digital mixing
isavailable for SYNC.

» RGBconv
Thisisamatrix circuit to convert YUV signals comprising Y and C signalsinto RGB signals.
Note that the UV signal bands of all 3 channels are not the same as those of Y signals, unlike
3-CCD cameras, because the band of signalsis reduced to approx. 800 kHz in the relatively early
stages of the C signals.

« DAC
Converts digital outputs into analog ones. There are three channels, one for composite, Y, and G
signals. It also has a 10-bit accuracy for digital mixing of SYNC. The other two channels are 8-bit
DAC for chroma, R, and B signals.

- PWM
Has a 4-ch PWM output that can independently control analog circuits around the LS.
For example, this block can be used for adjusting VREF of DAC.

- CG
Generates high-speed pulsesfor CCD (H1, H2, R, DS1, and DS2).
The power supply for thislogic block is separated from that of other logic blocksinthe LS| to
protect it from noise.

« SSG
Generates low-speed pulses for CCD and other pulses for signal processing. Also supports external
synchronization. (VBS Gen locking is not available.)

- 12C
When the power is turned on, this block reads an external EEPROM and sets the registersin the LS.
Because this does not support multi-master, an external device should not be a master when the
power isturned on.
Read/write in the registers of the LSI from external devices are available (partly restricted).

SYSTEM LS DIVISION, SEMICONDUCTOR COMPANY
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7. Register Descriptions
ADR Data Descriptions Data Configuration Stanqlard Adjustable RIW
76543210 | Setting Range
**H | 12C/SCL frequency switching @i2c 0oooooooo 80H W
(57h: 400 kHz Others: 100 kHz)
Read mode switching as a master @i2c o0oo0oooo w
(0: Randomread 1: Sequential read)
00H | OB reference data @obclp 00ooooon 40H W
(Reference datafor digital clamping)
01H | H aperture coring @hvap oooooooo O0CH W
02H | Color/Monochrome switching @ylpf (0: Monochrome opooooooo 01H w
1: Color)
(Not assigned) Doooooog
03H | AGC threshold @hvap oooooooo FFH W
(When aperture gain decreases due to increase of AGC
gain)
04H | OB sample select @obclp gooboood 84H W
(Horizontal phase setting: 0 is prohibited)
1T DSEL @obclp (0: 4T width  1: 8T wide-ready) oooooooo W
OB clamp ON/OFF switching @obclp O000o0o0oo W
(0: ON 1: OFF (digital clamping ON/OFF))
05H | HAP coring when AGC gain increases @hvap oDooooooo OCH wW
06H | NRST phase switching @RRAMCNT oooooooo 46H W
07H | ON/OFF of AP gain decreasing when AGC gain oooooooo 05H w
increases @hvap (0: OFF 1: ON)
AP gain when AGC gain increases @hvap o0oo0oooo w
0:12 1149
ON/OFF of AP coring up when AGC gain increases @ O0000o0oo Y,
hvap (0: OFF 1: ON)
AP gain decrease threshold hysteresis @hvap W
(Valid only when AGC gain increases) Hooooooo
08H | (Not assigned) @i2c 00000000 02H
GATEWE @i2c Oooooooog
(0: Normal 1: Gated clock mode)
READ @i2c _ sfslsfsis)sfsls
(0: Normal  1: Forcefully shifts to the master mode)
(Not assigned) 0ooooooo
09H | Edge coloring suppression: Suppression width switching | DO OO0 0000 E1H W
@apcsup (00: 2 01:3 10:4 11:5)
Edge coloring suppression: Change amount switching o0oo0oooo w
@apcsup (00: 16 10: 8 11:4)
Edge coloring suppression: Max. suppression amount O0000o0oo Y,
switching @apcsup
(00:-25dB 01:-3dB 10:-6dB 11:-12dB)
High illuminance color suppression: Suppression width opooooooo w
switching @apg (00: 3 01:4 10:5 11:1)
OAH | Luminance signal DC setting @yad 00ooooon 10H W
0BH | Chroma coring @cgain opooooooo 06H W

|
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ADR Data Descriptions Data Configuration Stan(_jard Adjustable RIW
7654321 0| Setting | Range

OCH | BPF characteristic switching @prelp opooooooo O00H w
(0: (1+Z-2) 3(1+Z-4) 1:(1+Z-2)3
FCK 05 phase switching 1 @wbmpy Oooooooon W
Cok o e awiing 2 @uey w

itchi
W

FCK 05 phase switching 4 @rbmtx Joobobon W
AWB gain fixing SW @wbmpy oaoonath W
(O: Normal 1: Fixed WB gain) boooobdn
(Not assigned) oooooooon

ODH | Baseclip (B-Y) @cgain 0oooOooooo O0H W
Base clip (R-Y) @cgain DO00ooO0oOo0 w

OEH | C gamma setup @cgset oooOooooo 00H W

OFH | B carrier balance @cgain oooooood OOH W
(to be adjusted according to the video)
R carrier balance @cgain o0o0o0o0ooon w
(to be adjusted according to the video)

10H | R-Y matrix gain @rbmtx 0oooO0ooooo 02H W
(Not assigned) Doooooog

11H | CCD defect correction: White detectionlevel LSB @mdf | OO OO0 0000 FFH w
(OFF at FFH, Address 35H for MSB)

12H | B-Y matrix gain @rbmtx 0oooO0ooooo 22H W
(Not assigned) Doooooog

13H | CCD defect correction: Black detectionlevel LSB @mdf | 00000000 FFH w
(OFF at FFH, Address 35H for MSB)

14H | R-Y gain @cgain 00ooooon 9DH W

15H | Flicker correction ON/OFF switching @fgain 00000000 00H W
(00: ON 01:Y OFF 10: COFF 11: YCOFF)
(Not assigned) Doooooog

16H | B-Y gain @cgain onooooooo 86H w

17H | Y C phase adjustment @ycdsel opooooooo O5H w
UV output control: FH2 phase adjustment @ycdsel 0o0oooooag w
UV output control: FCO5 phase adjustment @ycdsel opooooooo w
UV output control: UV phase adjustment @ycdsel Oooooooo W
UV output control: C/UV output switching @ycdsel Oooooooo w
(0:C 1.UV)

18H | Y gain @yadj (1x at 80H) oooooooo 80H W

19H | AGC-interlocked aperture suppression factor @aagc OoooDooono 00H w
(00:1 01: /2 10:1/4 11:3/8)
AGC-interlocked color suppression factor @aagc oooooOooQg w
(00:1 01: /2 10:1/4 11:3/8)

|
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ADR Data Descriptions Data Configuration Stanc_jard Adjustable RIW
7654321 0| Setting Range
1AH | Negative/Positive switching @yadj (0: Normal 1. oooooooa OOH W
Negative)
Normal input/ramp waveform input switching @yadj Oooooooo W
(O: Normal input  1: Ramp waveform input)
(Not assigned) oooooooo
1BH | Color defect correction setting @ckizu oooooooad O00H W
(00: Correction OFF  10: 2-pixel continuous  11:
1-pixel forced)
(Not assigned) Oooooo0og
1CH | Color gain decrease aperture offset @apcsup O0ooOoDoOooo 7FH W
(Off at 7FH)
Edge color suppression: VAP suppression ON/OFF o0oo0oooo w
switching @apcsup
(0: OFF 1. ON)
1DH | AWB saturation level @sat (OFF at FFH) ooooobooad FFH w
1EH | AGC-interlocked aperture suppression offset @aagc 00000000 FFH W
(OFF at FFH)
1FH | AGC-interlocked color suppression offset @aagc (OFF ooooooog FFH W
at FFH)
20H | RGBCNV U gain @rgbl (1x at 80H) 0oooO0ooooo 80H W
21H | RGBCNV V gain @rgbl (1x at 80H) oooooooo 80H W
22H | FCO5 phase switching @rgbl oooooooo 00H W
UV phase adjustment o0oo0oooo W
23H | Rfactor @rgbl (Factor 0.5 at 80H) 0oooO0ooooo 4CH W
24H | B factor @rgb1 (Factor 0.5 at 80H) oooooooo 1DH W
25H | Rgain @rgb2 (1x at 80H) 0oooO0ooooo 80H W
26H | B gain @rgb2 (1x at 80H) 00ooooon 80H W
27H | G gain @rgb2 (1x at 40H) 00000000 6DH W
28H | R offset @rgb2 onooooooo O00H w
29H | B offset @rgb2 opooooooo 00H w
2AH | G offset @rgh2 onoooooono OOH w
2BH [ Insufficient blackening correction start level @yad oooooood OOH W
(The pedestal sinks at this AGC gain value or less)
2CH [ Insufficient blackening correction low clip value oooooood OOH W
(Clip value: Register value - 64)
2DH | Insufficient blackening correction gain setting oooooooo 00H W
(000: /16 001:1/8 010: /4 011: 1/2 100: 1
101: 2)
Insufficient blackening correction ON/OFF (0: OFF 1. O0o0ooooo w
ON)
(Not assigned) oooooooon
2EH | PWMO oooooooon O0H w
2FH | PWM1 oooooooon OOH w

|
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ADR Data Descriptions Data Configuration Stan(_jard Adjustable RIW
76543210 | Setting | Range

30H | Digital OB control coring setting ooooooono 19H W
Digital OB control hysteresis setting o0oo0oooo w

31H | (Not assigned) oooooooo 00H

32H | Internal AD/External AD switching @obclp (0: Normal opooooooo 10H w
1: Externa AD) W
Test/Normal switching @ (0: Normal  1: Color bar) ooooooog
(Not assigned) oooooooo w
AD power down ON/OFF Oooooooog
(0: OFF 1: ON (HCLR = Power down for “H” period)
(Not assigned) 0ooo0oooo W
D clamp/A clamp switching (0: D clamp  1: A clamp) O00000oo

33H | OB auto correction reference val ue @obclp (OB oooooooo 40H W
reference value)

34H | (Not assigned) ooooooon
Number of OB sampling times switching @obclp o0oo0oooon O0H w
(00: 256 01:128A 10:128B 11:256 (Sameas
"00")) w
Reversing video left to right @RRAMCNT (0: Normal gooboood
1: Reversed left to right)

35H | CCD defect correction: White detection level MSB opooooooo OFH W
@mdf (Address 11H for LSB)
CCD defect correction: Black detection level MSB o0oooooo w
@mdf (Address 13H for LSB)
(Not assigned) Dooooooo

36H | Offset decrement @ladd 00ooooon 80H W
(Offset: 64 (40H) for 10-bit data)

37H | Aperture low illuminance suppression offset @apg oooooooo O00H w
O00H: OFF

38H | Highilluminance color suppression off set @apg oooooooo 90H w
FFH: OFF

39H | Low illuminance color suppression offset @apg oooooooo O00H w
00H: OFF

3AH | Aperture low illuminance suppression factor @apg O00o00oooo 03H W
(00:1 01:1/2 10: V4 11:3/8)
High illuminance color suppression factor @apg Oooooooog w
(00:1 01: /2 10:1/4 11:3/8 100:0)
Low illuminance color suppression factor @apg O0o0o00o0on W
(00:1 01:1/2 10:1/4 11:3/8)
(Not assigned) 00ooooon W

3BH | VAP coring @hvap oooOooooo O0CH W

3CH | VAP coring when AGC gain increases @ hvap 0ooooooo OCH W

3DH | HAP gain @hvap (Adjustable from Ox to 4x) Ooooooono 40H w

3EH | VAP gain @hvap (Adjustable from Ox to 4x) 0o0o0oO0oooag 40H W

3FH | Test switching when mounted @yadi oooOooooo 00H W
(0: Normal  1: Test)
Aperture decrease amount switching @hvap Oooooooo W
(O: Decreasing by 100% 1: Decreasing by 50%)

|
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ADR

Data Descriptions

Data
Configuration

Standard Setting

76543210

NTSC
510/768

PAL
510/768

Adjustable
Range

2

40H

ALC full-screen averaging in H direction start
@alclp

*khkhkikkkk

13H/14H

13H/14H

41H

ALC full-screen averaging in H direction end
@alclp

*khkhkikkkk

89H/C8H

89H/C8H

42H

ALC full-screen averaging in V direction start
@alclp

*khkhkikkkk

OCH

13H

43H

ALC full-screen averaging in V direction end
Lower 8B @alclp

*khkhkhkkkk

FCH

2FH

44H

ALC full-screen averaging in V direction end
MSB @alclp

ALC full-time 3 V control ON/OFF selecting
(0: Normal 1: Full-time 3V control)

OOH

01H

45

Setting a particular period after powering on
@aclp

ON/OFF setting in a particular period after
powering on @alclp (0: ON 1. OFF)

40H

40H

46H

Center weighting in H direction start @alcar

*khkkhkkhkhkhkikk

27H/3CH

27H/3CH

47H

Center weighting in H direction end @al car

*khkhkhkkkk

4EH/78H

4EH/78H

48H

Center weighting in V direction start @alcar

*khkhkikkkk

53H

61H

49H

Center weighting in V direction end Lower 8 bits
@alcar (Address 4DH for MSB)

*khkkhkkhkhkkkk

A3H

COH

4AH

Number of sub output linesin the low-speed
shutter mode @hactr

Number of sub output lines in the mid-speed
shutter mode @hactr

Switching sub output system (0: Fixed change rate
1. Adjustable)

*k*k%k

**kk

28H

28H

4BH

Shutter high/mid speed threshold (HSSO/2
Setting) @hactr

*khkhkikkkk

CAH

65H

4CH

Shutter mid/high speed threshold (HSSO/2
Setting) @hactr

*khkhkkikkkk

4BH

25H

4DH

ELC (normal) response speed switching (in fixed
change rate mode) @hactr (0: /4 1:1/8 2:
V16 3:1/32)

HSSMAX MSB for sub calculation when
outputting H rate (Address 4EH for lower 8 hits)
HSSMAXH MSB for sub calculation when
outputting 1/16H (Address 4FH for lower 8 bits)
Center weighting in V direction end MSB @alcar
(Address 49H for lower 8 bits)

O5H

01H

gl 2| 2| 2 = | gl £ o2l = og| g g gl o=

=

=

4EH

HSSMAX for 1H control sub output calculation
@hactr (For PAL, HSSO/2 setting)

*khkkhkkhkhkhkikk

06H

9CH

4FH

HSSMAXH for 1/16H control sub calculation
@hactr (For PAL, HSSO/2 setting)

*khkkhkkhkhkhkikk

DDH

96H

|
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ADR Data Descriptions Configuration Standard Setting Adjustable RIW
76543210 | NTSC PAL Range
510/768 | 510/768

50H | AGC change amount in HSM @hactr — kR 62H 62H W
Number of sub output linesin theinitial area of dekk_____ W
1/16H rate

51H | ELC (HSM) response speed switching @hactr | ----—- Fkk OAH O1H W
0:1/2 114 218 3116 4 1/32)
ELC speed switching in the high-speed mode after | _wxs___ W
powering on
ON/OFF in high-speed mode after powering on N W
(0: ON 1: OFF) T

w

(Not assigned) e

52H | Setting of max. number of sub output linesMSB |  ——-——- bl 01H 02H W
@hssun (Address 55H for lower 8 bits)
Register setting YAVE ON/OFF @alcet | _____ *__ W
(0: Normal 1: YAVE of theregister value)

53H | Register setting YAVE @alcct Fkdkdkk ok OOH OOH W

54H | (Not assigned)

55H | Setting of max. number of sub output lines Fkdkdkk ok D4H 50H
Lower 8B@hssun

56H | Gain setting when AGC is off @agcun i b 00H 00H W

57H | AGCresponse speed switching ON/OFF | ——————— * 09H 09H w
(ALCNEAR control) @agcun
(O: Speed switching 1: Speed fixed)
AGC response speed setting (0: 1x  1: 2x) * W
AGC ON/OFF selecting (0: ON  1: OFF) |~ ~ . W
AGC mode switching (0: Digital AGC  1:Analog | ~~~~~ \"Y;
AGC) --==F-—-

58H | AGC max. setting @agcun Fkdkdkk ok 80H 80H W

59H | Analog AGC offset @agcun i b 40H 40H W

5AH | Digital AGC offset @agcun ikt biid 20H 20H w

5BH | (Not assigned)

5CH | Flicker gain selecting @fgain | ———oeeo * W
Gain setting when flicker correction in low Feokdedok ke _ FFH FFH W
illuminance scene is off

5DH | Flicker OFF threshold in low illuminance scene Fedekdededdok OAH OAH W
@fgain

5EH | ALC HSM threshold: Higher than the target value Fedekdededdok 76H 76H W
@alcct

5FH | ALC HSM threshold: Lower than the target value i b 14H 14H W
@alcct

60H | ALC target value (in BLCON state) @alcct i b 4CH 4CH W

61H | ALC target value (in BLCOFF state) @alcct alsiaiiabiid 26H 26H w

62H | Convergence coring offset setting @alcct N 63H 63H W
Coring setting when AGC is ON ek ___ w
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Data .
ADR Data Descriptions Configuration Standard Setting Adjustable RIW
76543210 | NTSC PAL Range
510/768 | 510/768

63H | Threshold of 1 V/3V control switching in the I 6AH 2AH W
normal state @alcct ko W
Coring ON/OFF when AGC isON
(0: OFF 1:ON (1V only))
Convergence coring setting (0: /64  1: 1/128 o w
221256 3:4y286) | 7T

64H | Threshold of sub output rate switching S CCH CCH w
(ALCNEAR) @alcct
Coring when BLC isON ke ___ w
IRIS1V/3V control switching * W
(ON LOFF) | T

65H | ULI Threshold higher than the target value @alcct |  ***x**xxx 98H 98H w

66H | ULI Threshold lower than the target value @alcct ks kk 20H 20H W

67H | Area A weighting coefficient in the BLCOFF ks 08H 08H W
state @alcav (08H: x 1)

68H | Area A weighting coefficient in the BLCON state ks kk 08H 08H W
@alcav

69H | IRIS change amount switching threshold I 0BH OBH W
(IRISNEAR) @alcct
HSM 3 V/1V control switching ok W
(O: Switching (1/3V) 1: Fixed (1V only))
ON/OFF switching of high-speed mode after . w
powering on (0: ON 1. OFF) T
HSM ON/OFF switching W

6AH | AreaB weighting coefficient in the BLCOFF state Fekededdek 20H 20H W
@alcav (20H: x 4)

6BH | AreaB weighting coefficient in the BLCON state —_FkkKkk 20H 20H W
@alcav (20H: x 4)

6CH | Area C weighting coefficient in the BLCOFF state | ——#****x 10H 10H w
@alcav (10H: x 2)

6DH | Area C weighting coefficient in the BLCON state i 10H 10H w
@alcav (10H: x 2)

6EH | IRIS coring value setting @al cct -k OOH OOH w

6FH | SUB output when ALCELC = H @hssun faladadaiiaiid 40H 40H w

70H | IRIS offset in BLCOFF state (ALCDC) @hssun Fkkk gk OOH OOH W

71H | IRIS offset in BLCON state (ALCDC) @hssun aldadsiiiid 10H 10H w

72H | LSB of sub 1/16H rate output start position Fh KKK AK F7H 24H w
@hssun

73H | LSB of sub output setting when ALCELC =L @ Fedkekdededeok OOH OOH w

|
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Data .
) . Standard Setting .
ADR Data Descriptions Configuration Adjustable RIW
76543210 | NTSC | PAL Range
510/768 | 510/768

74H | ALC ON/OFF switching @hssun (0: ON  1: OFF) | ------- * O00H 02H wW
MSB of sub 1/16H rate output start position | ----- *r- w
MSB of sub output setting when ALCELC =L R W
(Not assigned) it
ELC_ONLY mode (0: ON  1: OFF (Set LSB to 1 Rl W
first.))

75H | IRIS upper limit setting @hssun Fkdkdkk ok O1H O1H W

76H | Screen-averaged value (Calcul ated value read) i b R

77H | H-rate shutter value HSSO L SB (Calculated value i b R
read)

78H | 1/16 shutter value HSSOS (Calculated value read) o kkkk R
H-rate shutter value HSSO MSB kR R

79H | Digital AGC gain (Calculated value read) i b R

7AH | Anaog AGC gain (Calculated value read) i b R

7BH | AGC gain (before adding offset) Fkdkdkkkk R
(Calculated value read)

7CH | OB tracking speed switching threshold @obclp S 34H 34H W
OB tracking speed switching @obclp ok __ W
(0: 8x speed  1: 16x speed)

7DH | Analog OB control offset @obclp Fkdkkk ok OOH OOH W

7EH | LS| CODE @agcreg (LSl development code i b 03H R
(register read only))

7FH | LSl Version @agcreg (LS| development version i b 01H R
(register read only))
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ADR Data descriptions Data configuration Stanqlard Re;et R/W
7654321 0| setting | setting
80H | Full-screen averaging in H direction start position @awblp | DO OO0 0000 1CH W
81H | Full-screen averaging in H direction end position LSB oooooooag 1AH W
@awblp
82H | Full-screen averaging in H direction end MSB @awblp oooooogo 43H W
Full-screen averaging in V direction end MSB @awblp Oooo0oooo w
Full-screen averaging 1 V/3 V selecting (V3OFF) @awblp | noooooon W
0:3Vv 1:1V)
HCLR/TESTHD, VDI/ITESTVD selecting @awblp Ooo00oooon W
(0: HD, VD 1: TESTHD, TESTVD)
Horizontal addition divisor switching @awblp (0: 1/128 oooooooon W
1: 1/256)
ATWLOCK register switching @wbgai ooooooon W
(00: Pincontrol  01: Normal 11: ATWLOCK)
83H | Full-screen averagingin V direction start position @awblp | DO OO0 0000 ODH W
84H | Full-screen averaging in V direction end position LSB 00000000 FDH W
@awblp
85H | AWB response speed switching (for power-on mode) 0oooooooag 24H W
@awblp (0: V16V 1:1/8V 2:1/4V 312V
4:1/1V)
AWB response speed switching (for normal mode) oooooooo w
@awblp (0: V16V 1:1/8V 2:1/4V 312V
4:1/1V)
Default when power-on mode is off @awblp gooooood W
Power-on mode ON/OFF switching @awblp ooooooon w
(0: POWR used 1: Default used)
86H | Drive pulse setting for AWB gain calculation (F4A, F2A) gooooood 10H w
@awblp
AWB delay adjustment @wbave (0: OT (withoutdelay) 1: | oopoooOo0 w
1T added)
POWR selecting (V3 control) @wbave o0o0o0oooon W
(0: V3 contral (V3invaid when POWR is"H") 1.V3
through)
Long-time storage mode setting @wbave w
(0: Long-time storage mode ON 1. OFF) Hooobuuo
87H | AWB gain clip CG lower limit MSB @whbgai gooooood 3AH W
AWB gain clip CG upper limit MSB @wbgai gooooood W
AWB gain clip CMg lower limit MSB @wbgai oooooooo w
AWB gain clip CMg upper limit MSB @wbgai oooooooo w
AWB OFF gain setting R-Y MSB @wbgai oooooooo w
AWB OFF gain setting B-Y MSB @wbgai oooooooo w
AWB ON/OFF switching @wbgai (0: ON 1: OFF) oooooogo w
(Not assigned) oooooood
88H | AWB gain clip CG lower limit LSB @wbgai (OF6H) ooooooon 80H w
89H | AWB gain clip CG upper limit LSB @wbgai (10BH) ooooooon 40H "
8AH | AWB gain clip CMg lower limit LSB @wbgai (0F3H) oooooooag 40H W
8BH | AWB gain clip CMg upper limit LSB @wbgai (10FH) ooooooon 80H "
8CH | AWB OFF gain setting R-Y LSB @wbgai5 (0D9H) oooooooo DOH w
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- Data Configuration |Standard| Reset
ADR Data Descriptions . . R/W
i 76543210 | Setting | Setting
8DH | AWB OFF gain setting B-Y LSB @wbgai (12CH) 0oooO0ooooo 2CH W
8EH | (Not assigned) oooooooo 00H
8FH | (Not assigned) Oooooooo | OoH
90H | (Not assigned) Oooooooo | OoH
91H | AWB response speed switching ON/OFF SW @whbgai oooooooo 01H W
(0: OFF 1:0ON)
Switching AWB convergence speed in normal mode oooooooo w
@wblpf (0: 1 or 4 convergence 1: 1 or 8 convergence)
(Not assigned) oo0oooooQ W
92H | AWB gain coring hysteresis setting @wbl pf 0oooOooooo 22H W
ATWLOCK register switching @wbl pf ooooooog W
(00: Pincontrol  01: Normal 11: ATWLOCK)
(Not assigned) 00000000 W
93H | AWB gain coring hysteresis setting @wbl pf 0oooooooo 02H W
(Hysteresis valid at this value or less)
Power-on mode ON/OFF SW @whblpf (0: ON 1:OFF) | OOOO0DOOo0O W
Default when power-on mode is off @wblpf Oo0o0o0oooo W
(Not assigned) Dooooooon
94H | AWB gaininitial value 1 (CG) @wblpf 00ooooon 40H W
(40H x 8 = 200H)
95H | AWB gaininitial value 2 (YM) @wblpf 00ooooon 40H W
(40H x 8 = 200H)
96H | AWB gaininitial value 3 (CM) @wblpf 00ooooon 40H W
(40H x 8 = 200H)
97H | AWB gaininitial value 4 (Y G) @wblpf 00ooooon 40H W
(40H x 8 = 200H)
98H | AWB response speed switching threshold 1 @wbl pf 0o0ooO0oooag 10H W
( 2 for power-on)
99H | AWB response speed switching threshold 2 @wbl pf 0o0ooO0oooag 20H W
(x 4 for power-on)
9AH | AWB response speed switching threshold 3 @wbl pf 0oooO0ooooo 40H W
( 8 for power-on)
9BH | AWB response speed switching threshold A @wbl pf 0oooO0ooooo 1FH W
(x 1 or+4or = 8for normal mode)
9CH | AWB YM average LSB @wbave (READ data) oooooooa R
9DH | AWB CG average LSB @wbave (READ data) gooooood R
9EH | AWB YG average LSB @wbave (READ data) oooooooa R
9FH | AWB CM average LSB @wbave (READ data) gooooood R
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ADR Data Descriptions Data Configuration Stanc_jard Reset RIW
7654321 0 | Setting | Setting
AOH | AWB YM average MSB @wblpf (READ data) oooooooo R
AWB CG average MSB @ (READ data) 00ooooon R
AWB Y G average MSB @ (READ data) oooooooo R
AWB CM average MSB @ (READ data) o0oooooon R
Al1H | LSB of caculated AWB YM gain @wblpf (READ data) | OO OO OO OnO R
A2H | LSB of calculated AWB CG gain @wblpf (READdata) | 0OO OO 0OOnO R
A3H | LSB of calculated AWB YG gain @wblpf (READ data) | 0O OO OO0 OO R
A4H | (Not assigned) oooooooo 00H
A5H | (Not assigned) 00000000 O0H
A6H | (Not assigned) OoooDooono 00H
A7H | (Not assigned) Ooooooog | 00H
A8H | (Not assigned) OoooDooono 00H
A9H | (Not assigned) OoooDooono 00H
AAH | (Not assigned) Ooooooog | 00H
ABH | LSB of calculated AWB CM gain @wblpf (READ data) Ooooooon R
ACH | MSB of calculated AWB YM gain @wblpf (READdata) | DO OO O0ODO0O R
MSB of calculated AWB CG gain @wblpf (READdata) | 0O OO0 0000 R
MSB of calculated AWB YG gain @wblpf (READ data) | oooOooononQ R
MSB of calculated AWB CM gain @wblpf (READdata) | cooooooO R
ADH | (Not assigned) Ooooooog | 00H
AEH | AWB test mode (TM8) gooooood OOH W
(Oh: YMave 1h: CGave 2h: YGave 3h: CMave
4h: WBYMGAIN 5h: WBYGGAIN 6h: YMgain)
A/D test mode (7h: CGain 8h: YGain 9h: CMgain) oopoooooad W
(Not assigned) gooooood
AFH | ALC test mode (TM9) @alcav 0oooooooQ 00H W
(Oh: Yave 1h: ALCcnt 2h: HSScnt  3h: AGCcent
4h: MSCB  5h: Fgain  6h: HSSOUT 7h: HSSOS
8h: HSSO Ah: AGCOC Bh:DAGC Ch: ANAGC
(0: Normal 1 1: Test))
ALC test input Oooooooo W
(Not assigned) 0ooooo0og
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Standard setting of the AWB metering area

The delay between the MN673276 input VIN to the AWB input DATAIN (9:0) is 23T, and a total of
28.5 (29T) including delays of input PAD (1T), inside AWB (1T), CDS (1T), and A/D (2.5T).

The AWB metering areais set taking into account this video signal delay.
In regard to the H direction, the video signal delay is calculated based on the falling edge of HCLR.
According to the calculation result, a metering area is set so that horizontal 480-pixel data is sampled
for 510H CCD, or 720-pixel data for 768H CCD. In regard to the V direction, a metering area is set so
that 230-line datais sampled for NTSC, or 280-line datafor PAL, based on the falling edge of VD.

Thelist below shows standard mode-by-mode settings of the AWB metering area.

The modes are:

Start of full-screen averaging in the H direction (Hstart), End of full-screen averaging in the H

direction (Hend)

Start of full-screen averaging in the V direction (Vstart), End of full-screen averaging in the V

direction (Vend)

CCD  CCDSEL(20) NT/PAL Hstart Hend Vsart Vend
510H
| NTSC | Hstart= 53(35h) | Hend=539(21Bh) | Vstart= 13(0Dh) | Vend=243(F3h)
Mo CCDSEL(2:0)=0n | pp Hstart= 53(35h) | Hend=539(21Bh) | Vstart= 19(13h) | Vend=299(12Bh)
CCDSEL (2:0)=1h
768H NTSC | Hstart=53(35h) | Hend=779(30Bh) | Vstart= 12(0Ch) | Vend=242(F2h)
M N3%j§ CCDSEL(20)=2h | ppy Hstart= 53(35h) | Hend=779(30Bh) | Vstart= 18(12h) | Vend=298(12Ah)
510H
| NTSC | Hstart= 53(35h) | Hend=539(21Bh) | Vstart= 13(0Dh) | Vend=243(F3h)
MN CCDSEL(2:0)=3n | pa Hstart= 53(35h) | Hend=539(21Bh) | Vstart= 19(12h) | Vend=299(12Bh)
768H
| NTSC | Hstart=53(35h) | Hend=779(30Bh) | Vstart= 12(0Ch) | Vend=242(F2h)
M '\ggﬁ CCDSEL(2:0)=4h | pa| Hstart= 53(35h) | Hend=779(30Bh) | Vstart= 19(13h) | Vend=299(128h)

* For PAL, the register address 82 (Addition data for full-screen averaging in the V direction 1/2 selecting:

AVPAL) should be set to "H".

Correlation between CCDSEL (2:0) and CCD type

CCDSEL(2:0)=0h 510 pixels MN39110 (NTSC)

CCDSEL(2:0)=1h

CCDSEL(2:0)=2h 768 pixels MN39143 (NTSC)
CCDSEL(2:0)=3h 510 pixels MN39117 (NTSC)
CCDSEL(2:0)=4h 768 pixels MN37140 (NTSC)

1H=606T 510 pixelsMN39210 (PAL)  1H=618T
1H=910T 768 pixelsMN39243 (PAL)  1H=910T
1H=606T 510 pixelsMN39217 (PAL)  1H=606T
1H=910T 768 pixelsMN39241 (PAL)  1H=910T
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- Data Configuration | Standard | Reset
ADR Data Descriptions 6543210 Seting | Setting R/W
BOH | Breakpoint 1 of broken line y @gamma oooooogog 72H W
B1H | Breakpoint 2 of broken line y @gamma gooooooo FFH W
B2H | Slope a1 @gamma (determined value) oooooooo B3H W
B3H | Slope a2 @gamma (Slope: 1/4) oooooooo 2BH W
B4H | Slope a3 @gamma (Slope: 1/4) oooooooo 40H w
B5H | Y intercept B1 @gamma (determined value) oooooooo 00H W
B6H | Y intercept B2 @gamma oooooood 8DH w
B7H | Y intercept B3 @gamma oooooooo C6H W
B8H | Broken liney ON/OFF @gamma (0: OFF 1: ON) oooooood 05H w
Negative y control @gamma (0: Through 1: Gamma) oooooooo w
Gamma switching @gamma (0: 0.3  1: MN67352 00000000 W
equivalent)
B9H | y characteristic switching @gamma oooooooo FFH w
(80H: 0.5x COH:y=0.45 0O0H: OFF)
BAH | Broken line start level @gamma oooooooo 72H W
BBH | Edge detection threshold @prelp oooooooo 88H W
BCH | Signal phase switching for AWB @prelp oooooooo 02H W
BDH | HAP LPF ON/OFF switching @hvap (0: OFF 1: ON) oooooooag OO0H W
VAP LPF characteristic switching @hvap (0: (1+2-1)2 Oo0oooooo W
1. (1+2-1)2(1+Z-2))
VAP LPF ON/OFF switching @hvap (0: OFF  1: ON) 00000000 w
BEH | Gain for level adjustment @fgain (O to 1x) oooooooo FFH W
BFH | (Not assigned)
COH | High-speed pulse phase setting 0 (H1, H2) ooooooon 02H w
C1H | High-speed pulse phase setting 1 (R) 00O0ooooon 02H W
C2H | High-speed pulse phase setting 2 (DS1) oooooooo 02H W
C3H | High-speed pulse phase setting 3 (DS2) 00O0ooooon 02H W
C4H | High-speed pulse phase setting 4 0oooooooag 44H W
ENC block Y clock switching Oo0oooooo W
(O: Crystdl oscillation  1: LC oscillation)
CBLK, CSYNC phase adjustment 00000000 w
(-8T to +7T (Standard: OT))
TG output enable signal (O: Internal TG 1: External TG) oooooooo w
C5H | Normal/Flicker-less/ EL C switching oooooooo 00H W
(00: Normal  10: Flicker-less 11: ELC)
CH1, 2 pulse reversing 00O0ooooon W
SUB pulse reversing 00O0ooooon W
V1 pulse reversing Ooooooon W
V2 pulse reversing 0oooooooag W
V3 pulse reversing 0oooooooag W
V4 pulse reversing 00ooo00ooog W
C6H | HSSOS setting register oooooooo 00H W
HSSO setting register LSB OO0oo0oooo W

|

AU ﬁ:ﬂ . Gy ri)ﬂo

o~

SYSTEM LS DIVISION, SEMICONDUCTOR COMPANY

R A AT 10 1177 A F=1 F/~N"T"rl 7 IRIFNT 17T A1 7~ 1 rr~




Confidential

MNG673276

SPECIFICATIONS Total
(Preliminary) pages Page| 22
ADR Data Descriptions Data Configuration Stan(_jard Reqet R/W
76543210 | Setting | Setting

C7H | HSSO setting register MSB Oooooooo 80H W
FIN invalid signal Oooooooo W
HSSOS, HSSO register setting switching O00o0o0o0oo W
(O: Internal connection (to ALC block) 1. Register)

C8H | FHRST delay switching (—15T to +16T (Standard: OT)) oooooooo 10H w
LLDET mode switching opDoooooo wW
VD selecting signal (0: CSYNC 1: VD) oooooooo W
Processing when VCO isunnecessary (0: WithVCO 1. | DoOoOoQonoonQOo W
Without VCO)

C9H | Fine adjustment of H phasein the synchronizationmode | OO0 OO OO OO 80H W
SYNC

CAH | Fine adjustment of H phase in the synchronizationmode | DO O OO OOO 80H W
HDVD

CBH | CPOB rising edge phase setting (CPOB start setting opooooooo 06H w
value (0T to 31T1))
TM3 mode output control switching ooooooo wW

CCH | CPOB falling edge phase setting (CPOB stop setting opooooooo O0AH w
value (0T to 31T))

CDH | CPOB rising edge phase setting (CPOB2 start setting opooooooo 06H w
value (0T to 31T))

CEH | CPOB falling edge phase setting (CPOB2 stop setting opooooooo OAH w
value (0T to 31T))

CFH | CPOB/HCLR/FVD/CPOB2 output switching opooooooo 00H w
(00: CPOB 01: HCLR 10: FVD 11: CPOB2)
PBLK/CBLK/WHD output switching 0o0oOdoooo W
(00: PBLK 01: CBLK 10: WHD)
PWM 3/FCKO/F2CK O output switching oooooooo w
(100: PWM3 01: FCKO 10: FCKO2) ooooooon W

|

SYSTEM LS DIVISION, SEMICONDUCTOR COMPANY

R A AT 10 1177 A F=1 F/~N"T"rl 7 IRIFNT 17T A1 7~ 1 rr~




Confidential

MNG673276

SPECIFICATIONS Total
(Preliminary) pages Pege| 23
ADR Data Descriptions Data Configuration Stan(_jard Reget RIW
7654321 0 | Setting | Setting
DOH | (R-Y)/(B-Y) switching after DD oooooooo 02H w
(1: Rch=(B-Y) 0: Rch=(R-Y))
Rch/Bch phase switching after DD oooooood wW
(1: Rch+1T  0: Bch +1T)
Y C/RGB switching (1: RGB 0: YC) oooooooo w
10-bit DAC output chroma SW oooooooad W
(2:Yonly 0:Y+C)
10-bit DAC output SYNC SW oooooooo w
(1: SYNC OFF 0: SYNC ON)
YC/Y, UV switching (1: Y, UV 0: YC) oooooooo w
D1H | Y datainterpolation SW after DD 00ooooon 15H W
(00: LPF OFF (00 or 01 or 11))
C datainterpolation SW after DD Oo0oo0oooo w
(00: LPF OFF (00 or 01 or 11))
Y -line delay adjustment after DD O0o0o0o0o0oo W
(0to 7: -1T to +6T)
D2H | (R-Y) burst level for NTSC 0o0O0oO0oooag 00H W
(useat NTSC || (PAL && LSW=L ))
D3H | (B-Y) burst level for NTSC 0o0O0oO0oooag D6H W
(useat NTSC || (PAL && LSW=L))
D4H | (R-Y) burst level for PAL 0o0O0oO0oooag 2AH W
(useat PAL && LSW=H)
D5H | (B-Y) burst level for PAL 0o00oO0oooag D6H W
(useat PAL && LSW=H)
D6H | Rch/Bceh high clip level 0oooOooooo FFH W
(use at RGBmode Only)
D7H | Gchhigh clip level (+300 hex) 0oooOooooo FFH W
D8H | Gehlow clip level (ref. = BLK level) oooooooog 2AH W
D9H | Pedestal (ref. = BLK level) ooooooog 2AH W
DAH | SYNC level LSB (ref. = BLK level) ooooooon FFH W
DBH | BLK level LSB (ref. = 00 hex) oooooooo 29H W
DCH | SYNC level MSB (ref. = BLK level) 0oooOooooo 02H W
BLK level MSB (ref. = 00 hex) o0oooooo w
DDH | VCO normal increment LSB oooooood 00H W
(init value for 768 pixels'H NTSC)
DEH | VCO normal increment MSB Ooooooon 80H W
(init value for 768 pixels'H NTSC)
DFH | LSB of corrective increment for each H of VCO oooooooo 00H W
(init value for 768 pixels'H NT SC)
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76543210 | Setting | Setting

EOH | MSB of increment for each H of VCO 00000000 80H W
(init value for 768 pixels'H NTSC)

E1H | LSB of increment for each V of VCO 0oooOooooo O0H W
(init value for 768 pixel'H NTSC)

E2H | MSB of increment for each V of VCO 0oooOooooo 80H W
(init value for 768 pixels'H NTSC)

E3H | Gain adjustment for 10-bit DAC 00oo0oo0ooon B3H W
(0to 255: GAIN = (x/64))

E4H | YGGAIN 3200K center value LSB @whbcc 00000000 O0H W
(3200K YGGAIN reference value)

E5H | YMGAIN 3200K center value LSB @whbcc 00000000 O0H W
(3200K YMGAIN reference value)

E6H | YGGAIN 3200K center value MSB @wbcc opooooooo OAH w
YMGAIN 3200K center value MSB @whbcc opooooooo wW
(Not assigned) oooooooo

E7H | R-Y corrective gain (low color temperature) @wbcc (Ix | DO OO OO0 O0O 40H W
at 40H)

ESH | R-Y corrective gain (high color temperature) @wbcc (Ix | 00O D0 0000 40H W
at 40H)

E9H | B-Y corrective gain (low color temperature) @wbcc (Ix | DO OO OO0 O0O 40H W
at 40H)

EAH | B-Y corrective gain (high color temperature) @wbcc (Ix | 00O 00000 40H W
at 40H)

EBH | Center hysteresis part 1 @wbcc (Hysteresisvalidatless | DO OO Q00O 31H w
than this value)
Center hysteresis part 2 @wbcc (Threshold of valid Oooooooo w
hysteresis)

ECH | Corrective gain limit @wbcc (Limit of the maximum oooooooag FFH W
color corrective gain)

EDH | WBYGGAIN LSB @WBCC (READ datato be setin ooodoooo w
Address E4 on condition of 3200K)

EEH | WBYMGAIN LSB @WBCC (READ datato be setin ooodoooo w
Address E5 on condition of 3200K)

EFH | WBYGGAIN MSB @WBCC (READ data) oooooooo w
WBYMGAIN MSB @WBCC (READ data) oooooooo w
(To be set in Address E6 on condition of 3200K)
(Not assigned) oooooooo w
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ADR Data Descriptions Data Configuration Stanc_iard Reget R/W
76543210 | Setting | Setting
FOH | When the data input PAD is | EXTMOD ocooooooo O0H w
occupied by another test in the | FLC gooooooo w
test mode, signals can be sent | NTPL oooooooad wW
into the circuit by using these | CCDSELO oopoooooad W
registers. CCDSEL1 oo0oooooo w
CCDSEL2 oo0oooooo w
LLDET oooooooo w
ALCELC oooooooo W
F1H | A/D sampling timing adjustment 00ooooon 04H W
A/D clock phase adjustment (AdjustablefromOtophase | DOooooOoOO wW
reverse)
F2H | When the datainput PAD is ATWLOCK oooooood OOH w
occupied by another test inthe | APGAIN oooooood W
test mode, signals can be sent BLCSW opooooooo w
into the circuit by using these REV opooooooo w
registers. (Not assigned) onooooooo W
F3H | Ramp waveform start position @rampgen Ooooooono 00H W
FAH | Ramp waveform gain adjustment @rampgen (1xat80H) | OO OO OO OO 80H W
F5H | Ramp waveform max. value L SB @rampgen O0ooooon FFH W
F6H | Ramp waveform max. value MSB @rampgen oooooooag O1H W
F7H | Color bar start position @patgen O0ooooon 7EH W
F8H | Color bar width @patgen oooOooooo 80H W
FOH | Color bar H/V switching @patgen (0: Horizonta 1: | O0O0OOCOO0OO 00H w
Vertical)
Color bar phase adjustment @patgen oooooooad W
(Not assigned) oooooooon
CDS/AGC/AD cell test mode 1 ADCKREG oooooooon w
0: Normal 1: CDS/AGC power down
CDS/AGC/AD cell test mode 3, mode 2 opooooooo w
00: Normal 01: CDS/AGC, AD isolation mode
10: AGC DAC output (VAGCOUT pin)
11: OB DAC output (VAGCOUT pin)
(Not assigned) ooooooon
FAH | (Not assigned) oooooooo 10H
12C high-speed R/W ON/OFF switching (in test mode) opooooooo W
(0: 12C normal operation  1: 12C high-speed R/W (in
test mode))
BLCSW/DSL switching (0: BLCSW input  1: DS1 ooodoooo W
output)
REV/DS2 switching (Valid for other than TM3 and oooooooad W
TM29) (0: REV input 1: DS2 output)
(Not assigned) ooooooon
FBH | NHRST phase switching @plsgen oooOooooo 46H W
FCH | PWM2@pwm 0oooOooooo O0H W
FDH | PWM3@pwm oooooooon 00H W

|
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EEPROM Data Descriptions Data Configuration | Standard| Adjustable | R/W
address 76543210 | Setting Range
FEH RGB signal/Y C signal switching
* To be used for TM19 and TM28 O00H
1:R - RGBTO, YCTSEL(TM19, TM28) ogooooood w
1: G - RGBTO, YCTSEL(TM19, TM28) gooooood w
1: B - RGBTO, YCTSEL(TM19, TM28) oooooooo W
1: YC - ALC - YCTSEL(TM28), RGBTO=0 O0O0O0O0O0o00 w
1: YC -~ AWB - YCTSEL(TM28), RGBTO=0 00000000 w
1: YC - ENC - YCTSEL(TM28), RGBTO=0 ARalalalataials w
1: YOUT - TCTSEL(TM28), RGBTO=0 00000000 W
1 COU'_I' - YCTSEL(TM28), RGBTO=0 00000000
(Not assigned)
FFH Slave addressregister @i2c (Slave addresssettingof | 0O 000000 2AH w
thisLSI (Write only))
(Not assigned) 00000000
[Supplementary remarks]
Registers of the ENC block should be set as shown below according to the CCD mode because "***fH"
and the number of pixels vary with the mode.
VCO register setting
[DOOO0O0O00:MN3uo|OoodH [DOOoOO0O:MN3%210[0000H
00do [0O:0]=0000H 0o0do [0O:0]=0000H
00do [0O:0]=0000H 00do [0O:0]=0000H
00do [0O:0]=0000H 0o0do [0O:0]=0000H
[DOOO0O0O0:MN392171 OOOOH
doodoooo:0o0boodowX
doodoooo:0o0boodowX
goouoooo:oooooodaH
dodoOoooooooodaH do0d0oOooooooooH
o000 [0o:0]1=0000H goooooo:oo=00odH
ood0oo [0o:0]1=0000H goooooo:oo=00odH
ood0oo [0o:0]1=0000H goooooo:oo=00odH
According to the above settings, the registers of the addresses (DD, DE, DF, EO, E1, and E2) should be
set as follows:
*510H NTSC(39110)NTSC="L”, DD=36h, DE=COh, DF=8Eh, EO0=COh, E1=8Eh, E2=COh
*510H PAL (39210) NTPL="H", DD=15h, DE=EBh, DF=54h, EO=EBh, E1=61h, E2=ECh
*510H PAL (39213) NTPL="H", DD=BDh, DE=EFh, DF=94h, EO=EEh, E1=Alh, E2=EFh
*768H NTSC NTPL="L", DD=00h, DE=80h, DF=00h, E0=80h, E1=00h, E2=80h
*768H PAL NTPL="H", DD=00h, DE=AOh, DF=A3h, EO=Alh, E1=B0Oh, E2=A2h

e B €

NP —
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7.1 Supplementary descriptions of the CG/SSG registers

Register CO

CGSWO

High-speed pulse phase setting

Register C1

CGSW1

High-speed pulse phase setting

Register C2

CGSw2

High-speed pul se phase setting

Register C3

CGSW3

High-speed pulse phase setting

Register C4

CGSw4

High-speed pulse phase setting

Setting operation

Adjusting signal

Operation

H1, H2

-1/2T DLY

-1/4T DLY

0T DLY

14DLY

Coarse
adjustment

ODLY

1DLY

2DLY

3DLY

ADLY

5DLY

6DLY

7DLY

Fine
adjustment

FCK(HL, H2)

Through

Reverse

H1, H2

Through

Reverse

Output

| | #| *| *| *| Tl |l ] | | *| (] O
(9)
******III_I_III_I_****OJg

S B I S S B o o Wl B el B e S R B2 B IS
w| k| k| k| k| k| #| *| *| *| *| *| *| | T| |||~

*| x| x| *| *| *| *| *| *| *| *| *| *| *| || IT|r|oO

R

T | %] *| *| | *| #| *| ¥| *| *| *¥| *| ¥ *| ¥~

*| k| ]| *| || k| *| *| | *| k| *| *| *| *| *| *|Oo

| #| T ] ] *| #| x| #] *] *| *| *] *]| *| *| *| *| >

Through

Reverse

Output

Setting operation

Adjusting signal

Operation

R

-1/2TDLY

-1JATDLY

0T DLY

VADLY

Coarse
adjustment

ODLY

1DLY

2DLY

3DLY

ADLY

5DLY

6DLY

7/DLY

Fine
adjustment

FCK(R)

Through

Reverse

TITr | *| | *| *| | *| | *| *| *| *| *#| *| *|~

| #| x| *| #| ATl Tl I ] | *] *] A B]O
(9]
******III_I_III_I_****O-)%

s x| k| || *| #| *| *#| *| *| *| *| *| *| *| *|O;

T | I | *] *] *| *| *| *| *| *| *| *| *| *| *| *|>

B3 B B B B BEE e Wd B Wl e il Bl el B B BT BE IS

k| %] k| *| k| | *| #| x| #| *| *| ¥ ¥| ||| |~

| x| x| x| x| x| x| *| *| *| *| ¥ ¥ ¥ || || O

14FCK

20 ns

15 ns

10 ns

Pulse width

|
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CGSW?2 Setting operation
7 6 5 4 3 2 1 0 | Adjusting signal Operation
2 I I N N B S N 12T DLY Coarse
2 I I N N B S -1/4T DLY adjustment
2 T 0T DLY
1> [ |1 1>~ HA][H T4DLY
N I T T OCELLDLY __|Fine
2 I N T ICELLDLY __|adjustment
G I T 2CELL DLY
| > [~ [ L[H[H] " [~ 3CELL DLY
G I A A T 4CELL DLY
1 [~ AL [H] " [~ 5CELL DLY
G I I N I 6CELL DLY
> [ [ A |H[H] " [~ 7CELL DLY
* 1 * [ L * 1 ”* [ * " | * |FcK(DSI) [Through
* * H * * * * * Ra/er%
Ll > [ * | 1>~ | * |pS;,D2 [W4FCcK Pulse width
I I I A A N A T/4FCK-5 s
HIH > [~~~ T/4FCK-10 ns
CGSW3 Setting operation
7 6 5 4 3 2 1 0 [ Adjusting signal Operation
* * * * * * L L [DS2 -1/2T DLY Coarse
* * * * * * L H -1/AT DLY adjustment
* * * * * * H L OT DLY
* * * * * * H H 1/4DLY
* * * L L L * * OCELL DLY Fine
* * * L L H * * 1CELL DLY adjustment
* * * L H L * * 2CELL DLY
* * * L H H * * 3CELL DLY
* * * H L L * * ACELL DLY
* * * H L H * * S5CELL DLY
* * * H H L * * 6CELL DLY
* * * H H H * * 7CELL DLY
* * L * * * * * |FCK(DS2) |Reverse
* * H * * * * * Through
* L * * * * * * |DS2 Through
* H * * * * * * DSZ:DS:L
L * * * * * * * |DS1, DS2 Through Output
H * * * * * * * Rwa%
CGSW4 Setting operation
7 6 5 4 3 2 1 0 | Adjusting signal Operation
* * * * * * * L [DS1 OnsDLY
* * * * * * * H 2.6nsDLY
* * * * * * L * |IDS2 OnsDLY
* * * * * * H * 2.6nsDLY

These registers allow the phase adjustment for H1, H2, R, DS1 and DS2. However, some CCDs
requireinitial settings.

|
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Coar se adjustment

2FCK

Fek | L1 L LI |

HCLR |

0M510=H

CGSWO(1:0)=0h | |

= L[]
1 CGSWO0(1:0)=1h

CGSW0(1:0)=2h !

~ CGSWO0(1:0)=3h L
0 M768,M510B,M768B = H

CGSW0(1:0)=0h |

= L]
w1 L CGSWO(L:0)=1h

CGSW0(1:0)=2h |

CGSW0(1:0)=3h |

[ [ [1 [1

CGSW 1(1:0)=0h

[1 [1 [1

CGSW1(1:0)=1h

[1 [ 1 [

CGSW1(1:0)=2h

I [ ] [ ] [

“CGSW 1(1:0)=3h

G o I o R e R

CGSW 2(1:0)=0h

[ [ 1 [ [1

CGSW2(1:0)=1h

11 [ ] [ 1 [

DS1

CGSW2(1:0)=2h

[ [ [1 [1

L CGSW2(1:0)=3h
11 [ ] [ 1

CGSW 3(1:0)=0h

[ [ [1 [1

DS2 CGSW3(1:0)=1h

[1 [1 [1 [1

CGSW 3(1:0)=2h

1 [ 1 [ [1

CGSW 3(1:0)=3h
* H2 has awaveform with areversed polarization of H1.
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Fine adjustment

O Fine adjustment TY P condition

CGSW*(4:2)=0h
CGSW*(4:2)=1h
CGSW*(4:2)=2h
CGSW*(4:2)=3h
CGSW*(4:2)=4h
CGSW*(4:2)=5h
CGSW* (4:2)=6h
CGSW*(4:2)=7h

< 1

26.0 ns
PR
20.3 ns
e >
17.5 ns

______________ ]—
______________ ]7
o ————————
3.8ns:3.8ns|{3.8ns:3.8ns3.8ns:3.8ns:3.8ns
.« ghd
7.6 ns

———

11.4 ns
) 152 ns
) 19.0 ns ”
) 22.8 ns
) 26.6 ns d

SW DLY time [ns]
2T110 Select DLY MIN | TYP | MAX
L L Ounit DELAY CELL 0 0 0
LlL|h unit DELAY CELL 1.9 38 76
LlH|L 2unit DELAY CELL 38 76 | 15.2
L|H|H 3unit DELAY CELL 57 | 114 | 228
HiL|L Junit DELAY CELL 76 | 152 | 304
H|L|H 5unit DELAY CELL 95 | 190 | 380
HlH]|L 6unit DELAY CELL 114 | 228 | 456
H|H|H 7unit DELAY CELL 133 | 266 | 532

3.8-nsDLY cell isused for one unit.

|
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Width adjustment

Z2Sv SO N R N

FCK

HCLR

(. [ 1 [ [
CGSW1(7:6)=0h ‘
[ ] [ 1]
CGSW1(7 : 6):1h ' < 20 ns
R I
[ 1] [ ]
CGSW1(7:6)=2h I < 15 ns
[] []
 CGSWI(7:6)=3h ‘ 0w
| [ 1 [ 1
CGSW2(7:6)=0h,1h ‘
[ ] 1
DSt 4 ﬁﬂ_lceswz 7:6)=2h .
] ]
ﬁ_rh[ceswz 7:6)=3 —0ms
[ ] [ [ ]
CGW2(7:6)=0n, 1n |
11 [ ] |
DS2 < TGsW2(776)=2h Tesns
M ] ]
CCIW2(7:6)=3h o —tons
CPOB phase switching
Register CB ~ ---*****  CPST CPOB dtartsetvaue (OT-31T)
Register CC ~ ---*****  CPSP  CPOB stop setvalue  (OT-31T)
Register CD -k ok Kk CPST2 CPOB2 start set value  (0T-31T)
Register CE oK KKK CPST2 CPOB2stopsetvalue (0T-31T)

|
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External/internal TG switch

Register C4 *----—-- TGOE TG output enable signal
Setting Description
0 Internal TG connected
1 External TG used

By setting thisregister to “1”, H1, H2 and R of the internal TG can be stopped when using the

externally connected TG.

Flicker setting
Register C5 ------ ** MODEL, 2 Normal/flickerless/electronic aperture switching
MODE _
Description
1 2
0 O Normal: (NTSC) /60 s, (PAL) 1/50 s
1 0 Flickerless: (NTSC) /100 s, (PAL) 1/120 s
1 1 Electronic aperture: 1/60s (1/50s) to 1/100000s max.

Register C5 ----- *-- CHREV

CH1 and CH2 pulse reversing process

Register C5 ----*--- SUBREV

SUB pulse reversing process

V1 pulse reversing process

V2 pulse reversing process

Register C5 -* ------ V3REV

V 3 pulse reversing process

Register C5 *------- V4REV

V4 pulse reversing process

Setting

Description

0 Normal state (normal)

1 Pulse reversed

If it srequired to reverse some pulses depending on the CCD used, then set this register. By
setting this register to “1”, the polarity of the pulses are reversed.

Register C6 ----- ***  RHSSOS Register for setting HSSOS

Register C6 ****----  RHSSO Register for setting HSSO (lower bits)

Register C7 --******  RHSSO Register for setting HSSO (upper hits)

Setting the register HSSEL to “H” in testing allows this register to set HSSOS or HSSO.

T4 ﬁ_\a . Gy rl;&(" I
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0 HSSEL HSSOS, HSSO register setting switching

Register C7 * -—--——- HSSEL HSSOS, HSSO register setting switching
Setting Description
0 Internal connection (normal)
1 Register setting (testing)

Setting this register to “1” alows HSSOS and HSSO to be set from the register.

O FD FHRST delay time switching
Register C8 —--***** FD FHRST delay time switching
Setting Description

00 | FHRST delay time (MIN)
1F | FHRST delay time (MAX)

This register can set FHRST in accordance with the delay time on the main line. The standard delay
timeis set to 10h.

0 LLSEL LLDET system switching

Register C8 —-*--—-- LLSEL LLDET system switching
Setting Description

0 Conventional system

1 Simplified system

Setting this register to “1” can generate pulses with a simple processing not with the conventional
complex pre-processing. (Test circuit to study the system).

O VDSEL VD select signal

Register C8 -*------ VDSEL VD select signal
Setting Description
0 Outputs CSYNC

1 Outputs VD
The CSYNC/VD output pin normally outputs CSYNC. Setting thisregister to “1” outputsto VD.

O INT Processing when VCO is not required

Register C8 *------- INT Processing when VCO is not required
Setting Description

0 With VCO

1 Without VCO

Setting this register to “1” forces the crystal oscillation mode to be operated irrespective of the
availability of the external synchronization.

|
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Register C9  *******x Hp  H phase fine adjustment when SYNC is synchronized

Register CA  ******x* HpP) H phase fine adjustment when HDVD is synchronized

Setting Description
00 H phase adjustment for HDV D/SY NC synchronized (MIN)
FF H phase adjustment for HDV D/SY NC synchronized (MAX)

The external SYNC signal is separated by the SYNC separation circuit. Since this causes a delay,
correction is carried out before the signal is applied to the phase comparator. For adjustments,
80h is defined as standard.

0 External Pin LLDET LL synchronized switching input
Setting Description

0 LL synchronization OFF

1 LL synchronization ON

By setting this register, the drive signal corresponding to each mode is output. The MODE shown
here isthe CCD select signal output to be used by TG.

0 External Pin NP NTSC/PAL switching pin
Setting Description

0 NTSC system

1 PAL system

This pin alowsthe color TV system, NTSC or PAL, to be switched.

0 External Pin REV/DS2 left-right reverse switching pin

(Register switching, REV as default)
Setting Description
0 Normal
1 Reversed

This pin alows the picture to be reversed left-right. However, this pin can be switched, using the
F2 register, to the function of monitoring the DS2 output by the internal register. The REV input
is default setting.

SYSTEM LS DIVISION, SEMICONDUCTOR COMPANY
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0 External pin CCDSELO -2 CCD switching pin
Settin
CCDSEL NP MODE Description
21110
0 (0{O 0 M510 510 pixels MN39110 series, MN39116 (NTSC)
1 510 pixels MN39210 series, MN39216 (PAL)
0|0]1 0 -
1
0|1]0 0 M768 768 pixels MN39143 (NTSC) 1/3 type
1 768 pixels MN39243 (PAL) 1/3 type
0|1]1 0 M510B | 510 pixels (NTSC)
1 510 pixels (PAL)
11010 0 M768B | 768 pixels (NTSC)
1 768 pixels (PAL)

By setting this register, the drive signal corresponding to each mode is output.
The MODE shown here isthe CCD select signal output to be used by TG.

|
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Internal connection  ----****  HSSO0-3 Electronic shutter setting (SUB pulse)
Internal connection  ********  HSSOSD-7  Electronic shutter setting (SUB pulse)
Internal connection  ------- *  HSSOS8-9 Electronic shutter setting (SUB pulse)
WHD
SuB

SUB Data setting

Timing

Remearks

position| HSH(8:0) | HSL3[ HSL 2] HSLAHSLO

606fh

618fh

780fh

910fh

908fh

0 0 0

TO0OZErxXa—IOmMMUOUOT>
e e e e e e e A Y |
PRPRPPPPPPOOO0OOOOO
PRPPRPPOOOOFRRFRLRELPPFPLOOO
PRPOOFRPRPFRPOORFRPRPFRPOORPEFRO

0

PORPRORORORFROROROLR

TA
B
TC
™
TE
TF
TG
TH
TI
TJ
TK
TL
™
N
TO
TP

38T
38T
38T
38T
38T
38T
38T
37T
38T
38T
38T
38T
38T
38T
38T
37T

39T
39T
39T
38T
39T
38T
39T
38T
39T
39T
39T
38T
39T
38T
39T
38T

49T
49T
49T
48T
49T
49T
49T
48T
49T
49T
49T
48T
49T
49T
49T
48T

ST
57T
57T
ST
ST
57T
57T
56T
57T
57T
ST
ST
57T
ST
ST
56T

ST
57T
57T
56T
ST
57T
57T
56T
57T
57T
ST
56T
57T
ST
ST
56T

VBLK period

Electric charge accumulation timeis as follows.

NTSC: (261- HSH(8:0))H (where0 < n < 2600

For n=0, 262 or 263H

PAL: (311- HSH(8:0)H (where0 < n<310)

For n=0, 312 or 313H

|
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8. Pin Descriptions

PinNo. | Pinname 1/0 Description

,,,,,,,,,, 1 |ICDSOUT | .O  |CDSoutput (for control of ALC lens)

.......... 2 VOBDAT O |Output OB level stabilization pin Grounded viaC.

.......... 3 AGCOUT O

.......... 4 AGCVSS | VSS

.......... 5 VCLDAT (e Grounded via C.

.......... 6 AGCVDD | VDD |AGC block power supply 3.0 V

.......... 7 CDSVDD | VDD |CDS block power su

.......... 8 VFSIG | CDSIN

.......... 9 vssIiG | CDSIN

.......... 10 JCDSVSS | VSS |Ground for CDS block

""""" 11 Left-right reverse switching, H: reversed, L: normal / CDS sampling pulse output

.......... REV/DS2 | I |register switching, REV asdefault)
12 BLC switch, L: OFF, H: ON / CDS sampling pulse output (register switching,

.......... BLCSW/DS1 | BLCSW as default)

.......... 13 |CH1 (@]

.......... 14 |CH2 (@]

.......... 15 |suB (@]

.......... 16 vDDl1 | VDD

.......... 17 V SS1 VSS

.......... 18 |vDDIO1 | VDD

.......... 19 |SDA 1 1O |Seria data

.......... 20 |SCL | /O |Serial clock

L2b JeoiN LT fOsdliationinput (LC) e

22 INTPL |1 INTSC/PAL switch, L:NTSC HEPAL

.......... 23 |CCDSELO | CCD sdlect

.......... 24 |CCDSEL1 | CCD sdlect

.......... 25 |CCDSEL2 |

.......... 26 TGVDD 1 VvDD

.......... 27 |TGIOVSS | VSS

.......... 28 |RR (@]

.......... 29 TGIOVD.I?_M VDD

.......... 30 |H2 O

.......... 31 [H1 O

.32 loscent 1o .

.......... 33 CXIN I

.......... 34 |CXouTt O

.......... 35 |OsCvDD | VDD
36 |OSCVSS VSS |Ground for oscillation block

|
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Pin No Pin name 1/O |Description

.......... 37 |TESTO | |Test mode setting (Normally, use at Low setting.)

.......... 38 |TEST1 [

.......... 39 |TEST2 [

.......... 40 |TEST3 [

.......... 41 |TEST4 [

""""" 42 |vi

.......... 43 |v2

.......... 44  |v3

.......... 45 |v4

.......... 46 |vDDIO2

.......... 47 |VSS2 | VSS |Ground for logic block, I/O block

.......... 48 |vDD2 | VDD |Logic block power supply 22.0V

.......... 49 |FWHD | O |FWHDoutput
50 |CPOB/HCLR| O |CPOB/HCLR/FVD/CPOB2 output (register switching, CPOB as default)

.......... /FVD/CPOB2
51 |PBLK/CBLK| O |PBLK/CBLK/WHD output (register switching, PBLK as default)

.......... /WHD

.......... 52 JCSYNC | O |CSYyNCoutput

.......... 53 |EXTMOD | Monitor/vehicle mounting mode switch, L: monitor, H: vehicle mounting

.......... 54 |FLC | 1 |Flickerless mode (gain correction), L: OFF, H: ON
55 External synchronization input pin, monitor mode: L P, vehicle mounting mode:

.......... EXTINO | |CsynCbo o

.......... 56 |EXTIN1 | |External synchronizat monitor mode: VD2, vehicle mounting mode: VD

.......... 57/ |LLDET | JINT/LL switch,

.......... 58 JALCELC | JALC/ELC switc

.......... 5 |APGAIN I

.......... 60 |ATWLOCK I

.......... 61 |SCANT [

.......... 62 |MINTEST [

.......... 63 |vDDIO3 | VD

.......... 64 |vouT2

.......... 65 |vss8

.......... 66 |vDD3

.......... 67 |RESET

.......... 68 |[PWMO | O

.......... 69 |PWM1 | O

.......... 70 |PWM2 | O
71 |PWM3/FCK O |PWM output, ch 3/FCKO/F2CKO output (register switching, PWM as default)

.......... O/F2CKO

,,,,,,,,,, 72 |PCO1 | O |Phasecomparator output (for crystal oscillation)

,,,,,,,,,, 73 |pcoz | O |Phasecomparator output (for LC oscillation)

.......... 74 JAREAPULS | O |BLCframepulseoutput
75 |IRIS O |ALC DC control
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Pin No Pinname | I/O Description
.......... 76 |VCXO | O JAnadog SW output

77 |FVR I |[VCXO control voltage input (analog SW input, DC input for frequency adjustment for

INT or LL)
""""" 78 |LPFl | 1 |VCXO control voltage input (analog SW input, monitor: V LPF, vehicle mounting: H
LPF)

.09 IRSIG 1 O IR output
.......... 80 |DAVDD2 |VDD]|DA23 power supply 3.0V
,,,,,,,,,, 81 |DAVSS2  |VSS|Ground for DA23
,,,,,,,,,, 82 |IBSIG | O |C/Boutput
.......... 83 |COMP23 | 1 |Pinfor phase correction Connects C across DAVDD?2
.......... 84 |lIREF23 | | |Resistor pinfor setting bias current
.......... 85 |VREF23 | | [Reference voltageinput pin
.......... 86 DAVDD1  |VDD[DA1 power supply 3.0 V
,,,,,,,,,, 87 |DAVSS1  |VSS|Ground for DA1
.......... 88 |IGSIG | O |Composite/Y/G output
.......... 89 |coMP1 | | |Pinfor phasecorrection Connects C across DAVDD1
.......... 90 [|IREF1L | | |Resistance pin for setting bias current
.......... 91 |VREF1 | 1 |Reference voltageinput pin
92 |VREFH | 1 ]|AD reference power supply VRT input
.......... 93 |VREFM | | |AD reference power supply VRM input
,,,,,,,,,, 94 |VREFL | | |AD reference power supply VRB input
.......... 95 |TADIN | 1 ]AD Input
,,,,,,,,,, 96 |ADVSS  |VSS|Ground for AD
.......... 97 |ADVDD  |VDD|AD power supply 2.0V
.......... 98 |VREFLO | O |AD reference power supply VRB output
.......... 99 |VREFHO | O |AD reference power supply VRT output

100 |CDSDAT O |0OB & AGC contral DAC output (VDACOB, VDACGAIN)

|
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9. Pin Assignment

Please refer to the evaluation board circuit diagram.

Figure2 Pin assignment

PP T ) p—
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10. Timing Chart

« VD2 synchronization

Aprox. 3 us

VD2 | |
C.SYNC i i | 1 1 1 1

« LL synchronization (power supply synchronization)

1V
EIA 60 Hz Duty Approx. 50%
LP } } CCIR 50 Hz Duty Approx. 50%

The falling edge is reference edge.

C.SYNC |_|
Phase is adjusted externally by
V.SYNC

H* X
Phase is adjusted externally mono-multi type.

« SYNC synchronization

S T O N A A
S T N A

T H LOCK phase ®
V reset IN

« HDVD synchronization

se [ U T WU
N A
vo | Ii

f H LOCK phase 9H(NTSC)

|

e O W, — N A et b~ E i A =1 o~ o~ E R 1 L~ A 1 o~~~ 1
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39
38
37
36
35
34
33
32
31
30

19
18
17
16
15
14
13
12
11

OFRrNWkAMUIITO N

524
523
522
521
520
519
518
517
516
515
514
513

SSG block timing V rate (NTSC)

ODbD
EVEN

Y
i

[

HS

EQ

EQ

HS

oD
EVEN

| 12

3H
9H

525(0

[519

VP
VD
BF

K

ODD

(

20H (21H for MEC) + 11us

T T]

(L

CBLK

EVEN
ODbD

(

20H (21H for MEC)

L

EVEN

VBLK

|
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51
50
49
48
47
46
45
44
43
42

PR R R R R R
WhUlo~N®O©

O
O

—
=
-
-
=

=

|
=
=
=
=

=
=N

[ERN
o

OFRPNWPKMOUIUIO N OO

624
623
622
621
620
619
618
617
616
615
614
613

SSG block timing V rate (PAL)

SYNC

Y G

HS

EQ

L‘
'\

VS

‘A
“

EQ

HS

2.5H
7.5H

O
g
O
O
O

I
|

[ O

| 10

5

0

625

[620

VP
VD
BF

|

oo
oo

45

(

25H+12.0 ps

25H

LI

CBLK

oo
00

45 |

SI

(

VBLK

|
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O MN39110 series: High-speed pulse timing
Feck  [UUULUUUULUULUUTUUUTUDUUUUUUY ruvuiuuuyyut
Fek [Ty oL e
HCLR i T
IHCLR l(rm ziT
H1 iinininisisinininiiR il s
H2 S I A I 6 I I B I
R S S I A A A N
DS1 f e
DS2 K L |
ceD output OO0 0000 OTOoOQd

O MN39110 series: H ratetiming

(Enlarged view of section B)

606T(618T)
0oL 96T
FWHD |
Dummy (1 bit) OB (2 bits)
CCD output [ OB (28bits) || | Idiefeed (3bits Dummy (6bit9 ||| Valid 512 bits
' 22.5T 77T(89T)
H1 [ —
22.5T 77T(891)
H2
I 23T 77T(89T)
HCLR : |
‘ 10T 16T
CPOB  cPsw(1:0)=0h
"oT . 85T(96T)
PBLK |
' 35T 50T
V1
45T 60T
V2
30T 55T
V3 ]
40T 65T
V4 [
ATT 67T
SUB
: 77T(89T)
FH2
FH4 L fixed
C Note) *1=1/FCK (NTSC: 104.8 ns, PAL: 103.56 ns)
* OT represents the rising edge of FWHD.
e () for PAL
*V1,V2,V3,V4and SUB arereversed by the V driver and input to CCD.

|
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O MEC 1/3type 768H CCD high-speed pulsetiming

CLKCG [UuUyuL
FCK L L L L L e i ref L i
H C LR 122T(138T) 41T
| HCLR 120T(136T) 3S|JT

1227(138T) 40.5T
H1
H2 S [ T O O

R T T TL

DS1
DS2

CCD output

S pEgEgEpEEEEEEE

O MEC 1/3type 768H CCD H ratetiming

910T(908T)
T

FWHD

LI L L

L(Enlarged view of section B)

138T(139T)

OB (2 bits)

CCD output [

0B (43 bits)

40.5T

| Dummy (6 bits) | |Va"d LR

122T(138T)

H1

40.5T

H2

1227(138T)

HCLR

a7

122T(138T)

CPOB cPsw(1:0)=0h

21T 30T

PBLK
V1

0

128T(142T)

44T(46T) 7AT(79T)

V2

62Ti 68T) 89T(101T)

35T 80T(20T)

V3

53T(57T) 98T(112T)

\Z

80T(90T)

SuB

106T.(120T)

1227(138T)

FH2

FH4 | fixed

(Note)

* 1T=1/FCK (69.8 ns: NTSC, 70.4 ns. PAL)
* OT istherising edge of FWHD.
e () for PAL

*V1,V2,V3,V4and SUB arereversed by the V driver and input to CCD.

|
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11. Application Examples
11.1 System configuration examples
(2) Configuration A (2) Configuration B
(minimum configuration) * |nternal
* Internal synchronization EEPR%M synchronization EEPR%M
» Composit output * RGB output | 75Q R
driver
Color 75Q Color
cch MN673276 > o o cCD MN673276 | 559 G
T % river
V driver [« V driver [« > 75Q
driver | B
(3) Configuration C (4) Configuration D
(Monitor camera) * Internal synchronization
* External * Y output
Synchroni zation EEPROM EEPROM
* YC output 4 v LL pulse + v
Color YC 750 B/W 75Q
ccD MN673276 mixing > | driver CCD MN673276 |» driver
7 VD2 x
V driver |« Separation V driver
Analog , |
SW VCXO|[ vCO

11.2 Reset
It is recommended to use an exclusive reset |C to reset the system securely when the power is
turned ON/OFF.
3.3V
MN673276
Reset circuit
Reset @5 MN13821J

Design the rank of the reset | C taking the allowance
of the system into consideration.

|
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11.3 Power supply and grounding

The power supply pins are isolated from one another as listed below to prevent noise from being

induced insidethe LS.

When connecting a power supply on aboard, it is recommended to isolate the blocks from one

another using L C filters as shown below.

The figure shows adiagram in which a 3.3 V power supply is used.

Name Power supply (3. 3V) Name Power supply (2. 0 V)
VDDIO1-3 Logic block (10) VDD1-3 Logic block (internal)
TGIOVDD CG(10) TGVDD CG (internal)
OSCvDD Oscillation pin (10) ADVDD ADC
DAVDD1-2 DACO AnaSW
CDSvDD Analog CDS
AGCVDD Analog AGC

Logic block
VDDIO1~3 > W 33V
VSS1~3 4 TG block
TGIOVDD 9
S .
Oscillation block
OSCVDD *
S U !
OSCVSS DAC block
DAVDD1 ~2 % % ¢
DAVSS1~2 f CDS block
CDSVvDD 2 %
CDSVSS AGC block
AGCVDD % ® %
AGCVSS
77

* |f alarge power supply noise is generated in the TG block, afixed pattern noise may be
generated in the CCD. Therefore, it is recommended to reserve an entire internal layer of a

multi-layer board for grounding.

e RN n QLS. —
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11.4 ADC reference voltage pin

MNG673276

TADIN/9

Analog signa input (TADIN)

Reference voltage low level (VREFL)
VREFL :9 9 | |

Reference voltage high level (VREFH)

10-bit ADC VREFM/%\ ' s
N 1
VREFH 4;

De——2
77
Min. Typ. Max. Unit

VREFL | ADVSS 0.5 V

VREFH 2.0 ADVDD \%

The dynamic range of the input signal is determined by VREFH — VREFL. It is recommended to
useit with aminimum of 1.5V [P-P].
Thedirect current resistance across VREFH and VREFL is 240 Q to 740 Q. Design the power
supply so that its impedance is low enough not to cause voltage variations.

The maximum conversion speed of the A/D converter builtinthisLSI is20 MSPS.

AU cff_‘i . Gy IEF‘;(‘\;
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11.5 DAC reference voltage pin

GOUT
ROUT
BOUT

VREF23 (85
RIRer(R/B)
IREF23 —\\/N
COMP23
RL(B)

BSIG —\N—@

DAV SS2 ®
DAVDD2

MNG673276 RL(R

RSIG ® \/\}\,—)—:
VREF1

IREF1 R G
COMP1

RL(G)

GSIG ® NA—@

DAV SS1 ®
DAVDD1

R1 R2
/;0—«/\/\,—.—'\/\/\,—0
R4
R3
i
* Fit a capacitor of approx. 1 uF at COMP. 0.01 uF

10-bit DAC (Gch, Y, composite)
The equation holds; VOUT = (9.84 x VREF/Rrer X RL x N/1023)

8-hit DAC (Rch/Bch, C)
The equation holds: VOUT = (7.96875 X VREF/R rer X RL X N/255)

0.01 pF

With RL = 120 Q and Rirer = 4.7 kQ, adjust R1/R2 and R3/R4 so that the desired amplitude
of the video signal is obtained with VREF = 1.23 V.

PP T ) p—
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11.6 Clock oscillation system
(2) Internal synchronization
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(2) Monitor camera mode (LL and VD2 synchronization)
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(3) Vehicle mounting mode
For HD/VD synchronization or SYNC synchronization, the horizontal phase can be varied by the
internal register setting. Variation of the horizontal phase acts on both the composite output and RGB
output. The variable range is£5 s.
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11.7 External TG mode

CCD

V driver

MN3112

FCK20

SUB

2 CXIN
I

\ T A CXOUT

A

FWHD

ik
T17

To drive a CCD not supported by the MN673276, the external TG mode can be used. Set bit 7 of
the address C4 of the register to “H”.

The MN673276 supplies FCK20, FWHD, and FVD to the external TG. The CCD is driven with
the CCD drive pulses except SUB of the external TG.

SUB of the MN673276 must be used. Otherwise, ELC will not operate.

PWMO

|

- -~ OO0
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11.8 External synchronization and input pin

Sincethelogic of the externa synchronization input pin to be pulled up or down (depending on the
mode) varies as follows, a pull-up/-down resistor is not built in. Set as shown in the table below.
The monitor/vehicle mounting mode is switched by the external pin (EXTMOD).

Mode EXTMOD
Vehicle mounting mode 1
Monitor mode 0

Monitor mode
The external synchronization supports the VD2 synchronization and LL synchronization.
Thepriority isVD2, LL, and INT in order.

Mode Input signal Pin setting
EXTINO LP Pull-down
EXTIN1 VD2 Pull-down

(1) VD2 synchronization

When VD2 isinput to the EXTIN1 pin, the VD2 synchronization automatically becomes active.
(2) LL synchronization

Theinternal synchronization/LL synchronization are switched by the external pin

(LLDET).

When the LP pulse isinput to the EXTINO pin with LLDET being “H”, the LL

synchronization becomes active.

This LS| does not have an LL-phase variation function asa DSP. An externa phase

adjustment is necessary by a mono-multivibrator, etc.

Vehicle mounting mode
The external synchronization supports the SY NC synchronization and HD/V D synchronization.
The priority is SYNC, HD/VD, and INT in order.

Mode Input signal Pin setting
EXTINO CSYNC/HD Pull-up
EXTIN1 VD2 Pull-down

(1) SYNC synchronization
When EXTSYNC isinput to the EXTINO pin, the SYNC synchronization automatically
becomes active.

(2) HD/VD synchronization
When EXTHD isinput to the EXTINO pin and EXTVD isinput to the EXTIN1 pin, the
HD/VD synchronization becomes active.

|
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11.9 CCD drivecircuit

(1) H1,H2and R, 3.3V drives

CCD _ _
For high-speed pulses, insert a
i dumping resistor, etc. to meet the
< CCD drive specifications.
The position and width of the R can
be adjusted by the register. For
details, refer to the register map.
— «N
I T 14
V4
V driver xg
V1 MNG673276
MN3112 SUB
CH2
CH1

(2) H1, H2 and R, 5V drives

CCD H driver

If the high-speed pulses (H1, H2 and R) of the CCD

requires to be driven by the amplitude of 5V, use

74VHCO04, etc. to convert the level.

i:

V driver

MN3112

74VHCO04

V4
V3
V2
V1
SUB
CH2
CH1

H1
H2
R

MNG673276

|
v
_hf"
' 4
e
T
o)

I‘
]
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11.10 M ode setting pin

The mode setting pin is logically fixed to reduce the number of externaly fitted components
supposing that this LS| is used for PC or vehicle mounting, or to realize a frequently used state.

Pin name Logic Description
NYPL L NTSC system
FLC H Flicker correction ON
EXTMOD H Vehicle mounting mode (HD or VD/SYNC synchronization mode)
SCANT L Normal operation

L: pull-down, H: pull-up

11.11 External control signal

Six types of input pins are provided to allow the functions of the LSI to be controlled externaly.
These controls can a so be switched by 12C.

Pin name Description

LLDET Switching internal synchronization/LL synchronization

L: internal synchronization H: LL synchronization
ALCELC Switching mechanical iris fixed/ELC

L:ELC H: mechanical irisfixed
ATWLOCK Stopping ATW L: normal H: ATWLOCK
APGAIN Switching aperture gain L: sharp H: soft (APGAIN=0)
BLCSW Switching target value L: normal H: Switches target value
REV Executing left-right reverse L: normal H: reversed

P TN/

SYSTEM LS DIVISION, SEMICONDUCTOR COMPANY

R A AT 10 1177 A F=1 F/~N"T"rl 7 IRIFNT 17T A1 7~ 1 rr~




MNG673276

Confidential SPECIFICATIONS Total

(Preliminary) pages| — |Page

74

11.12 Output specifications

Supports the following analog outputs. No digital output is provided.
0 Composite output
0 Y C separated outputs
0 RGB outputs
O Y/UV outputs (U and V are alternately output every 1H as shown below.)

HD [ ] [ ] [ ] [ ] [ ]

Y1 Y2 Y3 Y4 e

Ul V2 U3 V4 e

11.13 Signal processing back-end cir cuit
Setting the register carries out the output mode switching.

(1) Composite output

The modulated color signal does not pass a BPF to reduce the number of components nor form a
typical sinewave. If acertain level of signal quality isrequired, then provide a BPF in the C block
using the Y C output mode shown below.

MN673276
N = ™
ofg &g 979 &
QPosn o2 20s0
> > = wy =>> > w
I LT NO0OFXDHIIDHO
0ON00O0O=>@xxoo0moO =
I
6dB AMP —H#—wWv—o
4 L4
L 4 0—@

Note) If aD/A converter is not used, set COMP23 = Vdd and IREF23 = VREF23 = 0.

|
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(2) YC output
MN673276
N — ™
[a g .~ o073 Yol 1\
S8o%pFoclotly
I I D0pXPIIN0OF QX %
O000E>SxxaoomoO > R1
‘ —— ——
® ® jy
3 i’ % $ ¢— 6dB AMP H—AW—o
R2 l i
BP
The Y C output can be adjusted (+5T) by the register WE17h.
| Register 17 ---- **** YCDSEL Y C phase adjustment
(3) RGB
MNG673276
N - 4 % »
Sﬁoﬁzﬁwg%o‘lﬁﬁ
>>_§Lu|.u_>>_§|_u|.u
I IO XK IIPOyL
Co00E>SxrxoocomOX>
' 6 dB AMP | A
l l L__ 75Q drive &
®
6 dB AMP
% i % ? 75Q drive _H oY
6 dB AMP
75Q drive W

Note) With regard to (1), (2), and (3) above, if the high-bright part of the video signal is clipped
due to the register setting or the dynamic range of the output amplifier, the density of each
line of the color signal may be inconsi stent.

|

SYSTEM LS DIVISION, SEMICONDUCTOR COMPANY

R A AT 10 11T A F=1 F/~N"T"rl 7 IARIFNT 17Tl A1 7~ N 1 rr~




Confidential SPECIFICATIONS Total

MNG673276

(Preliminary) pages| — |Page

76

11.14 External PWM output

Five PWM outputs are provided. They can be used for any purpose, including the adjustment of the
oscillation frequency.

Since the output voltages of the PWM outputs depend on VDD (digital power supply voltage), care
should be taken in the design of the power supply if accuracy is required for the output voltages.

MNG673276 PWM3 AMA—e o
PWMO 4\/\/\,_?—0
IRIS lﬁo

4 4 A = =

33

Example of application)
PWMO  (Internal synchronization/frequency adjustment for SC block in the LL mode)
PWM1 (DAClgain)
PWM2  (DAC2and DAC3gains)
PWM3  Free
IRIS ALCDC adjustment

11.15 Control block

Aperture control

The apertureis controlled by a combination of electronic shutter controls and digital AGC.

)

)

©)

4)

High-speed mode

A high-speed mode is provided so that the target value is attained at power-ON.

Note that the high-speed mode is activated only for a certain period immediately after the
power isturned ON. (Register variable range: 1 s max.)

The response speed in the high-speed mode is switched by 1 V/3 V.

Mechanical iris control

The MN673276 is not provided with a mechanical iris control function but is provided with
PWM output to adjust DC. An external circuit detecting the CDS output signal performsthe
iris control.

Flicker correction
A flicker correction function with a 3-V averaging method is provided. Refer to ADR15in the
description of registers.

Maximum ELC speed
Settable between 1/60 s and 1/100000 s. The maximum value can be varied by aregister.

PP T ) p—

R A AT 10 11T A F=1 F7~N"T"rl 7 IARIFNT 17Tl A1 7~ 1 "rr~

SYSTEM LS DIVISION, SEMICONDUCTOR COMPANY




Confidential

(Preliminary)

SPECIFICATIONS

MNG673276

Total
pages

Page 77

(5) Backlight correction
To enable metering with a backlight taken into consideration, the target value switching, weighting
coefficient switching, and frame pulse output are available in an interlock with the backlight

correction SW (BLCSW).

[Specifications of aframe pulse]
When BLC is ON, aframe pulse (AREAPULYS) is output which becomes “H” only for the centra
area. Thisalowsthe ALC (Galvano lens) control to be performed only with the brightness

information obtained in the central area. Thisis beneficial in the backlight condition.

Asthe above frame pulse aone is not effective in the ELC mode or in the AGC area, the

AREAPLL:JS

0

I

i

AreaA

x coefficient

x coefficient

AreaB

-

AreaC

x coefficient

weighting coefficient can be varied with BLC-ON. (x 0.5, x 0.6, x 1, etc.)

BLC Target value Weighting Register Area | Framepulse ALCDC
OFF Target value 1 | Weighting coefficient 1 67 h A Not output (fixed | Setvaluel
Weighting coefficient 2 6A h B at H)
Weighting coefficient 3 6Ch C
ON Target value2 | Weighting coefficient 4 68 h A Output Set value 2
Weighting coefficient 5 6B h B
Weighting coefficient 6 6D h C
\ AN J
~
Actson AGC/ELC contral Actson ALC (Galvano lens) control

PP T ) p—
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11.16 White balance

The white balance is determined by the average of an entire screen’s data. By processing the
average datain 2's complement, the deviance of the increasein AGC gain on white balancing is
reduced. By changing the bit expansion of the ATW block from 9 bits to 10 bits, the accuracy of
white balance is improved.

(Major functions)

O There aretwo modes: ATW and MANUAL. The mode is set by aregister.

O Inthe ATW mode, alimiter value for high color temperature/low color temperature can be set.

O Inthe ATW mode, aLOCK function is provided. Setting the external pin ATWLOCK fixesthe
white balance. For example, when shining alight source on a piece of white paper and setting
ATWLOCK after the ATW takes the data, the white balance is set.

O Inthe MANUAL mode, avalueis set in the internal register.

O Inthe ATW mode, ahigh-speed mode is provided so that white balance converges at the moment of
power-ON. Note that the high-speed mode is activated only for a certain period immediately after
the power isturned ON. (Register variable)

O The response speed in the high-speed mode is the maximum speed (or less) settable by the
MN673276.

O The ULI function provided stops ATW in the high-brightness mode.

Note) Suppose that the camera set (LSI) is shut down with ULI in operation after ATW islocked.
The next time the camerais turned ON, the colors may vary because the information of
white balance was not retained.

ALC (aperture control)/AWB (white balance) metering area
Settable values for the area are limited. Refer to the register map for details.

Start point of ALC area X-width of ALC area
< >

A Start point of ALC X-width of ALC
center_-wei ghted center-weighted
metering area metering area

%1
x4
X2
Y -width of ALC
. center-weighted metering area
Y-width of ALC area|Y.

Start point of AWB area X-width of AWB area
< >

A

Y -width of AWB area |V
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11.17 OB control

The OB control consists of an analog and a digital controls.

The anaog control is the method in which the clamping voltage for the analog CDS/AGC is
controlled so that the OB level detected internally by this LS| remains constant.
The digital control isthe method in which the signal level within the LSI is controlled so that the

OB level detected internally by this LS| remains constant.

Analog OB control

MNG673276
CCD CDS OB cont AD 1(/)(b> o _—
o oon > *— »(-F)—»|Signal processor
AGC g f
T offset
I_DAC 100) A Activation
I ave(r) 2 ed | deltir/ﬁnlihsed 10-bit — 8(b)
ag 1006 B |Comparator bythe up/down
gg;j‘einnoi counter s-on
Target value Aween
Digital OB contorol
’ MNG673276
CDS AD 10(B) o
OB cont 5 _
cCcb Acc [ i —+ »(++ —»| Signal processor
O T A T
I_DAC Alcti\élat_ion
t determined 0ot [°@)  s@s)
| e [ o G 179
between A counter
Fixed value Taget value ey

|

T4 ﬁ_‘a . Gy fl;ri‘o I
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11.18 External interface

The 12C interface is used to connect the external control of the MN673276 with the EEPROM for
storage of the register value used for adjustment.

Pull-up resistor
4.7 kQ-10 kQ
MNG673276
* L ¢ o o SCL
= I + o SDA
X24C02S81 To adjusting jigs or external
control equipment (PCs, etc.)
EEPROM

0 Thel2C control modes supported by the MN673276 are as follows.
At power-ON: Sequential read (random read) of all addresses (256 bytes) of the EEPROM
Others: Random read and byte-order write

0 Concerning mode

DSP EEPROM Adjusting PC
At activation MR, Master Receiver ST, Slave Transmitter x
While adjusting SR, Slave Receiver X MT, Master Transmitter
While adjusting and X SR, Slave Receiver MT, Master Transmitter
writing
At RST after MR, Master Receiver ST, Slave Transmitter X
adjustment

O The save address of the EEPROM is 55h and that of the MN673276 isfixed at 2Ah. The
adjusting PC, etc. may change the slave address of the MN673276 after activation but it is not
retained in the EEPROM.

0 Since SCL is generated by the system clock with a fixed frequency dividing ratio, it is 100
kHz for 768 pixels. However, SCL will become slower when a 510-pixel CCD is used.

O Beforereading the datain the EEPROM when the power isturned ON, it is necessary to
execute the following initialization sequence to initialize the EEPROM.

/.

sct| || [a[ Jo[ Jel fe[ [ [ ]|

SDA " V A
Start condition Dummy clock (9CLK) Start condition | Stop condition
<
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12. CCD Drive/Synchronization Mode
510H 510H 510H 768H 768H
NTSC PAL PAL NTSC PAL
CCD supported MN37110 MN37210 MN37213 MN37140 MN37241
FCK 606fH 618fH 606fH 910fH 908fH
CCDSEL2 0 0 0 1 1
External CCDSEL1 0 0 1 0 0
pinsetting | CCDSELO 0 0 1 0 0
NTPL 0 1 1 0 1
VCOC
o DEh: DDh C036h EB15h EFBDh 8000h A0QCh
& o CO8Eh EBS54h EE94h 8000h A1A3h
= VCOC
o
= Eoh E1h CO8Eh EC61h EFA1lh 8000h A2B0Oh
5 .
€ AWB area satting The setting values in the register WE8O to 84 for AWB and WE4O0 to 44 for
ALC area setting ALC depending on the mode.
c Internal
o . . (@) o o o o
= synchronization
= HD and VD
I} L o ) ) ) )
= synchronization
% VD2and LL . . . . .
synchronization
Composite o o o o o
é_ Y C separation o o o o o
5
o RGB o o o o o
YUV time-division ° o o o o
multiplex

All corresponding color filters for the CCD support complementary colors, as well as black and

white elements.
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