TOSHIBA TCM8210MD (A) Ver. 2.07
TOSHIBA C*MOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TCM8210MD (A)

TENTATIVE

VGA CAMERA MODULE

The TCM8210MD(A) is a camera module which includes area color image sensor embedded with camera signal
processor that meets with VGA format. In the sensor area 492 vertical and 660 horizontal signal pixels, and the image
size meets with 1/4 inch optical Format. Use of the CMOS process enables low power consumption operations. It
also provides excellent color reproduction through its primary color filter, and embedded camera signal processor
enables small and simple camera system. And this module can be assembled by the socket which is suitable for the
reflow soldering. So it is fit to use as an image input device for digital still cameras, PC cameras and mobile devices.

Features

1. General

e Module size : 10(W) x 10(D) x 5.8(H) mm

e Many kinds of clock frequency is available by PLL operation

e Sleep mode operation is available (It can be controlled by the command)
e  Built-in IIC BUS I/F

o Power supply : 2.8+/-0.2V

2. Sensor

e Optical size : 1/4 inch optical format
e Total pixel numbers : 698(H)x502(V)
¢ Signal pixel numbers : 660(H)x492(V)

e Pixel pitch : 5.4um(H)x5.4um(V) (square pixel)

e Image size : 3.564mm(H). x 2.657mm(V)

e Color filter : Primary color filter, Bayer arrangement (GR line and GB line are arranged alternately.)
e Frame frequency : Max 30fps

e Raw data bit precision :.10bit
e Built-in feed back clamp

3. Camera signal processing

e Built-in PLL circuit and timing controller
e Long exposure mode until 15 times period of normal operation are available
¢ Digital outputs are selectable
YUV=4:2:2 or RGB=5:6:5 ( 8bit parallel output)
e Many kinds of picture size are available
VGA, QVGA, QQVGA, CIF, QCIF, subQCIF ( Sub-sampling , Windowing )
e Some kinds of internal parameter can be read
Sensor gain setting, Electrical shutter exposure period, ALC and AWB reference value
Built-in auto electrical shutter control (AES), auto gain control (AGC) and auto white balance (AWB) circuit
Flickerless auto luminance control (ALC=AES+AGC) and auto filicker detection circuit for AC 50Hz / 60Hz fluorescent light
e Built-in automatically blemish correction
¢ Vertical and Holizontal reverse are available

e TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can malfunction or
jail due to their inherent electrical sensitivity and winerability to physical stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to
observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified operating range as set forth in the most
recent products specfications. Also, please keep in mind the precautions and conditions setforth in the TOSHIBA Semiconductor Reliability Handbook.

e The products described in this document are subject tof oreign exchange andforeign trade control laws.

e The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted by
implication or otherwise under ary intellectual property or other rights d TOSHIBA CORPORATION or cthers.

e The information contained herein is subject to change without natice.
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TOSHIBA

TCM8210MD (A) Ver. 2.07

BLOCK DIAGRAM
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i Processing i
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03/06/10 3/23



TOSHIBA TCM8210MD (A) Ver. 2.07

PIN LAYOUT
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TOSHIBA

TCM8210MD (A)

Ver. 2.07

PIN FUNCTIONS

NO.| SYMBOL | I/0 FUNCTION
1 DOUT3 | DO |Data Output
2 DOUT2 | DO |Data Output
3 DOUT1 | DO |Data Output
4 DOUTO | DO [Data Output (LSB)
5 GND - |GND
6 VDD - |vDD for the Sensor and PLL( 2.8+/-0.2V )
7 RESET DI |RESET terminal
8 SCL - |Clock for IIC bus Command
9 GND - |GND
10 SDA - |Data for 1IC bus Command
11 GND - |GND
12 DVvDD - |VDD for the Digital Circuit ( 2.8+/-0.2V )
13 | EXTCLK | DI |External Clock Input
14| FSSTB | DO |Strobe Pluse for Flash
15 HD DO [Holizontal Syncronization Pulse Output
16 VD DO |Vertical Syncronization Pulse Output
17 GND - |GND
18 | IO_DVDD | - |vDD for I/0 (. from 2.3V to 3.0V Typ: 2.8V)
19 DCLK DO |[Clock for Output Data
20 GND - |GND
21| DOUT7 | DO |Data Output (MSB)
22 | DOUT6 | DO |Data Output
23 | DOUT5. | DO |Data Output
24 1| DOUT4 | DO |Data Output
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TCM8210MD (A) Ver. 2.07

TOSHIBA

PIXEL ARRAGEMENT

Light shielded pixels
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TOSHIBA TCM8210MD (A) Ver. 2.07

CONTROL I/F

TCM8210MD(A) control interface configuration is based on fast mode IIC bus.
Register setting can be changed via IIC bus.

Write mode

| S|Slave Addresqd 0] A|Sub Addresqd A|DATA1|A] - - - - IDATAN| A| P]
MSB 7bhit 8bit 8bit 8bit

Read mode

| Slslave Addresq 0] AlSub Addresd A] SISlave Addresd 1| A]DATAL]JA] ---- - IDATAN| P|
MSB 7bhit 8hit 7hit 8bit 8hit
D : Host Command D : TCM8210MD (A)

S : Start condition, P : End condition, A : Acknowledge

Start condition , End condition Bit Transfer

N

\

T[N /W Ve

Start condition End conditon data line stable : t
data valid

Acknowledge Slave address

change of data allowed

A6| A5|A4[{A3|A2|ALl]| AOJR/W

1/0

SDA p S e 2 L L : - - :
from trancemitter [EE——

SDA Hiz
from reciver \_/_ * TCM8210MD(A) use 7bit Slave address

SCL )
from master S 1 \ 8 9

Purchase of TOSHIBA IIC components conveys a license under the Philips IIC Patent Rights to use these
components in an lIC system, provided that the system conforms to the 1IC Standard Specification as

defined by Philips.
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TOSHIBA

TCM8210MD (A) Ver. 2.07

INTERNAL REGISTER

Default
ADDRESS fast last (ROM Data)
HEX Brrwse) | Bme | Bms | Bma | BT BIT2 BTL | Bioes) [B7BeBSB4|B3B2|B1BY HEX
00 ofojofojjojojojo] 00
01 VNUM[3:0] | ofof1[1fofofofo] 30
FPS ACF ECK[3:0] Oh:PLLoff 2h:13MHz 3h:6.5MHz DCLKP ACFDET
02 0:30fps 0:50Hz 4h:192MHz 5h:96MHz  6h: 16.8MHz 0 : normal 0:AUTO 111]ofloffofolo]o] CO
1:15fps 1:60Hz 7h:84MHz  8h:19.44MHz  9h: 9.72MHz 1 reverse 1. MANUAL
DOUTSW DATAHZ PICSIZ[3:0] O0h:VGA 1h:QVGA(f) 2h:QVGA(z) PICFMT CM
03 0:ON 0:0UT 3h:QQVGA(f) 4h:QQVGA(z) 5h.CIF(f)  6h:QCIF(f) 0:YUV422 0:COLOR 1|1o0|ofoffofojo]o] 80
1.0FF 1Hi-Z 7h:QCIF(z)  8hisubQCIF(f)  9h:subQCIF(z) 1:RGB565 1.B/W
V INV H_INV E:R'gﬁml:o]
04 0:normal 0:normal 1h:Long V_LENGTHI[3:.0] ojojojofl1l1]1]1] OF
Linvert Linvert 2h & 3h : Extra long
ALCSW
05 0:AUTO ESRLIM[1:0] ESRSPD[12:8] ofojojoffofof1fo] 02
1:MANUAL
06 ESRSPDI[7:0] ofojojof 1 0]1] OD
07 AG[7:0] 1{ofoflojo]jo]o| CO
ALCMODE[1:0]
Oh : Center Weight
08 1h : Average ALCH[3:0] ofojij1ffrfofofo] 38
2h : Center Only
3h : Backlight
09 ALCL[7:0] o|l1fo|offojofo]jo| 40
AWBSW
0A 0:AUTO ojojojojfofo|jojo| 00
1:MANUAL
0B MRG[7:0] of1]o]ofiofofo 40
0C MBGI7:0] of1jojofofjofo 40
GAMSW
0D 0:ON ofojojojfofofofjo] 00
1.0FF
OE HDTG[7:0] ofojrjoffafaf1|2] 2F
OF VDTG[7:0] ofojojofjof1f{ofo] 04
10 HDTCORE[3:0] VDTCORE[3:0] ofoJ1]ofjofof1]o] 22
11 CONT[7:0] 1{ojof1firjof1fo] 9A
12 BRIGHT[7:0] ofojojofjif1fojo] OC
13 VHUE[6:0] ofojofofjr1jo]j1fo] OA
14 UHUE[6:0] 0jojo|off1fojojo] 08
15 VGAIN[5:0] ofoj1)1jf1fofojo] 38
16 UGAIN[5:0] ofoj1j1ffefofofo] 38
17 |uvcoRrE[30] olofofoffofo]o[1f 01
18 SATU[5:0] ofoj1joffofzfzf2] 27
MHMODE MHLPFSEL
19 0: 0 YMODE[1:0] MIXHG[2:0] o|jofojoffoj1{ojo|] 04
i &
1A LENS[5:0] ofoj1f{ojjojojojo] 20
LENSRPOL
1B AGLIM[2:0] 0:Gain up LENSRGAIN([3:0] o|j1f{o|offoj1f{1]0| 46
1:Gain down
1C ES100S[7:0] 1jojof1f1]1]2]0] 9E
1D ES120S[7:0] 1]0]ofoffojo|1]1] 83
PICSEL[1.0]
CODESW CODESEL HSYNCSEL [TESPIC Oh : Colorbar
1E D_MASK]1:0] 0:0FF 0 : original 0 : normal 0:Not out 1h : Rampl of1f11)joff1f{ofo|0] 68
1.0UT 1:1TU656 1: h_blanking [1:0ut 2h : Ramp2
3h : Unsuported
SLEEPSW SRST
1F O:ACTIVE 0:OFF ojojojojfofojojo| 00
1.SLEEP Lreset
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TOSHIBA

TCM8210MD (A) Ver. 2.07

Default
ADDRESS fast last (ROM Data)
HEX BIT7(MsB) | BIT6 [ BIT5 BIT4 BIT3 BIT2 BIT1 | srouse) |B7lBeBSs|B4|BaB2B1BY HEX
20 HNUM[7:0] ofojofo]lofo]ofo] 00
21 HPPH[7:0] ofojofollofojof1] 01
22 HPPH[8] |VRRPH[6:0] ofoj1fojlof1]1][0]| 26
23 HDSPPH[7:0] of1]ofoflofo]ofo] 40
24 HDSPPH[8]  [VDSPPH[6:0] ojof1]oflofafa]a| 27
25 HAPRPH[7:0] ol1fofaflafafa]a| BF
26 HAPRPH[8] | ofojofoflofo]ofo] o0
27 HOUTPH[7:0] ofoJof1flof[1]1[0o] 16
28 HOUTPH[8] |VOUTPH[6:0] ofoj1follofo]1[1] 23
FSSTBSW FSSTBPOL
29 0:NOT OUT |0 : normal FSSTBPH[3.0] 0jo|ojof1{ojojo| 08
1.0UT 1 invert
2A FSSTBW[3:0] olofojof1fofo]o[ 08
2B SCMD[19:16] olofojoflojolo]o[ 00
2C SCMD[15:8] ofojofoliofolofo] 00
2D SCMD[7:0] ofojofoflofo]ofo] 00
TCSBIL TCSBIN TCRAM
2E 0: TCPEROSW [2:0] 0: 0: TROMI[L:0] ofojofofofojofo]| 00
1 1 1
TCRAMS TSPCHK
2F 0: 0: TCPERAGC |TALCRST TWBS TWBG TACDET[1:0] ofojofofofojofo]| 00
1 1
PCMODE TGAMROM
30 0: normal 0: TCSBI[3:0] ofofojojofofofo| 00
1. DAEC 1
TALCDISP
31 0: TALCOSW[2:0] PBDISP[L:0] TDISP[1.0] ofojofofofojofo]| 00
1
32 ESROUT[14:8] olofojoflofolo]ol 00
33 ESROUT[7.0] ofojofo]lofo]ofo] 00
34 AGOUTI[7:0] ofoJofoflofo]ofo] 00
35 [DGouT[5:0] olofojoflofolo]ol 00
36 ALCDATA[7:0] ofojofollofolofo] o0
37 AWBRYDA[7:0] ofoJofoflofo]ofo] 00
38 AWBBYDA[7:0] ofojofollofojofo] 00
39 AGSLOW1[1:0] |FLLSMODE[1:0] FLLSLIM[3:0] 1lolololl1]1]ol0] 8C
3A DETSEL[3:0] ACDETNC[3:0] 1]1]o]ofl1]1]1]1] CF
3B AGSLOW2[1:0] [DG[5:0] 1]/ololo]lo]o]ofo] 80
3C REJHLEV([7:0] ofojofollofojofo] 00
ALCLOCK FPSLNKSW
3D 0: 0: ALCSPDI[1:0] ALCSTEP[1:0] REJH[L:0] ofojof1flofz)2|1]| 17
1 1
SHESRSW ESLIMSEL
3E 0:Disable 0; SHESRSPD[1:0] ELSTEP[1:0] ELSTART[L.0] 1|{o|ofojol1|of1]| 85
1:Enable 4
3F AGMIN[7:0] 1]1]o]ojojojojo] CO
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TOSHIBA

TCM8210MD (A) Ver. 2.07

Default
ADDRESS fast last (ROM Data)
HEX BIT7(MSB) BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BITO(LSB) |B7/B§B5 B4| B3B2(B1{B0] HEX
LI1IPOL CS1POL LI3POL CS3POL DINCKSW
40 0: 0: 0: 0: 0: ofojojoffofofojo| 00
1 1 1 1 1
JAMP
41 0: JAMG[6:0] ofojojoffofofofo| 00
1
42 PREGRG[5:0] ojojojoflojojofof 00
43 PREGBGI5:0] ojojojojlojojofof 00
44 PRERGI5:0] 0jojoj1jjof1]jo]1] 15
45 PREBG[5:0] ojojoj1fjrf1)1f1] 1F
26 ofojojojjojofofo] 00
47 MSKBR[6:0] 0j1]jo0]ojfoj1]0j0| 44
48 MSKGR][6:0] 0j1jojojfolxjojo]| 44
49 MSKRB[6:0] olojrjoffofofojo]| 20
4A MSKGBI[6:0] 0j1j0jojfoj1]oj1] 45
4B MSKRG[6:0] Oj1j1]0jfoj1]1]0]| 66
4C MSKBG[6:0] 0joj1]1flofofojo]| 30
HDTCSW VDTCSW
4D 0: 0: DTCYLV[5:0] 1|11]|1|{offofojo]o]| EO
1 1
HDTPSW VDTPSW
4E 0: 0: DTCGAIN[5:0] ofoj1]offofofofo| 20
1 1
LI12POL CS12POL DTLLIMSW
4F 0: 0: 0: DTLYLIM [3:0] ofojojoffrfofof1] 09
1 . 1
YLCUTLMSK
50 0: YLCUTL[5:.0] ofojojoffof1f1f1] 07
1
YLCUTHMSK
51 0: YLCUTHI5:0] ofojrjoffafafafa| 2F
1
52 UVSKNC[6:0] 0jojojojjofo]j1fo] 02
53 UVLJ[6:0] 0jojojojjofojofo] 00
54 WBGMIN[7:0] OJof1]offr]jof1]1| 2B
55 WBGMAX[7:0] 0]1j1]0jfojojojo]| 60
AWBCSPOLE |WBDIVCLP WBNOLJSC = |WB2IM
56 0: 0: WBNOLJ[1:0] 0: 0: WBSPDUP[1:0] Of1jojofjofofofo| 40
1 1 1 1
57 WBDIVSCI[2:0] 0]0j0joOjjof1]1]0] 06
ALLAREA WBLOCK
58 0: 0: WB2SP [3:0] ofoj1|offofof1|o| 22
1 1
KIZUSW
59 0:0FF PBRDSW ABCSWI[1:.0] ofoj1joffojof1f{1] 23
1.0N
5A PBDLV[7:0] ojojojoffifofojo]| 08
5B PBCLLV[7:0] 0jojojojfoj1]jo0j0]| 04
5C PBC2LV[7:0] ofojojojj1jofofo] 08
5D PBC3LV[7:0] ofojojoji1jofofo] 08
5E PBCA4LV[7.0] ofojojojirjofofo] 08
5F PBC5LV[7.0] ojojojoffifofojo]| 08
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TOSHIBA

TCM8210MD (A) Ver. 2.07

OUTLINE OF INTERNAL REGISTER

* Frame rate setting (30fps, 15fps )

* Picture size setting of digital output ( VGA, QVGA, CIF, QCIF, subQCIF)
* Selection of digital data output format (8bit RGB565, YUV422)

* Sync. code setting ( ON/OFF, 2 mode )

* Color signal adjustment ( Masking, color axis correction, saturation, etc. )

* Luminance signal adjustment ( Contrast, Brightness, Gamma, H,V edge enhancement )

* ALC ON/OFF

* ALC mode setting ( area selection, speed selection, flicker reduction mode setting )

* AWB ON/OFF

* Some kinds of correction setting ( Lens shading correction etc. )

8bit parallel image data

YUV mode RGB mode
first second third fourth first second
DO vom) | yom) | vo() [Yo(n+1) BO G3
D1 U1 (n) Yi(n) | vi(n) [Y1(n+1) B1 G4
D2 U2 (n) Y2 (n) V2 (n) Y2 (n+1) B2 G5
D3 usm) | Yam) | vam) |Ysm+1)| B3 RO
D4 U4 (n) Y4 (n) V4 (n) Y4 (n+1) B4 R1
D5 Us (n) Y5(M) | V5(n) [Y5(n+1) GO R2
D6 U6 (n) Y6 (n) V6 (n) Y6 (n+1) G1 R3
D7 uzm | Y7 | vz [Y7(n+1) G2 R4
Image size format
Image size | Display mode Pixels Effe_ctive Start point End point DCLK | Operation Resizing method
per H H lines (H, V) (H, V) mode mode
VGA Full 640 480 (1, 1) (640 ,480) 1 Normal -
Full (1,1 (639, 479) 1/2 Low power Sub-sampling from VGA
QVGA Zoom X 2 220 240 (161, 121) (480 ,360) 1 Normal Windowing from VGA
Full 1,1 637, 477 Sub-sampling from QVGA(f
QQVGA —5om x 2 19% 8 (1é1, 1)21) §479, 359; 172 | Low power Sub—sa?npl?nq fron? VGA( :
CIF Full 352 288 (21, 1) (608, 478) 1 Normal 3/5 filtering from VGA
QCIF Full 176 144 (21, 1) (608, 478) 1/2 Low power 3/5 f_ilterinq from QVGA(f)
Zoom X 2 (173,121) (466, 360) 1 Normal Windowing from CIF
Full (1, 1) (636, 476) 4/5 filtering from QOQVGA(f)
subQCIF Z00m X 2 128 96 (161, 121) (479, 359) 1/2 | Low Power %st:.3/5 fllterlng_ from QVEEA(Q
nd: Sub-sampling from "1st

QVGA(f) means QVGA full.
QQVGA(f) means QVGA full.

03/06/10
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TOSHIBA TCM8210MD (A) Ver. 2.07

SYNCHRONIZATION CODE

Code output format

oc L[ L I L]
DOUT7 0 X FFh X 00h X 00h X Code X

Code output mode

Model (These codes only exists in active lines)

Frame Active Line 1 Line Line Active Line 2 Line N Line Active Line 480 | Frame
Start End Start End Start (VGA) End

Code Code Code Code Code Code

Line Start Code : 00h, Line End Code :01h
Frame Start Code : 02h, Frame End Code : 03h

Mode2 (These codes exists in every lines)

Code 1{0|V|H|O|O]|O]|O

V: LBlanking O:Active Line
H : 1:End of Active Pixel = 0:Start of Active Pixel

03/06/10 12/23



TOSHIBA TCM8210MD (A) Ver. 2.07

DATA OUTPUT TIMING CHART

Pixel Size mode

Vertical

Normal operation mode
(VGA, CIF(full), QVGA(zoom), QCIF(zoom))

18 lines
vb _I 507 lines t ....... ﬂ

D R R R 5

w st PTTTTTTTTITTTTITTITT - [T T I
ul

¢ _ FFLFUTLAMMULFLA. GTLF
o2 FTTTTTITTTTT I+ [TTT
QCIF |1|2| |3| | | | | | |'|m| |144| |1|2| |3
zoom

Low power operation mode
(QVGA(full), QQVGA(full), QQVGA(zoom), QCIF(full), subQCIF(full), subQCIF(zoom))

9 lines

vo Y A W ™

o ¥ [ T-1-T T T.T T I°F T 1T T 1T T T=TT~L__ [T
TR (S IR NN s (S M e N I I R I N N O I B 1
TN man N e I e N s s I (e A o N R N e O 1
@ [FT-T T 17T T T=1+] 1
woor & [T [FL L1 [ I O O 1
e T g L T T T
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TOSHIBA

TCM8210MD (A) Ver. 2.07

Horizontal

Normal operation mode

(VGA, CIF (full), QVGA (zoom), QCIF (zoom))

DCLK J'”
(DCLKP=0)

[RLIRT

AR T A AR,

VD
156.5 cycles of
< DCLK >
280 cycles of DCLK
<. ______________
VGA HD P »l I
full ] 1280 cycles of DCLK (640 PIXEL)
S I I T 52 e 6 O
CIF HD ¢ ;F 856 cycles of DCLK ;l
full J 704 cycles of DCLK (352 PIXEL)
Data blanking 1 I 2 I 3 I I I I I -I I |350|351|352| blanking I I I I I
?Xf,ﬁ HD 3 640 cycles of DCLK (320 PIXEL) ;I 520 cycles of TR |
pata o T-T-1 1 | [T [=[=][=] — TTT 11
Socolrf; HD ‘f“’?,’ﬁ’(:’y’(?l’és’?f’[)’é_fﬁ_"’l 1208 cycles of DCLK |
(176 PIXEL)
Data blanking 1 I 2 I 3 I |174|175|l76| blanking I I I I I

Low power operation mode
(QVGA(full), QQVGA(full), QQVGA(zoom), QCIF(full), subQCIF(full), subQCIF(zoom))

DCLK ?-Illllnﬂﬂnnl‘ll‘ll‘ll‘”‘l.‘.
(DCLKP=0) I-”-”.- .._”_”_”_”_lI_”_”_”_”_”_”_lI_”_”_”_”I””””””l
VD
156.5 cycles of
- DCLK
< >
QUGA o < N| 920 cycles of DCLK r
full ‘ 640 cycles of DCLK (320 PIXEL) 1
Data blanking 1 I 2 I 3 I I ° T I 318 I 319 I 320 I blanking I
QCIF o« o e 1208 cycles of DCLK
full HD [ 4355 Cycies 0TDCLK (176 PIXEL) = Y r
Data blanking 1 I 2 I ° - I 175 I 176 I blanking I
< >
QveA o e _,| 1240 cycles of DCLK r
full/zoom 320 cycles of DCLK
(160 PIXEL)
Data blanking 1 I I 160 I blanking .
< >
subQclF . e 1304 cycles of DCLK
fullizoom HP | 4356 Cycies of DEIK ceese r
(128 PIXEL)
Data blanking 1 I 128 I blanking .
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TOSHIBA TCM8210MD (A) Ver. 2.07

Exposure mode

Vertical
Normal mode v | | | | | | | | | | | |
Data I 1st frame I 2nd frame I 3rd frame I ) I I I I I I I I
Long exp. VD I I I
mode
Data blanking I 1st frame I blanking I 2nd frame I Kk blanking I
Extra-long VD I I I I
exp. mode
Data blanking I 1st frame I blanking I 2nd frame I blanking I 3rd frame I ) blanking I

Flash Trigger Pulse

18H (N mode)
9H (LP mode)

VD

0 15H (N mode)
15 30H (LP mode)

— . e o e—] 92 37H (N mode)
7 22H (LP mode)

“N mode” means “Normal operation mode”
“LP mode” means “Low power operation mode”
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TOSHIBA TCM8210MD (A) Ver. 2.07

MAXIMUM RATING

RATING UNITS
Power supply voltage -0.310 3.6 V
Storage tempature -30 to 85 Degree C

RECOMMENDED OPERATING CONDITION

MIN [ TYP [ MAX UNITS
Power supply voltage (VDD) 2.6 2.8 3.0 V
Operational tempature -20 - 60 Degree C
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TOSHIBA

TCM8210MD (A) Ver. 2.07

POWER ON SEQUENCE

1. Sine wave into EXTCLK

EXTCLK

(V,, = 0.5V t0 2.0V)

DVDD/VDD

|0_DVDD

RESET
(from Outside)

SCL/SDA

VD

DOUT

NVVVVW

>=0ns

>=0ns

— >=100 cycles of EXTCLK

>=2000 cycies of EXTCLK >=2000 cycles of EXTCLK

Commands are available

Software Réset

1st picture

2nd picture |

2. Rectangular shape into EXTCLK

EXTCLK
(V,, = 2.8V)

DVDD/VDD

|O0_DVDD

RESET
(from Outside)

Uiy iU iU i L

>=0ns

>=0ns

>=100 cycles of EXTCLK

>=0ns —

v
Il

2000 cycles of EXTCLK

SCL/SDA Commands are available
VD
>1v
DOUT 1st picture | 2nd picture |
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TOSHIBA TCM8210MD (A) Ver. 2.07

ELECTRICAL CHARACTERISTICS

DC Characteristic ( Ta=25 degree C, VDD=2.8V )

1. POWER
ITEM CONDITION MIN TYP MAX UNITS
VGA(15fps) ( Normal operation mode ) - 35 50 mA
QVGA(Full) (15fps) ( Low power mode ) - 25 TBD mA
POWER VDD peak - - 100 mA
Sleep mode - - 10 UA
2. EXTCLK
ITEM SYMBOL MIN TYP MAX UNITS | NOTES
Sine wave Vpp;EXTCLK 0.5 - 2.0 Vp.p
Rectangular LOW level input voltage V\LExTcLKk -0.3 - VDD*0.2 \Y
shape HIGH level input voltage Vihextek |VDD*0.81 VDD 3.0 V
DUTY - 45/55 50/50 55/45 % *1

1) Duty referred to 50% level of input EXTCLK

3. SCL and SDA

ITEM SYMBOL| MIN TYP MAX UNIT [ NOTES
scL LOW level input voltage VLseL 0.0 - 0.4 \Y
HIGH level input.voltage Viy.scl | VDD*0.7| VDD 3.6 \Y
LOW level input voltage VL.spa 0.0 - 0.4 \Y
SDA HIGH level input voltage Viu:spa | VDD*0.7| VDD 3.6 \Y
LOW level output voltage (I0L=4mA) | VoL.spa 0.0 - 0.4 Y

4. DOUTO to DOUT7, DCLK, HD and VD

ITEM SYMBOL| MIN TYP MAX UNIT | NOTES
DOUTO to DOUT?, HIGH level output voltage (IOH=-2mA)| Vou.paTa 2.4 VDD - \Y
DCLK, HD and VD || o\ jevel output voltage (I0L=2mA) | Vorpata| 0.0 - 0.4 v
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TOSHIBA

TCM8210MD (A) Ver. 2.07

AC Characteristic ( Ta=25 degree C, VDD=2.8V)

1. EXTCLK
ITEM CONDITION SYMBOL| MIN TYP MAX UNITS | NOTES
PLL OFF(ECK=0) - 24.54 27.00 MHz
13MHz(ECK=2) 12.9 13.0 13.1 MHz
6.5MHZz(ECK=3) 6.4 6.5 6.6 MHz
19.2MHz(ECK=4) 19.1 19.2 19.3 MHz
Clock frequency 9.6MHz(ECK=5) fexTox 9.5 9.6 9.7 MHz
16.8MHz(ECK=6) 16.7 16.8 16.9 MHz
8.4MHz(ECK=7) 8.3 8.4 8.5 MHz
19.44MHz(ECK=8) 19.34 19.44 19.54 MHz
9.72MHz(ECK=9) 9.62 9.72 9.82 MHz
Rise time tr;EXTCLK - S ns *1
Fall time trExToLK - 5 ns
1) All values referred to V,ymin @and V, . levels

\ T

Sine wave  ov Voo

l

fE><TCLK
fE>(TCLK
V,
Rectangular shape "
VIL /
Tr;EXTCLK TI;EXTCLK
2. EXTCLK input circuit
. EXTCLK TCM8210MD
Sine wave
Need a coupling condenser
for DC cut
EXTCLK TCM8210MD
Rectangular shape
Duty 50:50
(55:45 to 45:55)
03/06/10 19/23




TOSHIBA TCM8210MD (A) Ver. 2.07

3. SCL and SDA

ITEM SYMBOL| MIN MAX UNITS | NOTES
Clock frequency fscL 0 400 KHz
Low period tow:scL 1.3 - us
SCL High period thiGH:scL 0.6 - us
Rise time t-scL - 300 ns
Fall time tr.scL - 300 ns
SDA Rise t.ime t-spa - 300 ns o
Fall time tt.spa - 300 ns
Hold time(repeated) START conditiop b 06 ] o
After this period, the first clock pulse is '
Setup time for a repeated START condition tsu:sTA 0.6 - us
Data hold time thp:DAT 0 - ns
Data setup time tsu.paT 100 - ns
Setup time for STOP condition tsu:sTo 0.6 - us
Width of spike pulse Normal fspa . S0 ns
Wake-up from sleep mode tsp2 0 20 ns

1) All values referred to V ymin @and V| nax levels

SDA — / X / x A \ - taur .
f " il L - lsypar» = > et [ - > -ty o -
T\ < - ; } \ ioisTa \/ s
SCL N\ fow \ / \ _/_V_\_/ \_
: Lo : -4 -
S TN tio.oar™ il > toysta™ = toysto™
START RE-START STOP START
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TOSHIBA TCM8210MD (A) Ver. 2.07
4, DOUTO to DOUT7, DCLK, HD and VD
ITEM SYMBOL| MIN MAX | UNITS [ NOTES
DCLK Rise t.ime t-poLk - 6 ns
Fall time tr.ocLk - 6 ns
DOUTO to DOUT7, | Risetime | t.pata - 6 ns *1
HD, and VD Fall time t.paTA - 6 ns
Setup time of data tod:su 10 - ns
Hold time of data tod:HD 10 - ns
1) All values referred to Vopmin @nd Vo max l€Vels
g ATf;DCLK K ATr;DCLK
p— VOH;DCLK
DCLK \
\ / VoLpeix
« Tpd;SU_><— Tpd;HD—>
Data \ vt VOH;DATA
Out / = VoLpaTa
Tr;DATA ’Tf;DATA
CHARACTERISTICS OF LENS
ITEM VALUE UNITS
Optical format 1/4 inch
Holizontal 46 degree
Field of view Vertical 38 degree
Diagonal 62 degree
F number F2.8 -
TV distotion -2 %
Relative illumination 44 %
Focusing area 20 to infinity cm
Manual focusing Not avairable -
Structure Double lens .
03/06/10 21/23
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Appendix 1: Module Drawing s
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Appendix 2: Socket drawing
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