%28 % 46 W
2013 4F 12

Chinese Journal of Liquid Crystals and Displays

5 B s Vol. 28 No. 6

Dec. ,2013

XEHES.1007-2780(2013)06-0955-08

— Pt CMOS MG iR %8 R 5e bt it

TS
7 58 T
(P ERN B KEEAE SIS E R T, &k KF 130033, E-mail: ccswx@163. com)

# E: FIH MTIM413C36STM , TMS320VC33PGE il T — Ff & i 45 CMOS R4 14 B 88 1% . 8 R K 3K
P ib ¥R R G . AR TR A R 00 A A S0 X G A IR AR AR L R B B Ak 2 R BN R R AT T T 4R
T ARG R i A4 T E A . 78 Quartus [18.0 J CC4. 1 JFRHIE T i ] VHDL,AHDL,C i#
FHAT T IR R E AL . BRI HRGAE 1 280X 1 024@60 Hz B ATH R T 0] LIRS & 3 T4
B 7 5 R AR B T e R

% @ W WIBRT ERGERE ; CMOS; MTIM413C36STM ; TMS320VC33PGE

hE4SZES: TP3 XEkARIRAD: A DOI. 10.3788/YJYXS20132806.0955

Design of High Frame Frequency CMOS Image Sensor System

SU Wan-xin
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,

Changchun 130033, China, E-mail; ccswa@163. com)

Abstract; Using MTIM413C36STM and TMS320VC33PGE, a high frame frequency CMOS
image sensor imaging, display and processing system is developed. According to the charac-
teristics of used component, this text analyzes the imaging, display and data processing prin-
ciple and timing. Hardware circuit system is given,and the key of design is introduced. Un-
der the development environment of the Quartus [[ 8. 0 and CC4. 1, the driving program is
compiled and debugged with VHDL, AHDL, C language. Experimental results show that
this system can stably work in the 1 280X 1 024@ 60 Hz line-by-line scan mode, and has

already been used in an important item.
Key words: drive procedure;image sensor; CMOS; MTIM413C36STM; TMS320VC33PGE.
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Fig. 3 SPI simulation timing diagram
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6 VD[0:9]=D[60:69] FD[0:19]=D[60:79]
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vk EATRAATUAURTTTRIAALRTTRRTRRIANNTINTN! (ATYFTRAUACAATATRRL TSR AR TR AL TR TTATRALELR) FATRRARTRTA A AT
HSYNC [ 1
VSYNC
3 FD 0

FSCLK

FSH
FSV

!

ARHLAT (i EL I e 4]

Fig.4 Camera row simulation timing diagram
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(1) P S A hk % 1E 38 2% 8

Wi [ 2 (FSV) (A7 Al 4 (HSYNC) {5 5 R IE
Wtk . FEHhE & A S E 1A 21 (iR
QS. Y FSV Jyihf, QS i %4 FSV HLA &L
FATIRIZE AR 5w i 83 QS AR BRI 2
2 FSV A RO R A5 5 W AR 725 FS-
CLK B4 i TR 7H 8088 QS 1:24 QS & F
Ox13ff iF, QS W &, 1 Wit K& A7 it 52 i {7 5 A8
F. FE 1M1 280X 1 024 43 FE M EIG H, H i
17 HA AT A G TT TR [ s a) ) PR 5
QS ~EE,

(2) DSP Hihl 2t 45 % 18

DSP Mk 28 05 2% 35 A5 bk an 3% 4 FroR . 3%
HE R VC33 1 — 4 (R//W 28 &, 5 K
P55 e 4 T 75 2B A

£ 4 SMEFEOMH
Table 4 Equipment and port address

¥ ik ui B
1 0X0001000 FLASH ¥ 4 iy fik
2 0X0200020 GRS 27 17 2%
3 0X0200021 G fir & A A7 7
4 0X0400000 WLAF i 5 3t 1k

Wi £E 1 s 725 1y Ox1Effff (1Mx16bit, 1 Wi fF
i dv) . BAMMRICE 15, —i 1 280 X1 024 [
14 AERETE AL Jg 0400000 F A5 77 1% 25 A+
SR 7 FH I R 0x400000~0x53£Eff
4.3 HGEREHHERFIEIT
(D) [25 WoR 155 5K 3h
DL AT R A5 S 451 A [R] 25 26401
HSYNC_proc:process(SYSCLK)
begin
if(SYSCLK='0 and SYSCLKevent) then
if(HCountb=1367) then
tHSYNC<C="1"; elsif (HCountb=
1479) then
tHSYNC<{=10;
end if;
end if;
end process HSYNC proc;
(2) BAZ o hE A= i

ROWA <= VCountb(9 downto 0);
VCountb_proc:process(sysclk)
begin
if(VCountb=1066) then
VCountb<C= ( others=>>0");
elsif (sysclk="0" and sysclkevent)then
if(HCountb=1688) then
HCountb<Z= ( others=>0");
VCountb <<= VCountb + 1
else HCountb<<= HCountb + 1
end if;
end if;
end process VCountb_proc;
(3) HLAT i A Mk 2 2
process (FSCLK)
begin
if (FSCLK'event and FSCLK="0") then
if (FSV="1) then
QS<<=( others=>0");
elsif (FSH="1") then
QS<=QS;
elsif (FSH="0) then
if (QS=1310719) then
QS<<=( others=>>0");

else
QS<<=QS+1;
end if;
end if;
end if;

ADDRPIC<C=QS;

end process;

(4) DSP it 45 &5 xF SRAM 19 %6t
begin
I scs= page2&.1 pagel&.page0&. (addr[23.. 0]
=>=H"400000") & (addr[23..0]<=H"5{{{{")
&1 strob;
I soe = rwlipage2& | pagell page0& (addr
[23..0]>=H"400000") & (addr[23..0]<<=
H"5{ff{{");
I swe=1! rwl.page2&. | pagel& paged&. (addr
[23..0]>=H"400000") & (addr[23.. 0] <<=
H"5fff");

end;
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(5) DSP £ 7 Kb e 4]
initial O3 / * W IR * /
while(1) {
cl=(x S &0x1; / » PERSIETERE x /
(x O =13 /= B WG AL « /
do { / x A, BHE WA Af 58 HE * /
c2=(x9S)&0x1; / » POREIEYHCRE « /
while (Ccl = =c¢2)); /* IREHM [, % £5 77
56 % /

image(); / » EEALHE % /
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1E Quartus [[ 8.0 f CC4. 1 B HF K& T,
fiiHl VHDL,AHDL, C i 5 #4177 9K 3 2 % S
R RS T E MR, 7E 1 280X 1 024
@60 Hz J7=0F , BUE L 7R AL A7 it T LA ] 25
[ MTEAT o MG AE it RAL R T A e B )
HeH AR BBy T ER T A e s, S BT EMR SE I 1
WL S b 38, AR AL 2% 06 BE ) o, AL B AR 1
ST 6T BRER B L AT RS B AR e T 0 BRI R
S TR EERHEEN .
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