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Design of Miniature Image Acquisition System
Based on Low Power System on Chip
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Abstract: Based on the development requirements of low—cost and low—power Internet SoC chip, an image ac—
quisition and control system is designed and implemented based on open source RISC_V instruction set architecture
SoC chip and SMIC 55nm CMOS process, which uses the low—power open source processor RISCY SoC chip as a
platform and combined with the Low—Voltage CMOS Image Sensor OV7725 with the integrated DSP and A/D con—
version chip inside. This paper introduces the block diagram of the image acquisition and control system, and de—
scribes a design of image acquisition controller based on AHB bus in detail. An improved asynchronous FIFO with
low power and small area is used to realize the synchronous design of different clock domains. According to the re—
sults of Modelsim simulation, DC synthesis and FPGA verification shows that the system realizes the video image da—
ta acquisition and transmission,which operation flow is simple and easy to debug, and the maximum of the data
transmission bandwidth come up to 37MB/s. The chip total area is 3250 pm x 3648 pm and power consumption is
only 24.419 mW.
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Fig.1 Image sampling system block diagram
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Fig.2 The controller structure of the image acquisition
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Fig.3 Camera Capture structure diagram
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Fig.4 Capture circuit diagram
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Fig.6  The simulation figure of image acquisition
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Fig.7 The simulation figure of image’s data to memory

DI EL R, i R 2 R G RES IR 47
MBS A0 R S AR
F| I Synopsys 23 Fl ] Design Compile T.E., 3%
JiI SMIC 550m CMOS T ZESCHF, 12 R GEI i
200 MHz B XSRS SoC it i #E 7455, LR B a3t
FRBLE R SRR Wk 1 s, Hodots i i SV AE
A 24.419 mW, SIS IIAE N 23.804 mW.
®1 LEFERE @200 MHz/mW
Tab.1 Power report of synthesis @200 MHz/mW
AR EISYIES iy
14.841 8.963 0.615

T U R TR RE, AR SCRA TR T
Latch 1 FIFO ¥ it, FFAEAH R 25T 20 50t T
Register i) FIFO F1%E T Latch FIECHE FIFO Y SoC
SR RGEHATES, R ELEIIFES & FIFO
() EHG R SRS A4 T oA, AT Hes R ANk 2
Ji7R.

*2 MEESHILE

Tab.2 Different parameter’s comparison of performance

PERES %L Register_Based Latch_Based
T wm? 11 758.880 1 8 570.799 8
SIFE/mW 63.031 24.419

FPGA B EFREE 7 A 4E Xilink AR 1 7 R4
ARTIX-7 FPGA #%.CoM 14745 LPDDR & FLASH iy
P JEr. Hrh ARTIX-7 FPGA #4004 H FPGA ot
XC7A100T +128 Mb QSPI FLASH 41 i , ¥ J& bt &
FPGA 10 ¥ & 11 | Bdfs fngs il {5 5 #: 11 \LPDDR.,
CMOS FURAL 2% OVT7725 LIS FLASH 85 4.

SR UE EUGCR AR B IE AR, (8 Xilinx (1)
T E Vivado r=4: W FEAN bitstream A4, I JTAG
TR T E FPGA S H XCTA100T Hr. A FH % 42
TE SoC &Gt SPIMaster | A9 SPI i 347114
R N 8 iR YA FPGA G RS LY

)

A 8 FPGA B4% kAT

Fig.8 Image acquisition verification using FPGA
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