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Abstract: A Charge Coupled Device(CCD) camera controller based on Algorithmic State Machine
(ASM) in FPGA is proposed in order to solve the problems of poor reliability, high power and hardware
consumption, poor reprogram ability, etc. for space Time Delay and Integration Charge Coupled
Device(TDICCD) camera controller based on DSP processor. The proposed controller takes FPGA instead
of DSP, and the controller program is written in VHDL language. The whole controlling program is
implemented by ASM. The self-developed ground test equipment is employed to test the proposed camera
controller. The experimental results indicate that the proposed camera controller can work stably and
normally; and the image captured by CCD is very clear without being overlapped. It consumes less FPGA
resource for the whole controlling program, and the utilization of LUTs and Block RAMs are 38% and 20%,
respectively, which satisfies the application requirement of space camera.
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Tablel State assignment
state code name
TO 0000 IDLE
T1 0001 BOOTSTRAP
T2 0010 LOADDAC
T3 0011 OUTDATA
T4 0100 CLRROWS
T5 0101 PREFLUSH
T6 0110 GETPAR
T7 0111 READROW
T8 1000 PRESHIFT
T9 1001 STRBDATA
T10 1010 POSTSHIFT
T11 1011 RESET Al

Fig.2 State transition diagram
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hgi ! Table2 Synthesis report for camera controller in FPGA
Eﬂ é target XC2VP40-6FF1152
o 1 [ product version ISE10.1
{3} 3 H synthesis tools XST
i ; = slices 4316/19392(22%)
4 ; L slices flip flops 1796/38784(5%)
5} 1 4 input LUTs 14734/38784(38%)
A ; | ‘ ! — bonded 10Bs 166/692(24%)
‘ ‘ block RAMs 38/192(20%)
GCLKs 2/16(13%)
Fig.3 Simulation waveform DCMs 1/8(13%)
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