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Abstract

A design of driving linear CCD based on CPLD was proposed, which was fit for laser displacement
sensor. A unique timing generation method was proposed through the analysis of timing of
TCD1703C. The scanning frequency can be changed, which is different from the past. There are
four scanning frequencies to choose and the highest is 10 MHz. The timing code was written in Ve-
rilog language. Modelsim, Timequest and other EDA tools were used to constrain timing and op-
timize it. A circuit based on programmable amplifier was designed for signal processing. A test
system was established and this driving method was tested on it. The result showed that the test
system worked normally with all scanning frequencies and the signal from CCD was excellent. This
design is suitable for CCD laser displacement sensor.
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TEYRZ)) CCD I ELAA P (PR > 3 2 [l @31 53 0l A& BX B IR 1407 A2 R S 5 ISR AR AL BR[2] . 7E IR BN N
FEreE T, DA RIBE 7Tk 2 R CARIh SRS CCD A H [, IRELHAIR A R, — R 884 A S 8 470
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3. IEEhET Rt
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X 6 ANIRB kT A B RRE s R BT
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Figure 1. The principle of work
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3.2. ETF Verilog B TCD1703C F}FFigit

MECHEF- M T 0 RS AT CP {187 5723 EE 2 1/10. R AR CCD HHiMiR N 1 MHz, & BHEpIER K
10 MHz, AI54 RS FI CP i &7 B P47 S 8] st A2 — NI & 309, RS 38— AN 4o 8 00 () 28 38 il BE A5 3] CP
AT DR IS B AR O AR 1) 10 57T ATRIAG IR PP it . CCD WOt 4% kA% th 2k CCD il
N1 MHz. 2 MHz. 5 MHz #1110 MHz, 7357 % 10 MHz. 20 MHz. 50 MHz 1 100 MHz {4t . CPLD
IAN RIS EPJE N 100 MHz, it — AN S He CLKDIV St 4hH0 i B 43 45453 21 L3 DO Ff py S5
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B, AT LUE SN 2 B AP S L: CNT1 = 0 Al CNT1 > 0. CNT1 = 0 % SH = Hi Bl i i #4675
BB, CNTL >0 XA SH AR HFRIER B BL. & L—/Na A8 CNT2 7ERF—> CNTL Ja xS &R g
AT, 4 CNTL1=0 F1 CNTL1 >0 FiflEoL, 24 CNT2 tHEEIFI RAE R X SH. ®1E,0 F1 RS [ H-F it
TTR0EE, AT LA R AT SH. ®1E,0 A1 RS I 7.

R R EGE R, &S IR TCD1703C, W BRI Lt AE T 0K S o Ah 7Y =
(M2 CCDo ARMIA BT BERIAANZR WAL, TS50 LR P R I S i 2 i AN R, W SRATS AR 4%
HEAH A Y CNT2 tHEE kX SHY ®1E,O F1 RS HHLF-@EAT B, W8 & BN P dtrie . L™ A SH 1
9B, AR CNT = 0 B SH & HSPRESE 30 ASPIEBIT £, BT 2 MHz S AR B2 P 3B £ 20 MHz,
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P AR RFSE 300 ns, BEATFE L L HINHAIZIR . B AR R FAR T CNT2 BSR4 Al L
72 CNTL 1 CNT2 RS a0 R B, AR A i X EEARYE A [ i R iR & B .

if(CNT1==0) begin

if(freqsel==0) begin
if(CNT2<X)
CNT2<= CNT2+1'b1;
else begin
CNT1<=1b1;
CNT2<=0;
end
end
else if(freqsel==1) begin
else if(CNT1 <3825) begin
if(CNT2 <9)
CNT2 <= CNT2 +1'b1;
else begin
CNT2 <=0;
CNT1 <= CNT1 +1'b1;
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end
else
CNT1<=0;
end
724 @1E,0 WO AN N fio, AESH Y SR A R A 53w & . 74 SH Al RS 1)
75 5774 @1E,0 )7 K.
if(CNT1==0) begin
if(freqsel==0) begin
if(CNT2<Y) a_r<=0;
else a_r<=1;
end
else if(freqsel==1) begin
end
else begin
if(cntl<b) a_r<=0;
else a_r<=1;
end
WAL, FIRTPEF R 10 MHz, F4 RS Al CP (¥ 5 H PR 220 (8] (T4) FI{E 5 (i #% (T5)
Hig By 10ns, KB 7 EAINSRDRE. BTESERIRP A LR, IF G SR SRS REF
WHE], S8 T4 A1 TS ATAE/NT 10 ns. ATLATE 10 MHz FERED K RS A1 CP (1) Ry L - Rp 820 0] 5Ch 5
A B R (20 ns) & LL R 2 1
¥l 3 R R iR M T2 B HUR A
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FEHERE, fregsel [L:0lEFEFIHIMNZE . B SH. ®1E,0. ®2E,0. RS il CP [Ji JF 5 A% /£ TCD1703C
Bl T ZEK . CNTL FERIRRT BN 0, BEERER— Mkttt B4 1, H 2515 3825 FHEALH
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Table 1. Timing constraints
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R[] T1 T2 T3 T4 T5 T6
L HLE (ns) 500 1500 500 1000 100 100
B/ ME (ns) 200 1000 200 50 10 10
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Figure 3. Top module
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Figure 4. Result of simulation
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Table 2. Setup time slack
2 BuRERE

MR C3 C4 c5
AR (ns) 2.322 0.563 -1.249
43 ST g (ns) 5.115 3.812 2.548
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Figure 5. Hardware circuit
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Figure 6. Output of 2 MHz scanning frequency condition
£ 6. 2 MHz RN ES

| <=

Figure 7. Comparison of 1 MHz and 10 MHz scanning frequency
condition

7.1 MHz #1 10 MHz 38R 5 S 3Tt

S LA TR MO T R BT
6. Z45iE

ASCHR T A T OGRS TP 26 0E CCD BREh 5%, JEARIE BRSBTS U6 BOE AT A
VTt FERRU 14555 CCD RE) 7712 0 ik SR ) #4146 50 26 I HL AT F 40023 05 3 (1 F) 1) R SR 25 SR
FWZHIEBETE 1 MHz. 2 MHz. 5 MHz I 10 MHz $33# 4 [a] ) ¥ - H 4R B8 1E % K 5h TCD1703C, #i
BSREEOLM LR R BATZEi O T RO B AL B8 AT

& H
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