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A synchronization controller based on FPGA for an
underwater laser imaging system
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Abstract: A synchronization controller based on field programmable gate array ( FPGA) for an underwater laser imaging
system was proposed to realize the synchronization of the pulsed laser and the intensified CCD(ICCD) and improve the image
resolution. The controller, taking the advantages of FPGA’ s high compact and flexibility, uses the phase-locking-loop for the
global clock frequency and the carry chain for delay cell so that the precision of pulse delay and pulse width gets up to a
nanosecond level. Problems with the precision and stahilization induced by discrete components in conventional control circuits

were solved. Experimental results indicate that synehrehization controller is a feasible solution for gated imaging system working
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under tight time and visibility requirements of stability and real-time applications.
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Fig.1 Schematic diagram of a laser range-gating system
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Fig.2 Timing diagram of ICCD
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Fig.3 Schematic diagram of the controller
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Fig.4 Timing diagram of the controller
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Fig.5 Design ol digital delay and its layout in FPGA

1.2.3 #3haME 69 LI PRahabz e B A fih
Sk 5 AR HER Bh_E T 2 8] AH AL 22 T 5 R /Y 2T 1,

HIELHILE 6,
Imp_mux1 ‘delay - mdata[63.0]
tart .
defly i éﬁé:{)\lresult[—'_ inb dS:l[alGYBBg]t—;-—x
i séldelay(5..0] elay olt
ll’lSt”l] T S@l, .. 1
e{@_’ inst 18
delayed flip-flop
Imp_dff0 d
mdata[§3. (‘ilzjltar[l;‘; o cod:; —
Ig]k 200 - ' . 1
_enable eig’gllé q[63,,0]._.r_ dataouvt[S--OJ

inst 13 inst T5

Fig. 6 litler compensation
PRz e B by B AN LR R, S — B
FERT 28 (delay) . {#BE{5 5 (enable) F3 T 404 il & A
FENTIhAE, 2 BT, T8 4 (clk 200) Sk A, fub
%% (Tmp_dff ) B7F fi & K pr ( start) 76 2 B} 2§ o i 37
B (mdata[ 63..01) , 243 ( coder ) 51 H 5 FE 4 5

JERTERIA o KT BK i BEAT ZE BT BF, Bk p 8 850 SE I 8%
J5 & 4 (delay out) ,
1.3 EMBETHHHR

22 SN E R 4% 7E Quartus 11 8. 1 F AT E, 1
ECR A THAT I R 23R, B A ik A i ik s A4k ,
7R 16 FIERLEGFELER, NETTTHEREBRER
i} [E] 24 130ps,,

Fig.7 Simulation resull of 16-level delay cell
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Fig. 8 Resull of controller at dilferent delay
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Fig.9 Result of controller at different delay pulse width
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