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Abstract Readout integrated circuit (Roic) should be applied with clock work pulses which are usually generated by
signal generator, discrete component, MCU and complex programmable logic device (CPLD). In this paper. a
method of designing clock work pulses with CPLD for linear infrared focal plane array (FPA) capacitance trans-
impedance amplifier (CTIA) readout integrated circuit is presented. Experimental results show that this circuit can
be capable of driving FPA steadily after overshoot of work pulse is eliminated by increasing series-resistance at the
output terminal. This portable circuit with small volume can be used for FPA’s reliability test. Comparision result of
experimental value and design value shows that this circuit is not suitable for parameter measurement because of low

resolution compared with high-precision signal generator.

Key words
programmable logic device

1 5l E

H M 20 tiE2 60 AE AR W, 55 [ DLJR S5 50 = 48
H T 285 AR i 1 A S T A TR A SR (A 31 T
L@k}%ﬂﬂ?;ﬁﬂﬂﬂé@—ﬂ\i%ﬁio [ 4
PG AL B BOR 32 BALHE ] WL R A% s A2 b
FEE I FE S ( IRFPA)F A . IRFPA 3% i 2L 4ME
0 25 RIS Y P B RS A LB . TR 1 A PR
CLAME 5 5 4 BB AR 5 B R B B AR TR A R
ar TR B8 A S HEAT BT TOR R I . 2L

HETH: BRHRFI4S(50632060) ¥ Bhif i,

optical design; infrared focal plane array; readout integrated circuit; driving circuit; complex

HMET IR 12 B R — PP ROBIR A 5 S AL B
6 T EEAR AL 2 I OK bk b A R O AR

PUAE — L6 I K £ 1 187 9 2 BRI 52 BILAG Hs BK 5)
ik o el % 4 BFE 3 RIS R b SRR T AR 2D B
Bl BE Y H B AR Y I A R AR 5 | 4T R 1Y) H G
T X FRA R 4 UK B bk vh i
0 3 I AR DL B £ ST TR AR M BB B, — B
55 KA A R AR ALK ) ik e

B AL FPGA & & ] 4 72 2 18 4 /F (CPLD)

EE R A Wk (1985— ), I A L o8 A . 32 2 40 A0 A2 5 T 52 1 e 38 O TR A5 . E-mail : huangze@mail. sitp. ac. cn
Sl FRAEA9I39—), B BFFE 5L WA R, 322 SR R 5 ST . E-mail: jxfang@mail. sitp. ac. cn



LAl BOHORAE T A W S AR A A A R W B K B Uk o T 341

AL T LA T A R AR B ik et . CPLD 2
— PRI A% A BT A AT R R AR DR T
SR % o L BEAS BT T v R B B T AT
B T I B ] B A8 3 T S S D7 I AR UM L g H
bR ISCAF S i T 2 A G AU A4 i 21 H ARt v, 5
T 87 R 4. CPLD % 7215 & BE /T IR A
VHDL  Verilog HDL &8 £ & 8 5 » ] AR A
P Cilft s o HIF R v A2 /T 97 T
b GS SR TRANNE /%R R VNG I 8 RS E B S | B i
F R HLAE AT EL  CPLD B A 4 i R 3 L 98 307 18
PRI RE SR AR A, BT CPLD 9352 1 il BX 3K 3l e
St T LR — 2 A i 0 35 56 A A1 A
BRIES T

2 Bk g Tt
2.1 ZIETFHEHBRKNIERRE

LA 1 I B K 4% HL [ (Capacitance trans-
impedance amplifier, CTIA) .G i & . B fa & 1E
AR AR R A R S — AR B T T
B E R RN A R, b A DG BUR A L BR
(CDS), 7] DL R A% 3 KTC M5, 4 CDS (% CTIA
B ICHL B2 A I 1 Rt

L
RESET Sell V.,
5 —{[

M-Rst .LSH 1

I

detector —

IR
detector

Bl 1 CTIA B So0H R & B
Fig.1 Structure of CTIA unit circuit

B LB TAE TR R e B A . Il 1,
RESET K . U4 Co BALEZ H WL K,
RESET @& Hi-F-, i g% i A FU0 By Be. SH1 Al SH2
O L 7R W AR B BeiE, SHT A — MK
HL AP ik s SRAFE HL 2 Con XM R Y Co WU BEAT R
FETERUSr By BEAR I . SH2 A — S IK H S Bk ol s SRR
A Cop MY Co R 1T R A . RESET |
[ R AL A el = B A e s A i e S
A B0 B AR UCET T 454> BROCHY Sel I G4 7
BEH Veoun 1 Vo [5 5. B2 M HL 8% T 55 109 5K 5 Jik oft

WfREfn & 2, Hop ST, CLK1,CLK2 J2& % 77 #% T4
Jik . SHSEL J& 2 £ 4 5 18 15 5 1 ik e

ot [ LU, JOUU AL
o [ LT A
RESET m ]

SH2 H U

SHI 1l U
ST | I

SHSEL | I

2 RS ke %
Fig. 2 Figure of driving pulse

2.2 CPLD F A #RFn 7406 & Fi% i+ 3K 3h Bk i

KA Altera 2~ 6 1) EPM570 & %1 CPLD Jf %
B HF S B o 1 % CPLD i 0 Bk o £
SRR 303 VL Y H K T I OK Bh ik ep T
fEF 5 VHEE FHILHEIEEE 3.3 VIES L
PIE SV, 7406 AL 3.3 V EhiES V, H
BABREMIKRE ). BCR 7406 265 5 AE A CPLD
MIIR SN0 R BT 32 R B Y Ik o g A i 2 MOS
R AR HEBHBTAR o MQ R, 7406 8
oz 2K b e B B K b A 2 8 R ) SR Bl ik
WHEEE . 77406 B R A — DR R AG Y
AR PR R T CPLD (4 (5 5 B 5 B
G, S EE R BRI 3,

5V=— | m \
VDD
- 000
ik CLK1
RESET [Gnie
[ _ RESET
CPLD SH1 7406 SHI
SH2 1|
| SH2
ST
ST
SHSEL| GND
| GND | SHSEL

Bl 3 Rl A5 R S IA
Fig. 3 Structure of driving circuit
BT A 9K 3l ik b AR T A0 K- T BE A B
TE 4 5 T Fp il 5 0% RESET {55 941 it - 35 2%
0 LTI S W I i N T B 1< I = 1S S T
DL 128X 1 £ 8 f -1y i), 76 TAE T 20 kHz #Y 32
H A BT AR A3 Ay 1000 s, B2 H I [E] O
6400 ps» 5 BB LA I S AL E] . RESET 332



342 B %

o 1 29 %

B[R] 75 KT 6400 s, b 35 5K B Jik ol ) 0 12 45
Rk 1,

SHSEL Jik ift ] 73 38 558 38 45 54 i, A S8 0
BRO\E 55 11 laE (55 . CPLD JF &M BA
PUASTFF 6, 4 B Horp — AN IR 56, ml sk R4 th o3 b — 14>
WIEAE S Bt PN JF 56 43 il ikl 5 22,44, 66,
88 j@iH .

1 KNIk vh 5 I 4s

Table 1 Simulation result of driving pulse

S/ /Hz ngh/ys T]ow/}ls
CLK1 20000 25 25
CLK2 20000 25 25
RESET 103.5 1045 8620
SH1 103.5 9615 50
SH2 103.5 9615 50
ST 103.5 100 9565
SHSEL 103.5 100 9565
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Table 2 Experimental result of driving pulse

f/Hz Tua/ps Tw/ps Tae/ps  Tua/ps
CLK1 20000 24.9 25.1 0.9 0.09
CLK2 20000 24.9 25.1 0.9 0.09
RESET 103.5 1052 8610 1.5 0.9
SH1 103.5 9610 50.5 0.9 0.1
SH2 103.5 9610 50. 5 0. 85 0.1
ST 103.5 100 9560 1.1 0.09
SHSEL  103.5 100 9560 1.1 0.09
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