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Analysis on Performance of Heterodyne System
with Non-imaging Array Detector
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Abstract Limited by view field angle, heterodyne system composed of single point detector cannot receive signal
beams power adequately. The heterodyne system in which the single point detector is replaced by array detector
can enhance the received amount of signal power through enlarging view field angle. Taking into account the thermal
noise and saturation effects, signal-noise ratio(SNR) of heterodyne system with array detector is researched. Results
show that compared with single point detection system, it will gain a higher SNR. However, it is pointed out, when
the number of the units in array increases to a certain number, SNR cannot attain more improvement because of
the thermal noise. For the reason that the signal output of system is the sum of output of all detector units, it is
impossible to realize equiphase superposition. Impact of superposition in non- equiphase on system is also
investigated by calculation simulation, and results show that the impact can be controlled effectively in the hardware
design.
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Fig.1 Sketch of array detection system
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Fig.2 Saturation effects of photocurrent
TR T T R GE AR ML BE AR RO Th R R s B, R« A0 OIT R 3 ) 9 8
F(x)=F () +F (%) (% = x,) B (4)TE P, AL JETF ]y PEAT

LA»:Lk(PlA)+F[‘k(P1A)]Pm:L(Uc+LMv (5)
lok
K fF5 i (P,) Fm i, LhP, AR, H
Ly =pPIk(1 - aPIk) ’ (6)
iy, =Bcos(w,t), ()

RP B=2p(P, P (1= 2aP,) iy BRI B8 LT 60 1 6 HL B0 TR LT i, 27 B B8 0 TE 4 1 B 51 22
U
4 BEHVIRI &% 2 G5 e e B

R A R8T 5553 A A 2T 7 A AT A 0 0 8 60 81 2% £55 5 0 %

T4 S BT 5 5 U RS F O, 0T MR R R ONLIE [ TS R CE T R . BB R Po=P M7,
P =P [M* 3T —A> Mx M S5 B 51 200 48 R UL, 15 5 FI R Zh 0T AR R

o) 24P, Y
5=<Zk:ﬁ) =2p2P1PS(1 - A‘;;j R, . ®)

N=Y" ()= 2epP[(1 - (;;’jAfR,, +4MPKAMT ©)
orf Af RO e N AT, TS, K ABURZE 2 W80, R, . MRS FEMR AT LR R

2aP,Y
-1 p,
_ pP, M

(S _PE
N Afe| (| aP)), 2pKT
o peR,

(10)

1204001-3



-
YER ST L, BB SR I R G 2F 25 A R IR 1 B AR ) 2 180 5 B 90 R e v, 7 LR U 3 AR AT 15 5Ok
Rl T 85 R G AW 23 0] £ 30 00 B S ER I R S04 1/ M7, D) B R e W B 15 56 TR Pt i)
R P =P /M RIS AR ER RGNS o] LR R R

pP|  (1-2aP )P,

%) Be 2KT (1)
P(l-aP)+ s
KT XA RS E L E LW ERWT
2 2aP,
(S/N) M [1 T j{P (1-aP)+ ZK}ZJ
_ 3 | (12)

peR

TSN, (1—2aP1)2{P1(1—M;j+2MKT} :

P 3(a) 2 T B A H 0 1 R A D0 25 2R 15 M L Bt A i 6 ) 2R 10 A8 A I 0, B rp B i v = 3 i g
Fed KA A 4k, B P =017 W', T=600K , p=6.5A/W , R, =75Q . & 3(a)i] L& ), i & 4 4§
ST FW R, & RE G S — N A E S, 2T RS X E 2 T b % R T ER I i
UGN I SRR 18] 3(b) s T 15 M L OB R BEAS R 6T 2 1 A8 A IGO0, v LA A T B S R0 R 42, B
G 7% 2R G0 T LA A b B v A e b, LR B 20 04 380, FE AR R AR 3R 6 T R S B0 R B S 4 I 2 R
iAW bbb 2 3 K B 3(b) TSR 2 R G AE PR M L A (E TR /N 1B 3(a) TR |, HUAE R 7E
I X IAE O, PR T s s 3 LR 20 LR .

@ 20
18
1.0r 7 M N T 16
/ « M=2
0.8 By 14
, Y 12
So6 & 10
\ 8
0.4" 6 e
A - M=6
0.2 —M=12
| I e M=22
% 05 10 15 20 25 30 35 40 % 02 04 06 08 10 12 14

P,/mW P, /mW
P 3 {5 W HO T LA R AR 31 0 2 % A 1l W 10

Fig.3 SNR and R versus variation of local oscillator signal power
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Fig.4 Variation of P, with the number of detection unit M
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