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Abstract: Conventional semiconductor laser technology always chooses a separate design with its
controller system, so that the semiconductor laser volume can not be compressed any more.
Meanwhile, the integrated structure of the semiconductor laser has serious radiation heat. To
overcome the problems mentioned above, this paper proposes a new design method of the
semiconductor laser for its integration and miniaturization. To guarantee the laser to be operated
stably and to show good thermal management, the ANSYS software is used to perform a thermal
simulation for the high-density components such as Print Circuit Board(PCB) to improve the structure
reliability before the structure manufacturing. Simulation experiments indicate that designed novel
structure allows the semiconductor laser to integrate with the drive controller. , and has uniform
temperature distribution and an appropriate space, and can guarantee the laser to operate stably. The
whole sizes of the semiconductor is only 85 mm>X95 mm X115 mm. Moreover, the appropriate space

is left in the structure of the semiconductor, which is conductive to the design of a collimated light

Wi B H3:2016-01-20; 11T H#3:2016-02-15.
HETH:BERARBFEIEL BT H (No. 61374210, No. 61227902)



5 5 ]

4 B — R S RO RS ANSY S $uU)y B K 85 Fy ik it 1081

path for its future applications.
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Fig. 2 Three-dimensional exploded view of semiconductor
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Fig. 3 Stability of current source with vibration
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Fig. 4  Stability of current source without vibration

3.2 ETF Ansys MEHMBEE AHE
BAF Teepak VENEFXTHL TS K . REN
PAFE RN, 5 F 9 CAD 8- A 20, 1T Lok
EX T NS R R X G
ANSYS Icepak 2t Hexa Unstructured (JF 4% ¥4
L MHE)  Hexa Cartesian (2514 L [ 4% ) . Mesher-
HD S A &40 3 il 16 4 28 A9, AT LU SE 2o )=y 35 fin
RS L SR o) 5 AR 2 2R S P s T 2R ]
6 0Tt R B 15 1) 5 R A B T An] AH I A 1) D9 A
B R S BOCE L ] Fluent 3K &%
PEAT SR AR VT I A9 BRSO T 5 45 2R L 1o 4l
et th #] CFD-Post W] MR % {H = K & & L il
geagte,



& 5 ]

A S AR RO 10 ANSY'S $A5 F R 25 Bt 1083

PrE AL 32 2 2 RO S b
PCB iz, 1 3 ¥ PCB #t b I8 1 i K 2 R ALA
0.4 W, HEHIF A SR RE TIEFRE, &
5 PCB R IRk OTH 2 o T 4 %4k
SEAE TEAR R RST R B OT B e v s kAT
AT, T PCB Az | — 26 g BH H 258 55 /N g o
TCA = I 2D, e S R 220 X K TR
TR, AR AR SR R %
FEAUAE RS AT fe B2 8 L 3R 1 IR o B
R IR MBS B L TR R % EF PCB i
R 1) S PR AR AR S R E A T PCB AR AL 2 X
Sy B T R T AT 43 S 44 50 B R R i Al T
PCB EZ K Cu. ML T 5 388 W/mK., T
BT ACTE A OB R FR4 HE AR, R S R R
0.25 W/mK, #lEfe #7450, 484 PCB fum
U H53 45 PCB i dim #uil & R 5 3 5 T
T Y A S350 51 15 W/mK Al 0. 38 W/mK,

Ansys A7 B oL AR L A% B R 53 BT B 4
TR AR RE BE R A AT LA S, i E W
T RGE N E A 1R SRR A9 LA, R H
Mesher-HDN T & 7 £ W A%) ) 4. H % & 5]
RGP & A HAE F, PCB,L G B &5/ K4l
8 R 7 s A R B TR R TR &
RS 53 o BT R LA A AT KU S5 i 3 X I
F A B R T A SRR Ty A B 5 X
Cabinet 19 6 /T 1% & & Opening & 1@ . H
BRI R B ARV A A T 2L 2 SR AR S e AR 4R
B e #4028 A 3k $5 O Discete Ordinates 48 4
BB,

*1 BRIEPCBHETENRERSHREREH
Tab.1 Temperature controller PCB electronic component

Power and Thermal conductivity

JEF4 K IRF630  TIP35C  LMI1117 LM7805C LM7905C IRFZ48N

WE/W 4 6 6 4 4 2
SHEK
20 20 20 20 20
J(WemK™)

4 TARFEBRERSN

4.1 AnsysFELER
L 5 BT i I 45 R UL BE 2 [ A O DR i

R ARG T TR AR AR T AR A — 2 R TR ST
R AR T B S S PCB AR E AT 5B AR
JaRAR T AR H I R AR Bh S0 00 4 R, 2
MIERMAGRE BT HIR, ZREAEGRIT
DA 6 DRI SR 3 B A A O ik R AR Ak T A
JRET 6 TR A A R TR AR = B S
A 8 B RoT R S R s AR KR oo e
R R PCB M I fie i i BE AN 3 50°C , g
M ARIE L T e Al 5 TAE . B/ 7 i o S AHG
2 J5 PCB A2 B (19 45 1] S M 5 #00R , PCB i 4
A Ff [ 2 SR ET , h RLGE R A S B T, WS
PoRErm 2 o EAF GOSN . B8 iRl
AR RGBSR, BRI PCB a2 17 )7
R BE AT LA B 50°C , {H Hp )3 2 45 A 4 B A
HEHE R T RS AR RE R 2R G 14 B T g
PRAF5 IR BT IR A (] L I AS 5% i O 4% 1E 5 TAE.
FLAES BT IR A BT v 2% 45 4 W DL A% 5 1Y) o 5r
SPICE #5454 TEC BOG A #8047

Kl 5 RALENRESE PCB #URE = F
Fig.5 Temperature controller PCB Isotherm plot before

optimization

K6 i) PCB RIRE =K

Fig. 6 Temperature controller PCB Isotherm plot after

optimization



1084 b= W

%24 &

K7 Efb)E PCB ARas s 1 & AR

Fig. 7 Temperature controller PCB isotropic thermal

conductivity after optimization

K8 ALk AR B RGO E = |

Fig. 8 Semiconductor laser System temperature Isotherm

plot after optimization

Btk fE v, s PCB MR, B 3 I PCB G i
KT ETCAE, R4 PCB MR ~F, s & F JH PCB
MR EEACH 1.5 mm BP0 88 R & 00 7 L4
B, ZRGEHRE T RS, T 2 AT, 54
2t pe v ) [ 3 AT v YR ARG R T S AT
kLA mr g,

4.2 ¥ EBHEHAFAHEEIRER
4.2.1 BEMRERMG YA

K9 TR R BT ik S RO SR R LY
HEOR SR BT 35 3 19 28 S AR O 45 2548 Cf 48 1
Ansys #5 FLIFORAL T 0 F5 245 H B A L 38 2 2R
BEW B 25°C , TAE L (E 2 2 4 35 mA, I8 15
WO TAEREETE 15~40°C P, 10 5% X6F 07 1Y 45
R, B0 PR ARSI T thdk. R
SEULATHL, B SR IO OGRS 25 M R 0 E R is
5. A2 T-a ih 45 HE M — 30 75 4 T-a

WA M LS 2 ZBOE IR EFE N 0. 286 9 nm/°C,
ST X 3 G e R A A R i TR U
PRUE PG A8 T AR 25 M By 2] A S8 2 X,

Ko kR AEEOLESR R IR

Fig. 9 Semiconductor laser system photo

8321
830+
8281
826+

8241

8221

15 20 25 30 35 40
T
10 BoOb#8 T R b IR AR 1k ih 28

Fig. 10  Curve of laser power with temperature

4.2.2 08 BT R A6 F

FHHOGES R 5 (55 Ansys #05 B
b5 0 4 ) 25 F S A 18 BR R L BE S 25°C L i
THOE A TARIREE 43 51 TAETE 20°C . 25°C
30°C \35°C Hl 40°C Ay HL I - 2Rk L 181 11 By
[P Fetkh 2. MSE5e 45 ] LUA A i 1 19 9%
JEAS A R Gk A - DR R S R A b —
FOWIEY] T T RO OGRS R AR E R RS
11,5 —Jr M I-P £ mT F3E B T & ot 4%
(4 B (B HL U3 R L 2 B AR TP i 4 it 2, DR
RHOGEE TAERCR . B AR IE BT 3 T O 25 Bk
R AP AN AT DA Sk O G AR R s mT LI BR
TR B OGSO AR ) B, HLAE
A IB AT R R v, T AN S8 Bl e 1 23 5 1
Jeas TAE A,



55 S IRk SIRBORES B ANSYS # 0y £ SR i o83

“}.—+—P
o> 5 % #

Su_:i:

i AT RS T 52 1 Ansys 10 Teepak

3, 5 R T A 7 7 B B 07 24T

ol TR R G S XA R I T B

Bl AT AT AR 5Ll e TR ) A I A A

P of il L 0 05 TR AL R i

0 10 20 30 40 50 60 70 80 90
I'mA

11 ORI T S i X R il
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