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New thermal isolation high
frequency signal transmission structure
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(1. The 29th Research Institute of CETC, Chengdu 610036, China;
2. Sichuan Province Engineering Research Center for Broadband Microwave Circuit High Density Integration, Chengdu 610036, China)

Abstract: In order to maintain the constant temperature of the constant temperature region of the directly tuned electrical/optical
conversion module laser, a new type of thermal isolation high-frequency signal transmission structure is proposed. This structure
uses a capacitor of a low thermal conductivity medium to transmit high-frequency signals, increasing the heat transfer resistance
between the radio frequency and the laser chip in the electrical/optical conversion module effectively, and reducing the heat con-
duction from the radio frequency to the constant temperature region of the laser chip. The simulation results show that compared
with traditional circuit chip overlap structure and gold wire cascade structure, the proposed transmission structure reduces the
thermal load of the semiconductor cooler by 20.5% and 10% respectively, and reduces the current by 100 mAand 60 mA respect
ively. At the same time, the maximum return loss of this transmission structure in the frequency range of 2~18 GHz is only -16.7 dB,
which has good radio frequency transmission performance.

Key words: thermal insulation, capacitance, low conduction, electrical/optical conversion module , thermal electric cooler, return

loss

058

TERGPOE T4, BRI / e — R
S T IR BB B L I Hof s e (5 %
AT S AR BEAL R BROERR S B R X R EE
W= B 8#1.2023-04-10,

YEHZ B B (1983—), 5 DU BEBH A Bl &
T, SEERRTOT 1 e e N 2 sip B
HOE TR, BRI R AR |8
& NaoEdkeh [ B P R e 1 T -
* AR KR (1990—), 53 WL, B [
S e R OV B PR AR R ‘ m

AU — MO R R R e s R A
PR DR 2 R AR A, S B R LR MR AR
Fg g dE bRl LGRS S B I, 3l H R H]
R 2 (TEC) X HOLAR & A SEA TRl A,
S TARAEIEIRLIX . SR, SR, FEAE SE Y B A /0t
Feadirrrh, OB ORBOEEE A AL TR TR,
IMBRAF 5 BROCA SR E BRI S 22 Bk
BT AR AR R A AR S IE S R S m ., (Hx
A A A T e IR PR v, BB I DX Jal ) R 23
1 4y 22 B L R R A AL 1 AR I XK O G AR
SR L PR ER S WO AR A fE i D0 A F4

60 ABIZHFe 2023 455 5 1



3 63

) £ 10 2 PR B X TR, TEIE e e il i
JEARIEL PR , ¥ 2 MO L AR O R AR 848 i X
JE o O T RFREOGAR S TR IR DR AN E , A SR
HH— R B A R R 2 i AR A o

1 ERRESIE SRS

TE S S 5 S L A g v, R SR U o DX e
FOL AR A E R D 4 22 ALk L i R IR Z 2R
OO AR X R R EE AR PR AR A
HEXRIROEAR SR Z A S H AL T FR AR %
ekt i AR T i, ol LARE RS I B s RO A%
fE DX (B B Pl o (EUR:, 70 R BE A% PR
I, ARMECUIEZ AL M S5 H6 7E 2~18 GHz JiE: N 11
SPPAEHITERE . PRI , AR SR H — T B A B 88 i it
R ity CR AR RIS R AU T %
QA B2 B R, HESE 1 R,
TE IR R R PR B R A S e At AR 2
A4z T PR 3 ) A S AU e DX S ARG A S
PR DR 2 AL A L, [RIIRDA S PR AR AR 0 4 2

TR R LA 05

B 1 FENARESHIESEREN

"
7241 72.00
63.69 | 63.34
s il
113750 03737
2878 2871
20.05 20.05
&@iRE /C R@iRE [ C

(a) FLBKAFEHAL AL

(b) S 2ZPTRALEGH

B FEA ST BB A B

I BTEFEAE LA Y 2 42 i Az 0], 7k 1) £ 128 g At
{55 R DR A A BEL ) 1 P 5 ot DX ) i 85 A%
R Z RO AR B Z 18R 4 22 8 (9 7 2O 52 B
AR5 By o

2 (FESHT

ARSI G AL i 4540 (R B R #5482 4 4
R ) KT 4R R BT 5 e A S AR A A5 A iR A T
TAAT7 LRI S 1 B L
2.1 MAEXT L Hr

P BB H0M 1IMD04021-05 TEC S804
EAHOL NG 1,36 2 PR, 7eff Bad AR rp, i
5 TEC WYL, AT 70 CRRESIRE T M BOGE L
FAERAZS I IR R AE 20 °C IEE T E S R k2
3 P

L2 ATLIE T, SRS AR A AR L, H %
RSN a2 FIRAL I a5 H 2 T 2 (R AL B e
TR IX, 3k S BUTE R X FEL S LB T R o T L AR A
as R LT A5 | 3 X (R S AR Ak

*1 AMFESY

2 {8
PR IRE/TEC IR /C 70
WOGEE T DIFE/W 0.2
TEC %5 1MD04021-05
HLAS L8 0T (AT B8 ) /T W/ (m-k ) ] 0.4
% 2 1MD04021-05 TEC S#{
WEGREC  AT./K Oued W L./A Upod V
27 71 2.35 1.5 2.6
50 77 2.56 1.5 2.9

FE AT Qs L U 73312878 TEC PiYfICKIRLZE | TEC 1Y
PR ZE R O IR KR G \TEC feifrilid ik
HLUE Y TEC 383 e KRR TEC PG L

(c) HUATEHAL LS H:

B2 3MEmEaNRFERESR

2023 4E5E 5 ARAIEHEA 6




3 63

RGOS e e

* 3 3MEMAMHESE RS

. X 3R] (5 44 TEC i
. DOEfE TECH
G TEs Sy i TEC #4 oA TR
FNH 1
e I Bw
M5 0.169 457 620 1.044
G 22K 0.023 10.3 580 0.92
ML P44 0.005 24 520 0.83

M 3 AR, R LR ) LR R R A A 22
IRALEMES AR L, SRFAS SCHR S 1) e A A8 AR T 254
i, TEC B HLFEFEAR T 100 mA F1 60 mA , DIFERE( T
20.5%F1 10% . X FBHARSCHE H 087 R AR 125 = s
AT ARG O] A RS R B DR A TE R
X Z[H] B L T2
2.2 BHEHIMERETE

A SCXT HEFSS HLRE R h () 3 A 5 AR S 2 4
CHRLIE 384 4 2 00 L5 ) S A Fr e etk A 7
U5 B, ST T SR s BT 5 S8 45 R 5000

sk 4.8 3 B
% 4 HFSS BEMFESH
2 {8
TAEM/GHz 2~18
HaL % R A RT/duroid 5880(/ HLEHH 2.2)
LA LA AVEIEIE (N BEECN 4.3)
S22 FHA um 25

M 3 AT, 1 2~18 GHz $BE N , A£50 1 H 35
AL IR AR KA -0.1 dB, [l i FEEE
=30 dB, fE4PERE R 4F . WA SO A S 4
22 RIRAL R S5 H 0 P RE A — B, 4l ABURE SR KA Y
29°47-0.22 dB, RIS HiAER (LN -16.7 dB, HI4
FE 18 GHz M Ah o FEAVE SR, 15 5% ) [ml i

0
m
2
W 013}
=
S -02sf
® oF

20 |
m
2
W o30F
. -40 - Bk R 5

o T Gt B

- — wEi

-60 : . : ' I ; :

0 4 6 8 10 12 14 16 18
% /GHz

B 3 3 MEHLILE 2~18 GHz SR MBSHME MR E 4 R

PFE/NT ~15 dB, BV AT RIESH A 5 (0 R A4 i
FUIA SR T W SIS AR S 5 5 (5 5 4 2 R A%
EREEA R PEREA Y, TR 2 2~18 GHz S B
S EER

3 FRiE

ARSCHRE T — o R A AR B L L A
M, LR PRI A0 BT %) L 250 R A% Hi v ML
S, AR T SR RO R R AL
B, RIE T 2~18 GHz 1 BL N B SR AL St RE , /> T
SR X BB A IR X 2 [ et . Y
LR /7 SERE A R B SO0 TR IR DX AR IR AN
AR, AR SRR H 0 TP B B i AL A i A A h
1) TEC 7 2 DIHE LLAZ GE 1 Ll 5 A H 2 s 22
PIRAL LSRG 3 AR T 20.5%F1 10% ., 1% N £ 18
HL / AR R DIFE N P AT TR o

o

k.

[1] CAPMANY J, NOVAK D. Microwave photonics combines two worlds
[J]. Nature Photonics, 2007, 1(6): 319-330.

[2] YAO J P. Microwave photonics [J]. Journal of Lightwave Technology,
2009, 27(3): 314-335.

[3] AIWYN J S, KEITH J W. Microwave photonics [J]. Journal of Light-
wave Technology, 2006, 24(12): 4628-4641.

[4] GHELFI P, LAGHEZZA F, SCOTTI F, et al. A fully photonics-based
coherent radar system [J]. Nature, 2014, 507(3): 241-345.

[SJPAN S L, ZHU D, LIU S'F, et al. Satellite payloads pay off[J]. IEEE Mi-
crowave Magazine, 2015, 16(8): 61-73.

[6] 285555, BiIbenf Bl 45 S TR AR i v DUsd SE RO H / 6k
PR, el FHA 2020, 44(6) . 32-35.

[7] BGEl (200 BURAL 55, BE TR TR -G 8 U DO SEE S H, /'
AR PR Sl s R | 2021,45(2) . 51-54.

[8] ZFHF, BRESNS. JLTT MR WM AN KR i 5 v G A
SrE AR JGEFHAR 2022,46(6) . 10-17.

[9] B , 2T (LGN, FET 4352 B4 PO D' 2T ek e e it
SHERENIR[T). G EHAR | 2023,47(2) . 64-67.

[10] JATER | RIES , BOGHL. BB L LT e RO 4%
THSHE A R R [T]. BOtARAR ,2003,24(5) . 65-66.

[11] FhAIE X T , VL. TEC 19~ SEBOE S E R 4% R gtk it
[7]. LM S T, 2014(8) ; 52-55.

[12] EK, AT, —FhEET LSRR GEOCIRIE 58 5 RG]
Y fER AR 2023 ,47(3) : 52-55.

(13] TRAEME. ARG 5 B H AR M]. L s it
1992.

[14] INCROPERA F P, DEWITT D P, BERGMAN T L, et al. f& 4 FI{% it
SEAEIIM. BRI B At AL Tl e, 2006.

[15] POZAR D M. f{{¢ TRE[M]. 5RZEAL R RAL, RAERT 45 % Jbat.
HLF Tl ih Rk, 2010.

62 RBIEH A 2023 FH 5



