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Abstract: A solder mask technology by laser marking is proposed to solve the uncontrollable phenomenon of solder spreading on the
surface of the gold-plated shell of transmitter and receiver (T/R) modules during the soldering process. This technology uses laser to
cut a narrow mark at a specific position on the surface of the product shell, destroying the gold plating and thus achieving the effect
of blocking the overflow of solder. Furthermore, it utilizes the characteristic of the product material that is not easily wetted by solder
to improve the solder mask effect. Firstly, the optimal parameters for laser marking of T/R modules is obtained through multiple laser
marking experiments in this paper; Secondly, through high temperature and oxidation experiments, it is proved that the laser marking
technology will not cause additional damage to the edge of the marking line; Then, through solder mask experiments, it is proved that
the laser marking solder mask technology can effectively prevent the overflow of solder and will not have any other effects on the weld-
ability of the shell; Finally, through the actual production verification, it is proved that the laser solder mask marking technology can
meet the actual production of solder mask requirements by using special positioning fixtures.

key words: transmitter and receiver ( T/R) module; solder overflow; laser marking; solder mask technology; micro-assembly

DOI: 10. 16592/ j. cnki. 1004-7859. 20240106002

technology
0 3 % WA ETRHIT , 2O i 7 2 BTG, AR T 4
2 W 1 ) S T B 9 6 T 4R 4 2 0 E?ﬁﬂﬁl’éﬁﬁﬂi RSTHLYPR SR R R E s .

RBTMHA . S I (T/R) LRI B

T o1 1L DA BB, FL A6 T 5 AR

I VNS /R ALPR PR,

HEREAR BB 5L PP AR T2 e
el

BT IR AR R, 07 i o BT AR 2 1T B <2 S A 12 i 31

I#S HHE:2024-01-06  {&iT HH#§:2024-03-07

— 104 —

T T/R PR ERUR BEw , P Hp R AR S I b 250X 5T
T T R AT A PR SR W S A ) A i
DI F A o TEAZ MR LRI OL T 5T
B R R AN W] SR TR 18 i, T 5 ]
T/R AUFRREAPERE . TR, 7 R IO 2 B4
AR PR 1 i

AT B, 322 TR AR R ) 19 7 OB
Ak AT 18 3 o (HURE , ol T T/ RELAF A 28 TR Bk /)



- FRERLEA -

Faath, & HOCRI PR EARALE T/R H0F EABETES50

2025,47(6)

PRI IR SRR () B TR B R R TR B X
SRR BHASCR A A B U, 1y HL 28l sl A s 24
(T BELAR 790 5 S 35 7= R DT LA 58 42 B,
S T/R AL PERE

ARSCUL T/RAAFRRETAR B BELAR S F 58 H s, i it
XHEOCZIENBAR R 3 Hr ME 5, 4R ) T — RO E 2 En
BEAREOAR , i i T B UE A, e T FHAR BOR B
AT AR

1 Ot % B ey R 32

oAl AR BOLAE S — Bl B TR
AR B 38 A W7 T 5, BHOFN 53 TR 4R
AR P Rt e AR R IR TS — B OB ZIEN AL,
Wl 5 AR SC A (1 AN W k25 R W T T Y
oYU R LS

WOLZIENIS , P ot as 2 A 0 h 2 4%
IKFHOCH , 28 45° 2 S T B S e B 1A T IHOE R,
ZBEHNREERS 72 mA AR B — /MR
PEo WOLZIEN BN IE] 1 PR

ot | P

i) |l

Lo I N

K1 #oezEn s
Fig. 1 Principle of laser marking
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Tab.1 The impacts of frequencies and currents on the engraving lines
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Tab. 2 Laser marking parameter settings
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JEiE 1 100 50 1 1250
EE 2 100 100 1 1250
J#iE 3 120 100 1 1250
WiE 4 120 150 1 1250

WOLZIENS , 1 90 1% WAl T X Fe A i 2R 2t
Frigs, A2l an el 2 Jras i 2 ENRCRIE

a) JHiH 1
a) Passage 1

b) jEiH 2
b) Passage 2

c) i 3
c) Passage 3

d) J#iHE 4
d) Passage 4

K2 BOCRIENHCR
Fig.2 Effects of laser marking
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Fig.3 Effects of laser marking line edges after high temperature
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Tab. 3 The states of different solder masks
after high temperatures
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Fig.4 Effects of laser solder mask
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Fig.5 Solderability effect at the marking line
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Fig. 6  Positioning tooling assembly effect
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Fig. 7 Single-pass solder mask effect
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Fig. 8 Multi-pass solder mask effect

5 #%XiE

AR S A X AR OB 4 23 B, 38 1 T — M
TCZ B S XA T 2 BN BHAR AR o i bAE
TEEIR T AR T2 BEL R AT LR i L, O A
At MRS 2y BT RHIE TR A R P SR TR I RCR o S8k
UERT, B AT L RS2 PR A A 5K

22 3 ik ( References)

(1] EMNR, T %, £ #, % GFEMAEERLREME
REPIFE BRI S S PR AR [T ]. W HLAR T2, 2023, 39
(1): 12-20.
WANG Congsi, YU Rong, WANG Yan, et al. Progress and
challenge of operating performance regulation technology for
active phased array antennas[ J]. Electro-Mechanical Engi-
neering, 2023, 39(1) . 12-20.

(2] Z& ¥, thRWk, ZHie, % —Fh 2 EMERERLR
PBHRFgE ()], BT TR, 2023, 39(6) : 34-37.
LI Tao, XU Taidong, LI Yanlong, et al. Research on ther-

mal design of a spaceborne phased array antennal J]. Elec-

— 108 —

tro-Mechanical Engineering, 2023, 39(6) ; 34-37.

(3] #t fh, B &, IR, S5 ZORPORME 4R R i
HTZI]. Bisessk, 2023, 39(5) : 1-18.
HONG Wei, CHEN Zhe, ZHOU Peigen, et al. Millimeter
wave and terahertz integrated circuits and processes [ J].
Journal of Microwaves, 2023, 39(5). 1-18.

(4] RIgH. T/RACFCRBESADTEID]. L. Bl
i KA, 2020.
WU Yuying. Research on key manufacturing technologies of
T/R components [ D ].
versity, 2020.

(5] WigK, Bew K, 5k R 330 GHz S2aifL T/R 41FH
BTSSR B, 2024, 40(3) : 79-84.
LING Qinglan, YAO Changfei, ZHANG Yan. Design and
implementation of 330 GHz integrated T/R module [ J].
Journal of Microwaves, 2024, 40(3) . 79-84.

(6] BN, YLspAl. SRR T/R AR Eesat (]
B AL T RE, 2023, 39(3) . 44-48.
LU Shengang, JIANG Shouli. Packaging design of micro-

Electro-

Shanghai: Shanghai Jiao Tong Uni-

assembly T/R module of space-borne radar[J].
Mechanical Engineering, 2023, 39(3) . 44-48.
(7] = %, W%, £, 5 Z4E 0 Ikhpg A sk
SREEM TARSELT]. TP AR, 2024, 40(1) : 39-44.
WU Min, HU Henan, WANG Zihang, et al. Research on auto-
matic assembly and welding of three-dimensional circuit [ J].
Electro-Mechanical Engineering, 2024, 40(1): 39 - 44.
[8] REER, ¥ R, & W, % P H MR
I BFTAEAR, 2019, 40(3) : 151-152.
WU Yukun, WANG He, PAN Kuang, et al. Research on
highly reliable welding resistant technology for microwave
module[ J]. Electronics Process Technology, 2019, 40(3) .
151-152.
(9] R M, ST, MM, 55 &?ﬁfﬁﬁ]ﬂﬁ*ﬂﬁﬁﬁﬂu
WKOID. Beaigine, 2022, 51(5): 1
CHEN Sheng, HUANG Huiyu, DONG Xiongwei, et al. Re-
search status of laser cutting technology [ J ].
Metals Processing, 2022, 51(5): 1-6
[10] ENGLER O, LUCKE K. Influence of the precipitation state
on the cold rolling texture in 8090 Al Li material [ J]. Ma-
terials Science and Engineering, 1991, 148(1) . 15-23.
(1] 3 &, X W, EUrE. REFRE R b BARH A
[J]. AP TR, 2000(2) : 59-62.
TANG Jun, LIU Gang, WANG Tingyue. Solder mask tech-
nology in large-area soldering[ J]. Electro-Mechanical En-
gineering, 2000(2) : 59-62.

EEE I

I=E B,1997 A A, TARI,BFR ALK
HRBREILEZHER;

X B F,1979 S WL R R, FFR G @ A A A
IER;

B P, 1987 A AL, HELAIF, BRI A A M
WER SMEHHE LY,

MERE B,1986 54 ML, R TN, BFRF @AM
W SMAl T Y,

FRAKE  &,1980 4, RFAHM, TRIF, AT @A #H
WEARRBEL L,

Nonferrous



	组合 1
	XD6(李嘉伟)(104-108)


