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Application of laser technology in decapsulation of
plastic encapsulated microcircuits
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Abstract: The new process of laser technology combined with manual and automatic acid decapsulation
is applied to decapsulation experiment of small, heteromorphic and multichip plastic encapsulated
microcircuits. The laser etches the encapsulation materials above the chip accurately and incompletly, and
then combines with manual and automatic acid decapsulation to remove the rest encapsulation material on
the chip surface. The experimental results show that the manual and automatic acid decapsulation time is
8 s after laser decapsulation. Comparing with the traditional acid decapsulation, the laser technology in
decapsulation of plastic encapsulated microcircuits can achieve accurate positioning, shortening the time
of decapsulation, and improving the efficiency.
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Fig.1 Schematic diagram of plastic encapsulated microcircuits
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Fig.3 Laser decapsulation to (a) chip exposed, (b) the lead just exposured and the chip was not visibled, (c) both the lead and the chip
were not exposed; (d), (e), (f) corresponding profiles of acid corrosion.
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(a) X-ray photograph

(b) internal structure after acid decapsulation

Fig.4 N2IM4S plastic encapsulated integrated circuit
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Fig.5 Local diagram of metallographic microscope Fig.6 Diagram of direct acid decapsulation
&5 0t A A R R 6 BRI HBORE

Xof TR [ 268 B &% AR DE AT 0 L SE . R FROCTT B BT A ST B ALIEATIT B, JT B S AR 45 44 1 7 4
Blo6 Fios, AOE R o 4 2 8 R AR 2 NS 7 (08 0 2 51 4k, i G REAil b 2 25 S0 i ok ik i), o DL WY 8 Y
ROR R, TR [ 3 T LR 00T 25 7 AT B i, A U BR R R S TR A s M DO R T
AR EPR A $E i, EL Y BRI AR AR AN R T OT B p R E L. e, XTI ZHUE S B R R U
FIABOCH AR REOE MR E AL HER, 250 R 8 Mot B b B Z T, JT B8ORS 22U 2 B 2K

FAN, XTI IB B g AR AL G A S BTSRRI B HOR, SIS Z R i, RO IT E ARSI A
HA W R, AR Hs 1 m 22150 P R T .

3 i

FIABOCEAR S T3, ASMITEME S MHITE T2, XMEOLTE . 355 T2 S Btk 17 004 LOKS 6 12
PO T B A MR R, B T 8 SR T B S8 O R T

MG B T 2R UL, ZITE T A HA G AR . 4T B ] $2 0 T B8R R s, JUHx T
N S R 2 BE R W S GR A AL G 07 X LUS BT B H A, SR % T2 RE RS BURHR 4 A9 T B RUCR

SE Wk
[1] FHARADE. BHEBOELHRIFHERNFA]. BFS5EEE, 2009,99):12-19. (YIN Ying,ZHU Weiliang. Introduction

of non-destructive decapsulate technology for plastic encapsulated microchips[J]. Electronics and Packaging, 2009,9(9):
12-19.)

[2] RIFIF.44TAR. 37 o088 2 09 B SR ) B A3 B O E: (0], B 772 0 T S8 5 3R 3058, 2004(5):52-55. (SONG
Fangfang,NIU Fulin. Destructive physical analysis of plastic encapsulated circuits[]J]. Electronic Product Reliability and
Environmental Testing, 2004(5):52-55.)

[3] biFHFHE. EHE ML, R B2 N & B 7 I8 AT B3 T2 0F5E (0], BF T 280K, 2008.,29(1):5-7.
(HANG Chunjin,WANG Chunqing,TTAN Yanhong,et al. Novel decapsulation process for plastic packaging electronic

W

device with copper wire interconnection[]J]. Electronics Process Technology, 2008,29(1):5-7.)

[4] P, BOLHEARS TR ] H&H# SR AR, 2009(2):127-128. (DAI Bo. Laser technology and industrial applications[J].
Equipment Manufacturing Technology, 2009(2):127-128.)

[5] RUpUEFEPE PR AR RUHOG LB el 5 52 96258 B RO O AR (D). KRR 22 2 5 L 715 B 22 4, 2014,12(3):453-
456. (SONG Haifeng,TANG Dan,CHEN Tao,et al. Development of experimental thickness measurement instrument with
two laser displacement sensors[J]. Journal of Terahertz Science and Electronic Information Technology, 2014,12(3):453-456.)

[6] TSR, AF . R S A BOG A8 kooh 38 3l L AR (0], K86 22 Bh27 5 L 145 B 2742, 2013,11(1):152-
156. (WANG Wei,XIA Liansheng,CHEN Yi,et al. Laser diode driver used for triggering Photoconductive Semiconductor
Switch[J]. Journal of Terahertz Science and Electronic Information Technology, 2013,11(1):152-156.)

[ 71 BEAPF- 0k S8 B0, A5 i D A0S B A vh R R G R BOR )] RBR 22 B2 5 o 715 B 2# 4, 2012,10(2):225-
230. (GUO Zhongping,YAO Daojian,ZHAO Qiang,et al. Key technologies of integrated control system for high power laser
facility[J]. Journal of Terahertz Science and Electronic Information Technology, 2012,10(2):225-230.)



%5 M B RE: BABEAREEHFZHAHPHNA 841

[81 ¥ FRevBe SR H A WOL R 5 AR S AR ALK A R 4l i b B9 )], ALKl iE H0R, 2011(3):51-54. (YANG
Jianping, CHEN Xuekang,WU Gan,et al. Laser ablation and its application in fabrication of spacecraft antennas[J].
Aerospace Manufacturing Technology, 2011(3):51-54.)

1EER N
% F(1986-), &, WIEHEHET A, ZEEE(1989-), H, WEMHET A, %
A, BYELTRRIG, EEMFR N HEF oI +, BhEE T ARG, B E N F oo
1 DPA F AR KAk 243 B .email:liyangion@ DPA $ AK.
163.com.

REERR(1982-), F, SUMEMGTA, A
d, TR, EZNFEETIUHME DPA HIR
W Lo bR B

ERARN974-), &, TTFHEETA, W
+, BT REI, EEMNFEFIOHRME DPA
Fe AR T I T 2 R B AR B 5T

BN QCL THz B NG RHER

KMEAEHAREST AMEBR L LR RGNS, EEAVESF ., ReH 2. EL B FARLA I
oA, RREBRFRONE, PHRBAREAR T O KHBRARAFZF ZHRAAEAR I TR
BERGEIFHFT, M 2011 FFBFRETHEGOFR I, WAVETIET Kt EFRBYO B48 2 455 1
A, AREHBHR, KHEZEEHREARAEASE, THEIAH EHEHIX QCL THz 4 & AR RIZAEL,
BRAKZT &R, AMWiER, FRRMREMGLLHTIAR, B 1 P 2588 Re 85 BT B8 o)
AR A AR BRI, Z ARG B AT E RSP AEEF] 100 um, & TEFRMALKF, ZARLTAFRET
AR ERADHEEFERFHRAT., ARILRT, PAREFERAF LGN L,

B 1 () BERRAFRA (b) MEGKREEASE () MEGMEFRILE d) KFEARFRA (o) MEWRBEILSE () 48569484 B I



