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NL1: Aluminum Bonding Wire with High Bondability and Corrosion Resistance
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Abstract

Aluminum bonding wire is conventionally used as an interconnect for power semiconductors as
represented by the power module. In recent years, the application of aluminum wire to the lithium-
ion battery module is also increasing due to the rapid proliferation of e-mobility such as electric
vehicles. Our aluminum wire, NL1 is characterized by a large process window and high corrosion
resistance, and suitable for both power semiconductors and battery connection. In this paper, we
introduce our NL1 wire with the focus on its process window and corrosion resistance.
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Example of connection of battery cell using wire bonding

LCWLA, EFE) F I LA F VEBONy 7)) —FEY 22—
VOFRME L L TOTRELIR TETn5, ZOKE%R
HHIZ, IO EV 2 iH0 & § % E-mobility 02087
KIZH D, EVHNY 7)) —ET a—VIZHWHNE ) T
T AA K RIS CHER, T ALE, X FRIo
3FH IS NDED, DR THHEROEME FH
L7y 7)) =Y 2= VOREMIZ AL T A Y S s
LU —ADHEIML TW5DH3D, Ny 71 —FY 22— LTI,
TAVIEEENAN-BOEFEIZHC LN, #BETED
HERFICIZe 2 — XL LTOHREDH- TV A, F 212
TAXYKY T4 VI E BNy 7Y — b VOBEEB &R
RS

Ny TN —=FET 2= VT, RYFq 27 T4Y 0%
XRE LB vy TOREMITIE NI, /NAN=2IF
CuX Al DVHWHENT WA, Ni % CulldED L D
BALOEEE TR T VWEMTH L7280, BT /NS A
T—RIICHW SN D Al OBERm/ Sy FIZERBET ALY
RUTF 4 v O E I E . £2, 7)== LHNT
T L 7215 AT b B P8k 73 4 2T,
Ny T —EY 2= VOBMF v v TRNAN—DEENIL
THHMEPRA L LT W e HEIN TV LR, 7
YRV T4V TEHOBEBEDIES DX RHEEMOALE
&, B EVEOAFEREIKTICERET 5720, FEEEkT
INA A[FRE, Ny T =V 2= BV Th, BAT
TAXVBEEICBITDIFFICEE LR /NT A=Y ThHb, &5
I2iE, Ny T —EY 2 VIFEMGHAREICBNT, KK
G - EIEBRBICI S NS 70, AL T A ViEE
BV TEELREREICE 579,

HER~ A 70 XF WD LIZ AL R T4 2 74
NL1 &, BEN-HEM (hwrat Ay 1 v By (BET
REZ BRE SRR PN) ) L MR A BB & L7z vy — Pk L
Ny T =Y 2= VHEOWHIZHE LA O T 1 X
Tdhbo AHIETIE, NLIOTat 2w 1 v K L&tk
W27 4= AL CEGBNET)

2. 7AtX7 4 2 RIOFHE

21 FHEAE
Tat AT 1 RO, s L7245 3 BRI Ol

H A& # 8 B W H4a245 (2025)

Bond-1Q GmbH) & H[ETiT-7212, FHMiIZIX, 7 A VF
300um @ NL1 OAf1iZ, ikt & LT NL1 & [R5 OFEME
BrFO3THBEAD Al TAVEHHAL, B1IIEKETAY
® BL (Breaking load/ #¢[¥ii#%) & EL (Elongation/ i UNEE)
DIEZE R, B, 3HEOLETIAYIEIRy 717D
AX L LTHHTHNHEHEIN T30 TH L, 7
A X R ¥ ¥ —I| F&S Bondtec #1: % Bondtec 5850 % i L
EWZa—7 1 v 7EOENEYGD Cu i (OF Cu : HE
>99.96%, EA08mm) AL/, Culd/Ny 7V —%F
V2= VTIRNAN=E LTI, 287 — 2P KT EARE
DFEMB L L C—MMICEH ST b, CuBUEHEAMN
BORMBEROIESDEZ MR L7208, TAXYRY T4~
TR ERVEILE 24T\, RGN ORI & Br 2 LT
S L7z MBIZTAYRY T4 ¥ T &iTo72 Cu bt
DEHEERT,

TOv AT 4y FYOFEZIE, Ry 7 A -Xyr U5
1] (Box Behnken Design of DoE) % ##H] L 72o i (Force) -
AW/ — (US power) - A KM (Bond time) O 3 DD
FHENRGA—F DI M) v I ATRY T4 Y T RTFV, &
PHRIZEAHOBENIE (X 4) & > = TREDOWEEIT- 720
v 7EERIER Y F 7 2% — (Bondtec 5600) % JAWT, ¥ =
TEEH 30um (T A XED 10%), ¥ 7 HEE 300 um/s D
M (®5) T2nd R FOREf- TITo72, TAEL 72
EIREE Y 2 TBEOT -5 %2812, SOV 7 LT
(Minitab) # lWTE I A YO TOaL Ay 1 > FyOflE%
f1-720

F1 FHET AV OBRGEE & HUR
Breaking load (BL) and elongation (EL) of tested wire
Wire NL1 Wire A Wire B Wire C
BL (cN) 355.6 361.3 326.3 372.0
EL (%) 218 183 185 24.0
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Shear test condition
Shear speed = 300 um/s. Shear height ~ 30 um (10% of
wire diameter).
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Bonding force: 700cN
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Process window (white area) for each wire
Red line: shear force = 1250 cN. Dashed blue line: deformation = 1.3 x wire diameter.
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SEM images of wire cross-section after pressure cooker test

— 44 —



NL1 @ EEMEMBEEICEBNAAIR T 2T 714 Y

332 (2021)

13) Luo, D. et al.: Electronics. 10, 194 (2021)

14) Pahinkar, D.G. et al.: Advanced Engineering Materials. 20,
1800039 (2018)

15) DVS 2811 Test Procedures for Wire Bonded Joints (2017)

S ARHLPE  Noritoshi ARAKIT

Hik~ A 271 x5 )L (k)

FArBRTEH k&

Br R kL JBU158-1  T358-0032

JEEHTR Yuya SUTO
HAEL gk (BR)
JemPART R gERr  TAERTSEE

I P& Takashi YAMADA
Hek~ A 71X &)L (8k)
RERR AR it (T2)

/NHRIE  Daizo ODA
Hek~A 71 X&) (Bk)
il sesls  #E

— 45 — B A& # gk B W H4a245 (2025)



