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In this paper, a CMOS-compatible chip-to-chip (C2C) 3D integration platform is presented.
The developed technology allows reconstituting a wafer from diced and thinned chips.
Then, chip-to-chip bonding and TSV fabrication steps are accomplished in wafer-level.
Two dummy chips are successfully bonded, and TSVs with parylene sidewall passivation
and electroplated Cu metallization are fabricated. The resistance measurements
demonstrate average TSV resistance of 0.5Ω. The proposed technique introduces a
simple and low-cost solution not only for 3D integration technology but also for
applications involving CMOS post-processing in general. Y. Temiz et al., ECTC’12

• Proposed 3D integration process comprising wafer
reconstitution, bonding, and TSV fabrication.

• Back-to-face type via-last C2C integration process. Identical 
or heterogeneous chips can be post processed after dicing.  
The TSVs are fabricated after alignment and bonding. 

• Each chip comprises four 
32-bit LEON3 processors,  
memory, and 3D Network-
on-Chip.

• 120 TSVs: 54 Power TSVs 
and 66 Signal TSVs

Tape

Chip 
thinning

Redistribution
layer

Through-Silicon-Via (TSV)

Bonding

Wafer1 fabricated 
at the fab1

Dicing

Wafer2 fabricated 
at the fab2

Chip1 Chip2

Silicon
substrate Top metal

Dielectric
layers

Top Chip
(50μm)

Bottom Chip
(50μm)

Parylene

Electroplated Cu(Resin)
Via 

opening

(Cross-section View)

A-A’

Thinned 
top chip

Carrier
wafer

Releasing 
tape

i. CHIP EMBEDDING ii. CHIP-TO-CHIP BONDING

Adhesive 
bonding

iii.TSV FABRICATION

TSV

Bottom 
chip

Carrier 
wafer

Embedded 
chips

Al pads on 
the chip

Parylene

Carrier
wafer 100μm200μm

Parylene/Cu 
TSV

Al pad

Carrier 
wafer

Top chip

Bottom chip SiO2 100μm

Top chip

Bottom chip

Parylene

Al pad
(Bottom chip)

Al pad
(Top chip)

SiO2

10μm

C
h

ip
 E

m
b

ed
d

in
g

B
o

n
d

in
g

 a
n

d
 E

tc
h

in
g

• Diced chips are thinned down to 50µm and embedded into a carrier wafer by parylene deposition.

E
le

ct
ro

p
la

ti
n

g

• C2C Bonding • Al, Dielectric, and Si Etching • Sidewall passivation

• Seed layer deposition, dry-film lithography, and Cu electroplating. • Chip releasing

To
p

 C
h

ip
 

G
rin

di
ng

 d
ow

n 
to

 5
0µ

m
C

hi
p-

le
ve

l p
ho

to
lit

ho
gr

ap
hy

A
l, 

di
el

ec
tr

ic
, a

nd
 S

i e
tc

hi
ng

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

1st Row 2nd Row 15th Row 16th Row

R
es

is
ta

nc
e 

(o
hm

)

Average Resistance per TSV

Before heat treatment
After 5min @ 200°C

28

30

32

34

36

38

40

42

44

46

48

50

52

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

R
es

is
ta

nc
e 

(o
hm

)

Row Number

Total Resistance per Row (16 TSVs in series)

Stack 1
Stack 2
Stack 3
Stack 4
Stack 5

Top Chip Layout

To
p 

C
hi

p
B

ot
to

m
 

C
hi

p

R
TS

V

R
TS

V

R
TS

V

RInterconnect

RInterconnect

RTotal

y = 2.0883x + 0.4614
R² = 0.9999

0
5

10
15
20
25
30
35
40

0 5 10 15 20

Re
si
st
an

ce
(o
hm

)

# TSV

16 TSVs connected in series

y = 2.2282x 0.6839
R² = 0.9978

0
10
20
30
40
50
60
70
80

0 10 20 30 40

Re
si
st
an

ce
(o
hm

)

# TSV

32 TSVs connected in series

y = 2.0885x + 1.0463
R² = 0.9998

0

100

200

300

400

500

600

0 100 200 300

Re
si
st
an

ce
(o
hm

)

# TSV

256 TSVs connected in series

EPFL Press Release

100μm

• Cross-section view of the two 50µm thick chips connected with Cu TSVs.
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1280 TSVs from 
5 different chip 
stacks are 
measured, and 
just 10 defects 
are detected.

0.5Ω of TSV 
resistance is 
measured.

Chip front-side Chip back-side

50µm

3D Integration of Multi-Core Processor Chips

Top Al

Cu TSV

BEOL

Si

CMOS
Chips

4mm

4m
m

Landing metal
(RDL)

Via opening

Identical 
chips

(pad to the 
upper tier)

Via pad

Adhesive
bonding

(Die Photo)

(pad to the 
upper tier)

RDL

To
p 

C
hi

p
B

ot
to

m
 C

hi
p

Al pad

~4
0μ

m

Cu

~1
0μ

m

Parylene

Cu

(pad to the 
lower tier)


