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Through Mask
Electroplating

Contact under Pressure
and Heat

~ 5 bar, 260 – 300 °C (Sn-melt)

Formation of 
Eutectic Alloy; 
Tmelt > 600 °C

Cu

Sn

TiW:N

Sn, 
liquid

Cu -
Interdiffusion

Cu3Sn
eutectic

alloy

Through Mask
Electroplating

Contact under Pressure
and Heat

~ 5 bar, 260 – 300 °C (Sn-melt)

Formation of 
Eutectic Alloy; 
Tmelt > 600 °C

Cu

Sn

TiW:N

Sn, 
liquid

Cu -
Interdiffusion

Cu3Sn
eutectic

alloy

30 µm30 µm
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n x m
pixel

IDRAIN

DEPFET- matrix

VGATE, OFF

off

off

on

off

VGATE, ON

gate

drain VCLEAR, OFF

off

off

reset

off

VCLEAR, ON

reset

output

0 suppression

VCLEAR-Control
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-: BCB layer with openings to define 
TiW/Cu/Sn System

-: Handle wafer acts as back side protection
layer during the IZM processing

-: Metal system done at IZM:
100 nm TiW,  sputtered 
200 nm Cu,    sputtered
1 m     Cu,    through mask electroplated

-: on a 2nd Wafer: TiW + 5 7��1!�C�6�7��$�

:1:��

$�2 >
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Top chip
Cu and Sn coating

Bottom chip
Cu coating, bond pads

No underfill

Inter chip vias
15 x 15 µm²
5 µm vias to LM

Redistribution 

Insulation trenches
15 µm

Passive area
heat spreader

External IOs
standard wire bonds
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Face to Face modular
(F2F-M)

W-Plug / Cu / Sn

ICV / SLID

W-Plug / Cu / Sn

Sn

ILD 5-7 µm

Isolation
Tungsten Plug

Si 10 µm

Passivation

Copper

Face to Face modular
(F2F-M)

W-Plug / Cu / Sn

ICV / SLID

W-Plug / Cu / Sn

Sn

ILD 5-7 µm

Isolation
Tungsten Plug

Si 10 µm

Passivation

Copper

ILD 5-7 µm

Isolation
Tungsten Plug

Si 10 µm

Passivation

Copper
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• Via Opening and Metallization

• Bonding to Handling Substrate

• Fabrication of Tungsten-filled InterChip Vias
on Top Substrate

• Thinning
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• Fabrication of Tungsten-filled InterChip Vias
on Top Substrate

• Via Opening and 
Metallization

• Thinning

• Opening of Plugs

• Electroplating
Copper
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Copper

• Fabrication of Tungsten-filled InterChip Vias
on Top Substrate

ILD 5-7 µm

Isolation
Tungsten Plug

Si 10 µm

Passivation
• Via Opening and 

Metallization

• Thinning

• Opening of Plugs

• Through Mask Electroplating

• Alignment and Soldering

SnAlloy

+�	�0 �� ���	��" ���	�1��
 3��� ��13�� � �@
��
!����

�@
��
!����



��������	
���
������
���
�������������� ����
�����������	
� ���!"����#
�	
�$��

&���'(�'&����%)���������

�*�&+,

� $���������������� ��	���	�  �  ���	� ���%��	���#�
64�9�64�J�R��4�9�4�J�R ��������������	���

� 65�J��
��� ���� >5�J��
���� �	��������	�

� 4�J�������	� ���	� ���	 �!��	���!���  		�  ���	�

� ;������!	��	 ���
������	� �		� ������ 65555�1G�

� +�����	�� �����	 ��
 ���
�#�D5�J�����
������ 6>4�J��

� $�	�� ���	�%�� �����	  ���#�S6>5�;�T�>4���R ���
 ��'	

� 
	��!�	� ������� �	�������	#�4��Q ��� ���������� �������

� 8���� ���	 ���!������ �������� ��
�����	�#�0?�U ?5��) ��/ �������/�!��	��������
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