
A reconfigurable device 
for GALS systems�

 
Tomohiro Yoneda 

 
National Institute of Informatics�



Backgrounds�

!  FPGAs are now used in many applications 
"  not only for prototyping, but also for final products 

!  It is not easy to implement large circuits on a large 
FPGA 
"  mainly due to complicated timing constraints 
"  GALS approach can be a solution 

! Related work 
"  GALS FPGAs 

#  Communication mechanism is fixed 
"  Asynchronous FPGAs 

#  Fine grain architecture, not suitable for GALS approach  
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Proposed Idea�

! Architecture 
"  Reconfigurable asynchronous components 

#  Specific to communication mechanism 
!  Various functions implementable 

$  Routing algorithms 
$  Dependability functions 
$  Data stream processing, etc. 

"  Much coarser element blocks 
#  Based on MOUSETRAP pipeline stages 

!  Bundled-data style and transition signaling protocol 

#  Low power and low performance overhead expected 
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Proposed Architecture�
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Data-path of PSB�
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Example of PSB usage�

2015.5.7�ASYNC2015 6 

TL0 TL1 TL9 TL10 TL19TL11

SBSB

4

4
4

TLn : 4bit-transparent
           latch blockGin0 Gout1Gout0 Gin1

Inputs

Outputs

SB� SB�

PSB�



SB

SB

PS
B

PSBSB

PSBSB

PS
B

PSBSB

PSBSB
PS

B

SB

PS
B

PSBSB
PS

B
PSBSB

PS
B

Synch.
FPGA

Synch.
FPGA

Synch.
FPGA

Synch.
FPGA

PSB: Pipeline Stage Block
SB: Switch Block

SB (Switch Block)�

2015.5.7�ASYNC2015 7 

n n

n n

n

n

n

n PSB0

PSB2

PSB4

PS
B3

PSB1

TLs TLs TLs

TL
sTLs

SB�

SB�



Control circuit in PSB�
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Control circuit in PSB�
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Control circuit in PSB�

2015.5.7�ASYNC2015 10 

����

����

���� ����

���� ����

����

Control signals�

Data path�

Switch 
matrix�

AND array�

Pr
od

uc
t t

er
m

 
al

lo
ca

to
rs
�

AND array�

Pr
od

uc
t t

er
m

 
al

lo
ca

to
rs
�

CK1

CE1
D1

CK2

CE2
D2

Q

Q

RST

SET

Logic elem.�
Logic elem.�

Logic elem.�

Logic elem.�
Logic elem.�

Logic elem.�

Function block�



Control circuit in PSB�
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Control circuit in PSB�
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Delay issue in MOUSETRAP�
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Delay issue in MOUSETRAP�
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Delay issue in MOUSETRAP�
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Delay issue in MOUSETRAP�
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Delay issue in MOUSETRAP�
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Delay issue in MOUSETRAP�
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Delay issue in MOUSETRAP�
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Delay issue in MOUSETRAP�
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Delay Tolerant MOUSETRAP�
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Delay Tolerant MOUSETRAP�
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Delay Tolerant MOUSETRAP�
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Current and Future work�

!  Interface to Sync. FPGAs 
"  Pausible clock mechanism, … 

! Evaluation of performance, overhead, … 
! Estimation 

"  Amount of control circuits 
"  Amount of configuration memories 

! … 
! CAD for reconfiguration�
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Thank You! 


