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Reuse of the 
Single-Service-
Level Input-Port

Reuse of the 
Single-Service-
Level Input-Port
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Reuse of the
Single-Service-Level

Output-Port

Reuse of the
Single-Service-Level

Output-Port

Inter-Service-
Level Arbitration

Inter-Service-
Level Arbitration
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* Latency for async router specified for header / body flits.
** Synchronous router has a critical path of ~20 FO4 gate delays, matching or outperforming other published results.
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Multi-Service-Level 
Router Critical Path

Single-Service-Level 
Router Critical Path

Router Router
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VC classification

SL classification
Sending Request 
to Output Port

Virtual Channel
Admission Control

Intra-Service
Level Arbitration

Inter-Service 
Level Arbitration
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Host Interface
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Ethernet
IF unit CPU

unit

RAM
unit

HW
unit

Ext RAM
Ctrl unit

FAUST

FAUST FPGA

FPGA

Ext RAM
Ctrl unit

Eth
TRX

Ethernet
IF unit

Eth
TRX

RF1
IF unit

RF1 module

DAC
DAC

ADC
ADC

Analog

TX

RX

RF2
IF unit

RF2 module

DAC
DAC

ADC
ADC

Analog

TX

RX

Flash

FPGA
JTAG link

Flash

LVDS Test1 links

Test2 links

Ext RAM
Ctrl unit

Ext RAM
Ctrl unit

RAM

RAM

RAM

RAM

LVDS

MTETH FPGA

Standard component

Integrated unit (FAUST – FPGA)

ETH FAUST

Ethernet
IF unit CPU

unit

RAM
unit

HW
unit

Ext RAM
Ctrl unit

FAUST

FAUST FPGA

FPGA

Ext RAM
Ctrl unit

Eth
TRX

Ethernet
IF unit

Eth
TRX

RF1
IF unit

RF1 module

DAC
DAC

DAC
DAC

ADC
ADC

ADC
ADC

Analog

TX

RX

RF2
IF unit

RF2 module

DAC
DAC

DAC
DAC

ADC
ADC

ADC
ADC

Analog

TX

RX

Flash

FPGA
JTAG link

Flash

LVDS Test1 links

Test2 links

Ext RAM
Ctrl unit

Ext RAM
Ctrl unit

RAM

RAM

RAM

RAM

LVDS

MTETH FPGA

Standard component

Integrated unit (FAUST – FPGA)

ETH FAUST
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IPs from ext. partners

Async� Sync Interf.

ANOC async. nodes

Latency and throughput
NoC performance analysis

Clk control for power 
management (24 clocks)

Direct NoC access
AHB to NoC bridge

Reconf. 
Data paths

DMA complex blocks 

23 NOC units
(from 100 kgates up to 1Mgates)
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AHB

DART

ARM946

TX units

RX units

ETH unit

RAMs 
units

NOC 
nodes

and 
links

• Tech.: STM/HCMOS9GPLL (0.13µ)

• 23 NoC units (166 MHz)

• RAM blocks : 81

• CPU: ARM946

• 4.5 Mgates

• 275 I/Os

• Core area = 70 mm2

• Chip area = 80 mm2

• Package : TBGA 420

• Core power supply: 1.2 V

• I/O power supply: 3.3 V

• Power Consumption : 3 Watts max
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IP_data[33:0] 
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IP_send 

CUR_R0 

CUR_R1 
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NXT_R1 

NXT_R0 

Valid_R0_to_OP0  
 
 
Valid_R1_to_OPn-1 
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CUR_STATE 

NXT_STATE 

CUR_SUSPENDED 

NXT_SUSPENDED 
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R0_fromIP0 
R0_fromIPn-1 
 
R1_fromIP0 
R1_fromIPn-1 

OP_accept1 
valid_R0_fromIP0 
valid_R0_fromIPn-1 
 
valid_R1_fromIP0 
valid_R1_fromIPn-1 
 
 
bopR1_fromIP0 

bopR1_fromIPn-1 
 
 
 
 
 
 
 
 
 
 
 
 
R0_eop_fromIP0 
R0_eop_fromIPn-1 
 
R1_eop_fromIP0 
R1_eop_fromIPn-1 
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Asynchronous 
to 

Synchronous 
Interface 

Edata[67:0] 
Edata_ack[16 :0] 
 
Esend[1:0] 
Esend_ack 
 
Eaccept1 
Eaccept1_ack 

n_data[33:0] 
 
n_send[1:0] 
 
u_accept[1:0] 
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to 
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Interface 

Sdata[67:0] 
Sdata_ack[16 :0] 
 
Ssend[1:0] 
Ssend_ack 
 
Saccept1 
Saccept1_ack 

u_data[33:0] 
 
u_send[1:0] 
 
n_accept[1:0] 
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Fifo Gray 
A - S 

write_clock 
write_data[33:0] 
write_enable 
full  

read_clock 
read_data[33:0] 
read_enable 
empty 
 

A-to-S VC0

A-to-S VC1

S-to-A VC0

S-to-A VC1

Asynchronous side :

Data /Send /Accept
NOC link QDI 4-phase

Synchronous side :

Data /Send /Accept
NOC link synchronous version

A-to-S interface

S-to-A interface
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A-to-S

QDI-to-BD

S-to-A

BD-to-QDI

to/from ANOC

Data / Send /Accept
NOC link QDI 4-phase

to/from Chip Pads

Data / Send /Accept NOC link :
- synchronous version + clk
- bundled-data async version

sync / async
interface mode

A-to-S

QDI-to-BD

S-to-A

BD-to-QDI

to/from ANOC

Data / Send /Accept
NOC link QDI 4-phase

to/from Chip Pads

Data / Send /Accept NOC link :
- synchronous version + clk
- bundled-data async version

sync / async
interface mode
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SAS=Sync/Async/Sync synchronizer            LCG=Local Clock Gating
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Total idle � 90%.   If shut off, save 90% of leakage in routers
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