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Configuration & frame duration
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* Turbo coding configuration parameters
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Configuration & frame duration
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Configuration & frame duration
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UDec architecture - becasip
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UDec architecture - Extrinsic information
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UDec architecture — Boundary state met
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UDec architecture — configuration memc
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UDec Configuration

 The UDec platform is configured through DecASIPs
configuration memories
» can be loaded during the treatments
» can store several configurations
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* Smart memory organization in 3 groups
» Optimized transfer mechanisms
v From @ O to 1 : Unicast —
v From @ 2 to 6 : Multicast —
v From @ 7 to 10 : Broadcast
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Main challenges

DecASIP configuration memory

 Low complexity
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» Unidirectional

ration
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Turbo Siep & Turbo Sep 7
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» Bus-based approach

* Multicasting and Broadcasting
» Memory organization

* Dynamic Selection
» Configuration transfer for activated ASIPS only

* Incremental data burst transfer
» Loading in adjacent parts in the configuration memory




Main challenges: SOA

Challenges AMBA CoreConnect Avalon SiliconBackplane FSL This work
Unidirectional v v v v v v
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Incremental v v v v X v

burst
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Architecture overview
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 The Configuration Manager generates and sends the configurations

 The MI provides an interface allowing the connection of the
configuration manager to the bus.

 The Sl provides an interface between the bus and the configuration
memory.

 The Selector provides a simple solution to select, at run-time,
DecASIPs that are targeted by the next configuration data.




Addressing
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 Each Sl owns 3 static addresses: Broadcast @, Multicast @

and unicast @
* Each Selector owns a unicast address only
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Transfer protocol: 5 step
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Transfer protocol: 5 step
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Transfer protocol: 5 steps
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Transfer protocol: 5 step
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Transfer protocol: 5 step
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Transfer protocol: 5 step

Configuration
Manager

Configuration
memory N

Configuration
memory 1

Configuration
memory 0

Base. @

D enable

T init

V8 f

Master Interfag Slave Interface u Slave Interface 1 Slave Interface N Sel
(MI) (SI_0) Sl 1 (SL_N) elector

Dest. @ g

. S,
Mem.@ 7

Data 26/

T_enable

1. Transfer initialization * The first data is stored in

the memory

2. Address phase * The Sls drive the memory
3. Data phase signals for the second data

4. Memory input driving * The third data is putted on
5 the bus

Memory loading E—




Selection L ASIPO L AsPL . ASIPN |
vector o ! o ! o !
: : A A A Enable SI_0
Configuration : : .
Manager v v v Enable SI_1
Configuration Configuration e Configuration
memory 0 memory 1 memory N
®| ®
sl aN&=[s] & ® w ®| o ® w
| | O] o © Ire) © | = © re)
= =] © El © © E|l © ® El ®©
ol 9f ¢ ol 9| ¢ al 9f ¢ Enable SI_N
N =| ¢ S| @ =
268 84 [ [ |
%6y 8) = %6y 8y = %) 8y = ooe
Master Inter Slave Interface0 | | Slave Interface 1 | | Slave Interface N Selector
(MI) (S1_0) Sl 1 SI N /
Dest. @ :/ \ /
Mem.@ 26/ \
Data % e
T_enable
Transfer initialization * The Selector is configured

through the bus infrastructure
by the configuration manager
Data phase which sends a configuration

Sls configuration vector on the bus

N

Address phase

B~ W




Selection L ASIPO L AsPL . ASIPN |
vector o ! o ! o !
: : A A A Enable SI_0
Configuration : ; .
Manager v v v Enable SI_1
Configuration Configuration e Configuration
memory 0 memory 1 memory N
®| ®
sl aN&=[s] & ® w ®| o ® w
| | O] o © Ire) © | = © re)
= =] © El © © E|l © ® El ®©
al 2| < ol 2f ¢ al 2| < Enable SI_N
N =| ¢ S| @ =
268 84 [ [ |
%6y 8) = %6y 8y = %) 8y = ooe
Master Inter Slave Interface 0 | | Slave Interface 1 | | Slave Interface N Selector
(MI) (S1_0) Sl 1 SI N /
Dest. @ :/ \ /
Mem.@ 26/ \
Data % e
T_enable
Transfer initialization * The Selector is configured

through the bus infrastructure
by the configuration manager
Data phase which sends a configuration

Sls configuration vector on the bus

N

Address phase

B~ W




* Context

* Udec Architecture & Configuration
* Configuration infrastructure

* Implementation results

e Conclusions




SystemC / VHDL mixed simulation
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* Fast protocol validation:
» Functional testing
» Realistic scenarios

»Model performance
evaluation:
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FPGA prototype
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FPGA prototype

To computer

Xilinx ChipScope Debug Module Via ITAG
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ASIC evaluation

Infrastructure component Area (in pm?) ° Logica| SyntheSiS
M 1790 » 65 nm CMOS
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» Configuration infrastructure area
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Infrastructure for 4 DecASIPs 15199

4 DecASIPs 738 552




ASIC evaluation

Infrastructure component Area (in pm?)

Mi 1790
SI 1150
Selector 784
Infrastructure for 4 DecASIPs 15199
4 DecASIPs 738 552

* Logical synthesis
» 65 nm CMOS
» 500 MHz

» Configuration infrastructure area
overhead for 4 DecASIPs:2%

Transfer latency (in ns)
Nb.

ASIPs FPGA  ASIC (estimated) Speedup
4 1032 86 12
6 1176 98 12
8 1320 110 12
16 1896 158 12
32 3048 254 12

64 5352 446 12

* ASIC performance estimation

» Speedup: 12 vs. FPGA
(125Mhz)

31+ (3.Nasp)
500MHz

Configuration latency=
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Conclusion

 Configuration data transfer in application specific
multiprocessor platforms is still an important challenge

e Configuration infrastructure

» Pipelined bus

» Low complexity

» Multicasting & Broadcasting
» Incremental burst




Conclusion

Frame A Frame B Frame C
Decoding duration Decoding duration Decoding duration

Decoding

Configuration Conflg:ratlon Conﬁg;ratlon Configuration C Configuration D

v

Time

 Hardware implementation

» FPGA: Configuration of 64 DecASIPs in 5.352 us
» ASIC (estimated): 0.446 us (speedup = 12)




Thank you




Perspectives

* Smart configuration management for very high flexibility

Original frame latency

e >
Delay Reduced frame latency
P >
Decoding Frame n Frame n+1 Frame n +2
Configuration { 2 3 1 2 3
N
7
T(n) T(n+1) T(n+2) t

1 Configuration manager read new frame parameters; 2 configuration generation; 3 Configuration transfer




