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SoC(System on Chip)i= M2 o7|9% el oje} 7} wpxel, Sdloly, opuel 18 Havz T4 Yk vz
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Abstract

SoC(System on a Chip) has several masters, slaves, arbiter and decoder in bus architecture. Master initiates the data
transactions like CPU, DMA and DSP and slave responses the data transactions like SRAM, SDRAM and register.
Furthermore, as multiple masters can’t use a bus concurrently, arbiter plays an role in bus arbitration. In compliance with
the selection of arbitration method, SoC performance can be changed definitely. Fixed priority, round-robin, TDM
arbitration are used in general arbitration method, In this study, we compose TLM algoritm and analyze general
arbitration methods through TLM simulation. Consequently, we propose the hybrid bus arbitration policy and verify the
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performance, compared with the other arbitration methods.
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Shared Bus

2. grant
3. transfer
4. walt
5. resp.
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Data transaction flow in the internal shared bus.

S8 2| HolHH

Casel

Cased

Caseé6

cIflidle_cyclefall master]>0

Casel
Case2:
Case3:
Cases :
Caseb:
CaseB :
case7:
Cased :

Iflidle_cyclelsome mastersi==0]

Always

Ouring arpitration cycle

After arbltration cycle

During transaction cycle

If(Reqlsome mastersl==True)

IfiReqlal! mastersl==False) and
{ildle.cycle[some mastersl==01]

Cased : Iflidle_cyclelali masters}i=0)

a7 2. A ofF|HN REe| MEjx

Fig. 2. State machine of bus architecture model.
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Table 1.

1: single_bus_mode! (Arbitration_Type)
2. begin

3 Cur_Cycles0

4:  State=InitSt

5 Master_Signal[al| masters]=idle
6:  Slave Signallall slaves}=Idle
7:
8

HA ob7 |8 X
Algorithm of bus architecture.

gue|F

while (Cur_Cycle<Final Cycle) do
if (State=initSt) then
9: Idle_Gen(Master_Signal [selected masters])
whi le(Master_Signal . Idle_Cyclelal! masters]—) do
11 Cur_Cyclet+
Detai|_Cycles_Cal (NULL,NULL, InitSt)
end while
Execute_Bus_Mode| (Master_Signal{all masters],NAL, InitSt)
State=TransferGenSt
16: ond if
else if (State=TransferGenSt) then
Req_Gen(Master_Signal [selected masters])
Addr_Gen(Master_Signal [selected masters])
Data_Gen(Master_Signal [selected masters])
Transfer_Signal_Gen(Master_Signal [selected masters])
State=ArbitrationSt
end else if
else if (State=ArbitrationSt) then
Arbitration(Realselected masters],Arbitration_Type)
while (ARBITRATION.CYOLE—) do
Cur Cyclett
Detail_Cycles_Cal (MAL,NULL,ArbitrationSt)
Execute_Bus_Mode! (Master_Signal[al| masters],MAL,ArbitrationSt)
end wile
State=TransferExecSt
ond else if
else then //State is TransferExecSt.
while ((Master_Signal .Data_Size[selected master 4Slave_Signal .
Slave_Latency[selected slave])—) do
Cur_Cyclett
Detai|_Cycles_Cal (Master_Signal (al| masters],Slave_Signal[all slaves],
TransferExecSt)
Execute_Bus_Model (Master_Signal [al| masters],Slave_Signallall slaves],
TransferExecStSt)
end while
Master_Signal .Realselected master ]=False
it (Master_Signal .Req[some masters]=True)  StatesArbitrationSt
else if(Master_Signal. Idle_Cycle[some masters]=0) State=TransferGenSt
else State=InitSt
ond else
end while
45 end single_bus_mode! (Arbitration Type)
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Fig. 3. Data length and idle cycle.
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Fig. 4. Various bus arbitration policies.
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E 2 TIM AlE8olMd =
Table 2. TLM simulation condition.
c Data Transaction (Ranildle ?’de on)
ase . om Function
(Random Function) Range Nean
Casel  Single, Burst(4816) 0 ~ 20 10
Case2  Single, Burst(4,8,16) 0~ 30 15
Case3  Single, Burst(4,316) 0~ 40 20
Cased Single, Burst(4,8,16) 0~ 50 25
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