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Power controller

(C) GPM Power State Table (PST)

reset | OFF | OFF | OFF | OFF | OFF | OFF

STO [acTive| OFF | OFF |parmiaL| OFF | OFF

/ ST |iDLE| OFF | ON [parmiar] OFF | OFF
@ ST2 | IDLE| ON | OFF |parTiaL| OFF | OFF

ST3 | OFF | OFF | OFF | FULL| ON | OFF
ST4 | OFF | OFF | OFF | FULL| ON | ON

]
@2
5

VDD_LOW
0.8 Volt

1.2 Volt

VDD_HIGH
External Multi Voltage Power Supply

,||m|||u| = Iil

GND

(a) UPF

[7Z1 PDL(ACTIVE, IDLE, OFF) [ PD3(ON, OFF)
E= PD2(ON, OFF)

[0 PDS(ON, OFF)
[ PD4(PARTIAL, FULL) EZ3 PD6(ON, OFF)
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SC_MODULE (GPM_LEONS3)

sc_in <sc_logic> clk, rst; // Inputs of GPM

enum STATE {reset, STO, ST1, ST2, ST3, ST4};

sc_out enum next_state, present_state; // Output of GPM
SC_CTOR (GPM_LEONS)

{
SC_THREAD (GPM_LEONS3Func);
sensitive << clk.pos(); // sensitive list

©CONOTAWNE

}
11. void GPM_LEON3Func(); // calling void function
12. }; /l end module
13. void GPM_LEON3::GPM_LEON3Func()

{
15. STATE curSt;
16. else if (curSt.read() == ST3) // IDLE_iu, ON_mem_ctrl
17. {
18. if ((empty_cache.read() && finish_iu.read()) &&
(ready_storage_elem.read())

19.

20. wait(delay);

21. curSt = ST4; // Transition :: ST3 — ST4’

22. next_state = curSt;

23. present_state = ST3;

24. '}

25. else if (finish_mem_ctrl.read() && ready_iu.read())
26. {

27. wait(delay);

28. curSt = STO; // Transition :: ST3 — STO’

29. next_state = curSt;

30. present_state = ST3;

31. else

32. {

33. wait(delay);

34. curSt = ST3; // Transition :: ST3 — ST3’

35. next_state = curSt;

36. present_state = ST3;} } // end void function

o el gy ULEONS gousjls p GPM 31 s 1(Y) JSio

always @ (posedge clk or negedge reset) begin
if (! reset) begin
storage_pwr <= 1'b0;
storage_iso <= 1'b1;
storage_on_state <= STORAGE_OFF_ON;
storage_off_state <= STOARGE_ON_OFF;
end else begin
case (storage_on_state)
STORAGE_OFF_ON: begin
if (present_state <= ST3 & next_state == ST4) begin
storage_on_state <= STOARGE_ON_SD;
end
end
STOARGE_ON_SD: begin
PWR-STORAGE <= 1'b1;
if(PWR_ACK_STOARGE) begin
storage_on_state <= STORAGE_ON_ISO;
end
end
STORAGE_ON_ISO: begin
ISO-STORAGE <= 1'h0;
storage_on_state <= STORAGE_ON_RES;
end
STORAGE_ON_RES: begin
RES-STORAGE <= 1'b1;
storage_on_state <= STORAGE_ON_DONE;
end
STOARGE_ON_DONE: begin end
endcase

eee

end
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LEON3 89 1659668 4597174 16874 17 104978 309691 528 x5.2
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PMU 3 49 276841 902241 1452
Method 1 25 434837 1292158 924
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Power management strategy
2System level

3Low-power intent

“Unified Power Format (UPF)
°Register-transfer level (RTL)
°Gate level

™Transaction level (TL)

®Electronic system level (ESL)
*Power domain

0cross-domain path

Ygpecification model

2power Management Unit (PMU)
Blsolation cell

“Retention Register (RR)

5ocal Power Management (LPM)
8power mode

YGlobal Power Management (GPM)
18_egal power state

%_ow-power implementation model
PExtraction of power feature
Agtate machine

2 pbstracted low-power model
ZData-path component
#Always-on

% Retaining value itself

% osing value

" Retaining value in external memory
% Uninterpreted function

% Interpreted function

% predicate fucntion

3 Instruction Set Architecture (ISA)
% pipelined implementation model
* Flush

#Symbolic simulation
*Correspondence checking

*®power State Table (PST)

37 Always-on power domains
®Conflict power domains
#Coherent power domain

“|llegal power state
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