AS32A601

32-bit RISC-V MCU

N



N— SEmhin
=~ E#EZ
==

ANSILIC AS32A601 Y

L ettt ettt ettt n ettt n ettt 1
L L ettt ettt ettt e ettt ean s 1
L2 ettt ettt ettt 1
55 TSP 3
LA ettt 3
72T 5
01 PSSO PPR PR 5
725 R 5

3 7 B IARFOrRISC-V 7 B e, 9
% RO 9
3.2 > YRR 9
< R 9
B e 10

R Y RO 20
e s TR 20
B2 et 20
4.3 B ettt 22
A4 D e, 25

5 EFIash L 7 EFLASH™ oo 29
51 © ettt eeetreteeaeeteeeaeeteeseeteeteesseeseesaeentettetneettttaeeette et rarataaaaaan, 29
5307 OO 29
S O 30
B4 W ettt ettt e ettt n et 30

B D ettt ettt 34
53X < RO 43

B QSPI-FIash L % QP oo 53



N NE=h
= BfEl=im

T\J ANsILIC AS32A601 Y
Bl ettt ettt 53
B.2 W ettt ettt 53
B.3 ettt 59
Bd ettt ettt 63
7 N USMUT s 74
7.1 RPN 74
2% 74
25 TR OO 74
T A ettt 78
28T 82
8 D UPMUT et 98
8.1 ettt ettt e et e e e e e enenen e en e 98
B2 s 98
8.3 W et 98
B4 e 99
B 5 e 101
9 % DEBUG™ oottt 109
< 8 PR 109
0.2 s 109
0.3 W s 109
10 p T R 1 |\ R 110
10 5 PPN 110
10.2 R ettt 110
10.3 et 110
104 W' oottt 110
105 ettt 110
0 - TR RURRRR 111
11 ° 7T L PLICT s 113



N NE=h
X BfEl=im

T\J ANsILIC AS32A601 Y
DAL L ettt ettt ettt rees 113
11.2 B ettt 113
5 TR 114
124 T D oottt 116
115 ettt ettt 118
12 w 0 PP 120
D20 ettt ettt eereans 120
12.2 M1 oottt 120
12.3 1 D UDCLS™ e, 120
13 S (O U OO 124
e 5 RPN 124
132 ettt ettt 124
e T TR 124
134 ettt 128
14 p G D UMPU™ e, 155
L1 ettt 155
142 N s 155
14.3 W' ettt 155
14.4 CPU POt MPU e 156
14.5 CPUD-POrt/P-POrt MPU oo 165
14.6 DMAO/DMAL MPU oot 179
15 Y UAWDG™ e, 188
L5 ettt ettt n et 188
15,2 ettt ettt 188
LT TR 188
D54 W' ettt n ettt 189
15,5 ettt 189
15.8 ettt ettt ettt 190



= ERET ,
N ANSILIC AS32A601 Y
16 o Y UWWDG™ oot 193
161 & oottt ettt 193
16.2 oottt ettt 193
16.3 et 194
164 W' oottt 194
16.5 et ettt 195
166 eeeeeeeeeeeeee ettt ettt 196
17 09 7 CRC oottt 200
170 0 ettt 200
172 P ettt 200
17.3 W oot e ettt ettt 201
174 W' oottt 201
175 et 204
18 Y UOMUT ettt 208
I8.1 oottt ettt 208
18.2 H oo 208
18.3 W' eooeeeeeeeee oottt ettt 208
I8.4 e ettt 209
18.5 ettt 210
19 T UF 07 GPIOT et 213
191 1 oottt ettt 213
19.2 F ettt ettt 213
19.3 W oottt 213
19.4 GPIO oo 215
195 e 217
19.6 " GPIOA~GPIOG™ ..o 219
19.7 D BPIOH oottt 261
20 I ¥ H 07 USART ™ eoooieeeeeeeeeeeeeeeeeeeee e 288



X BRED ,
T\J ANsILIC AS32A601 Y
70 5 OO 288
70 17 YRR 288
20.3 ettt 289
20,4 W' e ettt 289
205 T oottt ettt 298
20.6 ettt ettt 300
21 L T UCANT e, 318
7 5 SO 318
21.2 N ettt 318
21.3 W ettt 319
214 ettt 320
215 ettt 325
22 I e 348
7725 R PR 348
22.2 N et 348
22.3 W' ettt 348
224 s 358
23 y 0 " SPIT e 377
72c 35 TSP 377
23.2 N et 377
23.3 W ettt 378
234 s 381
24 ~ TIMOA TIMIA TIM28 TIM5™ oo 389
241 ettt 389
24.2 N ettt 389
24.3 W' ettt 390
244 ettt 433
25 ® TIM3A TIM4A TIMBA TIM7™ e, 486



X BRED ,
T\J ANsILIC AS32A601 Y
7235 OO 486
713 ORI 486
25.3 W' ettt ettt n s 487
254 ettt 519
26 Y 0 " EMACT oottt 556
7350 ORI 556
26.2 N ettt 556
26.3 W ettt 557
26.4 ettt 578
27 0 7 DMAT e 596
7 0% PR 596
7 0 TR 596
273 e, 597
274 W ettt 597
275 et 601
278 ettt 604
28 L 2 8 L O 633
71 50 ORI 633
28.2 N et 633
28.3 s 633
284 s 634
28,5 ettt 635
29 / L ADCT e, 640
1< 5 TR 640
20.2 N ettt 640
20.3 W' ettt 641
20.4 ettt 658
71 TR 659

\4



X ERE ,
T\J ANsILIC AS32A601 Y
30 / L DACT e, 677
101 OO 677
1017 o R 677
10Tk 2SR 678
304 W ettt ettt et 678
10 1= 681
31 pw S 5 1] =R 685
310 RS 685
31.2 v b Y ® SPACC™ e, 686
31.3 v v T PKA 709
31.4 D 7 TRNG ™ oot 726
B2 K A et 738

Vi



—~— 3| g
=~ E#EZ
==

ANSILIC AS32A601
|
1.1
AS32A601 E7p Avw MCUA
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. b -40N ~+125N
b A 2.7V~5.5V
LQFP144
. ASIL-B nw 1S026262
1.2
Y AS32A601 A
1.1 AS32A601
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D ~ "H ~  Flashb o~
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0
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2@ 16 DMA
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2.1 2

\ O bp T Ne 328 P

T p T o BA

2.2

2.1

0x0000 0000 (Ox1FFF_FFFF (512 MiB D
0x0000_0000 |0x0000 OFFF 4 KiB BOOT-ROM
0x0100 0000 [0x011lF FFFF 2 MiB P-FLASH Main

AXI Bus O 0x0120 0000 [0x0120 3FFF 16 KiB P-FLASH Info
0x0200_0000 |0x0207_FFFF 512 KiB D-FLASH Main
0x0208 0000 |0x0208 OFFF 4 KiB D-FLASH Info
0x1000_0000 |OxLFFF_FFFF [256 MiB  |QSPI-FLASH
0x2000 0000 (Ox2FFF_2FFF (256 MiB
0x2000_0000 |(0x2001 FFFF [128KiB SRAMO

AXI Bus 1 0x2002_0000 |0x2003_FFFF [128KiB  |SRAML
0x2004_0000 [0x2005_FFFF [128KiB  |SRAM2
0x2006_0000 |0x2007_FFFF [128KiB SRAM3

AXi Bus 2 0x3000_0000 |Ox7FFF_FFFF [1.25 GiB /
0x3000_0000 |0x3FFF_FFFF [256MiB
0x3000_0000 |0x3000 O3FF [ KiB MPUO-IBUS
0x3000_0400 |0x3000 O7FF {1 KiB MPU1-DBUS

AxiLite4 BusO 0x3000_0800 |0x3000 OBFF {1 KiB MPU2-PBUS
0x3000_0CO0 |0x3000 OFFF [ KiB MPU3-DMAO
0x3000_1000 |0x3000 13FF [1KiB MPU4-DMA1
0x3000 2000 |0x3000 23FF [1KiB FCU
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0x3000_3000 [0x3000 33FF [1 KiB CMUO
0x3000_3400 [0x3000_37FF |L KiB CMU1
0x3000_3800 |0x3000_3BFF |1 KiB CMU2
0x3000_3C00 |0x3000 _3FFF [1 KiB CMU3
0x3000_4000 |[0x3000_43FF [1 KiB DMAO-CFG
0x3000_4400 [0x3000_47FF |1 KiB DMA1-CFG
0x3000_6000 |0x3000 _63FF [1 KiB SMU
0x3001_0000 |0x3001_FFFF |64 KiB  |CLINT
0x3002_0000 |0x3002_FFFF |64 KiB  |PLIC
0x3010_0000 [0x301F FFFF [1 MiB M
0x3010_0000 |0x3010 O7FF ]2 KiB BACKUP-RAM

B Buc g  X3010_1000 [0x3010_13FF [1KiB RTC
0x3010_2000 |0x3010 _23FF [1 KiB GPIOH
0x3010_3000 |0x3010_33FF [1 KiB PMU
0x3010_4000 [0x3010_43FF |1 KiB IWDG

AXI| Bus 3 0x4000_0000 [Ox7FFF_FFFF [1 GiB
0x4100_0000 [0x41FF_FFFF [16 MiB Lite 1
0x4100_0000 |0x4100_O3FF |1 KiB TIMO
0x4101_0000 |0x4101_FFFF [16 KiB  |CANFDO
0x4102_0000 |0x4102_FFFF [16 KiB  |CANFD1
0x4100_1000 |0x4100 _13FF [1 KiB ADCO

AxiLite4 Busl [0x4100_2000 [0x4100 23FF |1 KiB ADC1
0x4100_3000 |0x4100 33FF [1 KiB DAC/CMPO
0x4100_4000 |0x4100 _43FF [1 KiB GPIOA
0x4100_5000 |0x4100 53FF [1 KiB GPIOB
0x4100_6000 |0x4100 63FF |1 KiB GPIOC
0x4110_0000 (0x414F FFFF [1 MiB DSE

AxiLite4 Bus2 [0x4200_0000 [0x42FF FFFF [16 MiB Lite 2
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0x4200_0000 [0x4200_O3FF |1 KiB TIML
0x4201_0000 [0x4201_FFFF |16 KiB  |CANFD2
0x4202_0000 [0x4202_FFFF [16 KiB  |CANFD3
0x4200_1000 [0x4200_13FF |1 KiB ADC2
0x4200_2000 |0x4200_23FF |1 KiB DAC/ICMP1
0x4200_3000 [0x4200 33FF [1 KiB GPIOD
0x4200_4000 [0x4200_43FF |1 KiB GPIOE
0x4200_5000 [0x4200 53FF |1 KiB GPIOF
0x4200_6000 [0x4200_63FF [1 KiB GPIOG
0x4210_0000 [0x4210 O3FF |1 KiB FLASH CTRL
0x4210_0800 [0x4210 OBFF |l KiB QSPI CTRL
0x5000_0000 OXS50FF_FFFF [16 MiB APB
0x5000_0000 |0x5000_O3FF |1 KiB MAC
0x5000_1000 [0x5000_13FF |1 KiB SPIO
0x5000_2000 [0x5000_23FF [1 KiB SPI1
0x5000_3000 |0x5000_33FF |1 KiB SPI2
0x5000_4000 [0x5000_43FF |1 KiB IIC/1SO
0x5000_5000 [0x5000_53FF [1 KiB IIC/NIS1

APBBUSO 0x5000_6000 [0x5000_63FF [1 KiB USARTO
0x5000_7000 [0x5000_73FF |1 KiB USART1
0x5000_8000 [0x5000_83FF [1 KiB USART2
0x5000_9000 |0x5000_93FF |1 KiB USART3
0x5000_A000 [0x5000_A3FF L KiB TIM2
0x5000_B000 [0x5000_B3FF [1 KiB TIM3
0x5000_C000 |0x5000_C3FF |1 KiB TIM4
0x5000_D000 [0x5000_D3FF [1 KiB WWDGO
0x5100_0000 OX51FF_FFFF [16 MiB APB

APBBus1 0x5100_0000 [0x5100 03FF [1 KiB SPI3
0x5100_1000 [0x5100 13FF [1 KiB SPI4
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AS32A601
1 KiB SPI5
1 KiB IC/MS2
1 KiB [IC/1S3
1 KiB USART4
1 KiB USARTS
1 KiB USART6
1 KiB USART7
1 KiB TIMS
1 KiB TIM6
1 KiB TIM7
1 KiB WWDG1
1 KiB CRC
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3.1

P G M = n MCU-
AS32x | i L 3u,Wa RISC-V MCU B ”

gY C [ C H 6 T RISC-V ~
p 0US ° * P ) i 1 *
3 GI1 T i 3" M#£h G D~
od4” A

3.2 L
3.21

GP  global pointer n
SP  stack pointer
SMU System Manage Unit

PLIC Platform Level InterruptController
3.3

MCU C

MCU C

] MCU
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2 SECTICN °.init":CODE JIEN initAEE

3 BUBLIC _start J/FEEA _start RERALES, XEGREAMGIARLUIAE:
= EXTEEN main

7 EXTERN RW_DATASSLimit JERFESEEBE (.daca) BT LIRMEE;

g EXTERN CSTACKSSLimit /TR C HRAY B IR,

g EXTERN RW_DATASSBase fIEREESEEIRE (.data) AIRRIAMEL:

10 EXTERN RW_DATAS$$Length NERTESIEENEE:

11 EXTERN RW_DATA INIT$§Base //T IR {bEIE R ATR2IEHAL;

12 EXTERN RW_B55§3Base HETFRFIBUNEREENEEEER (pss) RIEIEHEL:
13 EXTERN RW_BSS5§§Length /IET bss BEMKE:

14 EXTERN RW_B55§SLimit /IR .bss EXAT L [RHEHE,

15 EXTERN HELP§$Base /I ERERRE IR

16 EXTERN SystemInit /I BRGATRL BB O,

17 EXTERN TrapEntry J/FEAREAERFAA O
18 EXTERN _ iar static base$$GPREL [ EREREH (ep) MIEBHLE:

ALIGN 2

_start:
.option norve!
la gp, _ iar_static base§$GPREL
la sp, CSTACKSSLimit

/* Load data section */

la a0, RW_DATR INIT$§Base
la al, RW_DATA§$Base

la a2z, RW_DATAS$SLimit

bgeu al, a2, CleaIBssSectiDﬂ

stepl:
1w td, 0{al)
sw tl, O(al)

addi a0, a0, 4
addi al, al, 4
kltu al, a2, stepl

ClearBssSection:
/* Clear bss section */
la a0, RW_BSS§$§Base
la al, RW_BSS$SLimit
bgeu ald, al, step3
step2:
sw zero, O(al)
addi a0, a0, 4
kltu al, al, step2

step3:
/* Enable the CPU global interrupt, [3]MIE = 1, [7IMPIE = 1, [11IN12]MPP = 11 ,[13\14]F5 = 01 #&/
lui a5,0x4
addi a5,a5,-12.2 f/3523

csSrw mstatus,as

J/* [LL]MEIE enable external interrupt PLIC */
1ui a5,0=xl

addi a5,a5,-2043 ff300

csrw mie,as

J/* Set the exception entry function #/

60 la t0, TrapEntry
61 csrw mtvec, tl
62

63 call SystemInit
64 call main

65

66

&7 loop:

68 j loop

69

T0 END

@  # SECTION “init:CODE D y .init ~ Y hp
int T- HN _start N - pT4" Ne

12
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Jinit _startu We b” Yi: H @ 7
A7 G Nep @6 D A
1. n GP
24~ la ©° _ iar_static_base$$GPREL Q" gpA
i T~ __iar_static_base$$GPREL IAR ¢ A v® W,
Ne A - "N gp y dataM” Ruun 9
Ty "k gp B T g~ A
0 A N bu M7y gp B H [ bss A
2. SP
25 la ©°  CSTACK$$LImitQ~ SpA
i T° _sp L B~ 0D O
Ne ~ G 4 Cotwh v /U
A
3. v data
27-37 ~  data ¢ U O ~bpuw” " Q T A
28-30 ~ ala ala a2v ) '
AY w
a0 o data
al o data Q
a2 U data
31 al ¢ G aZ v yYnm -
n b A
3237 ©  We A ¥ a0 - Q" 10 At
0" a1l A a0+4 nw O "H w 32bit 4 A al+4
nw O "H  w 32bit 4 A al 6 aZ -
32 T NW A al 6 aZ " W@ v
¥ v Y b A

13
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i i i G b -
g:r T BT - e oy
_start, p T Y initialize manually "~ y *pT
A
4, bss
39-47 ° bbL data 3 p o B A
41-42 ~ ala alv ) '
¥ Vv w
a0 bss
al bss
43 ~ a0 ¢ G al 0 - yYum -
! b A
44-47 ~  Wa A a0 a0+4 nw Oy "H
w 32bit 4 A a0 6 al 0 v K |
W A a0 6 al 0 e OY'H % -
A -
5 T
C T p 7 2 ’
31 30 23 22 21 20 19 18 17
[SD] WPRI [ TSR[TW [ TVM [ MXR [ SUM [ MPRV |
8 1 1 1 1 1 1
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

[ XS[1:0] [ FS[1:0] | MPP[1:0] [ WPRI [ SPP [ MPIE [ WPRI | SPIE [ UPIE | MIE | WPRI [ SIE | UIE
2 2 2 2 1 1 1 1 11 1 11

3.4 mstatus
mstatus:Machine Status Register RISC-V T Ve L
i i " “HOA
mstatus.MIE' Machine Interrupt Enable’ n T a B
mstatus.MPIE Machine Previous Interrupt Enable’ OFT a 8

14
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mstatus.MPP'" Machine Previous Privilege’ H |- #
mstatus.SPP'  Supervisor Previous Privilege | #

49-52 ~ mstatus " cCPUn T °
15 12 11 L0 9 8 7 G 5 E 3 2 1 0
0 [MEIE [ 0 | SEIE [0 MTIE [0 STIE | 0] MSIE [0 | SSIE [ 0|
1 r 1 1 1 1 1 1 1 1 1 1 1
3.5 MIE
MEIE M T a B
SEIE S T a °
MTIE M timerT a P
STIE S timerT a P
MSIE M T a B
SSIE S T a B
54-57 * MIE - T
— BASE[MXLEN-1:7] (WARL) 2|I}.I(J]JE [WARL? |
MXLEN-2 2
Value | Name | Description

0| Direct All exceptions set pe to BASE.
1 | Vectored | Asynchronous interrupts set pe to BASE44 xcause.

>2 — Reserved
3.6 mtvec
Direct ' T a WaeaT "o W W Y
A
Vectored ' a Wa” o TPb T a b ~
A
59-61 ~ a  Direct ” T "o TrapEntry P

as32x601_trapentry.S [ PLIC_TrapHandlerA

15
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198 */
191 TrapEntry:
1492 /* save context and the value of mepc register,
193 SAVE CONTEXT
194
1585 /* Call the interrupt handler */
196 | call PLIC_TrapHandler]
197
198 /* Restore mepc wvalues and restore context */
199 RESTORE_CONTEXT
el
3.7 TrapEntry f H
6 A
A h A W T W
Now TP v New w ~ 7~ ) b
Ty b T " - Nep A
63 ° SystemlInit AT P 2 C QB
G as32x601 corec b T~ h w uwA | i
W SMU w ~  PLL O Ne av yii 3
B w A
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29 void EYSEEMINGE(void)

3@ [

31 SMU_PLLInitTypeDef SMU_PLLInitStruct;

32 SMU_ClockInitTypeDef SMU_ClockInitStruct;

33

34 /* Bus clock configure */

35 SYS_BusClkInit();

36

37 /* Dual core lockstep enable */

38 #if DCLS == 1

39 SMU_DCLSCmd ( ENABLE) ;

48 #endif

a1

42 /* PLL clock configure */

43 SMU_PLLStructInit(&SMU_PLLInitStruct);

LES SMU_PLLInitStruct.0scillatorType = SMU OSCILLATORTYPE_FIRC; // Select FIRC as the PLL clock
45 SMU_PLLInitStruct.FIRCOscState = ENABLE; // Enable FIRC

46 SMU_PLLInitStruct.FIRCCalibrationvalue = 6x88; /f FIRC oscillator frequency adjustment
a7 SMU_PLLInitStruct.PLLConfig.PLLState = ENABLE; // Enable PLL

48 SMU_PLLInitStruct.PLLConfig.PLLSource = SMU PLLCLK FIRC; // FIRC serves as the PLL clock
49 SMU_PLLInitStruct.PLLConfig.PLLDivR = &x88; /f For CAN Freq 48MHz

ca SMU_PLLInitStruct.PLLConfig.PLLDivQ = 8x82; // For System Clock 168MHz

51 SMU_PLLInitStruct.PLLConfig.PLLDivN = @x1e; /f The clock after input frequency division is 1MHz
52 SMU_PLLInitStruct.PLLConfig.PLLDivF = &x148; // The clock output by VCO is 328MHz
53 SMU_PLLTnit (&SMU_PLLInitStruct);

54

55 EFLASH_CLK_EMABLE(); [/ Enable EFlash clock

56 EFLASH_SET(); /{ Release EFlash reset

57

c8 /* EFlash unlock */

59 FLASH_UnlockCtrl();

L

@

6
61 /* Configure EFlash clock frequency */

62 FLASH SetCLKFreq(16@);

63

64 /* Bus clock configure */

65 SMU_ClockStructInit(&SMU_ClockInitStruct);

66 SMU_ClockInitStruct.SYSCLKSelect = SMU_SYSCLK_PLL; /f Select PLL as the SYSCLK
67 SMU_ClockInitStruct.AXI4Bus3CLKDiv = AXI4Bus3CLKDivi; // AXT4Bus3 Clock Division 1
68 SMU_ClockInitStruct.APEBusBCLKDiv = APBBusBCLKDivl; /f APBBus® Clock Division 1
69 SMU_ClockInitStruct.APBBUs1CLKDiv = APBBuUSICLKDivi; /f APBBusl Clock Division 1
e SMU_ClockInitStruct.CANX2CLKDiIv = CANX2ZCLKDivl; /f CcANX2 Clock Division 1

71 SMU_ClockInit(&SMU_ClockInitStruct);

72

73 EFLASH_CLK_UPDATE_EMNABLE(); /{ Enable EFlash clock update

74 EFLASH_CLK_UPDATE_DISABLE(); /{ Disable EFlash clock update

75

76 CLINT CLK ENABLE(); // Enable CLINT clock

77 CLINT_SET(); // Set CLINT

78
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e 3532x601_trapentry.S C a2s532x601 _plic.c AS321601.0cf X 2 AS321601.menu C a3s32x601 .
[ » 0Common Files > IARSBhE_BUR(EREE R - AS321601.icf

1 FIEREET ST it i i didif i i idd i didif it i rdddddiifididdridsdiifidifirifsy
2 1

3 // TAR ILINK Linker configuration file for the AS32I581

4 /Y

5 /i

6

7 build for rom;

8

9 define exported symbol link file version 2 = 1;
1@ keep symbol _ iar cstart_init_gp; // defined in cstartup.s

11

12 define memory mem with size = 4G;

13

14 define region ROM region32 = mem:[from @xloeeecee size 32M];

15 define region RAM_region32 = mem:[from 8x26888888 size 3I2k];

16

17 initialize manually { section .data };

18 do not initialize { section *.noinit };

19

2@ define block CSTACK with alignment = 16, size = CSTACK_SIZE { };

21 define block HEAP  with alignment = 18, size = HEAP_SIZE | };

22

23 define block RW_DATA { rw section .data};

24

25 define block RW_DATA_INIT { ro section .data_init};

26

27 define block RW BSS {rw section .bss};

238

29 define block RW DATA ALL with static base GPREL { block RW DATA, block RW BSS };
e

31 "STARTUP" : place at start of ROM_region32 {ro section .init};

32

33 "ROM32":place in ROM_region32 { ro,

34 block RW_DATA_INIT };

35

36 "RAM32":place in RAM_region32 { block RW_DATA_ALL,

37 block HEAP,

33 block CSTACK };

39

10 © G © __iar_cstart_init_gp’ ~ * fn cstartups HW G

g 4 a T 3bw n A
12 'y ¢ p T oV~ oV~ w 4G
Y b ’
14-15 -~ § RAMa ROMV Y1 '

18
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17 © A  data A .data o S O ¢
B~ ROM™ L[ RAMT’
18 ~ b Y .noinit A A D G b
£
20-21 ~ jy Y1 - CSTACK_SIZE HEAP_SIZE
0 iar 8 0~ 37 TN By ’
23-29 ° g 3 RW_DATAa RW_DATA_INITa RW_BSS
RW_DATA ALL" " v * b ’
30 ° 7 A 9 init ROM _region32 B A @
cq A ,
30 7 7 7 “ Y1 RW _DATA_INIT
ROM region32 T A A L W O ROMTA
31 © RW_DATA ALL -~ °~ .data .bss ~ a HEAP CSTACK
RAM region32 T A G~ Q a RAM T b

Y k A
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Y v i ) A
4.1.2
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4.2
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