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1 &N

RGBS MRS MCU EZERY HPM SDK (LATFA]f&#R SDK)
RMEARRRE, ABFRME HPM SDK N[JHES.

HPM SDK 2—METFTEMERIFE (BSD 3-Clause) T2FRIIGS!
HESISE, AIESEIAPTEFEEET RISC-V A EESMR MCU RYRERIL
FONNTRRL FAFFA

HPM SDK BfFE=ATEHRH. BE4IKamE. SRR ERSR. ia
4. SEFFELARIRIEN RS, HPM SDK S7#5A Cmake 73 Segger #] GCC 12
HRBITE, FHREBTERSHE RT Thread, Zephyr SFHRIE .,

FRFESEESHEMEEEFREEN MCU, iHMRFI SR SR
TEHIREXIRAY SDK 2158,

HPM SDK FERUATAA48R :

® RISC-V B4R E LU RITERE.

o FFRINRIKEMEFRETNS. StEeE. ZTERRY API,
o BEINRAVIRIIEFAEER TSR ERAISIERS AP,
® TRERRKHISLRTIRFRGT(RTOS)N%: FreeRTOS,
o SEFSRIGIRKHRERNRE S FEY, 8iE:
B EAANSE
SR ELE
mERAE
m ER%E
m
B TEMELIEE

o ERIMRIKNER. ERRMERFBIIER. FPIEMFF RTOS NAE
7R
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2.1 RIS

(1)HPM67xx &%l MCU BYFF&#R : HPM6750 EVK FF&HRF1 HPM6750 EVK
mini FF&HR.
HPM6750EVK FF&AIRAI ~E:

HPM6750EVK 1R _ER4ESIR:
® HPM6750IVM fRi=les (4 816Mhz, 2MB / ERTF)
WEAFE
m 256Mb SDRAM
m  128Mb Quad SPI NOR Flash
o E/BEk
m LCD#MO
m B5L(DVP)EO
® LXK
B 1000 Mbits PHY
® 100 Mbits PHY
® USB
m USB type C (USB 2.0 OTG) connector x3
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HPM6750EVKmini ix_E{4&E:
® HPM6750IVM ffzHlgs (FE5T 816Mhz, 2MB H_ ENE)

B

Line in
Mic
Speaker
DAO

Hitt

TF 18
FT2232
BEIGES
RGB LED
CAN

RO

HPM6750 EVK mini FF&IRIITE:

FEATLI=

o IREFHE

128Mb SDRAM
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®m 64Mb Quad SPI NOR Flash
o E/EEk

m LCD#O

m RBE&L(DVP)EO
® WiFi

m RWO007
e USB

m USB type C (USB 2.0 OTG) connector x2
o il

B Mic

m DAO
e Hifi

m TFRE

m FT2232

mHFI52S

m RGBLED
o I EO

m  ART-PI

(2) —%5 USB-TypeC &4, FITF%5 HPM6750 EVK mini FF&AMREE, LIK
i3
(3) —& PC EHaEEICAEM.

2.2 RHMIRES
N TEFHHIT HPM 6700 &% MCU B9F %, iGN LE/VEELL
THEHE:

® Windows {#F Windows 7 LA_ERRZS,

® Linux Zi#EA Ubuntu 18 LALLM LTS hRA,

® ¥ Segger Embedded Studio, {#H3 RISCV v620a win x64 =&
PAERRA,

® = 17 sdk _env\tools\FTDI InstallDriverexe LAZ %] B F @ik MY
FT2232 IXzN,
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2.3 ARiAiRTIEEE

BT RIRANER, 1525 R NERERED, BRI ARKIERRER
BT TERNSBRERET &R, LLHPM6750EVKMIni 961, FFAIARIERR

ZI_T%Z\QI;IT: |

e
me

3 HPM SDK 1148

HPM 2HFF & TEE(HPM SDK)R—ER T8+ SAMIEHIRRRuE 4,
BREREIMNRIRNIER. B, PIEMAFNEERRT RTOS 3255, bR 7 XEAMHZI,
HPM SDK iR 2t T ARXAYEZ NG, LRI, LAESEIAFIHE HPM ™ im
FERE RN RERF.

- Application Driver Examples Doc & Helper Tools

tflm ‘ tinycrypt H tinyusb ‘
Middleware coremark { FreeRTOS ‘ hpm_mcl 7Iibjpeg—turbo littlevgl Tool Chains
‘ fatfs freemaster ‘ hpm_math || hpm_sdmmc Iwip
SDK ‘ SDXC H SPI H UART H usB ‘ ‘ VAD H WDG H SDP ‘
‘ GPIO H 12C H JPEG H PDM ‘ ‘ PWM H RNG H RTC ‘

Drivers
ACMP H CAM H DAO HDRAM H PLLCTL H PMP H PMU H PTPC ‘ BSP&Start Up Files

‘ ADC H CAN H DMA H ENET HGPTMR H 12S H LCDC H PDMA‘

Hardware(HPM67xx)

Hardware: 73 RISC-V R#ZAE EEE MCU HPM6750, izt HiBB&RX 2M
FHES A £ RAM, HER T EEEFIEZEO, 20 SDRAM, Quad SPI NOR
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flash, SD/eMMC R, R EBR#HESHEMIEOERELCD 87, %X DMA,
BGLLAR 12S Sz,
Drivers: ih5ia). #EEMSFRM C REEKamEO,
Middleware: fE3RaNFERFAIENL_ CIEANTHEE, HlUNEEe. B E. BREE.
BERRE,
BTN TFFA TS, AIRE S ERYEIR HPM SDK RUIFEA1 A,

"sdk env v0.10.0/hpm_sdk/doc/output/sdk doc/zh/latest/html/doc/RE
ADME zh.htm!'

Docs » HPM SDKER&{ERIGR

This is the documentation for the latest (main) development branch of HPM SDK. If you are looking for
the documentation of previous releases, use the drop-down menu on the left and select the desired
version.

HPM SDKBRE{EFETER

AR AR A ER
NHER  BFS
CMake 333
Pythan 38
RERMKEL
HPM FRARAE Ubuntu Windows

3.1 SDK ENV BpE4&E4S

B4~ SDK ENV AHp SN FERTR:
sdk_env v0.10.0 >

B
doc
hpm sdk
toolchains
tools

[) CHANGELOG.md

[ tist

[} README.md

[ README zh.md

[%] start cmd

@ doc: FTEREEFSHRERFARNAFRESFH, 88
HPM6750EVK #1 HPM6750EVK mini RIFBFIESFM.
® hpm sdk: HPM SDK Bt MR{tHED.,
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® toolchains : K ¥ T EH # , £ E &
rv32imadc-ilp32d-x86_64-w64-mingw32,
® tools:EEF=77HFEMAILIEMA, NTE:

sdk env v0.10.0 > tools

EHR
cmake
ninja
openocd
python3
scripts

i FTDI InstallDriver

o Hifth: SDKIz{TIRGRECERIAMIRES 4.

3.2 HPM SDK #: /{48 5544

SDK %O B £ B R ST e A M ARG ARNSMAN, 887K,
MRERSTHES. A, soc EXCUME, skl AbIERIE. FEEISUGZE. WTFE
7=

sdk env v0.10.0 > hpm sdk >

~

FEFR
arch
boards
cmake
components
doc
drivers
middleware
samples

scripts

utils
[ CHANGELOG.md
—| CMakelists
Elenv
[ envsh

[ indexmd
ETERNEERS:
® arch: 5 risc-v ZRMIEXRYER(EEO,
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boards: SHAIRIEXAEEFENFIEO, FE/9 HPM6750 EVK #]
HPM6750 EVK mini #8XAR-KIEEHER.

cmake: 5 cmake A1 TESIEEXEE 4.

components: FEAREIERIK), A IBZEFIEHEE O, 83F camera,
codec, debug console, enet phy. serial nor, touch, usb %,
doc: SDK SZHRFSSFAR{F AP BUSZHFIA,

drivers: soc i _EREHESEKE), A IRBEMESEZO.,

middleware: ENEEE. EfZE. HiFEE. RTOS &,

samples: ZFPNFEAIFE,
script: STEEE. mFEXAINEIERIA,
soc: soc i FRREFeRE N
utils: HfthERALIREH.
Hith: QOEREFIRBES S,

4 HPM SDK IREN{ERE

4.1 HPM SDK IR#lI3 {44543

HPM SDK Ry IR )R ER B % 254940 T B B 7

BT KX B 3% inc MR

B % src,
drivers

il F—inc
2. | hpm_acmp_drv.h
3. | hpm_adc12_drv.h
4. | hpm_adc16_drv.h
5. | hpm_bacc_drv.h
6. | hpm_bkey _drv.h
7. | hpm_butn_drv.h
8. | hpm_cam_drv.h
9. | hpm_can_drv.h
10. | hpm_common.h
11. | hpm_dao_drv.h
12. | hpm_display_common.h
13. | hpm_dmamux_drv.h
14. | hpm_dma_drv.h
15. | hpm_dram_drv.h
16. | hpm_enet_drv.h
17. | hpm_gpiom_drv.h
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18. | hpm_gpio_drv.h
19. | hpm_gptmr_drv.h
20. | hpm_hall_drv.h
21. | hpm_i2c_drv.h
22. | hpm_i2s_common.h
23. | hpm_i2s_drv.h
24. | hpm_jpeg_drv.h
25. | hpm_lcdc_drv.h
26. | hpm_mbx_drv.h
27. | hpm_mchtmr_drv.h
28. | hpm_mono_drv.h
29. | hpm_pcfg_drv.h
30. | hpm_pdma_drv.h
31. | hpm_pdm_drv.h
32. | hpm_pllctl drv.h
33. | hpm_pmon_drv.h
34. | hpm_pmp_drv.h
35. | hpm_ppor_drv.h
36. | hpm_psec_drv.h
37. | hpm_ptpc_drv.h
38. | hpm_pwm_drv.h
39. | hpm_gei_drv.h
40. | hpm_rng_drv.h
41. | hpm_romapi_xpi_def.h
42. | hpm_romapi_xpi_nor_def.h
43. | hpm_romapi_xpi_ram_def.h
a4. | hpm_rtc_drv.h
45. | hpm_sdp_drv.h
46. | hpm_sdxc_drv.h
47. | hpm_spi_drv.h
48. | hpm_synt_drv.h
49. | hpm_trgm_drv.h
50. | hpm_uart_drv.h
51. | hpm_usb_drv.h
52. | hpm_vad_drv.h
53. | hpm_wdg_drv.h
54. |

55. Lsrc

56. hpm_acmp_drv.c
57. hpm_adc12_drv.c
58. hpm_adc16_drv.c
59. hpm_cam_drv.c
60. hpm_can_drv.c
61. hpm_dao_drv.c
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62. hpm_dma_drv.c
63. hpm_dram_drv.c
64. hpm_enet_drv.c
65. hpm_gpio_drv.c
66. hpm_gptmr_drv.c
67. hpm_i2c_drv.c
68. hpm_i2s drv.c
69. hpm_jpeg_drv.c
70. hpm_lcdc_drv.c
71. hpm_pdma_drv.c
72. hpm_pdm_drv.c
73. hpm_pllctl _drv.c
74. hpm_pmp_drv.c
75. hpm_pmu_drv.c
76. hpm_ptpc_drv.c
77 o hpm_pwm_drv.c
78. hpm_rng_drv.c
79. hpm_rtc_drv.c
80. hpm_sdp_drv.c
81. hpm_sdxc_drv.c
82. hpm_spi_drv.c
83. hpm_uart_drv.c
84. hpm_usb_drv.c
85. hpm_vad_drv.c
86. hpm_wdg_drv.c

soc B99ME (peripheral device)IKEFRACHEE “\hpm sdk\drivers\src” B
FT, 8—NEED CAN, SPI. UART &) — NEIZHGESIY:, SmER

:

hpm_<peripheral device> drv.c

soc B99ME (peripheral device)IKEILAHE “\hpm sdk\drivers\inc” B
FT, 8—IMNEHED CAN, SPI. UART &) 5— NEIZR9SLSIE:, ST ER

:

hpm_<peripheral device> drv.h

4.2 HPM SDK 3Kzj] API

HPM SDK 12t T FERIFMZIEL, £ERIFMR API ITTEE:
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ACMP driver APIs LCD driver APIs
ADC12 driver APIs MBX driver APIs
ADC16 driver APIs MCHTMR driver APIs
BACC driver APIs MONO driver APIs
BKEY driver APIs OTP driver APIs
BUTN driver APIs PDM driver APIs
CAM driver APIs PDMA driver APIs
CAN driver APIs PLIC driver APIs
CLOCK driver APIs PLLCTL driver APIs
COMMON driver APIs PTPC driver APIs
DAO driver APIs PWM driver APIs
DMA driver APIs QEI driver APIs
DMAMUX driver APIs ROM APIs
DRAM driver APIs RTC driver APIs
Display_common driver APIs SDP driver APIs
Enet driver APIs SDXC driver APIs
GPIO driver APIs SPI driver APIs
GPIOM driver APIs SYSCTL driver APIs
GPTMR driver APIs TRGM driver APIs
HALL driver APIs UART driver APIs
12C driver APIs USB driver APIs
12S common driver APIs VAD driver APIs
12S driver APIs WDG driver APIs
INTERRUPT driver APIs XPI NOR driver APIs
JPEG driver APIs XPI RAM driver APIs
L1CACHE driver APIs XPI driver APIs

BTN SR IAF I LA, 5EER HPM SDK & APl 8 XRINTM4E.
“sdk _env v0.10.0/hpm_sdk/doc/output/api doc/html/index.html”
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r[p@o HPM SDK

w HPMicro Software Development Kit

|

Main Page = Modules = Data Structures v | Files v J

I |

HPM SDK

T

Introduction

s Introduction

Modules

Data Structures HPM Software Development Kit (HPM SDK) is a set of software enablement for HPMicro microcontrollers, including low level peripheral drivers,

Files components, middleware, and integrated RTOS support. Besides of these components, HPM SDK also provides related demos and examples, as well
as documentation to help users evaluate HPM products and build up their application efficiently.

See the hpmicro.com site for more information about HPMicro

Licensing

HPM SDK is permissively licensed using the BSD 3-clause license.

4.3 HPM SDK &4

HPM SDK rh#iRE BRI T AasE :
(1) IMRIERFEFREUREEENX
HMRIRERE _Type
tban ADC B FRRENX AT

1. typedef struct {

2. __RW uint32_t CONFIG[12]; /* @x0 - ox2C: */

3. __RW uint32_t TRG_DMA_ADDR; /* ©x30: */

4. __ R uint8_t RESERVEDO[972]; /* ©x34 - Ox3FF: Reserved */
5. R uint32_t BUS_RESULT[19]; /* 0x400 - 0x448: */

6. __ R uint8_t RESERVED1[180]; /* ©x44C - Ox4FF: Reserved */
7. __RW uint32_t BUF_CFG@; /* 0x500: */

8. __R uint8_t RESERVED2[764]; /* ©x504 - Ox7FF: Reserved */
9. __RW uint32_t SEQ_CFGO; /* 0x800: */

10. __RW uint32_t SEQ DMA_ADDR; /* ©x804: */

11. R uint32_t SEQ WR_ADDR; /* ©x808: */

12. __ RW uint32_t SEQ DMA_CFG; /* ©x808C: */

13.  __RW uint32_t SEQ QUE[16]; /* ©x810 - Ox84C: */

14. __ R uint8_t RESERVED3[944]; /* ©x850 - OxBFF: Reserved */
15. struct {

16. __RW uint32_t PRD_CFG; /* @xCee: */

17. __RW uint32_t PRD_THSHD CFG; /* @xC@4: */

18. __R uint32_t PRD_RESULT; /* @xC@8: */

19. __R uint8_t RESERVEDO[4]; /* ©xCOC - OxCOF: Reserved */
20. } PRD_CFG[19];

21. __ R uint8_t RESERVED4[720]; /* ©xD30 - OxFFF: Reserved */
22. __RW uint32_t SAMPLE_CFG[19]; /* 0x1000 - 0x1048: */

23. __ R uint8_t RESERVED5[184]; /* 0x104C - ©x1103: Reserved */
24. __ RW uint32_t CONV_CFG1; /* @x1104: */
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25.
26.
27.
28.
29.
30.
31.
32.
33.

__RW uint32_t ADC_CFGO; /* 0x1108: */

_ R uint8_t RESERVED6[4]; /* ©x110C - ©0x110F: Reserved */
__RW uint32_t INT_STS; /* ox111@: */

__RW uint32_t INT_EN; /* ox1114: */

__R uint8_t RESERVED7[232]; /* ©x1118 - Ox11FF: Reserved */
__RW uint32_t ANA_CTRLO; /* 0x1200: */

__RW uint32_t ANA_CTRL1; /* ©x1204: */

_ R uint8_t RESERVED8[8]; /* ©x1208 - 0x120F: Reserved */
__RW uint32_t ANA_STATUS; /* 0x1210: */

34. } ADC12_Type;

(2) IMRIEREREREEESEEN
AMZIRIRE config t
tban ADC BYEB B ESUREMEN T :

typedef st
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uintle_t
uintle_t
uint32_t
uint32_t
bool sel
bool adc
} adcl2_c

ruct {

ch;

diff_sel;

res;
sample_cycle_shift;
conv_mode;

wait_dis;
thshdh;
thshdl;
sample_cycle;
adc_clk_div;

sync_ahb;

_ahb_en;

onfig t;

(3) IMARR TAFEEIREEE X
HMRIERS T _config_t
ttan CAN RS filter B EHIREIIENINT

typedef st
uintle_t
can_filt
bool ena
uint32_t
uint32_t
} can_filt

ruct {

index;
er_mode_t mode;
ble;

code;

mask;

er_config t;
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BMIMRIERIECEL AR, NSRS EESERENNER, BIRS
MIMRIERAVEHREE X SRS % SDK RURBIE S A, ASEE:
“sdk env v0.10.0/hpm_sdk/doc/output/api doc/html/annotated.html”
TR FAEtINSEXGRMAEFMNSEFRGE—H, HitEE—5,
ISRERIE,

4.4 HPM SDK EENX

(1) IMER TIREEIREEE X
#define JMRIRRE MF  IMNRIEREZ B(F
ttan CAN RS MHRENXIT:

1. #define CAN_EVENT RECEIVE  (CAN_RTIF_RIF_MASK)

#define CAN_EVENT_RX_BUF_OVERRUN  (CAN_RTIF_ROIF_MASK)
#define CAN_EVENT _RX_BUF_FULL  (CAN_RTIF_RFIF_MASK)
#define CAN_EVENT_RX_BUF_ALMOST FULL (CAN_RTIF_RAFIF_MASK)
#define CAN_EVENT_TX_PRIMARY_BUF  (CAN_RTIF_TPIF_MASK)
#define CAN_EVENT_TX_SECONDARY BUF  (CAN_RTIF_TSIF_MASK)
#define CAN_EVENT_ERROR  (CAN_RTIF_EIF_MASK)

00 N oo U1 b~ W N

#define CAN_EVENT _ABORT  (CAN_RTIF_AIF_MASK )

4.5 HPM SDK BREIEOEN

HPM SDK FEREiIan & E AR 45k RA R EHI5ThINEE, BEmh
AR EIEN, BREE PaniaEa) HEm BRI REEIEER, FMIER
BEREIEOE NI T

REVRENE SMRESRE BiRE_shiE BB RS

Ebin RTC BYBREE AN :

1. RTC Functions
hpm_stat_t rtc_config time (RTC_Type *base, time_t time)
Configure the RTC time.

hpm_stat_t rtc_config_alarm (RTC_Type *base, rtc_alarm_config_ t *con
fig)

6 Configure RTC Alarm.

7

8. time_t rtc_get_time (RTC_Type *base)

9

Get the time returned by RTC module.
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11. static void rtc_enable_alarm_interrupt (RTC_Type *base, uint32_t inde

X, bool enable)

12 Enable RTC alarm interrupt.

13.

14. static void rtc_clear_alarm_flag (RTC_Type *base, uint32_t index)

15. Clear RTC alarm flag.

16.

17. static bool rtc_is_alarm_flag_asserted (RTC_Type *base, uint32_t inde
X)

18. Check whether RTC alarm flag is set or not.

4.6 HPM SDK API R4

TELL PWM B9#0ta 07~ 1BRIREERAVEHRESMELAR APl B9(E
Br:

1. pwm_cmp_config_t cmp_config = {0 };

28 pwm_config_t pwm_config = {0};

3.

4. pwm_stop_counter(ptr);

5. pwm_get_default_pwm_config(ptr, &pwm_config);

6. pwm_get_default_cmp_config(ptr, &cmp_config);

7.

8. pwm_config.enable_output = false;

gp pwm_config.dead_zone_in_half_cycle = 0;

10. pwm_config.invert_output = false;

11.

12 /* reload and start counter */

13. pwm_set_reload(ptr, 0, reload);

14. pwm_set_start_count(ptr, 0, 0);

15.

16. cmp_config.mode = pwm_cmp_mode_output_compare;

17. cmp_config.cmp = cmp_initial_zero ? © : reload + 1;
18. cmp_config.update_trigger = pwm_shadow_register_update_on_modify;
19.

20. /* config initial compare value which should take affect immediately
*/

21. pwm_config_cmp(ptr, cmp_index, &cmp_config);

22.

23. /* update trigger type so that compare value will be updated on hardw
are event (RELOAD) */

24. cmp_config.update_trigger = pwm_shadow_register_update_on_hw_even
t;

18 /26
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25. /* * config pwm as output driven by cmp */

26. if (status_success != pwm_setup_waveform(ptr, pin, &pwm_config, c

mp_index, &cmp_config, 1)) {

27. printf(“failed to setup waveform\n");

28. while(1);

29. }

30.

31. /* * config hw event */

e cmp_config.cmp = reload - 1;

33. cmp_config.update_trigger = pwm_shadow_register_update_on_hw_even
t;

34. pwm_load_cmp_shadow_on_match(ptr, hw_event_cmp, &cmp_config);

6 HPM SDK H[a){4

HPM SDK {2t K& BRI ENE, SERPEEENTREZE 29I
g, HPM SDK 2{HAYFELN T :

HPM SDK [&] {4

tflm tinycrypt tinyusb
coremark FreeRTOS hpm_mcl | libjpeg-turbo littlevgl
fatfs freemaster || hpm_math || hpm_sdmmc lwip

7 HPM SDK R FEflE

HPM SDK 12t T FEENAHIFE, FHBEIAPRERE, £ SDKRSE, 8
1EIRRD. APl FFARIMERIERTE.

FE fR

audio_codec | ESEBHIRE

coremark Coremark {5If2, 3XEX CoreMark M48EFES
dhrystone Dhrystone filf2, ¥KEX Dhrystone t4&EiF5
drivers 87 SDK FrERshiIN FISEfifE

dsp DSP ThEEtERAIN FRFIFE

freemaster RAXRFEIECTUL TR Freemaster ffifE
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hello_world | 88— SDK ERRA[HIFZ

jpeg jpeg THREEXAINIFAAIRE
littlevgl littlevgl THEEARSRAIR FRHIFE

lwip Lwip THEEtEXAIN FAGIFE

motor ctrl EE = HIThRE BRI FRIFE
multicore XWiZE 1z T RetB XA FAFIFE

openocd algo

openocd TIBERERAIN FRGIFE

rgb_led RGB 77K TZHREIB X AR FAGIFE
rom_api ROM #2EINREIERAIN FAFIFE

rtos FreeRTOS #8XHIRIFIIFE

tflm TensorflowLiteMicro #8XHIR FRIFE
tinycrypt TinyCrypt 1% TEBXAIN AGIFE
tinyusb tinyusb IHEEAEXAIN FBIFE
touch_panel | f4EINREMEXRIN FAGIFE

HPM SDK 2 MRERITER R LATERR IS HE -
"hpm_sdk/doc/output/sdk doc/zh/latest/html/samples/index zh.html”

1T~/ \\icro

Mrivi DUN YIEE

HPM SDK fAf2

¢ 1. Hello World

EMESE

latest o 1.1. #EA

o 1.2. E{HHEE
¢ 1.3.&170%

e 2. Audio Codec

1. Hello World
2. Audio Codec

3. Core Mark

o 2.1. #h&
o 2.2. R E
o 2.3.ia1THl&

4. Touch Panel
5. RTOS fif2

6. 3Xz)

¢ 3. Core Mark

o 3.1. #EA
o 3.2. FEHRE

7. Freemaster

8. Eafjli=Hl
9. JPEG

10. Tinycrypt

414 Ardirinizo

o 3.3.1z7&
* 4 Touch Panel

o 4.1 ik
o 4.2. IR E

THELLSDK & “rgb_led” #lfE, k7558 SDK RINFEGIRERMERTTE, K
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# (HPM6750EVKMINI UG ) IET " 3.4 sdk env/Segger Embedded
Studio For RISC V EBREIEM " FRIELE, TLUIRERESTHK FiE
“rgb led” T#2 .
(1) %EE "rgb led” ITF8
BAEBE RS start cmdbat XHRETH<SIT, FHAFERER
“sd k_env_v0.1 0.0\hpm_sdk\samples\rgb led", ,\\\Fﬁﬁéﬁﬁmm TS
“generate project -b hpm6750evkmini”, FietERk SES TFE.

FHECAWINDOWS\system32\cmd.exe _ ] X

written to: k_env_vO0. 10. 0/hpm

(2) “HiF rgb led” T7#8

HA “rgb led\hpm6750evkmini build\segger embedded studio”,
wia, Wi “rgb led.emProject” 324, BJLAFTH “rgb led” BY SES T#E.
{#F3 Segger Embedded Studio ¥JFF rgb led T2RIA#{T4miIR.

% rgb_led - SEGGER Embedded Studio for RISC-V V6.20a (64-bit) - Non-Commercial License
File Edit View Search Navigate Project Build Debug Target Tools Window Help

Project Explorer D b 8l rgb led.c
@ Debug (e >
Project Items Code D4
&1 Solution ‘rgb_led"
4 [ Project ‘rgb led’ 33.0K SPDX-License-Identifier: BSD-3-Clause
« @app 1fie
&l rgb led.c
D boards 2 files
3 components 1 file

Copyright (c) 2021 hpmicro

clude <stdio.h>

. . clude "board.h"

O drivers 31 files clude "hpm_clock_drv.h"
@soc Sfiles clude "hpm_pwm_drv.h"
O toolchains 3 files

(@ utils 2 files def BOARD_RED_PWM

a . fine RED_PWM_IRQ BOARD_RED_PWM_IRQ
& Output Files Fine RED_PWM BOARD_RED_PWM
Fine RED_PWM_CMP BOARD_RED_PWM_CMP
fine RED_PWM_CMP_INITIAL_ZERO BOARD_RED_PWM_CMP_INITIAL_ZERO
fine RED_PWM_OUT BOARD_RED_PWM_OUT
fine RED_PWM_CLOCK_NAME BOARD_RED_PUWM_CLOCK_NAME
se

dif
def BOARD_GREEN_PWM

Fine GREEN_PWM_IRQ BOARD_GREEN_PWM_IRQ
Fine GREEN_PWM BOARD_GREEN_PWM

Show: Transcript ~ Y Y output -
1> Compiling hpm_debug_console.c’
6> Compiling ‘pinmux.c”

5> Compiling ‘board.c’

2> Compiling ‘hpm_swap.c’

8> Comniline “hnom ffssi.c?

@i “Project>Build reb led” & FIREERE F7 KRR TR,
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FAEF SR

©> rgb_led - SEGGER Embedded Studio for RISC-V V6.20a (64-bit) - Non-Commercial License

Eile  Edit Search

s
|| Project Explorer

| % Debug

View Navigate

F %

Project Items
|@ Solution 'rgb_led’
+ T Project ‘rgb_led’
« Q@app 1file
» & rgb_led.c
» Qboards 2files
» [ components 1 file
» @ drivers 31files
> @soc Sfiles
» [ toolchains 32 files
> @utils 2 files
v & Output Files

Project

Show: Transcript

1> Compiling
6> Compiling
5> Compiling
2> Compiling
8> Comniline “hnm ffssi.c’

TR “rgb led” T8

(3)

Build

Debug  Target Tools

Rebuild rgb_led Alt+F7

Clean rgb_led

Build Solution Shift+F7
Rebuild Solution Alt+Shift+F7
Clean Solution

Compile rgb_led.c Ctrl+F7

Build and Debug Ctrl+T, F5
Build and Run Ctrl+T, Ctrl+F5
Cancel Build Ctrl+.

Build Configurations...

Set Active Build Configuration
Batch Build

Parallel and Unity Build

Show Build Log

Window Help

L B ]
=

Ctrl+B, Ctrl+T

se

needs

BOARD_RED_PhM

dif

def BOARD_GREEN_PWM

fine GREEN_PWM_IRQ BOARD_GREEN_PWM_IRQ

fine GREEN_PWM BOARD_GREEN_PWM

| cLoCK_NAME

ED_PWM_CMP_INITIA

= Y. Y‘ Output ~
“hpm_debug_console.c’
‘pinmux.c’
‘board.c’
“hpm_swap.c’

{88 Segger Embedded Studio #17 rgb_led &z, &iT
BE FATREERE F5 R A,

> rgb_led - SEGGER Embedded Studio for RISC-V V6.20a (64-bit) - Non-Commercial License

“Debug>Go”

D_PWM_CMP_INITIAL_ZERO

CLOCK_NAME

File Edit View Search Navigate Project Build Debug Target Tools Window Help

Project Explorer = x [Parea———]
Break Ctrl+.

& Debu s :

9 I:l Stop Shift+F5
ool Codoan) Cc & Restart Ctrl+Shift+F5
Solution ‘rgb_led”

4 T Project 'rgb led’ 33.0€ T & Toggle Breakpoint F9
« @app 1file [3.4K’ 5 Breakpoints »
> jpllidbied 34K Step Into F11
» Cboards 2 files StenDver F10
» @ components 1 file e T
» 2 drivers 31 files et e
» B8 soc ST Run To Cursor Ctrl+F10
* toolchains 3 files Ao step LA
> Butils 2 files Show Next Statement Alt+*
8 QuiputEiles 1 Set Next Statement Shift+F10
. Switch Debug Mode Ctrl+F11
Quick Watch Shift+F9
Debug With Ozone Alt+F5
> di Options >
4 def BOARD_GREEN_PWM
5 fine GREEN_PWM_IRQ BOARD_GREEN_PWM_IRQ
fine GREEN_PWM BOARD_GREEN_PWM

[output

lshow: Transcript
1> Compiling
|6> Compiling
|5> Compiling
|2> Compiling
8> Comniling

‘pinmux.c’
“board.c’
“hpm_swap.c”’
‘hnm ffssi.c?

= Y‘ Y’ Qutput ~

“hpm_debug_console.c’

(4)

B “rgb_led” THE: WrmfFH.
ERANNXMREREN, BUEANTRERTA®E, &+

“Toggle Breakpoint” BEEFE FO,LAFT LR,

22/26

REAIN



r1P/Micro

FAEF SR

> rgb_led - SEGGER Embedded Studio for RISC-V V6.20a (64-bit) - Non-Commercial License (Stopped)

file Edit View Search Navigate Project Buld Debug Target Tools Window Help
Project Explorer &l
IC0 Drgbled ~ | ® intmaind e 2 W« 5=
Project Items Code | Data+RO ¥ .
— . pum_update_raw_cmp_edge_aligned(pum, pum_cmp, duty);
& Solution ‘rgb_le - do_update = false;
+ T Project ‘rgb_led' 360K )
.+ Sapp i 1ast|| » turn_off_rgb_led(current);
bl 1as|| » pum_disable_irq(pwm, PWM_IRQ_HALF_RELOAD);
Giboards 2 files L 3
& components & int main(void){

Cdrivers 31 files uint32_t freq;

@soc 5files uint32_t hw_event_cmp;
S toolchains 3 f . @ Toggle Breakpoint F9
o utils 1S . 8 Clear All Breakpoints Ctrl+Shift+F9
& Output Files q
@ Toggle Bookmark Ctrl+F2
» @ Clear Bookmarks In Document Ctrl+K, F2 PWM_CLOCK_NAME) ;
B * PWM_PERIOD_IN_MS - 1;
. v Show Icon Gutter
> v Show Fold Gutter
* v Show Diagnostic Icons In Gutter 5
. ) RED_PWM_CMP_INITIAL_ZERO;
1 Numbering —
@ Eroble Popup Disgnostcs maE gl Cll Stack
' Find Error After Building -
Show:rarger wtpur [ o=
Function
© int main()
void reset_handler()
start()
Erasing 36.5 KB of addresses 01000000 — ©100923b I

Erase successful
Downloading ‘reb led.elf”

i “rgb led” TF2: MEBERE,
EHENNTE EREAE, EPERIN
EEERRERE "Ctrl+T, Cul+W"  TLAEHENAE

3 for RISC-V V6.20a (64-bit) - Non-Commercial License (Stopped)

to GDB Server

(5)

Project Build Debug Target Tools Window Help
x| CHER e x| D
|3 Drgbled = © intmain) M EGEE 00 oE [ Never -
+RO ) u::mt32_1: Expression
188 uint32_t Ted
Go To Defi Alt+G he 5
5 board_init() Go To Dedlaration Alt+Shift+G e, event cip
» board_init_rgb,_pwm_f . &
N printf("rgb le Go to Included File
Go to Function 2
> freq = clock_ge .
. leds[red].reloa Find References Alt+R
> leds[red].pwm = Find Extras >
> leds[red]. .
» leds[red]. ) Toggle Breakpoint F9
> leds[red].pwm_cmp_! Edit Breakpoint...
i’ leds[red].pum_irq Run To Cursor Ctrl+F10
. 2 freq = clock_get_fre Set Next Statement Shift+F10
> 203 leds[green].reload = Show Next Statement Alt+*
¢ ¢ leds[green].pwm = GF
> leds[green].pwm_ch = Quick Watch "hw_event_cmp” Shift+F9 @
G leds[green].pum_cmp . [Xdd “hw_event cmp” to Watch Cul+T, Ctri+W D il bmd
. ' leds[green].pum_cmp_ Set Breakpoint on "hw_event_cmp” Name Value
> leds[green].pwm_irqg
Locate Memorv Ctrl+T, Y

EREET NFEORMARE, SKIJ%EMN
é%xis BEMRFE.

ISC-V V6.20a (64-bit) - Non-Commercial License (Stopped)

ey Ty

:.R K=o

oject Build Debug Target Tools Window Help
rgb_led.c 8 X | EEES
Drgbled = ® intmain) ME B 4 oo 2E [ X, Xg X X5 Xig %
| uint32_t freq; B
188 uint32_t hw_event_cmp; CUrhant
» board_init(); do_update
» board_init_rgb_pwm_pins(); leds
> printf("rgb led example\n"); » stdout
> freq = clock_get_frequency (RED_PWM_CLOCK_NAME);
» 1 leds[red].reload = freq / 1000 * PWM_PERIOD_IN_MS - 1;
> 1 leds[red].pwm = RED_PWM;
> leds[red].pwm_ch = RED_PWM_OUT;
» 8 leds[red].pwm_cmp = RED_PWM_CMP;
> leds[red].pwm_cmp_initial_zero = RED_PWM_CMP_INITIAL_ZERO;
> 0 leds[red].pwm_irq = RED_PWM_IRQ;
> freq = clock_get_frequency (GREEN_PWM_CLOCK_NAME) ;
» leds[green].reload = freq / 1000 * PWM_PERIOD_IN_MS - 1; T
> 2 leds[green].pwm = GREEN_PWM;
> 5 leds[green].pwm_ch = GREEN_PWM_OUT; @ 2@
> leds[green].pwm_cmp = GREEN_PWM_CMP; S Croups N &
> ] leds[green].pwm_cmp_initial_zero = GREEN_PWM_CMP_INITIAL_ZERO; Name Value
ledslegreenl.pwm ira = GREEN PWM IRO:

(6) V@i "rgb_led” If2: IENIZF/ESE.
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Xy Xg Xio X4 Xjg ¥’

x
2= [

i

x

o]

| call Address |
0x01000F2C
0x010039C0
0x01000050

"Add hw_event cmp to Watch”
ERMEINEIRED.

o

X

Value
<array>
@xeeeee008

x
v B2 r. Search|

U BEERSPTE.

Value

red (@)
false
<array>
0x01080038

x
il | Search




-1 2/M\icro SEE SR

B@id "View>Registers” REREFesE L, HMUEEFFRIET,
BiSERP AN BRI B,

@ 1gb led - R Embedded Studio for RISC-V V6.20a (64-bit) - Non-Commercial License (Stopped) - 8 X
Eile  Edit Search Navigate Project Build Debug Target Tools Window Help
O, @ Dashboard Ctl+Q. D LI N Globals BRIEE x
Qutput Cl+Alt+O = +
ug Rz ki main) AV H =@ | X2 Xg Xi0 Xis Xib '] Lo
; rd_init "
Project tem: [\ project Explorer T T lt(: T Expression Value
& Solution 't i it 0 current red (0)
Ctrl+Alt+Z ntF("rgb led example\n");
+ T Project — et Al do_update false
Al
- Qapp r‘ ‘ q = clock_get_frequency(RED_PWM_CLOCK_NAME); leds sarray>
Ctrl+Alt+C g « 3
B s[red].reload = freq / 1600 * PWM_PERIOD_IN_MS - 1; =
& boar Ctrl+AltsU s[red].pwm = RED_PWM; e
s[red].pum_ch = RED_PWM_OUT; o 5
'?‘D’“"\ ClsleR s[red].pwm_cmp = RED_PUM_CMP; Growps G -
Cdrive 3+ Cul+AlteN s[red].pum_cmp_initial _zero = RED_PWM_CMP_INITIAL_ZERO; Name Value
@soc 8§ Ctrl+Alt+Y s[red].pwm_irq = RED_PWM_IRQ;
@ toole g
- q = clock_get_frequency (GREEN_PWM_CLOCK_NAME) ; ABI, RV32I LIS
= s[green].reload = freq / 1600 * PWM_PERIOD_IN_MS
Boute & Ctrl+F12 s[green].pum = GREEN_PWM; ABI, RV32E UG
= s[green].pum_ch = GREEN_PWM_OUT;
A s[green]. B
& Ctrl+Alt+G s[green]. ABI, RV641 e®
G L Cul+Alt+L s[green].
3 CnistD q = clock _get frequency(BLUE_PWM_CLOCK_NAME); 4 CPU, RV32I 4@
= Cul+Alt+S s[blueT reload = freq / 1000 * PWM_PERIOD_IN_MS - 1; @pc  exe1000ffc
I +|| @x1  oxe1000fbo
5 @x2  0xe113fdad
(Wit Bl cal stack i X || Ox3  exelesesee
- Ox4  exe10e9800
- Ye Y Output - B o= 3| ox ©x01000200
: @x6  0xe0003000
More Debug Windows g Function CallAddiess [| @1X6  |0xa0005000
© int main( 000F w5 |oeisening
void reset_handler() 1x9  0x00000000
Toolb » - o
o start) 0 @x1e  exebebc20e
Slstay ’ 1 @x11  ©0x00000001
Full Screen Alt+Shift+Retun F addresses 01080060 — @100 @x12  0x00000001
TTFFATa <iFFASEFIT @x13  exfee40000
e —————— @ x4 ©x00000001

(7) &R “rgb led” T72: REERX.
it “View>Call Stack” & REERE "Ctrl+Alt+S" ERRZBBKRE
O, #imEERFERIRES, REERER.

> rgb_led - SEGGER Embedded Studio for RISC-V V6.20a (64-bit) - Non-Commercial License (Stopped)

Eile  Edit Search Navigate Project Build Debug Target Tools Window Help

Dashboard Ctl+Q, D %
@ \Output Ctrl+Alt+O

|main) e
Project Items . jrd_init();
15'“‘ " O Pioject Explorer Ctrl+Alt+P Ird_init_rgb_pwm_pins();
& _‘°‘“°_"’ Ctrl+Alt+Z Intf("rgb led example\n");
«/ Projec Ctrl+Alt+K
« Sapp iq = clock_get_frequency(RED_PWM_CLOCK_NAME) ;
Brg @ Ctrl+Alt+C |s[red].reload = freq / 1000 * PWM_PERIOD_IN_MS - 1;
& boar = Ctrl+Alt+U Is[red].pwm = RED_PWM;
" s |s[red].pwm_ch = RED_PWM_OUT;
& comy |s[red].pwm_cmp = RED_PWM_CMP;
Cidrive - Ctrl+Alt+N |s[red].pwm_cmp_initial_zero = RED_PWM_CMP_INITIAL_ZERO;
@soc & Ctrl+Alt+Y Is[red].puwm_irq = RED_PWM_IRQ;
Qtoolc &
il iq = clock_get_frequency(GREEN_PWM_CLOCK_NAME)
|s[green].reload = freq / 1000 * PWM_PERIOD_IN_MS - 1;
B Out F & Disassembly Ctrl+F12 Is[green].pwm = GREEN_PWM;
B Aut Is[green].pwm_ch = GREEN_PWM_OUT;
Los |s[green].pwm_cmp = GREEN_PWM_CMP; 1
&2 Globals Ctrl+Alt+G |s[green].pwm_cmp_initial_zero = GREEN_PWM_CMP_INITIAL_ZERO;
G} Locals Ctrl+Alt+L Is[green].pwm_irq = GREEN_PWM_IRQ;
&1 Debug Terminal Clitc el lq = clock_get_frequency (BLUE_PWM_CLOCK_NAME);
[ carstack Cul+Alt+S | |s[blue].reload = freq / 1600 * PWM_PERIOD_IN_MS - 1;
Bl J-Link Control Panel =
ekt D3 E x EED o %
Registers v v
Output ~
by e« T Oup x
More Debug Windows » Call Address
® int main() 0x01000FFC
void reset_handler() 0x010039C0
Toolbars b start( 0x 050
Status Bar ’
Full Screen Alt+Shift+Return F addresses 01000000 — ©100923b |

Erase successful
Downloading ‘reb led.elf’ to GDB Server

SEIFMRRY SES EATE, "LAS% SES RIREIFi.

£¥2 COM4 (USB Serial Port (COMA4)

S\ $E555E\ S5\ $$\ $$\
$$ [$$ 5\ $$%\
$$ | 5% | 9535\ $$$$
$5$5555 | $5\$5\9$ $3

|
N SESESESN  SEESES\  $59555\
$ |$$ 33\ $5 S8\
$ 8%/ \_1$$ 7/ $% |
$ 9% | $$ $$ | $% |
$ [\$$55558\ 3% \$$555% |
| \ R \ /

$$ I\$ /%%
$$ | \/$
N

$ 1\

$ \
$ \
$§ 7 $5 \$$% 9% }
$ \
\ .|

$
$
$
$
$
\

rgb led example
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8 HPM SDK 'z Il |a)gk

LIS

RRFGE

Debug FoiZi&EZ EVK, o
HRE, Flash RIEFALA

=17,

EVK _Ei3igi+E BOOT &BxFFK, BRRERIDTXTIERNES, 7
BERH TR,
Boot &RV SDK Y Doc BRTAY EVK (AR EIFMATIA.

SES FoiAIEHARIF

BRI T ERY SES AIRRASS Risc-V RS,

SES FREEMAARI, F
ELAS

YA SES Fh{ERFIGER.

SES F1#2 7~ GDB server
HiE

WERBIEMLE FT2232 Ik, [ERTEE, REEESFPNFE 11D

EOf1— USB i&&T:
2 it

@ %0 (COMF LPT)

i USB Serial Port (COMS)

0 et
I inse
=T
0 &7
L] AERies
R AbiEDigE
0 mheE
B R
i mE e
0 siFmsfisHes
§ EmsiTEa
- P ERRTRLGE
§ Dual RS232-Hs
S O WEERE

EF windows FI{EZR

¢, 7 SES FiEid register

B OBEIRFF clock &k

E517E5, SN SES 35T,

ek

1, BPRIFTESESE
a,

2, £ download N
debug 384, &FHEF
REOEEFENR
14 clk B9 soc Z1788.

FAEF SR

1. 7F Windows AOE55 ETRESIRENESTAT SES 7S,

1% Task Manager
File Options View
Processes Performance App history Startup Users Details Services

N

25%
Mame Status CPU I
Apps (16)
[ Foxit PDF Reader 11.2 (32 bit) 0%
> @ Microsoft Edge (23) 0% 4
> B Mobakterm (32 bit) (2) 0%
v %> SEGGER Embedded Studic for Rl... 150% 1
[55] index.exe 0%
[#] openocd.exe 15.9%
% SEGGER Embedded Studic for.. Mot responding 0% 1
«» SEGGER Embedded Studio for Rl.. 0%
W Snio & Sketch (21 0%
2, MIEFERY SES HFEHIREIKERRY openocd 2, HIGHLERIZ

17.
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T L [T
o cote
Aszembler
bl
Goan Ao
Code Ceneration

:
Funtme oy Ares
Sectior
Suusce Cuie
User Bulld Sen

a Desug
Uebugger
DR Server
ik
Losdier
Simuatar
Target Sexipt

17 Task Manager — O X
File Options View
Processes Performance App history Startup Users Details Services
- 30% 54% 0% 0%
MName Status CPU Memory Disk Metwork
4
Apps (16)
5 Foxit PDF Reader 11.2 (32 bit) 0% 59 MB 0 MB/s 0 Mbps
4 e Microsoft Edge (23) 0% 439.1MB 0 MEB/s 0 Mbps
B® Mobakterm (32 bit) (2) 0% 25 MB 0 MB/s 0 Mbps
v % SEGGER Embedded Studio for Rl... 18.0% 1284 ME 0 MB/s 0 Mbps
index.exe 0% 41 MB 0MB/s 0 Mbps
[2Z] openoc | 18.0% 3.5 ME 0 MB/s 0 Mbps
«» SEGGEFR ahding 0% 1209 MB 0 MB/s 0 Mbps
Resource values o
> SEGGERE Bigile thadbai 0% 4.6 MB 0MB/s 0 Mbps

3. BEFRIR,
4, SA SES &1 GDB server iRE, 1§ "Reset and Stop Command”

RUISEIE A

"reset init” (RMFIREE, SES JLEFER

] Shew Muatid
optica vae

5 B CDESenve
- Host subost
* Tipe
* GY Sever Commard Lae

Start 08 Sarver

e 4 SHEM_SOK

- For.
& Raset anc Stop Cummang
* Igrane Checksun Cror

ress Dusing Expautian

o Targel Thil Fie
* Connert Timeout
* Bead Taneout
* Wiike Tmeout

Reset and St Commmand
The remote GUS server cammand to use 12 reset and 1o e terget

et

reset halt’ from project in Comnen zanfigraticn
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