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1. FEFEEEN

AM116-Core JF R F&EEEHT ZLG116 RIIMIEHI# I MK, BE AMetal
B, 1R T SAIMEI ISR T . S IR R R BRE, & TARRIWEEAT I H A
ik ZPFEWTH T Bl LB FRgessE, HRFa R 1.1 Bk,

EFE YATRME SDK LT A -FEMm AN AMI116-CORE 170814 Rev.AP/N: 1.14.24.0156 , h&
ASTUAFLAFEWH @KXE ., AP AEER SDK ATiF4ik SDK S HaCF+PUFLFS,

MiniPorti0  #REIMEIED

BiEFEO

Micro USB -

BiRED - J5HRIED

= fn#keape
LM75iR & 7% 3%

MicroPortiE[] —

- NTC#HI B IE
SWDEiR#EN -

J3HRIED izt

1.1 AM116-Core F.FEE

AM116-Core FFRMRIET ZLG ) ZLG116 fdzilds, HAME/INIG, i, kot
WRTHEEL. AR RN EER AT 1 % MiniPort #11. 1 & MicroPort $211
A2 % 2X10 RN . KR OAGER F HLRER > 110 B 51 tH, &R DA
MiniPort #2181 MicroPort 2 1AM~ 2 fiksib .

1.1 ZLG1l16

«  TAEMME 2.0V ~5.5V;

*  ARM Cortex-M0 32 fi A%, FAn[ik 48MHz;

*  64KB Flash, 8KB SRAM;

14 12 £ ADC. 4 4~ 16 HEAERES. 1 A 32 fdEHER . 1 NEd PWM E
B 255

* 2 /M UART #0. 14 1PC BRI 2 A SPI £,

« 2 NMIEER. 5 JEIE DMA FEEE;

o FEAR. PR

* 96 fiRyASfHE— ID (UID),

1.2 AM116-Core

* 5V MicroUSB fftHi;

s 2 LED KA
o1 ANTCTRIENY LR
o 1 M,

2
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1 4> LM75B 38 s

1 AN

1 ANZIRetes (n] FHBkZRME L33 F AR n#hvi s slOR ST 3 5D

1 NI

FETIXLETHE, v LS AR SEge . it . InFA R BERC & LM75B Mg R R T
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2. ametal_am116_core 48

AL 4N ametal_am116_core_2.0.1 CRFIRRA, JRAS A XA, i LASEPRIREU
AMetal GRANHE) . ARURTTE, FXFEAREAFESA SDK, HH {SDK} FRHMHaM
Az

2.1 AMetal ZE#3y
Wk 2.1 Fion, AMetal 38538 3 2, WHEZ. IshEMArER D Z.

Upper Level Soft
AMetal

Standard API

~

Driver

Nan=Stndard Standard Driver
Driver

HW(Hardware)

Hardware Peripheral

2.1 AMetal #EZ2

B SCBR AR I8 = BRSO 1B T R R () XY AWorks -1 Sk 3L
B4, AT AR AMetal (BRI 2B MIF AN R I0IEE0. IKRE, AWorks BL# 3¢
EHRAE RGO LR O RS EERHROUR FARMENR 55 00 R FIAME, 75 2 M AT A
REHIYEED -

211 BHE

WA I SOC BB, JLAREE API 3k - f2 ELBER M 47 B W BGR BE, 2

R AR IORIRINRE, S RIHCK . TR AR, T DR B

APl RSN T4 SOC R MAHLE . B2 EH amhw_/AMHW_ + & H %
Ve Nt 4 4518], 40 amhw_zIg116. AMHW_ZLG116.

Z .

T 22 (R 2422 11 5 Mol 2 %5 {SDK \documents\ { AMetal-AM116-Core APl %%
Ft.chm) B¢ {SDK}ametal\soc\zIg\zlg116\hw 3244 H (- RH 5 S0 A

JEfE: A4 ) SOC(System On Chip) 2454 CPU Aesh %31 £ —A42 89 MCU.DSP 4 At H 4L &

gED

®
%
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2.1.2 IREhE

EIRAE 2 X AMBE A T B, (H G 5 AR A7 2 IR R LR, AR LA i
AT IR, KBRS R SR B TR, PR A B R A

AR AL T3 SEBL T Al 242 VAT LA 2 bR HE SRS AN AR R B, 1l SEBL 1 AR = 4%
M, Bilin GPIO. UART. SPI S58H MLIKIANGE: & & UM R LSO IR R PR SEBL AR i

EHEN, SEEE XD, i DMA 5. K3)ZE%0EH am_/AM_ + S “1E R4
Z5[6), 41 am_zlglle . AM_ZLG116 .

Z L

2 IR EN 82 1 52 o 1iE 2% {SDKP\documents\ { AMetal-AM116-Core APl &%
FHt.chm)  Hi# {SDKYametal\soc\zlg\zlg116\drivers 244 o (R AH 56 S0

2.1.3 {pfEEOR

PRUERR OZ06 8 ILAMBL IR AEREAT THh R, SR 17— &hsiE AP 0, W] DURIESE
AFEEPEE, FrdE APL BIAT NS —FER . PR DEH am_/AM_ 1F v dr 44 23 00).

Z .

B 22 HbRHERE 1 8 X R )i 2% {SDK\documents\ { AMetal-AM116-Core APl % F
Mt.chm) =% {SDK}ametal\common\interface ({43 b iIAH 3014

2.2 BR&W
{SDK} F—MH 5 NHFE, W 2.2 i,

| | @] sR
@-\;}v| |« FEHE.. » ametal_amll6_core.. - ‘41\” fEFE amet.. .D'
|O Y  EAFER v HEvY  gEE 2y [0 @
| ametal
, documents

| projects_eclipse
| projects_keil3
| tools

|| CHANGELOG.rst

& 2.2 B ERLEW

ametal H SRAF AT G R ST

documents  H A7 IO G 1 B SR 5

projects_Kkeil5 77/l Keil5 [ TR REHR A5 A2 ;

projects_eclipse 7/l Eclipse [ TR AEIFE s

tools H A7/ SDK I L E .

Z%: projects_eclipse 5 projects_keil5 7+ 725 H 49{SDK} 234, 2ARER P E &, HHFR
Bro mRED T HEA, AP TABRELAAXGAZAN 2.
2.2.1 ametal B3®

2
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ametal HgZEMME 2.3 Fris.

4 | ametal
> i arch
: ) board
> W common
- . examples
> Wl s0c

2.3 ametal HRE4#

1. arch

arch SCHFSRAFTR T 5 WM SRR SO, i NVIC, Systick 8%, SCHRFHRINEZA
Cortex-M0. Cortex-M0+. Cortex-M3. Cortex-M4.

2. board

board UL T —Ee I A SR B B SR B S T RO S ¥ E AT 6 AL R H
it b LED. NS 8e5%, AFEIJFRIR, AIaex AR board ST,

3. common

common H g5 WIE 2.4 Fiw.

4 | common
» ) 3rdparty
» |\ components
- device
. examples
. interface

[& 2.4 common BERZH

common SCH& NS E AMetal S A IO, R —LEIE A TSP, A
Bl BE A& IO ANEN SO, B IS =5 SCIF IR HES: I SO RSO 5 B A ek, T
24 common H % T 12 31T -

(1) 3rdparty

2
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3rdpart JH FA7 80— 258 4t 55 =7 SRR AFE, Eiln CMSIS B F4. CMSIS (Cortex
Microcontroller Software Interface Standard) & ARM Cortex fids il #% {82 DA, =&
Cortex-M Ab P 2% R 1) 5 4 S o R B R )=

(2) components

components /43 T A7 AMetal ff—2820 44 . tbin AMetal 3 AR 554004 service.

(3) device

device S 2 T 77 AU HE6 4 BB 5 46 1743 SO B 6 1 4 BBl 6t 46 U BRSO A,
EAFE NVRAM FREL(EP24Cxx). BLE FiH(ZLG9021). FLASH #iH(MX25xx). RTC 1
Ht(PCF85063) 4.

(4) examples

examples SCIFI& TN AT 2 B A A AR e L2 SR, A2 %,

(5) interface

interface U NAHIG /2 AMetal S A LSO/, ARG — 2858 A 1) T H SO AR
MR S o IR 5 BARE e ok

4. examples

examples S 2411 am116_core FFAMCE AN AR B A AR SO, Hk
P A 2.5 Fios.

= =] =
@'\;j‘l , « ametal » examples » amll6 core » - |<'r?|| BE aml.. p'

|R Y gRIEs - H2E- FEEs 2> O @

, adc Ji2c | spi

| buzzer | input_event | timer

s clke | led | uart

, dma | microport_board  wakeup

, flash | miniport_board , wdg

| gpio | soft_timer || dema_am1l6core_all_entrys.h

2.5 BIRREXHEFRIE

7t {SDK}ametal\examples\am116_core L3 H A& 1 % N5 10 1 F2 Y5 S A
amli6 core Hx T A& 7T &AM AWM XM, FENEAQLETT —Nh
(demo_am116_core_all_entries.n 3CfF), it .h ST AR 7 A BIFERIN HkE, FH P
BIFERS, — MBS IX—A h Sk, IXEBIFEXS B 1) TFEALT{SDK}\project_keil5 5%
{SDK}\project_eclipse HZ T

DL uart AHCAME B, FTIF vart H3%, w0 Bl 2.6 iR, AJLLERNZEHZE FRMEET 6
A~ demo JEFEST o
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[=[@] =
@.\;}.v| ) « examples » amll6_core » uart ""f” = et P
|R v AR~ 2E v EEEs - [ @

|| demo_zlglle_hw_uart_int.c

|| demo_zlgl116_hw_uart_polling.c
|| demo_zlgl16_hw_uari_rx_dma.c
|| demo_zlgl16_hw_uart_tx_dma.c
|_|demo_zlgl16_std_uart_polling.c

|_|demo_zlgl16_std_uart_ringbuf.c

2.6 uart JMZFFE demo IRIZFF

FEAG O AR demo YEAEF A 44 N demo_zlgl16_std(hw/drv) {444} {7n 1)
fe}.c. AT demo FEIFIMAN RN {SCF4Y entry() MIRRE, FEAE am_main() B
HRU AR demo A I RR A Be & B AH B I SEEG I 42

«  demo_zlgl16_hw_* F/RIZBIFEERIZE HW ZE8 000 Va6, demo A ER%—f%
LSH, HEHHR;

+  demo_zlgl16 drv_* FiZGIFE R R RSN ER DM AHYEE], demo AN EREL—H%
LSH, BEWHHR;

demo_zIg116_std_* F N ZBIFERE R K RARMER: DR 1 OREAIER], demo A BREL
—RIEZH, BRI,

5. soc

soc SCfFRFEEME T S YRR, LB RIS RS i 2.7
B o

4 = 500
4 (= zlg

4 [ common
+ = drivers
= hw

4 (= zlglls
» = drivers
= hw
+ [h] am_zlg116.h
+ [h] zlgli6_clk.h
» [ zlg116_dma_chan.h
» [ Zlg116_inum.h
+ [k zlgl16_pin.h
+ [k zlgll6_regbase.h

[ zlg116_sdk_version.c

2.7 soc BR4H

FER 2.7 v, drivers SCAFSIRAFI T IRENJZAH I SCAT, hw ST JEAE TR T A J2AH O S A
{SDK}ametal\soc\zlg\zlg116 H LA JLAS h 30fF, FEE LTz s —% N

2
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7%, WSS . S, DMA BiES%. & XN AEFRNE 2-1 s

* 2-1ZLG116 DA &AHXHEAREN

XHE AR
IR @5 T Y ZLG116 AL, NEEH ZLG116 (U, 2
- BRI A& Sk s
zg116_clk.h Weh ID 5, 4 CLK_ADC1. CLK_SPI1 %
21g116_dma_chan.h DMA &5 M55E X, 1 DMA_CHAN_0, DMA_CHAN_1 %
21g116_inum.h RS E X, i1 INUM_DMA, INUM_I2C1 %
z1g116_pin.h 10 515 E X, 4 PIOA. PIOB. PIOC. PIOD VYA i I/ 5l i
z21g116_regbase.h ZLG116 54 E A7 ARl e L

EMR BTN ARER, BTSSR —RNEZT L, AR TELETH—E, Hit, ik
AR R BT R E R AE e LT, HAlR, BN EIHLE—045F T am_zlglle.h A4
b, SERERALEARAN, REEREHOAS am_2glleh BT,

2.2.2 documents B

documents H & ER T 4 D0E, 4058 (AMetal-AM116-Core B 11T/ (Keil) )«
{AMetal-AM116-Core APl % F-fit.chm). { AMetal-AM116-Core 7 F-/it.pdf). (AMetal
ZLG116 5| & A i) xIsm).

1. BRENTTFA.pdf)

PUENTTFMAA T 3REE] SDK 5, G Pid 8 @ ir KR, g tr . WiksE
—AEF . BV SRR

2. (BAPF#.pdf)

M P FME4EN48 7 AMetal B2, H 34509 ~F & 5505 L AGE AN WG E 712 .

3. (APl BEFf.chm)

APl ZZ T IEditiR 7 SDK & =4y AP s8I 7%, AR HE T AP
BRE A FER . R APL Z R0, NAZEZ ORI VEG TR AP I T AR E R
i

4. (S|HECERZEif.xIsm)

51 BV B S AR nT UR T 51 A BN R O G| I R, A VRN A T A
SIBRT LR TR e sz, IR A 7R DA A st BT ] RN A o
2.2.3 projects_keil5 HE

NTET Keil TREMSGE &8, Keil A TEERMEIE TES - BEET
projects_keil5 H3% T . projects_keils 1% H & FHFTA TN ZMH Keils BAFTI 4T
FF projects_keil5 Hzx, WK 2.8 i,

2
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(o=@ = ]
@Q,| ) <« ametal_am116_core.. » projects_keil5 » v|‘f|| EE proje... p|
|m - gaESR - HE- FEIEsE #- 0 @
| applications | examples_gpio , examples_soft_timer
, examples_adc | examples_iZc , examples_spi
| examples_buzzer | examples_input_event , examples_timer
, examples_clk | examples_led | examples_uart
| examples_dma | examples_micropori_board | examples_wakeup
| examples_flash , examples_miniport_board | examples_wdg

& 2.8 projects_keil5 H st &
1. applications

B MR IS AR o L E RS REFF I s TRE SO B AT TR 2 H 5%
o BRI, 2SR NS TR, i 2.9 Fos.

= =] = ]

"H_"'v | « projects_keil5 » applications » - |44 || 2ZF appl. p|
ot
|m sy a2iEs vy BEE v FETesE 2y 0 @

| template_am116_core

& 2.9 applications EFLE

WNFHE TR, RFEZPEI 4 template_am116_core #itk TR i3, IHEm4 NE
CHHSEP LRI, Wik 2.10 B, 8 IR T — AN led 1 LRE

(=@ =&

"‘_“"v ) « projects_keils » applications » - |+ EE aool.. p|
e Py Pp i

Bl v BEEER - HE - FrETiE= 3 ~ [ @'
) led

, template_am116_core

& 2.10 @idENFHE— LED TEER

o
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AR AN IR, RTAEEHNELCE R, RS template_amll6_core & FF—H &, B
NGy TAEL 542 F: {SDK}projects_keil5S\applications\ B & F. %N LAtz L LT, £
A AR B] LA B R

FIHF led TRESCHES, Wik 2.11 frz. template_am116_core.uvprojx BRI Keil5 ) TFE
A, N T ETEE SRS B, ZUCK template_am116_core.uvprojx = fiy 4
led.uvprojx. 45 WKl 2.12 Fios.

(= (@] = ]

@.\;}.v| | « projects_keil5 » applications » led » - |¢¢ || EE led p'
|n v AsfER v HE Y FEREE - O @
, user_code

, user_config
£ | JLinkSettings.ini

|&| template_am116_core.uvprojx

211 TIEHIRIE

=3 ® ]
@.\;}.v| | « projects_keil5 » applications » led » v|¢¢|| EE led p'
Em v AAAER v HEv e - 0 @

, user_code
, user_config
£ | JLinkSettings.ini

& led.uvpraojx

2.12 Efp Keil TIEH

AL, B AN TARIER . Fra TR CEEEIRE TR i T TR A
Mo fEATE LREEZ T, BRI *uvprojx 4F, i&f user_code I user_config 4N
3% % JLinkSettings.ini SC1F .

user_code €15 1 7 EFLF SO main.c, A FEF N T am_main() s £ B 7E 12 S0
user_config % 1 LARAC B SO LR AN SME IR E SCHF, $R4E TECARCE, H P il dE =R
EHATEN.

JLinkSettings.ini /& Keil TLFERA J-Link i — LR EAE

2. HerRFIRE

B4 application H3¢4b, H'E TREXS ARSI TR . SHREIR M B4R —8 W
UART 4%, 4T7F examples_uart, WKl 2.13 fizn, ATUAERIA 6 A TR, sefFk4
5 50F RLAGIRE 5 ST A () ST A 4 PR — 5

o
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=@ = ]

@'\:j" , =« projects_keil5 » examples_uart » v|*":r|| S exam... P |
|y wmaiER v BEY FEEs #- O @

, demo_zlg116_hw_uart_int

| demo_zlg116_hw_uart_polling
, demo_zlg116_hw_uart_r_dma
, demo_zlg116_hw_uart_tx_dma
, demo_zlg116_std_uart_polling
, demo_zlg116_std_uart_ringbuf

2.13 UART SM&FrEHIFERITIE

KT LLERATIT, ik /a B MEEIT Atk BigdT, EHEMMPMILER. L
demo_zIg116_std_uart_polling 4|, 4THZ3CfF%, wilEl 2.14 Fros, Wik Keils T
demo_zIg116_std_uart_polling.uvprojx SCAFRE AT LH%,

=@ = ]

@'\:}'" | = exa.. ¢ demo_zlglls_hw uart_polling » - |4'r, | | EE dem.. 0 |
ER v B2IEF - BEE v HEIHS (2~ 0 @
| user_code

J user_config
8| demo_zlg116_hw_uart_polling.uvprajx
£ | JLinkSettings.ini

2.14 demo_zIlg116_std_uart_polling T2 #3%
ERE BRI S iIE TR UR T &S, HEH5HE (AMetal-AM116-Core i AT 5 #(Keil).pdf).
2.2.4 projects_eclipse H3%

N T ET Eclipse LM S — & B, AV CEBERMGFELESR R EE
projects_eclipse H % F. projects_eclipse &% H X NHFTH LREMIZEH Eclipse 3K AF4T
It

FT7F projects_eclipse Hx, Wi 2.15 fios.

o
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EEIEE)
“ w| |/ « ametal_am116_core.. » projects_eclipse » v FE proje...
&, |_am118 praj lip +4 e 0|
|R Y EREER v HE- wEsiss #~ O @
. applications  examples_gpio | examples_soft_timer
. examples_adc . examples_i2c | examples_spi
. examples_buzzer . examples_input_ewvent | examples_timer
. examples_clk . examples_led , examples_uart
. examples_dma | examples_microport_board | examples_wakeup
| examples_flash | examples_miniport_board | examples_wdg

2.15 projects_eclipse B F#LE

1. applications

GO MR IR AR o L E R REFF IR AR SCHE B AF TR 2% H 5%
o BRI, 2SR MRS TR, Wild 2.16 B

=m] = |
@'\:j'| | « projects_eclipse » applications » v‘(u}” BZE appll... Pl
|A vy wAFEY Y HE - FESsE 23 [ @

, template_am116_core

[# 2.16 applications BF#LE

R THEEET, BRI .cproject M .project 4, &4 user_code £l
user_config XN SCAEIELL K z1g116 flash.ld i1 template_am116_core Debug.launch £l
tem- plate_am116_core Release.launch X =401, WK 2.17 fis.

(o 3] = |
@'\;}'| , = applications » template_am116_core » v|‘f|| EE temp.. D |
|R Y BAIET v HE v HErds 2~ 0 @
| .settings
, user_code
| user_caonfig

| |.cproject

| |-project

| |template_am116_core Debug.launch
|_]zlg116_flash.ld

& 2.17 eclipse #ERTIEAFLEH

« user_code & T HI S EREFE XA maine , FHSFEFRIANL am_main() BEEIEZ T

A
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s
+ user_config 7 T TREMCE XM UL &AM IR E SO, 148 TERARCE, H ]
HRYE 2 JAT B
*  zIg116_flash.ld Jy T8 F 2 O BERERAA SO, FH P AN AT BE 2 LRI N 25
*  template_am116_core Debug.launch #I template_am116_core Release.launch CfF&H T
Az BRI B S B SO, B 7 XA SO, R TR B AN R E AR E (G R
beanui i 44, WP D (TAG 8 SWD) 55, H P A BRI NS
2. HexrfIiE
K& application H3g#h, HE T /REI TR, SHFEIE M H XS WAE—2, W
UART 4%, FT7F examples_uart, W1l 2.18 fii7, AILLERIA 6 AN TR, X4 Y
X LR STA B S A 44 DR — B

|-E B
- . . s . |
@-v-v| , « projects_eclipse » examples_uart » - | +y | | FEFE exam... P
AR~ @RER v HE v FEs H 0 @

. demo_zlg116_hw_uart_int

. demo_zlg116_hw_uart_polling
. demo_zlg116_hw_uart_rx_dma
. demo_zlg116_hw_uart_tx_dma
. demao_zlg116_std_uart_polling
. demo_zlg116_std_uvart_ringbuf

2.18 UART SMEERAHIFERI T

XL T AR AT LA 2 TN Eclipse TAEZ[AIH. M LHAEF A Eclipse TAEZ )G, ##4T
G Ja R ] R 3B AR LisdT, BRI .

MR BARdefTiE S Eclipse THEZR AT, HEIA, BiIFEFRDURLTHARLS,
i %% (AMetal-AM116-Core Hig A1TF# (Keil)).
2.2.5 tools B

A B A SDK A T, #il4n Keil [ PACK . ¥T7F tools Hi%, Wi 2.19
Fi7m o

2
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( =@ = |
@'\:}'| , « tools » keil_pack - | +4 | | g kel.. P |

|0~ SaEEhy HEY  FEYHE v [0 @

|4 ZLG.ZLG100_DFP.1.0.1.pack

2.19 tools BRLE
23 IiEEH
2.3.1 Keil THE4#
FTHF Keil WRAH) template_am116_core itk T.#2, H TFEL5#U1E 2.20 fir.

KA D\ametal_am116_core_1.1.0\projects_keilS\applications\template_am116_core\template_am116_core.uvprojx ... Egii
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NEeda| s @ | @ | m | = = JE J5| @ descindex MR e Q
© [E 8@ | $] devug EFRF I
Project i ] mainc ¥ X
= *% Project: template_am116_core 30 i e "ametal. h” -
E % debug 31 #i ”am_board. h”
& 4 board 32 Hi “am_vdebug. h”
@3 arm 33 #include "am_delay.h”
@ LJ common 34 tinclude "am_gpio. h”
@3 soc 35 #include “demo_all entrys.h”
@ [ d std_examples 36
@ 3 examples 37 int am_main (void)
@ [ user_code 388 {
@3 user_config 39 AM_DBG_INFO(”Start up successful!\r\n”);
40
41 * demofflfEAD * I
42
430 while (1) { ‘
44 E
45 am_led_toggle (LEDO) ;
46
47 am_mdelay (1000) ;
48 } 7
49 |} e
=] Pr... - -'itir »

2.20 Keil R TEERLEH

TR, £45 7 board. arm. common. soc. std_examples. examples. user_code.

user_config 3£ 8 M7

*  board SCAFRALE T2 5 A DG JE Bl SCIE A S T R AR S8 B i BRI AT AR AL R AL
WiHR I LED. N9 885, AEFFARMR, wIREXT N ANF board SC{f, board SCA:JefiF
{SDK}ametal .

o arm SCERAFECT 5RO SCE, a0 NVIC, Systick %%

« common A IAL S — el F Y LR, AME A IR SO, BEE AR = T7 SCAE

A
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PRz ST A
* soc XHFRFEME T HE T EUIMICH SO, FER M EFIRENE S
+ std_examples SCPFIETNAEBOR) A2 A 5 An i O =SBl iR, U225,
*  examples XXM RFEAME aml116_core JTAMAA M SARE #A I GIRE IS AE, ex-
« amples CfE¥Ai T {SDKHametal .

« user_code A FPIEST, #HR AT {PROJECTHuser_code L& CRHRUER 7,
FCHILI{PROJECT} Fn LREFTTERSAE, X T template_am116_core T.f£, {PROJECT}
=4 T {SDK}\projects_keil5\applications\template_am116_core ), 454N T FE%F S i v
PR ZE R T, ZHX FBRAE — mainc X, HPEET AMetal #4F
AN R N TR am_main(). F 7 & BB FRE P JR SO 35 N AT U user_code
H%ET.

« user_config NAECE XM, MK T {PROJECTPuser_config AT, AE T
FE AT LA AN [F (1 i &

2.3.2 Eclipse Ti24#
757 Eclipse TAEZS[H]) 5 N template_am116_core itk Tf%, H TREGHWE 2.21 f

[ & workl - C/C++ - template_am116_core/user_code/main.c - Eclipse = B X
Flle Edit Source Refactor Mavigate Search Project Run Window Help
A |[H-R/R-GiEE @G- @0 - AN wimo Y@ FED
) T e e Quick Access | = |([@
[ ProjectBxplorer 52 5 & | & T = 8 [d mainc 2 =5
4 (5 template_am116_core 30 #include "ametal.h"

31 #include “am board.h™

32 #include “am_vdebug.h"

33 #include “am_delay.h"

34 #include “am_gpio.h"

35 #include "demo_all_entrys.h"

37-int am_main (void)

38 {
39 AM DBG_INFO("Start up successfull\ri\n™);
40
41 /* demoflFz A0 */
a2
43 while (1) {

. a4

[ Zlg116 Aachid a5 am_led_toggle(LED®);
46
47 am_mdelay(100@);
ag }
49 } i
i
Writable SmartInsert | 22:29

[# 2.21 Eclipse WA TIEtRREEH

ELRELE R, 4T ametal. user_config. user_code iX JLANY fi.

« ametal T FALE T arch. board. common. examples. lib A1 soc JLANSCAESE, FE4H
NEW 2.2.1,

* user_code N AM T, KA T {PROJECT Puser_code L1 ¥~ (Xf T
template_am116_core #fk T.#2, {PROJECT} T
{SDK}\projects_eclipses\applications\template_am116_core ), &> XS B ) S AL
WA IZE SN, ZHE FBRIAE —A maine X, HHPEE7T AMetal BAEER

2
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MNP A AL am_main(). H 7RISR IR SO AT IAE user_code H 3%
o

user_config "~ AHCE S, AL T {PROJECT user_config 43R, ANET
FERT LA A user_config XA

@

N7 ©2019 Guangzhou ZHIYUAN Micro Electronics Co., Ltd

16



AMetal-AM116-Core F PFAf
ETF ARM Cortex MO #%HY 32 ALiEH=zE User Manual

3. T8

BT RS TAER, A4 5 EZYH— S0 R)SME, 1 GPIO. HliFIm £h4%. [
I, AR B IE R EANAAE A REIE R . 9 TEAE T, BOAE UL, XS B AR AR
REE SN BRI, RN NC R am_main() 5, X TR ] DLE EE
2 PR | 5 R

B2, —SRRMN G, W ReAA BAE RSUR BN B AWM —SeRE I BER . 1X
i, at R DA A AR B S {PROJECT}\user config\am_prj_config.h SC{H2ERE— ‘kbﬁl\lx
BCRVR ) H B WIe A .

3.1 oM IIEIIERE/ R

—Lu 4 ANE, i1 CLK. GPIO. DMA. INT fil NVRAM, T HEALRMH, HFit
1E RS A s CERAVIMGE, ER TR TR ZMEHR, THRBEEVIG, EEEH .
AHSE ) 224 TR B S0/ {PROJECT Huser_config\am_prj_config.h H1iE X

PL GPIO A, HxMNEIEREZ N: AM_CFG_GPIO_ENABLE , VE4HE WAL FiE
3.1 ZEBIAN 1, Bl GPIO AMEAE RS E shi A3 tG1k, R e REAEH GPIO ¥
VREA B R N AR T BT e BOTAa A A, D) mT DL 2 B EAEAE O 0.

2% 3.1 GPIO BRIVIIAIERE/ BRI E

[**\orief g 1, ¥R GPIO HIAIKIDIfE */
#define AM_CFG_GPIO_ENABLE 1

HE — AN AR RE/AE RE € SUVE LR 3-1. LB (5 GPIO M, K2 fEHE
By 0 BRIl ARIEAE R G0R SN B 3l e R Tan it .

#® 3-1 HE—®IMEIRLIFEREZ

R Xof 2§95
AM_CFG_CLK_ENABLE ARG eh
AM_CFG_INT_ENABLE Hh b
AM_CFG_DMA _ENABLE DMA

AM_CFG_NVRAM_ENAB NVRAM

ERR RO RIRAERS, THRIEIEFEZAC—EARWRE, XTHXEAHKNRE, TUHEL 42T,
3.2 WERFEVIRILEERE/ZERE

SRBANHIE A LED, 1Ene3s . fegt. ke 0. . REWE. B4k et ad.
FRUEE S A BT AE B R P AR KA LMT75 5. B LMT75 4 (HAER LM75 B &5 AT 58
WIAILERME, VEWLEE 5.2.6 35), HAthbR g Ze Al AT DA i fic B kS F Al RE/AR fE 22 R v g R
o3 B R OE B % R Wt AR MR EE LR E N
{PROJECT }user_config\am_prj_config.h * & .

PL LED A, HxFRAfEREZ N: AM_CFG_LED _ENABLE , 405 X WALRE
3.2, FHEIH 1, Rl LED 7RG J3 a0 A e sylaat, wmAE KRaAEH LED %
V5 EA B R N AR T B AT SE BTAa g, T mT LK% % B A AE 0N 0.

2
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EFES 3.2 LED Bafi¥lia L€/ 2R E
/**

*  \brief WA 1, MG led HIAHSRINAE, B _EERAG M LED
*  ID:0--PIOB 1 (FE4EZEBZIE J19)
* ID:1---PIOB_2 (FHFEEEENLEIE J10)
*/
#define AM_CFG_LED_ENABLE 1
Fw— U BRI (LR R AR A 2 i S R 32, RUETAY LED I, R
BECh 0 BPnIEEIE7E R 4005 sh H 8 5¢ Bl i6 1k »

* 3-2 HE—LMBFRMIA L IERE/RRER

T4 X . IR
AM_CFG_BUZZER_ENABLE NS 3%, SRS S A AR I8 A g 2
AM_CFG_KEY_GPIO_ENABLE MR #4248, H R85 A B 1L W 1 P Ak e ot
AM_CFG_DELAY ENABLE SERS, FREVIGEILIE 7 REE N P B HEH am_udelay() 1
am_mdelay()
AM_CFG_SYSTEM_ TICK_ENABLE ARG, BRI TIM14 B 8%, R85 A4 B 1 H 8 i
A XK ThRE
AM_CFG_SOFTIMER_ENABLE WA E R, HRE T A A8 1E & 1 B 30 2 I 28 AR S Th g

BOWE, (e, fReE, Wer LA
AM_DBG_INFO() it & Ot i ilE 2

AM_CFG_DEBUG_ENABLE

AM_CFG_KEY_ENABLE RS, FREE T SRR FMG
AM_CFG. ISR_DEFER_ENABLE R IERT, R85, ISR DEFER WRZZVIMEIL, J5 WiaEiR(T 4%
JRAE
R PE, (EREFRUEEE, T R Si4  shid AT E :
AM_CFG_STDLIB_ENABLE PRUERE, FEREPRUERE, IR ﬁ;@zﬂaﬂﬂﬁ/ﬁﬁ FH PRI A A

AR AR TTRIRARAS, TREFRAC - EAHORE, XTIHSHMNRE, TUHFELE 5 F,

DO 1 I & S M 1 O O S T < 2= N < R N 1 B LY S N U 7 7 N
W ¥ WA{PROJECTHboard\am_delay., 5 A IMHE HAR T KRB (Blan: MHBERFAFE
PORSHAIERT, S22 v R for() 1838 28— N KBERIERT B AT, JE 75 BAIAME S — AN e it
), DR, K ZER R S BIMR RIR T o

SRR, BRI A — B DR RE R, FTEDH — S o 5 B DA A B R %
&, JEWITE,

XA e i 2%, T BN I s LB A — AN A R A A e e PR T . A [ R
FE LA ANFERISRATT R, R, FEARK AT 2 i3S R aa 058 2 I SR BIAR 2 BE IR T

2
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4. | LM BT

ZLG116 85 T A2 Msh i, HE SDK &4t 7 X NAME RS, #t— e SHeft—
BEMMNPBOARERFE. Fra LMt E H
{PROJECT}user_config\am_hwconf_usrcf)\CAHBUA I, T4 —#H {HWCONFIG} *#
INZEEAE) NHI—4H am_hweonf_zlg116_* JF3kff.c OS2 R

A ATRABELES ARM A4 X6 F S i SN RS A —&, HEF NVIC FRiaGEE
LAH4zF {HCONFIG} #&4T, ¥A am_hwconf_arm_* JF k.

Jr EAN RS B e B InR 4-1 R
*®4-1 FESMR R NRELE S

Fs EIN s BLE St
1 INT(H1¥7) am_hwconf_arm_nvic.c
2 ADC am_hweconf_zlg116_adc.c
3 4> (CLK) am_hwconf_zlg116_clk.c
4 DMA am_hwconf_zlg116_dma.c
5 GPIO am_hweconf_zIlg116_gpio.c
6 12 C ¥&=iil#% am_hwconf_zlg116_i2c.c
7 12C MWLFEI# am_hweonf_zlg116_i2c_slv.c
8 FL Y 3 am_hwconf_zlg116_pwr.c
9 SPI(DMA &85 =) am_hwconf_zlg116_spi_dma.c
10 SPI(H W 7 =) am_hwconf_zIg116_spi_int.c
11 At E I #51R 3R Th A | am_hwconf_zIg116_tim_cap.c
12 |bRifEERT 2R PWM ThEE| am_hweonf_zIgl16_tim_pwm.c
13 | FRAEER 2 ERThAE |am_hweonf zlg116_tim_timing.c
14 UART am_hwconf_zIg116_uart.c
15 WHETH am_hwconf_zIg116_wwdg.c
16 WS E 1A am_hwconf _zIg116_iwdg.c

BEAHN AP 70 B I C B S, S E R E A E IR 2 . H5EhR L,
P B B E SO S5 /AT B D7 VA AR 2L, [FIR, BT MECE S A 2 — R I
BRONKCE, ik, FHPESIBRRCE R, AR M E 2 b, A N A E AR G
() LA B RS ST LA T .
4.1 EEXHEH

PE B SO A% O 2 8 X — AN S R £ 15 D S5 MR, FTR PR At 2 4 i s 1T s AL R
KR SLHRRIEIL R E . R LA GPIO Hfil, ik BN B S 25 #
4.1.1 W&LH

BE 5 S B S IR 4 (DAL 11 P 172 ], 4% S5 S 2 A I 1) 1 4% 45

2
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PR 5 X — NS5 &, BT P RE. Kk, AP EeAFTEEROL B &Lk
R B AR A i, W B R A S MR SRR e N B ], TERCE SO, W& sk
11351 205 o 4T HF{HWCONFIGHam_hwconf zIg116_gpio.c, 7] LAF F 4% 52l 2 5 LI
PRI R 4.1,

EFER 4.1 EXIRES)

1**\brief GPIO 1545241 */
am_zIgl116_gpio_dev_t g_gpio_dev;

XEAEM am_zIg116_gpio_dev_t JEALE LT > GPIO B Sl s ahfyiiRAf e
FHORE LB 3R B Sk SO e . X Tl H N da th GPIO A i, iz 2R AL ED A
{SDK}ametal\soc\zlg\zlg116\drivers\include\am_zIg116_gpio.h {1 5E 3.

412 BEER

WA E B TR — R &R, S IKE)— /MBS B, W Wz sM
X 7 1) 27 A7 A bk | A I S A A . RS B SR PR B AR R 1R (B B A
R L — AN E, SW&EEIAFEPE, ZEEREHPRYME. R, b
HEELFEBITEREFBS, R &S B2 SN const &5 &,

T {HWCONFIGYam_hwconf zIg116_gpio.c , 1L F5E XK 515 B AR R
4.2 IR,

FEFFE® 4.2 GPIO /EEEENX

const am_zIg116_gpio_devinfo_t ZLG116_GPIO_BASE, g_gpio_devinfo = {
ZLG116_GPIO _BASE,  /**<\brief GPIO 5| #s 27 frge sl */
ZLG116_SYSCFG_BASE, /**<\brief SYSCFG it & 27 17 seHdtl */
ZLG116_EXTI_BASE, < \brief ShESHAH42 | 25 A7 A7 SR Pkl +/

{
INUM_EXTIO 1, [**<\brief FMiBHIBIZ 0 54 1%/
INUM_EXTI2_3, I**<\brief FhiRHIEIZ 2 54 3%/
INUM_EXTI4 15  /**<\brief #hEBrhbisk 4 H4k 15 %/
+
PIN_INT_MAX, 1**<\brief GPIO SZHF[ 51 i W5 %l */
g_gpio_infomap, < \brief 5| fiifR (5 S LG >/
g_gpio_triginfos, I**<\brief IR IE A *

zlg116_plfm_gpio_init,
zlg116_plfm_gpio_deinit

XHEATH am_zlg116_gpio_devinfo_t Z5H45E L 7 —A> GPIO &5 B4k, wHiE
R mMEBEMEMMB R KX E X X T GPIO, %EHE
{SDK}ametal\soc\zlg\zlg116\drivers\include\am_zIg116_gpio.h STt 715 o 3 AR i 5 4.3,

2
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EFER 43 GPIO BEESEHEMIRIERFE YL
/**
*\brief GPIO ¥ 455 &
*/
typedef struct am_zlg116_gpio_devinfo {

I**\brief GPIO Zi f7# Hedkhl: */
uint32_t  gpio_regbase;

I**\brief RGHLE SYSCFG #17asdtit */
uint32_t  syscfg_regbase;

[** \brief SMEREAF EXTI 26 ZF frde il
uint32_t  exti_regbase;

**\brief GPIO 5| [ 5513 */
const int8_t inum_pin[3];

/**\orief GPIO SCHEI 5| JHI R b5 20 */

size_t pint_count;

1** \brief fil (5 BB */
uint8_t *p_infomap;

I**\brief 4514 5| Bk A (5 B AO4RET */
struct am_zIg116_gpio_trigger_info *p_triginfo;

void (*pfn_plfm_init)(void); /**<\brief V& ¥IiatL R %L */
void (*pfn_plfm_deinit)(void); /**< \brief V& EWIA1LER L */

} am_zIg116_gpio_devinfo_t;

AL, WREE A H 5 M. AfAeE bk, thirS . FREH AR SRR
BATBCRINAE . P BV R R G VIR B3 N —— RN B 2 5 3L

1. FHiEsREtar

R P EAMEEA R B A AR A, XSRS RN GERbhb, HERYEX
ANEishhl, R ERIERITA AR . L, W&EE TR ERMIME AL .

—RORYF, AMEOCHRH FF A7 A AL U — A, T GPIO & T-BUNF RSN, '
4B 7 SYSCFG. GPIO. IEXTI it 3 M HISME, B, 7£ GPIO K& {58,
TR 3 AR, XN 3 AN RAEE, S N: gpio_regbase . syscfg_regbase A
exti_regbase.

FAE R O 4 E {SDK ametal\soc\zIg\zlg116\zlg116_regbase.h SZAkH 48 FH % 5 X
W7, HPBEEGHITE . T GPIO MCH A fAdeEtil, T WEFIER 4.4,

2
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EFER 4.4 IMREFREMUE X

[**\brief GPIO Zhhl: */
#define ZLG116_GPIO_BASE  (0x48000000UL)

/**\brief SYSCFG Z:thlil: */
#define ZLG116_SYSCFG_BASE(0x40010000UL)

**\brief FMEBHIET (HAF) FEHEE EXTI Btk +/
#define ZLG116_EXTI_BASE  (0x40010400UL)

AL, AR 4.2, WREERT 3 AN FRER R A Tt

2. HS

TSN R AN T IR S N T, TR B 2 S AR R 2R IR B, DA DRSS R A )
H T B U

YT AR A0, RN A —A, Bt st G —4> . —LeREskp sk,
Wr 5 T REAEE 2o MR AT BRI, AT @R A s, TH 77— K
N3 B, VEILRETIE R 4.5,

FEFEE 45GPIO BEEREMELBE—PETSHREN

I**\brief GPIO 5| I =52 */
const int8_t inum_pin[3];

i 5 C 4 E {SDKPametal\soc\zlg\zlg116\zlg116_inum.h CAFEHE i T, 5
GPIO AHFR I W5 & X TE IR i 5. 4.6.

TEFFE8 4.6 PINT B4 FESENX

#define INUM_EXTIO 1 5  /**<\brief EXTI £ [1: 0] ¥ */

#define INUM_EXTI2. 3 6  /**<\brief EXTI £ [3: 2] "l */
#define INUM_EXTI4 15 7 /**<\brief EXTI £ [15: 4] rfHg */

SKBR R PRAE 120 T W5 B BB, R A e SCHF PR 25 D R L P 8 9515 JE 46
PRIBERI AT, RO, PP 4.2 1, W dE B A S s IIRE R B k.

3. FERAFPRESRBERSENAT

R SC 22528, s sl ROV ANBIREN 7 BC N A7 1K), Dt AfE e {5 B ik /& 20y
Fic A A7 2

KRR RGAT GRS L, W0 P seb il B T e i/ T R Ge PR A 1 5%
VR QRGBSR P AR 75 2K, R il A I A BRI 2

B, BEEERTAR Y A SRR R DU R A A R e A R R it DASEBL BRI
LA .

FEBLRAE B AR, MR 34, TENAERFE$ 4.7,

EFHE 4.7 GPIO BEEEHMFLE—REFENEBERBRRENX

**\brief GPIO SCRFIN 5 bk 5 4cE */
size_tpint_count;

%
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1> \orief fili k(5 B WG */
uint8_t *p_infomap;

**\brief fi 7 5] Jilfik & 15 S HHEEE */

struct am_zIlg116_gpio_trigger_info *p_triginfo;

* B pint_count e SEBRAE A 20 L BTECH

« 01 p_infomap A T IRAFMRAE BB OCR, XN NAEI R/ %S pint_count —
o

s B p_triginfo T ORISR, S EALFE ik Bl bR RORT B eR O B S E 6
N NAEI RN Z S pint_count —. 2587 am_zlg116_gpio_trigger_info [EF:7E GPIO
UK A3k 3 -{SDKNametal\soc\zIg\zlg116\drivers\include\am_zlg116_gpio.h H5E 3, ¥
FEFiEH 4.8,

2R 4.8 GPIO ML EREMELERIEN
/**

*\brief 5Kl K15 S
*/
struct am_zIg116_gpio_trigger_info {

**\brief fili A [F1E K%L */
am_pfnvoid_t pfn_callback;

1> \orief [R11f R E1IZE */

void *p_arg;

A, BARE =0, ESehR BB E ALt 2 pint_count 5 53 AR PN AR R SE
PRI AR RDRIZ 5i2S 80—, 8 T OT R P IRYE SERRIE OLEC B, P BCE SCF T, St
T BRI L A A 5 OB E S, PR AR TS 5 4.9,

AR 4.9 FERPRBIMRERIEHAFENX

> \brief 3| JifAAE 2N >/
static struct am_zIg116_gpio_trigger_info g_gpio_triginfos[PIN_INT_MAX];
I**\brief 5| flfl & A5 S LGS */
static uint8_t g_gpio_infomap[PIN_INT_MAX];
Hr PIN_INT_MAX 7£ {SDK}ametal\soc\zlg\116\zlg116_pin.h 15 X
MR OKRERP, ASNRTRIE ERBERLERAF. AL, REREEMKPERLLSZRSA

@}

4. FEVBLEE

- 5 WG4 0RO B TG S5 1Z AN R BT & BEIR, QA RE AN RIS B, BIdE
WS ZANEA I B A, —SilEE D, T ERE S, W UART. SPI. 12C %, X
Lo 5| VTG AR 75 BT S VIR L R B0 52 i

2
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FER AR BET R, I9H — DN T GG R B HR e, LRI S 9146
PR, VEWRE R 5. 4.100 HURENRE P IR AR AMBERT, K & S i e 5 2 3 it
R AE

EFE® 410 GPIO BEESLMIIFLE

FEIA L RBHEH ENX

1 \orief FE VIR ST */
void (*pfn_plfm_init)(void);

G WAL R B I AR W R G B S L, GPIO W F & W 6 b iR B AE
{HWCON-FIGYam_hwconf_zlg116_gpio.c SCfrH5E X, V£ IFEFEH 4.11.

EFEH 411 GPIO L EVBLER

1**\brief GPIO “F&WIUR */
void  zIg116_plfm_gpio_init (void)
{

I* f6E GPIO AHZRA IS B */

I* J¥JE GPIO & LS 4 */
am_clk_enable(CLK_GPIOA);
am_clk_enable(CLK_GPIOB);
am_clk_enable(CLK_GPIOC);
am_clk_enable(CLK_GPIOD);

I* REFENEHRE (EMT AFIO W4 */
am_clk_enable(CLK_SYSCFG);

I* =ZhL GPIO HHKAME */
am_zIg116_clk_reset(CLK_GPIOA);
am_zIg116_clk_reset(CLK_GPIOB);
am_zIg116_clk_reset(CLK_GPIOC);
am_zIg116_clk_reset(CLK_GPIOD);
am_zIg116_clk_reset(CLK_SYSCFG);

TSR B, SRS T GPIO A AN I 8 DA A I X B8 MBS A

5 FEMBIELEE

GPIO K V& EWth1k k%L zIg116_plfm_gpio_deinit, ¥ WAEFFIEH 4.12.
BFEH 412 GPIO TAKBKEL

I**\brief GPIO & E£HI4Hk */
void  zIg116_plfm_gpio_deinit (void)
{

2
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I* ZA40 GPIO HIZAME */
am_zIg116_clk_reset(CLK_GPIOA);
am_zIg116_clk_reset(CLK_GPIOB);
am_zIg116_clk_reset(CLK_GPIOC);
am_zIg116_clk_reset(CLK_GPIOD);
am_zIg116_clk_reset(CLK_SYSCFQG);

[* 2268 GPIO FHIRANE I R */

* E6E GP1O &N F I 4/
am_clk_disable(CLK_GPIOA);
am_clk_disable(CLK_GPIOB);
am_clk_disable(CLK_GPIOC);
am_clk_disable(CLK_GPIOD);

I* RABEMNEEERE (FEMT AFIO I fh) */
am_clk_disable(CLK_SYSCFG);

FEVCEAT REAIRERS, TERFRFTER 4.2, EEDUZRE R4 E S 0ih
PRAIHR B 1l 5 R

FESCIERR AN, AR TREAN TR B SR, X, W T Z- T S IR R EdR 4T
B RAE A NULL Bia] s
4.1.3 EHIFBH RS

FEATHNRAE T, #F ERTA64E . W AT SCRIVRR, BRI E S C 2 U 1 iR
SEBIANBE A5 B Ak ik, R R FAR R AKEh SR A MBI AG AL R AL, AR A Y
(1) ¥ A S B A B 25 (5 S i, B AT Se iz A i IR AR 4K o

LA GPIO J9fiil, GPIO HIFXZh#I4AIes # 7£ GPIO BKz)=k 3L
{SDK}ametal\soc\zIg\zlg116\drivers\include\am_zlg116_gpio.h FH B . ¥ WL A 4.13,

I2FEH 4.13 GPIO #iE1LE%

*  \brief GPIO #J#&4k

*  \param[in] p_dev: & GPIO W& K454l
*  \param[in] p_devinfo : &7 GPIO ¥ #&fs B MgE!

*  \retval AM_OK : #1ERIN

*/

int am_zIlg116_gpio_init (am_zlg116_gpio_dev_t *p_dev,
const am_zIg116_gpio_devinfo_t *p_devinfo);

BRIk, Z5ER GPIO H#Miatk, KRR — Mz EImr, FEREFEH 4.14,

2
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FZFER 4.14 TR GPIO #lta1k

am_zIg116_gpio_init(& g_gpio_dev, & g_gpio_devinfo);

g_gpio_dev F1 g_gpio_devinfo 73! il 17 55 C B SO 5E SR B SEBI A 2515
B

A, ZWIIR A EAT AR B —, AUBGR A — T AN R B, JRLi 4 e Ui
(1) 2% S48 b il A £ S

N T DR TAE, WRBCE ST, Rz gia s fE By — s, %
B R SEwat R, AT — AN

LL GPIO A, splwIisA ek e XAE{HWCONFIGHam_hwconf_zIg116_gpio.c SCfF
o, PELFERAIE R 4.15,

FEFEE 82 4.15 GPIO SLI#IE 1R

/**\brief GPIO SZHilH)ua4t */
int am_zlg116_gpio_inst_init (void)
{

return am_zIg116_gpio_init(& g_gpio_dev, & g_gpio_devinfo);
}

XFE, BHIE— AN, F P SRR R A R SR A6 1k ek BB T o SEBIRIAR 1L BR
AR ZH, R ARART T8

RS RIIRA B BT R [BE, AEAE 500 N BX BT 46 A4 R BOR (B —E. R4EIXEh 4]
IR RR BN, AT R =M AR IR (B

(1) REHEY int KB

—EFRRR S - E A, REERE A int EH. AM_OK RISV B
HeHRWAIIR LRI

(2) REHEAFREIRSS FAR

YRR 7 AP ARSI A6 BRI A2 IR [B] — AR AE R IR 5 A0 Chandle),  DASRHEbR#EAR
%o {9 NULL REIWIEGACRIG: B RRIIAIIRL ST A AIaatk e, AT DL I3k
BRI handle fEubriERE D EMR RIS, 1A RIS .

(3) REUEAIRS) H E LRSS HIE

—BCBRONRRIRIN A5, DIREIC B B i L EAndEAb . eIy, S 77 i A — Lt
FEIR T RE , AH NLBX ST 46 4 R 208 BRI [3]— AN IR 3 E i€ SRk S5 F4R Chandle), {89 NULL
RNWIEEHRI FLEERVIIR R . AV, WA LAMEHZ handle 1EyiZ4k
TR AR AL (1 AH KR 55 R AL 280, FHRAE P — ez LR A R M D e BOZ A MBI — 2848
NRFERII N RE . R, AR — AN IMRAEIR BERFIR TN BERI RIS, L AT DASRBEARAER DS, B4
ZANET B IR B I 2 3R — MR UHEAR S5 handle FREXEA%L, @i H & RS ISR R bR
HER S FA o

4.1.4 SCOIRRAIMEL RS

FEAN YN IR B A FRAL 1 5% N R SRS I AG A pR G, DA 24 8 AN A FH AN A s, R
WA TR . BL GPIO N, GPIO I LK) ik W) 461k Bf B/ GPIO IR B 3k SC A4

{SDK}\ametal\soc\zlg\zlg116\drivers\include\am_zIlg116_gpio.h FHAEHT. ¥ IR E # 4.16.
@

Zé-
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IZFEH 4.16 GPIO RANEILERE
/**
*  \brief GPIO E£HI151k

*  \param[in] &
*  \return JG
*/
void am_zIg116_gpio_deinit (void);
4N A Az N, A FREE MR, R R 4.07
BFHE 417 SEAL GPIO RRHIEIL
am_zIg116_gpio_deinit();

N T ITAE P B, A PR A5, 5 SEBI IR R BORE R B, RS AT
SO ERER A T AN SRR Aa A B . T A AR AN, RIS R, B
TR AR R B o

XBE, PR EAE AN, e AR SO IREI TRt BRI IR A iR L, R
B P VLA C B O R A ) S0 AT a6 1 eR B AR AT AR A A B RIAT

PL GPIO R, Sl fia1aa ik sk # e L AE {HWCONFIGHam_hwconf zlg116_gpio.c
b, VERARRPIE R 4.18.

1258 418 GPIO LBIBVIMRILER

**\brief GPIO LI fERIUHIL */
void am_zIg116_gpio_inst_deinit (void)
{

am_zIg116_gpio_deinit();
}

FITAT SEGI R AL R B TEIR [BUE . IO )G, IZANRBIA R i R &
TR A Se T a1 pR 2

RYE A A F, LB R I S B A A o & SEBIPia it s Bk [BIMEDY int
KA, MEYIGEAERT, KR NEMSEL 35 LBIHIaa AR B0k () 7 —> handle, NIfEAI5G
RIS, BiiZAe NIE R Se B 9Ta6 40 s BER IR ) handle 1592 4.

4.2 HHAE

f£ B, LLGPIO fil, TEARUHIE 1 i Be B SO F R H DL BN 8 S B
R E N AR S, BTk, FEATRENIH MERE D, FERAHE
e B AR, AR5 8 B0 C B SO SR AR 1 S 0 e A R BRI AT Sl — A e 2 (T 46
&

W T BCE SO AR AR F AR L, T SOMANE —— S8 BB i A i A B e B4
BN UOCEEANIMAEME RS, SEhRTR E T BB ARSI, SRz i

Eﬂ*ﬁ

2

N7 ©2019 Guangzhou ZHIYUAN Micro Electronics Co., Ltd

27



AMetal-AM116-Core FHPRFH
ETF ARM Cortex MO #%HY 32 ALiEH=zE User Manual

4.2.1 ADC

ZLG116 A 1 /™ 12 {7 ADC, ‘BSZFEFrTACE S5 H R ARG B ] ik A0 A4 % 4 fid
LIhRE.

NTILL ADC #r#fEd6#Thae (R Wrr=0) o,  JH ADC &5 5 45k
am_zlg_adc_vO0_devinfo_t , —SeH PAREEARRITEOLAT REFR EACE . — ok, UNFRRC
B ADC MIZHHIE. #HikE,

1. ADC B2H[E

ADC Z#%H LM 5 VREFP Ml VREFN Z A HEZE{E Y E, ADC % HJEERIA
A 3.3V, HI 3300mV. W&EEH, BRAMSHHERA 3300 CRAmV) . ¥ ILFEFE B3
4.19.

B 58 4.19ADC SEHEIANESE

/**\brief ADC &&(EE */
static const am_zIg_adc_v0_devinfo_t g_adc_devinfo = {

ZLG116_ADC_BASE, I**< \brief ADC */
INUM_ADC_COMP, CLK_ADCI1, [**<\brief ADC [ Wigms */
CLK_ADCI1, [**< \brief ADC H%h5 */

3300, 1< \brief ZHHE ¥/
AMHW_ZLG_ADC V0 DATA VALID 12BIT, /[**<\brief 4#uksE */
__zlg_plfm_adc_init, [**<\brief ADC KT SHILhEIL */
__zIlg_plfm_adc_deinit, [**<\brief ADC fI°F-& 41861k */

e, R B A S 1225 R S SOy SRR (E R AT
4.2.2 CLK

I ERTCE, 32 R B N B YR DA SO B R A AR, R A BRI
4.20.
EFER 4.20 FIHEBANREER
[
*\brief CLK #4152
*/
static const am_zIg116_clk_devinfo_t _ g_clk_devinfo =
{
R
*\brief HSEOSC M i iR A%
* % pllin_src %3 AMHW_ZLG116 PLLCLK_HSE M| PLLIN = hse_osc)
*PLLIN = 12000000
*/
12000000,

2
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/** \brief
*PLL Ay 4Rk

* # AMHW_ZLG116_PLLCLK_HSI_DIV4 : HSI #¥%%% 4 2#ifE N PLL % \IHf
* # AMHW_ZLG116_PLLCLK_HSE : HSE EJy PLL % A M4

*/
AMHW_ZLG116_PLLCLK_HSE,

e
*\brief PLL 550 540, 7k 1-64
*PLLOUT = PLLIN * pll_mul / pll_div
*PLLOUT = 12000000 * 4 / 1 = 48Mhz
*

4,

e
*\brief PLL 7}#5 5%k, wlik 1-8
*PLLOUT = PLLIN * pll_mul / pll_div
*PLLOUT = 12000000 * 4 / 1 = 48Mhz
*

1,

/**\brief USB 734l %%, USBCLK =PLLOUT/ (usb_div + 1), 2l & 48Mhz */

0,

/**

*\brief AHB 4>#ii Z%%, AHBCLK =PLLOUT/DIV,AHB & k4% )y 48Mhz

*

*ahb_div | DIV

*1116
*12 |64
* 13128
* 14| 256
* 15512
*/

0,

/**

*\brief APB1 /34 A%, APBL1CLK = AHBCLK / (2~ apbl_div)

N7
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* APBL I AMZE N 24Mhz
*/
1,

Je
*\brief APB2 43451 & %, APB2CLK = AHBCLK /(2 ~ apbh2_div)
* APB2 f KH# )y 48Mhz

e

0,

I* FEVIRNREL, FCEN BT HERE *
_7Ilg116_clk_plfm_init,

I* CLK Jo & EXaa % */
NULL

AL, BT EGARCE S, Rk PLL. RHEMESIRECN 4, R ECN 1,
b R G By 48MHZz.  FH P n] AR S LA 1) 75 SR IC B AR R B B A6
4.2.3 DMA
DMA A HEXZHHERLE, RN, WEAINTHKITI. KL, 25N 8 e AT
HPZ5E, SChrms B, 8 O S ST 4G4 ek 2 R0 T
4.2.4 GPIO
BAHENSHFEERE, Rk, SR EEATER " S5E, SLhrfkE M, M
HXF L ) S U A Bk R T
425 12C

FaRAE—A PC B0, EXCN 1PCl. Zr st T BN 2R MBS E . IR
FCENZE . — M, XFEPEdlss AR EAE 1°C SLHR ., B AR 12C 5]
JETRP AT,

1. IPC jagkix

12C s 2 3 i ¥ & fid B0 F {HWCONFIGHam_hweonf zIg116_i2c.c H1[f) 12C1 #

KAEETE 4 ASHEE, ENFETFIFR 421, BN 12C # %, B 100KHz, 7%
BECHH eI, BRSSO M ERAT,

EFER 421 1PC1 EEREE
/**
*\brief 12C1 #4155
*/
static const am_zlg_i2c_v0_devinfo_t  g_i2c1_devinfo = {
ZLG116_12C1_BASE, /**< \brief 12C1 ZFf7asddtil */
CLK_I2C1, [**< \brief Bf4f ID {5 */

2
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INUM_I2C1, P*<\brief 12C1 Hiligm= */
100000, **< \brief 12C #HZE */
0, [**<\orief #ERF{E 0 */
_ 7lg_i2¢c1_plfm_init, [**<\brief “FE&EYIUH */
_7lg_i2¢c1_plfm_deinit P*<\brief & LR */
2
2. B

BT 1P2C SRR TE, 12C S nlReth THM R i oLt N “IENL” IRFES, N T
TZILG, 12C Wshnl LLE A P PRt — AN B IE], 45 12C SRR O AT ] v o7 1 R S B )
of TR, W PC BB A EE, DKEIEFIRE . 12C 8 I A AR
{HWCONFIGHam_hwconf_zlg116_i2c.c W&EE TN 5 NS E, THEWETFER 4.21
BREN 0, BIAEAEER LS. & FREMH, W HZEBSCy e, Flan: KBS
N5, RN ARR AR B E A Sms.

3. I’C 5|

B4 12C HHEACEMMAGI, WAL SCL MEHEL SDA. 1°C 5IMIEF &
HIgE R B sE . B 12CL 9], TR IS B 4.22.

HFER 422 1PCL FEVBKRE—ISIMERE

**\brief 12C1 “F &I REL */
static void  zlg_i2c1_plfm_init (void)
{

-
*PIOB_6 ~ 12C1_SCL, PIOB_7 ~ 12C1_SDA

*/

am_gpio_pin_cfg(PIOB_6, PIOB_6_12C_SCL | PIOB_6_AF_OD | PIOB_6_SPEED_2MHz);
am_gpio_pin_cfg(PIOB_7, PIOB_7_12C_SDA|PIOB_7_AF_OD | PIOB_7_SPEED_2MHz);

am_clk_enable(CLK_I2C1); am_zlg116_clk_reset(CLK_I2C1);

AL, P, % PIOB_6 BLECH 1°CL MIETEHZE, PIOB_7 BLE N 1PCL MI%IEL.
Al LAE4ZAE M am_gpio_pin_cfg() R —ANEA 12C Dhee 5| IR B 8 AHRIE) 12C )
fit. M A& {SDKPametal\soc\zIg\zlg116 H 3% R zIgl16_pin.h A SE ) 5] BITZh fE .
W AR A LA S BIEC B 12C ThAg, 75 SR IX BB L

XF O ML fE H ods o K % OEERE S MG ERERSERSERE
{HWCONFIG}am_hwconf_zlg116_i2c_slv.c #1, LA 12C1 Af], ¥ WAEFE R 4.23.

ERFER 4.23 NHUTHIZRECE

**\brief 12C1 V&AL R %L */
static void __zlg_i2c1_plfm_init (void)
®

Zé-
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.
*PIOB_6 ~ 12C1_SCL, PIOB_7 ~ 12C1_SDA
*/
am_gpio_pin_cfg(PIOB_6, PIOB_6_12C_SCL | PIOB_6_AF_OD | PIOB_6_SPEED_2MHz);
am_gpio_pin_cfg(PIOB_7, PIOB_7_12C_SDA|PIOB_7_AF_OD | PIOB_7_SPEED_2MHz);

am_clk_enable(CLK_I2C1);
am_zlg116_clk_reset(CLK _12C1);

/**
*\brief 12C1 M &&ER
*/

static const am_zIg_i2c_vO0_slv_devinfo_t _ g_i2c1_devinfo = {

ZLG116_12C1_BASE, [**<\brief 12C1 ZFFfFasdeddhl */
INUM_I2C1, **<\brief 12C1 Hl¥igm s */
_ zlg_i2c1_plfm_init, P*<\brief “F&HILAIL */
_zlg_i2c1_plfm_deinit [*<\brief V& XAt */

h

4.2.6 PWR

R, ERUR SIS RIS B E, IR R 4.24,
BFER 4.24 SIMMEAEERE
1**\orief 5| It A A5 S NAE *

static struct am_zIg116_pwr_mode_init  g_pwr_mode_init[3] = {
{AM_ZLG116 PWR_MODE_SLEEP, PIOA 8},
{AM_ZLG116 PWR_MODE_STOP, PIOA 8},
{AM_ZLG116_PWR_MODE_STANBY, PIOA 0},

-’

AL S = AR AR A X AN, BEE ARSI PIOA_8 LLK PIOA 0.
A EHASI I, HEAERX R

EE AU X R AR F WKUP 31 #pe9 E45. NRST Al L3845, IWDG Efa X =A 44
B2, PTVARRK B RAEBLE A PIOA O, RABFS,

4.2.7 SPI
SEEH 2 ANSPL R, 5 XA SPIL. SPI2. SPI A] BLE £ b 77 A DMA 454

2
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7730 XM AT XA ERS A A E, Bk, &2l a7 X R R B S — i,
HWFHERCE SPI M55 RN AT,

1 iy

WA SPI R, T EE {HWCONFIGHam_hweonf zIg116_spi_int.c SC#FH
BEAT SPI ARSI B E, FHEBER ST SCK. MOSI H1 MISO, Fridk 5] T 7 i
B, UM SPI drdi D= mE (S0
{SDK}\ametal\common\include\interface\am_spi.h) ff, Fi%k 5| ] IEASEUTE R E . SPI
FHOC T IR e B VE WA P 5 4.25.

TEFEH 4.25 SPI1 EEVIELES

I**\orief SPI11 “F &4k */

static void  zlg_plfm_spil_int_init (void)

{
am_gpio_pin_cfg(PIOA_5, PIOA_5 SPI1_SCK |PIOA_5_AF_PP);
am_gpio_pin_cfg(PIOA_6, PIOA_6_SPI1_MISO | PIOA_6_INPUT_FLOAT);
am_gpio_pin_cfg(PIOA_7, PIOA_7_SPI1_MOSI | PIOA_7_AF_PP);

am_clk_enable(CLK_SPI1);

Al JLIX B PIOA 5 # &N SCK, PIOA 6 # &N MISO, PIOA 7 W& N MOSI, Ui
PR B E B G s, TEAXEE N, AP rr2% {SDKHametal\soc\zlg\zlgl16 H &
N zlg116_pin.h FAESEH 5] BIThRE .

2. DMA f&#ir=

WHRAEH SPI ) DMA 5%, FEE {HWCONFIGHam_hwconf zlg116_spi_dma.c
AT SPI SIMIECE, SR E 7S h iy NBCE 51 M 7 e e — 8, A H
Bk .

4.2.8 Timer

zIgl16 5 4 > 16 FOEAER 2. 1 A 32 fBEMER 28, 1 DNEg PWM SER 2%,
ATCASEELERS . fili3k. A PWM HntiThag. H P ATLLEEEH AMetal $li %471 PWM,
CAP. Timing bR O RSs, 0] DB HE I FH IR B2 R AL AR OCHE LT Timer [—443)
feo T Timer R HRIIARHENR S DhRe &AM, EVIGALR, B2’ Timer M
TR ThEE, AR DHREXT R &S BAEEAR, XS Timer XM 1 JLER AR
B, R Timer AR IhEE, Bl X N ECE SO R LA Timerl Af1, PHEILAD
BHEANE.

1. fEHbRMERSE (CAP) IR%%

EZAEIT, SN R E Sy {HWCONFIGHam_hweonf zIg116_tim_cap.c, Timerd,
Timer2, Timer3 S7#F 4 i@ E, Timerld, Timerl6, Timerl7 C#F 1 MRifgfmiE. s
B FH 21 e £ H AT DAYERC B S R (S B s . RIS 4.26,

IEFFER 4.26 SIMEEEAE
/**\brief TIM1 F F-H#li 3RV RERI VL&A

2
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const am_zlg_tim_v0_cap_devinfo_t g_tim1_cap_devinfo = {

ZLG116_TIM1_BASE, F*<\brief TIM1 &5 A7 a2ttt */
INUM_TIM1_CC, [**<\brief TIM1 HWiga= */
CLK_TIM1, [**<\prief TIM1 A%} 1D */

4, [**< \brief 4 /NFRIEE */

& g_tim1_cap_ioinfo_list[0], 1< \prief 5|HELESSFIE ¥/
AMHW_ZLG TIM_VO0_TYPEO, /**<\brief TENf #3255 */
__zIg_plfm_tim1_cap_init, [**<\orief “FEWIIRILEREL */
__zIg_plfm_tim1_cap_deinit [**< \orief P& RVIIAILER S */

}

i IR IO Re T, &M@ E A T B — N R S, A OGS G B &S )
i) g_tim1_cap_ioinfo_list %4 5E X, VEWALFEIH . 4.27.

e 58 4.27 Timerl_CAP &igFkiEEHALSIBNEE

P> \brief TIM1 H TH3R D RE I 51 L B (5 B4R
am_zIlg_tim_v0_cap_ioinfo_t g_tim1_cap_ioinfo_list[] = {

[** \brief HiE 1*/
{PIOA 8, PIOA 8 TIM1_CH1 |PIOA 8 INPUT_FLOAT, PIOA_8 GPIO |
PIOA_8_INPUT_FLOAT},

1= \brief @il 2%/
{PIOA 9, PIOA_ 9 TIM1 CH2 |PIOA_9 INPUT FLOAT, PIOA 9 GPIO |
PIOA_9_INPUT_FLOAT},

1= \brief @i 3%/
{PIOA 10, PIOA_10_TIM1_CH3 |PIOA_10_INPUT_FLOAT, PIOA_10_GPIO |
PIOA _10_INPUT_FLOAT},

1= \brief @i 4%/
{PIOA 11, PIOA 11 _TIM1_CH4 |PIOA_11_INPUT FLOAT, PIOA 11 _GPIO|
PIOA 11_INPUT FLOAT}

h

SSEis

RMHTTEN N [ —MlREIE, 0 SIeRXNPOEIE 0, 1 SIcRMNVIEE 1, Pl
Hfe. AT RMAKA N am_zIg tim v0_cap_ioinfo_t, 1% 28 U 7E xF B 9K 3 <k S A
{SDK}ametal\soc\zlg\common\drivers\include\am_zlg_timer_cap.h 15 X i WALFEIE 4 4.28.

FEFE R 4.28 Timer_CAP BiE5| S &R LR
/**

*\brief TIM (fiA 0O HiiERIIREAMISCH GPIO {7 .
*/
typedef struct am_zIg_tim_vO0_cap_ioinfo {
uint32_tgpio;  /**<\brief X{Sif GPIO & */

2
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uint32_t func;  /**<\brief NHEFRINEERT ) GPIO ThEERE */

uint32_tdfunc;  /**<\brief ZEREE I IRIIBERT FIBRIN GPIO LR E */
} am_zlg_tim_v0_cap_ioinfo_t;

H o @& 2 i &l 89 sl B AE v #f 3% oh 6 51 W 89 /e, H P AT =
#{SDK}ametal\soc\zlg\zlg116 H N zIgl116_pin.h HAHICH 5] T RE.

2. (EHPME PWM fiRk55

EZEAT, WES EREAME, HAAFEZHE, AR ZERZ PWM LS
BB, HPWUURBFEBACKHTEREE. FNKEEXHN
{HWCONFIGHam_hwconf_zlg116_tim_pwm.c, TIM1 H-F PWM K& #&{5 BV IFE 55 B
4,29,

FEFES 4.29 Timer PWM JBIES|BIME B a# AT

P*\brief TIM1 H T PWM &&(EE ¥/
const am_zlg_tim_v0_pwm_devinfo_t g_tim1_pwm_devinfo = {

ZLG116_TIM1_BASE 1< \brief TIM1 ZFFasbR bl */
CLK_TIM1, [**< \brief TIM1 4 1D */

4, [**<\brief 4 > PWM %t i@iE */
AMHW_ZLG_TIM_V0 PWM_MODE2, /**< \brief PWM Hi iz 2 %/

0, P**< \brief PWM it Hi /= F-FAT 20 */
& g_timl_pwm_ioinfo_list[0], P*<\brief 5|HIACE(EEFIR */
AMHW_ZLG TIM_VO0_TYPEQ, /< \brief ERTAFHRE */

_ zlg_plfm_tim1_pwm_init, 1< \brief “FEVIMHILREL */
__zIlg_plfm_tim1_pwm_deinit [**<\brief “F & MEYIIRILEREL */

3. fEFHAREE I 2RSS

EZGRT, XN AECE Sy {HWCONFIGHam_hweonf zIgl116_tim_timing.c, H T
FAAE 52 I 88 B AN 75 00 B I 38 A7 250, G AMERAH OG5 I, B AN 75 B P e B e O,
SR T AT R B, R OO B R S G Ak e B R
4.2.9 UART

FHEEH 24 UART #:0, €3N UARTL. UART2. £ SDK #R{tHIKEH, Hs
BT UART ZhRg. »FTHARE, — MR TR ERCE S ORGSR AT R, wTReRs
PO E R O ZE . R IR UARTL M, SR ACE N

ER PORAE, HEE, S RBEEFNRESAEMEA UART fgE o Z4aXREBE,
# 0 UART A4 0 X4 {SDKHametal\common\interface\am_uart.h

1. 5IHECE

UART1 AH% 11 5] BI7E AL B S H{HWCONFIG am_hwconf_zIg116_uart.c (A E,
T ILAR P 5 4.30.

TEFE# 4.30 UATRT AR EL

[**\brief #1101 “FEPIGEL */
static void  zlg_plfm_uartl_init (void)

2
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I* Bli¥I461k PIOA 9 UART1 TX PIOA 10 UART1 RX */
am_gpio_pin_cfg(PIOA_9, PIOA_9 UART1_TX | PIOA_9_AF_PP);
am_gpio_pin_cfg(PIOA_10, PIOA_10_UART1_RX | PIOA_10_INPUT_FLOAT);

I* FFJg UARTL Hfgf */
am_clk_enable(CLK_UART1);

FEFP K PIOA_9 1B vartl FIRIESII, PIOA_10 1E vartl [HRYEIfE. F ]
PUEBEF AR vart ThRERI S IIME A8 DI A . BUlcg I, RO 51 B F I Il R
F Fa]2% {SDK}ametal\soc\zlg\zlg116 H3& R zIgl16_pin.h FHAHSEH 5] BIZhRE .

2. [t EPERR
RO 1 BARERS SR DI E B O, AR, (FIEAL. SR EER, &
HERABEE N 8 fidids, LA AR, 1 MEIEAL, FRFZEA 115200, 1 IILFEFIEH 4.31.
12FEH 4.31 UATRT FETMBNKER

> \orief 10 1 &&EE */
static const am_zIg_uart_v0_devinfo_t _ g_uartl_devinfo = {

ZLG116_UART1_BASE, [**< \brief &1 1%

INUM_UARTZ, [*<\brief B0 1 K ligms */
CLK_UARTY, [**<\brief #O 1 MR */
AMHW_ZLG_UART V0 DATA 8BIT | [**<\brief 8 L HHE */
AMHW_ZLG_UART V0 PARITY_NO | [**<\brief ToARPE */
AMHW_ZLG_UART_VO0_STOP_1BIT, =< \brief 1 M5 1AL */

115200, 1< \orief BB KIPAFER */

0, P*<\brief JEHAh AT */

NULL, [**<\brief USARTL fii ] RS485 */
_zlg_plfm_uartl_init, [**< \brief USARTL KIF&HIUHL */
_ zlg_plfm_uartl_deinit, **< \brief USARTL KI°F& E¥IHL */

&
4.2.10 WWDT

BI1RWDT XA HEXSHFERE, R, WA INBHERE5 . Bk, %48
TEATEHP S S5ACE, SCPris B, 18X S S dG A0 s 2 B aT .
43 ERFE

{F MR BRI T A PR, — R R A e IR A R IR B, — Rl A IKE, E1T
155 A 22 AL 11 B8 B85 RO S8R

2
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4.3.1 £ AMetal SR ERIER)

—RORIE, BRAFLEL, — AR Se e A F 22 i Rk PR SR B 58 A R IR o A
FA AN ERAE IR — B2 W aa A 3 F AR R D B B A B ERIa6 1L

1. #Wishi

T A, EAE TR . P BB a6 gV 3y I 75 T A R P I A
HH B 1 25 S AT U Ak R D T

T A S T a4k R B4 7. {PROJECT Huser_config\am_zIg116_inst_inith SO+
7 RSB RIaa L R ERT, NEER S am_zIgl16_inst_inith Sk, NN B
(IR 2% SEIRTT A A4 oR 2500 SR 2B 1 LR 4-2.

*® 4-2 Fr ESMR RIS MR SEBIRNIa 1L R B

Zé-

@

Fs SME LR R R R
1 ADC am_zIg116_adc_inst_init (void)
2 CLK intam_zIlg116_clk_inst_init(void)
3 DMA intam_zIlg116_dma_inst_init (void)
4 GPIO int am_zIlg116_gpio_inst_init (void)
5 12C1 am_zIg116_i2c1_inst_init (void)
6 SPI1_INT am_zIg116_spil_int_inst_init (void)
7 SPI1_DMA am_zIlg116_spil_dma_inst_init (void)
8 Timerl CAP am_zIg116_tim1_cap_inst_init (void)
9 Timer2_CAP am_zIg116_tim2_cap_inst_init (void)
10 Timer3_CAP am_zIlg116_tim3_cap_inst_init (void)
11 Timerl4d CAP am_zIlg116_tim14_cap_inst_init (void)
12 Timerl6 CAP am_zIlg116_tim16_cap_inst_init (void)
13 Timerl7_CAP am_zIg116_tim17_cap_inst_init (void)
14 Timerl PWM am_zIlg116_tim1_pwm_inst_init (void)
15 Timer2_PWM am_zIlg116_tim2_pwm_inst_init (void)
16 Timer3_PWM am_zIg116_tim3_pwm_inst_init (void)
17 Timerl4d PWM am_zIg116_tim14_pwm_inst_init (void)
18 Timerl6 PWM am_zIg116_tim16_pwm_inst_init (void)
19 Timerl7_PWM am_zIg116_tim17_pwm_inst_init (void)
20 Timerl_timing am_zIg116_tim1_timing_inst_init (void)
21 Timer2_timing am_zIg116_tim2_timing_inst_init(void)
22 Timer3_timing am_zIlg116_tim3_timing_inst_init(void)
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Fs SME SEGIAIR R R R

23 Timerl4_timing am_zIlg116_tim14_timing_inst_init(void)

24 Timerl6_timing am_zIlg116_tim16_timing_inst_init(void)

25 Timerl7_timing am_zIlg116_tim17_timing_inst_init(void)

26 INT am_zIg116_nvic_inst_init (void)

27 PWR am_zIlg116_pwr_inst_init (void)

28 UART1 am_zIlg116_uartl_inst_init (void)

29 UART?2 am_zIg116_uart2_inst_init (void)

30 WWDT am_zIlg116_wwdg_inst_init (void)

31 IWDT am_zIlg116_iwdg_inst_init (void)

2. EAESNE
FRAE S BI04k B B IR [BME SR, w] DL 5 S i 4k S8 R 1 . SEBIPTaa 1L

BRI 1) 3R BB P Re A AN 2K

* int A4,

« AREMRSS handle 2874 (am_*_handle_t , 2884 fbruER: 0252 30, W am_adc_handle_t;
T A R I A (R AL A B SR AaAG JE 2 e Ak A8 A A
(1) R[EMER int B
i DL 4 Ry BE R AN BT R IR SEBI A A A R IR BHME AR int SRAL. FHOCHMBETE LR

4-3,

*4-3 IREMER int XBPSLEIFIEHRE

Fs | Mg SEHIFIIA L R SR Y
CLK intam_zIlg116_clk_inst_init(void)

DMA int am_zIlg116_dma_inst_init(void)

1

2

3 GPIO int am_zIlg116_gpio_inst_init(void)
4 INT intam_zIlg116_nvic_inst_init()

HIREMEA AM_OK , FRSLHIFILEM ) BN, RHLGIIMGI R, &R
AR EEE.
Je SR B A OC I E CHR BRI AT, ARFEEE R BAndEAL, AT LKA 1%
VAN AINEARE ST R
B0 EbatEL, @1 GPIO #2447 ArviERE 11, 7E{SDK}\ametal\common\interface\am_gpio.h
SCAFRFE B URT DAY A A DGR I BEBA ARG, DA GPIO. 13 B/ 81 i i B 4.32,
FEFEE 4.32 GPIO R OFERTES

am_gpio_pin_cfg(PIOA_10, AM_GPIO_OUTPUT); /* ¥ GPIO B A */
am_gpio_set(PIOA_10, 1); /* #&E PIOA 10 %t m s F */

Z

B VR VR AE ik 2% {SDKR\documents\ {ametal_am116_core APl &% F
®

Zé-
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#t.chm) B3 {SDK}ametal\common\interface\am_gpio.h 1.

FEOORPRAEAL, WA G D IR sk X HATR B, W DMA, M S O 1E
{SDK}ametal\soc\zlg\zlg116\drivers\include\am_zIg116_dma.h SC{-r A B .

dE ARAMEEOLRIEREED, AN, HEZOSTROBED K, FERANEENE,
XA BT RABRGIRE, —MEZAR AN CBIAT ALK, LERFFHAITWHEL,

(2) R[EMEFRAEIRSS FIHR

A LM A S A A R HUS 3R [ R R AR TR AR 5 RN, AHSGAMETE LR 4-4. WTLLEH,
AW SPGB L, PR IR AR IR S A . AR BMEAN Y NULL , REFY)
G B, WG, FERE RSN ER .

& 4-4 BEHERARERR S ARBISEHIRIE LR B

Zé-

@

Fs Mg LR R R R
1 ADC am_zIlg116_adc_inst_init (void)
2 12C1 am_zIg116_i2cl_inst_init (void)
3 SPIL_INT am_zIg116_spil_int_inst_init (void)
4 SPI1_DMA | am_zIg116_spil_dma_inst_init (void)
5 Timerl_CAP | am_zIg116_tim1_cap_inst_init (void)
6 Timer2_CAP | am_zlg116_tim2_cap_inst_init (void)
7 Timer3_CAP | am_zIg116_tim3_cap_inst_init (void)
8 Timerl4_CAP | m_zlgl16_tim14_cap_inst_init (void)
9 Timerl6_CAP |am_zIg116_tim16_cap_inst_init (void)
10 Timerl7_CAP [am_zIgl16_tim17_cap_inst_init (void)
11 Timerl_PWM |am_zIg116_tim1_pwm_inst_init (void)
12 Timer2_PWM |am_zIg116_tim2_pwm_inst_init (void)
13 Timer3_PWM |am_zIg116_tim3_pwm_inst_init (void)
14 | Timerld PWM am_zIlg116_tim14_pwm_inst_init
15 | Timerl6_PWM am_zIg116_tim16_pwm_inst_init
16 | Timerl7_PWM am_zIg116_tim17_pwm_inst_init
17 | Timerl_timing am_zIg116_tim1_timing_inst_init
18 Timer2_timing [am_zIg116_tim2_timing_inst_init(void)
19 | Timer3_timing |am_zlg116_tim3_timing_inst_init(void)
20 | Timerl4_timing [am_zlg116_tim14_timing_inst_init(voi
21 | Timerl6_timing |am_zIlg116_tim16_timing_inst_init(voi
22 | Timerl7_timing [am_zIlg116_tim17_timing_inst_init(voi
23 PWR am_zIg116_pwr_inst_init (void)
24 UART1 am_zIlg116_uartl_inst_init (void)
25 UART2 am_zIg116_uart2_inst_init (void)
26 WWDT am_zIlg116_wwdg_inst_init (void)
27 IWDT am_zIg116_iwdg_inst_init (void)
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SofFiX se A, JESEAT LAR AR [E1 ) handle SRAS B AR N bR ERE 112 B0, 13 Anite
O 2 R RS 2 T S 5 E AR !

4, ADC & MSEflwlaatb kAR [EME R am_ade_handle_t , & T 5 # 54k
A, ATLOE M EERAF FiZREE, fF22n] UEH % handle SERCHEIERIREE T .
TEIFE I 5 4.33,

FEFFE® 4.33 ADC {8 RIRAE RS

#include “ametal.h”
#include “am_adc.h”

#include "am_zIlg116_inst_init.h"

uint32_t g_adc_val_buf{200]; am_adc_handle_t g_adc_handle;
int am_main (void) {

g_adc_handle =am_zIg116_adc_inst_init();

I* $EEL ADC (i EE ¥/
am_adc_read_mv(g_adc_handle, 0, g_adc_val_buf, 200);

while(1);

(3) fEwIUEtL

HMNGATFH SEEE fE, 12 A . 16 4 i BSOS ) R A S BUAR W AR AL PR A, DU TS
KGR AT AN S BT A4k R 25 7E {PROJECT Fluser_configlam_zIlg116_inst_init.h 3¢
PR B o A SRR A A R BT, R IR O AL am_zIgl16_inst_inith k3. &Mt
VX LR 15 2% SR AR U A, bR B ) S5 B L3R 45,

® 4-5 SMR RIS N B SEURR A R 1L R 2K

Fs EINa LR R R R

1 ADC void am_zIg116_adc_inst_deinit (void)

2 DMA void am_zIg116_dma_inst_deinit (void)

3 GPIO void am_zIg116_gpio_inst_deinit (void)

4 12C1 void am_zIlg116_i2c1_inst_deinit (void)

5 SPI1_INT void am_zIlg116_spil_int_inst_deinit (void)

6 SPI1_DMA void am_zIg116_spil_dma_inst_deinit (void)
7 Timerl_CAP void am_zIlg116_tim1_cap_inst_deinit (void)
8 Timer2_CAP void am_zIlg116_tim2_cap_inst_deinit (void)
9 Timer3_CAP void am_zIlg116_tim3_cap_inst_deinit (void)
10 Timerl4_CAP void m_zIg116_tim14_cap_inst_deinit (void)
11 Timerl6 CAP void am_zIg116_tim16_cap_inst_deinit (void)

%
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Fs SN SEGIAIR R R R
12 Timerl7_CAP void am_zIg116_tim17_cap_inst_deinit (void)
13 Timerl_PWM void am_zIlg116_tim1_pwm_inst_deinit (void)
14 Timer2_PWM void am_zIg116_tim2_pwm_inst_deinit (void)
15 Timer3_PWM void am_zIg116_tim3_pwm_inst_deinit (void)
16 Timerl4d_PWM void am_zIlg116_tim14_pwm_inst_deinit (void)
17 Timerl6_PWM void am_zIg116_tim16_pwm_inst_deinit (void)
18 Timerl7_PWM void am_zIg116_tim17_pwm_inst_deinit (void)
19 Timerl_timing void am_zIlg116_tim1_timing_inst_deinit (void)
20 Timer2_timing void am_zIg116_tim2_timing_inst_deinit(void)
21 Timer3_timing void am_zIg116_tim3_timing_inst_deinit(void)
22 Timerl4_timing void am_zIlg116_tim14_timing_inst_deinit(void)
23 Timerl16_timing void am_zIg116_tim16_timing_inst_deinit(void)
24 Timerl7_timing void am_zIg116_tim17_timing_inst_deinit(void)
25 INT void am_zIlg116_nvic_inst_deinit (void)
26 PWR void am_zIg116_pwr_inst_deinit (void)
27 UART1 void am_zIg116_uartl_inst_deinit (void)
28 UART2 void am_zIg116_uart2_inst_deinit (void)
29 WWDT void am_zIg116_wwdg_inst_deinit (void)
30 IWDT void am_zIg116_iwdg_inst_init (void)
EED ARG A S

B S AT A A BR ESORH X F] 0, BT AT SR B ATT 4 A bR

EUDE S8

H IR BUH %?ﬁﬁ%ﬂﬁﬁ%ﬁ_ﬁ
A SBIRIIR S IR By int SRR, WSEGIERIAE I E R MEMSHG &

BIRIARAL R EGR (8] T — AR S5 A0, S A G A 2% A% NS Bl RT ARk pR sk ??E’JHE%

G P

432 ERERABHERY
— B, A LB I AG A B BGR B1 T handle,  FAI I BRERR 12 BRIR SN R 4R

A

PE R K. L2 RE AL 28 AR BT 15 o

A R EORAR i B Th BE EOR R IR K32 &
i B E AR . SR, AT DAE A HW RSRBEROARSGHE
W, HW R DR B M S A M R R T NS 0 CReBRIt, R Geaiil AT

IrINREIRAS, BOAFTH BB #AR1E SYSCON &ATIfe, Jois A% AN AN 75 17 45 45

FRARET)

LLADC i, By i)z ek S A

{SDK}ametal\soc\zlg\common\hwAinclude\amhw_zIg_adc_v0.h AR H (—Lafg
{5128 JUAS R E, VR DLRR i o 4.34.

EF

BRI B AE 2SO R E SO

/**

*  \brief ADC(Version 0) function disable set

s

N7

SE¥ 434 ADC BHREBIERK

BRI PR
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*  \param[in] p_hw_adc : The pointer to the structure ADC(Version 0) register
*  \param[in] flag : see the filed of function enable mask
*
*  \return none
*/
am_static_inline
void amhw_zlg_adc_vO_ctrl_reg_clr (amhw_zlg_adc_vO0_t *p_hw_adc,
uint32_t  flag)

p_hw_adc->adcr &= ~flag;

*  \brief ADC(Version 0) input channel enable

*  \param[in] p_hw_adc : The pointer to the structure ADC(Version 0) register

*  \param[in] chan : see the filed of ADC(Version 0) channel

*

*  \return none

*/

am_static_inline

void amhw_zIg_adc_v0_input_chan_enable (amhw_zlg_adc_vO0_t *p_hw_adc,
uint32_t chan)

{
if (chan == 10 || chan == 11) { chan +=4;
}
p_hw_adc->adchs |= (1 << chan);

}

/**

*  \brief ADC(Version 0) input channel disable

*

\param[in] p_hw_adc : The pointer to the structure ADC(Version 0) register
*  \param[in] flag : see the filed of ADC(Version 0) input channel

*

* \return none

*/

am_static_inline

void amhw_zIlg_adc_vO_input_chan_disable (amhw_zIlg_adc_v0_t *p_hw_adc,
uint32_t flag)

p_hw_adc->adchs &= ~flag;
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Fre oL gATF
{SDK}ametal\soc\zlg\common\hw\include\amhw_zlg_adc_v0.h SC{F A F . X 28 bR H 24 2 DA
amhw_zlg_adc_vO_t * 28 B fE & % — 4~ = % . amhw_zlg_adc_ vO_t £ A 7&
{SDK}ametal\soc\zlg\common\hw\include\amhw_zlg_adc vO.h Cf A& X, H T & X H
ADC AP IS a7 2 FE PR . 4.35.

TERFE# 4.35 ADC HEaR4EMIRE X

[
*\brief ADC(Version 0) - Register Layout Typedef
*/
typedef struct amhw_zlg_adc_v0 {

10 uint32_t addata; [**< \brief data register */

10 uint32_t adcfg; /**< \brief configure register */

10 uint32_t adcr; /**<\brief control register */

10 uint32_t adchs; /**< \brief channel select register */

10 uint32_t adecmpr;  /**< \brief window comparison register */

10 uint32_t adsta; /**< \brief status register */

10 uint32_t addr[9];  /**<\brief data address register */
} amhw_zlg_adc_vO_t;

Z KM e 4 2 4 {SDKPametal\soc\zIg\zIg116\hw\include\amhw_zIg116_periph_map.h
SO S N TR RTCA A . WLRR P L 4.36.

25 4.36 SPI HFHREMEESENX

I**\brief EHeH: (ADC) ZF7aetifsr */
#define AMHW_ZLG116_ADC ((amhw_zlg_adc_v0_t *)ZLG116_ADC_BASE )

EEI AP ZLG116_ADC_BASE £ ADC JMiF AR ey in, £
{SDK}ametal\soc\zlg\zIg116\zIg116_regbase.n CAFw 52 3L, HAbATA shik a9 Kbk 34 /£ 3% KAF F 52 Lo

f 1 ADC Zrfidséitt i tattz)a, mal AEMEM ADC B2 RIARSCREL 1. Fy
B, ATREAREERAE TR, MAFRB B RO AR SR O, B, AT AN AR
WAL SAIR ST, ERERIER ARSI, Fltn, ZAERE ADC iy, WLAEREERE
AALAIME, VEILRE R 5. 4.37,

FER 437 HEREFHFHRMEREE ADC Hitf

=
* {H ADCR Z{7f#+f] bito 4 1, fifE ADC il
*/
AMHW_ZLG116_ADC->adcr |= 0x01;

EE —MHEAT, ARFRFHRME. ERHBRFATERUAEIH T AREFAEE, R¥@THzF
BREBEAMLE S, #E B,

fit A5 4 % ¥ 7E {SDKPametal\soc\zlg\zlg116\hw\include\amhw_zIg116_periph_map.h
P LT AR AR AR AR I S5 AR R BT, 5 & ABORE L IR 48 (A1 12 A0 1 27 A7 2 I 4 i AR 4R it

2
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FVENE 4-6.

Zé-

@

* 4-6 HERBINIFEREMFNIEH A

e G IR SR e Tt (AL ENIUE R AN
1 ADC AMHW_ZLG116_ADC
2 BKP AMHW_ZLG116_BKP
3 CMP AMHW_ZLG116_CMP
4 DMA AMHW_ZLG116_DMA
5 EXTI AMHW_ZLG116_EXTI
6 FLASH AMHW_ZLG116_FLASH
7 GPIO AMHW_ZLG116_GPIO
8 GPIOA AMHW_ZLG116_GPIOA
9 GPIOB AMHW_ZLG116_GPIOB
10 GPIOC AMHW_ZLG116_GPIOC
11 GPIOD AMHW_ZLG116_GPIOD
12 12C AMHW_ZLG116_12C
13 INT AMHW_ZLG116_INT
14 PWR AMHW_ZLG116_PWR
15 RAM AMHW_ZLG116_RAM
16 RCC AMHW_ZLG116 RCC
17 SPI1 AMHW_ZLG116_SPI1
18 SPI2 AMHW_ZLG116_SPI2
19 SYSCFG AMHW_ZLG116_SYSCFG
20 | SYSTICK AMHW_ZLG116_SYSTICK
21 TIM1 AMHW _ZLG116_TIM1
22 TIM14 AMHW_ZLG116_TIM14
23 TIM16 AMHW_ZLG116_TIM16
24 TIM17 AMHW_ZLG116_TIM17
25 TIM2 AMHW_ZLG116_TIM2
26 TIM3 AMHW_ZLG116_TIM3
27 UART1 AMHW _ZLG116_UART1
28 UART2 AMHW_ZLG116_UART2
29 WWDT AMHW_ZLG116_WWDT
30 IWDT AMHW_ZLG116_IWDT
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5. IRKRHFIR

ERBAH KM R IER NS L N RERI AT . FRRIE LT, LED. M98, 4248, iR
B AR LM75, RGUH S AUAE e i 23 0T B 75 B AT — SR B . BT PR L E
B {HWCONFIG} FH—4 am_hwconf * JF3ki.c SCHE5E R

B G B T B () L SO R 5-1 FiR

%< 5-1 LED LIt EREER

FS Mg BLE St
1 /s am_hweonf_key_gpio.c
2 LED am_hweconf_led_gpio.c
3 DN 2% am_hwconf_buzzer.c
4 RS (LMT5) am_hwconf_Im75.c
5 WA O am_hwconf_debug_uart.c
6 RGP ER 2% | am_hwconf_system_tick_softimer.c

5.1 EEXHZHW

PR UR PIRC BSOS B AMRIC B U MR AR L. — Mkl RE IR E R
B %5 B S E AR BRI AT o 17 HL SR a6 1k pR B B DL N A TR ZE A T FEh A,
WATER A OB W EE TR E
{PROJECT}\user_config\am_prj_config.h $TFFaiZE A RI1 %, HHRFIESTE RS A I
7t {SDK}ametal\board\am116_core\am_board.c ' [ zh5¢ I iE L. LA LED N, #IMEMAR
Ve WLAR P i5 B 5.1,

EFES 5.1 LED ELEI#IAK R

/**

*\orief HREVILH
*/
void am_board_init (void)

{

#if (AM_CFG_LED_ENABLE == 1)
am_led_gpio_inst_init();
#endif /* (AM_CFG_LED_ENABLE == 1) */

5.2 BRI E
5.2.1 LED #ifE&

AM116CORE #Rk A~ LED 4T, ERAGIMEIS 5128 PIOB_1 A PIOB_2, ffiHH,

2

N7 ©2019 Guangzhou ZHIYUAN Micro Electronics Co., Ltd

45



AMetal-AM116-Core FHPRFH
ETF ARM Cortex MO #%HY 32 ALiEH=zE User Manual

R EAS Bk IR AM116CORE #R 1/ J9 A1 J10. LED AHIAE BsE AL
{SDK}\user_config\am_hwconf_usrcfg\am_hwconf_led_gpio.c SCfFrh, ¥ WFERFE # 5.2,

JEFE® 52 LED HXEREER

> \brief & X led #HXM GPIO HJEE
static constint  g_led_pins[] ={PIOB_1, PIOB_2};
/**\brief & X GPIO LED =:Hif5E */

static const am_led_gpio_info_t  g_led_gpio_info = {

{

0, [* JRihgms 0%/

1/ Zi%gms 1, Hif 2 4~ LED */
}
__g_led_pins,

AM_TRUE [ AR AR %/

Hrf, am_led_gpio_info_t J877E

{SDK}\ametal\common\components\service\include\am_led_gpio.h SCEHE X, VLR i
5.3.

HEFER 5.3 LED 3IMEERFEEXEENX

typedef struct am_led_gpio_info {

**\brief LED JAlRSER , B&EGm MRS */

am_led_servinfo_t serv_info;

/= \orief K GPIO I, SIMEERMNIZN (FHgmS - Eiigms +1) *

const int *p_pins;

[**\brief LED /2 R{RH T A5 */

am_bool_t active_low;

} am_led_gpio_info_t

Hrh, serv_info & LED FIFEREIRSSE R, & LED WIIA%R S FNH%wS, p_pins
FRIAAFI LED 51 ki, 7EAF & $E 4 IIFE z1g116_pin.h SR 5E X,
active_low ZHH T# 2 FL S i, B RIRHESF A, WZME N AM_TRUE, B, 1Z{E
N AM_FALSE.

AL, fE LED KcE{5EH, LEDO A1 LED1 437%™ PIOB_1 1 PIOB_ 2 , #K
IR M. WFRARINEZ K LED, WFRFEIZICES SAH b gk 2Ly n i a]

A LED drdfEdz R fEiXLs LED, VW
{SDK}ametal\common\interface\am_led.h . led_id Z% 55 AR MR 53,

Af%: & F LED & AT PIOB_1 #= PIOB_2, &5 AL/ & &4k MXAA5| My, G EAEfE /AR R
HE LED #RME A,

2
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5.2.2 YEISEEHE

BB Mg NS a8 N o YR g g 8%, W OEfEH PWM O OEK B 4 BE Sk L
KoFE. BN A TIM16 ) f HOJE iE 1 (TIM16_OUTL) % th PWM. #J
DL iE & {PROJECTHuser_config\am_hwconf_usrcfg\am_hwconf _buzzer.c SCAFH AN FH %
FORILE PWM BB 5230, AR 44 B SO L 5-2.

% 5-2 WISREERXER

RA aX
BUZZER_PWM_FREQ PWM (82, BRI 2.5KHz

BUZZER_PWM_DUTY | PWM [ di=stl, ERAN 50 (B 50%)

A BT RERT TIMI6 69 PWM ZhiE, Z8 RAEFE2ER TIMLI6, #SGETE AR/
EE LRGSR, ARt R,

5.2.3 1%&k§

AM116CORE A W M4 KEY/RES Al RST, KEY/RES HIERiL5I N PIOA_S,
fERRS, 5B Bk IE e AM116CORE #% i) J14 F1 )8, H RST NE 7%k,
Al FFsE A KEY/ RES. KEY M2e(s BuE UAE

{SDK}user_config\am_hwconf_usrcfg\am_hwconf_key gpio.c S, WS FIH 4 5.4,
EFEB 5AKEY HXEERR

static constint  g_key_pins[] = {PIOA_8};

static const int  g_key_codes[] = {KEY_KPO0};

I* E X GPIO 4ZHSfFfE R */

static const am_key gpio_info_t g_key gpio_info = {
__9_key_pins,
_0g_key_codes,
AM_NELEMENTS(__g_key_pins),
AM_TRUE,
10

Hr, KEY_KPO NERIMZEEYRS; AM_NELEMENTS & il S daese N 0T 72 s A
am_key_gpio_info_t 257! 7£ {SDK}ametal\common\components\service\include\am_key gpio.h
A FE S VE AR PRI L 5.5,

EFER 55KEY SIMMEERLREN
/**
*\brief {Z4(5 5
*/
typedef struct am_key_gpio_info {
const int *p_pins; /**< \brief {FH 5S>/

2
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const int *p_codes;  /**<\brief FANFEEEXS M HIRID (LR

int  pin_num; /**<\brief #&EEEH */

am_bool_t active_low;/**< \brief &7 L T80E (3% FNERHBT) */

int  scan_interval_ms; [**< \orief F&EEFIHGIT [AIE]FE, —R% 10ms */
} am_key gpio_info_t;

p_pins fRFAFIL KEY SIIEIEAH EHbdil, A &Pk # 18 |AE z1g116_pin.h 3
fHrbiE S;p_codes 8 A7 AL BT B L B 20 B Mk pin_num DY3Z8EEH ; active_low
SR T E L S, mRICHEF A, WiZE N AM_TRUE, &1, ZEA
AM_FALSE; scan_interval_ms Z# 4R H], —fA 10ms .

WA, fE KEY BCEfEEH, KEY/RES XN PIOA 8 , {RH-TH R WFANINE 2K
KEY, RFELE g key pins Al g _key codes %2 r 4k &7 hndsefe s b (05 AN 4 i BT

Efg: & T KEY/RES 1€ R T PIOA 8, &1 RAZA & BAL M5 My, EBGRTAE R/ R
KEY iR a4 A

5.2.4 BAiREORE

AMI116CORE HAH 2 MH MO, A LLEFEHE P8 Okl ER . EH
{PROJECT}user_config\am_hwconf_usrcfg\am_hwconf _debug_uart.c T iP5 /N FH 5<%
SRC B A FH I B 5 B AR, MH RS 44 S )CVE L3 B-3.

#*5-3 FiAEORXEE

RA aX
DEBUG_UART 15, 1-UART1, 2-UART2
DEBUG_BAUDRATE i FHEIDRAF 2, BRIL 115200

EE AN OLTRE R MBRE, X RBE S TAKRMUTRORE, FLE 4 TP X
NE. EEREFEEERP 0, SAKRARXPE 5L AEFEAGS IR, AT E. FHiXE et
CHREERA: 8N-1 (8 {fls, LHIBRE, 1 falFibf),

5.2.5 RGBENRH4ENRIE

R 4B TH ETIMIA & B 28 v H O M — A B MW e i i
BN HTMAE R S WEEO. H OB OB & & B O H
{PROJECT}\user_config\am_hwconf_usrcfg\am_hwconf_system_tick_softimer.c X {4
SYSTEM_TICK_RATE 7K E RAME I, BRINA 1KHz, T4 E L WAETFIE T 5.6,

FEFE8 5.6 RE TICK SRELE

/**
*  \brief WHE RGMEHIIE, EiIN 1KHz
*  REWEHMHTEN am_system.h
*/
#define SYSTEM_TICK_RATE 1000
BfrE N & ET RS H B LN BKMRBEWFEMLEH
{PROJECT}user_config\am_hwconf_usrcfg\am_hwconf _system_tick_softimerc 3 4 K

2
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SYSTEM_TICK _RATE ZR1EEIZATIER, BRIN 1KHz. F4le X WFEFIEH 5.6,
ERE AR B LATFRE RRES,

5.2.6 iREERSE LM75

AM116CORE Hfi—/> LM75B Wit v, A LM75 4% & &% & % i &
{PROJECT}\user_config\am_hwconf_usrcfg\am_hwconf_Im75.c  SCfFf LM75 () SE 4145 &
__g_temp_Im75_info , __g_temp_Im75_info 17812 12C MMLHEE, VRN SRR P B
57,

BB 5.7 R4 TICK SRR E

I* 5B LM75 SEfilfs R *
static const am_temp_Im75_info_t g_temp_Im75_info = {
0x48

LM75 AN KIEREAERE DS, BCE SRR, MM /28 AT A Se T an 4k el B0k A
I BERRAE AR S5 3R AE A0, I A AR IR G LA

5.3 R
R 2% B R I R BE 4% ST A AL BR B R AR P LR 5-4, R vk BAS% 4.3.1,

% 5-4 WRFIRB IS A SEBIRNIE 1L R 2

Fs R R SEHIVIIA L R R B
1 e intam_key_gpio_inst_init (void);
2 LED intam_led_gpio_inst_init (void);
3 N 2% am_pwm_handle_t am_buzzer_inst_init (void);
4 IR REE (LMT5) am_temp_handle_t am_temp_Im75_inst_init (void);
5 A am_uart_handle_t am_debug_uart_inst_init (void);
6 RGTHE am_timer_handle_t am_system_tick_inst_init (void);
7 R BN A 2 ) 2% am_timer_handle_t am_system_tick_softimer_inst_init (void);
%
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6. MicroPort ZRFI¥ R

HNTETY RBIF R IhEE, ZLG #E T MicroPort # k5, MicroPort & —Fh+% 1]
AT IR B O, HoAROnfg o 1 35 MCU ZIE] FIERAY e . H 32T
REARF L0 F

BAFRERE €

BOAREFEEMIME R, CFF UART. 12C. SPI. PWM. ADC F1 DAC IjfE

BB D) e HO ok T =

XFETIHERY .

AM116-Core ## 1 B9 K MicroPort 211, #1E 6.1 . F /ol DUKE % 3K,
LRI K DIREZ AL MicroPort A8, Puidt R g i @ )5 AL, T ZLG116 fr BBt
PR, SEA D4 MicroPort # HE 5| ITh REANSCRE,  FOM R 5] JEITAT B4 f55@ 1/0
i

ﬁ

o
i JC26 .l. \ L}
....... .il 25 g “)

X 0 =

MicroPort}E [

[# 6.1 AM116-Core MicroPort

6.1 BLEXHLER

M B AT A M MicroPort ¥ J8 R f5: MicroPort-DS1302. MicroPort-EEPROM,
MicroPort-FLASH. MicroPort-RTC I MicroPort-RX8025T, 5 MicroPort #H <M & H
{PROJECT}user_config\am_hwconf_usrcfg\ T ¥j—21 am_hwconf_microport_* H3ki.c 3
PESER, IEEEN FATREM A OB, L 6-1. MicroPort ¥ @R AL E LS
Fr EANGHCE SR FE AL, {HS2, MicroPort 4 REAR [ HC B S AR AL Sl i) U
LA

2
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%% 6-1 MicroPort %t AYED & 3T

J
dJjo

S

BB

1 MicroPort-DS1302

am_hwconf_microport_ds1302.c

2 MicroPort-EEPROM

am_hweconf_microport_eeprom.c

3 MicroPort-FLASH

am_hweconf_microport_flash.c

4 MicroPort-RTC

am_hwconf_microport_rtc.c

5 MicroPort-RX8025T

am_hweconf_microport_rx8025t.c

6.2 ERAAE

MicroPort 4 ARG B ¥ SLAF W) ds Ak B B S AL T W3R 6-2. [T AT LS 4.3.1,
7] DL 22 {SDK\ametal\examples\am116_core\microport_board H 3 K 512

% 6-2 MicroPort ¥ RARSEGIHTHE 1L EREL

Fs EIN" SR R R B
MicroPort-DS1302 IYaRs . S .
1 ieroror (BG4 am_ds1302_handle_t am_microport_ds1302_inst_init (void);
2ol
MicroPort-DS1302 18 H 17 . S .
2 ieroror (LR am_rtc_handle_t am_microport_ds1302_rtc_inst_init (void);
RTC ThfE
3 MicroPort-DS1302(FH /£ & it int am_microport_ds1302_time_inst_init (void);
MicroPort-EEPROM . S .
4 Icroror (Fe am_ep24cxx_handle_t am_microport_eeprom_inst_init (void);
EP24CXX Frifi$ 1)
MicroPort-EEPROM(FH /EARHE . ) o
5 int am_microport_eeprom_nvram_inst_init (void);
NVRAM #:1t)
MicroPort-FLASH
6 Icroror (B am_mx25xx_handle_t am_microport_flash_inst_init (void);
MX25XX
MicroPort-FLASH MTD
7 ieroror o (BeH am_mtd_handle_t am_microport_flash_mtd_inst_init (void);
P4z 1)
MicroPort-FLASH FTL #5 . N .
8 Icroror i (B & am_ftl_handle_t am_microport_flash_ftl_inst_init (void);
HEFE )
9 MicroPort-RTC(ff FH:0: F F##k3h|  am_pcf85063_handle_t am_microport_rtc_inst_init (void);
MicroPort-RT i g
10 icroPort-RTC({ /871 am_rtc_handle_t am_microport_rtc_rtc_inst_init (void);
RTC Zhie
11 MicroPort-RTC(F1E R Gilit i) int am_microport_rtc_time_inst_init (void);
MicroPort-RX8025T oA
12 Icroror (BEGFH am_rx8025t_handle_t am_microport_rx8025t_inst_init (void);
il
MicroPort-RX8025T i
13 icroror (BRI am_rtc_handle_t am_microport_rx8025t_rtc_inst_init (void);
RTC ZhiiE
14 |MicroPort-RX8025T(FH 1k & Ziit int am_microport_rx8025t_time_inst_init (void);

2
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7. MiniPort &Y RiR

MiniPort # M2 — ANl R Ebr e i O, J8 I 1% H AT DU R PR e BRI,
(e vl A AR A A TG R AR I S S R

« CRAFHERE O X, KA 2x10 [AlEE 2.54mm ] 90°  Z4f;
o H[ERGEREZAY R DR
< Hf 16 NEH 110 I,
* R 1B SPI 20
YR 1 1PC 0
© XFF 1 B UART #:;
© SZFF 1B 3.3V AT 1% 5V OHUREIM.
AM116-Core JFARMAEHE T 1 B MiniPort, 00455 J4, WK 7.1 fios.

& 9T ZLG116 &4 110 o Ak, AMI116-Core F46 % J3 #vld o2 L Z4ME, 122 13 4=
B —HARAYT EED A0 2 FRIEKSZN-FEF, I3 ¥ EE D J4 MiniPort Eoé) 2 X2 4R,

MiniPortiz [0

QP OC

HEEELLELLS

OO %

@O@OOOO@OO Seil] K7 gR %4_1—. ©

0J27 E o ' S

11111118 s

7.1 AM116-Core MiniPort

7.1 EEXHSEH
TR MiniPort 37 B4R : MiniPort-595. MiniPort-LED 1 MiniPort-ZLG72128,

2
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5 MiniPort #15<f BcEH  {PROJECT}Huser_config\am_hwconf usrcfg\ T~ f1 — 41
am_hwconf_miniport_* JF3kf).c SXHF5ERN, @EEHR MAFTEH B OBS, HELE
7-1. MiniPort ¥ @R ECE S5 v EAMNKREC B S 25 AR AL, (HJ2, MiniPort # /&
BRI B S AR S T a6 1 R K

%= 7-1 MiniPort X} Rz RUEC & 3245

Fs SME BoE X
1 MiniPort-595 am_hwconf_miniport_595.c
2 MiniPort-LED am_hwconf_miniport_led.c
3 MiniPort-ZLG72128 | am_hwconf_miniport_zlg72128.c

7.2 ERAE

MiniPort 3™ R ARG LR S AT Ui A, bR B ) S B L3R 7-20 ATV A% 4.3.1,
Al LA&% {SDK}ametal\examples\am116_core\miniport_board H 5% F 512

=k 7-2 MiniPort ECHR SEAI#IIE 14 R 2

Fs Mg LR R R R
1 MiniPort-595 am_hc595_handle_t am_miniport_595_inst_init (void);
2 MiniPort-LED int am_miniport_led_inst_init (void);
3 MiniPort-LED(LED 595 Bt&#144 int am_miniport_led_595_inst_init (void);
4 MiniPort-ZLG72128 int am_miniport_zIg72128_inst_init (void);

MiniPort ¥ Jetkidid HEREE AM116-Core FFARMUAHIE, [FIE KB A 51 5] H,
SEPUBER R 0 HE B o 1IN SR AG 1L R EL int am_miniport_view_595_inst_init (void); A LA
WG4 MiniPort-View 1 MiniPort-595, ]k 4k i 2 J5 fe% @i MiniPort-595 3 5
MiniPort-View.

@
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8. o= AHA

AN SRR IR 55 B SR, M B P PR A ] CRAR “Bozfled 57 ) #£
AT MR R AT e P RS MERRR RS S . BT AT N A BA —E 1
Rtk BOm i AN BE 58 4 DRAIEIZ SO AE AT AT IR By i e 5 3 PV o SCe il 7 A AR I
BRGNS AT BN AT R, A SATER . N TR ERERARE R, 1§
RS FH P S I U7 1) ST IR B 7 b s 5 B0 i 7 TAR N IR AR I AR 53
!
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2
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RS
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T AL

AFEAMTIUERXRFMNKER 181 SHIRKE
1508 =
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WHRDERL JEBHMELL

WHEABEHEEXEEEE 11 SIREER 1 S# EPETEREFIXERAE 17 SHIA 15 A4 EE 2722
28T 1901 & =

R

HIX 5T F] ARHEL

EONHHREX KR 282 SEHFKE 807 =

M I EAL
MEEAMN TR REEZRAREL 7 118 5 1
S 3 8T 1302

[i)=p: 1P

ERNEL
EXmALEEREERRAE 18 SLUNER
B 11 8 4-14

ARHKZXAIBAREAN KL 23 S& 2206 =

KibhELL
AP HERXIOEZE. MR 5 %5 3 Bt 1806 E

FRER AL
R ST X RAFKIE 500 SR/ ERH C B 3521

BERU LSRR, RNSAEREENITER, BHENRARSmERE!
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