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1. FEEEENT

AML166-Core A P& EEHT ZML166 WizEh|#s 122 MIF K, BB AMetal #AHH,
RAET BAIME IS REF . EENOIREAMER R, £ TREMETHE RN ERE. %7
SWATHTHEE. BB B RESE, FRTFEWE 1.1 Fir.

EE YATIRME SDK X B#9F KB4 AN AMLL66-Core 190114 Rev.C P/N: 13.01.04104. F) 4% 7
SDK #Ti###4ik SDK X HaTFFHIFK-FS.

Microport 00 REIMZIEEREO

HEBIE / AEBfBTREIIRED] ZML166N32A

588
MicroUSB {830
SWD i@if#EN piliEzatezliz]
LM75B iBEERES
RO

2*10 HEENO

PTI00 B #hEB®  FREE(S/EER BOOTO £fI SIhsg
ENEEE UREE UBEE g R R

1.1 AML166-Core FE&EE

AML166-Core LI FR L4, 2 /1 Pid BT ZML166N32A it F I HE1F T4 , ZML166N32A
Je— W& 24 fir. ADC 1) Cortex MO ¥R &5 5 Tdd% il 45, ZML166N32A it fr L5 14> 24 £ (1)
ADC. —/™12 7 ADC. 44> 16 fr@ e 4% 14 32 B ERS &5, 144 PWM ER &%,
FRUEREERET: 24 UART $10. 14N 12C #2081 1 4> SPI #2211,

1.1 ZML166

+ TAEHE 2.4V ~3.6V;

*  ARM Cortex-M0 32 fiiN#%, FEAA[E 48MHz;

*  64KB Flash, 8KB SRAM;

« 1412 fif ADC. 1 /™ 24 fi ADC WN'E 1.225V FEfEnTi%k;

A6 ALEAERAR. 1A 32 ALEH ER S 1N EH PWM JE I 485

24 UART #H. 1 4~ 12C #0H1 1 4~ SPI #:M;

o 2 LEESE. 5 JEIE DMA 8

o HERR. EHUMERHLE L,

* 96 Ay ME— ID (UID).

1.2 AML166-Core

* 5V MicroUSB fitH;
s 2 LED ROt
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2.aml166_core {8

B4 aml166_core (#%4%: ametal\board\aml166_core) AAUA 7, T fEiFR ametal Jy
SDK, fiif] {SDK} F/REfha kit

2.1 AMetal %43
wiE 2.1 frzn, AMetal 355308 3 2, 4 E. WshEMREZDZE,

Upper Level Soft
AMetal

Standard API

~

Driver

S e Standard Driver
Driver

HW(Hardware)

Hardware Peripheral

E 2.1 AMetal 1EZ2

MRIGSE PR oK, X =200 S D AT M IR P T o X T AWorks - £ B Ho At £ A1:
ARG, EATRTLMER] AMetal FIARAERE DZ85 D IFRARSCAN I OAKED . IXHE, AWorks B HE
BAE RS LS AT RE P, B SR OUAR RARAEAR 55 (AN R A0 8E,  ANFR EEE AN RAH X B
IAKE] o

2.1.1 BHE

TR fF 25 SOC iR ikt A, HARBLAIAPI LA I 2 PR E A2 I B ER KL, Rk
o M BEAREAME RIRFIR T BE, BOE N AR L R A FRoReT, WL FHAEAEZ AP
PRIZEEAN TA% %8 SOC &) AN AREH G amhw_/AMHW_ + &7 & 1E Ry 4 251,
f11 amhw_zml166. AMHW_ZML166.

20 2 B )24 O e SO oRBiES % {SDKPdocuments\ ( AMetal API 2% FJiif.chm )
% {SDK}\soc\zlg\drivers U3 H R 5 S

EME: KA A SOC(System On Chip) i 45% CPU Awshik#t3 £ —42 9 MCU. DSP 447 it & %
2.1.2 WIIE

EIREAE E 0T A Bl 1 388, (HHGEE 5N EFAHII R LR RS, HERILRED.
N ARG, ISR TR S 0 A T DA, B R MBI R A

PR 2 75 S T AR 2 4 VAT DA 4 bR dE SRS AT JEAR DR ), BT SEE T bR AR
F, % GPIO. UART. SPI %% WIS Ja7 RS LS M IRR R E , R SR HE )24 1,

T L, BIIDMA %5, 3XEh 2482 116 Flam_/AM_ +ii5 i & 4E N 44 251, tnam_zml166.
AM_ZML166.

2 W8 2 RSN E 4% 1 E X ontiliE 2% {SDKP\documents\ {(AMetal APl 2% F-Jif.chm)

]
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o {SDKYsoc\zlg\drivers L4 (A% SC1E
213 WEEOE

PRERE O E X0 WAMBE AR AT TH S, $REGH T —E45iE AP 00, 7] DURUFFEA[H
MIRELE L, ARdE AP AT NER R —FERT . Bk D46 T am_/AM_{E 425 1)

B :E 2 bR R D e R BiES % {SDKPdocuments\ { AMetal APl &% Fff.chm) &k
% {SDKX\interface {443 i AH & ST 4

22 BR&E5WH
{SDK} e 9 A 3cEk, Wil 2.2 fow.

[F=5 EER =)
@Q'| v HHEEL » ZTEE(E) » AMetal ¢ ametal » - | $,| | HEE ametsl
MiHE SEE =EENW IED FEH
HiR v BEEER - HE ~ SRR == - [
v s * ER ] E-Sicl) Foh
4 TE .git 2020/9/28 10:34
=) | 3rdparty f 3
£l SRS | arch 3
| board 3
oE . components 33
. | documents 34
] Git | -
. . examples 34
é Subversion | interface 1
R o
| soc 34
Sii=la 3 | tools 34
Ebo | .gitignore 3 AT 1KB
& BF [*] CHANGELOG.rst RST 3zt 1KB
|| COPYING J = 1KB
) ] LICENSE 2020/9/281033  e# 27 KB
a RS (C) |*| README.rst 2020/9/28 10:33 RST 304& 27 KB
i (D)
o]
a3 ()
e T (F)
S P il
15 s

E 2.2 HHBEEZREH

*  3rdparty RS =T

* arch BN AZAR OGS

*  board FFBURHAH KA

«  components 1 ZHAF A

«  documents f7JHE2ECHY;

*  examples f7H%RBIFE;

« interface fFA AMetal FruERE S0l

«  soc A ERG (MCU) Mzt

*  tools fF/t—4E T AAL, ulkeil 7 PACK £i;

*  CHANGELOG HRAMEHIL T LA
2.2.1 ametal H¥E
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(1) 3rdparty
rdparty U SR TCE S =07 AL, KBRS )N BOR A R A R R, 2 H
J L B R =TT ARy, AT A EAE R BELX AN SR A . il CMSIS wig — AN
P =7 AR AL, Bt Cortex-M  ZR 51 AbFH 85 (1) By ) 2 FR A 4 D b
(2) arch
arch SCEFR AT A7 5 AR SC RGBT, n ARM. - X86 55 . 1% H 3¢ T AN A 2K
G ANF B SO, arm SOk
(3) board
board ST SRALE T 5T SISO, 408 B S B 5 T R S 1R 1 B R 46 4k R 4
&, board U N4 JyRR 28 FH SR “bsp_common™ FE 2 — RS F R AR K L B SOk,
Un“aml166_core”. 433l F T A7 UM i F SCAF R R L5 R R AR 1) & FAR RS . 3L H 2544
nE 2.3 Fios.

. amf03x_core

Subversion
=l . amfl7x_core

E R , amfl9x_core )/
Sy 3 | amks16rfid 2020/10/13 10:38
3 0= , amks16rfid8 2020/10/13 10:38
& BEF | amks16z_core /
. amll3x_core
. E . aml17x_core
{'_:" MRS (C) . aml19x_core
a Hol (D3 . aml1B65_core
T () I y :mllﬁﬁ_core I
. bsp_common
s 142 (F) ) he32f07x_core )/
. M ) hc32f460_core 2020/10/13 10:38
&! P - ) hk32f103rbt6_core 2020/10/13 10:38
30 I

[F=H EoR(=>=
@Q'| o v HHEL » ZE(E) » AMetal » ametal » board » v|"':?|| #EFE board o|
MHE &S5E EENM IED #EEH
|R sy maIER - HE- FEEs =~ 0 @
I e s ER ’ BREE s b i
4 T . am237 core
=T , am700_core
= EEAEaE , am824_core
, am824ble b
=1 , am824zb
y 845 _core
el Git =DLER

m

2.3 board BRE&#)

aml166_core 712 aml166_core JF &V S SHIMR P SCAF . i Hx T —BREE —MER
TR A e “project_template” F1— A7 A S “project_example”. BEAR LA A —
TOE TR, R TR — A T84T %A demo 27 . PIAN USRI B x5, A&
AL DIARAR TAESCAE S A B T A 4. aml166_core ST H 45Nl 2.4 s .
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MHE &S8E EENM IED #EEH
HEE v BEEES v ZiE 2 e

-
-

o =S 5

8 & . project_demo_bootloader
M =5 | project_example

L EEEEEE | project_template

I

= E
el Git
=l Subversion
B wm
= BR
B
J BF

m

1M HE
&, #imEE )
ca i (D)
ca 375 (E)
e T (F)

€ P
34

@Qv| o v HHEAL » ZHE(E) » AMetal » ametal » board » amll66_core » v|‘y|| #

i

EEGE el

2020/10/13 10:38 374
2020/10/13 10:38 374
2020/10/13 10:38  Sridsk

A

2.4 board/am|166_core HFE%E#

AR TS A3 “project_template” £/ | aml166_core FF R AR M SO, 455 IDE 1)
TAEXE (o eclipse A1 Keils B TAESCH Gty HPARGSATH PR E SO . HH RS

K& 2.5 iR
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@n\:jv| , « AMetal » ametal » board » amll166_core » project_ template » v|$¢|| #EF project template p'

TP SEE ==V IS0 EZEE
mmv  GAREh v HE v FEUHE =~ 0 @

-

Iy

8 T | project_eclipse
W =E | project_keils

] BEsAEE ! startup

| user_code

SE J user_config
o) Git
=l Subversion
B ma
= ER
5
& BF

m

1M EH
&, #mEE )
ca B (D)
a3 (E2)
e T (F)

G psE

5 s

2.5 board/aml166_core/project_template B F&EH

*  project_eclipse: {7k eclipse T30 1F;
*  project_keil5: {77 Keil5 TFE 355
«  startup: fFBUS BSCFS

+ user_code: F7CH T ARAY;

« user_config: £7CH B S

(4) components
components SCAE 7 AMetal [1)—2841 44, Ehbn AMetal 3@ RS 414F service, H
WAL 7 — il AN I GoE X, g 8% Bohd e S5 DL EATT bR i T R EOE 5
A paEs AMetal brdEE R .

(5) documents

documents - T-47/i SDK AHIESCHY, 38 AL & (s N 11 pdf) . (AMetal-AML166-Core
F P FAE.pdf)s (AP 2% Ffiff.chm) K (5| B & M2 25 .xIsm) 2%,

1. (BREANTFHM.pdf)
RIBENTTFMAA T 3RIE] SDK J&, I RIE R @R A TR, BRIiaqr. Wiks—
MEFF . BUWESEPI B

2. {AMetal-AML166-Core F§ A FA#.pdf)
H P FMEMANHA T AMetal 28, Hgif), 7 & B L A AMEEH WIS & 72

3. (APl BEFf#.chm)

APl 2 FHEGNHEIR T SDK %\}:'EP!/\ APl BRI v, AR EE T APL BR
BEFVEH . B APL 20T, MNAZIEiZSCRYVE TR APL RS T VAT B
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4. (SIMEE R Eif.xIsm)

TG E K W R DU T &5 B B R, DURSIEZSA mIkshae i BA
JEHETIRE, HIAIE VAN A T ST R DO TR, JEERAE AT DR AR ot ST AR
(5| BEC B AR .

(6) examples

examples SCAFR FEHAS S FoRGIFEF, BFELE demo. J3)JE demo. K demo K
H demo %5. BEffE: {SDK}examples\board\am166_core & E L 7 aml166_core F &M #&%N4k
W SRS I RRIE A, am166_core H g a3 1 & MR R).c SO, FIRHEEE 7 —4 h
X A4(demo_amlI166_core_entries.h ), Sb.h SO AT BrE BRI DR E, P R
FEN, —MAEAET X —A.h k0. X )R B 1 TR A7 T {SDKY\project_keil5 5%
{SDK}\project_eclipse Hx~. HxAE WK 2.6 frx.

[F=H EoR(=>=
@n\:jv| , =« AMetal » ametal » examples » board » aml66_core » - | ¢,| | #E5 am166_core yo) |
MHE &S5E EENM IED #EEH
HER v BEEES v LR e #H 0 @
o = adc . bootloader
3 T | buzzer ek
=) | delay , dma
RoI == iaal =1 V= ) flash | gpio
JiZe | input_event
= E ) led | microport_board
il Git J miniport_board ) softimer
=1l Subversion . spi  timer
B wmem J uart  wakeup
= EE = ,wdg || demo_aml166_core_entries.h
| so
o BF
1M HE
£, T ()
ca B0 (D)
a3 (E2)
i T2 (F)
S
20 =
i

2.6 BIRREMHHERIE

DA vart AHCAME M, FTOF vart Hak, Wil 2.7 ffos, wTRLEEZHK ML T 6 4> dem

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd
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[F=5 EER =)
@uv| , <« AMetal » ametal » examples » board » aml66_core » uart - | $,| | 2EE yart yo) |
MiHE SEE =EENW IED FEH
|n r gaIET v HE v RS =~ O @
v s * ER ] E-Sicl) Foh
8 & | demo_aml166_core_hw_uart_int.c 2020/10/13 10:38  C 37f 3 KB
=) | demo_aml166_core_hw_uart_polling.c /10/13 10:38  C 3044 2KB
| SEsEeE __ demo_aml166_core_hw_uart_rx_dma.c /13 10:38  C 3o 2 KB
| demo_aml166_core_hw_uart_tx_dma.c /13 10:38 prgls 2KB
— = | demo_aml166_core_std_uart_polling.c /13 10:38  C =Y 2KB
re)
_l] & | demo_aml166_core_std_uart_ringbuf.c /10/13 10:38 € 3§ 2KB
i
=l Subversion
B A
= B E
Ebo
J BF
18
£, iR ()
o B (D)
a3 ()
e T (F)
G pasm
6 SR

2.7 uart SMEEFA demo JRIEF

Fi A 5 A ) demo VRS F T4 N: demo_aml166_std(hw/drv) {#M% 4} {REITIEEY.c.
Fif demo FEFFIIN LR & A {04 Y entry( k%L, 75ZE4E am_main() % 5 7 FAE 2
demo A I EREUA e B 2IAH R SLIR ILAR

«  demo_aml166_hw_* F/NZBIFEJERIZE HW Z8OMEHER], demo A K HEE—

WIS, BRI,
+  demo_aml166_drv_* KoRiZBIRE R IR BN E % DRI E], demo A HTpR £
TSH, HEHHR;
*  demo_aml166_std_* FKINZGIFEEI/RIErr MR O ZE O R{EHER], demo A K%L
— WL SH, EBERAHE,
(7) interface

interface SCAF N AL E AMetal $RALMEM SO, BFEARER: O SO — L T B0, X
ekriEd: 05 BARS R, RE/MEMIhae R, Bl ¥ ARS R IREMZ M, AAFET
i TS MCU #BRE LA A B2 1 AT 4

(8) soc

soc, W RGO, FEAETYE MCU HUIMHICH SO, a2 MIKs) 230t

K 2.8 s

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd
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[E=% EeR =x=
e[l v ¥ 3 o etal » ametal » soc » zlg » zZlg 3 16
() AEHL » 3HE(E) » AMetal I | 19116
MiHE SEE =EENW IED FEH
HiR v BEEER - HE ~ SRR == - [
v s = 4 ] =3 Foh
4 TE J bootloader 2020/10/13 10:38 374
M =m | am_zlgllg.h 2020/10/13 10:38  H =0i% 2KB
| SEsEeE _ soc_cfg.h 2020/10/13 10:38  H 3zt 2KB
| zlg116_clich 2020/10/13 10:38  H 304 4 KB
- | zlg116_dma_chan.h 2020/10/13 10:38  H 32f§ 4 KB
= E
_‘] Git | zlg116_inum.h 2020/10/13 10:38  H =0i% 7 KB
i
N | zlg116_periph_map.h 2020/10/13 10:38  H 3044 5 KB
&) Subversion £ 2lg116_pinh 2020/10/13 10:38  H 37 70 KB
H | zlgl16_regbase.h 2020/10/13 10:38  H 3rff 5 KB
= BR E
B
J BF
1 LHE
£, iR ()
cw W5 (D)
a3 ()
e T (F)
G
9 TS

2.8 soc HF

ZML166 5 ZLG116 (3%, llﬂiﬁﬁﬁ{SDK}\soc\ng\ngllG, H &R e A JUAS h SO,
FEE LT OB —SNEE, w55, BWFS. DMA @il 5%, & XN AEEN R
2.1 flroso

F 2.1 ZML166 TR E&AHTHHERN

X4 RESTSPN
am_zlg116.h A& THE ZML166 Atk tt, HEAEH ZML166 BIfREd, FIERINY
- A8 S S
zIg116_clk.h B4h ID 5, 41 CLK_ADC1. CLK_SPI1 %
zlg116_dma_chan.h DMA @i SHE X, 4 DMA CHAN 1, DMA CHAN 2 %
zlg116_inum.h iS5 S, W INUM_DMAL_ 1, INUM_12C1 %
zlg116_pin.h 10 515 5E X, 4 PIOA. PIOB. PIOC. PIOD P4~/ Hff 5l i
zlg116_regbase.h ZML166 #HME AT A7 AR B X

ER TR RAER, HETEHO—RAER L, ARRELLETR—E, Bk, &4
VA “ER BT ARAZ I L b, MR, FRENELHA—0AF T am_zIglle.h X4F, EERE A
AL R, AEEREWE A am_zIgl16.h BP T,
(9) tools

tools H3¢ FAE SDK A5 T H, W Keil f) PACK fi.
$T77F tools Hx, WK 2.9 Fras.

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd
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i
5
ko]

@'\:j'| o v HEIL » T (E) » AMetal » ametal » tools » v|$,||

i

fis

MiHE SEE =EENW IED FEH
|n r gaIET v HE v RS =~ O @
v s - ER ’ L=t ] oo
u TEE | bootloader 2020/9/28 10:34 =
=) , exclude /2 T
| SEsEeE ) keil_pack 2020,/9/28 10:34 ===

= E
el Git
=l Subversion
B wm
= BR
B
J BF

m

1M HE
&, #imEE )
ca i (D)
a3 (E)
e T (F)

€ R

34K
|

2.9 tools BEME

2.3 Ti4m
2.3.1 Keil T84

B 1%: {SDK}board\aml166_core\project_template\projects_keil5.

ZHF T EEAE Keils FIAHC TR, BB AR SO . TR DS R e B S A
Hrr, “template_aml166 core.uvprojx”/& Keil5 [ LA, “template aml166 core.sct” &
Keils T2 i 8% 8 A SCfF, KMUT eclipse L2 FF [ “template_aml166_core.1d” 3 14 .
JlinkSettings.ini /& Keil TF#%H J-Link A0 F—LACE(E S . “template_aml166_core.uvoptx”
S G PRI P AR I S, H B SR an &l 2.10 Fios.

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd
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@uv| . =« ametal » board » amll66_core » project template » project_keilS

MHE &S8E EENM IED #EEH
HEE v BEEES v ZiE 2 e

»
I

v R =k

4 TE 4 | JLinkSettings.ini 2020/10/15 10:08
=) &8 template_aml|166_core.sct 2020/10/13 10:38
| SEsEeE || template_aml|166_core.uvoptx 2020/10/15 10:08
€] template_aml|166_core.uvprojx 2020/10/15 10:08
= E

el Git

=l Subversion
B wm
SER

] s

J BF

m

1M HE
&, #imEE )
ca i (D)
a3 (E)
e T (F)

€ P
44%E

= | ++ | | HE project keil5 o

E-Sii]

eminem

= e

Windows Script ...

UVOPTX Zzi4

Hision3 Project

A
1KB
1KB
72 KB
99 KB

2.10 board/aml166_core/project_template/project_keil5 BFE4E#

2.3.2 Eclipse T124#

2| #4%: {SDK}\board\aml166_core\project_template\projects_eclipse.

% H 3 AL eclipse A OG TRESCHE, anBE A “template_aml166_core.ld” F1if i
fic & 15 Bt “template_aml166_core Debug.launch” 25, H H 45 E 2.11 fios.

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd
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[E=3 EoR <)

@Ov| , %« board »
MHE SSE EEV

HEE v BEEES v

e =

8 T2

=M
=l BEAFREE

= E
el Git
=l Subversion
B wm
= BR
B
< BF

18
&, #imEE )
ca i (D)
a3 (E)
e T (F)

€ P

, 40

aml166_core » project_template » project_eclipse
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3. T8

T RA LR TAER, SR EVIGL— SR AME, 1 GPIO. BRI %, [
I, B BRI B IEE TR ENIGEE A BRI E A . A TR, BOAEOLT, XL BHE AR
ARGt A s | sh e pIia e, EEENF N DB am_main()f5, 1X S B YRk T DL E A,
=% HME . BB HFMHE, T XA H {PROJECT} # /&~
ametal\board\aml166_core\project_template FJ#%4%.)

{HiE, —RRBRIIN G, WREAA BIE RS AN B AWIMH M — SR ot e, 1X
i ?JtﬂU\ﬁiﬂﬂI%%@BEY#{PROJECT}\user_conflg\am_prj_conflg.h A A e — LU A R
BHIE I B BG4 -

3.1 oM IItaILIFERE/SERE

— 4 FANE, 1 CLK. GPIO. DMA. INT 1 NVRAM, T HEASRMHE, FHit
ERG S CEROAWIIEA, (ENHRET fF 2N, BRHEEYISE, BHREHT.
FHIE ) 2 0E AR B SCE{PROJECT Huser_config\am_prj_config.h 417 X .

PL GPIO NI, HoxfMiffdife%~: AM_CFG_GPIO_ENABLE, VE4H5E X ILFE %
3.1. ZHERIAH 1, H) GPIO 4MEAE R 43 shif A shliait, wfafie KAl GPIO %t
PREAS B PR N AR T BT SE BOTAa A A, AT DL % 27 1 (A AE SO 0.

1EF58 3.1 GPIO EEIWIRLIERE/ZRERLE

[**\brief ¥ 1, #4644k GPIO [AHRINRE */
#define AM_CFG_GPIO_ENABLE 1

Hog — S MU A A8 RE /2R RE 7 8 OVE LK 3.1, BLE 75 GPIO #H1F], ¥ Z{EBEK
NN %%Faﬁﬂj‘ﬁzﬂ;ﬁﬁmﬂﬁnﬁc

#F 3.1 HE—EIMEmRILIERE/ZEE

Pt Xof Bz EY M
AM_CFG_CLK_ENABLE R Bp
AM_CFG_INT_ENABLE o 7
AM_CFG_DMA _ENABLE DMA

AM_CFG_NVRAM_ENABLE NVRAM

ERE AT RRARARIS, TREFEAC—RANNIE, XT/OMHARMRE, TUFL 427,
3.2 WMBRRIFEMIEIIERE/EERE

S5REARPITTIEA LED. gy, fd. a8 0. . REWE . BRI,
B H T ZE ) A B AR B LM75 550 B LMT75 48 (A LM75 B 75 HAT 58I aha
tdE, VEWEE 5.2.6 ), HAMR BT IEHAS T LU iE B B AL RE/AE e 2R ULUE RS A
BB 2w H RV B . MR T RREE T
{PROJECT }user_config\am_prj_config.h * & .

DL LED 5], Hoth M fdife 2 N: AM_CFG_LED_ENABLE, VE4H5E X ILFEFiE 5 3.2,
FAHERIA Y 1, B LED 7E RS A shist A Zh e gl iR e RGEAMEH LED B
BN AR BAT SR, AT U2 2 BB 2O 0.
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EFER 3.2 LED B¥iRiLIER/ZEERLE
/**

*  \brief WA 1, MG led HIAHS<INAE, B EERAG B LED
*  ID:0--PIOB 1 (FE4EZEBZIE J19)
* ID:1---PIOB_2 (FHFE4EEMLEIE J10)
*/
#define AM_CFG_LED_ENABLE 1
How —SE b ) BRI AR A Re /AR R 72 8 SUFE LR 3.2, LB 75 LED M, #7HE
1BHCh 0 RIRT 25 1E7E R 505 2 5 30 58 I aa 1 -

®32 HE—LRFFFRGLIERE/ALRE

e PO
AM_CFG_BUZZER_ENABLE WSS, [ REJG A RE IE 18 G 25
AM_CFG_KEY_GPIO_ENABLE BRABAZEE, AR5 A e I 10 R AR S e o

WERS, EREWIAEAL S A REAE L Hh B A
am_udelay()#1 am_mdelay()
REGWE, BN e 8, HakEAf
WAL RGBT R
B T8 I 2%, A RIS A B 1R A8 B 52 I 3R 1Y
HRIRE
O, AR, RS, R DA A
AM_DBG_INFOQ)i@id & D A5 B
AM_CFG_KEY_ENABLE R G, fERe)S 7l B S
HT IR, (R85, ISR DEFER RZAIMA1L,
A o W7 ISR AT 25 I/E PENDSV Ak 2E
PRAERE, fEREPRAERE, W R4 B G R bR e

AM_CFG_DELAY_ENABLE

AM_CFG_SYSTEM_TICK_ENABLE

AM_CFG_SOFTIMER_ENABLE

AM_CFG_DEBUG_ENABLE

AM_CFG_ISR_DEFER_ENABLE

AM_CFG_STDLIB_ENABLE BRI {3 H printf(). malloc(). free() &5 b it B
EME AT RIRAEASS, TREFTZEC—RARKNIE, XTXAHNERE, TUAHELE L F,

XPTRE B, AT S ﬂﬁ%ﬁﬁﬁlﬂﬁ‘]%fﬂﬁﬁi, BRI\ 92 B VE
{SDK}\board\bsp_common\source\am_bsp_delay_timer.c, 5 7] LAMEHE B AR 7 SR &2 (5 -
NHFEF AT EREMIERS, 5E4n] U for JE3A LA — N KRR ZERS BI AT, TC 7 FRAAE
WA EIER), FUk, FFAERE 3 H R BRR R TIR R

XF TR, B — i 5 Dk R UG S, $T R0 — e ok E B DA S R E S
&, AEE .

X TR eI 2%, T B — R B A LR R — AN 1 A 1 B R T . A [ R
SEET LA ANFEPSRAE T, B, FAEK AT e i3 f TG 1 7 I SR BAR BT IR T
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4. MR FIRR RBELE

ZML166 f 5 T ARZ MR, B SDK 4L T Xt R AN HIBKE), mh— 2 &gt —
E M N M OB ONWR B B B . A K LB R MR B H
{PROJECT }\user_config\am_hwconf_usrcfo\CHAGA i fE, F 48— FH {HWCONFIG}# /R~
ZE%4%) T B4 am_hwconf_aml166_*J=Lf.c SO 58 A -

M A FEANB ALK S ARM AMAS X6 (NVIC #= Systick) 5 5 SN K RE—A&,
H & NVIC F B 69 Fie B L A-{2 T {HWCONFIG}$& 2 F, »iam_hwconf arm_*F sk,

Jr B ANGE B G B B B SR 4.1 FoR .

*41 RHESMERINEIEENH

Fs MK BLE X4
1 INT(H1187) am_hweconf_arm_nvic.c
2 ADC am_hwconf_zml166_adc.c
3 B4 (CLK) am_hwconf_aml166_clk.c
4 DMA am_hwconf_aml166_dma.c
5 GPIO am_hwconf_aml166_gpio.c
6 12C am_hwconf_aml166_i2c.c
7 12C ML am_hwconf_aml166_i2c_slv.c
8 L YR am_hwconf_aml166_pwr.c
9 SPI(DMA =) am_hwconf_aml166_spi_dma.c
10 SPI( W77 =) am_hwconf_aml166_spi_int.c
1 FRUfE e I 35 IR 3R Th g am_hwconf_aml166_tim_cap.c
12 FRUEERT 25 PWM TRk am_hwconf_aml166_tim_pwm.c
13 FRfE g I 25 R 1] T g am_hwconf_aml166_tim_timing.c
14 UART am_hwconf_aml166_uart.c
15 wHETM am_hwconf_aml166_wwdg.c
16 MSLE A am_hwconf_aml166_iwdg.c

BN AN ABTRALL 1 O0 B B L B S, 1S E R B EAE T 2 2 . HhF |,
BT C B S S5 R FNBC B 7 VR AR 2R AL, RIS, BT A MR B SO 82— FH N
BOANBLE, Rk, HPfESEiraCER, FFEAEMIHIER 2/, A4 N 7B E /M AEC
LA B S BT BL T .
41 BEXHSEWN

P B S A 0 A 58 S — AN 45 SRR 8 4515 JE A5 A AR, $ ikt 285 07 1) SE B T G AL kR
BRI S R EAL R B . R T L GPIO M, TER BN E SO 4544
4.1.1 &M

V2% TP N EEA B GRS B A 00 B 1 P A7 2 ], B A S8 S B it A2 A5 R 7 1 8 5 45
PR RL e W — AN S5 &, BFH I RE. Fi, AP B eAHmER OB &SR
R HAR R AR B, R B & MR e AN BRI ] . TERCE SO, W& sk
135 25 X o 7T IF{HWCONFIGHam_hwconf_aml166_gpio.c, A] LA FI5 & s2] £ 4 2 L IF-

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd
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TEIRERIE L 4.1,
BFEE 41 EXRELH

/**\brief GPIO #4545 */
am_zIlg116_gpio_dev_t _ g gpio_dev;

X HAEH am_zIg116_gpio_dev_t JAYE LT — 4> GPIO & SEfl . Bk S i SR AEAH
XFRL IR Bl Sk S b e . X T H B Nt GPIO Ak i, % 8 BRI FE
{SDKM}soc\zlg\drivers\include\gpio\am_zlg116_gpio.h 3CHH 5 .

412 E&ER

WA E B TR — MR &R, RS IKE)— LA RIS R, W Wi o
Xof I () B A7 A A bl 3 R S A . RS R SERR R 4 R AR R IR S R A R ik
RAE L — AN, 5E&EHIAFRNE, SR EHFER S BYME. [N, mTiE
#EBLTFEBTEE PGB, RIS &S B2 SN const 286,

T H {HWCONFIGYam_hwconf_aml166_gpio.c, ] LLF F|5E S & 15 B 7% 5
4.2 7R

1BFE® 42 GPIO BEEEBENX

/**\brief GPIO % #&{5 & */
const am_zIg116_gpio_devinfo_t __g_gpio_devinfo = {

ZLG116_GPIO_BASE, 1**<\brief GPIO il 28 77 f7 35 Sl */
ZLG116_SYSCFG_BASE, **< \brief SYSCFG I & #F fr a5tk */
ZLG116_EXTI_BASE, [**< \brief HhEBEEA: 28 1 4% A A7 A P AENE */
{
INUM_EXTIO_1, P*< \prief MEHRNTLZE 0 54k 1/
INUM_EXTI2_3, P*< \prief AMEHRWTLE 2 54k 3+
INUM_EXTI4_15 [**<\brief 4EHWTLE 4 52k 15 %/
I3
PIN_INT_MAX, **< \orief GP10 32 RF 5] B I 5 4= */
__g_gpio_infomap, P*<\brief 5| JflA A= S */
__g_gpio_triginfos, 1**<\brief 5| ik Af5 B ALE */

_ 71g116_plfm_gpio_init,
_ 71g116_plfm_gpio_deinit

X BAEH am_zIg116_gpio_devinfo_t 2R 5 LT —A> GPIO % &5 B4k, W&ERE
SR MR KR FE R MM IR B Sk X e L. X T GPIO, % KA FE
{SDK}\soc\zlg\drivers\include\gpio\am_zlg116_gpio.h SCf: 5 ik WAL RS . 4.3,

BFER 43 GPIOREESHEMHRIEETEN

/**

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd
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*\brief GPIO ¥ %15 &
*/
typedef struct am_zIlg116_gpio_devinfo {

I**\brief GPIO Zi {725 Akl */
uint32_t gpio_regbase;

I**\brief RZHLE SYSCFG ZArasbisthl */
uint32_t syscfg_regbase;

> \brief AhEREEAE EXTI il fE At ht »/
uint32_t exti_regbase;

/**\brief GPIO 3| [ k=513 */
const int8_t inum_pin[3];

**\brief GPIO SCH7 i 31 b W= Hi +/
size_t pint_count;

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

1= \brief 15 [ 51 I & (5 SRS
struct am_zIg116_gpio_trigger_info *p_triginfo;

void (*pfn_plfm_init)(void);  /**<\brief & ¥IMEIL R %L */
void (*pfn_plfm_deinit)(void); /**< \brief V& EH¥I4E1L R %L */

} am_zlg116_gpio_devinfo_t;

AL, WA E R RA 5 A AP AE AR R b hIT S . AR R SR
DEHINAT P EVIIR R BT S YR R . N — — RS AN B 1 & e

1. HEassibit

B R EANEA X N T, XA NG R, HEAREEX
ANRiaHE, AESIRIERIFTA A, L, ®&E R HERMIMLM S L

— ROk, SRR T AR AR B LA R — A, T GPIO J& T BUARF RSN, B4
—H BT GPIO. SYSCFG. EXTI 3tit 3 Mo, B, 7E GPIO KIB&(E 8,
B AN E, X =N AR i, 430N gpio_regbase. syscfg_regbase Al exti_regbase.

247 PRI H L O 2 7E {SDK P\soc\zlg\zIg116\z1g116 _regbase.h SCA: A4 FH 4258 XU 1,
FEBEA . 5T GPIO AR KA fEas d ik, £ WAZFFIE . 4.4,

BFEL 44 INZFEREMUE X

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd
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/** \brief GPIO H:ihitik */

#define ZLG116_GPIO_BASE (0x48000000UL)
I** \brief SYSCFG il */

#define ZLG116_SYSCFG_BASE (0x40010000UL)
** \brief AhERH (SR 48 EXTI bl */

#define ZLG116_EXTI_BASE (0x40010400UL)

AL, BURERAIE L 4.2 T, BRSO =AM R B T

2. g

TSR T AMBLR PR AR S5 N 1, R BRI P TS A A UK, DA SR B A A A R
T BRI

XTEREDIE TN RE A, Bl B _AG 4, —Le5R4h 8, +

WS FTREAAE LA, FEBRRE BA AT, N7 r Rt A il S, M 7 —1 K
NATHIE . VRIS 45,

BFEHE A5 GPIO REBREMFLE —rPETSHRENX

[** \orief EXIT F1i 551K */
const int8_t inum_pin[3];

i S C 4 {SDKRsoc\zlg\zlg116\zlg116_inum.h CfhdiE XiF T, 5 GPIO #H
KA W 2 SCHE AR PP 5 4.6

BFEHR 46 PINT E7MHEEEN

#define INUM_EXTIO_1 5  [**<\brief EXTI £&[1: O]-F W */
#define INUM_EXTI2_3 6  /**<\brief EXTI £&[3: 2] Wi */
#define INUM_EXTI4_15 7 [**<\brief EXTI £X[15: 4]l */

SEBR AR PRAE 1280 T W5 B BB, R A e SCHF PR 25 D R L P 8 9515 JE 46
PRIGERIAT o AT REF I A 4.2 B (S E h WrS s IRE Aok B T .

3. FEAPREXRERSENNE

R SC 2 P2 8, W sl ROV AMEEIREN 7 BC N A7 IR, At AfE i {5 B ik /& 20y
Fic A A7 2

XAEPIN ARG N BRI AT B 2, i - seBn il F o vl e i/ 1 R e s i Bt
VA WRAZ BRI AR (30 07 30, R I A I B BHIRTR 2

SEF U, SRR P S PRt DU R 1 P A i P B (S B R . DASEEL BRI
A

FEBLEAE B AR, MR 34, TEAERFEH 4.7,

BFER AT GPIO REESFMHLBE—REFEIEEXBRAENX

** \brief GPIO SCHr i) 31 Ik Wr = Hr +/
size_t pint_count;

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd

19




AMetal-AML166-Core FAFRFEH

AMetal User Manual

1 \orief filk (5 S HLES */
uint8_t *p_infomap;

**\brief 45 51 kA5 B TREE */
struct am_zIg116_gpio_trigger_info *p_triginfo;
* B pint_count i g FH T SE RS 208 51 A I H .
o R p_infomap FI TRTEMLK 1S B HIME 5 & , X 9 7 B AN % 5 pint_count — 2.
« G p_triginfo AT ORAEAMARAS B, 32 ELA0HE A R[5 1 BR 250RN (8] 4 R 8O B R 2
XN AEK/NREZ S pint_count —%(. 287 am_zIg116_gpio_trigger_info [FIFETE
GPI0 x5k e fH-{SDK}\soc\zlg\drivers\include\gpio\am_zIg116_gpio.h #15E X, ¥
FEFFIG . 4.8,
fEFFEE 4.8 GPIO &5 2R LEEIE X
/**
*\orief 5| BT fil (5 5
*/
struct am_zIg116_gpio_trigger_info {
[** \orief fi e [5] 1 B &L >/
am_pfnvoid_t pfn_callback;
/**\brief [E1HRELISH */
void *p_arg;

I, B =N GL, (HSERR B AT B AR LB pint_count, 53 AME I B SR
PRI AR RD LR 5I2S 80—, 8 T OT R IRYE SERRIE OLEC B, F P BCE SO AE T, St
TERNHX PSR EE S VE LR P TE R 4.9,

BFER 49 FERFPREBEIFRFEASENAEEX

**\brief 5| Mfi & (5 ENAE
static struct am_zIg116_gpio_trigger_info __g_gpio_triginfos[PIN_INT_MAX];

> \brief 5| ik (5 S s */
static uint8_t __g_gpio_infomap[PIN_INT_MAX];

Hor, {8 PIN_INT_MAX %AEJy pint_count f¥J{4; 18 FH& g _gpio_infomap[0]{E
p_infomap M{E; & g _gpio_triginfos[0]fF }y p_triginfo (154,

FRIEOLT, PIN_INT_MAX F4E B g REA S35 ) oKk EXTIEEHH

ERE O RRY, A ATRANE ZRIEFEFELIEAN G, K2, ZE&EZLEMNERTRROLZRS

N %o

4. FEMRLEREK

T EWIAEAL R B Z ] TR 5 AN SO RN 6 BRI, IR REZ AR B, #T4R
WS ZAMBAR R 5SS . — Sl EE N, HREECESIM, W UART. SPIL 12C 4%, X
LE 5| IR HT AR AL AT 5 B AE T 5 WIUR L R P SE B

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd
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FEBLE A B AR T, B — DA TARCr G Pia b B s s, LUHs R S48
e, PEIRERAS 52 4.10. HUKEHRE P ATAG AL AR AN AT, R 1 S 1R B %45 B rh 3R fit A
ERERIL G AR

58 410 GPIO & EEEWIFLR

TRVIIRLREIEEE X
void (*pfn_plfm_init)(void);/**< \brief -F & #1454 & 3% */

G A0 R B AE W L B SO e L, GPIO I CF & T 4R b bR TR
{HWCON-FIGYam_hwconf_aml166_gpio.c X/ 5E X, VLR G H 4.11.

TEFES 411 GPIO LAV KER

I**\brief GPIO “F G441k */
void __ zIg116_plfm_gpio_init (void)
{

I* £/ GPIO AHIAM I Bl %/

I* JFJE GPIO & g =/
am_clk_enable(CLK_GPIOA);
am_clk_enable(CLK_GPIOB);
am_clk_enable(CLK_GPIOC);
am_clk_enable(CLK_GPIOD);

I* RS E N B ERE (G T AFIO ) */
am_clk_enable(CLK_SYSCFG);

1* A7 GPIO AHRAM % */
am_zlg116_clk_reset(CLK_GPIOA);
am_zlg116_clk_reset(CLK_GPIOB);
am_zlg116_clk_reset(CLK_GPIOC);
am_zlg116_clk_reset(CLK_GPIOD);
am_zlg116_clk_reset(CLK_SYSCFG);

CEPIME L Bh, B T 5 GPIO M4 PORT i I M ] 4% I &b .
am_zlg116_clk_reset) & % H T & & — A 4 & 1E
{SDKMsoc\zIg\drivers\source\clk\am_zlg116_clk.c SR 5E Lo REURTVE WFE PG 4.12,

FEFEHS 4.12 am_zIgl16 clk_reset() F/ER

/**

*  \orief CLK #M&E A7

*

\param[in] clk_id I %0 1D (- F&E X)

*  \retval AM_OK : #1ERIY

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd
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intam_zIlg116_clk_reset (am_clk_id_t clk_id);

Z 4y amelk id_t KM, H T & EE W& IT#E, #
{SDK}\soc\zlg\zlg116\zIg116_clk.h SCEH5E X

1EF SRR E T, S8 CLK_IOPA /R E i GP1O PORTA 41 .

am_clk_enable() = # H T £ & — A 4 w W B #H , fE
{SDK}\soc\zIg\drivers\source\clk\am_zIg116_clk.c SCf /5 o BREUR R VE WAL P IS A 4.13.

58 4.13 am_clk_enable() & #RE!
/**

* \brief {4 §E 4

*

*  \param[in] clk_id g ID (PG E )

*

*  \retval AM_OK

*  \retval -AM_ENXIO W #0423 ID RETE
*  \retval -AM_EIO (SN

*/

int am_clk_enable (am_clk_id_t clk_id);

Z H o am_clkiid_t KM, H T oEFH OEAM R MW AR,
{SDK}\soc\zlg\zlg116\zIg116_clk.h ScfEH5E X

F-ERIEALR i, S35 CLK_IOPA fil CLK_AFIO 73 HI{#fE T GPIO PORTA F1 AFIO
iRz

S BRI, VERFEFE R 4.2, EELZREIBR L E N T S0t
BRI EAR BT A BB

FELLRFIR I A5, R TTREAN TR B S WIa R £, 1XBT, R & BN S PIa6 1k s EaEr
R AR A 9 NULL B,

5. FARIELER

FEBHIRLE S 5T EIRLE SR, AW LE ST T IO, 3T LR
R BRI LR HOK .

AL BRI, 90 — NPT AEHCT SRR G BT LATR T i

WAL R PEILREFAIE L 4.14. B AR ZAE AN S i, SREhPE MR dn e AR A1 1 e
e e A5 B SR T S R aa b st B, DUBERSCRET 5 SR AL A R B

BRER 414 GPIO & {EEEHAR

SRR R BIESTE X
void (*pfn_plfm_deinit)(void); /**< \brief “F& £¥IA1LEE */

B i) 46 AL R B AR W AT B SO R e L, GPIO 1T & T 46 4K ek B AE
{HWCON-FIGYam_hwconf_aml166_gpio.c S 3, VLR FiE # 4.15.

BFEEHB 415 GPIO ARG ER

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd
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I**\brief GPIO V& L WML */
void __ zIg116_plfm_gpio_deinit (void)
{

I* AL GPIO AHK A& */
am_zlg116_clk_reset(CLK_GPIOA);
am_zlg116_clk_reset(CLK_GPIOB);
am_zlg116_clk_reset(CLK_GPIOC);
am_zlg116_clk_reset(CLK_GPIOD);
am_zlg116_clk_reset(CLK_SYSCFG);

I* ZERE GPIO AHIRAM I Bl %/

I* 2568 GPIO &g B =/
am_clk_disable(CLK_GPIOA);
am_clk_disable(CLK_GPIOB);
am_clk_disable(CLK_GPIOC);
am_clk_disable(CLK_GPIOD);

I* RGN EREP A5 RE (0 T AFIO B 8l */
am_clk_disable(CLK_SYSCFG);

FE VI RS, BT GPIO, FR5RH T &/ MHIRAME RN #h . am_clk_disable()
PR 5 am_clk_enable() X B, H F ok B M & A W RS 8P, % R OB TE
{SDK}\soc\zIg\drivers\source\clk\am_zIg116_clk.c SCf471 5E X BREUR R VE WAL P15 . 4.16.

258 4.16 am_clk_disable() & # R E!
/**
*\brief Z&FEHT 4
*

*  \param[in] clk_id B8 ID (P& & X), Z 0. \ref grp_clk_id

*

*  \retval AM_OK f%Ih

*  \retval -AM_ENXIO W 8iii% ID AETE
*  \retval -AM_EIO

*/

int am_clk_disable (am_clk_id_t clk_id);

Z BN amclkidt kX A, M T € & B QMK A B, £
{SDK}soc\zlg\zlg116\zIg116_clk.h SCfEH15E .

TEW A B ARTRE RS, TERFRFIE R 4.2, BHELOZREUT R B4 1E R & TG
PR HERET A 1R

FELCHFIRI AN, RATBEAN TR 2V S MAIGA LR, XN, R 7 Z0-1 S AT a6 4k R 2L
FREF R AEE DY NULL BT

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd
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Zi b, LLGPIO Afl, YHA T ik (s RE MR 6 My, Xty {2 1 gRiT,
FEEH L AN B S B A AT, B XA G54, A mT AR B A BE AR 00 1)
H13& .

SEbR b, WA REMRTETE R, YWEREE—FEBIANAE . FERAP FIRE
Fh 75 /b2 . M GPIO I BE BT LLE Y, BREZELEEEST 9 M, mME
IE TR EH PARYE SEBr s DUBC B AN 2F, (A —AN%2 PIN_INT_MAX G LR 75 1 4.9).

BT % WLE GPIO WA EREFHIIX 5 MNBa4N, dnTRety & — L 55 E i A hd & fI1E,
U1 ADC WS LRSS, IXSEE N, M X BRI FEAR, SRR,
4.1.3 SLHIFIRE R

AR AL FH AT, ERTRZEAIGA . BT AT S A, WA E S g e IF T W%
SIS E B R B, R E L AR R SRS SR A AT Aa T R B, AR A XS RE
() 4% S Mk AN 45 Bkl BV AT 58 i AN I RTEG 4k -

L GPIO 4 #il , GPIO 1 3K 3 #¥] 46 1k & % /£ GPIO 3K 7)) K ¢ fF
{SDK}\soc\zIg\drivers\include\gpio\am_zIg116 gpio.h H1 /= 8, Wi 8 4.17.

EFEE 4.17 GPIO #IBLEE

*  \brief GPIO #J#htk

*  \param[in] p_dev: ¥ GPIO ¥#&HIf&4%r
*  \param[in] p_devinfo : #&[H GPIO ¥ #&{5 EHaEr

*  \retval AM_OK : #{ERR3)
*/
intam_zIlg116_gpio_init ( am_zlg116_gpio_dev_t *p_dev,
const am_zlglle_gpio_devinfo_t *p_devinfo);

FKitt, Z5ERGPIO wIEth, HEEEHH — N iZR BT, IR FE H 4.18,
FEFFEH 418 SR GPIO ##A1k

am_zIg116_gpio_init(&__g_gpio_dev, & g_gpio_devinfo);
__g_gpio_dev FI__g_gpio_devinfo 73 5l AR [HITE 15 £ FC B SO H e S 324 S0 A s 2%

BEE.

AL, VIR S EAT AR B —, AR I — T ANV R 3, Jf AR L& e LT
(1) 1 2% S5 b bk A 25 S

N T BRSO IAE, BRI E S, Rz Ry — R, 1R
By sEmI et e, TR — AN

LL GPIO M, SEBIMIMAAL R EE LAE {HWCONFIGHam_hwconf_aml166_gpio.c
b, VERAR PG H 4.19.

TEFFE® 419 GPIO LHIFBHELR

[**\brief GPIO SEHI#JUA1L */
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int am_zIg116_gpio_inst_init (void)

{
return am_zIlg116_gpio_init(&__g_gpio_dev, & g_gpio_devinfo);

}

X, BEAIIR AN, P R R R A SE AT AR e R BRI AT . SEBIRTAA 1L B
BOCAEMT S H, Al RARH T (E

R SEBIYIAE AL R BT IR [V, AEAE S0 L X T 46 R 0K (R — B IR4E KB 4)
AR BN, AT REAT = FAS R IR [RI4E

(1) REME int 7

—EHE RS E B, IR EHEE A int . AM_OK RIZRRAIAAIL R
HEERWYIHI R

(2) R EMEARTE R S5 I

2R ER 50 A IR BT As A bR B8 5 3R [ — AN B IR 25 F0A Chandle),  DASE (i bnit i
%o fHJ9 NULL RUIFIEIRMG e ERIHIGI T AW temcl, R] DA 3k
2 handle {FubsiEd DRMERREIN S, BRAEX RIS o

(3) REME IR H R SR 55 A

—EEEONRFER AN, DREIE A BhRHERE DR PR Ui, Dy 7O (A A
ek DIRE, AR XS AL sk Bt ELBGR Bl — AN IKED B € RIS A0 Chandle), {9

NULL £ WIIa RN e BRI . A0, AT LS % handle
VEZAN B IREN SR AL HIAR IR 55 s B 28, FHORAE A — S bRt DR B B 1 Dh RE B A i
K —LERONRF IRV RE . FElth, WR— AN RAE SR AR IR TN RE I RN, I w] DASE SRR A
%5 BAZANBO B SR A IS AR B — MR iER 55 handle SRECeR %Y, @ A E RS A
ARIUEIARUEAR 55 FI4 -
4.1.4 SEBIRRHNIGILERY

FAN M IR EBER A 1 X SR IR BN R AR A R K, DUE 4 S AN A F AN S s, R
A L BEUR . L GPIO A, GPIO [ 3K 3 fif ¥ Uh A ek HU#E GPIO 3K 3y 3k 3C
{SDK}\soc\zlg\drivers\include\gpio\am_zlg116_gpio.h H A 8. 1 WAEFEIE 4 4.20.

FEFEE 420 GPIO MANEL R
/**

*  \brief GPIO f#WItE1L
*  \param[in] &

*  \return &
*/
void am_zIg116_gpio_deinit (void);
AN A A e, R R — BB, HERREFE R 4.20.
EFESE 421 TR GPIO AR

am_zIg116_gpio_deinit();
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T TR BRAR, R AR R, 5 S A R B X B, BN RS T B
SRR AL T — AN SBIEYIGE R A T 2 AN E H — AN Ah R, RRIAE Iz a5, B
JHCRAF DR B IR

XFE, F P HEEMH AN, SEAARROIRSIEYIE LR S, N R ER A  E
BB S ] AR AL R B AE A A BEED T

PL GPIO A, SEBIfEXIAEAL B EUE X AE{HWCONFIGHam_hwconf_aml166_gpio.c S fF
, TERFEFIEE 4.22,

1EREE 422 GPIO SLBIBHIMEK TS

I**\brief GPIO SLHilfgHIaalL */
void am_zIlg116_gpio_inst_deinit (void)
{

am_zIlg116_gpio_deinit();
}

P B R A BB TR B . ARRIERAL ), ZAMRBIAN AT . a0 a5 A A
i 2 2B S W) AR 1L R 2

RAE BRI, LGRS B AR 5 SLEIYR L R BOR BME Y int
KM, WIRRHIERARY, T NMEMSE: #LBIWIaa R EuR Al 7 —4> handle, WIf#HI4H
RIS, BEiZAe NIE R SL B gIaa L s BERICEI ) handle 1E 824
42 HBBFE

TE i, UL GPIO MM, VELEHR T 4 e B SCHRI0 4 M L A B4 65 3L
BARRATE M NEER L, BN THP R, FEBTRERHH IR >, AR
T B B A, AR5 ] B E B SO IR B SE B A aa A R 5 B AT 58 R — S B T80
.

1T A BC B SO S5 A AL, R SCRU A B —— S B A A A B i e e B

BN A IMRERE R T, SRR B P BB ARSI, SRz i
Ho
4.2.1 ADC

ZML166 A 1 4~ 24 fii ADC, 'EXFrrllcE 1S i FRE . AT 3k (R A 12 4 45t fi

LA ADC tr#Efe e (b7 ) AsEl,  UH#E ADC W& E B4 A
am_zml166_adc_devinfo_t , —4GH] ARG HARKIIE LT RE R M E . — ORI TR
B ADC B %H k.

1. ADC Z%Hi )k

ADC Z# BB 5 VREFP A1 VREFN 2 Al EZEHkE, ADC S HEEA
A 25V, Bl 2500mV. w&EEH, BRIAMSHEHIERICAY 2500 CBAALmV) . F ILFETFIE
423,

258 423 ADC SEHEBRINEE
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**\brief zml166_adc #&f5E */

am_local am_const am_zml166_adc_devinfo_t

zml166_adc_devinfo = {

2500, [*ADC Z%HE, ¥fL: mV, £25V, B 5V ¥
5000, [* I, FRACAZRD X

B, AR E S R P RS iR A SOy SRR E R
4.2.2 CLK

N PG, B C B R DAL BRI A0, PR K. BeR(E BV AR RIS
4.24,

BFER 424 BHHERINZEER
/**

*\brief CLK #4455

&
static const am_zIg116_clk_devinfo_t _ g _clk_devinfo =
{

/**
* \brief HSEOSC #Mif iR AR
*
*  #5 pllin_src %63 AMHW_ZLG116_PLLCLK_HSE M PLLIN = hse_osc)
* PLLIN = 12000000
&

12000000,

** \brief
*  PLL WehiEeHE
*  #AMHW_ZLG116 _PLLCLK_HSI DIV4: HSI #R¥# 4 Z-8fER PLL N
*  #AMHW_ZLG116 PLLCLK_HSE :HSE {FER PLL % \R%h
S/

AMHW._ZLG116_PLLCLK_HSE,

/**
*\brief PLL 54 &4, mlik 1-64
* PLLOUT = PLLIN * pll_mul / pll_div
* PLLOUT = 12000000 * 4 /1 = 48Mhz
S/

4,

/**
*\brief PLL 434 &4, Wik 1-8
* PLLOUT = PLLIN * pll_mul / pll_div
* PLLOUT = 12000000 * 4 /1 = 48Mhz
&

1,

1**\brief USB 73471 %%, USBCLK = PLLOUT / (usb_div + 1), ¥ Bt & sk 48Mhz */

0,
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/**

*\brief AHB 44 &%, AHBCLK = PLLOUT / DIV,AHB & k4% A 48Mhz

*  ahb_div| DIV

* 0-7] 1
* 8 | 2
* 9 | 4
* 10 | 8
* 1 | 16
* 12 | 64
* 13 | 128
* 14 | 256
* 15 | 512
*/

0,

[k

*\brief APB1 434 %1, APB1CLK = AHBCLK / (2~ apbl_div)
= APBL i KHI% )y 24Mhz
el
i,
Jex
*\brief APB2 434 %1, APB2CLK = AHBCLK / (2  apb2_div)
= APB2 i KHi% )y 48Mhz
el
0,
P SFEYIE R AL, B E RG] SR
_719116_clk_plfm_init,
I* CLK ToF & IR R £ */
NULL

A, HTEOARES, R EhEESE PLL. BEMESRECH 4, HRECH 1,
b R G B AR J948MHZ

4.2.3 DMA

DMA XA HEXSHHEELE, RN, WERAINTHKITIE. F, ZiMEeAs
HEMP S 5RE, SEhri ZAEAN, 1 RN S 4 da 10 e 2 AT

4.2.4 GPIO

BHHEXSHTERE, Fit, SIS EATEMN S 5EE, Shrmk ZAER N,
A FH SFET 2 ) S5 e Ak e R BT

425 12C
FEH 2 AN 12C BN, T 12CL ABPFARIE A . —kih, KFHERE
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12C S, RN IR (R BRI 12C 51 IRIHT .

1. 12C MR

12C o 2658 R 45 il B S0 {HWCONFIGHam_hweonf_aml166_i2c.c H1f 12C1 #4412
HEEAANSHICE, TG E 4.25. BRUCNARE 12C 3%, B 100KHz, 17 E0SCh
B, EEAE SO R A R A]

IEFEH 425 12Cl1iEXRFRE

5!
I
H

~

/**
*\brief 12C1 #4155
*

static const am_zlg_i2c_devinfo_t _ g_i2c1_devinfo = {

ZLG116_12C1_BASE, [**< \brief 12C1 FFfFasHthl */
CLK_l2C1, [**<\orief B4} 1D 15 */
INUM_I2C1, [**< \brief 12C1 F1 &5 */
100000, **< \orief 12C K */
10, [**< \orief FRI{H 10 */
__zlg_i2c1_bus_clean, 1< \orief =28k S %L */
__zlg_i2c1_plfm_init, P*<\prief V&G */
__zlg_i2c1_plfm_deinit P*<\orief V& 214G */

2
2. EBETE (A

BT 12C SRRk, 12C RERTTRE M TR W BN “FENL” RS, N T 4
ZIG, 12C B 0] A A P SR gt — N I TE], 5 12C S ZRTCAT AR e S PR RF SR [A] i
THEEE, W o12C BEE AN EE, DUk EIEFRES . 12C e B E 7
{HWCON-FIGHam_hwconf_aml166_i2c.c & & EEHEE 5 MSHEE, HEIEFER 425
BIMEN 10, BUEERFEEY 10ms. #HAFRE, oL EBSChHEE. Flin: e
N5, RoRKG BRI A5 E A Sms.

3. 12C S|

R 12C ERTR ERCE AN 5] A, LRI ER 2R SCL A% a2k SDA. 12C 5| HITE V- &)
IR B R SE . DL 12CT I, R LRE RIS B 4.26.

BFER 426 1PCl1EEVBLERE—SIMEE

I**\brief 12C1 ~FE¥IaRL R %L */
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_20MHz);
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am_gpio_pin_cfg(PIOB_7, PIOB_7_12C_SDA|PIOB_7_AF_OD | PIOB_7_SPEED_20MHz);

am_clk_enable(CLK_I2C1);
am_zlg116_clk_reset(CLK_I2C1);

}
4.2.6 12C M#l

SEEER 1A 12C B T n] DARCE A MHUE R - — e, N5 EECE XN 12C 5]
JEIEDT], FECE R LAS% 4.25,

4.2.7 IWDG

ML T EA BEXSHHEERE, FN, WEASMHECR 5. B, &M
EATERPSS5IE, Sebris EERR, 1 H X R S a6 b ek £ Bp aT
4.2.8 PWR

HRE R, 2L T AR BN S E, TE TR R 4.27,

FEFFER 427 SIHMAERATE

**\brief 5| Mf &[5 EANAE
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},

-’

AJ I EE R ) = R A AR XA B, WE A SSEI Y PIOA 8 A1 PIOA_O.
R E N HAR S, FEAEIX BB

EE AM_ZLG116_PWR_MODE_STANBY # X A ft Fl PIOA_0 %2 &%,
4.2.9 SPI

SEGA 1A SPI A2k, 5E N SPI1. SPI Af LLgk £k 5 A1 DMA 4&%i 558, X
PR AL E RS G AN, Kk, Faao it at T IX WA AR E k. — i, HFEE
BLE SPI AHoCS BRI AT,

1. gt

LLoSPIl N B, wm R H shromok Wy oy X, & OE &
{HWCON-FIGHam_hwconf_aml166_spi_int.c LT SPI1 #HCHI W E, TFERE
FI5] A SCK. MOSI fil MISO, Hik5I TR E, KONEMEH SPI bR D Z %l
(ZM,: {SDKRinterface\am_spi.n) bf, F k5|0 UAEASEE R E. SPI AT T
BEE LR FIE . 4.28

F2FEEH 428 SPI1 A VISR

**\brief SP11 “F-&HJ4AtL */
static void __zlg_plfm_spil_int_init (void)

{
am_gpio_pin_cfg(PIOA_5, PIOA 5 SPI1_SCK |PIOA 5_AF PP);

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd

30




AMetal-AML166-Core FAFRFEH

AMetal User Manual

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);

A LiX B PIOA_5 B N SCK, PIOA 6 W& N MISO, PIOA 7 & N MOSI.

2. DMA fEHir=

WHRFEMH SPI 1) DMA 53, FEAA{HWCONFIGHam_hwconf_aml166_spi_dma.c
SCAHEFEET SPI SIIPIECE, SIEECE A S TR N E B I A s AR, 7RI
FHOR .
4,210 Timer

ZML166 F 4 4 16 fiERf 2% 14> 32 s Em 8. 1 Mgk PWM ERS 2%, T LPASE
BLE RS F3R . 1 PWM i Thig. B P ol LEEAE A AMetal $h %471 PWM. CAP. Timing
PR CUIRSS, ] DUEL L IR 3 2 B AL A AH OG22 LT84 Timer ()—28T0fE. T Timer
G SR bR HEAR 5 THRE S ASAHF], TEWIRAIGET, 5075 Z6 ¥ Timer F T FZhfE, AR
ThRe XS B AE BARAEAR R, X153 Timer #5200 %R T JLE WA N E SO, {41 Timer
AR RE, U X BB B S R BL TIML R, JHE A E N 2.

1. fHERFRERIE (CAP) RS

AT, XN S B SO N {HWCONFIG P am_hwconf_aml166_tim_cap.c, TIM1.
TIM2. TIM3 #F 4 BiH3EE, TIM14. TIM16. TIML17 SZFF 1 BimiE. seprfi i
B EE £ H o] DAERC B SO R R &S B s k. RIS 4.29

BFER 429 TIM1 ATHHRIEMNZERER

[**\orief TIM1 F THiZRIRERI R &EE */

const am_zlg_tim_cap_devinfo_t _ g timl_cap_devinfo = {

ZLG116_TIM1_BASE, 1< \orief TIM1 27 {7 s He ) St */
INUM_TIM1_CC, [**< \brief TIM1 H Wi w5 */
CLK_TIM1, [**< \brief TIM1 i}4k 1D */

4, =< \brief 4 M FOEE */

& g_timl_cap_ioinfo_list[0],  /**<\brief 5Bl B(S 8 51E */
AMHW_ZLG_TIM_TYPED, [**<\brief B EFIAY */
_zlg_plfm_tim1_cap_init, [**< \brief &S WIUHILREL */
__7Ilg_plfm_tim1_cap_deinit P*<\orief V- & fEVIGA RS */

S FH IR DRI, BN R TE A 7 EE R B — A LR S, A S H I E B RS E R
AR E_g_timd_cap_ioinfo_list ¢4l S, T WLAR P L 4.30

FEFEE 430 TIML CAP ERIBIEHEXSIBNEE

/**\brief TIM1 FH T3R IR0 5] BIE B 15 B 51K */

am_zIg_tim_cap_ioinfo_t tim1_cap_ioinfo_list[] = {

[** \brief iEiE 1 */
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{PIOA 8, PIOA 8 TIM1 CH1 |PIOA 8 INPUT FLOAT, PIOA 8 GPIO |
PIOA_8_INPUT FLOAT},

[** \brief EiH 2 */
{PIOA 9, PIOA 9 TIM1 CH2 |PIOA 9 INPUT FLOAT, PIOA 9 GPIO |
PIOA_9_INPUT FLOAT},

/%% \brief @iH 3 */
{PIOA 10, PIOA_10_TIM1_CH3|PIOA_10_INPUT_FLOAT, PIOA_10_GPIO |
PIOA_10_INPUT_FLOAT},

[** \brief @i 4 */

{PIOA 11, PIOA 11_TIM1_CH4 |PIOA_11_INPUT_FLOAT, PIOA 11_GPIO |
PIOA_11_INPUT_FLOAT}
2

FMGHTTEA R T —MlOHIE, 0 5 ua X NOHE 0, 1 SIoa A ModE 1, PLk
He . B4l & K3 AN am zlg_tim_cap_ioinfo t, 1% 2% A #E %F NI B Sk ¢ 4
{SDK}\soc\zlg\drivers\include\tim\am_zIg_tim_cap.h H& X WAL FIE $ 4.31

TEFFE$ 4.31 TIM_CAP @B 5| MME 2Lk a
Jex
*\orief TIM i SR REAH AT GPIO {5 &
&

typedef struct am_zlg_tim_cap_ioinfo {

uint32_t gpio; P*< \brief X R[1) GPIO & fH */

uint32_t func; P**< \brief AHIRILBERS (K] GPIO ThEE % E */

uint32_t dfunc; P*<\brief ZEREE LTI RERS IERIA GPIO Difie X & */
} am_zIg_tim_cap_ioinfo_t;

2. fEfbRIME PWM IS5

AT, WES EREAMERE, MAAEERER, REEERZ PWM R
HHmabwmr, HraobUREBEBCHFREE. SMNMOEE XHHN
{HWCON-FIGHam_hwconf_aml166_tim_pwm.c, TIM1 T PWM [KJ¥%#15 B3 W 515 5
4.32

EREH 432 TIML BF PWM hEEREEEE

**\brief TIM1 I+ PWM &5 8 */

static const am_zIg_tim_pwm_devinfo_t _ g_tim1_pwm_devinfo = {

ZLG116_TIM1_BASE, *<\brief TIM1 ZFfFas ikl
CLK_TIM1, **< \brief TIM1 fH4f 1D &/
AM_NELEMENTS(__g_tim1_pwm_chaninfo_list), /**< \brief Mg & 4t iEiE % */
AMHW_ZLG_TIM_PWM_MODE?2, [**< \brief PWM % i =, 2 *
0, [**< \brief PWM % H =1 BT 2% 2/

& g tim1_pwm_chaninfo_list[0], P*< \brief JEIEMAL E(F B AIE *
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AMHW_ZLG_TIM_TYPEQ, [**<\brief ER #5357 */
__zIg_plfm_tim1_pwm_init, [**<\orief T~ & ¥ILhH LR %L */
__7Ilg_plfm_tim1_pwm_deinit P*<\orief V& fEVTAG 1Y R 5L */

b3

A& PWM Zifede CAP ZIRe AR E 5| it L MR E W S mit A, flde, RTVL CHL £ AT
meif 0 31y, CH2 A Emig 1 3]k,

3. HARHE I 2RSS

AR, SRR E A {HWCONFIGPam_hwconf aml166_tim_timing.c , H
T A B R A 5 L e AR A8, IEAMEAR S I, BT AN 75 B G B B S
i, SEBRTREALT R, R R ST AR Ak R B R T

4.2.11 UART

V&4 2N UART $10, % XN UARTL. UART2. 7E SDK LIRS b2l UART
DiRg. XTH PR, —f A FHEERE F ORAEC BIRIAT . REali, nlRe R ERCE B DR
N ER AR . R PL UARTL AR, UHR AL E N2 .

EFED BOEAER HIE . 1P, RBEFOLRESASEERN UART ik Ef LR HALE,
# UART #7748 o X #{SDK}interface\am_uart.h,

1. g|JABCE

UART1 AH% /0 5] BI7E R & SC 4 {HWCONFIGHam_hwconf _aml166_uart.c 344 A1 i
B, HEWAEFIES 4.33

TEFFEE % 4.33 UART SIBI#IA LR %

[**\brief & [ 1 F&HUHk */

static void __zlg_plfm_uart1_init (void)

{
* BlE¥I514E PIOA 9 UARTL 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);
}

FEFF K PIOA 9 1E4 UARTL Ik i%5( 6, PIOA 10 /E°4 UARTL Rl 5| . FH -
W] Dk B Ah 5| BVE v a0, BeUles . R B 5 IR A 1 .

2. FCEMRE
£ UARTL W& L BAS B h ] DORCE & A8 wr e 5 bhn. R REE R, &
BN E Ty 8 8t , Toarfimese, 1M ibAn, BeReRJy 115200, 1 WARFIEH 4.34,
FEFEH 434 UART & EEHEMFLER
F<*\brief B0 1 &&EE *
static const am_zIlg_uart_devinfo_t __g_uartl_devinfo = {
ZLG116_UART1_BASE, [**<\brief 1 1*
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INUM_UART1, [**< \brief M1 KFWigS *
CLK_UARTI, [**< \brief £ 0 1 [{Hh */

AMHW_ZLG_UART_DATA 8BIT | /**<\brief 8 iz iR */
AMHW_ZLG_UART PARITY_NO | /**<\brief JTCHfE */
AMHW_ZLG_UART_STOP_1BIT, 1**< \brief 1 AME1EAL */

115200, [*< \orief ¥ & IR */

0, P*< \orief JoHAh AW */

NULL, I**< \brief USART1 fifi ] RS485 */
__zIg_plfm_uart1_init, [**< \brief USART1 H°F & 4I14614L */
__zlg_plfm_uartl_deinit, **< \brief USART1 [)°F- & £ 4464 */

2
4.2.12 WWDG

WOAETEEHEXSHFERLE, R, HEEINSHECH S|, Fik, ZME5%
EAFERAPZERE, S2hn B, 8 H RS2 dE 4k R BRI A,

AMetal V& BIHIERR T _EH AN T IRRC B S5, £ {HWCONFIGY & Sk
H A Reif 24 am_hwconf_microport_ds1302.c. am_hwconf_miniport_view_key.c Z5ix S8t &
A, IR SR E SO VAR DS RSO SEE,  BIA FEAERE . AR T AMetal #h
JRREM RSy, A0 T MRIX — B M SeBl K Hvk, HPi1ES % (i AMetal HE4L 5
BOMgmE) —1, I IEERE B 7T KR E .
43 ERFE

ML IR A A, — Rl R LIRS, — M AME RSN, BAT
ol P RRE A 2 £ 1T R 0 B G HR A
4.3.1 €A AMetal SR HHIER)

— Mk, BRAEDE, —MER L SR B 4 I M AR Y R B0 58 BOAH S IR . A
F MG BRI T — ORI aa 1 A AR R4 T R BB A A RRI a6 1k
4.3.2 ¥k

T FhoME, TEfE FHRTI TG . BT SN W s /B R 7 R A P e B S0
R R AR I I ST Aa Ak R L R T

B A A0V 1 92 W) da 4k sk B £ {PROJECT Huser_config\am_aml166_inst_init.h {4

A A SEBIRIaG e AT, R OR 655 am_aml166_inst_inith SkaCff. F bAbE
X I e 2 ST AG AL BB TR B VE L3R 4.2

®42 R EIMERITREYSEBIFIGE LR

Fs Mg SEGIANIR L R B R R
1 ADC am_zml166_adc_handle_t am_zml166_adc_inst_init (void);
2 CLK int am_zIg116_clk_inst_init (void);
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3 DMA intam_zIlg116_dma_inst_init (void);
4 GPIO intam_zIlg116_gpio_inst_init (void);
5 12C1 am_i2c_handle_tam_zIg116_i2c1_inst_init (void);
6 12C1_SLV am_i2c_slv_handle_tam_zIlg116_i2c1 slv_inst_init (void);
7 SPIL(DMA J5=) am_spi_handle_t am_zIg116_spil_dma_inst_init (void);
8 SPIL(H 77 =) am_spi_handle_t am_zIg116_spil_int_inst_init (void);
9 TIM1_CAP am_cap_handle_t am_zlg116_tim1_cap_inst_init (void);
10 TIM2_CAP am_cap_handle_t am_zIg116_tim2_cap_inst_init (void);
11 TIM3_CAP am_cap_handle_t am_zIg116_tim3_cap_inst_init (void);
12 TIM14_CAP am_cap_handle_t am_zIlg116_tim14_cap_inst_init (void);
13 TIM16_CAP am_cap_handle_t am_zIlg116_tim16_cap_inst_init (void);
14 TIM17_CAP am_cap_handle_t am_zIlg116_tim17_cap_inst_init (void);
15 TIM1_PWM am_pwm_handle_t am_zIg116_tim1_pwm_inst_init (void);
16 TIM2_PWM am_pwm_handle_t am_zIg116_tim2_pwm_inst_init (void);
17 TIM3_PWM am_pwm_handle_t am_zIg116_tim3_pwm_inst_init (void);
18 TIM14 PWM am_pwm_handle_t am_zIg116_tim14_pwm_inst_init (void);
19 TIM16_PWM am_pwm_handle_t am_zIg116_tim16_pwm_inst_init (void);
20 TIM17_PWM am_pwm_handle_t am_zIg116_tim17_pwm_inst_init (void);
21 TIM1_TIMING am_timer_handle_t am_zIg116_tim1_timing_inst_init (void);
22 TIM2_TIMING am_timer_handle_t am_zIg116_tim2_timing_inst_init (void);
23 TIM3_TIMING am_timer_handle_t am_zIg116_tim3_timing_inst_init (void);
24 TIM14_TIMING am_timer_handle_t am_zIg116_tim14_timing_inst_init (void);
25 TIM16_TIMING am_timer_handle_t am_zIg116_tim16_timing_inst_init (void);
26 TIM17_TIMING am_timer_handle_t am_zIg116_tim17_timing_inst_init (void);
27 INT int am_zIlg116_nvic_inst_init (void);
28 PWR am_zIlg116_pwr_handle_t am_zIlg116_pwr_inst_init (void);
29 UART1 am_uart_handle_tam_zIlg116_uartl_inst_init (void);
30 UART2 am_uart_handle_tam_zIlg116_uart2_inst_init (void);
31 WWDG am_wdt_handle_t am_zIg116_wwdg_inst_init (void);
32 IWDG am_wdt_handle_t am_zIg116_iwdg_inst_init (void);

4.3.3 #ESME
HRAE S AR AL R B AR [RME SRR, AT DLAIT 5 22 an ) 4k B R iz /b ik, SERIIIRAL
BRI AR IR [E FT REA LA =28
« int %Y
o Ar#ENR S handle 257 (am_* handle t , EB mirdE O EE L), W
am_adc_handle_t;
o IKBEhHE X handle 8% (am_zlg116_* handle_t , 8% faRE) Sk fEE E SO,
4 am_zIg116_pwr_handle_t .

NS GIX = FASFR BUE R SRR SEGIIAG A, I 4k 808 fl 4k i
1. iR[EMEDY int 7Y
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WL 4 R BEUR AN BN L SE BRI AG A R AR [BIME 20 int SR . AORAMBLIE LR
4.3,

# 4.3 REMER int KEIMSEFIFNIE LR

Fs 1N SERIFNIR R BUR B
1 CLK intam_zIlg116_clk_inst_init (void);
2 DMA intam_zIlg116_dma_inst_init (void);
3 GPIO intam_zIlg116_gpio_inst_init (void);
4 NVIC il intam_zlg116_nvic_inst_init (void);

FRIEME N AM_OK , REISEEIPIGEMW T S0, RSEHPIEW RN, F&EmE
WRMRIECEE R .

Ja AR IZ RSN BT A DG 3 AR R AT, AR R DR AR dEAL, 7T LR R E 1%
AN 53 AR

B0 CbrrElk, 0 GPIO #2441 T hriERE I, #E{SDK}interface\am_gpio.h SC{4rh A,
M AT LA A O U AR ), DM GPIO.  fi B9l an A 73 5 4.35.

FEFE8 435 GPIO fRfEEOERTES

am_gpio_pin_cfg(PIOA_0, AM_GPIO_OUTPUT_INIT_HIGH);  /* ¥ GPIO FcE NI H v
T

Z 0L OV R B R vE A 8 ik 2% {SDKPdocuments\ { AMetal APl &5 F
#t.chm) B {SDK}interface\am_gpio.h CfF.

FORHEA,  WAHKEO B L BT, @ DMA, MK O
{SDKM}soc\zlg\drivers\include\dma\am_zlg_dma.h SCEFA AR .

AE AnAFEEvLRIERAED, SRR, HEEZOSTRNED R, FEHANEZEH
A, XA HFRAAXGIIRSE, —REZAR AT CTIATRMIENL, LERF B aTE. #L
% 3.2,

2. IR[EMEABRHEIRS AR

A LM E S R A R HUS 3R [B R R AR AR 95 B0, AHSGHMETE LR 4.4, ATLLEH,
LI SPRSLIVIAE A R AL, PR IR IARAER RS AW . A7 IRBMEAN Y NULL , REHY)
BRI, WG, FERERAHCHEER .

® 44 BREMERIRERS AREILGIFI A KR

Fs SN SEGIAR R R R

1 ADC am_zml166_adc_handle_t am_zml166_adc_inst_init (void);

2 12C1 am_i2c_handle_t am_zIg116_i2c1_inst_init (void);

3 12C1_SLV am_i2c_slv_handle_t am_zIg116_i2cl_slv_inst_init (void);

4 SPIL(DMA J7x) am_spi_handle_t am_zIlg116_spil_dma_inst_init (void);

5 SPIL(H I 77 5X) am_spi_handle_tam_zIg116_spil_int_inst_init (void);

6 TIM1 CAP am_cap_handle_t am_zIg116_tim1_cap_inst_init (void);

7 TIM2_CAP am_cap_handle_t am_zIg116_tim2_cap_inst_init (void);

8 TIM3_CAP am_cap_handle_t am_zIg116_tim3_cap_inst_init (void);
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9 TIM14_CAP am_cap_handle_t am_zIg116_tim14 cap_inst_init (void);
10 TIM16_CAP am_cap_handle_tam_zlg116_tim16_cap_inst_init (void);
11 TIM17_CAP am_cap_handle_tam_zlg116_tim17_cap_inst_init (void);
12 TIM1_PWM am_pwm_handle_t am_zIg116_tim1_pwm_inst_init (void);
13 TIM2_PWM am_pwm_handle_t am_zIg116_tim2_pwm_inst_init (void);
14 TIM3_PWM am_pwm_handle_t am_zIg116_tim3_pwm_inst_init (void);
15 TIM14_ PWM am_pwm_handle_t am_zIg116_tim14_pwm_inst_init (void);
16 TIM16_PWM am_pwm_handle_t am_zIg116_tim16_pwm_inst_init (void);
17 TIM17_PWM am_pwm_handle_t am_zIg116_tim17_pwm_inst_init (void);
18 TIM1_TIMING am_timer_handle_t am_zIlg116_tim1_timing_inst_init (void);
19 TIM2_TIMING am_timer_handle_t am_zIg116_tim2_timing_inst_init (void);
20 TIM3_TIMING am_timer_handle_t am_zIg116_tim3_timing_inst_init (void);
21 TIM14_TIMING am_timer_handle_t am_zIg116_tim14_timing_inst_init (void);
22 TIM16_TIMING am_timer_handle_t am_zIg116_tim16_timing_inst_init (void);
23 TIM17_TIMING am_timer_handle_t am_zIg116_tim17_timing_inst_init (void);
24 PWR am_zIg116_pwr_handle_t am_zIg116_pwr_inst_init (void);
25 UART1 am_uart_handle_tam_zIg116_uartl_inst_init (void);
26 UART2 am_uart_handle_t am_zIg116_uart2_inst_init (void);
27 WWDG am_wdt_handle_t am_zIg116_wwdg_inst_init (void);
28 IWDG am_wdt_handle_t am_zIlg116_iwdg_inst_init (void);

XX Ee N, JEsEn] LU IR A1) handle SkAd AR R (R vERE 102 R 8. 18 b iie
F2 02 R B SRS 2 v 57 6 = A !

filtn, ADC W& 1Sl aa At ek £ 1R [FME 2R 5 am_ade_handle_t, N T 7 {# J5 &4
H, mTBLE AR N iZIREHE, R4l LM% handle SERHEMIRE T - 1
LFE i 5 4.36.

FEFFE® 4.36 ADC fEj B IR{ERHI

[** [src_aml166_core_adc24 vol_measure] */
#include <am_aml166_inst_init.h>

#include <am_hwconf zml166 adc.h>
#include "string.h™

#include "am_zml166_adc.h"

#include "am_zlg_flash.h"

#include "zlg116_periph_map.h"

#include "demo_components_entries.h"
#include "demo_aml166_core_entries.h"

#include "demo_zIlg_entries.h"

[**<\brief 1 FHE25 R FS L */
[**< \brief 2 FHE 25 R F S */
[**< \brief 4 fFHE 25 RS */

#define AM_ZML166_ADC_PGA SET 1
#define AM_ZML166_ADC_PGA SET 2
#define AM_ZML166_ADC_PGA SET 4
#define AM_ZML166_ADC_PGA SET 8 [**< \orief 8 5L TS EL +/
#define AM_ZML166_ADC_PGA SET 16 [**< \orief 16 538 23 L FSH0 */
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#define AM_ZML166_ADC_PGA_SET 32 5 1**< \brief 32 fZ 25 1655 */
#define AM_ZML166_ADC_PGA _SET 64 6 [**< \brief 64 538 st 1B FESHL */
#define AM_ZML166_ADC_PGA SET 128 7 *<\brief 128 {534 ik RS AL ¥/
#define AM_ZML166_ADC_PGA_SET_256 8  /**<\brief 256 {53 ai LB SHL */
[H
*\brief ZML166 24 7 ADC [ 5 Hi e il = 451l 72
*/
void demo_aml166_core_zml166_adc_vol_measure (void)
{
inti=0;
float para[16] = {1,0,1,0,1,0,1,0,1,0,1,0, 1,0, 1, 0};
am_zml166_adc_handle_t handle = am_zml166_adc_inst_init();
1* ZREX flash H e AR v R 4/
am_zlg_flash_init(ZLG116_FLASH);
memcpy((void *)para, (uint32_t *)((FLASH_BLOCK_NUM * 1024)), 4 * 16);
I* FHRAF R A IER */
if(1(para[0] < 1.1 && para[0] > 0.9)){
for(i=0;i<8;i++){
para[2 *i+ 0] = 1;
para[2 *i + 1] = 0;
}
}
am_zml166_adc_gain_set(handle, 1 << AM_ZML166_ADC_PGA_SET 1);
am_zml166_adc_mux_set(handle, AM_ZML166_ADC_INPS_AIN3 | AM_ZML166_ADC_INNS_AIN2);
while(1){
uint8_ti=0;
int32_t adc_val[10];
double vol = 0;
am_adc_read(&handle->adc_serve, 0, (void *)adc_val, AM_NELEMENTS(adc_val));
for(i=0; i <AM_NELEMENTS(adc_val); i++){
vol += ((double)adc_val[i] / AM_NELEMENTS(adc_val));
}
vol = (double)((double)(vol /8388607.0) * handle->p_devinfo->vref);
vol = para[AM_ZML166_ADC_PGA_SET_1 *2] * vol + paraf]AM_ZML166_ADC PGA SET 1*2+
11;

vol *=10000;
vol /= (1 << AM_ZML166_ADC_PGA SET 1);
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if(vol > 0){

am_kprintf("Voltage is %d.%04d mV\r\n*, (int32_t)vol/10000, (int32_t)vol%210000);
Yelse {

vol *= -1;

am_kprintf("Voltage is  -%d.%04d mV\r\n", (int32_t)vol/10000, (int32_t)vol%10000);

3. IRIEME VAN E SRS AU

XRIMELINREBORIIR, AMetal AXT HHEATARHEAR ST IR, IXIF, s FIZAMBO
(IS A6 A B BGR [B] (R RIS BKEN B 2 SCRIIRSS AN, AHRAMSCE LR 450 FT L, L PWR
SRttt 17— MZRAL RSB RT AR 1L R

#* 4.5 IREMEREREE XS AREISEEIFI AL R

Fs SN SEBIFNE R R B
1 PWR am_zIg116_pwr_handle_t am_zIg116_pwr_inst_init (void);

AHIREMEAY NULL , RUIHIGRRTh: B0, PR R, = Bk B & Al S e
BER. ZIShchiiatt)a, BIRTAALRIEE) handle 23 AT SRS it iR 5% B 24

4.3.4 MRV

AMEAE R SERE T SR P AR L0 A5 T B SRR B 15 & S R RTaa AL pR B, DARE AR
KBRS ) S R AT 46 4k B8 $45 7E {PROJECT Huser_config\am_aml166_inst_init.h
SCAF R R IR . SRR GG A R BT, RIRR AR CLELE am_amI166_inst_init.h Sk B A
NN LRI T 2% SE B AR AT UG AL R B T R B L3R 4.6

F4.6 R EIMERIS R SEBIRRAI A 1L R 2K

Fs SMg SEIAIR R R R

1 ADC void am_zml166_adc_inst_deinit (am_zml166_adc_handle_t handle);

2 DMA void am_zIg116_dma_inst_deinit (void);

3 GPIO void am_zIg116_gpio_inst_deinit (void);

4 12C1 void am_zIg116_i2c1_inst_deinit (am_i2c_handle_t handle);

5 12C1_SLV void am_zIg116_i2c1_slv_inst_deinit (am_i2c_slv_handle_t handle);

6 SPI1(DMA F=) void am_zIg116_spil_dma_inst_deinit (am_spi_handle_t handle);

7 SPIL(H W7 3X) void am_zlg116_spil_int_inst_deinit (am_spi_handle_t handle);

8 TIM1_CAP void am_zIlg116_tim1_cap_inst_deinit (am_cap_handle_t handle);

9 TIM2_CAP void am_zIlg116_tim2_cap_inst_deinit (am_cap_handle_t handle);

10 TIM3_CAP void am_zIlg116_tim3_cap_inst_deinit (am_cap_handle_t handle);

11 TIM14_CAP void am_zIg116_tim14_cap_inst_deinit (am_cap_handle_t handle);

12 TIM16_CAP void am_zIg116_tim16_cap_inst_deinit (am_cap_handle_t handle);

13 TIM17_CAP void am_zIg116_tim17_cap_inst_deinit (am_cap_handle_t handle);

14 TIM1 PWM void am_zIlg116_tim1_pwm_inst_deinit (am_pwm_handle_t handle);
TIM2_PWM void am_zIlg116_tim2_pwm_inst_deinit (am_pwm_handle_t handle);

15
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16 TIM3_PWM void am_zIlg116_tim3_pwm_inst_deinit (am_pwm_handle_t handle);
17 TIM14_ PWM void am_zIg116_tim14_pwm_inst_deinit (am_pwm_handle_t handle);
18 TIM16_PWM void am_zIg116_tim16_pwm_inst_deinit (am_pwm_handle_t handle);
19 TIM17_PWM void am_zIg116 _tim17_pwm_inst_deinit (am_pwm_handle_t handle);
20 TIM1_TIMING void am_zIg116_tim1_timing_inst_deinit (am_timer_handle_t handle);
21 TIM2_TIMING void am_zIg116_tim2_timing_inst_deinit (am_timer_handle_t handle);
22 TIM3_TIMING void am_zIg116_tim3_timing_inst_deinit (am_timer_handle_t handle);
23 TIM14_TIMING void am_zIlg116_tim14_timing_inst_deinit (am_timer_handle_t handle);
24 TIM16_TIMING void am_zIlg116_tim16_timing_inst_deinit (am_timer_handle_t handle);
25 TIM17_TIMING void am_zIlg116_tim17_timing_inst_deinit (am_timer_handle_t handle);
26 INT void am_zIlg116_nvic_inst_deinit (void);

27 PWR void am_zIg116_pwr_inst_deinit (void);

28 UART1 void am_zIlg116_uartl_inst_deinit (am_uart_handle_t handle);
29 UART?2 void am_zIlg116_uart2_inst_deinit (am_uart_handle_t handle);
30 WWDG void am_zIlg116_wwdg_inst_deinit (am_wdt_handle_t handle);
31 IWDG void am_zIg116_iwdg_inst_deinit (am_wdt_handle_t handle);

EE ARSI REMUE AT

SNSRI AR A BRSO (8T 8, P S A 4 A0 R B0 TG IR [

KT MWIE R BN SE B SPIVIGEA R [BME D int 2854, Sl 0T a6 10 JE 75
FENATATSHL: A ST R EOR [B] T — AN RS FIRR, T S AR A6 1 I R 12 A8 N S48 4]
SR RR BRI 25 F A
435 EERERABEHRERE

—MREDLR, R S A B BOR B handle, TR A AR i 2 BUORE) 2 42
BERIRR AL O B R ARG o N 3% B o 57 — SE R R AR =y s oh A BER AR IR 1037 &
Al Ae T B AR AR . R, IR DAEEAE A HW Z SR AR AR .

W, HW 2 B4 R RS 2 LM ZF A7 2 A i AR R N S 4L

PL SPI N, Bt 2 s HUA A {SDK\soc\zIg\drivers\include\spi\nw\amhw_zIg_spi.h
SO R (R P IR R B B RO T E SO . RS LA R AL, 1R AR TS
¥ 4.37,

258 4.37 SPI BHERRIERH

[x

*\brief RX enable

* \param[in] p_hw_spi : The pointer to the block of SPI register

* \param[in] flag : TRUE or FALSE

*\return none

*/
am_static_inline
void amhw_zIg_spi_rx_enable (amhw_zIg_spi_t *p_hw_spi, am_bool_t flag)
{

p_hw_spi->gctl = (p_hw_spi->gctl & (~(1u << 4))) | (flag << 4);

}
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/**

*\brief TX enable
*\param[in] p_hw_spi : The pointer to the block of SPI register
* \param[in] flag : TRUE or FALSE
*
*\return none
*/
am_static_inline

void amhw_zIg_spi_tx_enable (amhw_zlg_spi_t *p_hw_spi, am_bool_t flag)

{

p_hw_spi->gctl = (p_hw_spi->gctl & (~(1u << 3))) | (flag << 3);
}

o — % ® % w & W B AT T JF  {SDK}**
{SDK}\soc\zIg\drivers\include\spi\hnw\amhw_zlg_spi.h 32 #f & & . X 2 &5 ¥ 5 2 DU
amhw_zlg_spi_it 28 B fF K H — 4~ = # . amhw_zlg_spi_it F B fE

{SDK}soc\zlg\drivers\include\spi\nw\amhw_zlg_spi.h CfErhE X, FF @ S SPI M
BT A. VEILREIE . 4.38.

FERFiEE 438 SPI BEREMEENX
/**

*\brief SPI structure of register

*/

typedef struct amhw_zlg_spi {
__IOuint32_t txreg; [**< \brief SPI TX data register */
_ | uint32_t rxreg; /**< \brief SPI RX data register */
_ | uint32_t cstat; [**< \brief SPI current status register */
_ | uint32_t intstat; [**< \brief SPI interrupt status register */
_ IO uint32_t inten; [**< \brief SPI interrupt enable register */
__ O uint32_t intclr; [**< \brief SPI interrupt clear register */
__IOuint32_t gctl; [**< \brief SPI global control */
__IOuint32_t cctl; [**< \brief SPI common control */
_ IO uint32_t spbrg; [**< \brief SPI baud rate register */
__IOuint32_t rxdnr; [**< \brief SPI RX data number */
__IOuint32_t nssr; /**< \brief SPI slave selection register */
__lOuint32_t extctl; [**< \brief SPI data control */

} amhw_zlg_spi_t;

ZRA R D4 7E {SDK}\soc\zlg\zlg116\zIg116_periph_map.h SCfEHE X, NFHRER
ATDAEEAE . VAR TG 3 4.39

FEFE8 439 SPl HFESEWIAEHTENX

/**\brief SP11 ZF{7astast */
#define ZLG116_SPI1 ((amhw_zlg_spi_t *)ZLG116_SPI1_BASE)
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JEME: H ey ZLG116_SPI1_BASE &£ SPI1 sMAF G H ey Asbnt, A&
{SDK}soc\zIg\zlg116\zlg116_regbase.h AP 5€ L, FAWHTA SNk 69 F b bk 34 72 3% A+ 52 Lo

HTIXPAS SPI T f7es stk test 725, Mol CNEEA R SPI i iEZ MR T .
15 A4 2 R BOE, 5B NS HCN ZLG116_SPI1 , IR RHE/ERIE SPI1. W i 2 4.40
Fras, FTf#RE SPIL.

TERFSEE 440 {FEE SPIL

amhw_zIg_spi_module_enable(ZLG116_SPI1, AM_TRUE);

Frplt, FTREAR ERAEMIThAE, BEOFR BB IR AR O, e, W AT A AN
BRI A A RIS, BRI AR, i, 2 SPIL, thr] IEERE
WAEGIE, FERREPEE 441

BFER 441 EHEREFHFHRMERE SPIL

/*
* B gotl ZFAFEEEH bit0 N 1, fEfE SPI1
*/
ZLG116_SPI1->getl |= (1u << 0);

EE —MHFEAT, ALFIHEME. ERAFATEEAIMN T XBEET AR, RiFEmTHBIZT
BRBAMLE S, #E B,

F G A E {SDKNsoc\zlg\zlg116\zIg116_periph_map.h S04 5E T #6181 4h % %17
A EMIRIBED, 5B AN B4R [ 12 A B A7 4 1 45 M AR SR 72 7 AR P 51 4.42,

BFER 442 BESR DIMNIFEREOFNIEHE

Fs Mg REZINE B RS NEE R
1 PWR ZLG116_PWR
2 BKP ZLG116_BKP
3 SYSCFG ZLG116_SYSCFG
4 GPIOA ZL.G116_GPIOA
5 GPIOB ZL.G116_GPIOB
6 GPIOC ZL.G116_GPIOC
7 GPIOD ZL.G116_GPIOD
8 GPIO ZL.G116_GPIO
9 TIM1 ZLG116_TIM1
10 TIM14 ZLG116_TIM14
11 TIM16 ZLG116_TIM16
12 TIM17 ZLG116_TIM17
13 TIM2 ZLG116_TIM2
14 TIM3 ZLG116_TIM3
15 12C ZLG116_12C
16 IWDG ZLG116_IWDG
17 WWDG ZLG116_WWDG
18 UART2 ZLG116_UART2
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19 UART1 ZLG116_UART1
20 ADC ZLG116_ADC
21 SPI1 ZLG116_SPI1
22 SPI2 ZLG116_SPI2
23 DMA ZLG116_DMA
24 CMP ZLG116_CMP
25 INT ZLG116_INT
26 SYSTICK ZLG116_SYSTICK
27 FLASH ZLG116_FLASH
28 RCC ZLG116_RCC
29 EXTI ZLG116_EXTI
30 DEVICE ZLG116_DEVICE
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5. tIRRFEIR

R PR PR B DL N AEED vl . RIS OL R, LED. #En9 8% k. ik
O REEEES LMT5, KRG FIEE e i 48 il Ae 75 BT — il B . i IR E
i {HWCONFIG} F)—%41 am_hweconf JF3ki) .c SCAE5E R o

PEUR F FOX R C B SR 5.1 B

*®5.1 WMARFFEECEH

Fs Mg A& i
1 ok am_hwconf_key_gpio.c
2 LED am_hweconf_led_gpio.c
3 PN 2 am_hwconf_buzzer.c
4 RS (LMT75) am_hweonf_Im75.c
5 Wi E O am_hwconf_debug_uart.c
6 ARG RA: 23S | am_hweonf_system_tick_softimer.c

51 EEXHEN

BRB TR B B S S r EAMEIC E SO SRR L. — R, IRBFE IR E R
T RS RS G R BRI PT . T FLSE 0T 46 1 ek B0 1 DL N A TR EEH S T3
M, WAFTEHPAOSESR. HFEZEE TR E S

{PROJECT}\user_config\am_prj_config.h 4T HEEE AR, MR IESERGH
I E {PROJECT Huser_config\am_board.c ' H sh5eli#ldatk. LA LED A, #IaatARES
AR PIE L 5.1

EFER 5.1 LED IHIME®EREER

/**

*\brief HRFHIAHIL
*/
void am_board_init (void)

{

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

5.2 HMAFE
5.2.1 LED BCE&E

AML166_Core #R_-AH#A> LED I, ERINGIMIZ%I8 PIOB_1 #1 PIOB_2, ffifHf,
LAY BRI 45 2 AML166_Core # M J9 A J10. LED HHRAFE & XAE

DK}user_config\am_hweconf_usrcfg\am_hwconf_led_gpio.c SCAFHT, 3 WLFEF 1% 5 5.2,
{SDK3}\user_config\am_h f_usrcfg\am_h f led_gpi CEER VLR S 5.2
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JEFE®R 52 LED HXEREER
[**\orief %€ 3 LED #H=%f) GPIO EHHEE */

static const int __g_led pins[] = {PIOB_1, PIOB_2};

1**\brief H&FE */
static const am_led_gpio_info_t __g_led_gpio_info = {

{
0, I* EiEg s
AM_NELEMENTS(_ g _led_pins) -1 /* 5% %5 */
}
__g_led_pins,
AM_TRUE

Hrr, am_led_gpio_info_t FA7E{SDK}\components\drivers\include\am_led_gpio.h 3 ff
g X, TENERIE R 5.3,
}EFE® 53 LED SIMMERELBEN

typedef struct am_led_gpio_info {

> \brief LED ARG ER , B&RbEgmSME R m S

am_led_servinfo_t serv_info;

I**\brief fEHH) GPIO I, SIMBHMZN (HR%s - BhaHs +1 ¥
constint  *p_pins;

[**\brief LED 2 REE T AR ¥/

am_bool _t active_low;

} am_led_gpio_info_t;

Hrh, serv_info 4 LED RIZEREIRSS(EE, & LED MG 5 N4, p_pins
FRIFAFC LED 5l EA B Hbdl, EAFSNESIEME 21g116_pinh SCAFHE X,
active_low Z 8 HH T g H Mo i, A RACHESF /5, WHZMEy AM_TRUE, &0, ix{E
N AM_FALSE.

AL, 7E LED ML &5 5+, LEDO Al LED1 4 5I%f M. PIOB_1 A1 PIOB_2 , I A{KH
. WIRFRINE 2 LED, RFHEE N EE B P48 el .

Al LED Frifid D #/Eix e LED, ¥ W{SDK}interface\am led.h . led_id Z¥51%
X MRS 55

72f#: BT LED 1£ A T PIOB_1 #= PIOB_2, ¥ & MAZA & &4 MX A5 p, #pGE S48 R0/ A 2
#L LED #BRMER.

5.2.2 MENSEREE

BRI NS 38 N TE RIS 38, T EAEH PWM IRBNABESLILR S . BRIMEF] TIM16 1)

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd

45




AMetal-AML166-Core FAFRFEH

AMetal User Manual

LA VR i R | 1 ( TIM16.CH1 ) % H PWM . #mf UL i &b
{PROJECT}\user_config\am_hwconf_usrcfg\am_hwconf_buzzer.c A (PN HH %6 % K il B
PWM SR A2 b, AHR 244 J i PR L#R 5.2,

#*5.2 HISREEEXE

e ax
BUZZER_PWM_FREQ PWM HIIE, BN 2.5KHz
BUZZER_PWM_DUTY PWM 1525k, BRiA 950 (RI50%)

EM R TS EERNT TIMI6 & PWM ik, 28 AR S 24 R TIM16, EPGEI{ERE/E R E
AL R R, AR R,

5.2.3 1%k

AML166_Core 5 MR #3445 KEY/RES fl RST, KEY/RES 2kl 5| N PIOA_S,
fEFIRT,  7EE Bk IE R H: AML166_Core #R 11 J14 F108. H o RST AEAicst, wf
A A R4 A KEY/RES. KEY HHK(E B E LAE{SDK}user_configlam_hwconf_usrcfg\

am_hwconf_key_gpio.c XXfFH, TERIRTIEH 5.4 KEY MHKREEEE .
BFE#B 54 KEY HXEEER

static const int __g_key pins[] ={PIOA_8};
static const int __g_key_codes[] = {KEY_KPO0};

1**\brief w&(EE */

static const am_key_gpio_info_t __g_key gpio_info = {
__9_key_pins,
__g_key_codes,
AM_NELEMENTS(__g_key_pins),
AM_TRUE,
10

Hrp, KEY_KPO NERIAZEES S ; AM_NELEMENTS & tH 5 4% 8 AN 50 7 ik 5
am_key _gpio_info_t 5% 7E{SDK}\components\drivers\include\am_key gpio.h SCEHsE X, ¥
ARG 5 5.5.

EFE® 55 KEY SIMEEREBEBENX

[
*\brief %585 &
*/
typedef struct am_key_gpio_info {
const int *p_pins; [**<\orief {3 F i 5| JE1-E*/
const int *p_codes; 1< \orief SAZEEXS BIGEY (RO */
int pin_num; 1< \orief $ZH8%H */
am_bool_t active_low; 1< \prief 2 HAREFEIE (3% T AMKHEF) */
int scan_interval_ms; [**<\brief FZEEFHERE] AR, —M% 10ms */
ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd

46



AMetal-AML166-Core FAFRFEH

AMetal User Manual

} am_key gpio_info_t;

p_pins FEIAIFFI KEY 5l JIFEAL s Htl, 7EACT G iR A4 IFE 219116 _pin.h ¢
A7 X p_codes T MIAF LT B gt 1 B2 i Hhhik s pin_num 428 H ;5 active_low
SR T AR, FRMEras, WHiZEN AM_TRUE, &0, Z{EN
AM_FALSE; scan_interval_ms &840} 8], —#A 10ms .

AL, 7 KEY FCE(EEH, KEY/RES XM PIOA_8 , {KHL AR WIFREHINEZM
KEY, W g key pins il g _key codes  #iZH A 4k 452 7 42 B xof I A A BT 4 il D
[

EfF: T KEY/RES £ A1 7 PIOA 8, %8 AAEFE B AXANF M, BoGEa /e rst
KEY FRe94E M o

52.4 BRABEAORE

AML166_Core HA 2 AMH M, AT LUIESEALH A —N i Cofih iilE B, A
{PROJECT}\user_config\am_hwconf_usrcfg\am_hwconf_debug_uart.c {47 7% /4> A6 5 %2
SR HC B F 0 8 S FIRe e, MR 2 F i LR 5.3,

%= 5.3 BARBOMEXEE

e aX
DEBUG_UART $ 119, 1-UART1, 2-UART2
DEBUG_BAUDRATE {94, BN 115200

ER BB OXRTREEZIIMORE, XL E BT AR LT RORE, ELE 4 TFOMX
NE., ERRAERFERERE D, RHAKRARE S AEFEANE O RE, UELPR. ARXE oL
CHRERE A : 8N-1 (8 {244z, LFx@ii, 1 {21F.42),

5.2.5 ARG MENRHEMNSERE

RO T B e A AR A — AN EATE e e T, BRI 2 I 2
18 0. i E G4 F{PROJECT Yuser_config\am_hwconf_usrcfg\am_hwconf_system
_tick_softimer.c 3./ /) SYSTEM_TICK_RATE %K% B RS A AR, BN 1KHz,
TEAHE IR FIH 5 5.6.

BFE$L 56 ARG TICK SIEEE

/**

* o \brief WEARGHE MR, BN 1KHz

*  REWHEWLEATEN am_system.h
*/
#define SYSTEM_TICK_RATE 1000

oA R & E T R G WH A LU, 8N B MFEMH
{PROJECT}user_config\am_hwconf_usrcfg\am_hwconf_system_tick_softimer.c 3 4 1 [
SYSTEM_TICK_RATE Z R BIZ TR, BN IKHz. H4E X WARFE S 5.6.

EMR AR R AR R B LT R RIS,

5.2.6 BEMEREF LM75
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AML166_Core H i — 4> LM75B Wl &5, M LM75 4% 2% % 2 il &
{PROJECT}\user_config\am_hwconf_usrcfg\am_hwconf_Im75.c {4 LM75 [ 5241 {5 &
_ g temp_Im75_info , _ g_temp_Im75_info 712 12C MALHhEE, PE4HE SRR P
B 5.7,

IS8 5.7 LM75 it E

1**\brief W &FE */
static const am_temp_Im75_info_t __g_temp_Im75_info = {
0x48

LM75 3 AHRL I e/ RE 2, BE B 5E i), ™ 7 22 B AT I SR aa 10 e Bk 1S i
FEARUERR 55 B E AR, ] ﬁm/’ﬁ/ﬁﬁzﬁﬁﬂm&ﬁo

53 EAAZE
ARG TR IS () ¥ 4% S BIRTHE I R MU LAV 3% 3.1, (TR LS 4.3.2

® 54 RRFTTEKI R SEBIF AL R E

Fs HRR BIR SR R R B

1 - g7 int am_key_gpio_inst_init (void);

2 LED int am_led_gpio_inst_init (void);

3 DN 2% am_pwm_handle_t am_buzzer_inst_init (void);

4 R EALREE (LMT75) am_temp_handle_t am_temp_Im75_inst_init (void);

5 AR O am_uart_handle_t am_debug_uart_inst_init (void);

6 RGQE am_timer_handle_t am_system_tick_inst_init (void);

7 TG B AN 2 i) s am_timer_handle_t am_system_tick_softimer_inst_init (void);
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6. MicroPort R&5I¥ B

NTEFY BIF R hEE, ZLG #lE T MicroPort # FrvHE, MicroPort & —Fh+ ]
T e hRe B iR O, AR AR UL T 38405 MCU IR FIEHAY e . H 32T
REARF AL T

o HBARHEREEOE X

o PEOHFEEEMAMERIE, YE UART. 12C. SPI. PWM. ADC F1 DAC ZhfE;

© BEIREEHO Sk E

© XRFETHESYRE.

AML166-Core H# 1 Hi59 FEH MicroPort #11, Wik 6.1 . F 7 Al DAHE 75 5K,
WEFRETT KIIBEZ 1) MicroPort #5idk, Pl R s @5 AL, T ZML166 fr LBTE
AR, 1A 15 MicroPort 452 g S 51 BT REAS SRR, HARBLIK 51 BT L4 %38 1/0
A

&Dc2z
gl o |

-

MicroPort

6 CEE CED GER o 02 03 a8 26 @ wE
2

6.1 AML166-Core MicroPort

6.1 ELENXHLEH

207 "] A B9 MicroPort 47 & # A : MicroPort-DS1302 . MicroPort-EEPROM .
MicroPort-FLASH. MicroPort-RS485. MicroPort-RTC #1 MicroPort-RX8025T, 5 MicroPort
FH % 1) i B /1 {PROJECT \user_config\am_hwconf _usrcfg K #—#41 am_hwconf_microport_
TERH.c XS RE), IE O N AT EM T H OB, HEILEK 6.1, MicroPort 4 JEAR AT
BXMS F EAMERCE SO SR AR, {HZ, MicroPort 3 AR FHC B SO AR RS
il fig ) aa A iR AL

% 6.1 MicroPort XtRzAVED B S

Fs Mg [(=prais
1 MicroPort-DS1302 am_hwconf_microport_ds1302.c
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2 MicroPort-EEPROM am_hwconf_microport_eeprom.c
3 MicroPort-FLASH am_hweconf_microport_flash.c
4 MicroPort-RS485 am_hwconf_microport_rs485.c
5 MicroPort-RTC am_hwconf_microport_rtc.c
6 MicroPort-RX8025T am_hwconf_microport_rx8025t.c
6.2 EMAE

MicroPort 47 FEARH L IR SEI R A 40 B B 1 S5 RV AR 6.2 TR IVERT A% 4.3.2,
WA LAZ % {SDK}examples\board\am166_core\microport_board H 3% T (K HIFE .

#& 6.2  MicroPort # RIRSEHIFIE KR E

Fs EIN" s SEHIRIIA 1L R R B
) MicroPort-DS1302({i Fl & 1 ¢k T am_ds1302_handle_t am_microport_ds1302_inst_init
e (void);
) MicroPort-DS1302(fi F 8 H 1) am_rtc_handle_t am_microport_ds1302_rtc_inst_init
RTC it (void);
3 MicroPort-DS1302(F 1 & i [a]) int am_microport_ds1302_time_inst_init (void);
A MicroPort-EEPROM(fé [ am_ep24cxx_handle_t am_microport_eeprom_inst_init
EP24CXX ARifEHE ) (void);
MicroPort-EEPROM (A {E b 1 . _ R
5 int am_microport_eeprom_nvram_inst_init (void);
NVRAM %34f)
MicroPort-FLASH(ff Hf MX25XX
6 o am_mx25xx_handle_t am_microport_flash_inst_init (void);
FrifERE )
. MicroPort-FLASH(ff i MTD A5 am_mtd_handle_t am_microport_flash_mtd_inst_init
B:0) (void);
MicroPort-FLASH(f# ] FTL #xifds . o
8 o am_ftl_handle_t am_microport_flash_ftl_inst_init (void);
9 MicroPort-RS485 am_uart_handle_t am_microport_rs485_inst_init (void);
10 MicroPort-RTC(fil F &5 Fr # 57k T g am_pcf85063_handle_t am_microport_rtc_inst_init (void);
MicroPort-RTC(ff HiE F ] RTC I ) o
11 . am_rtc_handle_t am_microport_rtc_rtc_inst_init (void);
12 MicroPort-RTC(f Fi i Fi il 6D - am_alarm_clk_han(-jle_t' - -
am_microport_rtc_alarm_clk_inst_init (void);
13 MicroPort-RTC(F/E R Gkt []) int am_microport_rtc_time_inst_init (void);
y MicroPort-RX8025T (i Fi it Fr 5k o am_rx8025t_handle_t am_microport_rx8025t_inst_init
AE (void);
15 MicroPort-RX8025T (f# i F i) am_rtc_handle_t am_microport_rx8025t_rtc_inst_init
RTC Zhag (void);
16 MicroPort-RX8025T (i F 1 FH 1) il am_alarm_clk_handle_t
Thie am_microport_rx8025t_alarm_clk_inst_init (void);
17 MicroPort-RX8025T(F £ & i [a]) int am_microport_rx8025t_time_inst_init (void);
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7. MiniPort &I B

MiniPort % I /& — ANl I E bR v R AR 22 11, 383 12692 1 A DA R A RR e R AR i,
{1 i s 1T R A 3 W M E ) O SR 1
o CRAMRUMERIRELE X, KR 2x10 [AjEE 2.54mm ff) 90° A4t
o AREIRGERE A R O
- HA 16 MNEM 10 i H;
«  CFF 1B SPI 20
XFF 1 B% 12C HEH;
YR 1 UART 20
YEF 1B 33V R 1 % 5V HEEE.
AML166-Core JFRMRIEE T 1 B MiniPort, #0085 J4, & 7.1 Fis.

OWER R.2® _JIY ‘
; z < REMOVE
AFTER
WASHING

- ARy .

0
7
- 4 | @z - - R2(3)
(75T A ~
., TE. u" @ 66—Core v ¢ -
& : i VOOOOOO OO
ol 1 B ="~ #% @um : 5 20 —
% &= e O B i 5 |© EE —
RS e MRz AR il Feia & ()
(=T . :
0 RIEY <. *
| SEeEtL B 7
3 > (8 9rs L$ & w03 O
T 2 o(n v) (F-op
Oexc 'I"l‘t.j_{ 22 ¥y G oy & gcp 8 O
¢ g | e ——
el t o C o ]S C
Ocu 'I': X7, [T oR o -
Om , , %
— - DO000O00D0000C s
oPo - o
J q \ ( ) / 44z
CiEE CHED Cinn = 0 s B 6 @ I A 8 R [\.’]IIWIPOIt;gD

S ) S S SN @) {'e
EEERR R - (5 S

7.1 AML166-Core MiniPort

7.1 EEXHSGH

250 AT ) MiniPort 3 JE A 45 : MiniPort-595 . MiniPort-KEY . MiniPort-LED .
MiniPort-VIEW #1 MiniPort-ZLG72128, 5 MiniPort #5<f1c & H1{PROJECT Huser_config\
am_hwconf_usrcfg R [¥)—4H am_hwconf_miniport_J¥3k#).c SCAF58 8y, @EE 0 AT B
M E B, WL 7.1. MiniPort 4 JEAR HIRC & SCIE 5 7 B AMAIC BT 25 A SR AL
{H2Z, MiniPort 4" JEAR BIHC & SO AN SR B SEBI AR LR Ak R 2L

= 7.1 MiniPort XRIHIEDE ST

Fs Mg [(=prais
1 MiniPort-595 am_hwconf_miniport_595.c
2 MiniPort-KEY am_hwconf_miniport_key.c
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3 MiniPort-LED am_hwconf_miniport_led.c
4 MiniPort-VIEW am_hwconf_miniport_view.c
5 MiniPort-VIEW KEY | am_hwconf_miniport_view_key.c
6 MiniPort-ZLG72128 | am_hwconf_miniport_zlg72128.c
7.2 ERRFE

User Manual

MiniPort 4 AR BL IR SEI R AR 4k BR800 SR B VE LR 7.2 fEFJTIEV LS 4.3.2,
A] L& 2% {SDK}\examples\board\am166_core\miniport_board H 3% K FHIFE.

# 7.2 MiniPort BLARSZBIFIEA1L R

Fs SN SR R B R R
L MiniPort-595 am_hc595_handle_t
am_miniport_595_inst_init (void);
2 MiniPort-KEY int am_miniport_key_inst_init (void);
3 MiniPort-LED int am_miniport_led_inst_init (void);
4 MiniPort-LED(LED 595 Bt&#14h1k) int am_miniport_led_595_inst_init (void);
5 MiniPort-View int am_miniport_view_inst_init (void);
6 MiniPort-View(View 595 Bt &HI4H1L) int am_miniport_view_595_inst_init (void);
MiniPort-View KEY (View KEY Bt &4)14
7 ) int am_miniport_view_key_inst_init (void);
8 MiniPort-View KEY (View 595 KEY B4 int am_miniport_view_key 595 inst_init
YIaa1L) (void);
9 MiniPort-ZLG72128 int am_miniport_zIg72128 inst_init (void);

MiniPort §" e il HF-£F 5 AML166-Core JFAMCHIE, [RIIN R I HEEH R B 51IES H

SRR AR 2

4N SR aA 4k & % int am_miniport_view 595 inst_init (void); 7] LA

YIUE 4 MiniPort-View F1 MiniPort-595, %54k i Ih 2 J& fe 6 i@ ik MiniPort-595 3 5
MiniPort-View.
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8. oA HRH

AN SR B 55 B SR, T M ECE T PR AR CRARBOE R 77 A4
TR R AT REH O AT R BLVESE . HER 0 S B (B T AT N A B A —E B 2%
P, BOm i AT AR 58 A ORI IZ ORI AR T I BRI 2 S G I . BUZ s T A BAEBRCH
ENAIIE L SR AT W BB AR BT R, AT N T RBBHRARER, 1§
BRI P S I 180 B P B S B T AR R . B A S S !
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