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0402
HDR-2.54 Male 1x2 J25
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/. - / —
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PB2 Yy o Egg > RX_mBUST o
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MISO_mBUS1 - N TWCK mBUSH -
MOS|_mBUS1 © TWD_mBUS!1 ©
~ e— [~
HDR-2.54 Female 1x8 HDR-2.54 Female 1x8

mikroBUS1 3% 4% &3 ] - fal ALl iR AL

ADC j#ii& AD6 i@t SAMA5D27-SOM-EK1 I [#] GPIO PD25 #%#: %] AN_mBUS1:

* AD6 — PD25 — AN_mBUS1

mikroBUS1 4 L AU 51 B AN_mBUS1 ZF Linux 5231,
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BB

2. Bfwat
Microchip Linux *F* 4 & # ] Buildroot i LA R P B 4% 311 -
atmel sama5d27_soml_ek mmc_dev_defconfig
ADC SIS e 3 T I AZ A5 ) TR i Db N/ (Industrial Input/Output, 110) HEZESZIK] .
ZIRENFR T SRR Z H I RE .
R 245 Uk B G AT AR v 110 sysfs #2115 ADC UREIFEF#ET 20 H,
AR PAE S CARIER, FAST LM h i T SRR T LME A sysfs B Linux 43K 56 .

21 BAR
- fE HETY
STl

o HTRABINEE, Fit ADC S ATER R ab T 25 (ERAS . T UK B (9 S 53088 7 i 72
at91-sama5d27_som1_ek.dts F1fdifig ADC.

« f7#: buildroot-at91/output/build/linux-linux4sam_6.0/arch/arm/boot/dts
o ORIE:

- samabd2.dtsi

- at91-samab5d27_som1_ek.dts

sama5d2.dtsi §* ADC )88 {

adc: adc@fc030000 |
compatible = "atmel, sama5d2-adc"; //#8EH Tt Apc B HHIKEhFEF
reg = &1t;0xfc030000 0x100&gt;; // ADC FEhA 0x£c030000, K/MA 0x100
interrupts = &lt;40 IRQ TYPE LEVEL HIGH 7&gt;; // ADC ff] PID N 40, mZifil’k,
/RSN T
//HFEE aATCc H# apc ik
clocks = &lt;&amp;adc_clk&gt;; // ADC IBEMERIE X
clock-names = "adc_clk";
//ADC ffi i —> DMA JBIE
dmas = &lt;&amp;dma0 (AT91 XDMAC DT MEM IF (0) | AT91 XDMAC DT PER IF (1) |
AT91 XDMAC DT PERID(25))&gt;;
dma-names = "rx";
atmel,min-sample-rate-hz = &1t;200000&qgt;; / /& XH/NKFER
atmel,max-sample-rate-hz = &1t;20000000&gt;; //E X IKFER
atmel, startup-time-ms = &lt;4sgt;; //&EXJAzNETE (4 ms)
atmel, trigger-edge-type = &lt;IRQ TYPE EDGE RISING&gt;; //iE XMk
#io-channel-cells = &lt;l&gt;;
status = "disabled"; //ERIAZEIL, WEHy “IEH” DT IRE

adc_clk: adc_clk {
#clock-cells = &lt;0&gt;;
reg = &lt;40&gt;; // ADC I PID Jy 28, fMEHIX—& XM TRk
// PMC Hff] ADC M4
atmel, clk-output-range = &lt;0 83000000&gt;; // ADC fIANKEl, HRAIHEN 83 MHzZ

at91-sama5d27_som1_ek.dts 1 ADC Fj2eff#%

adc: adc@fc030000 {
vddana-supply = <&vddana>; // ADC A4 HL A
vref-supply = <&advref>; // ADC [IZHHE

status = "okay"; //XZH 1: BNRENEIL ADC,
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2.2

2.3

AN3250
Stk

/ /TEIAERE ADC.

=3

o BE: EHEEHR

« f7#: buildroot-at91/output/build/linux-linux4sam_6.0/
* Defconfig: samab_defconfig

o IXFHFEFF A4 driversfiio/adc/at91-sama5d2_adc.c

K7t ADC DIRERI N IZ I -

user@at9l:~/buildroot-at91$ make linux-menuconfig

Device Drivers > Industrial I/O support > Analog to digital converters > Atmel AT91 SAMA5D2 ADC (3/4-IKXz)
FEFF > Tk 1O Stk > %% #28 > Atmel AT91 SAMA5D2 ADC)
LM E, K SAMASD2 ) ADC BKEN R 7 g e B A%

Analog to digital converters -
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are
hotkeys. Pressing <Y=> includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?= for Help, </=
for Search. Legend: [*] built-in [ ] excluded =M= module = > module capable

Analog Devices ADT265/ADT266 ADC driver

Analog Devices AD7291 ADC driver

Analog Devices AD7298 ADC driwver

Analog Devices AD7476 and similar i-channel ADCs driver
Analog Devices ADT7SE/ADTTET ADC driver

Analog Devices ADTT91 ADC driver

Analog Devices AD7793 and similar ADCs driver

Analog Devices ADTERT ADC driver

Analog Devices AD7923 and similar ADCs driver

Amalog Devices AD799x ADC driwver

=*> Atmel ATS1 ADC

> Cosmlc Clrcuits 18801 ADC driver

= Envelope detector using a DAC and & comparator

= Holt Integrated Circuits HI-8435 threshold detector

> AVIA HXT711 ADC for weight cells
-
=

AA A A AN AAMARA
e, A TR B Rk )

Texas Instruments INA2xx Power Moniters IIO driver
Linear Technology LTC2471 and LTC2473 ADC driver
s L Jhase8 iy 2=

_____ Lo e nane e oE o

VMR AR AR

Rootfs
o BRAE: BTN
« fi#: buildroot-at91/output/images/rootfs.tar
Linux J530J5, A6 @A B K 171 ADC XENFET
* /sys/busl/iio/devices/iio:device0
- X2 ADC SFHI 10 H I EZ AN (iio: device0) .
* /devliio:device0

- 110 ZF75 U T ADC JRBh 2 132 HUFE #1258

© 2020 Microchip Technology Inc. M%E DS00003250A_CN-# 6 7



3.1

3.2

AN3250
BT LR

BhFLH
B W7 A] LLE SR ADC B4
1. MR ——WEBEPS ik, @id5 AN\ ADC_CR.START 28,

2. MR ——RB R, HNEBONEE S (GIBAEE BN AREZER, WS
ADC_TRGR.TRGMOD,

BAFfR

ELHEI ADC B JF UG SCAFRT, ADC JRBIFE R AT F 1A A 454 -

# cat /sys/bus/iio/devices/iio:device0/in_voltage6_raw
16380

# cat /sys/bus/iio/devices/iio:device0/in_voltage_ scale
0.201416015

AR MR SR A 16380, #A LA 0.201416015.

PR AE A

16380 x 0.201416015 = 3.299 mV

ek
BEVEARR A ADC By AR, EVECHEdBEAERR Fe . B, ADTRG 511 A T Bal s R IF AR R 155 -

7t SAMA5D2 1, ADTRG 3|15 GPIO PD31 & .
7t SAMA5D27-SOM1-EK1 #1, GPIO PD31 & 5 H BT RS, RUCRH T —Fh A8 77 ik AL X A AME B o

# echo 1 &gt; /sys/bus/iio/devices/iio:device0l/scan elements/in voltage6 en

# cat /sys/bus/iio/devices/trigger0/name

£c030000.adc-dev0-external rising

# echo fc030000.adc-devO-external rising &gt; /sys/bus/iio/devices/iio:deviceO/trigger/
current trigger

# echo 100 &gt; /sys/bus/iio/devices/iio:deviceO/buffer/length

# echo 1 &gt; /sys/bus/iio/devices/iio:devicel/buffer/enable

# devmem2 0xfc0300CO0 w Oxffff0005

/ / WEAE B8 75 32 A FH ADC P 8 e A e flh i SR AR 5 1 i

Written OxXFFFF0005; readback OxFFFF0005

# hexdump -e '/2 "%d\n"' -v /dev/iio:device0
16380

16380

16380

16380

16380

W LSRR A TR, FeE SR an sy 16380, LN 0.201416015.
LA :
16380 x 0.201416015 = 3.299 mV

© 2020 Microchip Technology Inc. A% DS00003250A_CN-# 7 T



4.1

AN3250
Microchip 4% 1/0 Python® (MPIO)

Microchip 4% 1/0 Python® (MPIO)

Microchip 4t 110 (MPIO) Python {4 A 2 FA 15 IF 32T Linux () Microchip MPU 4 22 38 PPl AR _E 1 5 Fp g4 41
Wo XE AP FF, —8. RiG. idses HE i mimil, B 52 F ek o5, mld i e ok A ul e A
A

T =8, {2 https://github.com/linuxdsam/mpio. CfF3% mpio/examples At T AH A 75 451 5k 1 BA B ey 46
MPIO 5

buildroot H[¥) MPIO
FAE buildroot Bt & H 7870 F FH MPIO I3, EHATLL R 23R

1.f# 88 Python

user@at9l:~/buildroot-at91$ make menuconfig
5 “python” LLf#ERE python 7 #F:

 Target packages > Interpreter languages and scripting > [*] python ( B#R# AL > MERAEFFE S AEAS > [1]
python)

WG HEN “python module format to install”  (FE2¢2% (1) python B0 FRi%+$E “.py sources and .pyc
compiled” C.py M C4iPE.pyc) »

* Target packages > Interpreter languages and scripting > python > python module format to install > .py sources
and .pyc compiled ( HAREM-E > fEFEFETE 5 A > python > ZE222% 1) python BLHUE X > py YRR 248

preter languages and seri

Inite E
guages and seripting s

ArroW keys navigate the nenu.  =Enters selects subrenus ---= [or empty subnenus ----3. Highlighted letters are hotkeys. Pressing =Ye selects a

feaature, while <N> excludes a featiure. Press <Esc-<Efc> to exit, <7- for Help, <f> for Search. Legend: [*] feature iz selected [ ] feature iz

exeluded

- |
[ ] ath
[ ] enseript
[ ] erlang
[ ] execline
[ ] fiel
[ 1 gauche
[ 1 guile
[ ] haserl
[ 1 janwn
[
[
[
[
[
[
[
[

1 nicropython
1 moarwn
1 mono
1 nodejs
1 perl
h

python module format to install (.py sources and .pyc conpiled) - --x
core python nodules ---=
External python nodules «--=
[ 1 ruby
[ 1 tcl

DA PE— L HA () python BB, # A “core python modules” (A% python #i5t) , SRJEi%$E “curses
module” (curses ) . “readline” 1 “hashlib module” (hashlib &3 .

+ Target packages > Interpreter languages and scripting > core python modules > [*] curses module ( H Fr#k {4
Al > BRI IE S AA > 9% python Bl > [*] curses BH0)

- Target packages > Interpreter languages and scripting > core python modules > [*] readline ( HAn# 440 > fifh:
FEFiE S A > ) python #itk > [*] readline)

© 2020 Microchip Technology Inc. M%E DS00003250A_CN-#; 8 T
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Microchip 4% 1/0 Python® (MPIO)

» Target packages > Interpreter languages and scripting > core python modules > [*] hashlib module

CEARAEE > PR 75 5 MHA > Wi python #itk > [*] hashlib #&E)

cora python modules
fArrow kevs navigate the menu, <Enters sclects submenus =--> {or empty submenus =-==3. Highlighted letters are hotkeys. Pressing <¥= sclects a
fea{ure. while <H> excludes a feature. Press <Esce<Esce to exlt, <i» for Help, </> for Search. Legend: [*] feature is selected [ ] feature is
excluded

*++ The following medules are unusual or require extra libraries ==+
[ ] bzip2 module (NEW)

[ ] bsddb module (HEW)

codecscik module (NEW)

[ 1 essaudiedev medule (NEW)
[*] readlime

[ 1 ssl (NEW)

[ 1 unicodedata module

[ 1 sqlite medule
I
I
I

] xml medule (NEW)
] zlib module (NEW)
*] hashlib medule

Pt “External python modules” (¥ python k) | 985148 “python-setuptools”s

* Target packages > Interpreter languages and scripting > External python modules > [*] python-setuptools (H
PR > R FIE S FA > 48 python it > [*] python-setuptools)

Arrod keys navigate the menu. <Enter> zelectz submenus ---> (or empty submenus ----). Highlighted letters are hotkeys, Pressing =Y- gelects a
fanture, while N> excludes a feature. Press <Esc-<Ege- to exit, =7-> for Help, =/> for Search. Legend: [*] feature 1z selected [ ] Feature iz
excluded

—’\t.:.-
pythan-pyudey (NEW)
python-pyush (NEW)
python-pyxk (NEW)
pythan-pyyarl (NEW)
python-pyzrg (NEW)
python-raven (NEW)
python-remi (NEW)
pythan-requests (NEH)
python-requests-sauthlib (NEW)
python-requests -toslbelt (NEW)
python-rpt-gpie (NEW)
pythan-reslib-fb (NEW)
python-scandir (NEW)
python-schedule (NEH)
python-sdaotify (NEW)
python-secretstorage (NEW)
python-ses [(NEW)
python-serial (NEW)
python-service-identity (NEW)

than etitle (NEW)

*] python-setuptools)

[ ] python-sh (NEW)

[ 1 python-shutiluhich (HEW)

2.ff8% MPIO Bt
Bt “External options” (#MFIETD FEi%#F “python-mpio” .
* External options > [*] python-mpio (#}MiBiE > [*] python-mpio)

External optiens -
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----3. Highlighted letters are hotkeys. Pressing <¥> selects a
feature, while =N-> excludes & femture. Press =Escs=Esc> to exit, =7= for Help, =/ for Search. Legend: [*] feature iz selected [ ] feature iz

excluded

wkk MOHP {4in [honefuser/tnp/mpioftest/buildroot-external-nicrochip) *&#
[ 1 gt-decoder

Wik goti-athi needs & toolchain w/ glibc #4s

*uk 1ibplanes depends on libdrn, caire, lua, and cjsen *==
[ 1 ptc_examples

*++ python-iocontrol depends on pygts and mpio e

[ 1 dt-sverlay-atfi
Init configuration (nong) ==«

3.5 buildroot Bt B F3H1T 4%
HEN “Filesystem images” (U RGMME) F44 rootfs MHAYI K /NE B N 120 MB.

* Filesystem images > (120M) exact size (SC{fRZZi L% > (120M) HitIK/M)

© 2020 Microchip Technology Inc. [SEES DS00003250A_CN-# 9 1T



4.2

AN3250
Microchip 4% 1/0 Python® (MPIO)

@5 1
Arrow keys navigate the menu., <Enter> szlects subrenus ---> (or empty submenus ----3, Highlighted letters are hotkzys, Pressing <V- sclects o

featurs, while <N= excludes a featurs, Press <Esc=<Esc to exii, <= for Help, =</= for Ssorch. Legend: [*] featurs is sclscted [ 1 foaturs is
axcluded

[ 1 axfs reot filesystem
[ 1 cleep rest filesystem for the target device
[ 1 epie the reet filssystem (for use as an initial RAM fllssystem)
[ 1 cramfs root filesystem
[*] exi2/3/4 reet filssysten
entdfija var'ian{ CEXTA]  mewm

filssysten labs
(81  exast numbsr of dAnedes (leawe at @ for aute <aleulation)
(83  ressrved blecks percentage
(=0 ~84bit) additional mk=ifs optiens

Comprassion methed (ne compression) ---=

RA7JE, DA B BB N3 buildroot HIBE & S

BR2_PACKAGE_PYTHON=y
BR2_PACKAGE_PYTHON_PY_PYC=y
BR2_PACKAGE_PYTHON_CURSES=y
BR2_PACKAGE_PYTHON_READLINE=y
BR2_PACKAGE_PYTHON_HASHLIB=y
BR2_PACKAGE_PYTHON_SETUPTOOLS=y
BR2_PACKAGE_PYTHON_MPIO=y
BR2_TARGET ROOTFS_EXT2_SIZE="120M"

S 5 EHTIC B 4 1% buildroot:
user@at91:~/buildroot-at91$ make atmel_sama5d27_som1_ek_mmc_dev_defconfig

user@at91:~/buildroot-at91$ make

Bl

kI, {4 buildroot-at91/output/images/sdcard.img 55 SD .
7E HFrBR_E3AT python AR, il t:

# Jadc2.py DEVICE

# ./gpio1.py PIN

# .Jowm_led.py DEVICE CHANNEL

F:  python ;R BIAFL R M https://github.com/linux4sam/mpio/examples $:75

© 2020 Microchip Technology Inc. M%E DS00003250A_CN-# 10 1
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o AR WHAEME (FAQ) « HiARTHHER. ELIHEA LK Microchip Bk ARk 7 44 B
Microchip W4—— WG BT IG4E T . 557 Microchip #7 @M. BT SAEsh Z2H: . Microchip 448 /p2E
ib. ARER UKL T REYIR

7 AR S B AR 55
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B R TERAERT .. B RAFRASERERN, SR 7 5.
BUEME, EViE http://www.microchip.com/pen, SR Ja BRI B HEAT R .

BPSR

Microchip 7= i i1 F Al g DL S 5E 3R A5 75 B -
« RERER
MBS AL
« NMHIREN (ESED
FORSFF
%I R FARIR . ARELESE F3R3CHE. M & A R AR . AN SCRY S A 4 & 7 AL R R
W
HATE I http://www.microchip.com/support 3-8 M _E R 3 ¥

Microchip 28RS R4 ThEE

THVER LR A 5% Microchip S ACRS LR Ty B 2 pi -

Microchip 17 33k 2 Microchip £¥E Tt Bk B H R 48 F5

Microchip #ifs: 7EIEH KR LLR, Microchip R4IF= 2 441 LRSS bR &= me —.

HEl, s EE. HE2IREmR R R ThEE AT . BERATATEL, AT X AT A #RA 2 LL Microchip %X

5 - RE B B AR R R A F Microchip 7= o IXFEMUI AR AT BEAZ AL T AR B o

Microchip J& & 550D se BPE 12 2 S 1E
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o
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AR

FEUEAR SR I SCRRAON T (B FEL R . 1520 2SO RS B0 5y,  BRA 343 T4 3¢ Microchip 7= Sh PEREFI
i &ML A HE B Microchip Technology Inc. X = AR TR AR . FHEES R T R FLREYLA X ESCHT]
REAEAE AT Z AR B 5T4E . B3 Microchip Technology Inc. {5 SC R IR .

A R BT FR A I 4 R H A SR AU B A AR BUER], BRI R R 2 5 B . BRI AR
MV, R H RN AR TTAE. Microchip %I Ee(E BAMEALMT B R BRIG 28 . A5 Sk ke sOHARTE i A ] eldE
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[EED

Microchip K& PR AR A+ Microchip #i45. Adaptec. AnyRate. AVR. AVR ##rx. AVR Freaks. BesTime.
BitCloud- chipKIT. chipKIT ##5. CryptoMemory. CryptoRF. dsPIC. FlashFlex. flexPWR. HELDO. IGLOO.
JukeBlox. KeelLoq. Kleer. LANCheck. LinkMD. maXStylus. maXTouch. MediaLB. megaAVR. Microsemi.
Microsemi #{#5. MOST. MOST #i##. MPLAB. OptoLyzer. PackeTime. PIC. picoPower. PICSTART. PIC32
#bx. PolarFire. Prochip Designer. QTouch. SAM-BA. SenGenuity. SpyNIC. SST. SST #¥x. SuperFlash.
Symmetricom. SyncServer. Tachyon. TempTrackr. TimeSource. tinyAVR. UNI/O. Vectron % XMEGA
Microchip Technology Incorporated 7% 5% [ £ th [F 5 alitth X 1193 M v 4«

APT. ClockWorks. The Embedded Control Solutions Company. EtherSynch. FlashTec. Hyper Speed Control.
HyperLight Load. IntelliMOS. Libero. motorBench. mTouch. Powermite 3. Precision Edge. ProASIC. ProASIC
Plus. ProASIC Plus #i#r. Quiet-Wire. SmartFusion. SyncWorld. Temux. TimeCesium. TimeHub. TimePictra.
TimeProvider. Vite. WinPath i1 ZL ¥y Microchip Technology Incorporated £ 3 [E )73 M i b7 -

Adjacent Key Suppression. AKS. Analog-for-the-Digital Age. Any Capacitor. Anyin. AnyOut. BlueSky.
BodyCom. CodeGuard. CryptoAuthentication. CryptoAutomotive. CryptoCompanion. CryptoController.
dsPICDEM. dsPICDEM.net. Dynamic Average Matching. DAM. ECAN. EtherGREEN. In-Circuit Serial
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