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Step FPGA M10 — User Guide

1 HIE

fEZ=ElPulseRain Technology, LLC A1 E A MBS EZEEREBRATIMEIEE AT, PulseRain FP51-1T
MCU RZIR A I AB 18R] 7 /B Y Step FPGA BY MAX10 FF & _E. B £ XS Step FPGARY Base Board,
PulseRain Technology A& 7 #BVIMZIE & (Peripheral RTL Library), WUSZ35hEde4miE =3 (Rotary
Encoder), PS2 #[1, LCD BRE—ZISMTIRE. R AIArduino R ETIS R 7 ER. AXEZ LB

BIIEMmERIPXHFFM, LT EER.

1.1 R (Hardware Overview)
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Figure 1-1 The Close View of Step FPGA M10

WMFigure 1-1 F7R, Step FPGA M10 “FEEZEEMERS: /\H Y STEP-MAX10 FPGA F & MRAISTEP Base
Board. /J\jl Y STEP-MAX10 FPGA F &R B E— A Intel 10M08SCM153 FPGA, I N7ERE B RAZ LED,
FHRMIZHE. BRFPGATT A A B 40=MIAIDIPHEEI[E] STEP Base Boardi&E %, MSTEP Base Boardl

~N

BIE2BPS2, USBEITH, el miZzs, LADS S INERIR 25
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1.2 TLT{Ef#E (Design Flow)

] Aifactory FPGA image EEHIB A B 275 —NPulseRain FP51-1T MCUMRAZ. 1Z A2 35 5Arduino3®
BNPREEO. IRAFEAFMFBArduincIF &R, BFoLUZBIN NP RF#THRER L (2]
Figure 1- 28 3¥Ef)

1) ¥/\BY STEP-MAX10 FPGA F & 18 A STEP Base Board

2) F—1RmicroUsBEBZEAF/\H Y STEP-MAX10 FPGA H & i SPCiEHE

3) 35 —MHRmicroUSBEB 4G ISTEP Base BoardHJUSBEE [ 5PCIEHE

4) BCEArduino IDE, FIEH P R Esketch. WAMNE - AF o ARMERIMZIREGZE

5) EIARERRE - OILUESE M AISketch SR AFPGA HiFlash TP, XAEE _LEBE #fSketch=EE
iR A

59 —FH, MIRAFRZEEHEES MABCHIMNRIREZEHIZEIE, AP TLURRBN NS RE: (
N Figure 1-27- ¥ EBFA7R)

1) wERTLCE, FEMHE

2) Flintel Quartus PrimeZr SRTLACHES, FE4E . sof XK
3) $F.sof X5 hex XS FBY.pof ST

4) IRHIFPGA
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Hardware Software
Design Design

RTL Design | ——— m Sketch
—

Arduion IDE
.sof file Convert_ 3
: PFOQ::?:“"“"Q «—— | Intel HEX File
e

MAX10 FPGA

Quartus Prime

Figure 1-2 Design Flow for PulseRain M10

2 At (Software Design)
AETFIEMAN BFigure 120 RN EIRITTRTE.
2.1 ZEBIT KR (Connect the Board)

% 18Section 1.2 A TT A, [ Step FPGAFF & % i FIWindows PC ABIE. /)\fi] Y BYBase Board EB—
FAsilicon Labs CP2102/I#ERIUSB/UARTER [, ELEnd Point#1% & A USB CDC Device.ZEWindows 10 F,1Zi&
B22BEBAA— N coMO,MEBRNERF. (EEEWindowsFEE T, I BERE—Ninf XHKEE
IXzh.) MNR—EIEERIE, EIREEIEREE o LIB R Wrigure 2-1FRAE .
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o Device Manager — O X
File  Action  Wiew Help
ey @HH=mE

v ;.l.: xsdfgroves ~
I Audio inputs and outputs
E Computer
- Llisk drives
[d Display adapters
o DYDSCD-ROM drives
Hurnan Interface Dewvices
“mi IDE ATASATAPI controllers
i IEEE 1334 host controllers
i lungo
Keyboards
g Mice and other painting devices
[ Monitors
I Metwork adapters
i MNokdachine USE Host Adapter
E Portable Devices
v i Ports (COM &LPT)

i Silicon Labs CP210x USB to UART Bridge (COM18)
Print queues

7 Security devices
[ Sensors
K3 SM Driver

- Sraart rard readers

Figure 2-1 USB Serial Port in Windows Device Manager

2.2 ZH:Arduino IDE

1) TEWindows 10F& £, Arduino IDEE] LA MWindows App store EEIE # % %%, EEE R WindowsF
&Lk, oIl MArduinoB W _E i Windows installer:

https://www.arduino.cc/en/Main/Software

2) #BArduino IDERESEEFHIBITE, 18F] HFile / PreferencesZRE2, WlFigure 2-2Ff7K:

Page 4 of 20
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[E8 1ed | Arduino 1.8.3 (Windows Store 1.8.6.0)
File Edit Sketch Tools Help

M e Cirl+M

Open... Ctrl+0

Open Recent

aketchbook #

Examples H

Close Crl+ W pin LED_EUILTIN as an output.
Save Ctrl+5 UTFUT) ;

save As.,, Cirl+Shift+5

Page Setup  Ctrl+5Shift+P 2 over and owver again forewver

Print Ctrl+P

IN, HIGH): S5 turn the LED on (HIGH iz the wol
Preferences Ctrl+Comma £ walt

IN, LOmm: S/ turn the LED off by making the v
Quit Ctrl +0) // wait

= S I

T -

Figure 2-2 Arduino IDE, Preferences Menu

3) File / Preferences3 BB ST E—"NlFigure 2-3FARAIXTIEIE. 15 "Additional Boards Managers
URL"IZEAN
https://raw.githubusercontent.com/PulseRain/Arduino M10 IDE/step fpga/package M10 index.json
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Preferences
Settings  Metwork,

Sketchbook location:

Ci\PulseRainirM10

Browse
Editor language: Syskem Defaulk w | [requires restart of Arduino)
Editor Font size: 12
Interface scale; Automakic | 100 5 % (reqguires restart of Arduino)
Show verbose output during: compilation upload
Compiler warnings: Mone

Display line numbers

[J Enable Code Folding

Werify code after upload

[Juse external editar

Aagaressively cache compiled care
Check for updates on skartup

Update skekch files ko new extension on save { pde -= .ina

Save when verifying or uplgadi

Additional Boards Manad

URLs: https:/fraw.githubusercontent, comjPulseRain/arduino_M10_IDE/step_fpoa/package_M10_index.json
Mare preferences can be edit? i
CiserstlenovolAppDatalLocalarduino 15 praf efe

{edit onky when Arduino is not running)

Ok Cancel

Figure 2-3 Arduino IDE, Preferences Dialogue

4) xR E—NXIEHER,1EF] FTools / Boards / Boards ManagerZ &2, #illFigure 2-4Ff 7K.
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€9 sketch_jul22a | Arduino 1.8.3 (Windows Store 1.8.6.0)
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
sketch_jul22a Fix Encoding & Reload
. o Serial Monitor Ctrl+Shift+M
vold setup()
// put you Serial Plotter Ctrl+Shift+L
| WIiFi101 Firmware Updater
Board: "Arduino/Genuino Uno™ b Boards Manager...
void leop() Port b Arduino AVR Boards
// put you Get Board Info Arduino Yan
. . .
} Programmer: "AVEISP mkll® 7 Ardu!no,’Genm_nD Uno o
Arduino Duemilanove or Diecimila
Burn Bootloader
Arduino Nano
Arduino/Genuino Meaga or Meaa 2560

Figure 2-4 Arduino IDE, Boards Manager Menu

5) "Boards Manager"& B 5)— > UlFigure 2-5FF RN IEIE. TEI R EHW A "step" REH N ZRPTFHE

A7
B
&% Boards Manager ¥
Type | Al w | |step
StepFPGA_M10 by PulseRain Technology, LLC ~

Boards included in this package:
StepFRGA_ML0.

Cnline help
More info

2.0.2 ~ Install

Close

Figure 2-5 Arduino IDE, Boards Support Package for StepFPGA M10
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2.3 %5 Sketches

AT A BArduinoFF KR —1F, £ 1848 ESketches 2 A, FAF S ZE#EArduino IDERTool / Port3z &
TEFIEfBRcOMOMFF AR B TR, dFigure 2-6F7 7K.

&9 led_test | Arduino 1,64
File Edit Sketch Tools Help

Wooh -1 hon b L B

I e T o S S S S I S S
LR e e

Auto Format Ctrl+T
Archive Sketch

led_test Fix Encoding & Reload

;ﬁ******** Sel"ial Monitor Ctr|+5|'1|f‘t+M AHHEE T RN T AT TN A FASINAA AL SIS FAAESSS
C i . .

ij PEYELE erial Plotter Ctrl +Shift +L

/7 Permiss YYiFi101 Firmware Updater 0 any person obtaining a copy

F# of this iles (the "Software’), to deal

f¢ in the Board: "StepFPGA M10" 3| without limitation the rights
! d 11

S ko use, Port: "COMI1E" 1 Seiglpos [ hO/Or sE

/4 copies Fryare ia

/7 Furnish Get Board Info Camn3

7 . . Canm1

/4 The aho Pragrammer: "AVRISP mk| . COM1E e included in all

J/ copies Burn Bootloader I

7

/¢ THE Z0FTWARE I3 PROVIDED "4% I3", WITHOUT WARRANTY OF ANY KIND, EXPEESS OR

A4 IMPLIED, INCLUDING BEUT NOT LIMITED TO THE WARRAWTIES OF MERCHANTAEILITY,

/¢ FITHEZS FOR A4 PARTICULAR PURPOSE AND NONINFRINGEMENT. IN MO EVENT SHALL THE

¢ AUTHORS OF COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER

A4 LIABTILITY, WHETHER IN &N ACTION OF CONTRACT, TORT OR OTHEREWISE, ARISING FROM,

J¢ 00T OF OR IN CONNECTION WITH THE 30FTWARE OR THE UZE OR OTHER LDEALING:S IN THE

£¢ SOFTWARE.

;}*******ﬂ'**ﬂ‘ﬂ'*ﬁ****************ﬂ'*ﬂ'**ﬂ‘*************ﬂ'*ﬂ'***ﬁ******************ﬁ******

Figure 2-6 Arduino IDE, Select COM port

FF A MRAIE R FETool / Board 3 & N, WFigure 2-77f 7.

void setup() {
led_index = 1;
P3 _DIRECTION = OxFF; // Set Port 3 direction

void loop() {
P3 = led_index;

if (led_index == 0x80) {

led_index = 1;
}else {

led_index = led_index << 1;
}
delay(1000);

}

List 2-1 Sketch to Test LED

Page 8 of 20
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&) PulseRain

R 2 RIS BREPIEFESCAERYE, B IEZIRAZ O] LIZRESketch T o
2-1 BT RAYSketch, ESCI—

MLEDi K

€9 led_test | Arduing 1,84
File Edit Sketch Tocls Help

£T.

Auto Format Ctrl+T
Archive Sketch

led_test Fix Encoding & Reload
l JIJITTWTTWWW Seriiﬂ MOI"IitOF Ctr|+s|"llft+M o i e i e e e i e e e i
SSRERTEIS cial Plotter Ctrl +Shift +L
3
4/} Permiss WiFi101 Firrmware Updater o any person obtaining a copy
5 ff of this iles (the "Softmware™), to deal
& /7 in the Board: "StepFPGA M10" : Boards Manager...
7 /) to use . N ;
5 sy copiesJ Port: "COMI1E Arduino AVR Boards
9 /4 furnish Get Board Info Arduino ¥in
i if i i
11 // The abd Programmer: "AWRISP mkll" g i ks L3

Arduina D il Diecimil
12 f}. copies E.um E.ootloader rauino LUuemilanoye aor Lhecimila
13 47 Arduino Nano
14 7/ THE S0FTWARE IS PROVIDED "a5 IS5™, WITHOUT WAR] ArduinoGenuino Mega or Mega 2560
15 #/ IMPLIED, INCLUDING EUT NOT LIMITED TO THE WAR] Arduino Mega ADK
1& f/ FITHEZ: FOR A PARTICULAR PURPOSE AND NONINFRI .
17 /4 AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR AN Arduina Leanardo
1 // LIABILITY, WHETHER IN AN ACTION OF CONTEACT, Arduino Leonardo ETH
1% /4 00T OF OR IN CONNECTION WITH THE S0FTUARE OR Arduino/Genuina Micra
20 fF SO0FTUARE. .
21 J,-'J,-’*******ﬁ‘**ﬂ‘ﬂ‘ﬂ‘ﬂ‘***ﬁﬁ##1€##**************ﬁﬁ*ﬁﬁﬁﬁﬁ ArdUIno Esplora
27 Arduino Mini
23 Arduina Ethemet
24 ¢f Port 3 iz connected to LED on 3tep FPGA MAX 1 . .

Arduina Fio
25 _
26 uints_t led index: Arduino BT
27 LilyPad Arduino USE
e LilyPad Arduinc
29 4F zetup () . -
B o o e Arduino Fro or Pro Mini
31 Arduino MG ar alder
32 woid setupi)

B N Y O I L T T S A ]
LR SV R = T = T B = T B EN A ]
e e e —_—
e e e

4d

if (led index ==

{
led_index = 1:
P3_DIRECTION =

O0xFF: // Zet Port 3 direction

woid loopi) §
3 =

led_index:

Arduino Robot Control
Arduino Robot Motor
Arduino Gemma

Adafruit Circuit Playground
Arduing Ydn Mini

Arduino Industrial 101
Lining One

Arduino Uno WiFi

PulseRain

0x80) {

®  GtepFRPGA M0

XERWHF I — FList

Figure 2-7 Arduino IDE, Select PulseRain M10 board

fEHEList 2-115 M5 EArduino IDEEE L[, B o] AR R E# "ctrl-U" (24

AN Zisketch#lStep FPGAFF &M _E. :XEBEINFIF fEPreferencesXJ IHAE (3¢

Page 9 of 20
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FF"Show Verbose Output"#EIN, WFigure 2-8FF7~. X1£AYIE, T4 O] AR B S5 3k B S 224 A AY .hex
. MR A 183ESketch?E LB BIMNEETHE, TR ZIEX . hex XA EFEEIMAX10 FPGARY

UFME M.

Preferences

Settings  metwark

Sketchbook location:

C:'l,F‘uIseRain'l,MlD| Browse
Editor language; System Default w | reguires restart of Arduino)

Editor Fonk size: 12

Interface scale: Automatic | 100 5 % (requires restart of Arduino)

Show verbose output during: compilation upload

Campiler warnings: Mone s

Display line numbers

[]Enable Code Falding

verify code after upload

[] Use external editar

Agaressively cache compiled core

Check for updates on startup

IUpdate sketch Files bo new extension on save (pde - = .ino)

Save when verifying ar uploading

More preferences can be edited directly in the File
CiUsersilenovol AppDatalLocalarduino 1 Sipreferences, bxt

{edit only when Arduino is nok running)

oK Cancel

Additional Boards Manager URLs:  |htkps: [ fraw,githubusercontent . comfPulseRain/ drduino_M10_IDE/step_fpgafpackage_M10_index.json E|

Figure 2-8 Turn on Verbose Option

2.4 ZEEFEAM10E

Sketch / Include Library / Manage Libraries ... RZZ 8R4 %, WFigure 2-9Ff 7K.

Page 10 of 20
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= led | Arduing 1.8.3 Mfindows Store 1.8.6.0)
File Edit Sketch Tools Help

Verify/Compile Ctrl +R
Upload Ctrl +U
Upload Using Programmer  Ctrl +5hift+U
1 | #def Export compiled Binary Ctrl +Alt+5
2
3 wold Showr Sketch Folder Chrl +1
4 ’fl_ Include Library : &
2 \ pd Add File.. Manage Likraries...
7 Add ZIP Library..,
g ff the loop function runs over and over a
9 woid loop() | Arduino libraries
10 digitalWrite (LED _BUILTIN, HIGH): F Bridge voltage lewel)
11 delay(1000) » AAm
1z digitalWrite(LED_BUILTIN, LOW): P Esplora e woltage LOW
13 delay(l000) ; Ao Ethernet
1d7} Firmata
15

Figure 2-9 Arduino Manage Libraries Menu

ZEB R B — 1 Figure 2-10FT/RRUXTIEAE. I REDH A "M10"F L2 2= RAVZE (Figure 2-11).

€5 Library Manager >

w | Topic | Al N | |Filker yvour gearch. ..

Arduino Low Power by Arduing ~
Power save primitives features for SAMD and nRF52 32bit boards with this library you can rmanage the low power states of

newer Arduino boards

More info

Arduino SigFox for MKRFox 1200 by Arduino

Helper library for MKRFox 1200 board and ATABE8520E Sigfox module This library allows same high level operations on Sigfox
rmodule, to ease integration with existing projects

More info

Arduino Uno WiFi Dev Ed Library by Arduino

This library allows users to use netword: features like rest and mqtt. Includes some tools for the ESPE266. Use this library only
with Arduino Uno WiFi Develaper Edition.

Mare infa

ArduinoCloud by Arduino
Easly connect your Arduino / Genuino board to the Arduino Cloud Eazly connect your Arduine/Genuine board to the Arduing Cloud
Mare infa

Close

Figure 2-10 Arduino Library Manager

Page 11 of 20
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&9 Library Manager X
Type | &l ~ | Topic |all w | |m1g]

M10LCD by PulseRain Yersion 1.0.1 INSTALLED
Library for LCD Interface Use this library for LCD Interface.
More info

M10MISC Version unknown IMSTALLED

M10P52 by PulseRain Yersion 1.0.0 INSTALLED
Library for P52 Interface Uze this library for PSZ Interface.
More info

M10PWM by PulseRain Version 1.0.1 INSTALLED
PV M library for PulseRain M10 board. Uss this library to control up to & independent PWM controllers on PulseRain M10 board.
More infa

Close

Figure 2-11 Search for M10 Library in Arduino Library Manager

fEsketch® X LEERE, AP O] Minclude RIS CABIT]. LN - IR AR R ZFEAPWME
BiE - REAESketchBIFF LN A #include "M10PWM.h", 7 £ Sketch P A FHAE R HIAPI.

3 {1t (Hardware Design)
AEFHFIEMANBFigure 12T RAEFIR IR,
3.1 XI5 (Repository for Step FPGA M10 RTL Design)

HStep FPGA M10B RHIRTLILES (System Verilog), O] L{FEGithub: https://github.com/PulseRain/Mustang
Hstep_fpga branch NEE. oI T B2 E:

>> git clone -b step_fpga https://github.com/PulseRain/Mustang.git step_fpga

>> cd step_fpga

>> git submodule update --init —recursive

Page 12 of 20
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3.2 %4454 (Build the FPGA Image)

o
o —
B

FAF 8] LA Aintel Quartus Prime¥] FFsynth / Mustang_fast.qpf , 3 5 5 "Start a new compilation”, #lFigure

3-17AT7R.

[S Quartus Prime Lite Eeition - Crfarc/repa/Mustang/trunk /synthy/Mustang_fast - Mustang_fast

Fle Edit View Project Assignments Processing Tools window  Help

PowerPlay Power Analyzer

~ I~ TireQuest Timing Anatyzer
ES summary
BB Parallel compilation
< > B s0C File List
[Tasks Compilation > =lg8 x B8 clocks

Slow 1200mV 85C Model
Task
Slow 1200mV OC Model
v

P compile Design Fast 1200m¥ OC Model

P Analysis & Synthesis

=]

- x

scarchalieacom | @

\w Catalog a8 x|

T - x]=

O [n Mustang_fast MIEE-X-X Ko SLOE @
project Navigator| 4% Hierarchy ~ape x| @ Compilation Gt - Mustang_fast
g [Table of Cantents ns
-~ Filts
A% MAX 10: 10MOBSAET44CEG £ Fowtog & <cFiters
* Mustang fast Analysis & Synthesis Flow Status
- Fitter Quartus Prime Version
Assembler Revision Name

Top-level Entity Name
Family

Device

Tirning Models

Total logic elements
Total registers

Total pins

Total virtual pins

Tatal memory bits

Successful - Sun Jul 23 22:12:36 2017
16.1.0 Build 196 10/24/2016 5 Lite Edition
Mustang fast

Mustang_fast

MAX 1D

1DMOSSAET 44C86

Final

7,938 8,064 (98 % )

4154

53/ 101(52%)

°

336,640/ 387,072 (87 %)

v Installed IR

~ ProjeaDirectory
No Selection Available

¥ Library
Basic Functions
DsP
Interface Protocols
Mernery Interfaces and Controllers
Processars and Peripherals
University Program

@ search for Partner 1P

Figure 3-1 Building Mustang Project

BB Multicorner Timing Analysis Summary || Embedded Multiplier S-bit elements 2/ 48 (4%}
P Fitter [Place & Route) Advanced /O Timing Total PLLs 1/ 10100%)
P Assembler [Generate programr Clock Transfers UFM Blocks 1/1(100%)
v v
< = 5 < 5 ||ADCblocks T/1100% ) + Add
| = | o ™
a (s O A4 (A <sFilters> B8 cind.. | |88 Find next
il
= ||Type  ID wmessage ~
© 332102 pesign is not fully constrained for setup requirements
© 337102 pesign is not Fully constrained for hold requirements
i ] quartus Prime Timequest Timing Analyzer was successful. O errors, 13 warnings
o
() Running Quartus Prime EDA Metlist writer
() command: quartus_eda —-read_settings_files=off —-write_settings_files=off mustang_fast -c mustang fast
1 10905 Generated the epa functional simulation netlist because it is the only supported netlist type for this device.
© 204019 Generated file mustang fast.swo in folder "Ci/farc/repo/mustang/trunk/synth/simulation/modelsim/" for EpA simulation tool
[ ] Quartus prime Epa Metlist writer was successful. 0 errors, 1 warning
o
o Running quartus prime shell
o command: guartus_sh -t post_flow.tc] compile mustang_fast mustang fast
o quartus(args): compile Mustang_fast mustang fast
P Generating images for onchip flash...
P —— Flash images are generated and saved under output_files/Flash_images.
© 23030 evaluation of Tl script post_flow.tcl was successful
o quartus Prime shell was successful. 0 errors, 0 warnings
© 293000 quartus prime Full compilation was successful. o errors, 85 warnings
v v
P 5
£ system processing (557

1008  OBOS14

Mustang project NE—"MUpost_flow.tclfscript. X Mscript= B GE B SR, BiRERRGE &
synth/output_files/flash_images/full_image.pof il @ &[G ZHIFPGA Image. MR REZLEIEMA
UFMBYTE - REEX N9 hex X4 a8 & A ufm.hex, 7 I Ellsynth/output_files/Z T, post_flow.tcl =B
RHEEZZIHRLIIFPGA ImageEMH.
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4 EREEEIME

4.1 kR ENZFHIECE (Onchip Flash Memory)

Step FPGA M10X FSingle Compressed Imagel® &, EIZIRE N, ER LINEFAM I tTable 4-1F771:

HRE AEEE) 41t KINET)
1 UFM 0x00000 — 0x03FFF 16384
2 UFM 0x04000 — OxO7FFF 16384
3 UFM 0x08000 — 0x167FF 59392
4 CFM 0x16800 — Ox397FF 143360
Table 4-1 AFECE

#E Table 4-1 PI7RAVAD X, 3 X1M2—3£H532KB, HARZ TS, PulseRain FP51-1T MCURJER S EC
E7332KB Instruction RAMAI8KB Data RAM. 73 X112 IE#FFIFP51-1T MCURY Instruction RAM A/)\EYY
N.7E FEBERIAY, source / code_mem_power_on_loader.sv SEBFPHREBMNNES X1828 A Z!
Instruction RAM S 117,

WEAK3BEAIHARFHL0GOE A, ZE A I UELCD EE/R. /N Y BHAILCDE 132 x 16289 D PR
XERBWAPENR—TA/NAN128 x 14MWEEEREXTDKX. £ synth / output_files FB— Y
pic2hex.pyfIPython Script, BILUIEE R E#A hex . ZBFE FH bitmap.hex TiEHE—BRE T
pulse_step.pngdE LY. XA AArduino IDE ZESketchAfE, I LI ArduinoE Y. .hex SXHFMIERIE—
THIER, FSbitmap.hexs H, F S FH EHISHFAn B Nsynth/output_files/ufm.hex. XIEFESERLFPGA
Imagefy, ufm.hex = B B2 E&AEE KN Image EE (2 W Section 3.2)

4.2 SMERIZEFNArduinoR &
£+ XIStep FPGARY Base Board, PulseRain Technology &1 7 40 N MEBIR B AU 35+

421 IhEmEEs
Step Base Board B & — MEk miEgs. TEFP51-1T MCUZ N, EEXI N AYIEHISF Fas ittt i .

Address Register Name
OxFF ROTARY_ENCODER

Table 4-2 Address Definition for Rotary Encoder
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I H-
HNOLUOGY

2 ROTARY_ENCODER#F S AR, EAWNBESHAEIRERISRSNVGE. SRPZE NMekmSsGE, X
MESWE AT EES. Z4ROTARY_ENCODER#ISEENAY, HAIAMIH MR EBESWISL. HHEMNESBAR R
FHE0R25589 X B]IA.

422 TBREER
/NEDY Step FPGA BY MAX10 H &k EBH AR N7ERE E7R. BAIFFP51-1T MCURY Port 0FPort 107 X
RZ. Port2[1:0] #FARIERIXMN7ERE B RAIEREEEH. 7B, PulseRain Technology B& &R
fitM10Seven/ZE. FAF OIA7ESketch™ #include "M10SevenSeg.h" SKifE A% ZE (FER 2252155 Dl Section
2.4). ZEBZBLUNHIAPI

e void init ()

Parameters:
None.

Return Value:
None

18 Rz R R W4 B8 .
o void onOff(uint8_t on_off_mask)

Parameters:
on_off_mask: bit 1 1 bit 0 # FA KX X P17 B B R U BE 2=l

Return Value:
None

B FRZ R R X 7 B8 B A SR RE A2 .
e void byteHex (uint8_t num)

Parameters:

Return Value:
None

ERZRERAL16HE B R— D FT.
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e void decimalPoint (uint8_t mask)

Parameters:

INEURL: bit 10 bit 0 % SR IS/ N (U SR BE S22

Return Value:
None

1B A R ER R XS /B U S BE 2276

4.2.3 PS/2%EEO
Step Base Board E B —"NPS/28 51 0. 7EFP51-1T MCUZ F, XM AUIEEIS fZas st i T

Address Register Name

0xD5 PS2_CSR
0xD6 PS2_DATA

Table 4-3 Address Definition for Rotary Encoder

e CSR (Control and Status Register), CSREAIENX M T :

Bits R/W Default Description
0 RW 0 LEMPBIERIEIN, ZUS®IZ N1 BORBBRZAL
7:1 WO 0 RESERVED

Table 4-4 Bit Map for CSR (Control Status Register)

o DATA (8 bit, RO), HABEFRIEIRMUNEIEY, SWHAZF 7.

RFTEFBF, PulseRain Technology B & FF & IR EM10PS2ZE. FBF~ Bl L TESketch™ #include "M10PS2.h" 3R
B RZE(EN L3152 DSection 2.4). ZEBEZE LI TRIAPI :
e yoidinit ()

Parameters:
None.

Return Value:
None

VB A R BR )9 {ERE 14
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e yint8_t dataAvailable ()

Parameters:
None

Return Value:
SEWFIFOP BRIEN, =R (o)1, &NiR[Elo
B ARZRE R BIA RSB R EISHEIEEFIFOS.

e yint8 tread ()

Parameters:
None

Return Value:
MEUWFIFO ISEE R EUE
8 % BR 55K FA M B U FIFO TP ISt BV AR

4.2.4 LCD (ST7735S) #0
Step Base Board =B/ —11.852 N TTF LCD(ST7735S) B /~Es. TEFP51-1T MCUZ F, EL XTI N AU1EHI ZF F 23
kan

Address Register Name

0xC1 LCD_CSR
0xC2 LCD_DATA

Table 4-5 Address Definition for Rotary Encoder

e CSR (Control and Status Register),CSREZIE X I F:

Bits R/W Default Description
WZUB AN, R TREERZEMIRIENZUABALN ZREE
0 RW 0 RIEMLEEIANSHEIERETAN, ZUASEKENLEE
REIES ALCD_DATAS 23 iV, Z I = S PR
1 RW 0 WEHRNEAHRIFRZAIES]. EIEE TIERS MZAN#E N
7:2 WO 0 RESERVED

Table 4-6 Bit Map for CSR (Control Status Register)

o DATA (8 bit, WO), N BZAZEM LR BIEM A ZF 7.
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RNFEREF, PulseRain TechnologyEﬁﬂ:FETzEEﬁjiM10LCDf§. F P o] LI Sketch @ #include "M10LCD.h" 3k
BRIZE(ENZEE1ES WSection 2.4). ZEBEESHBLITHIAPI :

Step FPGA M10 — User Guide

e voidreset ()

Parameters:
None.

Return Value:
None

B R BR E U E .

e void writeCMD (uint8 t cmd)

Parameters:

cmd: EEAZENNS

Alp

Return Value:
None

BRZRERAELCDRZEMRS.
e void writeDAT (uint8_t dat)

Parameters:

dat: EERZEREIE

Return Value:
None

Bz R BRALCD X A EE.

425 NEATIZH
FEFP51-1T MCUZ R, AP B LUBT DL NI F Fe RIS NN ERA:

Address Register Name

0xC3 | FLASH_READ_CSR
0xC4 | FLASH_READ_DATA

Table 4-7 Address Definition for Rotary Encoder
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e CSR (Control and Status Register),CSREZIE X I F:

Bits R/W Default Description
WZUB AN, *ENZEURE. ZIEWNTKN, ZAUSKE

0 RW 0 o
AL SR IaN, Z A= BB,
7:1 WO 0 RESERVED

Table 4-8 Bit Map for CSR (Control Status Register)

o DATA (8 bit, RW)
EIRIEHE Z A, FE DN ESF T HBRIKREAZS 7. REURFTRRE, NEFFEHRIR
S REGE.

4.2.6 PWM & X1
LCD B X =EE2HPWMIZTHIR, BEFEEBESI

https://github.com/PulseRain/M10PWM/raw/master/extras/M10 PWM TRM.pdf

427 EUZE
/NBDY Step-MAX10 FPGATT A HRBIKEY LK FSRF A E AL, F X A 7 & R,

428 LED
/N Step-MAX10 FPGAFF A A8 NI BLED, B 1HERES) T FP51-1T MCU AYPort 3 L.

4.3 #{l(Examples)
AP T UFE N ERIRepository L EIAL/ B Y Step FPGA M10 P& B R A4 B

https://github.com/PulseRain/step fpga example

£33, HPrVdemo_alltE B E1Z BN LI EIMRFIERN L SRIE. demo_allz NINZ FIZELOGOE /1,7
RISUEX A NELCD LEB/R. AP O LUB T R RIDE KRBT E Y, REROSNEETSETER
B L&, LEDM S MAEN b, T MPS/2RE E BRI, NS85 80 27R. FArduino IDE B, A
F ] L& % Serial MonitorfE115200bps & FlIZ5
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4.4 ZFIFBVIMNERIZE

MRAFBEZEEMIAINZIE, BEAESROT (ULeorfbl)

1. ZRERTLE R, 7 Hsimulate, LEHT
GitHub\step_fpga\submodules\PulseRain_FP51_MCU\submodules\PulseRain_rtl_lib\LCD T~ EIAJABLE ST 4k

2. LRATIBNNAYIMR 73 BCSFR 3Lk, sthilk o3 Ol

GitHub\step_fpga\submodules\PulseRain_FP51_MCU\common\SFR.svh
parameter unsigned [DATA WIDTH -1 : 0] LCD_CSR_ADDR =8'hC1;

parameter unsigned [DATA_WIDTH - 1 : 0] LCD_DATA_ADDR = 8'hC2;

3. 4 GitHub\step_fpga\submodules\PulseRain_FP51_MCU\peripherals\peripherals.sv
T IMZIBINZEPeripheral bus . FRTHTAVIMZIENN 7 #RVE M, PRABR T peripherals.sv Z 5,
GitHub\step_fpga\submodules\PulseRain_FP51_MCU\source\PulseRain_FP51_MCU.sv #

GitHub\step_fpga\source\Mustang_fast.sv th ZABR1E L, TEport list FIBANE M. LLU

output wire LCD_BL,

output wire LCD_DAT_CMD,
output wire LCD_RES,

inout wire LCD_SDA,

inout wire LCD_SCL,

4. SR E RIS Constrain, EEZ0Pin assignment, voltage level &

5. AT HTIBN 1 SFR, Arduino 4R R EFAISFRIE X BN Z LY. RiFZRAISFRAX BB LR

C:\Users\...\AppData\Local\Arduino15\packages\StepFPGA_M10\tools\M10_compiler\...\SDCC\include\m
¢s51\8051.h
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