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3.0 KAMCHO HARDWARE INTRODUCTION

3.1 KAMCHOIC

Kamcho integrates an ARM Cortex-MO low cost 32-bit microcontroller containing 160kB of flash program memory and
8kB of SRAM. It implements several general-purpose peripherals. Its main features are:

CPU Architecture:

. ARM Cortex-MO processor running at 12MHz (Internal RC), 32.768kHz RTC, or 10kHz (Internal auxiliary RC)
. System Tick Timer (SysTick — 24 bits, interruptible)

. Serial Wire Debugger

. Built-in Nested Vectored Interrupt Controller (NVIC)

. Programmable Watch-Dog Timer

Memory:

. 160kByte of Flash Program Memory
. 8kByte of SRAM

Peripherals:

. 39 General purpose I/0 ports, 8 of which have LED current sink capability
. An ADC (8-bit), total of 41 input channels, with selectable input references and input gain block
. Temperature Sensor

. Low Battery Detection

*  2xPWM (12-bit)

. Wake-up Timer

o 32.786kHz RTC; 10kHz RC oscillator; 12MHz, 1% RC oscillator

. UART Interface

. SPI Interface

. I°C Interface

. 500mA IR LED driver

Package:
e 7x7 48 pin QFN package
Application:

Kamcho provides abundant GPIO pins, necessary hardware protocol interfaces, and enough memory for
small applications. Kamcho is designed to be an attractive solution for designers are looking for a basic MCU
with 32-bit performance which has comparable pricing to 8-bit MCUs.

Figure 1 shows the device block diagram. For more information, please check the Kamcho Datasheet [1]
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Figure 1 Kamcho block diagram with Port functions

Indie offers two support kits for software development on Kamcho: the Kamcho development board which
includes more features and peripherals, and the Kamcho mini EVKit described here, which is cheaper and
very easy to use, while still offering all functionality necessary for software development.
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3.2 KAMCHO MINI EVKIT

Kamcho can be evaluated using a mini starter kit. This is an easy and fast way to program Kamcho by
connecting a board directly to the USB port of your laptop and launching IAR for project development.

The Kamcho mini starter kit also include sensors and related programming so it can be used as a starting
point for the user’'s own software development

Figure 2 Kamcho Mini EVKit board

Figure 3 Kamcho mini EVKit (layout)
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3.2.1 Kamcho mini EVKit Features

Kamcho mini EVKit provides the following features:
* J-LINK-OB:

J-LINK-OB is the Segger low cost, space-saving solution as an onboard alternative to their standard
J-LINK programmer/debugger. J-LINK-OB is designed with STM32F072 (Cortex-M). J-LINK-OB
supports SWD (Serial Wire Debug) + SWO interface. J-LINK-OB software is compatible with the
regular J-LINK, such as JLINK Commander, J-Flash, etc. J-LINK-OB can work with IAR Embedded
Workbench, Keil MDK, and other popular IDEs.

J-LINK-OB is also providing a Virtual COM UART (VCOM) port. This VCOM is connected to Kamcho
micro to provide UART communication to the host PC through USB. Users can use terminal
programs or a self-designed communication utility to interface with Kamcho Mini EVKit. The PC
driver for VCOM is readily available as plug-n-play driver. The VCOM uses no hardware
handshaking (CTS and RTS are not implemented). Only RXD and TXD are needed for the serial
communication. Software handshaking is recommend for high speed communication.

J-LINK-OB USB can provide power for the entire PCB without any external supply. Refer to Power
Management section.

. Kamcho 32-bit Cortex MO

Indie Semiconductor's Kamcho 32-bit ARM Cortex MO. There is a 32.768KHz crystal designed on
board to provide RTC function.

. Power Management

Kamcho mini EVKit can be powered through J-LINK-OB USB. There is a 3.3V LDO regulator to
power Kamcho and other circuits. The 3.3V LDO also powers the JLINK-OB STM32F072 circuit. The
Kamcho system can also powered by an external 3.0V battery through a header (J6). A slider switch
(SWH1) is used to select between on-board 3.3V LDO and external battery. A jumper (J5) can be
used to break the power supply path for the convenience of measuring system current consumption.

o Reset

Kamcho mini EVKit has a reset button to reset Kamcho micro. Press and hold for a short time to
ensure a good reset. The reset does not affect JLINK-OB function (i.e. it will not disconnect the USB
from PC).

. User Switch

Kamcho mini EVKit has a tactile switch that is connected to port A pin PA1. PA1 is capable of
detecting pin state change to generate interrupt. This can be user programmed for his/her own
application. Kamcho has an internal pull-up resistor. Therefore an external resistor is not needed.

o LED indicator

Kamcho mini EVKIit has an on-board green color LED connected to Port E pin PEO, which has an
integrated current-mirror LED driver. This can be user programmed as required for the application.

o Thermistor

Kamcho mini EVKit has a 10K Ohm NTC thermistor connected to Kamcho ADC8 (PBO0). This can be
used to monitor PCB temperature

. Motion Sensor
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The Kamcho mini EVKit implements an MPU-9250 9-axis motion sensor that includes a 3-axis
gyroscope, a 3-axis accelerometer, and a 3-axis magnetometer. MPU-9250 is interfaced with
Kamcho on either SPI or 12C bus. This sensor is provided as a basic exercise for SPI
communication. Full featured motion algorithm is not provided and beyond the scope of this
evaluation. There are many open-source algorithms for motion control with this sensor. Users are
welcomed to try some of them with Kamcho mini EVKit.

*  Thermopile Sensor

The Kamcho mini EVKit has a fully-integrated micro electro mechanical system (MEMS) thermopile
sensor TMPO0O07 that measures the temperature of an object without direct contact. The TMPO0Q7 is
interfaced with Kamcho on the 12C bus. This sensor is provided as a basic exercise for 12C
communication. A full-featured algorithm is not provided and beyond the scope of this evaluation.
Users can check its manufacture’s website for additional reference code/algorithm information.

. Extension Connectors

The Kamcho mini EVKit has two extension headers that provide ground, supplies and all Kamcho
pins for users to connect their system or to probe the Kamcho pins.

Kamcho can be programmed/debugged with on board J-LINK-OB. The connector also provides the
necessary SWD interface wires for the user to use their own programmer. In this case, R2 and R13
should be removed to isolate the J-LINK-OB from Kamcho.

p3 PAI PAO
PE1

1
PEO 3
T 1 2 _ PE2 5 PE3
3 4 PA3 PE4 7 PES
PA4 5 6 PAS PEG 9 10 PE7
PA6 7 8 PA7 SCL_PDO 11 12 SDA PDI
PBO 9 10 PB1 MISO _PD2 13 14 MOSI_PD3
PB2 1 12 PR3 SCK_PD4 15 16 SS_PD5
PB4 13 14 PBS UART_TX_PD6 17 18 UART RX PD7
PB6 15 16 PB7 1[;(((2) g gg l‘j@'
VBAT NC 17 18 VIPS o % 2 s
VSUP 19 20 PC7 = >
RESET n 21 2

23 24 SWDIO Header 13
E 25 26

SW CLK
Header 13X2

00 N BN

M'MUJJM

Figure 4 Kamcho mini EVKit Extension Connectors mapping

*  Configuration Jumpers

Kamcho mini EVKit has jumpers to configure the connection and setup. Please refer to 4.1.1 Jumper
and Switch.
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3.2.2 Kamcho mini EVKit Block Diagram
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Figure 5 Kamcho mini EVKit System Block Diagram
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4.0 RUNNING DEMO

4.1 KAMCHO MINI EVKIT BOARD CONFIGURATION

4.1.1 Jumper and switch check
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Figure 6 Kamcho mini EVKit Jumpers and Switches
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Table 1: Jumper and Switch Configuration

Description On Off Left Position Right Position
J2 J-LINK-OB Reset Disable J-LINK-OB Normal - -
Enable VCOM RXD to | Kamcho TXD is available on P2-17
3 VCOM RXD on/off Kamcho for UART or GPIO ) .
Enable VCOM TXD to Kamcho RXD is available on P2-18
s VCOMTXD on/off Kamcho for UART or GPIO ) .
Use current meter across jumper
VSUP Current . pin 1/2 to measure Kamcho system
5 Measure Normal Operation current. J-LINK-OB current is
excluded
. Connect battery terminals here
D t short with
J6 3.0V Battery Input 'ucr’nnc;rssh?.lrntWI Pin1: Battery (+) (Bottom Position) - -
jump Pin2: Battery (-) (Top Position)
17 On-board LED On-board green LED PEO is available to extention ) )
enable is connected to PEO connector P2-3
On-board tactil
On-board Switch nA oa.r actre PAO is availabel to extention
18 switch is connected - -
Enable connector P2-2
to PAO
Test Mode- D t
19 Factory Test Mode uizl ode-bono Normal Operation - -
Pin 1/2 short
110 Motion Sensor U4 See "Left/Right PD5 is available on extension Pin 2/3 short 12C is selected
SPI/IIZC Setting Position" connector P2-16 SPI is selected 12C Slave
Address:0x68
. Pin 1/2 short
PD4 is available on extension Pin 2/3 §hort 12C SCL is used for
. SPI SCK is used for SPI
Motion Sensor U4 N . connector P2-15 12C
See "Left/Right
1 SPI/12C Clock Position" PDO is available on
Selection PDO is available on extension . PD4 is available on
R . extension connector P2- .
connector P2-11 if J13 is off . R extension connector
11if J13 is off
P2-15
. Pin 1/2 short
PD3 is available on extension Pin 2/3 sh.ort 12C SDA is used for
. SPI MOSl is used for SPI
Motion Sensor U4 N . connector P2-14 12C
. See "Left/Right
n2 SPI/12C Data in Position" PD1 is available on
Selection PD1 is available on extension . PD3 is available on
R . extension connector P2- .
connector P2-12 if J16 is off . R extension connector
12 if J16 is off
P2-14
PDO is available on extension
2-11if Mot
Thermopile U5 12C PDO is used for 12C f:onnect?r P if Motion sensor
J13 scL for US is not using 12C - - -
(J11 is either off or at Left position:
Pin 2/3 short)
Thermopile sensor
interrupt is Thermopile sensor interrupt is not
. connected to PA1 used.
J14 Thermopile U5 *** Note: J14 and -

Interrupt Enable

J17 can not be both
“on” at the same
time

PA1 is available on extension
connector P2-1
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Description

On

Off

Left Position

Right Position

Motion Sensor U4

See "Left/Right

PD2 is available on extension

Pin 2/3 short

Pin 1/2 short

15 SP! Data out /I.2c Position" connector P2-13 SPI MISO is used for SPI 12C Address set to
Address Selection 0x68
J16
Motion sensor
interrupt is Motion sensor interrupt is not
. connected to PA1 used.
17 m:":r":: ieE"nS;;:‘l %% Note: J14 and - -
P J17 can not be both PA1 is available on extension
“on” at the same connector P2-1
time
Thermistor is . . .
On-board ADC8/PBO is available on extension
18 Thermistor Enable connected to connector P3-9 ) )
ADC8/PBO
Kamcho Power Kamcho is powered by on- | Kamcho is powered
SW1 Selection - - board 3.3V LDO, derived by external 3V
from USB 5V power battery through J6
Reset Kamcho
RESET | Kamcho RESET system. J-LINK-OB is Normal Operation
not affected
PAOQ is driven low if J8
is On. If 18 is off, . o .
Tactile . s on s off, no PAO remains high if J8 is On. If 18 is
. User Switch effect.
Switch off, no effect.

*** This can be used
for user's application

Demo Setting:

USB power, Motion Sensor SPI (interrupt), Thermopile 12C (no interrupt), LED
Switch Enabled, Virtual Com enabled

SW1: Left

a.
b.

- 0o a o

5 @

J4: On
J3: On
J5: On
J18: On
J8: On
J7: On
J17: On
J12:
J10:
J11:
J15:
J16:
J13:

On
On

Left
Left
Left
Left

enabled, Tactile
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4.1.2 PC connection

Connect the Kamcho mini EVKIit directly to a USB port of the computer or use a USB cable/extension
cable.

4.2 KAMCHO MINI EVKIT PC COMMUNICATION

Kamcho mini EVKit can be used with Windows. Terminal programs like HyperTerminal, Tera Term, etc. can
be used to communicate with the Kamcho mini EVKit.

The setting is:
* Baud rate: 57600
 Data: 8 bit
e  Parity: None
e Stop: 1 bit

o Flow control: None

Kamcho mini EVKIit starter guide * rev 1.1 11/12/15 13/31
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5.0 LAUNCHING DEMO CODE (IAR): STARTING AND
CONFIGURATION

* The Kamcho mini EVKIit demo software works with IAR open (free) version. The free version allows
the creation of downloadable code limited to 16kBytes. All demos can be individually selected and
the compiled code fits within the 16kB limit. If more complex programs are compiled it may be
necessary to license the full version of IAR.

* Before launching IAR, it is necessary to add the 2 Kamcho config product files within the ARM config
directory.

1) First, create a “/indiesemi/” folder within the IAR ARM devices area:

Home Share  View

€« ~ 1 | » ThisPC » Local Disk (C)) » IAR Systems » Embedded Workbench 7.2 » arm » config » devices » v & Search:
. Favorites Name Date modified Type Size
| indiesemi 10/7/2015 12:26 PM File folder
4 OneDrive f—timeon 6/19/2015525PM  File folder
- I Intel 6/19/2015 5:25 PM File folder
8 This PC | Linear 6/19/20155:25PM  File folder
ky Desktop Fanimnar A s e

2) Copy the indie Kamcho Software Development Kit into your working area:

Unzip the provided file - libdev.kamcho.02.00.03.287.zip (or similar / later revision) anywhere in your working
environment.

' ;W= Full Kamcho_release-demo_lib_doxygen
Home  Share View
(_ 1T | » Full Kamcho_release-demo_lib_doxygen
e
. Favorites Name Date modified 1
libdev.kamcho.02.00.03.287 (tag) 10/19/2015 10:06 A...
£@ OneDrive
A This PC
J Desktop
' Documents

4 Downloads

b Mucie

Kamcho mini EVKit starter guide ¢ rev 1.1 11/12/15 14/31
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3) Locate the two Kamcho config files in the indie Kamcho subfolders:

The two files (Kamcho.i79 and Kamcho.menu) are provided within the Kamcho software development kit.
They are located under the following directory: \libdev.kamcho.02.00.03.287\lib\devices\

Home Share View

(— v 1 | » Full Kamcho_release-demo_lib_doxygen » libdev.kamcho.02.00.03.287 (tag) » lib » devices v &  Sea
\ Favorites Name Date modified Type
| KamCho.i79 3/25/2015 5:26 PM 179 File
#@ OneDrive . :
. KamCho.menu 3/25/2015 5:26 PM MENU File
1A This PC
& Desktop
' Documents

4) Copy these two files and paste them into the /indiesemi directory created in 1)

Home Share View

(— v 1 | < Local Disk (C) » IAR Systems » Embedded Workbench 7.2 » arm » config » devices » indiesemi
e
;( Favorites Name Date modified Type
| KamCho.i79 6/1/2015 4:47 PM 179 File

#@ OneDrive )
) KamCho.menu 6/1/2015 4:47 PM MENU File
& This PC

J Desktop

|| Documents

You are now ready to launch IAR and the indie Kamcho demo code:

Kamcho mini EVKit starter guide * rev 1.1 11/12/15 15/31
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5) Go back to the indie Kamcho SDK directory and launch KamchoDemo IAR project (IAR IDE

Workspace)
Home Share  View
6 ~ 1 | » Full Kamcho_release-demo_lib_doxygen » libdev.kamcho.02.00.03.287 (tag) »
\ Favorites Name . Date modified Type Size
) | Debug 10/19/2015 9:54 AM File folder
4 OneDrive | DebugDemo 10/19/2015 10:00 A...  File folder
o This PC | DebugDemoTerm 10/19/2015 9:57 AM  File folder
Ju Desktop | DebugLED 10/19/2015 9:55 AM  File folder
J', Documents | DebugUART 10/19/2015 9:56 AM  File folder
J+ Downloads I inc 10/19/2015 9:52 AM  File folder
b Music ) lib 10/19/2015 9:52 AM  File folder
E Pictures | Release 10/19/2015 10:06 A... ~ File folder
|8 Videos | settings 10/19/2015 11:52 A..  File folder
% Local Disk (C)) | usr 10/19/2015 11:11 A..  File folder
@ DVD Drive (D:) McAfee externals 10/16/2015 2:42 PM  File 1KB
KamCho.icf 3/17/2015 3:54 PM ICF File 2 KB
@ Network KamchoDemo.dep 10/19/2015 12:21 PM  DEP File 301 KB
KamchoDemo.ewd 10/19/2015 9:55 AM  EWD File 398 KB
KamchoDemo.ewp 10/19/2015 9:55 AM EWP File 259 KB
- oBe sut 10/19/2015 9:55 AM  EWT File 568 KB
3/17/2015 3:54 PM IAR IDE Workspace 1KB
Read 5/19/2015 3:42 PM Text Document 1KB
The KamchoDemo project will open with all the options:
P KamchoDemo - IAR Embedded Workbench IDE - =
File Edit View Project Tools Window Help
DEHS S )@ Y S AP o an i URS b
Workspace * | main_led | led_device main| )l »x
DebugDemaTem v] # or in part, is forbidden except by express written permission T‘
Files g B * of Indie Semiconductor.

B (f KamchoDemo - DebugDemoT... v
&2 Clib
& [ core
& CJhal
& [ hdf
2 Cdusr
main.c
main_dermo.c
c] main_demo_term.c
main_i2c_master.c
c] main_i2c_slave.c
main_led.c
c] main_spi.c
main_uart.c
21 ] Output

— Bicmap

[ cout

*
* gfile main.c
*

#include "main.h"

JEEREEEisaiEass MATN #Fff s r i r AR R R R R RS AR R AR R R R R R R AR AR SRR R AR R RFRRF R FAT

void main (void)

{

#1if EXAMFLE LED
main_led():

#elif EXRMPLE I2C MASTER
main_i2c_master();

#elif EXRAMPLE I2C_SLAVE
main_i2c slave():

#elif EXAMPLE SPI
main_spi();

#elif EXRMPLE UART
main uart();

#elif EXIZMFLE DEMO
main_demo();

$elif EXAMPLE DEMO_TERM
main_demo_term():

|

r dif I

I K.amchoD emo - #endi 5 v
; Build | Debug Log » E
Ready Errors 0, Warnings 0 Ln 15, Col1 System CAP (= i
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You can now select the type of demo you would like to upload into the Kamcho mini EVKit:
|

File Edit View Project Tools Window Help

DebugDemoT erm
- [c] main.c
main_dermo.c
main_dermo_term.c
main_ifc_master.c
main_i2c_slawve.c
main_led.c
rrain_spi.c
main_uart.c

—= (3 Output

— B c.map

[ cout

L

—

There are 9 options that can be run:

© N o gk w N~

message through UART

Debug: Allows users to write their own code in debug mode.
Release: Users write their own code in release mode

DebugLED: Example code to work with Timer, GPIO interrupt and LED

N HE| S| BR|o o VY 2 E
Workspace main_led | led_device main

DebuglemaT erm # gr 1in part, 1s forbidden
Debug # of Indie Semiconductor.
Feleaze %

DebuglED . .

Debugl2C * '.Eflle main.c

DebugllaRT */

[DebugSFI

DebugDema #include "main.h"
Debugl 2Ck aster

Debugl 2C51ave

/'************** MUN FEEEEFE

void main (void)

{

#1f EXAMFLE LED
main_led(}:

#elif EXAMPLE I2C MASTER
main_iZc master();

#elif EXRAMPLE I2C SLAVE
main_iZc alave();

#elif EXAMPLE SFI
main spi();

#elif EXAMFLE UART
main_uart();

#e2lif EXRAMFLE DEMO
main_demc();

#e2lif EXRAMPFLE DEMO TEEM
main_demo term();

- #endif

- 1 /% main() */

{THT]

DebugUART: Example code to use UART driver with Windows Communication Terminal
DebugSPI: Example code to use SPI driver with SPI/I2C tester

Debugl2CMaster: Example code to use SPI driver with SPI/12C tester

Debugl2CSlave: Example code to use SPI driver with SPI/12C tester

DebugDemo: Example code to demo SPI/I2C with on-board SPI/I2C slave sensors, sending out binary

9. DebugDemoTerm: Example code to demo SPI/I2C with on-board SPI/I2C slave sensors, sending out text

message through UART
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Select the demo example program you would like to run:

= Let’s start with the DebugLED

File Edit View Project Tools Window Help

DNEHE@ & 2R o

TR

POP AR BEERS|LL

main_led |led_device main |

DebuglED )

H=2 [lib

[ core

T hal

[ hat

= Cdusr

main.c
rain_demo.c
rnain_demo_term.c
main_i?c_master.c
main_i2c_slave.c
&1 ) main_led.c

3 Output

— [ adc_device h
F— [ adc_sfrs.h

1 [

Now you can build the demo code:

Files By

*
# of Indie Semiconductor.
*

# @file main.c

*

#include "main.h"

or in part, 1s forbidden except by express written permission

/*******&&&&&&& MATN ##FFFF R R R R R R R R R R R R R R R R R R R R F R R R R R R R R IR R FRR

void main (void)

{

#if EXAMFLE LED
main_led();

#elif EXRMPLE I2C MASTER
main_i2c master();

#elif EXRMPLE I2C SLAVE
main_i2c_slawve();

#elif EXIMPLE SFI

File Edit View -
- Add Files... 7S =
~ r———
D@ E@  pusromp. EEAR R T-EX X
Import File List... main |
DebuglED Add Project Connection... n ;?art, J:.S forbidden except by e
Fil . . . pdie Semiconductor.
lles Edit Configurations...
&2 Olib = main.c
CJcore Remove
]
El :Zi Create New Project... h
e "main.h"
o Causr Add Existing Project...
rrEin . sririiisr MATN #####fsssfsssirssss
main Options... Alt+F7 in (void)
& [c] main Version Control System » bewe 0
HE [ rmain —
main Make 7 R led():
R KAMPLE I2C MRASTER
5 [£] main Compile Ctrief7 [ ==
Lm0 . n_iZc_master():;
A | Rebuild All KAMPLE I2C_SLAVE
L o Clean n_i2c_slave();
h = ; {AMPLE SPI
— [ ci Batch build... P hoapi(:
— [ clg b it
. . {AMPLE UART
. ¥ » a
— [ cld C-STAT Static Analysis L vare ()
— 1o Stop Build Ctrl+Break ~ KRMPLE DEMO
— [k co n_demo () ;
— hlco Download and Debug Ctr+D HAMPLE DEMO_TERM
: ;DL Debug without Downloading p._demo_term() ;
— A ou Make & Restart Debugger Ctrl+R  Eny¢) #/
I Kamchalema Restart Debugger Ctrl+Shift+R

There may be a list of Warnings and these can be ignored.
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The code is now ready to be uploaded into the Kamcho microcontroller:

/
File Iidlt View F:roject Add Files... k
L dd | & | b Add Group... B
Workspace
Import File List... |:
[rebglED i
‘ = Add Project Connection... s
. pic
Files Edit Configurations...
—= (lib
CJcare Remove
e
S 23: Create Mew Project... o
= CJusr Add Existing Project...
FrIEin. c i F M,
. . Options... Alt+F7
main_demo.c prions * 1)
rnain_derno_t Version Control System L
rmain_i2c_ma ?
main_ilc_slas Make F7
- : 2C
5 [} main_led.c Compile CerleF7 [
- .
—E 1 0utput Rebuild Al 2c
—— [ adc_dewics o
— [ adc_sfrsh Clean -
— [ clock_dewi Batch build... F8
— [ clock_sfrs.b - _ _ AR
— [ clough_cor C-5TAT Static Analysis 4 .
— [k cmsis_iarh . BEM(
. - Stop Build Ctrl+Break
—— [0 core_crnl b op =l e .
— ] core_cmPu Download and Debug Ctrl+D  |PEM(
: BT_:E:EE:}IE Debug without Downloading =H
— W DLk Defa Make & Restart Debugger Ctrl+R
| pmeommmmseaasesenamnanssessaaniens| - _ o

* Once the code has been uploaded into the MCU, you are now able to run it (DEBUG\GO)

* As an example, the DemoLED code demonstrates the setup of a GPIO controlling LED 2 on the
Kamcho mini EVKit. Once the button is pressed, the LED will turn on for 500ms.
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6.0 AN EXAMPLE OF DEMO CODE

The following example explains how to modify the existing code and demonstrates how to build your own
project.

The proposes example starts from the DebugLED:.

* Open the demo code project, select the DebugLED option. This will demo the LED and switch
input.

* Double click on “main_led.c” and open it.

The current demo will turn on the on-board LED for 0.5 sec once the tactile switch (SW2) is pressed. The
switch is connected PAO.

From here, we will modify the code to control the LED through a GPIO port, instead of SW2.
* First, we need remove Jumper J8. This will disconnect PAO from SW2.

* Next, we need prepare a short jumper wire (both ends are female header). Locate Pin 2 of Jumper
J8 (the pin closer to U3) and PA2 and PA3 on extension connector P3 (PA2 is P3-3, and PA3 is P3-
4).

* The goal is to output low on PA2 for 100ms for every 1 sec; output low on PA3 for 100ms for every
0.7 sec. Since the existing code will detect PAO going low then turn on LED for 0.5 sec, we can loop
back PA2 or PA3 to PAO to show the action of PA2 or PA3.

* We only need to add a few lines to code to achieve the function.

* See the following the pictures. We only show the changes made to the demo project.
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%KamchoDemo-IAR Embedded Workbench IDE o || =B =
File Edit View Project Tools Window Help
DS E@ &5 = R|o o systick YR EP OO @H (WS D
Workspace * ) uart_device.c | main.c main_led.c | gpio_device.h | gpio_device.c | systick_device.c | timer_device.c ) »x
[DebugLED e =
»~
Files fn B /* Turn off LED when timer0 expires */
ElﬂKamchoD..‘ v L, LED devOff(led, 0);
=2 [lib
—El_[él rmain.C - ?tatic void gpio_pin_func(void)
%2”; /* Determine if key 1s pressed */
L if (GPIO_devRead(gpioa, 0) == 0)
ma!n_... key pressed = 1;
main_... else
B 2:::: L, key pressed = 0;
main_.| | | -
main_...
—= R 7 i B
£ main_... d . . ) /
void main led (void)
&1 (1 Output 2 ¢ —
E'omuatp uintg_t freql, freq2:;
. uinté4_t time, timel, timel; // nev ..........cceeennnnns L
/* Initialize system clock */
Clock_devRCCalibration():
Clock_devRCClockInit():
Clock devEnableCrystalClock():;
/* Initialize power mode */ |
PMU_devSetPowerModeLDO() ;
/* Initialize SysTick driver */
systick = SysTick devRequest();
if(!systick)
return;
SysTick devInit(systick, SYSTICK MODE ENABLE INTERRUPT, SYSTICK_INTERVAL, 0):
/* Initialize Timer0 */
timer0 = Timer_ devRequest ("TIMERO"):;
if(!timer0)
return;
/* Register timer0 interrupt */
Timer_ devRegisterIRQ(timer0, (void *)&timerO func):
/* Load 1000ms to timer0 */
Timer_ devSetMs (timerO, TIMER MS * 1000);
/* Enable timer0 interrupt */
IKamchoDemo < = | ol o
X Build [Findin Files | References | Debug Log X
Ready Errors 0, Warnings 0 Ln 33, Col 49 Sy!
* Add two variables to control the output frequency: freq1, freq2
* Add a few time variables for timing schedule: time, time0, time1.
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& KamchoDemo - IAR Embedded Workbench IDE [ ®@]|[=
File Edit View Project Tools Window Help
DBE@ &0 =R v o systick YR EP O @H (WS D
Workspace * ) uart_device.c | main.c main_led.c | gpio_device.h | gpio_device.c | systick_device.c | timer_device.c main_led) v X
[DebugLED '] /* Start timero */ T’
Files &n B3 Timer_devStart (timer0);
v
E,éaI‘iEChOD'" /* Get GPIOA */
L= Cusr gpioa = GPIO_devRequest ("GPIOA");
—Elmainc if(!gpioa)
C10ut. e
L Rma. /) new
R I N I T 27 < V=
2:::-'" /* Initialize GPIOA.2,3 as output */
== GPIO devInit(gpioa, 2, GPIO MODE OUTPUT): // init output
L@ ) main GPIO_devSet(gpioa, 2, 1); //set output to high
-- GPIO devInit(gpioa, 3, GPIO MODE OUTPUT): // init output
main GPIO_devSet(gpioa, 3, 1); //set output to high
L freql = 1;
L@ ) main_... freq? = 1
_EIE,Uthrl:ap = < T B = S < L= A
]
—@ Dcout /* Initialize GPIOA.0 as interrupt input */
GPIO devInit (gpioa, 0, GPIO MODE INTERRUPT | GPIOC MCDE INPUT |GPIO MODE PULLUP)
! oap ’ ’ _J - g, g . —
/* Register pin toggling interrupt */
GPIC_devRegisterIRQ(gpioa, (void *)&gpio_pin func):;
/* LED driver */
led = LED devRequest ("LED");
if(!led) I
return;
/* Set GPIO bit to LED mode */
GPIO_ ConfigSetModeLED(0);
/* Set LED light level to 80% */
LED devSetLightLevel (led, 0, 80); |
/* Turn on LED */ 3
LED devOn(led, 0);
time0 = SysTick devGetElapsedMs(systick):; // nev ............
timel = time0; e A
= while (1) { B
time = SysTick devGetElapsedMs (systick); // nev ......... j. .....
if (key pressed == 1) { C
if (GPIO_devRead(gpioa, 0) == 0) {
/* Turn on LED */
LED devOn(led, 0):
/* Load 500ms to timer0 */
Timer_ devSetMs (timer0, TIMER MS * 500);
IKamchoDemo < = | ol
X Build [Findin Files | References | Debug Log X
Ready Errors 0, Warnings 0 Ln 67, Col 35 Sy!

* A: Initialize PA2 and PA3 to be outputs. Drive them high. Initialize freq1 and freq2 to 1
e B: Initialize timing variables.

* C: Get the SysTick time in the loop.
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Z/@ KamchoDemo - IAR Embedded Workbench IDE
File Edit View Project Tools Window Help

e ==]

DEE@ &0 B R v o systick

VYRR E@H WK S| LD

Workspace X ) uart_device.c | main.c main_led.c = |gpio_devioe.h | apio_device.c | systick_device.c | timer_device.c ) »x
[DebugLED - ) =
Files & o ¥
@ 6 KamchoD... v — if (é;i!;i ; t;:;.meO) > 1000 ) { // BBV ittt
= (i :
:;g:ﬁr GPIO_devSet (gpica, 2, 0):
. //time0 = time;
&1 ) main.c | )
=
E%g: = if ((time - time0) > 1100 && freqgl == 0 ) { // DOV tiveiirnnnallonnnnnnnn
Ejmain freql = 1;
. GPIO devSet (gpioca, 2, 1):
5 _
_’Bma?”—"' time0 = time;
B main_... | ,
B main_...
— =] if ((time - timel) > 700 ) { // DOV +ivvinrnnrnnnnnnnnnns
melBlmain_| || freqz = 0:
&
Em:}:—“' GPIO devSet(gpioca, 3, 0);
= //time0 = time;
L2 (3 Output | ;
I—cmap = if ((time - timel) > E00 && freg2 == 0 ) { // DSV uviniunnn lovennnnn
L@ [ cout freqz = 1
GPIC_devSet (gpioa, 3, 1)
timel = time;
r }
r } /* while (1) */
= M| /* main() */ i
/******i‘ﬁ*******i‘*ﬁ******i‘*ﬁ** End of Flle **ﬁ********Q********Q********Q******/ E
I KamchoDemo < ™ =
; Build | Find in Files | References | Debug Log X
Ready Errors 0, Warnings 0 Ln159, Col1 Sy:

* Add timing schedule for every 1000 ms and 700ms. Once the time is reached, output corresponding
port to low. This will trigger the LED event and turn on LED for 500ms. After the port is set to low, the
corresponding port will be set back to logic high and timing is reset.

e Remove Jumper J8 and connect J8-2 to P3-3 or P3-4 with a jumper wire. For P3-3, the LED will
flash 0.5 sec every 1 sec. For P3-4, the LED will flash 0.5 sec every 0.7 sec.
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7.0 ANNEX: OVERVIEW OF IAR CONFIG

The IAR environment should be configured for Kamcho demo and Flash programming:

= General Options within the IAR Project should indicate the indiesemi Kamcho device

Categary:

General Options

Static Analysis
Runtime Checking
C/C-++ Compiler Target | Qutput | Library Configuration | Library Options | MISRAC:200/ ¢ | * |
Assembler
Output Converter
Custom Build
Build Actions () Core Cortex-MD
Linker
Debugger (® Device  |IndieSemi KamCho ‘
Simulator
Angel

Processor varant

=>» The links to debugger and flash programmer are within the indie Kamcho SDK:

Cateqgony: Factary Settings

General Options

Static Analysis

Runtime Checking
CJC++ Compiler Setup | Download | Images I Extra Options I Multicore I Plugins ‘
Assembler
Output Converter Driver Run to
Custom Build ’J-Unk/J-Trace v | |main |
Build Actions
Linker Setup macros

Use macro file(s)

Simulator |SPROJ_DIRS b Vlashioader\FiashLoader_KamChomac | ||
Angel

CMSIS DAP | ‘ B
GDEB Server

IAR. ROM-monitor
I4et/ITAGjet '
Jink/3-Trace [ Ovemide defautt

Device description file

You can now re-Flash the Kamcho evaluation board with the code, and explore its structure.

The Kamcho demo includes all the libraries needed to check all peripherals as well as all communications.
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8.0 INDIE KAMCHO LIBRARIES AND DOCUMENTATION

indie provides all the software to access and control Kamcho peripherals. The software architecture is built
through multiple dedicated header files with specific functions (SPI, ADC, etc.). Every library has specific set
of functions to control the mentioned peripherals, configure the device, or run the demo.

There is detailed documentation included in the indie Kamcho Software Development Kit, located in the

\libdev.kamcho.02.00.03.287(tag)\lib\doxygen\html\

To launch the documentation, double click on index.html as shown below:

I rome  share  View

CRSRI N

Favorites
@ OneDrive

& This PC
Ju Desktop
[ Documents
14 Downloads
1@ Music
k Pictures
B Videos
% Local Disk (C)
4 DVD Drive (D) McAfee

@ Network

Name

2] globals_t

2| globals_type

2/ globals_u

2| globals_vars

2] globals w

2] gpio__device 8¢
2| gpio_device 8h
2] gpio__device_8h_source
2| gpio_sfrs_8h

2] hdf 8h

2] hdf_8h_source
2] hwefg 8¢

2] hwcfg_8h

2| hwefg_8h_source

2| gpio_sfrs_8h_source

2] i2c_device_8¢

2] i2c_device_8h

2] i2c_ device 8h_source
2l i2c_sfrs_8h

2] i2¢_sfrs_8h_source

2| index

2| irq_device_8c

Date modified

10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM
10/16/2015 2:34 PM

» Full Kamcho release-demo_lib_doxygen » libdev.kamcho.02.00.03.287 (tag) » lib » doxygen » html »

Type

HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document
HTML Document

Size

11KB
7KB
13 KB
7KB
9 KB
28 KB
29 KB
21 KB
157 KB
192 KB
7KB
12 KB
9KB
18 KB
14 KB
56 KB
47 KB
62 KB
58 KB
56 KB
4 KB
7KB

Kamcho library documentation is created using doxygen. Doxygen is a documentation generator, a tool for
writing software reference documentation. The documentation is written within code, and is thus relatively
easy to keep up to date. Doxygen can cross reference documentation and code, so that the reader of a
document can easily refer to the actual code. Doxygen is free software, released under the terms of the GNU
General Public License.

After clicking on index.html, the full documentation page opens:

(@')@‘ &1 C:\Users\Cyrille\Desktop\Full Kamcho_release-demo_lib_doxygen\libdev.kamcho.02.00.03.. © ~ & ”

Kamcho Library 02.00.03 ' iib.xemcho.02.00.03.287

Data Structures

Files

Kamcho Library 02.00.03 Documentation
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You can navigate through the all library details, data structures being used as well as the manual for all the
files and functions:

All the header files used in the provided SDK and demo files are included.

Kamcho Library 02.00.03  iib.kamcho.02.00.03.287

Main Page ‘ Data Structures

File List

Here is a list of all files with brief descriptions:

& kamcho
‘ (&3 silicon
[ branches
@ firmware
& release

&3 rel_lib.kamcho.02.00.03.287

& core

@ inc
=) clough_core.h

@ src
=) cstartup_M.c
=) low_level_init.c

& hal

@ inc
=) adc_device.h
=) clock_device.h
= errno.h
= flash_device.h
= gpio_device.h
=) i2c_device.h
=] irq_device.h
=) led_device.h
=) pmu_device.h
£ pwm_device.h
= rtc_device.h
=) spi_device.h
=) systick_device.h
=) timer_device.h
=) uart_device.h
=) wdt_device.h

& src

=] adc_device.c

Selecting one file will provide all details on functions included, as well as source code:
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NGV IV IV Ul y Vs UV VU J 1ID.KaImecno.V4£.UU.U3.£0/

Main Page 1 Data Structures Files

ey Globals l

kamcho ) silicon ) branches ) firmware ) release ) rel_lib.kamcho.02.00.03.287 ) hal ) inc )
led_device.h File Reference

#include <stdint.h>
$include "hdf.h"

Go to the source code of this file.

Data Structures

struct LED_Device_t
A structure to represent LED device. More...

Typedefs

typedef const struct LED_Device_t LED_Device_t
A structure to represent LED device. More...

Functions

int32_t LED_devinit (LED_Device_t *dev, uint8_t pos)
Init LED mode for a pin. More..

int32_t LED_devDelnit (LED_Device_t *dev, uint8_t pos)
Delnit LED mode for a pin. More..

int32_t LED_devOn (LED_Device_t *dev, uint8_t pos)
Tum On a LED. More...

int32_t LED_devOff (LED_Device_t *dev, uint8_t pos)
Turn off LED. More...

int32_t LED_devSetLightLevel (LED_Device_t *dev, uintg_t pos, uint8_t level)
Set LED light level. More...

LED_Device_t* LED_devRequest (const char *name)
Request a LED Device. More...

Detailed Description

Copyright
2015 Indie Semiconductor.

This file is proprietary to Indie Semiconductor. All rights reserved. Reproduction or distribution, in whole or in part, is forbidden except by express written permission of Indie Semiconductor.
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Main Page ‘ Data Structures Files
File List ‘ Globals ]

) s ) s ).t ) ) a5 ) o ) o )
led_device.h

Go to the documentation of this file.

1
12| #ifndef _ LED DEVICE H
13| #define _ LED DEVICE H
1l
15| #include <stdint.h>
16| #include "hdf.h"
17
21| typedef const struct LED Device t {
22 void (*On) (uints8_t pos):;
25 void (*Off) (uint8_t pos):
24 void (*SetLightLevel) (uint8_t pos, uintg_t level):;
25 const char *Name;
26| } LED Device_t;
27
35| int32_t LED devInit(LED Device_t *dev, uint8_t pos);
36
44| int32_t LED devDelnit (LED Device t *dev, uint8_t pos):
45
53| int32_t LED devOn(LED Device t *dev, uint8_t pos):
54
62| int32_t LED devOff (LED Device t *dev, uint8_t pes):
63
72| int32_t LED devSetLightLevel (LED Device t *dev, uint8_t pecs, uint8_t level):
73
80| LED Device_t *LED devRequest(const char *name):;
81
82| #endif /* __ LED DEVICE H */
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32 Journey
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Tel: +1 949-608-0854
sales@indiesemi.com
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232 Room, Donghai Wanhao Plaza,
South Hi-tech 11th Road, Hi-tech Industry Park,
Nanshan District, Shenzhen, China.
Tel: +86 755-86116939
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MWB Business Exchange
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Tel: +44 131 718 6378

http://www.indiesemi.com/
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Important Notice

indie semiconductor reserves the right to make changes, corrections, enhancements,
modifications, and improvements to indie semiconductor products and/or to this document at any
time without notice. Purchasers should obtain the latest relevant information on indie
semiconductor products before placing orders. indie semiconductor products are sold pursuant to
indie semiconductor’s terms and conditions of sale in place at the time of order acknowledgement.
Purchasers are solely responsible for the choice, selection, and use of indie semiconductor
products and services described herein. indie semiconductor assumes no liability for the choice,
selection, application assistance or the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by indie semiconductor
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