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FEEU Ultra-Low-Power Apollo Evaluation Kit Platform
Terms of use, Limited Warranty

Terms of use, Limited Warranty

l. The use of the deliverables (e.g. software, application examples, target boards, evaluation
boards, starter kits, schematics, engineering samples of IC’s etc.) is subject to the conditions
of Fujitsu Electronics Europe GmbH (“FEEU”) as set out in (i) the terms of the License
Agreement and/or the Sale and Purchase Agreement under which agreements the Product
has been delivered, (ii) the technical descriptions and (iii) all accompanying written materials.

Il. Please note that the deliverables are intended for and must only be used for reference in a
test and evaluation laboratory environment. NO PRODUCTIVE OR PRIVATE USE
ALLOWED.

M. The software deliverables are provided on an as-is basis without charge. It is the user’s
obligation to fully test the software in its test environment, separated from a interconnected
productive environment, and to ensure proper functionality, qualification and compliance with
component specifications.

V. Regarding hardware deliverables, FEEU warrants that they will be free from defects in
material and workmanship under ordinary, expected use and required service as specified in
the accompanying written materials for a duration of 1 (one) year from the date of receipt by
the customer.

V. Should a hardware deliverable turn out to be defect, FEEU'’s entire liability and the customer’s
exclusive remedy shall be, at FEEU’s sole discretion, either return of the purchase price and
the license fee if any, or replacement of the hardware deliverable or parts thereof. However,
this warranty is excluded if the defect originates outside FEEU'’s responsibility such as abuse
or misapplication attributable to the customer or any other third party not relating to FEEU or
to unauthorised decompiling and/or reverse engineering and/or disassembling.

VI. FEEU does not warrant that the deliverables do not infringe any third party intellectual
property right (IPR). In the event that the deliverables infringe a third party IPR the remedies
listed in section V, VIII and IX apply. The customer is free to obtain necessary licenses to
continue the usage of the deliverable.

VII. In the event the software deliverables include the use of open source components, the
provisions of the governing open source license agreement shall apply with respect to such
software deliverables.

VIIL. To the maximum extent permitted by applicable law FEEU disclaims all other warranties,
whether express or implied, in particular, but not limited to, warranties of merchantability and
fithess for a particular purpose for which the deliverables are not designated.

IX.  To the maximum extent permitted by applicable law, FEEU’s liability is restricted to intention
and gross negligence. FEEU is not liable for consequential damages.

X. Should one of the above stipulations be or become invalid and/or unenforceable, the
remaining stipulations shall stay in full effect.

XI. The contents of this document are subject to change without a prior notice, thus contact
FEEU about the latest one.

XIl. German law applies without the conflict of law regulations. Place of venue is Frankfurt/Main,
Germany.

*k*k

Fujitsu Electronics Europe GmbH
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0 FEEU APOLLO EVALUATION

Apollo 1 Breakout: SK-AMAP1-BREAKOUT-V11 . "
Apollo 2 Breakout: SK-AMAP2-BREAKOUT-V11 Baseboard: SK-AMAPOLLO-BASE-V11 Fujitsu Apollo Development Platform

The Fujitsu Apollo Evaluation Platform is compatible with Ambiqg Micro Apollo 1 or Apollo 2.
The platform consists of two parts: The breakout board and the base board. The breakout
boards for Apollo 1 and Apollo 2 are pin-compatible but not totally functional compatibe.

Therefore only some jumper settings need adjustment to setup the base board for Apollo 1
or Apollo 2 usage.

Both parts can easily plug together:

EEU-UG-2017120001-10 -6- © Fujitsu Electronics Europe GmbH
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FEEU APOLLO EVALUATION

A A A A A A A A ASAASEGGAGSRAGRBAEERASARARRARSARRRS

External
Power

Current
Powerl &

Voltage
Measurement

usB _~UART
i Arduino

UNO
Headers

Breakout Board

\ 2 Buttons
' UsB tor

- Power

- Debug

- UART

=  Energy Measurement

GPIOs/PWM

RGE LED

The Fujitsu Apollo Evaluation Platform includes a nano/micro power/energy measurement
probe to enable easy power measurement via PC without the need of an expensive multi-
meter or power probe. The on-board CMSIS-DAP compatible debugger works driverless
with common toolchains like IAR Workbench or ARM/Keil pVision, but is also supported by a
free-of-charge toolchain iSystem WinIDEA Open. For additional communication to the PC,
the on-board CMSIS-DAP compatible chip “Fujitsu D-Bug” supports USB to UART
conversion.

The Fujitsu Evaluation Platform includes additional software examples (based on MCU
templates) to the Ambiq Micro’'s SDK. It offers MCU Templates as a kind of a common
project framework or software framework needed for developers to have an easy start in
development with MCUs. Following IDEs are supported:

e ARM (Keil yVision) e ISYSTEM WinIDEA Open

o Atollic (Atollic TrueStudio) e« IAR (IAR Embedded Workt
« Eclipse for ARM Cortex M)

e« emIDE o Makefile (GNU)

MCU Templates

© Fuijitsu Electronics Europe GmbH -7- EEU-UG-2017120001-10
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1 Introduction SK-APOLLO-BASE

The SK-AMAPOLLO-BASE-V11 evaluation board includes a low-cost evaluation board
usable with FEEUs Ambiq Micro Apollo break-out boards SK-AMAP1-BREAKOUT-V11
(Apollo 1) and SK-AMAP2-BREAKOUT-V11 (Apollo 2).

1.1 Scope of delivery

- Apollo base-board SK-AMAPOLLO-BASE-V11 in ESD bag
- USB-Mico cable

Not scope of delivery: SK-AMAP1-BREAKOUT-V11 / SK-AMAP2-BREAKOUT-V11

EEU-UG-2017120001-10 -8- © Fujitsu Electronics Europe GmbH
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1.2 Overview

The SK-APOLLO-BASE is used with Apollol or Apollo2 breakout boards (not included).
After setting the jumpers for Apollo 1 or Apollo 2 usage the following features of the
baseboard can be used:

Arduino UNO headers
0 5 Analog pins (or digital pins)
o 16 digital pins
o I2C interface
0 SPlinterface
- RGBLED
- 2 Buttons
- 1 Reset Button
- USB to Serial Wire Debug (SWD), CMSIS-DAP compatible
- USBto UART
- USB to power measurement

The breakout board itself has an additional “BLE” connector where an external BLE chip can
be connected. For Apollo 1 only UART is supported by this connector. For Apollo 2 UART
and SPI can be used.

Arduino UNO headers

DC Power
9-14V
SW2 SWD (debug)
Side Button ©06000000000000000000000000 (breakout board)
S';GLBED i LRRE u Reset
e “ (breakout board)
swi 0000000000000000000000060000  Reset
Side Button
Side Button
SWD (debug) Micro USB

(data + power)

Arduino UNO headers

Figure 0-1: Overview EVK-Apollo-Baseboard

BLE Connector MCuU
GPIOO

SWD (debug)
(breakout board)

17.78mm
700mil

22mm Reset

(breakout board)

2.54mm
100mil

Figure 0-2: Apollo 1/ 2 Breakout-Board

© Fuijitsu Electronics Europe GmbH -9- EEU-UG-2017120001-10
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2 Using the Hardware

Following schematic gives a rough overview how the breakout board is connected to the
different functionalities:

External L
Power ®

Current

Power| &
Voltage

Measurement

USB UART
' _[Eu Arduino
: . = g UNO
‘g’ Headers
SWD E
o 2 Buttons
USB to:
- Power GPIOS/PWM_, e
- Debug
- UART

- Energy Measurement

Figure 1-1: FEEU EVK-Apollo-Baseboard Features

2.1 The Breakout-Board

BLE Connector McCuU
GPIOO

= - SWD (debug)
(breakout board)
17.78mm
22mm
700mil Reset

(breakout board)

h 4

‘2.54mm
100mil

The breakout-board has assembled:

- 2Xx 27pin 2.54mm header: 50GPIOs, NRST, AREF, GND and VCC
- MCU (Apollo 1 or Apollo 2)

- Inductors for the DC/DC converter

- 32.768 KHz crystal

- ADC filter network

- Reset button

- SWD connector (Debug)

EEU-UG-2017120001-10 -10 - © Fujitsu Electronics Europe GmbH
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- BLE connector (Apollo 1 UART only, Apollo 2 UART and SPI)

2.2 Getting started

(1) Check the jumpers as described in 2.1 Jumpers depending of the selected Apollo 1
or Apollo 2 breakout board.

(2) Insert the breakout board with the RESET button in direction of the Power / USB
connector.

o
o
(o]
©
®
(o]
(o]
(o]

Figure 1-2: Breakout-Board Orientation

© Fujitsu Electronics Europe GmbH -11- EEU-UG-2017120001-10
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(3) Connect your board via the USB connector to power the EVK
a. LED LD3 (blue) should turn on
b. After a few seconds LED LD2 should start fading RED

o
o
o
o
(o]
(o]
o
o

Figure 1-3: USB Connection

(4) Installing Drivers
a. For Linux no drivers are needed
b. For OS X no drivers are needed
c. For Windows 10 no drivers are needed
d. For Windows XP — 8 please download the driver package from the FEEU
website

(5) Installing software (IDE)

a. ISYSTEM WinIDEA Open (free of charge)
i. http://lwww.isystem.com/download/winideaopen
b. Atollic TrueStudio (free of charge / commercial)
i. https://atollic.com/resources/download/
c. IAR Embedded Workbench (commercial)
i. EWARM 30-day Evaluation Version
http://supp.iar.com/Download/SW/?item=EWARM-EVAL
ii. EWARM 32K Kickstart Version
http://supp.iar.com/Download/SW/?item=EWARM-KS32
d. Keil pVision / ARM MDK (commercial)
i. Evaluation Version
https://www.keil.com/demo/eval/arm.htm

EEU-UG-2017120001-10 -12 - © Fujitsu Electronics Europe GmbH
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2.3 Power Measurement

2.3.1 On-Board Power Measurement

The on-board debug probe is supporting power measurement. Currently the firmware is still

in development and will be supported by the latest ARM MDK / Keil uVison.

The FujitsuLink_PowerMeasurement tool can be used to visualize the power consumption

without any DVM required.

o fujesulink Powertdessurement

000 1 Sereal
‘ e ) Rarge 0 Fmee O
) Pange 1 Power Cff

00014345

G MG021209
) Farge 2 1K Ref

) Rarge 3 1M Rl

0 00078125 2615067
[ Ao s

0.000719288384 106

0.00035964419205222 3295V
1.362 mA

o

6170 6570 8970 7370 770 ]

Connet o 408934122 3305499 LIT3.950= > LIBOITHGRAMED i

2.3.2 Power Measurement via external DVM
Connect an external Multimeter to JP3 pin 2 (+) and 3 (-) to measure the
consumption of the MCU.

Figure 1-4: External DVM Connection

current

To measure also the power consumption of components at the Arduino shield, set JP16 to 2-

3 position

Figure 1-5: Include Arduino-Header in Power Measurement

© Fuijitsu Electronics Europe GmbH -13-
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2.4 USB to Serial

Apocllo 1 @USETR) (UARTTX (
Apollo 2 @USETRD UARTOTK (

Apollo 1 (USBRXD (UARTRX) (
Apollo 2 (USBRXD UARTORX)

Breakout Board

Figure 1-6: USB to UART Converter

To use the USB to serial converter, several serial options are possible. For UART the
jumpers JP7 and P1 are used to set the correct usage.

For Apollo 1, JP7 must be 1-2 and P1 2-4:

B - )

1
1
o S

IP1.  JP7 P1

Figure 1-7: Apollo 1 jumper configuration for UART usage

With this jumper selection, GPIOO0 is UARTTX and GPIO1 UARTRX.

For Apollo 2, JP7 must be 2-3 and P1 3-4:

IFy .

-
o

JP1. JF7 P1

Figure 1-8: Apollo 2 jumper configuration for UART usage

With this jumper selection, GPIO1 is UARTTX and GPIO2 UARTRX.

EEU-UG-2017120001-10 -14 - © Fujitsu Electronics Europe GmbH
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Start with the FEEU MCU Temlate for Apollo 1 or Apollo 2. Enable UART FEEU Low-Level-
Driver for Apollo in RTE_Device.h (in example\source\config):

#define APOLLOUART_ENABLED 1
#define APOLLOGPIO ENABLED 1

Add apollouart.c and apollogpio.c to your project and include apollouart.h and apollogpio.h in
you C-file. Following code gives an example how to poll the UART:

#include "mcu.h"
#include "apollogpio.h
#include "apollouart.h

#ifdef APOLLO2 H
#define UART UART1
#endif

int main(void)
{
char c;
#ifdef APOLLO2_H
ApolloGpio_GpioSelectFunction(PIN_GPI01,2); //use UART at GPI101
ApolloGpio_GpioSelectFunction(PIN_GPI102,2); //use UART at GP102
#else
ApolloGpio_GpioSelectFunction(PIN_GPI100,2); //use UART at GPI100O
ApolloGpio_GpioSelectFunction(PIN_GPI01,2); //use UART at GPI01
#endif

ApolloUart_ Init(UART,115200);

ApolloVUart_PutString(“Hello World!\r\n);
while(1)

iT (ApolloUart_HasChar(UART)) //button SW1 is pressed
{
c = ApolloUart_GetChar(UART);
ApolloUart PutChar(UART,cC);
+
+
+

© Fuijitsu Electronics Europe GmbH -15- EEU-UG-2017120001-10
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2.5 User Buttons

User buttons are connected as followed:

[ ] [ ]
I—. SW1 I—. SW2

Figure 1-9: Buttons SW1 and SW2 at EVK-Apollo-Base
SW1 connects to GP1028 and SW2 to GPIO17.

2.5.1 Drive buttons via GPIO

Start with the FEEU MCU Temlate for Apollo 1 or Apollo 2. Enable GPIO FEEU Low-Level-
Driver for Apollo in RTE_Device.h (in example\source\config):

#define APOLLOGPIO ENABLED 1

Add apollogpio.c to your project and include apollogpio.h in you C-file. Following code gives
an example how to poll the GPIO:

#include "mcu.h"
#include "apollogpio.h"
int main(void)
{
ApolloGpio_GpiolnputEnable(PIN_GP1028,TRUE); //set GP1028
//to input
ApolloGpio_GpiolnputEnable(PIN_GP1017,TRUE); //set GPI017
//to input
while(1)
if (ApolloGpio GpiolsSet(PIN_GPI1028)) //button SW1 is pressed
//do the script executing code
bs
%

EEU-UG-2017120001-10 -16 - © Fujitsu Electronics Europe GmbH
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2.5.2 Drive buttons via IRQ

Start with the FEEU MCU Temlate for Apollo 1 or Apollo 2. Enable GPIO FEEU Low-Level-
Driver for Apollo in RTE_Device.h (in example\source\config):

#define APOLLOGPIO ENABLED 1

Add apollogpio.c to your project and include apollogpio.h in you C-file. Following code gives
an example how to use GPIOs with callbacks:

#include "mcu.h™
#include "apollogpio.h"

static volatile boolean_t bSwlCal lbackHappened = FALSE;
void Swl Callback(uint8 t u8Gpio)

bSwlCal lbackHappened = TRUE;
}

int main(void)
ApolloGpio Registerlrq(PIN_GPI1028,

GpioFallingEdge,
Swl Callback); //set GPI1028 to IRQ usage

NVIC ClearPendinglRQ(GPI10_IRQN); //clear pending flag
NVIC_EnablelRQ(GPIO_IRQN); //enable IRQ
NVIC_SetPriority(GP10_IRQn,1); //set priority of IRQ

//smaller value means
//higher priority

while(l)
if (bSwilCallbackHappened) //button SW1 is pressed

bSwlCal lbackHappened = FALSE;
//do the script executing code

}

}
S

© Fuijitsu Electronics Europe GmbH -17 - EEU-UG-2017120001-10
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26 RBGLED

The user RGB LED is connected as followed:

N

o, _—\\‘ GPIO4s  (ILEDREDID
v | IS
N — GPIO43  (LEDGREEN)
| S |
— GPi0a2  (LEDBIUED
—_

Figure 1-10: RGB LED at EVK-Apollo-Base

Start with the FEEU MCU Temlate for Apollo 1 or Apollo 2. Enable CTIMER FEEU Low-
Level-Driver for Apollo in RTE_Device.h (in example\source\config):

#define APOLLOCTIMER_ENABLED 1
#define APOLLOGPIO_ENABLED 1

Add apolloctimer.c to your project and include apolloctimer.h in you C-file. Following code
gives an example how to use a PWM to dim a LED:

#include "mcu.h"
#include "apollogctimer.h"

int main(void)

{
ApolloCTimer_PwmInitByGpio(PIN_GP1042,TRUE); //set GP1042
//to PWM
ApolloCTimer PwmlnitByGpio(PIN _GP1043,TRUE); //set GP1043
//to PWM

ApolloCTimer_ PwmInitByGpio(PIN_GP1046,TRUE); //set GPI1046 to
PWM

ApolloCTimer_PwmSetDutyByGpio(42,0.5F); //set red LED to
//50% duty cycle
while(l)
{
__NOPQ);

EEU-UG-2017120001-10 -18- © Fujitsu Electronics Europe GmbH
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2.7 Arduino Headers
Arduino functions can be used by just selecting the pin in the way ARDUINO_<FUNCTION>.

Example:

Function AO:
Function RXD:
Function SS:
Function SDA:

ARDUINO_AO0, PIN_GPI012 (for Apollo 1), PIN_GPIO16 (for Apollo 2)
ARDUINO_DO or ARDUINO_RXD, PIN_GPIO36

ARDUINO_D10, ARDUINO_SS, PIN_GPIO27

ARDUINO_D18, ARDUINO_SDA, PIN_GPIO6

A complete list is attached:

Arduino | Function Description Apollo 1 Apollo 2

Default Function Default Function
NC not connected
IOREF 10 reference voltage
RESET Reset
3.3V 3.3V bold marked: bold marked:
5V 5V differences between | differences between
GND GND Apollo 1/ Apollo 2 Apollo 1 / Apollo 2
GND GND
Vin Vin
A0 A0 GPIO or Analogport A0 | GPI012/ADCO GPI1016/ADCSEOQ
Al Al GPIO or Analogport A1 | GPI013/ADC1 GPI034/ADCSE6
A2 A2 GPIO or Analogport A2 | GPIO14/ADC2 GPIO11/ADCSE2
A3 A3 GPIO or Analogport A3 | GP1031/ADC6 GPIO31/ADCSE3
A4 A4 GPIO or Analogport A4 | GPI032/ADC7 GPIO32/ADCSE4
A5 A5 GPIO or Analogport A5 | GPIO30/ADC5 GPI033/ADCSE5
0/RXD | DO or RXD GPIO or UART RXD GP1036/UARTRX GPI1036/UART1RX
1/TXD D1orTXD GPIO or UART TXD GPIO35/UARTTX GPIO35/UART1TX
2 D2 GPIO or PWMO GP1025/TCTAO GPIO25/TCTAO
3 D3 GPIO or PWM1 GP1026/TCTBO GPI1026/TCTBO
L} D4 GPIO or PWM2 GPIO18/TCTA1 GPIO18/TCTAL
5 D5 GPIO or PWM3 GP1019/TCTB1 GPI019/TCTB1
6 D6 GPIO or PWM4 GPIO46/TCTA2 GPIO46/TCTA2
7 D7 GPIO or PWM5 GPI047/TCTB2 GPI047/TCTB2
8 D8 GPIO or PWM6 GPIO48/TCTA3 GPIO48/TCTA3
9 D9 GPIO or PWM7 GPIO49/TCTB3 GPIO49/TCTB3
10/SS D10 orSS GPIO or Chipselect GP1027/M1nCE4 GP1027/M1nCE4
11/Mo0SlI | D11 or MOSI GPIO or SPI MOSI GPIO10/M1MOS GPIO10/M1MOS
12/MI1S0 | D12 or MISO GPIO or SPI MISO GPI09/M1MISO GPIO9/M1MISO
13/SCK | D13 or SCK GPIO or SPI SCK GPI08/M1SCL GPIO8/M1SCL
GND GND
AREF Analog Reference GPIO16
18/SDA | D18 or SDA GPIO or [2C SDA GPIO6/MOSDA GPIO6/MOSDA
19/scL | D19orSCL GPIO or 12C SCL GPIO5/MOSCL GPI0O5/MOSCL

© Fuijitsu Electronics Europe GmbH
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2.7.1 Using Digital 10

Digital 10s are available as A0...5 and D0..D13 and D18..19. Digital I0s can be also directly
addressed by using GP100..49.

The Naming is: ARDUINO_A<x>, ARDUINO_D<y> or PIN_GPIO<z>

Start with the FEEU MCU Temlate for Apollo 1 or Apollo 2. Enable GPIO FEEU Low-Level-
Driver for Apollo in RTE_Device.h (in example\source\config):

#define APOLLOGPIO ENABLED 1

Add apollogpio.c to your project and include apollogpio.h and skamapollobase.h in you C-
file. Following code gives an example how to poll the GPIO:

#include "‘mcu.h""

#include "‘skamapollobase.h™
#include "apollogpio.h"

int main(void)

ApolloGpio_GpiolnputEnable(ARDUINO_DO, TRUE);
ApolloGpio_GpioOutputEnable(ARDUINO D1,TRUE);
while(1)
{

iT (ApolloGpio_GpiolsSet(ARDUINO_DO))

ApolloGpio_GpioSet(ARDUINO_D1);
+

else

ApolloGpio_GpioClear(ARDUINO_D1);
b

by
by
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2.7.2 Using ADC

Apollo 2 Apollo 1
ADC GPIO ADC  GPIO Arduino
ADCSED ' GPIO16: ADCO GPIO12
ADCSEB PIO: ADC1 GP1013
ADCSE2 ' GPIO11: ADC2 GPI014
ADCSE3 (GPIO3L' ~ADC6  (GPIO3L
ADCSE4 GPI032 ADC7 GPI1032
ADCSE5S ' GPIO33) ADCS GPI030

o
&

Digital IOs are available as AO...5.
The Naming is: ARDUINO_A<n>

Start with the FEEU MCU Temlate for Apollo 1 or Apollo 2. Enable GPIO FEEU Low-Level-
Driver for Apollo in RTE_Device.h (in example\source\config):

#define APOLLOADC_ENABLED 1
#define APOLLOGPIO_ENABLED 1

Add apollogpio.c and apolloadc.c to your project and include apolloadc.h and
skamapollobase.h in you C-file. Following code gives an example how to poll the ADC:

#include "‘mcu.h"

#include "'skamapol lobase.h"
#include "apolloadc.h"

int main(void)

{
float32 t f32AdcValue = 0.0F;
while(l)
Ff32AdcValue = ApolloAdc_SimpleReadByPin(ARDUINO_AO0);
+
+
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2.7.3 Using PWM

PWM
TCTB3

—
al

TCTB2

TCTB1
TCTAL
TCTBO
TCTAD

b=
"l"l l' 3
=
=
(o]
g
=

Start with the FEEU MCU Temlate for Apollo 1 or Apollo 2. Enable CTIMER FEEU Low-
Level-Driver for Apollo in RTE_Device.h (in example\source\config):

#define APOLLOCTIMER_ENABLED 1
#define APOLLOGPI0O_ENABLED 1

Add apolloctimer.c to your project and include apolloctimer.h and skamapollobase.h in you
C-file. Following code gives an example how to use a PWM at D2:

#include "mcu.h"
#include "'skamapollobase.h™
#include "apollogctimer.h"

int ain(void)
ApolloCTimer_PwmInitByGpio(ARDUINO_D2,TRUE);

ApolloCTimer_PwmSetDutyByGpio(ARDUINO D2,0.5F);//set red LED to
//50% duty cycle

while(l)
{
__NOPQ);
+
+
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2.7.4 Using SPI

Arduino  SPI
y M1SCK
MIMISO
M1MOSI
M1nCE4

Start with the FEEU MCU Temlate for Apollo 1 or Apollo 2. Enable IOM FEEU Low-Level-
Driver for Apollo in RTE_Device.h (in example\source\config):

#define IOMSTR1_ENABLED 1
#define APOLLOGPIO_ENABLED 1
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Add apolloiom.c to your project and include apolloiom.h and skamapollobase.h in you C-file.
Following code gives an example how to use the IOM:

#incude "mcu.h"

#include "'skamapollobase.h™
#include "apolloiom.h"
#include "apollogpio.h"

const stc_apolloiom_config_t stclomConfig = {
lomInterfaceModeSpi, //use SPI mode

15000000UL, //frequency
FALSE, //SPHA setting
FALSE, //SPOL setting
0, //\riteThreshold
60 //ReadThreshold

};

int main(void)

{

uint8 t b = OxAA;
ApollolOM_Configure(IOMSTR1,&stclomConfig);
ApollolIOM_Enable(IOMSTR1);
ApolloGpio_GpioOutputEnable (ARDUINO_SS,TRUE);

CLEAR_GPIOCARDUINO_SS); //set chipselect

//send one byte

Apollolom_SpiWriteByte(IOMSTR1, 0, b, AM _HAL 10M_RAW);
//read one byte

b = Apollolom_SpiReadByte(10MSTR1, O, AM HAL 10M_RAW);
SET_GPIOCARDUINO_SS); //clear chipselect

while(l)

__NOPQ);

}
t
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2.7.5 Using I12C

Arduino  12C
@D moscL
 @DIZD  MOSDA

Start with the FEEU MCU Temlate for Apollo 1 or Apollo 2. Enable IOM FEEU Low-Level-
Driver for Apollo in RTE_Device.h (in example\source\config):

#define IOMSTRO_ENABLED 1
#define APOLLOGPIO_ENABLED 1
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Add apolloiom.c to your project and include apolloiom.h and skamapollobase.h in you C-file.
Following code gives an example how to use the IOM:

#incude "mcu.h"

#include "'skamapollobase.h™
#include "apolloiom.h"
#include "apollogpio.h"

const stc_apolloiom_config_t stclomConfig = {
lomInterfaceModel2C, //use SPI mode

400000UL, //frequency
FALSE, //SPHA setting
FALSE, //SPOL setting
0, //\riteThreshold
60 //ReadThreshold

};

int main(void)

{

uint8 t b = OxAA;
ApollolOM_Configure(IOMSTR1,&stclomConfig);
ApollolIOM_Enable(IOMSTR1);
ApolloGpio_GpioPul lupEnable(BOARD_12C_SCL_PIN,TRUE);
ApolloGpio_GpioPullupEnable(ARDUINO_SDA,TRUE) ;
ApolloGpio_GpioSelectPul lup(ARDUINO_SCL,Pull 1Up6K) ;
ApolloGpio_GpioSelectPul lup(ARDUINO_SDA,Pull 1Up6K) ;
ApolloGpio_GpiolnputEnable (ARDUINO_SCL,TRUE);
ApolloGpio_GpiolnputEnable (ARDUINO_SDA,TRUE);
ApolloGpio_GpioSelectFunction(ARDUINO _SCL _PIN,
ARDUINO_SCL_FUNC);
ApolloGpio_GpioSelectFunction(ARDUINO_SDA,
ARDUINO_SDA FUNC);

// Writing 1 byte data for address 5, register Ox11
Apollolom_I2CWriteRegister (1OMSTR1,0x05,0x11,&b,1);

// Reading 1 byte data for address 5, register Ox11
Apollolom_I2CReadRegister (10MSTR1,0x05,0x11,&b,1);
while(1)

__NOPQ);
}
}

EEU-UG-2017120001-10 - 26 - © Fujitsu Electronics Europe GmbH



o)
FUJITSU

FEEU Ultra-Low-Power Apollo Evaluation Kit Platform
Chapter 3 Connectors

3 Connectors

Note:

All data and power supply lines connected to this starter kit should be kept as
short as possible, with a maximum allowable length of 3m. Shielded cables
should be used for data lines. As a rule of thumb, the cable length used when
connecting external circuitry to the MCU pin header connectors for example
should be less than 20cm. Longer cables may affect EMC performance and
cause radio interference.
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FEEU Ultra-Low-Power Apollo Evaluation Kit Platform

3.1 Jumpers
Jumper | Description Default Options
1-2: Power via DC-in
IP6 Set the power source 2-3 2-3: Power via Debug-USB-Port
JP1 Remove for VBAT usage closed Open for VBAT usage
Apollo1: 1-2 1-2 GPI013/ADC1 (Apollo)
JP10 Arduino Al Selection Apollo2: 2-3 2-3 GPI037/ADC6 (Apollo 2)
Apollo1: 1-2 1-2 GPI030/ADCS5 (Apollo)
JP10 Arduino A5 Selection Apollo2: 2-3 2-3 GP1033/ADC5 (Apollo 2)
JP12 Solder Jumper, SWDCLK closed
JP13 Debugger Program Mode open closed: start in USB programming mode
JP14 Solder Jumper, SWO closed
JP15 Solder Jumper, Reset closed
Select power delivery 1-2: Direct via 3.3V
JP16 Arduino headers 1-2 2-3: Include to power measurement
P17 RGB LED (Red) closed
JP18 RGB LED (Red) closed
JP19 RGB LED (Red) closed
P2 Solder Jumper, SWDIO closed
1-2,3-4: Current probe via shunt
JP3 Select current probe 1-2,3-4 2-3: No current Measurement, no shunt
JP4 Debugger I12C and SPI mode |open closed in 12C and SPI mode
JP5 Debugger SPI mode open closed in SPI mode
Apollo: 1-2 12C, UART
Apollo 2: 1-2 12C, SPI-Master
Debugger Apollo 1 /2 UART | Apollol: 1-2 Apollo: 2-3 SPI-Slave
JP7 mode Apollo2: 2-3 Apollo 2: 2-3 SPI-Slave, UART
Apollo1: 1-2 1-2 GPI014/ADC2 (Apollo)
JP8 Arduino A2 Selection Apollo2: 2-3 2-3 GPI011/ADC2 (Apollo 2)
Apollol: 1-2 1-2 GPI012/ADCO (Apollo)
P9 Arduino AO Selection Apollo2: 2-3 2-3 GP1016/ADCO (Apollo 2)
Debugger Apollo 1 /2 UART |Apollo: 2-4 UART | Apollo: 3-4 SPI, 2-4 UART
P1 mode Apollo 2: 3-4 UART | Apollo 2: 3-4 SPI-Slave, 3-4 UART, 4-6 SPI-Master
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3.1.1 Apollo 1 Jumper Configuration

I
JIPS P4

JP10 IP7
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3.1.2 Apollo 2 Jumper Configuration

I
JIPS P4

1.1
i

JP10 IP7
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3.2 GPIO Connection

3.2.1 Apollo 1 GPIO Connection

GPIO Usage GPIO Usage
GPIO0 Debugger SCL / SCK / RXD GPIO37 |-
GPIO1 Debugger SDA / MOSI / TXD GPIO38 |-
GPIO2 Debugger MISO GPIO39 BLE Connector UARTTX
GPIO3 Debugger CS GP1040 BLE Connector UARTRX
GPIO4 BLE Connector PWR GPIO41 Debug - SWO
GPIO5 Arduino pin 19, 12C SCL GPI1042 RGB LED - Red
GPIO6 Arduino pin 19, 12C SDA GP1043 RGB LED - Green
GPIO7 - GPI0O44 BLE Connector
GPIO8 Arduino pin 13, SPI SCK GP1045 RGB LED - Blue
GPIO9 Arduino pin 12, SPI MISO GPI0O46 Arduino pin 6
GPIO10 Arduino pin 11, SPI MOSI GPI1047 Arduino pin 7
GPIO11 - GPI048 | Arduino pin 8
GPIO12 Arduino A0 GPI049 | Arduino pin 9

GPIO13 Arduino Al

GPIO14 Arduino A2

GPIO15 -

GPIO16 -

GPIO17 Button SW2

GP1018 Arduino pin 4

GPI019 Arduino pin 5

GPI1020 Debug - SWDCLK

GPI021 Debug - SWDIO

GPI1022 -

GP1023 BLE Connector

GP1024 BLE Connector

GPl1025 Arduino pin 2

GPI1026 Arduino pin 3

GPI1027 Arduino pin 10, SPI CS

GP1028 Button SW1

GPI1029 BLE Connector

GPI030 Arduino A5

GP1031 Arduino A3

GPI032 Arduino A4

GPIO33 -

GPIO34 -

GPIO35 Arduino pin 1, UART TX

GPIO36 Arduino pin 0, UART RX
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FEEU Ultra-Low-Power Apollo Evaluation Kit Platform

3.2.2 Apollo 2 GPIO Connection

GPIO
GPIOO0

Usage
Debugger SCL / SCK

GPIO

GPIO39

Usage
BLE Connector UARTTX/SCK

GPIO1

Debugger SDA / MOSI / RXD

GP1040

BLE Connector UARTRX/MISO

GPIO2

Debugger MISO / TXD

GPI0O41

Debug - SWO

GPIO3

Debugger CS

GP1042

RGB LED - Red

GPIO4

GPIO43

RGB LED - Green

GPIO5

Arduino pin 19, 12C SCL

GP1044

BLE Connector RTS/MOSI

GPIO6

Arduino pin 19, I2C SDA

GP1045

RGB LED - Blue

GPIO7

GPI1046

Arduino pin 6

GPIO8

Arduino pin 13, SPI SCK

GPI1047

Arduino pin 7

GPIO9

Arduino pin 12, SPI MISO

GPI10O48

Arduino pin 8

GPI010

Arduino pin 11, SPI MOSI

GPI1049

Arduino pin 9

GPIO11

Arduino A2

GPI1012

GPIO13

GPI014

GPIO15

GPIO16

Arduino AO

GPIO17

Button SW2

GPI1018

Arduino pin 4

GPIO19

Arduino pin 5

GP1020

Debug - SWDCLK

GP1021

Debug - SWDIO

GP1022

BLE Connector PWR

GPIO23

BLE Connector

GP1024

BLE Connector

GP1025

Arduino pin 2

GPIO26

Arduino pin 3

GP1027

Arduino pin 10, SPI CS

GPIO28

Button SW1

GP1029

BLE Connector CTS/CE

GPI1030

GPI031

Arduino A3

GP1032

Arduino A4

GPIO33

Arduino A5

GPI1034

Arduino Al

GPIO35

Arduino pin 1, UART TX

GPIO36

Arduino pin 0, UART RX

GPI1037

GPIO38
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3.3 Arduino Header

3.3.1 Apollo 1 Arduino Header

Apollo1 Arduino Pinout

ADCO GPI012/
ADC1 GPIO13
ADC2 GPI014/
ADC6 GPIO31/
ADC7 GPI032/
ADC5 GPIO30)

B

E:!g
Hi

|

==
2
4

AREF
GND

TCTB3
TCTA3

TCTB2

TCTB1
TCTAL

TCTAOD

=
&
R

-
Q
g

| 8 @riozm 6 @D 4 Grioas 2 (Grioa) BN i
(APOLLO | @RDUINO ‘ANALOG @RIITIY ( SERIAL ) s ¢ @D
© Fuijitsu Electronics Europe GmbH -33- EEU-UG-2017120001-10



o)
FUJITSU

FEEU Ultra-Low-Power Apollo Evaluation Kit Platform
Chapter 3 Connectors

Arduino Function Apollo 1
Default Function Func 0 | Func 1 | Func 2 | Func 3 ‘ Func 7
NC not connected
IOREF 10 reference voltage
RESET Reset
3.3V 3.3V bold marked: red marked:
default
5V 5V differences between | usage
GND GND Apollo 1/ Apollo 2
GND GND
Vin Vin
A0 GPIO or Analogport A0 | GPI012/ADCO ADCO[A] | MInCEO | TCTAO |gpio12
SWO
AL GPIO or Analogport AL | GPIO13/ADCL DR MINCELS  TCTB0 | 51013 [N@)
UARTTX
A2 GPIO or Analogport A2 | GPIO14/ADC2 B M1nCE2 0] |cpio1a
A3 GPIO or Analogport A3 | GPI031/ADC6 ADC6[A] | MOnCE4 | TCTA3 |Gpj031
A4 GPIO or Analogport A4 | GPI032/ADC7 ADC7[A] | MOnCES | TCTB3 |Gp|032
A5 GPIO or Analogport A5 | GPIO30/ADC5 ADCS [A] | MInCE7 | TCTB2 |Gpo30
O/RXD GPIO or UART RXD GPIO36/UARTRX MinCE1 | UARTRXII| Gpio36
Minceo | UARTTX
1/TXD GPIO or UART TXD GPIO35/UARTTX [0] GPIO35
2 GPIO or PWMO GPIO25/TCTAO MOnCE2 | TCTAD |Gpio25
3 GPIO or PWM1 GPIO26/TCTBO MOnCES | TCTBO |gpjo26
4 GPIO or PWM2 GPIO18/TCTAL CMPAD1 [A] | MOnCE2 | TCTAL |Gpio18
5 GPIO or PWM3 GPIO19/TCTB1 CMPRFO[A] | MOnCE3 | TCTBl |Gpio19
6 GPIO or PWM4 GPIO46/TCTA2 MOnCE4 | TCTAZ | Gpjo46
7 GPIO or PWMS5 GPIO47/TCTB2 MOnCES | TCTBZ | gpjo47
8 GPIO or PWM6 GPIO48/TCTA3 MOnCE6 | TCTA3 |Gpio4s
9 GPIO or PWM7 GPI049/TCTB3 MOnCE7 | TCTB3 | gpjo49
10/SS GPIO or Chipselect GPI027/M1nCE4 MInCE4 | TCTAl | gpio27
M1MOSI
11/MOSI GPIO or SPI MOS| GpiolomiMos | MIWIRS[S] [0] MONCE6 | 5pi010
MIMISO
12IMISO GPIO or SPI MISO GPIOY/MIMISO WAL I MONCES | &piog
M1SCK
13/SCK GPIO or SPI SCK GPIO8/M1SCL HIEELE] (0] B crios
GND GND
AREF Analog Reference
MOMISO
18/SDA GPIO or 12C SDA GPIO6/MOSDA TR 0 R crios
19/SCL GPIO or 12C SCL GPIOS/MOSCL MOSCL [S] | MOSCK[O] | UARTS [O] | gpjos
10S 10 Slave UART1 UART1
10M0 10 Master 0 UARTO UARTO
I0M1 10 Master 1 Counter/Timers
10 Master 2 Clock output
10 Master 3 GPIO (* = Power Switch included)
10 Master 4 Debug/Special
1I0M5 10 Master 5 Loopback
Analog Analog Modules (ADC, VCOMP) Audio Audio
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3.3.2 Apollo 2 Arduino Header
Apollo 2 Arduino Pinout

a o
() ()
© (0]
® ®
© (O]
(O] ®
(O] ®
(0] O] | @EET»  MoscL
© (O ) @S MOSDA
© o
g 8
A3 M1sCK
am : S 34—
© ® PIO10 (I M1MOSI
© (O] PI027, (UEOND MinCE4
® ® )
o 8 5 ) GED
ADCSE0 (NI4T0 (GPIO16 g g - -
ADCSE6 (SN (GPIO34
ADCSE2 (7167 (GPIO11 © o =
ADCSE3 (WAF) (GPIO31 ® @ — e
ADCSE4 (1810 GPIO32 © @ GPIO3S @72 UARTTX .
ADCSE5 (19 ) GPIO33 g GPIO36 @NOND UARTRX

] ]
! 7 Manceo (GPIO29 5 (Gp1023) 3 M4SCK  UARTNTX (GPIO39 ] MaMISO UARTnRK (GPIOA0 |
] ]
] ]
| 8 @Pioza X GND 4 mawmos (Gpioaa 2 Grio22) EEN |

|

' APOLLO ARDUINO ANALOG @TIT[LY SERIAL = spi 20 @D
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Arduino Function Apollo 2
Default Function ‘ Func 0 ‘ Func 1 | Func 2 ‘ Func 3 | Func 4 | Func 5 | Func 6 ‘ Func 7
NC not connected
IOREF 10 reference voltage
RESET Reset
red
3.3V 3.3V bold marked: marked:
differences

5V 5V between default usage
GND GND Apollo 1/ Apollo 2
GND GND
Vin Vin
A0 GPIO or Analogport A0 | GPIO16/ADCSEQ ADCSEO | MOnCE4 TRIGO GPIO16 | M2nCE3 CMPINO UARTOTX UALRTS
Al GPIO or Analogport AL | GPIO34/ADCSE6 ADCSE6 | MOnCE7 | M2nCE3 | GPIO34 | CMPRF2 M5nCE2
A2 GPIO or Analogport A2 | GPIO11/ADCSE2 ADCSE2 | MOnCEO - GPIO11 | M2nCE7 UAICTS | UARTORX | PDM_DATA
A3 GPIO or Analogport A3 | GPIO31/ADCSE3 ADCSE3 | MOnCE4 TCTA3 GPIO31 | UARTORX TCTB1
A4 GPIO or Analogport A4 | GPI032/ADCSE4 | APCSE4 | MONCES | TCTB3 | GPIO32 Tzl
A5 GPIO or Analogport A5 | GPI033/ADCsES | APCSES | MONCE6 CipliokE
0/RXD GPIO or UART RXD GPIO36/UARTIRX TRIG1 M1nCE1 | UART1RX | GPIO36 M2nCEO UAOCTS
UTXD GPIO or UART TXD GPIO35/UARTLTX ADCSE7 | M1nCEO | UART1TX | GPIO35 TCTA1 UAORTS
2 GPIO or PWMO GPIO25/TCTAO MOnCE2 TCTAO GPIO25 M2SDA M2MISO
3 GPIO or PWML GPIO26/TCTBO MOnCE3 TCTBO GPIO26 | M2nCEO TCTA1 M5nCE1
4 GPIO or PWM2 GPIO18/TCTAL CMPIN1 | MOnCE2 TCTAl GPIO18
5 GPIO or PWM3 GPIO19/TCTB1 CMPRFO | MOnCE3 TCTB1 GPIO19 TCTA1 ANATEST1 12S_BCLK
6 GPIO or PWM4 GPIO46/TCTA2 -I MOnCE4 TCTA2 GPIO46 TCTA1 M5nCE4
7 GPIO or PWM5 GPIO47/TCTB2 M2nCE5 | MOnCES TCTB2 GPIO47 | M5WIR3 M5MOSI
8 GPIO or PWM6 GPI048/TCTA3 M2nCE6 | MOnCE6 TCTA3 GPIO48 M5SCL M5SCK
9 GPIO or PWMT7 GPIO49/TCTB3 M2nCE7 | MOnCE7 TCTB3 GPIO49 M5SDA M5MISO
10/SS GPIO or Chipselect | GPIO27/M1nCE4 - MInCE4 | TCTAL | GPIO27] M2SCL | M2SCK
11/MOSI GPIO or SPI MOSI GPIO10/M1MOS M1WIR3 | M1IMOSI | MOnCE6 | GPIO10 | M2nCE6 UALIRTS
12/MISO__| GPIO or SPI MISO GPIO9/MIMISO MDA MM SO ©7!009 WARTAIRD
13/SCK GPIO or SPI SCK GPIO8/M1SCL M1SCL M1SCK | MOnCE4 | GPIO08 | M2nCE4 UART1TX
GND GND
AREF Analog Reference GPIO16 ADCSEO | MOnCE4 TRIGO GPIO16 | M2nCE3 CMPINO UARTOTX UAL1RTS
18/SDA GPIO or 12C SDA GPIO6/MOSDA MOSDA | MOMISO | UAOCTS | GPIO06 M1nCEO 12S _DAT
19/SCL GPIO or I2C SCL GPIO5/MOSCL MOSCL | MOSCK | UAORTS | GPIO0S MInCE2

10S 10 Slave UART1 UART1

I0MO 10 Master 0 UARTO UARTO

I0M1 10 Master 1 Counter/Timers

10M2 10 Master 2 Clock output

10 Master 3 GPIO (* = Power Switch included)
10 Master 4 Debug/Special
I0M5 10 Master 5 Loopback
Analog Analog Modules (ADC, VCOMP) Audio Audio
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4 Appendix

4.1 Schematics
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4.2 Figures

Figure 0-1: Overview EVK-Apollo-Baseboard..............cueeeveieiiiiiceeee e 9
Figure 0-2: Apollo 1 /2 BreakoUt-BOard..............ccoiiiiiiiiiiieee et a e e 9
Figure 1-1: FEEU EVK-Apollo-Baseboard FEAtUres...........ceveiiiiiiiiiiiiiiee e 10
Figure 1-2: Breakout-Board Orentation ............cceeiiiiiiiieeiiiiee e 11
Figure 1-3: USB CONNECLON........uuiiiieeeii it iee et e e s s e e e e e e e s s et bae e e e e e e e e e e nnnnrneees 12
Figure 1-4: External DVM CONNECHON. ........ouiiiiiiiiie ettt 13
Figure 1-5: Include Arduino-Header in Power Measurement .............cccevcvveeiieen e siee s 13
Figure 1-6: USB t0 UART CONVEIE ........uuiiiiiieeie e et e e st r e e e e e s ssanaraae s e e e e e s e e snnnnnees 14
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Figure 1-7: Apollo 1 jumper configuration for UART USQQE ......cccvveevieeeiiiiiiiiieeeee e 14
Figure 1-8: Apollo 2 jJumper configuration for UART USAQE .........uvvveriiiiriieiiiiieee e e 14
Figure 1-9: Buttons SW1 and SW2 at EVK-APOII0-BASE...........ccceveiiiiiiiiiiieeeeec e 16
Figure 1-10: RGB LED at EVK-APOIIO-BASE ..........cccviiiiiiiie et 18
4.3 Index

No index entries found.
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5 Information in the WWW

Information about FUJITSU ELECTRONICS EUROPE Products
can be found on the following Internet pages:

http://www.fujitsu.com/feeu
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6 Recycling

Gultig fur EU-Lander:

Gemal} der Europaischen WEEE-Richtlinie und deren Umsetzung in landesspezifische
Gesetze nehmen wir dieses Gerat wieder zurtick.

Zur Entsorgung schicken Sie das Gerat bitte an die folgende Adresse:

Fujitsu Electronics Europe GmbH
Warehouse/Disposal
Monzastralie 4a

D-63225 Langen

Valid for European Union Countries:

According to the European WEEE-Directive and its implementation into national laws we
take this device back.

For disposal please send the device to the following address:

Fujitsu Electronics Europe GmbH
Warehouse/Disposal
Monzastralie 4a

D-63225 Langen

GERMANY

- END --
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