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GigaDevice 32 hit ARM® Cortex®-

n the first part of the series of

these articles we reviewed the
architecture of the GigaDevice
GD32™ARM® Cortex® RISC MCU
families, in the second part of the
series the evaluation hoards for
testing the microcontroliers have
been introduced. In this paper we
show a possible way to start
working with them using a popular
development system called
CrossStudio for ARM 4.1. and show
some software examples using the
MCU features.

GD32 is a new 32-bit high performance,

low power consumption universal
microcontroller family powered by the
ARM Cortex-M3 RISC core, which
targeted at various MCU application
areas. GD32 family integrates features to
simplify system design and provide
customers wide range of comprehensive
MCU

portfolios with proven technology and

and superior cost effective

great innovation.
The GD32 MCU incorporates the 32-bit

ARM  Cortex-M3
operating at 108 MHz max frequency

processor  core
with Flash accesses zero wait states to
obtain maximum efficiency. GD32 series
of MCUs also bring much advantage to
the end-user.

The max speed of GD32 MCU has
50% than the
competing products.

increased market
Code execution
efficiency of the same frequency has
enhanced 30%-40%.

consumption of the same frequency has

Current

reduced 20%-30%. These performances
provide capability  and
bandwidth options for various market

maximum
requirements.
In order to start testing the GD32 family

microcontrollers GigaDevice launched
different versions of test boards from




basic starter kits to fully equipped

evaluation boards, which have been

introduced in the previous article.

GD32 Starter kit

The GigaDevice Starter Kits, which we
are using for demonstrating some
features of the GD32F170 series include
an 1/O Extension Header for all of the
package pins to allow quick connection
of prototyping. The USB connector of
the GD-Link, - a programmer and
debugger for the GD32 MCU’s
connects to the PC providing both power
supply and data link for accessing the
controller and debugging our program.

Development tools - CrossWorks
for ARM 4.1

Comprehensive support for GigaDevice
microcontroller devices are available for
several well-known standard
development tools such as Keil compiler
or Rowley’s CrossWorks for ARM
providing complete development
environment for creating, debugging and
verifying embedded applications.
Rowley has an evaluation policy, that
user can either choose a limited code
size version (max 16KB), or a fully
functional time-limited version (30 day
trial) for free. (Keil MDK-ARM Lite
Edition offers also free evaluation for a
limited code size of 32 Kbytes).
CrossWorks for ARM is a complete
C/C++ and  assembly  language
development system for — among many
others - Cortex-M microcontrollers.

The CrossStudio Integrated
Development Environment natively
built IDE, which takes care of editing,
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1 | Starter kit for the GD32F170C8T6 GigaDevice
GD32™ ARM® Cortex®-M3 microcontroller

building, downloading, and debugging
over SWD/ITAG.

General purpose 1/0 ports (GPI0)

There are 55 general purpose 1/O pins
(GPIO) on board at the GD32F170C8T6
GigaDevice GD32™ ARM® Cortex®-
M3 microcontrollers organized in blocks
of PAO ~ PA15, PBO ~ PB15, PCO ~
PC15, PD2, PFO/PF1, PF4 ~ PF7 to
implement logic input/output functions.
Each GPIO port has related control and
to meet the

configuration registers

requirements of specific applications.

The GPIO ports are pin-shared with
other alternative functions (AFs). Each
of the GPIO pins can be configured by
software as an output (push-pull or open-
drain set up by output mode registers), as
input, as peripheral alternate function or
as analog mode. The maximum speed of
the ports are configurable by output
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2 | Explanation Basic structure of a standard 1/O port bit

speed registers. Each GPIO pin can be
configured as pull-up, pull-down or no
pull-up/pull-down (floating) by pull
up/pull down registers. All GPIOs are
high-current capable except for analog
all the
functions are inactive and the GPIO

mode. Initially alternative
ports are configured into the input
floating mode that input disabled without

Pull-Up(PU)/Pull-Down(PD) resistors.

When GPIO pin is configured as Input:
- The Schmitt Trigger Input is activated
- The weak pull-up and pull-down

o

[

3 | GPIO port set up as INPUT
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resistors could be chosen

- Every AHB2 clock cycle the data
present on the I/O pad is got to the Data
Input Register.

- The Output Buffer is disabled.

When GPIO pin is configured as output:

- The Schmitt Trigger Input is activated.
- The weak pull-up and pull-down
resistors could be chosen.

- The Output Buffer is enabled:

o Open Drain Mode: A “0” in
the Output register activates the N-MOS
while a “1” in the Output register leaves
the port in Hi-Z.

o Push-Pull Mode: A “0” in the
Output register activates the N-MOS
while a “1” in the Output register
activates the P-MOS.

- A read access to the Data Output

endrich



register gets the last written value in
Push-Pull mode.

- A read access to the Data Input
Register gets the I/O state in open drain
mode

~J
! Schmitt trigger

Input driver

4| GPIO port set up as OUTPUT

When GPIO pin is used as analog
configuration:

- The weak pull-up and pull-down
resistors are disabled.

- The Output Buffer is disabled.

- The Schmitt Trigger Input is de-
activated.

- Read access to the Data Input Register
gets the value “0”.
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5 | GPIO port set up as ANALOG input

Analog / Digital converters (ADC)

The 12 bit resolution analog-to-digital
converter uses successive approximation
to detect voltage connected to the ADC
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with a maximum conversion
interval of lus (speed=1MS/s). For
GD32F170xx and above the conversion
rate is doubled, and the less resolution
(10 or 6 bit) is selected the higher the
The ADC
converter has 19 multiplexed channels,

pins,

sampling speed may be.
which are used to measure the signals
from 16 external and 3 internal signal
sources (used for the built in temperature
sensor, the reference voltage and battery
voltage monitoring).

Analog watchdog allows the application
to detect whether the input voltage
exceeds the user's set of high and low
threshold values. The A/D conversion of
each channel can be performed in single,
continuous, scan, or discontinuous mode.
The result of the ADC conversion will be
stored in a 16 bit data register in left or
right aligned form. Data may be
delivered directly to memory using DMA
in order to maximize the sampling speed.
The supply voltage of the ADC could be
2.6V - 3.6V, and the measurable voltage
VeaaSVinSVppa: When using
analog watchdog function,

range is
the
interrupt (IRQ) can be raised when

an

exceeding user’s set up voltage range.

Demonstration of features using
the starter kit

To demonstrate the functionality of the
GPIO and ADC of the microcontroller,
we made a sample program. The two
user LEDs of the starter kit have been
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used, LED1 and LED2, which are
connected also to the PF6 and PF7 GPIO
ports of the microcontroller. These two
GPIOs
extension header on the left side of the
board.

are also accessible on the

To make our demonstration more visible,
we connected the anodes of a bicolor
LED to the PF6 and PF7 pins of the
header, and the common cathode of the
LED to the GND pin. This LED will
operate synchronous to the LEDI1 and

LED2 green SMD LEDs located on the
top of the board.

For introducing a user interaction, the
key-switch K1 is used, which connects
the PAO GPIO input through a pull-up
resistor to 5V, when pressed. This event
raises an interrupt, and the handler of
this interrupt will light up LEDI and
switches off LED2. At
repeated key-press actions, the LED1&2

alternatively

and the green and red chip of the bicolor
LED will alternate.

6 | Explanation of the circuit sections of the GD32170C-START starter kit
LEDI1&LED?2 user LEDs of the starter kit K1- User key of the starter kit Bicolor LED connected to PF6 and

PF7 GPIO pins and GND
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7 | GD32170C-START starter kit — Button is pressed — LEDs alternate

The following program demonstrates the
usage of the GPIO ports as OUTPUT
(LED) and INPUT (switch) mode.

// GigaDevice GD3217@C-START kit demo
/ v GmbH - demonstartion program 2815.

/¢ Bicoler LED's anodes are connected to the PF6 and PF7 pins
// PFre& re connected to LEDi and LED2 of the board
// a key-button is comnnected to Pae.

-

#include <gd32fixe.h>
#include <stdlib.h>
#include «<stdio.h>

#define LED_PINL 6

BUTTON_PORT GRIOA
BUTTON_EXTI &
extern "C” void ExTIe_1_IRQHandler(woid)
static int count = ;
if (++count & 1)
/7 Turn LED on
GPTO_BOP(LED_PORT) = 1 <¢ LED_PIN1;
GPIO_BC(LED_PORT) = 1 << LED_PINZ;
b
else
1
// Turn LED off

GPIO_BC(LED_FORT) = 1 <¢ LED_PINL;
GPIO_BOP(LED_PORT) = 1 << LED PIN2;

// Clegr interrupt
EXTI_PD = 1 << BUTTON_EXTI;

int main{int argc, char ®argv[])
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int main(int arge, char *argv[]}
{

// Engble GPTOA Gnd GPIOF clock
RCU_AHBEN |= RCU_AHBEN_PAEN | RCU_AHBEN_PFEN;

// configure LED
GPIO_CTL(LED_PORT) = (GPIO_CTL(LED_FORT) & ~(€x3 cc (LED_PINL * 2))) | (exl << (LED_FINL * 2));
‘GPIO_OMODE(LED_PORT) &~ ~LED_PINL;

GPIO_OSPD(LED_PORT) |- 213 <& (LED_PINL * 2)3

GPIO_CTL(LED_PORT) - (GPIO_CTL(LED_PORT) & ~(8x3 ¢¢ (LED_PINZ * 2)}) | (8x1 << (LED_PIN2 = 2));
PNz

GPIO_OMODE(LED_PORT) &= ~LED |
GPIO_OSPD(LED_PORT) |- 843 <2 (LED_PIN2 * 2)3

Liing edge.

)_CTL(BUTTON | LI
GPI0_PUD(BUTTON_PORT) &= ~(2%3 << (BUTTON PX

GPIO_OSPD(BUTTON_PORT) |= 8x3 << (BUTTON_PIN
SYSCFG_EXTISS &= ~7;

/¢ set interrupt priority
riority(EXTIE_1_IRQN, 1);

ble interrupt
nableIRQ(EXTIE_1_TRQN);

The ADC port demonstration may be
done with a small piece of software,
using the internal NTC for temperature
management. The thermistor is forming a
voltage divider with a precision resistor
and as the temperature raises, the voltage
drop on the NTC will change as its
resistance goes down. This voltage is
measured by the ADCO channel. The
concerning code snippet is as follows:
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/* ADC temperature sensor channel

SR
config */

adq_inserted_phannel_config(ADC0,0,ADC_&HANNEL_IG,ADQ_SBMPLETIME_QSQDOINTS);

are trigger ¢! =

/* ADC software trigger enable - Inserted channel A/D conversion */
)

adc software trigger enable (ADCO, ADC INSERTED CHANNEL

!

/* 2ms delay time before the measurement*/

delay_}ms(?OOO};

S ¥ 1ral

K

temperature = (1.42 - ADC IDATAO (ADCO)*3.3/4096) * 1000 / 4.3 + 25;

The above demonstration was just a
small sample to show a very tiny piece
of all possibilities the GigaDevice
GD32™  ARMP® Cortex®-M3/M4
microcontrollers offer to users. Using
any of the well-known ARM
development tools such as KEIL, TAR or
CrossWorks IDEs; and C/C++ language,
a huge variety of tasks can be organized.

As the GigaDevice 32 Bit MCUs are
very with the

similar in functions

users change to this concept. The hobby
people even use today Arduino
development system for STM32DUINO
projects, and now also GD32 based
“DUINO” models are available on the
online marketplaces.

However for professional users we
recommend to use one of the introduced
starter or evaluation kits to start with.
These provide industrial grade solutions

for development and prototyping.




