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Renesas Synergy™ DK-S124

Renesas Synergy S124

e Renesas Synergy DK-S124 v3.0
¢ Microsoft® Windows® 7 Renesas PC

— Synergy €’studio 5.3.1.002

— Synergy Software Package (SSP) v1.2.0

— IARfor Synergy 7.71.1.11989

— Synergy Standalone Configurator 5.3.1.002.

Renesas Renesas Synergy Gallery (https://synergygallery.renesas.com)
S124
30
1. DK-S124
2.
3.
4. Sl
5. S2
6. POT1
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Renesas Synergy™ DK-S124
1.
1
12 D/A
S1 AP
POT1
POT1
1.
2. ADC ADC
2
1

2. Synergy

U9 D/A

21 S1
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Renesas Synergy™

DK-S124

32-MHz ARM® Cortex ®-M0+ CPU

Code Flash (128 KB)

Data Flash (4 KB)

SRAM (16 KB}

14-Bit A/'D Converter
{18 ch.)

12-Bit D/A Converter

Low-Power Analog
Comparator x2

Temperature Sensor

@

&

Data Transfer Confrolier

81 NVIC | SWD | MTB

General PWM Timer
32-Bit

General PWM Timer
16-Bit x6

Capacitive Touch Sensing
Unit (31 ch.)

Azynchroncus General
Purpose Timer x2

©

WOT

6)

USBFS SRAM Parity Emror Check 125-Bit Unique 1D
CAN Ewent Link Controller Flash Area Protection TRNG
Serial Communications Low Power Modes ADC Diagnostics AES (128/256)
Inferface x3 =
Multiple Clocks Clock Frequency
SPI x2 : Accuracy Measurement
Paort Function Select o
i
RIS CRC Calculafor
SAERICK Data Operation Circuit
Paort Output Enable for
GPT
WDT
2.1 S1
2.1 DK-S124
DK-S124
R12AN0051JU0101 Rev.1.01 Page 5 of 22

2017.02.22

RENESAS




Renesas Synergy™ DK-S124
21
S1
Sl 2 6 I O
2 0 4 I O
P QT 1K 0 12
Uzl B MBO 3 2 6 I R
U3l B MBO 3 4 1 S DOA (2C )
U3l B MBO 3 0 0 salz2cC )
ul 0 14 D&
3.
DK-S124 S1 S2 2
(POT1) PMOD LCD
DK-S124 3 LED
35 31 S124
P2_6
S1 ——p» PO_14 U9
ncp2sos | Ea")
PO_4 s1
S2 —
Processor o& 4
R LED1
PO_12
POT1 s
3.1
1 DK-S124 S1 S2
2 3 LED 1
4
3.1
ON/OFF
DK-S124
Simple Record g_ioport
HAL/Common
Synergy IRQ (r _icu)
3.2 S2
200ms
1 3.2
1 DK-S124
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Renesas Synergy™ DK-S124

3.2

Foom:100.0us

3.2 Contact bounce on S2

S124
33 r_icu 2

[Properties]
PCLKB 64

g_sf_irq_s1 External g_sf_irq_s2 External
IRQ Driver on r_icu IRQ Driver on r_icu

I#] Problems | ¢=| Tasks [ Memory Usage 8. Smart Browser 4 Search  [J Memory | [E] *Properties &3 | & Progress B Console

g_sf irq s1 External IRQ Driver on r_icu

Settings Property Value

Infarmation | | Commen
Parameter Checking Disabled

w Module g_sf_irg_s1 External IRC} Driver on r_icu
Mame g_sf_irq_s1
Channel ]
Trigger Falling
Digital Filtering Dizabled
Digital Filtering Sample Clock (Only valid when Digital Filtering PCLK / 64
Interrupt enabled after initialization True
Callback g_irg_sw1_callback
Interrupt Priority Priority 2
3.3 r_icu
R12AN0051JU0101 Rev.1.01 Page 7 of 22
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Renesas Synergy™ DK-S124
PCLKB Synergy [Clocks] 34
PCLKB (HOCO) 2
24MHz 24MHz 64 375kMz
1/375,000 2.66ys 3 8us
8us
Clocks
|XTAL16MHZ } ICLK Div /2 v|—>| ICLK 24MHz |
| LOCO 32768Hz } PCLKE Div /2 v |—>| PCLKE 24MHz |
|MOCO BMHz } ICInck Src HOCO v PCLKD Div /1 vl—)| PCLKD 43MHz |
| SUBCLK 32768Hz {
|HOCO 48MHz vI } UCLK 48MHz |
3.4 Clocks
DK-S124
10us
( 33 64 [Clocks] PCKLB
PCLKB PCLKB4
2 PCLKBS8 4
32us
PCLKB PCLKB S124
(SCl 1IC SPI ) SsP 8
S124 PCLKB
PCLKB
PCLKB
3.2
DK-S124 v2.0 IRQ SI( 35)
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Renesas Synergy™ DK-S124
“VEMCTT
3 3 :
£ % -2

| P2 ¢TROOACCEL/S1T5-8
L K peTa)

RESELE
H o1 {1
s1 4 &l s3 L
—lf:l —1':| ?:Ef;E?1
- o =
3.5 IRQ S1
IRQ / IRQ
S1 S1
S1
12C
12C
3.3
3.1
3.1
3.6 S124
/
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Renesas Synergy™ DK-S124

Accelerometer

/

sf adc_periodic

ADC

r_ddac___—w DAC
r_gpt

sf_external_irg

\ Push Buttons

g_loport
LEDS
3.6
3.4
3
[ ]
[ ]
[ ]
tx_thread sleep()
4
. (S1 S2)
. ADC
POT1
. GPT)
1
3.7
50ns S1 S2
cur_freq amp_enable
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Renesas Synergy™ DK-S124

IRQ callback for S1 IRQ callback for S2 Playback Timer Callback Periodic ADC callback
g_irg_swl_callback g_irg_sw2_callback g_playback_timer_callback g_adc_framework user_callback
- read and invert pot
Gudlo Thread EntrD Toggle amp_enable mp_enable = 1 Amp_enable = 1 o
- volume_level =
Initialize Accelerometer Toggle red LED inpULOXA00 + 1
DAC =
¢ ¢ UL sine[wave_count++]
Open IRQ drivers for .
S1and S2 C Exit )
i ur_freq = mak Wave_count ==
Open and start frequencies max points
playback DAC
Open and start _ _
playback timer cur_freq=0 wave_count =0
Initialize sine data array L Set new period
sleep
3.7
Synergy
ISDE e’studio [project explorer] configuration.xml
Synergy
SSP
S124
S1
S124 1°C
12C 3.8 r_riic
Audio Thread Stacks & W
g_pleyback_dac DAC | | g_playback_timer g_sf_ade_periodic0 ADC Periodic Framework on sf_ade_periodic g_i2¢0 12C Master Driver en r_fiic g_sf_irg 51 External g_sf_irg 52 External
Driver on r_dac Timer Driver on IRQ Drives on ricu | | IRQ Driver on ¢_icu
r_gpt
T T I I T
g_adel ADC Driver g_timerl Timer g_transferd Transfer Add DTC Driver for Add DTC Drives for
on _ade Driver on r_gpt Driver on r_dtc Transmission Reception
Software Activati !l led but [Rec ded but
1 optional] optional]
e
3.8
Synergy 12C 2 1°C
SCl SCI 12C SPI UART
SSP  I12C SPl
SPI 12C
12C
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Renesas Synergy™ DK-S124
S124 SPI 1’c 2 SPI 12C
SCl 9
9 SCI 1°C
S124
3.6 ADC
POT1
ADC
4 ADC
ADC
ADC Periodic
ADC Periodic
Simple Record Periodic ADC
ADC 3.9) r_adc ADC anr_gpt
r_dtc (r_dtc)
g_sf_adc_pericdicd ADC Pericdic Framework on sf_adc_periodic
| ] |
g_adch ADC Driver g_tirnerd Tirner g_transferd Transfer
on r_adc Drriver on r_gpt Drriver on r_dtc
Software Activation
1
3.9 ADC Periodic
SSP [Propertie]
ADC
4
3.10 g_user_buffer 16
1 GPT 0

g_adc_framework_user_callback

R12AN0051JU0101 Rev.1.01
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Renesas Synergy™ DK-S124
Property Yalue
w Commeoen
Parameter Checking Disabled

v Module g_sf_adc_periodicd ADC Periodic Framework on sf_adc_pe

Mame

Mame of the data-buffer to store samples

Length of the data-buffer
Mumber of sampling iterations

GPT Tirner channel used to trigger the scan

g_sf_adc_pericdicl
g_user_buffer

16

1

Channel 0

Callback g_adc_framework_user_callback
3.10 sf_adc_periodic
(g_user_buffer) audio_thread.c
GPT 0
GPT 0
( 311)
r_rgpt 311 GPTO COUNTER
OVERFLOW IRQ ( ) 50ms
[Period Value] 50 [Period Unit] [Milliseconds]
ADC 50ms sf_adc_periodic
Property Value
v Common
Parameter Checking Disabled
v Module g_timer0 Timer Driver on r_gpt
Name g_timerD
Channel @0
Mode (&) Periodic
Period Value 10
Period Unit Milliseconds
Duty Cycle Value 50
Duty Cycle Unit Unit Raw Counts
Auto Start &) False
GTIOCA Output Enabled False
GTIOCA Stop Level Pin Level Low
GTIOCB Output Enabled False
GTIOCB Stop Level Pin Level Low
Callback &) NULL
Interrupt Priority Priority 2
3.11 ADC Periodic r_rgpt
[Period Unit]
[Raw Count] [Nanoseconds] [Microseconds] [Milliseconds] [Seconds] [Hertz]
3.7 ADC
r_adc ADC
3.12

R12AN0051JU0101 Rev.1.01
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Renesas Synergy™ DK-S124
SsP IRQ
ADCO SCAN END Priority 1
Simple Record
id
SSP
API
g_adcO g_adc_volume_control
Property Value
~ Common
Parameter Checking Disabled
v Module g_adc0 ADC Driver on r_adc
Name g_adc0
Unit 0
Resolution 12-Bit
Alignment Right
Clear after read On
Meode (1) Single Scan
Channel Scan Mask Select channels below
Channel 0 Unused
Channel 1 Unused
Channel 2 Unused
Channel 3 Unused
Channel 4 Unused
Channel 5 Unused
Channel 6 Unused
Channel 7 (S3A7/5124 Only) Use in Normal/Group A ]
Channel 25 Disabled
Channel 26 Disabled
Channel 27 Disabled
Temperature Sensor Disabled
Voltage Sensor Disabled
Sample and Hold Mask Select channels for which individual sample and hold circuit is to be enabled
Channel 0 Disabled
Channel 1 Disabled
Channel 2 Disabled
Sample Hold States (Applies only to the 3 channels selected ab 24
Callback (&) NULL
Scan End Interrupt Priority Priority 1
Scan End Group B Interrupt Priority Disabled
3.12 ADC Periodic r_adc
r_adc 1 [Resolution]
8 S7G2 S124 (
3.13)
S124 12 14 S3A7/S124
Resolution 8-Bit (57G2 Only) )
Alignment 14-Bit (33A7/5124 Only]
Clear after read ::Eg't <762 Onl
Mode -Bit ( niy)
Channel Scan Mask
313 8 (S7G2 ) ADC
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Renesas Synergy™ DK-S124

ADC
7
Simple Record
3.7.1 ADC
audio_thread.h
/** Buffer where the sanpled data will be stored for application usage */

extern uint16_t g_user_buffer[16];

#i fdef g_adc_franmewor k_user _cal | back

#defi ne ADC_PERI ODI C_ON_ADC PERI ODI C_CALLBACK_USED g_sf_adc_peri odi cO (0)

#el se

#def i ne ADC_PERI ODI C_ON_ADC_PERI ODI C_CALLBACK _USED g_sf _adc_peri odicO (1)

#endi f

#i f ADC_PERI ODI C_ON_ADC_PERI ODI C_CALLBACK_USED g_sf _adc_peri odi cO

/** Declaration of user callback function.This function MIST be defined in the user application.*/
voi d g_adc_franmewor k_user _cal | back(sf_adc_periodic_cal | back_args_t * p_args);

#endi f

audio_thread entry.c

g_adc_framework_user_callback() 3.7
3.8
e’studio
Synergy
e’studio
e’studio
314

synergy_gen synergy debug synergy synergy_cfg

v 5 ToneGenerator
tf' Binaries
it Includes
v [ src
» = synergy_gen
[h| application_define.h
lg] audio_thread_entry.c

i] hal_entry.c W (= SYMErgy_gen
v B2 synergy v €] audio_thread.c
. [ Debug » |[n audio_thread.h
» (= script 5 |€ common_data.c
v [ settings [ common_data.h
v = synergy cfg tg] hal_data.c
{8 configurationxml » |W hal datah
|| S124-DK_BSP.pincfg ¢ Lg mainc
ToneGenerator Debug.jlink |£] pin_data.c
3.14 DK-S124 OOB v1.0
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Renesas Synergy™ DK-S124
4,
DK-S124 Out-of-Box Out-of-Box
PMOD LCD
4.1 DK-S124
DK-S124
1. 4.1
2 USB 41 DK-S124 J18 JLink-OB PC
3 3.5mm 4.2 J16
- PERIPHERAL
Tcu Blsm' . NER
Beante— - &
mcu  SOURCE
FOWER cp)
USB OR EXT = s
| POWER L )
Lo/ il
29 CR-2032
4.1 () J-LinkOB ()
HEADPHONES %
STEREO JACK
4.2
e?studio
DK-S124

4.2

R12AN0051JU0101 Rev.1.01
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Renesas Synergy™ DK-S124

4.2
1. s1 LED LED1
LED
2 S2
S1 S2
3. POT1
5.
Synergy Project (r11an0023eu0116-synergy-ssp-import-guide.pdf )
e’studio ISDE Tone

Generator Debug Renesas GDB Hardware Debugging

6. e2Zstudio

Renesas e?studio 2
e’studio  [Debug]
[Debug Perspective]

Window Perspective Open Perspective Other  Debug perspective
[Debug Perspective]

Quick Access E E] C/C++ :t;; Debug :j Synergy Configuration

|[>‘3= Variables I"o Breakpoint_t.l.lfr'.? Registers | @, Modules [€f Expressions 32 |@® Eventpoints | [T] 10 Registers| EE| =Xk Cid|ee = O

Expression Type Value Hame : cur freg

R cur freq uiﬁtB_t 5005’ Details:5 "\005'
Default:5 '\005"

g Add new expression
Decimal:5

Hex:0x5
Binary:101
Cctal: 05
6.1
[Variables] [Expressions] ( 61 )
2 [Variables|
g_playback_timer_callback()
[Variables] [status] [wave count]
[Variables]
R12AN0051JU0101 Rev.1.01 Page 17 of 22
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Renesas Synergy™

DK-S124

voi d g_pl ayback_ti mer_cal | back(timer_cal | back_args_t

SSP_PARAMETER_NOT_USED
ssp_err_t status;
static

/* | f the output
i f (anp_enabl e) {
/* Wite out the s
st at us g_pl aybac

APP_ERR TRAP(statu
if (wave_count >=

uint16_t wave_count

is enabled, wite the current data point for the sine wave to the DAC */

* p_args)

(p_args);
= 0’

ine wave data */
k_dac. p_api ->write(g_pl ayback_dac.p_ctrl,
(dac_si ze_t) (si ne[wave_count ++] << vol une_| evel ));

s);

SI NE_PO NTS) { wave_count = O;}

[Expressions]

[Expressions]

3= Variahles 2% | 9 Breakp

oints | 11} Registers| @\ Modules| €% Expressions| @® Eventpoints| [ | 10 Registers |

Mame Type Value
B p_args timer_callback_args t* (20001428 <g_mnain_stack+952>
(=)= status ssp_err_t 5160
()= wave_count wint16_t 0
6.2 Variable
[Add New Expression]
6.3 cur_freq wave count amp_enable
[Expression] [Type] [Value]
[Expressions]
16 10
=== = i e I A
| (9= Variables | ® Breakpoints | 17} RegistersI&.. Modules | 6% Expressions 23 | @® E\rentpuintsj-ii-_'_é |0 Registers | 0| = R et == 0
| Expression |T}rpe WValue Name : cur freg
R g uintd_t 040 Details:0 "\O"
)= wave_count uint16_t 0 Default:0 "\O0'
()= amp_enable uintd t 14001 Dectnal:l
5 Add new expression Hear: Ox0
Binary:0
Coctal:l
< >
6.3 Expressions
6.3 cur_freq R [Expressiong]
[Expressions]
1
6.4

R12AN0051JU0101 Rev.1.01
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Renesas Synergy™ DK-S124

i - = B ||w== ‘ufariabtes|°n Ereakpu’mts“m Registers | ®, Modules 7 Expressions 53
|| Expression Type Value
R cur_freq uintd_t R
()= wave_count uint1f t 1

Y arp enablel uintd t

o= Add new expression

new expression?

1 %001°

@ Real-time expression changed, would you like to perform Real-time refresh on the

Yes

6.4

[Real-time refresh]

| ()= amp_enable vietR ¢ 1. %001
f= Add new expres, Select All Ctri+A

Copy Expressions Ctrl+C

Remove

b3

Remaove All

Mumber Format

Add Expression Group
Find... Ctrl+F
5= Add Watch Expression...
Disable
Enable
Edit Watch Expression...
&5 | Add Watchpoint (C/C++])...
@, | Cast To Type...
=[] | Display As Array...
B Add To Chart
Start Recording..
Real-time Refresh Interval

Stop Recording

53" Real-time Refresh

me lewvel});

RS | Disable Real-time Refresh

6.5
6.1

[Visual Expressions] e’studio
[Visual Expressions]
Expressiong| Window >Show View>Other
[Visual Expressions]

Debug

[Visual

R12AN0051JU0101 Rev.1.01
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Renesas Synergy™

DK-S124

6.6

[Visual Expressions]

El Consr}le?l_.'_ Problems?ﬁ P‘r:}perties; (¥ Visual Expression 3 a Memur}r; * Renesas Couerage? @ wen

Gauges and meters

E

o GAUGE

T~ METER
* -

™

l THERMOMETER

Controllers

5

cur_freq

O

amp_enable

1001

(float) cur_freq

volume_level...

L

o

=

]

[Controllers]

[Indicators]

6.6

[Gauges]

)

R
X

(float) cur_freg

Set expression...
Set expression value..,

Clear expression
Set colours...

Properties

6.8

6.7

[Set expression]

float

float

R12AN0051JU0101 Rev.1.01
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Renesas Synergy™ DK-S124

3 il Dot Matural
N B elete
L cur freq) E| Decimal
| &4 | Set expression.., Hex
e i |
held %= | Set expression value... Beril
x :
—amp_enah Y | Clear expression i)
Set font and colours... String
1 001! [ -Numherfnrmat ¥ Float
volume_leve Properties | _
6.8
7.
API API
1. S1 ( 41 )
S1 1
IRQ 1 IRQ
2. audio_thread_entry.c
SINE_POINTS
J6 7 PO_14 DAC
1kHz 2

L s oastknz

7.1

Renesas Synergy

URL Synergy
https://www.renesas.com/en-us/search/keyword-search.html#genre=tooldownl oad& g=synerqgy.
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Renesas Synergy™

DK-S124

Renesas Synergy™
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