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2.4 CTSUHAL FS5 4\

o CTSURZANZEALT, CTSURZZEEZIIEHLL T, EEORE (BXOA =TV L) Tv 2L
DRBEEERE L, RERTANVZ) U TEFATL, RE U A=, BEXORTA X ED i
NNDT 4V NETHATESSIESE T —F AR LET,

e NBEDILAYTHELEINASESNERZ A TOTFT—Z 5 Y R— 5720, FETTHMIL~LD LA
YORMBEIG U TS ESERY A TONBT —F Zat 0D Z LN TE DRead() B AR L 7,

o RIANFEL, EAF Y UOETEE, BLOH LWVLEET — ¥ BNFIHRIEEZR BRI 2 — N » 7 & it
LET, IN60a— ANy Z 3 EiL A VICLDT—XOmAR0 IR INET,

o CTSURTFANEMHTLE, HABIOCHOAKREZZOLYR— SN TWDLTXTOEEE—RT
CTSUT ¥ RIVERRTETHI ENTEET,

o RIANTRET v FNVEAFXY L, DICEERH L CT—4&2BEL, 74NZ V7, KU 7 MiE, 4—
N a—=U T EBFTL, FVELNETTHEa— Ay 7 e L Ca—FT@mm L £9,

o FIANEF—EIIOOREDHLEZYR— I T2 ENTEETN, 2P EFT7 7V r—v g ONE
WIS L THEED T ¥y FNVEHETRIARNERS ZENTEET,

3. 7Yy —3 YTk 7Oodzy b

£21Z, ZOT7 TV r—varyavel NCEENLMREOY 7 vy T77avel NOMEEELOE
T, TRTOTa Y7 ME, LFIZEEILTWARWIRY | e’studio 35 L O Synergy /] IAR EW for Synergy ©
Windows10 / Windows7 (Z i L CWE 9,

=2 FI)r—a3rrOov s MEE

YI2bkoz77oozzH b+ ooy FDERA

AE_CAP1_S3A7 _MT_App AE-CAP1-MC @D S3A7T 77— a>7Aavz o b
o 20ENHEERERERXN T YFHRE Y

e AE-CAP1-MT 7/R— F® LED %R

e USB#H® Synergy i CTW & Mi@fE

AE_CAP1_S124_MT_App AE-CAPI-MCR S124 7 7 —3>705z s b
e 20ENHEEREMFYFHREY
o AE-CAP1-MC R— K@ LED &

AE_CAP1_S124 MT_UART_Monitor_App AE-CAP1-MCR— KRB S1247 7)) —> 3> ooz
9k
e 20NDHEHEREXFIVvFHRE Y

e AE-CAP1-S124 ;R— F® LED X7&
e UART #H® Synergy A CTW & DS

3.1 Fulcl hOEALREX Y E— R

3.1.1 e?studio

1 2D50DBSP77A/V (Renesas.sl24 ae capl.l.2.08 X (FRenesas.s3a7 ae capl.1.2.0) % e’studio D1
VA M—=LT 4V HF\<your e2 studio folder>\internal\projectgen\arm\Packs PIZALE L
i‘a‘o

2. R L7z7uy o/ hEestudiollA vAR— L TFry=s hEENLRTDFIEICONTIL,
[Synergy 7 a =27 A > R— K~ 774 K] (r11an0023eu0116-synergy-ssp-import-guide.pdf) %2R L T
<TEEW, ffJED self-Capacitive Touch Software Application Design with Synergy
MCUs.zip 7 7 A MIFSER LTz ry =7 MER{EL £,

WA v R—FT25E, LLTO7 7 A NEENRETRENET,
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I Project Explorer 2
» 25 AF_CAP1_5124_MT App
- % AE_CAP1_S124_MT_UART_Monitor_App
, (3 AE_CAP1_S3A7_MT_App

K 7 e3studio ITHBIFBSVER— b7 74V
3. oA uedol MAX, TARAY Tt A ES WY R EE T 7 A BB L TWET,
3.1.2 Synergy A IAR EW

1. Renesas.s124 ae capl.1.2.0 & Renesas.s3a7_ae capl.1.2.0 ™ 2->M BSP 7 7 A /L%, Synergy SSC 7 # /L &
\<your SSC folder>\internal\projectgen\arm\Packs ® IAR EW |ZHdiE L £ 9,

2. IAREW U —27 Z_X—2 %M RFZ, SSP % SSCIZA Y A =L T HLENRHY T, IAREW T —7

AR— R % BV 2 5. RenesasSynergy> Settings (28 L 3, IAREW X, SSCv5.3.1.002 231 > A b
— NV EINTGFTEEESSP 7 A B L AT s ANV ERRLET,

Renesas Synergy Settings PX¢

Location where Renesas Synergy SSC/SEP is installed:
[C\RenesasiSynergy\S5C_v5_3_1_002 -] D
License file:

’ CARenesas\SynergyASSC_vE_3_1_0024internalyprojectyeniarmilicenses\SSP_License_Example_Ewi = ] D

License information:

CUSTOMER INFORMATION:

Company: Fenesas Electronics America Inc.
UserMName: Renesas Synergy Evaluation User
Email: noreply@renesas.com

m

LICEMSE INFORMATICN:
lssued: 06/02/2016

SUPFORTED COMPONENTS:

Component: Synergy BSP
Permissions: Source=yes Edit=yes Save=yes.View=yes Compile=yes

[ Replace encrypted files with decrypted files

oK ] [ Cancel

K8 SSsCRAT—Y 3y

3. IAR WE T‘Project->Rebuild AI'IZKEEI LET, YmY=2 haFvra—RLTT ANy 7T 5I121E, k&
BORMNZ 7V 7 LET,

L |
=
=

.il.l'l

o

2|0

£
=

K9 #orvO—FKE&TFNyy
3.2 JOz Y fODRLY K

FTRCOV I 7ndr ML, FBEREA XY v F T 7V r—ralADctsu ALy RNEGENTWE
7, S3A7 HHD USBiE(F A L K& S124 H1D UART A L Ri, Synergy Hl CTW L5572 DI &
nEI,
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33 H®MERERFIVFIL—LT—VELEFSAINERE

3.3.1 SI24 H#BREX T v FHRE

(1) HEAREXY Yy TFRI LT —AT—7 ORE

X 10 OEEX ¥ 7F ¥ 2, SIUHEHBERER Y 7 M7 7ul e FOBERBER Y v FREZ LT L
— LT — 7 DI RT A—EREDO—E AR LET,

{5 [AE_CAP1_S124_MT_App] Synergy Configuration &2

Threads
Threads 4| & | CTSU Thread Stacks
# CTSU Thread - - - -
g_sF touch_button0 Cap Touch Buttc + g_sf_touch_button0 g_sf_i2c_devicel [2C Framework Devic
S —— — Cap Touch Button
< 11l »
Framework on
CTSU Thread Objects a8 sf_touch_ctsu_button

I I
g_sf_touch_ctsu0 Cap ‘ ‘ g_12¢9 12C Master Driver on r_sci_i2c
Touch Framewark on

4

i

Summary | BSP | Clocks |Pins | Threads | Messaging | ICU | Components
D Properties =

g_sf touch_button0 Cap Touch Button Framework on sf touch ctsu_button

Settings Property Value
Information 4 Common
Parameter Checking Disabled
Number of Buttons 20
Short hold debounce multiplier 4
Long hold debounce multiplier 4
Stuck in debounce multiplier 10
Multi touch enable Disabled
Enable stuck at condition detection Disabled
4 Module g_sf _touch_button0 Cap Touch Button Framework
Name g_sf_touch_button0
Button Configuration Structure Name (generated by W touch_buttons
Callback g_button_framework_user_callback

X 10 HHEHEREX T TIVS5r—2avItBIT5 S124DHEREX I VYFREVIL—LT—UEE

e AE-CAPI-MCT U4/ —3 3 R—RiE5{T450~ M) 7 AREXEHA L., HAENITIHAHENE
RDOF v FRZ L E L THREINTWET, LB -oT, REVEIT20ICRESNNET,

o a—WEk, TV r—ara—RFiZa—/ "y 7% g button_framework_user_callback % ZE23E4 % %
ERHY £7,

o FARULAFHLT TV r— 3 » THEIIC TSR Y £

Q) WEARRY v FATAFDT L—LU—IRIE

AE-CAPL % ROEHIO Y I — 2Tl HEBEREART A XA — /W3 EES L TOEEA,
(3) MEARXY v FOTL—AT—7&E

X 11 OEEHF ¥ 7 F 2, SIUMHAEFHFERERN Y v F V7 b7 70yl MBI A2HERERXY v
F 7L —LT—7 OB NT A—HERED—EERLET,
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Threads
Threads 4 %]  ctsu thread Stacks
@ ctsu thread - - ] -
g_sf touch_button Cap Touch Button Fram(= g.sf touch button g_timer0 Timer Driver
g_timer0 Timer Driver on r_agt - Cap Touch Button on r_agt
S Framework on
J o L sf_touch_ctsu_button
ctsu thread Objects L2 I

g_sf touch_ctsu Cap
Touch Framework on
sf_touch_ctsu

S——
Summary |BSP |Clocks | Pins | Threads | Messaging | ICU| Components

[ Properties &

g_sf_touch_ctsu Cap Touch Framework on sf touch_ctsu

Settings Property Value
- 4 Common

Information - -

Parameter Checking Disabled
4 Module g_sf_touch_ctsu Cap Touch Framewaork on sf_touch_ctsu

Name g_sf touch_ctsu
Thread Priority 3
Update Hz 100
Callback NULL

11 S124 B XU SAT DHEBERFIYTFRITIAZIHRA—IL T L—LT—IDHKRE
o —WE, VI YT T U= g THUBRAL Yy FMELREEZRETAZI LN TEET
e UpdateHzix, 77V —31a > TI00HZIZRESNTWDHRTOST 4 v 7 L— LR THHE
NHFEI
(4) CTSUHAL R 7 A RO E
ROEEX ¥ FF ¥, S124 V7 w27 7uyx2 hd CTSUHAL KT A RNOHHETF A — X BED
— AR LET,
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" J5v b T+—L SynergyS124 5 & U S3A7TMCU #ERA LI-HER

EXFVFYI DI TOTT)r— 3 VERE

{5 [AE_CAP1_S124_MT_App] Synergy Configuration &2

Threads
Threads £ 5 CTSU Thread Stacks
% CTSU Thread - |
g_sf_touch_button0 Cap Touch Buttc = L ; T
o L] > g_ctsu CTSU Driver on | | g_transfer0 Transfer g_transferl Ti
CTSU Thread Obi r_ctsu Driver on r_dtc Event Driver on r_d
read Objects € SCIO X SCI9 RXI
’,,—I—| —
« I

Summary BSP Clocks Pins|Threads| Messaging ICU Components
I#1 Problems v Tasks El Console [ Properties &2 Memory Usage @ Smart Browser

g_ctsu CTSU Driver on r_ctsu

Settings Property Value
5 4 Common
Information . .
Parameter Checking Enable Disabled
Offset Adjustment Enabled
Drift Compensation Enabled

Drift Compensation Method (Valid only if Drift Compe Alternate method 1
Steady state drift compensation rate, drift compensatii 500

Startup drift compensation rate (Should be less than tt 5

Channel release compensation rate (Should be less tha 500

Default filter depth (used in sensor count filter provide 2

Runtime rate of tuning of sensor values (if drift compe 800

Perform auto-tune and drift compensation only when ¢ True

Manx. active channels 20
4 Module g_ctsu CTSU Driver onr_ctsu
Name g_ctsu

CTSU configuration used
Callback
Data Processing Option

NULL

Write Interrupt Priority Priority 1
Read Interrupt Priority Priority 1
End Interrupt Priority Priority 1

g_ctsu_config_mutual

Default Processing (Recommended)

X 12 HEHES=EXT7T)y—

23 VIZEITSH S124 D CTSUHAL RS54 /1\EFE

e 11 37 ¢ Max. active channels ®% &%, X 10 @ Number of Channels L R—T9,

o fHEHEI D CTSUR
%ﬁﬁiﬁuﬁﬂaT

WCHRESHhTWAHZ LI
v Tavw AnLAERENTT—

X E Y g_ctsu_config_mutual
2R HoF 2 —

EELTLEEY, ZnE, HA
&%L@%WTT

o 2—HX, T U — g ST, Write, Read, End Interrupt Priority 5% & C& £

3.3.2
1)

H/NT A—HEK

SATHER=ER IV FURATLDERTE
MERERF Y TFRE LT L —LTU— T OHRE:

¥ 13 DEEF v+ FF v IZ, SBATY 7 b =77 uadxl NOBHER
ED—ERLET,

SBER A Vv TFREZ L 7L — AT — 7 DIt
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£t [AE_CAP1_S3A7_MT_App] Synergy Configuration &% = O
| o
Threads Generate Project Content
Threads & &  ctsu thread Stacks & w
ctsu thread - - - - -
g_sf_touch_button g_timer0 Timer Driver

g_sf touch_button Cap
g_timer0 Timer Driver: =
YR b

Cap Touch Button on r_agt
Framework on
sf_touch_ctsu_button

m

ctsu thread Objects & T
g_sf_touch_ctsu Cap
Touch Framewaork on
sf_touch_ctsu

Summary | BSP |Clocks | Pins | Threads| Messaging | ICU | Components
[ Properties &2

g_sf touch_button Cap Touch Button Framework on sf touch_ctsu _button

Settings Property Value
Information 4 Common
Parameter Checking Disabled
Number of Buttons 20
Short hold debounce multiplier 4
Long hold debounce multiplier 4
Stuck in debounce multiplier 10
Multi touch enable Disabled
Enable stuck at condition detection Disabled
4 Module g_sf_touch_button Cap Touch Buttor
Name g_sf_touch_button

Button Configuration Structure Name (ger touch_buttons
Callback g_button_framewaork_user_callback

13 MEHEREX R Y FT7IIVSr—2 3 VIZET5 SAT AHERER Iy FREVIL—LT—Y

o S124 L[EIKEIZ, AE-CAPLI-MC D EFEREXY v F KL 0E, 70 RAKRA 2 FT20EDORZ &1
ZT254TX4F DO~ Y w7 AL LTRSS TWET,

o a—WEk, TV r—ara—RiZa—/ Ny 7% g button_framework_user_callback % ZE3E4 % %

ERHY £,
o TAUURAFHIIT TV r—3a U CTHEIRIC TI5IC D £7,

() WEERXY v T AT H DT L— LU= R

AE-CAP1 ¥ v hOEHID Y V—RAZiL, MAFEREXAT A XIHRA—NVOFEETIH A,

HERERZ v F 7L —A LAY —IL, S124 & S3AT OROEHRE 2 A LET, BEREIZONT
F. K1 AL T IEE,

(3) CTSUHAL K7 A NDOEE

14 OEHEX ¥ 7 F X2, SSATHAHERER Y v F V7 by =77 av=7 MIEITSH CTSUHAL R
FTANEREDIENRT A—FERED—EE R LET,
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1} [AE_CAP1_S3A7_MT_App] Synergy Configuration 52 = O Bz Qutlir

[¥) An outlin
Threads Generate Project Content

Threads 4] &  ctsu thread Stacks & 5

& (DC Communication Thread i -
v of romme Camminnicatinne Cram
] 1l b

g_ctsu CTSU Driver on
ctsu thread Objects £ r_ctsu

m

———————mm— -

Summary BSP | Clocks Pins | Threads | Messaging | ICU|Components
[ Properties 2

g_ctsu CTSU Driver on r_ctsu

Settings Property Value
Information « Common
Parameter Checking Enable Disabled
Offset Adjustment Enabled
Drift Compensation Enabled

Drift Compensation Method (Valid only if Drift Compensation is Alternate method 1
Steady state drift compensation rate, drift compensation will be 500
Startup drift compensation rate (Should be less than the steady s 5
Channel release compensation rate (Should be less than the stea 500
Default filter depth (used in sensor count filter provided by drive 2
Runtime rate of tuning of sensor values (if drift compensation is 1 800
Perform auto-tune and drift compensation only when all channel True
Max. active channels 20
4 Module g_ctsu CTSU Driver on r_ctsu

Name g_ctsu

CTSU configuration used g_ctsu_config_mutual

Callback NULL

Data Processing Option Default Pracessing (Recommended)

Write Interrupt Priority Priority 3 (CM4: valid, CMO+: lowest - not valid if using ThreadX)
Read Interrupt Priority Priority 3 (CM4: valid, CMO+: lowest - not valid if using ThreadX)
End Interrupt Priority Priority 3 (CM4: valid, CMO+: lowest - not valid if using ThreadX)

14 HHEHBEREXFZ Vv F7IVSr— 3 vIZB+5 S3A7T HCTSUHAL S A/ \RE

o 7137 ¢ Max. active channels % &1, X 13 ™ Number of Channels DEREE—HLET

o fEMHT % CTSUED g_ctsu_config_mutual IZFXE SN TWND Z LICHEE LTS LSV, ik, HAF
BARBEXNT 2 —=0 VT =2 RFFTHT a—= 77 rEA) %Eﬁ}ié:ﬂt*f ZIEEDLEITT

o —HX, T U — g ST, Write, Read, End Interrupt Priority 5% & C& £

34 #HEREXSVFTIUT—Yaroa—Hva—inRvy
3.4.1 REa—ILNy Yy

void g_button_framework_user_callback (sf_ touch ctsu button_callback args t * p_args)

{
switch(p_args->id)
{
case TS11:
CB_Self Button TS11(p _args);
break;

B 15 REYITL—LT—70aA—Fa—LnNvY
R A=y ZINBAERINDATRMED B DA N MR AT 2121, M1 2SR LTI 7EI0,
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void CB_Self_Button_TS11 (sf_touch_ctsu_button_callback _args t * p_args);
void CB_Self_Button_TS11 (sf_touch_ctsu_button_callback_args_t * p_args)

switch(p_args->event)
{
case TOUCH BUTTON _STATE_INITIAL:
break;
case TOUCH BUTTON _STATE_PRESSED:

SetLED (3,3); /* Wa */
break; | \
case TOUCH BUTTON_STATE_LONG _HOLD: N N
break;_ - B B 77 Uﬁ*“‘/a VAR —
case TOUCH BUTTON_STATE_SHORT_HOLD: K Eo LED 2% T~
break;
case TOUCH_BUTTON_STATE_STUCK:
break;
case TOUCH BUTTON_STATE_RELEASED:
offLEDs ();
break;
case TOUCH BUTTON_STATE_CLOSING:
break;
case TOUCH BUTTON_STATE_DISABLED:
break;
case TOUCH BUTTON_STATE_MULTI_TOUCH:
break;
default:
break;

16 RE AR Fupt
3.4.2 254 ARk —)L1—HFa—)Lxv s

void g_slider_framework_user_callback(sf_ touch_ctsu_slider callback_args_t * p_args)
{
switch(p_args->id)
{
case SLIDERO:
CB_Self_Slider_@(p_args);
break;
case WHEEL®:
CB_Self Wheel B8(p_args);
break;
case WHEEL1:
CB Self Wheel 1(p args);
break;|
default:
break;

17 R4 1—HFa—)L/xv4

o ATAFA—Fa— N Ry JFATAFEa— Ny 7 LRA—La— Ly 7D FEAELE7
o REZLIA— NNy INLARSNDAREEDH DA X M & RL5I121%, 8L T 7ZEWN
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wvioid CB_self_slider_e({sf_touch_ctsu_slider_callback_args_t * p_args);
wvoid CB_self_slider e{sf touch_ctsu_slider_callback_args_t * p_args)

extern slider_info_t g_sliderInfo[];

switch(p_args-»event)

case SF_TOUCH CTSU_SLIDER STATE INTTIALTZED:

break;
case SF_TOUCH CTSU SLIDER STATE TOUCHED:
case SF_TOUCH CTSU SLIDER_STATE_TOUCHED |
SF_TOUCH CT5U_SLIDER_STATE_MULTI_TOUCH:
if (g.l= (p_args-»event &
(uint32_t)sF TOUCH CTSU SITDER STATE_MULTI_TOUCH) )

1se

B |

g_sliderInfo[@].value = (uintle_g)p args-»=current_position;

slider@_led_response(p_args);
}
break;
case SF_TOUCH CTSU SLIDER_STATE_HELD:
case SF_TOUCH CTSU SLIDER STATE HELD |
SF_TOUCH CTSU SLIDER STATE MULTI_TOUCH:
if (g l= (p_args-»event &
(uint32_t)5F_TOUCH_CTSU SLIDER STATE_MULTI_TOUCH))

1se

B |

CTWSYN & O#(E

g_sliderinfo[e].value = (uintle_t)p args-»current_position;

slider@_led_response(p_args);
¥
break;
case SF_TOUCH CTSU SLIDER STATE_RELEASED:
affLEDs ()

break;
case SF_TOUCH CTSU SLIDER STATE CLOSED:

break;
case SF_TOUCH CTSU SLIDER _STATE_DISABLED:

break;
default:
break;

18 R4 54~y Mo
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3.4.3 BEREX IV FT7TIVr— a3 OBEHTS—F vy

vold g sf_touch_button_err_callback(void * p_instance, wodd * p_data)
{

ssp_err_t ssp_err_g_ st touch_button;

SSP_PARAMETER_MOT_USED {p_instance);

ssp_err_g_sf_touch_button = *{(ssp_err_t*)}p data);

switch({ssp_err_g sf_touch button){

Case S5F_ERR_CTSU OFFSET_ADJUSTMENT _FAILED:
EBlink_Red Led = 1;
break;

case S5F_ERR_CTSU_SC_OVERFLOW:
break;

case 55F_ERR_CTSU_RC_OVERFLOW:
break;|

case S5P_ERR_CTSU_SAFETY CHECK FAILED:
break;

default:
break;

K19 B#IS—FIvYy
LWL, MO TR A Ry M S VT T — B A BINT 5 2 E N TEET,
3.5  Synergy Fi CTW &M USB &S

S3A7 V7 b = 71X USB Z{HH LT, J9® Synergy 1 CTW &i@(5 L £7 (X128 %FH) , Windows 10 TfE
¥(T5Y%61%,. USB RTANEA VA M= LT HRLEEIHY £, USB U T AT NA RFH T NT
nYxy MNTHIEINET,

v ﬁ Ports (COM 8 LPT)
ﬁ Intel(R) Active Management Technelogy - SOL (COM3)
ﬁ USE Serial Device (COME)

20 Windows 10 W USB 1) 7 JLT/3f4 A COM R—

Windows 7 TIEET 23413, USBCDC/ACM T /34 A RT A NRNEAL VA M—=/LTEHEXLERH D 5, =
D3Ry ML BAE Y NRD KT A 3%, ZOXLEREZEOIEFITRLET,

1. MEETHEELZ22o07 7 A NV%EPCLEOT7 VA IEHR L., TONKEE T 7 A M —[L—R k
LET,

CDC/ACM 534 Z|Z. Universal Serial Bus Controller 7' /L —7® F® PC DT /34 A<= 3%— ¥ (T
UNKNOWN DEVICE & L T#E/RENET,

2. DT NA A%47 Y v 27 L, [Update Driver Software] % #R L £,

3. FIANROHFHOANEZRDOOENTZH, BIOTFMETHER L2507 7 A VOB ESR L ET,
RIALNRNNEHFEIND E, LW COMTNAA ANRNT N, AT L=V ¥ I IRRINET,

Setup serial port PXS
Serial port:
ICOM? - Communications Port (COMT) ']
Baudrate:
[115200 bps -

21 Windows 7 D@{EHR—
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4. 7T Hr—

4.1 JaTx

arravzy rngkE
42 & AE_CAP1_S124 MT_App

4)'|.u—‘—»

22 DN— K7 = TERIEL

ZHE> T, AE-CAP1-S124 35 L TN AE-CAP1-BWS # i h EiF £,

AE-CAP1-5124

AE-CAP1-MC

aaaaa

USB for power i E] . IZ] [Z]

. CEHEBE D

-, FEBEEE

T o SEHEBE
USB for JLink

"G R EE

22 AP xY b AE_CAP1_S124 MT_App /\—

X 231773 K9
B £,

W2, Px N B =TT

L. % 7302% USB 7 /31 A4

Koz70ty b7y
LT, Bizyy o \%

2 LED3 J5

. b ”(ENESAS @?/nergy

AE-CAP1-51v1.1

™
S8

(e

(i
i | Gt
" | e
520 s
Cote
521 pg | G
1523 0| €=

R
TS
530
528
5
58
13t
™
552
™
s
s

unn 2 | Gl
TSI A | G
un;vl b
nume €ob—
S14 ~o b
mnzz ot
e R b
50 n:e CAt—
54 fas | Gule
156 A0 Gl

re-ocoose-az (g

s

X JE

AT AT

K23 77)45— 3 0R—

~ LED #%I{#IFHM AE-CAP1-S1

ﬁ’ﬂ bR 5720

(2. FE?D USB 7r—7 /L& LT, AE-CAP1-S1 % J8 /5 PC (ZH5#¢

LET, EFIZ

J-Link #e D72
—é—o

IuYe s FEELRLTHY Y r—RLT,

W SN D L, LED3 AR LET,

FITLET,

W, ooftHE USB 7 —7 V& LT, AE-CAP1-S124 % J10 /> PC 125k L
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4.1.1 FO< 1% k AE_CAP1_S124 MT_App DigfE
Fora— RRIZETTDHE, VAT ATROA XY MBIEFICRELET,

1. REUNKA—=NWATAZR—=RTA = Fa—=r T AMEETLET R200) .

2. ZOF = Fa—=2I N TT 5L, AE-CAP1-S1R— KD LED1 (F) & LED2 (fk) 735 [E]A
P LFEF, LEDL & LED2 28 R LAY BRNC A — iz 2T &,

3. A—brFa—=rTWEEhT 5L, LED2 (f) AR LEET, R— RiZa—FD X v F 22 AnD %
HRTETWAZ L ARLET, L, A2 O RIHLLEDBA L, V) —2A&+ LT LE
7

4, F— N Fa—=vIRRWTSHE, LEDL (OR) FIBRRBEL., "~ RV =7 REZRLET, N—
KD = 7 RENFE LSS

a. ELWTI 7Y r—3 a0 R—F AE-CAPL-MT 2 L TW5AH Z L 2R L T 72 &0,

b. HEHLTWAR— FREZYO FIZBEINTWASZ L 2R LT &,

4.2 A< x4 k AE_CAP1_S124 MT_UART_Monitor_App
LT DO N— R = T HEIZHE> T, AE-CAP1-S124 33 L. Y AE-CAPL-MT i H i £,

AE-CAP1-MC

AE-CAP1-S3A7

USB Serial cable

K24 7R xH b AE_CAP1_S124_MT_UART_Monitor_App /\— K™ = 7 D& E

1 AECAPISLTlE, ¥ v\ UEAFA—T LT, v R% USB fr‘/w ZANZ LT, Vx e BHHE
DALET BEA—TAZLET) . B R BOMEICOWTL K2BE25HR LT < &,

2. HE®D USB 7 —7 L %&f# 1l LT AE-CAPL-S1 % J8 75 PCITHERE L, ¥ AT AR Z IS L E

hé‘o
3. JLink#ED7=DI12, fhoffE USB r—7 V& #f L., AE-CAP1-S124 % J10 225 PCIZHEki L £
hé‘o

I

4. 25D X 912, AE-CAP1-S124 )9 % Serial-to-USB Z#i/— 7 /L %41 L C PC IZ#6t L £9, Serial-
to-USB ¥ — 7T ViEF v MZEENTWERA,
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1§
£

T2

w ': R NN '. |
Renesnas Gynergy=is

13 AE-CAPISINIL rppoTs
1590
5320
51 I
555

4,

421

25 EFHEER

Ty FEENR Frru—F ETLET,

7Oz b AE_CAP1_S124 MT_UART Monitoring 7 7 & —< 3 > DRk

1) AZKF7uerE—F

TNy TR TICV AT AEFIT LTV DAEEIE, VAT AOEBERE A I L2121, [Reset] N ¥ > %
LTI AT AZEETLZE2B8O LET, FATRITIZ, IROA XY ERT AT ANTIEFICHEA L E

,d—

a.
b.

)

VAT AT, REZ KA —ATGAZR— R T — " Fa—=0 T RAMEETLEST (K28
7D

F— b Fa—=r T BNETT5HE, AE-CAP1-S1AR— R LEDL (5f) & LED2 (%) 7% 5[EIAIHK L
9, LED1 & LED2 28 \3& LEAY BARIIZ, B— RIZfN RN TL 7Z &,

F—= b+ Fa—=U TP T 5 &, LED2 (Bk) 235K Lktlr. R— Rida—Y o ¥ v FEME %20
ANLY N TE -2 L AR LET, AE-CAPI-MT R — KD LEDIZFEa— FTIX7 7547 Th
DERADTIEERLEEN,

A= Fa—= THREWT B E, LEDL OR) Z0nEL, "— R =2T7 REBEZ/RLET, HN—
R =7 RENIEELTZSEE:

IELWH =% hAR— K AE-CAPL-MT ZfEH L T\ 5 Z & 2R L T2 &0,

FEALTCOWDAR— RO EIZEPNTND Z L ZfER L TS E S0,

Renesas Synergy A &Y v F U —27<F (Synergy i CTW) & DiEfE

Synergy I CTW &i@{ET 5121, UART AR —L— h® 115200 % 4R L CHEE 2 L £,

Setup senal port P
Senal port:
[COM10 : USB Serial Port (COM10) -
Baudrate:
[115200 bps -
[ OK ] ’ Cancel ]

26 UART BEEEXRT

AE-CAP1-MC O~ — > 7 % CTW ™ S124 i Synergy D ¥ v F R X L EY { T~ v B 7357201203,
#ZIESML TSN,
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Table3 S124 HEHEREXARE VH CTW AMD AE-CAP1-MC R— K ILHIRH ) —oX—F 2 5DY
yEVY
Synergy ElY) | AE-CAP1-MC | Synergy ElY) | AE-CAP1-MC | Synergy E|Y) | AE-CAP1-MC
HTOE=6D =7 LTD=6HD =7 LTD=6HD Y—7
CTW CTW CTW
Mtx0 MT16 Mtx7 MT9 Mtx14 MT2
Mix1 MT12 Mtx8 MT5 Mtx15 MT19
Mtx2 MT8 Mtx9 MT1 Mtx16 MT15
Mtx3 MT4 Mtx10 MT18 Mtx17 MT11
Mtx4 MTO Mtx11 MT14 Mtx18 MT7
Mtx5 MT17 Mtx12 MT10 Mtx19 MT3
Mtx6 MT13 Mtx13 MT6
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43 7Oz H b AE_CAP1_S3 MT_App
27 DN— R = TR EICHE> T, AE-CAP1-S3A7 18 L N AE-CAP1-BWS #3326 EiFF 9,

AE-CAP1-MC

AE-CAP1-S3A7 = : .
USB for power .E] E
Cl— =[§{=]
Ol T L (=]8=]
USB for JLink == 2

GBI B

27 7O x5 b AE_CAP1_S3A7 MT App/N\— Ko zxz7ty b7y
xR EF—T LT, VxR R2% USBT AL A LET

RENESAS @C))/nergy""

AE-CAP1-S3 v1.1

28 AE-CAP1-S3 3%7%
1. VAT ACERZET 272012, (HEO USB 7r—7 % f LT, AE-CAP1-S3 % J7 76 PCITHERE L =
hﬂ‘o
2. A-CAP1-S3A7 % J9 /5 PCITH#Et L. TRt USB 77— 7 /L& L T J-Link ##t 21TV £ 37,
3. 7uv=zlbhEENLR, Fura—K, ETLET,
43.1 7O x5 b AE_CAP1_S3A7_MT_App DiEE
(1) AZrK7oprE—F
FRy HICHREPICV AT L2 EIT LTV AL, AT LAOEREA I LIZIC, [Resetl] R ¥ > %
LTV AT AEREETAHZ L 2B LET, ETRICIE, ROA R RBU AT ANTIEEICRELE
_é—-

1. YATHE, REUNRA—ATAZR—RTCA = NTFa—=V 7T ANEIATLET (K20
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1)

2. A= Fa—=r IR TTDHE, AE-CAPL-S3 R — Ko LEDL (3%) . LED2 (#) . LED3 (&%)
A 5EEI L E T, LEDL, LED2, LED3 25 sI LI AHIICA — RiZh 2V 7Z &,

3. A= Fa—=UIWENT5E, LED3 () DA LELT. A— NiIa—F 0¥ v FE2%iF An
HYENCET-Z AR LET, 4L, RE O LIZHD LEDBALT L, VU —ZX& T L
STLUET,

4, F— | Fa—=2TBRKRKT5HE, LEDL OR) ZHRRBEL, "~ FU =T REZRLET, N—
Ko =7 RENEAE LS

a ELWF—4 vy hAR— R AE-CAPI-MT i L TWA Z AR LT EaWn

b. FHLTWAR— RBHEEDO FIZTEI N TWAZ L E2ERL T &N

(2) Renesas Synergy H#FEAR BN Y v F U —2 X F (Synergy H1 CTW) & Oi#fF

Synergy A} CTW & Oil{E H ik & R T HI12id, AE-CAPL Y A v 7 AX— T4 ROE31ELFE S HEESH
LTLEEY, ZOFulIhE2FEHTHLEIE. JTUSBTF XA AR— & PCIZER LT ZEN, #4
ZHM LT, AE-CAPI-MC D~—F% 7% SBAT DX v F o H—F v xl~v v B 7 LET,

4 S3A7 HEHEBERERXAREZ VB CTW AD AE-CAPI-MC R— KLY RH ) —ov—F 05 D<
yEVY
Synergy £|Y | AE-CAP1-MC | Synergy £|Y | AE-CAP1-MC | Synergy £|Y | AE-CAP1-MC
LTAHCTW |¥—7 LTAHCTW |¥Y—7 LTHCIW |¥—7
Mtx0 MT4 Mtx7 MT13 Mtx14 MT18
Mtx1 MTO Mtx8 MT9 Mtx15 MT7
Mtx2 MT12 Mtx9 MT17 Mtx16 MT3
Mtx3 MT8 Mtx10 MT6 Mtx17 MT15
Mtx4 MT16 Mtx11 MT2 Mtx18 MT11
Mtx5 MT5 Mtx12 MT14 Mtx19 MT19
Mtx6 MT1 Mtx13 MT10
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5. {18%

5.1 CDC_ACM_Template_Win7_64bit.inf:

RS S S S S S S S SRS S E S S S SRS SRR SRR R SRR R R EEEEEEE R R R R R R R SRR R
’

; Windows USB CDC ACM Setup File

; Copyright (c) 2000 Microsoft Corporation

[Version]
Signature="$Windows NTS$"
Class=Ports

ClassGuid={4D36E978-E325-11CE-BFC1-08002BE10318}

Provider=%MFGNAMES%
LayoutFile=layout.inf
CatalogFile=%$MFGFILENAMES.cat
DriverVer=11/15/2007,5.1.2600.0

[Manufacturer]
$MFGNAME%=DeviceList, NTamd64

[DestinationDirs]
DefaultDestDir=12

[DriverInstall.nt]
include=mdmcpg.inf
CopyFiles=DriverCopyFiles.nt
AddReg=DriverInstall.nt.AddReg

[DriverCopyFiles.nt]

usbser.sys,,, 0x20

[DriverInstall.nt.AddReqg]
HKR, , DevLoader, , *ntkern

HKR, ,NTMPDriver, , $DRIVERFILENAMES . sys

HKR, , EnumPropPages32,, "MsPorts.dll, SerialPortPropPageProvider"

[DriverInstall.nt.Services]

AddService=usbser, 0x00000002, DriverService.nt

[DriverService.nt]
DisplayName=%SERVICES

ServiceType=1

StartType=3

ErrorControl=1
ServiceBinary=%12%\%$DRIVERFILENAMES.sys

[DriverInstall.NTamdo64]

include=mdmcpqg.inf
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CopyFiles=DriverCopyFiles.NTamd64
AddReg=DriverInstall.NTamd64.AddReg

[DriverCopyFiles.NTamd64]
$DRIVERFILENAMES.sys,,, 0x20

[DriverInstall.NTamd64.AddReg]

HKR, , DevLoader, , *ntkern

HKR, ,NTMPDriver, , $DRIVERFILENAMES. sys

HKR, , EnumPropPages32, ,"MsPorts.dll, SerialPortPropPageProvider"

[DriverInstall.NTamd64.Services]
AddService=usbser, 0x00000002, DriverService.NTamdé64

[DriverService.NTamd64]
DisplayName=%$SERVICES

ServiceType=1

StartType=3

ErrorControl=1
ServiceBinary=%12%\$DRIVERFILENAMES.sys

; When developing your USB device, the VID and PID used in the PC side

; application program and the firmware on the microcontroller must match.

; Modify the below line to use your VID and PID. Use the format as shown below.

; Note: One INF file can be used for multiple devices with different VID and PIDs.

; For each supported device, append ",USB\VID xxxx&PID yyyy" to the end of the line.
[SourceDisksFiles]

[SourceDisksNames]

[Devicelist]

$DESCRIPTIONS$=DriverInstall, USB\VID70000&PID70000

[DeviceList.NTamdo4]
$DESCRIPTION%=DriverInstall, USB\VID70000&PID70000

[Strings]

MFGFILENAME="CDC vista"
DRIVERFILENAME ="usbser"
MFGNAME="ExpressLogic"
DESCRIPTION="Communications Port"
SERVICE="USB RS-232 Emulation Driver"

5.2 CDC_ACM_Template Win7_32bit.inf:
; CDC_ACM.inf
; INF file for ExpressLogic simple CDC/ACM class

; 1) Replace VID/PID to your own in [MYCORP] section

R20AN0446JU0100 Rev.1.00 Page 26 of 29
2017.05.04 RENESAS



RenesasSynergy ™ 75w b 74—/ SynergyS124 # & U S3A7 MCU 2B L-HEE
ERAVYFYI LI TOT T —2 3 UEkEt

; VID_vvvv&PID pppp
; vvvv, pppp: four digit hex number of VID and PID, respectively

; 2) Replace 'MYCORP' to your own abbreviated one (without space)
; ex ExpressLogic

; - Replace all MYCORP in this inf file

; 3) Replace 'MYDEVO0O' to your device model number (without space)
; ex CDC ACM Example
; - Replace all MYDEVOOO in this inf file

; 4) Edit the strings in [Strings] section

[Version]
Signature="$Windows NTS$"
Class=Ports

ClassGuid={4D36E978-E325-11CE-BFC1-08002BE10318}

Provider=%$MYCORP%
LayoutFile=layout.inf
DriverVer=08/04/2004,5.1.2600.2180

[Manufacturer]

$MYCORP%=MYCORP

[MYCORP]
$MYDEV000%= MYDEV000,USB\VID_ 0000&PID_ 0000

[DestinationDirs]
FakeModemCopyFileSection=12
DefaultDestDir = 12

[MYDEVOO0O.NT]

include=mdmcpg.inf
CopyFiles=FakeModemCopyFileSection
AddReg=MYDEV000.NT.AddReg

[MYDEVOOO.NT.Services]
AddService = usbser, 0x00000002, Service_ Inst

[Service_Inst]

DisplayName = %Serial.SvcDesc$%
ServiceType = 1 ; SERVICE KERNEL DRIVER
StartType = 3 ; SERVICE DEMAND START
ErrorControl = 1 ; SERVICE_ERROR NORMAL
ServiceBinary = %12%\usbser.sys

LoadOrderGroup = Base

[MYDEVOO0O.NT.AddReqg]

HKR, ,NTMPDriver,, *ntkern

HKR, ,NTMPDriver, ,usbser.sys

HKR, , EnumPropPages32,,"MsPorts.dll, SerialPortPropPageProvider"
HKR, , PortSubClass, 1,01

[Strings]
MYCORP = "ExpressLogic" ; Your company name
MYDEV000 = "CDC ACM example device" ; Device description
Serial.SvcDesc = "CDC ACM Driver" ; Device driver description
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6. F&&H. BLUBEEEH

1. BARY— N Ea2—TF ¢ VT 4 OFFEANT OV TIL, http://www.renesassynergy.com/tools # 2 L TL 72 &
W, FNbHEF T — R4 5121 http://www.renesassynergy.com/gallery z Z & < 72 & Wy,

2. http://www.renesassynergy.com/docs 7 7"V -r—< a3 >/ — k [Touch IP Gen. 2 Design and Layout Guide_/
A a— KL, Renesas D ERERY v TFON— R =2 THREHTA R4 02 TELFEWN,

3.  http://www.renesassynergy.com/docs 2>& 7 U /r—3 =3 >/ —  [Synergy Capacitive TouchTuning Usage
Note| D EoFEEEZ X v — KL, SynergyCTW OFERENY v FFa—=0 72 TELIES
/AN

4. FEHICOWT:
a. Synergy= > bk : http://www.renesassynergy.com /Kits
b. Synergy~A 7 m = ha— : http://www.renesasynergy.com/microcontrollers
c. AE-CAP1% >y RN TIATINDLMDSynergy” 7'V r—varrmay=l e TERT 5:

http://www.renesassynergy.com /kits/ae-capl
d. SynergyY 7 b7 =7 http://www.renesassynergy.com m/software
e. Synergy” U =— 3 3 - http://www.renesassynergy.com/solutions
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HAR— b https://synergygallery.renesas.com/support

T = H Y R— R

e 7 AU J: https://renesas.zendesk.com/anonymous_requests/new

e I —u v /X! https://www.renesas.com/en-eu/support/contact.html
o HA: https://www.renesas.com/ja-jp/support/contact.html
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