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RAA306012 Evaluation Board (Evaluation Board):

-Schematic : R12TU0221JJ

‘BOM LIST : R12TU0227JJ

-PWB Pattern Drawing :R12TU0247JJ

RAA306012 Control Board RX13T Edition (RX13T Control Board):
-Schematic : R12TU0222JJ

‘BOM LIST : R12TU0228JJ

-PWB Pattern Drawing : R12TU0248JJ

RAA306012 Control Board RL78/G1F Edition (RL78/G1F Control Board):
-Schematic : R12TU0223JJ

‘BOM LIST : R12TU0229JJ

‘PWB Pattern Drawing : R12TU0249JJ

RAA306012& @1EHRD = TH A b
https://www.renesas.com/jp/ja/products/power-power-management/fet-motor-drivers/3-phase-mosfet-drivers-

3-phase-fet-drivers/raa306012-3-phase-smart-gate-driver-bldc-motor-applications
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EIHE Y
I5H Renesas Solution Starter Kit E%
Motor Control Evaluation System
- 3-Phase Smart Gate Driver: RAA306012 -
HiR RAA306012 Evaluation Board (RTKOEMOOF0B00022BJ) 1
RAA306012 Control Board RX13T Edition (RTKOEMXA10E00002BJ) 1
RAA306012 Control Board RL78/G1F Edition (RTKOEML240E00002BJ) 1
T4 TG-55L-KA 24V 1
T—4 Motor Cable for TG-55L-KA, 24V 1
r—J)
2 EO04SR200932 1
a7
EIE R Motor Control Evaluation System - 3-Phase Smart Gate Driver: RAA306012 - 1
Includes RX13T and RL78/G1F control card Information
Caution regarding the Renesas Solution Starter Kit 1
Motor Control Evaluation System - 3-Phase Smart Gate Driver: RAA306012 -
Includes RX13T and RL78/G1F control card
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Note.1 USB 4 — J'JLIE Renesas Motor Workbench, # & U\ IDE B3 2EICFALET .

B 5
B F5 EXAFR &%
RAA306012 RSSK Renesas Solution Starter Kit Product No.-
Motor Control Evaluation System: -
3-Phase Smart Gate Driver: RAA306012 RTKOEMOOF0S000208J
Evaluation Board RAA306012 Evaluation Board .
Product No.:
RTKOEMOOF0B00022BJ
RX13T Control Board RAA306012 Control Board RX13T Edition .
Product No.:
RTKOEMXA10E00002BJ
RL78/G1F Control Board RAA306012 Control Board RL78/G1F Edition ]
Product No.:
RTKOEML240E00002BJ
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TEHY—ILTT, AR —TD&IIEHEZIT S IRTITSHZELARETT,

RMBK DR ERAEICOVTIEEMEDKR—LR—DFSBT I,
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RAA306012 RSSK A —H#—Xv =27/l $28 &

2.1 BE

F2E MRt

Table 2-1 RAA306012 RSSK % Mtis—&

=

%

v AR

Renesas Solution Starter Kit

Motor Control Evaluation System:

- 3-Phase Smart Gate Driver: RAA306012 -
(RAA306012 RSSK)

v bEA

RTKOEMOOF0S00020BJ

VMEE: 24[V]
VMADEBRHBIFIREILEROCNY T —LHERELE-ERZFERL
TTFELY,

VMADERMIAIZE Y . RAA3060120D AELDO A 5 Evaluation Board
~3.3[V]. E£=(E5.0V]EHELET,

IR EE

LN =]
/0

EREE

EAE L

MOSFET

TPH12008NH (80[V], 24[A])

Y

Hallt v ¥, 8&UEUH LR

aAry 3

- E2 Lite HUSB (E20B)

- Renesas Motor WorkBenchFAUSB (LLERMWB & 9 %)
« SMFFMOSFETa 7 % (CN_EXT_MOS) Note-!

- Hallt > % AHTHRY 42 (CN_HALL) Note:2

- SRRA7FBRJ AL RI 2 (CN_ANA) Note!

- RRATYHAILAE AR A
(CN_DIGI1, CN_DIGI2, CN_DIGI3) Nte-1

- PCEIEa R4S S (CN_I2C) Note

- SPIE{Ea R4 4 (CN_SPI)Note

- UART@fEa %% % (CN_UART) Note

- SRR 2—LaFRY 4 (CN_VOL) Note

AL YFIRTLa A
—4

FTILARA YTF x2
s RFUYIA—E X1
s Uy FA2Y FRA Y F x1

LED

LED x7

BERTRY—IL

Renesas Motor Workbench tool (RMBK) [Z%F it
RIRICE L CTIERenesasy = JH A b & CHERET S LY

Note.1: Evaluation Board [ZIZa# Y 2 READRIL—HR—ILOEEH INATWET, COBEEFEAT H5E8. ORIV 2 ERELTTS
LY BEEDFHMIZOVTIE, F4EESBLTTSL.
Note.2: Evaluation Board 23 &4 4 AEEEhTLET,

R12UZ0128JJ0100 Rev.1.00
2023.11.01
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22 Eix

2.21 Evaluation Board

Table 2-2 Evaluation Board H#—&

HH T

EiR2 RAA306012 Evaluation Board (Evaluation Board)

B4 RTKOEMOOF0B00022BJ
VMEE (B){EEEEH): DC 6[V] to 48[V] Note1

BiR VMADERBBIEREILBRERONY T -G EREL-EREZFERAL
TF&aL, ([HEE—4: DC2AV)2AEE % i)

FREE il

FERZE WEhEl L

MOSFET TPH12008NH (80[V], 24[A])

oY Hallz >4, &KUY L X

- Renesas Motor WorkBench FHUSB (RMWB)

- External MOSFETa %9 2 (CN_EXT_MOQOS) Note:2
- Hallt > ¥ AHaxro % (CN_HALL) Note3

- A7 AR ARSI 42 (CN_ANA) Note:2

- REBATUALAEADIRYE
=E S (CN_DIGI1, CN_DIGI2, CN_DIGI3) Nete:2

- PCEEO TR (CN_I2C) Note2

- SPIE{Ea %% 4 (CN_SPI)Note2

- UART:@E3 %4 (CN_UART) Note:2

- SRR 2a—L3%RY AR (CN_VOL) Note2

- Control Board###t 3 4%~ % (CNA, CNB, CNC)

RAYFIRT a4 - FHILRAYTF X2
—% C RFUY3A—4 X1
LED LED x7

Renesas Motor Workbench tool (RMBK) 2% it

BHFMRICEAL TlXRenesasy = JH A FE2 CHRATI L

Note.1: RAA306012 @ VM D stz KFE#&(Z 65[V]TT A, Low Voltage Directive (LVD) ZE DR T, A% v FDOMWEL VM 48[V] & %
YEJ,

Note.2: Evaluation Board IZI&a# 7 2 READRIL—FHR—ILHABEH INTVET, COBELEFERT HIHEE. ARV ERELTTS
L, BEEDOFEMICOWLTIX, F4EESBLTTSL.

Note.3: Evaluation Board [Za 4 2 REEShTLET,

ERRRY—IL

R12UZ0128JJ0100 Rev.1.00 RENESAS Page 5 of 76
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2211 58

OEMOOF 0B00022)
306012 Evaluation

0000000
0000000
Q000000 *
Q000000
0000000 *
0000000
(6 s e o o e Vo

178 M179
B

1)
S

M3J5)3)3)5) g

Figure 2-1 #1
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2.21.2

JaovsE

External
5.0[V] LDO

w

Ferrite

EX_L00 SEL
- EX_LDO [ET_LDO 33V or EX LDO 5p0¥) - EX_L00_5p0v_
LED Connector | LED [ i
(CN_LED) < < ET_1D0_33Y|
(GNADS, CNA10,CNATA
GNATS, CNAT6, CNASS
Digital Connector
(CN_DIGI1,CN_DIGI2, l4——4
CN_DIGI3) CNADS, CNA11, CNAT2, GNATS, CNAZ2, CNE26
CNADS. CNA19, CANRO, GNAZS, CRA31, CAS2 Control
CNB13, CNB17, CNB31, ONB32, CNB33, GB34
- Card (D voo)
[ 1 <
Thermistor <
Analog Connector | | [ <
(CN_ANA) CNBO7 <+
CNB0S, CNBOG, CNEOY, l
GNB0&, CNB0S, CNBT2
onass o, A3,
) B0, 20,
Siip| Current Sense | EZ e ome
Flade AMP h
P e (External) P N1, P30,
s ey o o conats, cnp20,
) oneiz Q Q N6 CMP10
< @ >
Extemal Volume 1 Switch gt &
(CN_VOL) (SW101,SW102)
DE— ONAZ1,CANSS CNBt9, N6,
| e s
g1 N4
< onez.! NS
Potentiometer i i
[ (VR101) —
SPI Connector CNBzs AFALUT
¢
(CN_SPI) —»@
‘GNAI5, CNAZE, CNB35, CNB36
onezs nSwPL
et Chezn el
ez, sol
12C Connector CNB30 soo
——4
(CN_I2C)
‘oNAZ, CNASD
le—
UART Connector
(CN_UART)
CNAS, CNAOT
=] rsse
o
Isolator _
% o
Use_sp0v, HU
USB Connector USE_GND. RMWB (ICS) _*@-’ HALL Connector HY
(cs) USsDATA (non-public) (CN_HALL) Hw

RAA306012

bead @ €¢—— Power Source
J1: Power
AGND J4: GND
(DC: 24[V])
oneos
—1»| Power | >
Supply
Voltage
Measurement
P Circuit
e
veRioGE
e MOSFET
HOA  un _r—Mos W U Phase l V Phase W Phase
- I ) |
L 1 1 1
A U rMosu MOSFET MOSFET MOSFET ||
“ @ @3) @5)
HOB i mos.wH
[P u v w
BMC‘S—V MOSFET MOSET MOSFET ||[W
s w mosw (Q2) (Q4) (Q6)
[l wiP I 2P I Rop I
Hoc MOs_WH
e Shunt Shunt Shunt
W nosw Register Register Register
wo  w faueswm (SR1) (SR2) (SR3)
“
SRIN Son ' & I
DA1P. iprLP .
SR4_P i
TR Shunt
Register
DAIN SR1_N
[<on— SR4
SR4_N ( )
Aot w,NI
orer M—
MR spp R
e P External MOSFET
‘%Azp " Power Source
ORN  smen J2: MOS_Power
I —— J3: MOSGND
ASID DC: 24[V
M L, | oc:2v)
i <
oaspr -
ST CN_EXT_MOS
Wi wr |_EXT_!
“hw D> (VT Vu_DAP|
S o e
CWP __ sran € oF v Divider [d==—
WIN D — p W
[ o | “ e
LAY T —

Figure2-2 oy K
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2213 EVYFPHALY
Table 2-3 RAA306012 D FHEE. & & VR
Pin No. | RAA306012 | Evaluation Board ) E#is% Note
1 DA10 CNB11
2 CMP30 CNB14
3 CMP20 CNB15
4 CMP10 CNB16
5 EN CNB18
6 ING CNB19
7 IN5 CNB20
8 IN4 CNB21
9 IN3 CNB22
10 IN2 CNB23
11 IN1 CNB24
12 nFAULT CNB25
13 nSMPL CNB26
14 nSCS CNB27
15 SCLK CNB28
16 SDI CNB29
17 SDO CNB30
18 PC —
19 FB —
20 VM VM
21 SW1 —
22 VDRV —
23 CPL —
24 CPH —
25 \VCP —
26 VBRIDGE VBRIDGE
27 HOA UH/CN_EXT MOS 19
28 HSA U/CN_EXT MOS 20
29 LOA UL/CN _EXT MOS 17
30 HOB VH/CN_EXT MOS 15
31 HSB V/ICN_EXT MOS 16
32 LOB VL/ICN EXT MOS 13
33 HOC WH/CN_EXT MOS 11
34 HSC W/CN_EXT MOS 12
35 LOC WL/CN_EXT MOS 9
36 PGND PGND
37 DA1P SR1_P/(SR4_P)/ICN_EXT_MOS_6/(Vu_DA1P)
38 DA1N SR1_N/(SR4_N)/(ANGD)/CN_EXT_MOS 5
39 DA2P SR2_P/(CN_HALL_4)/CN_EXT_MOS_4/(Vv_DA2P)
40 DA2N SR2_N/(ANGD)/CN_EXT_MOS 3
41 DA3P SR3 P/(CN_HALL_3)/CN_EXT_MOS_2/(Vw_DA3P)/(DA30)
42 DA3N SR3_N/(CN_HALL 5)/(AGND)/CN_EXT _MOS 1
43 VDD MVDD
44 AGND AGND
45 FBLDO —
46 \VCC MVDD
47 DA30 CNB09
48 DA20 CNB10
— EPAD PGND
R12UZ0128JJ0100 Rev.1.00 RENESAS Page 8 of 76
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2214 FEBRK HF.SLUPIARI4
TE2(Z. Evaluation BoardD EE&H &, wF. $LPaARI 2 EFRLET,

Fuse

128 R179
Lo

3
7_495 [

SR1to SR3 “priss:

on
{20 &
. s

S

<
- B
NEQ
ED
ool
»iE)
Wiy

<

3
ch

W

"

w

Potentiometer
(VR1 01)

., 2
. m
(2112

0=

£==0R0CEER

peess Swi

i) O : N\ 03 . 3 X Xo
3 Y AR 000 - * X
500 ool IS ) i ;
) 2 o) 1 o = )i 2 A
: ' 3 ) ol R BlElBlelsls s o
3, B | (svo
CN HALL I'l,on')'mm)' i ol “ s, & HI813
0000 * 5 3
-ltﬂ 02 = s v Ranman k- . y
f§ N

Current a3 3 = e
Sense Lol
(External)

s

TR
§y

Flgure2 -3 IE*Bnn, ﬂnﬁ? BEUaARI 4
Table 2-4 TE&HA, ¥, ELVARIEZDURF

Had £ ¥
U1 RAA306012GNP (Smart Gate Driver)
J1, J4 BIRIHF (J1: +8], J4: )
J2,J3 S 31+ MOSFET R EiRimF (J2: +l, J3: -{l)
Fuse Ea—X (Ea—XFKILF—)
MOSFET #4 > iR— K MOSFET
u,VvV,w E— 2 ERnT
SR1 to SR3 HERKREAY v MHER
SR4 BERERBREAL v MER
L1 VDRV a4 JL
CNA, CNB Control Board a4 %
USB (ICS) RMWB I USB %% & (ICS)
RMWB (ICS) RMWB (ICS) EIf& (ZDOEKILFEABETT, )
ICS_SEL RMWB (ICS) L %9 4%, RMWB (ICS) #f#Rd %158 3a—rLET,
EX_LDO_SEL ST LDO £ LY &
Current Sense (External) SV 13 FE iR BB
Potentiometer (VR101) E—RGIEARTU a3 A4
Switch (SW101, SW102) E—FHIERARA VT
LED KEER <A LED
CN_HALL Hall t > Y AR 42
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; dﬂ.mo!mz

CN_UART

e e I R = Y Tl e
0000000 lse faig
o FRRRRERREl Y CN DIGI
valuatiolaonoaaooools = S
1,02 . 0000000 ﬁ A 3 i 0 T

OEMOO
3060

o 2
LRIl 10T (5 s
Anm o . »

% .

00000
Fe 0000000

Universal area "””"""” [
Bgdr o o3 S, S 28700

e

@ , e WY

2-4 REEOIRY 2 PLEK
Table 2-5 REZDaARH 2 POEEY X +

Figure

Parts Name Item
CNC Control Board ~OEREHRAFHEIRI 2
CN_EXT_MOS S fH1+ MOSFET Ha o 4
CN_ANA AR7FOJAEHaRI 4
gm:glg:; CNDIGI2, | mysaLAmnazs s
CN_VOL MMtlFarko—ZHaRI 42
CN_LED ST TOAIIEIREI R 2
CN_SPI SPI&EaxrU 4
CN_UART UART @{Ea 44 %
CN_I2C RC@EEaIRYA
Spare circuit ARTEE (RF/N\HFIZFEH)
Universal area A=ZN\—H)LTY7T
R12UZ0128JJ0100  Rev.1.00 RENESAS Page 10 of 76
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2.2.2 RX13T Control Board
Table 2-6 RX13T Control Board {+#—&
1EH H%
EiRkB RAA306012 Control Board RX13T Edition (RX13T Control Board)
E RTKOEMXA10E00002BJ
MCU RX13T 48Pin (R5F513T5ADFL)
EBREE VCC. 8L UVAVCCHEREFEEF: 3.3[V] or 5.0[V] Note-1
ERIRE iR
ERIEE wEhAEZL
AAYFIRTUIaA—4 Jty XA vF x1
ax s - E2 Lite FHUSB (E20B)
+ Evaluation Board& M a4 42 (CNA, CNB, CNC)
Note.1: E2 Lite (E20B) BNt L. tNBETIIFERTEE A,
2221 458
I N RN g,
B RAA306012 Control Board Revl.(2 E208—>
B RXIST Edition woieactey
2 RTKOEMXAI0E00002BJ
R109
:B 5
Figure 2-5 5}48
R12UZ0128JJ0100  Rev.1.00 RENESAS Page 11 of 76
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2222 Javy
USB_Data
4 »
VSS
USB |« >
USB,5P0\L E20B (E2_LITE)
o 5p0V 3p3V (non-public)
CNB40 EXT_5p0v_ | "| External . RESET
> 3.3[VILDO |4 SW
uvcc
|-
L
>
A
CNA17 CNA18
(MD) (RESH#) |
CNAO07 (PD5/RxD1),
A4 A4 CNAO8 (PD3/TxD1)
B —> /
. PD5,
- PD3 " cNA20 (PDSISSCLY),
CNA30 (PD3/SSDA1)
| -

CNBOS5 (P40/AN000), = @)
9] CNBO6 (P41/AN001), zZ
Z CNBO7 (P42/AN002), > >
w CNBO8 (P43/AN003), CNAO05 (PA3),

CNBO9 (P44/AN004), CNA09 (P10),

CNB10 (P45/AN005), / RX13T CNA10 EP11;,

CNB11 (P46/AN006), 0_/_0 >— —@ (R5F513T5ADFL) CNA14 (PD4),

CNB12 (P47/AN007), CNAT5 (P36),

CNB14 (P22/IRQ2), CNA16 (P37),

CNB15 (P23/IRQ4), CNA17 (MD).

CNB16 (P24/IRQ3), CNA18 (RES#),

CNB18 (P70/IRQ5), CNA21 (PBS5),

» CNA33 (PB4),

CNB19 (P71/MTIOC3B), CNA34 (PE2),

CNB20 (P72/MTIOC4A), CNA35 (PD6_CS),

CNB21 (P73/MTIOC4B), CNA36 (PB3_SCLK)

CNB22 (P74/MTIOC3D),

CNB23 (P75/MTIOC4C),

CNB24 (P76/MTIOC4D),

CNB25 (P94/IRQ1),

CNB26 (PBO/TXD12),

CNB27 (PA2/SS5#),

CNB28 (P93/SCK5), VCC CNA28

CNB29 (PB2/SMOS5), P

CNB30 (PB1/SMISO5),

CNB35 (PB7/(SMIS05)), AVCC CNA27

CNB36 (PB3/(SMISO5)) >

VSS CNA26
»
>
AVSS CNA25
»
>
A 4 vV v A\ 4

:Selector

CNC

Figure2-6 7Ov %
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2223 EvFHALY

Table 2-7 RX13T Control Board ® CNA a9 4

Pin No. | RX13T Evaluation Board & MD#E#i Note
CNAO1 | — NC

CNA02 | — NC

CNA03 | — NC

CNA04 | — NC

CNAO5 | PA3 CN DIGI2 3

CNA06 | — CN DIGI1 3

CNA07 | PD5/RxD1 ICS/CN_UART_3 CNA29 Ti#EiR
CNA08 | PD3/TxD1 ICS/ICN_UART _2 CNA30 Ti#EiR
CNA09 | P10 LED1/CN LED 3

CNA10 | P11 LED2/CN LED 4

CNA11 | — CN DIGI1 4

CNA12 | — CN DIGI1 5

CNA13 | — CN DIGI1 6

CNA14 | PD4 LED3/CN LED 5

CNA15 | P36/(EXTAL) | LED4/CN _LED 6

CNA16 | P37/(XTAL) LED5/CN LED 7

CNA17 | (MD) NC

CNA18 | (RES#) NC

CNA19 | — CN DIGI2 4

CNA20 | — CN DIGI2 5

CNA21 | PB5 SW101/(CN_VOL 4)

CNA22 | — CN DIGI1 7

CNA23 | — CN DIGI2 6

CNA24 | — NC

CNA25 | AVSSO AGND

CNA26 | VSS AGND

CNA27 | AVCCO MVDD

CNA28 | VvCC MVDD

CNA29 | (PD5/SSCL1) | CN_I2C_2 CNAO7 Ti®EiR
CNA30 | (PD3/SSDA1) | CN_I2C_3 CNAO08 Ti®EiR
CNA31 | — CN DIGI2 7

CNA32 | — CN DIGI2 8

CNA33 | PB4 SW102/(CN_VOL _5)

CNA34 | PE2 OC#/(LED6)/CN_LED 8

CNA35 | PD6 CN SPI 2

CNA36 | PB3/(SCK5) CN SPI 3

CNA37 | — NC

CNA38 | — NC

CNA39 | — NC

CNA40 | — NC

R12UZ0128JJ0100 Rev.1.00
2023.11.01

RENESAS
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Table 2-8 RX13T Control Board ® CNB a4 %

Pin No. | RX13T Evaluation Board & D#E# Note
CNBO1 | — NC
CNB02 | — NC
CNB0O3 | — NC
CNB04 | — NC
CNBO5 | P40/ANO0O CN ANA 3/IlU COM
CNBO06 | P41/AN0O1 CN ANA 4/VBRIDGE VOL
CNBO7 | P42/AN002 CN _ANA 5/IW COM
CNB08 | P43/AN003 VR101/CN_ANA 6/(CN_VOL 2)
CNB09 | P44/AN004 RAA306012 DA3O/CN ANA 7
CNB10 | P45/AN005 RAA306012 DA20
CNB11 P46/AN006 RAA306012 DA10
CNB12 | P47/ANOO7 CN _ANAS8/IV_COM
CNB13 | — CN DIGI3 3
CNB14 | P22/IRQ2 RAA306012 CMP30
CNB15 | P23/IRQ4 RAA306012 CMP20
CNB16 | P24/IRQ3 RAA306012 CMP10
CNB17 | — CN DIGI3 4
CNB18 | P70/IRQ5 RAA306012 EN
CNB19 | P71/MTIOC3B | RAA306012 IN6
CNB20 | P72/MTIOC4A | RAA306012 IN5
CNB21 P73/MTIOC4B | RAA306012 IN4
CNB22 | P74/MTIOC3D | RAA306012 IN3
CNB23 | P75/MTIOC4C | RAA306012 IN2
CNB24 | P76/MTIOC4D | RAA306012 IN1
CNB25 | P94/IRQ1 RAA306012 nFAULT
CNB26 | PBO RAA306012 nSMPL
CNB27 | PA2/SS5# RAA306012 nSCS
CNB28 | P93/SCK5 RAA306012 SCLK
CNB29 | PB2/SMOSI5 RAA306012 SDI
CNB30 | PB1/SMISO5 RAA306012 SDO
CNB31 | — CN DIGI3 5
CNB32 | — CN DIGI3 6
CNB33 | — CN DIGI3 7
CNB34 | — CN DIGI3 8
CNB35 | PB7/(SMISO5) | CN SPI 4
CNB36 | PB6/(SMOSI5) | CN SPI 5
CNB37 | — NC
CNB38 | — NC
CNB39 | — NC
CNB40 | — EX LDO 5p0V
Table 2-9 RX13T Control Board ® CNC a4 %
Pin No. RX13T Evaluation Board & Ot Note
CNC01 | AVCC MVDD
CNC02 |VvCC MVDD
CNC03 | AVSS AGND
CNC04 | VSS AGND

R12UZ0128JJ0100 Rev.1.00
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2224 FERR WF.HLUIRI4
TEEIZ. RX13T Control BoardD X E& M, mF. $LUVARIFIEZRLET,

setting
esistor

Figure 2-7 X E#&H, IWF. B&LUVaRI 4
Table 210 ¥E&HHKY X F

B Item

U1 RX13T 48Pin (MCU: R5F513T5ADFL)

CNA, CNB a4 4 for Evaluation Board

CNC Evaluation Board M 5 D EREFHEAFIEI <2 2 (Unmounted)
12C_UART_SEL UART & I2COEL T4

USB (E20B) E2 Lite (E20B) EIE& (Z OMEKIEFEABETT, )

E20B E2 Lite (E20B) EIE& (Z OMEKIEFEABETT, )

('JSF)"" AAYTF RX13T FU v FRA v F

T CNA, CNB & RX13T DR EHin

R12UZ0128JJ0100 Rev.1.00
2023.11.01
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223 RL78/G1F Control Board
Table 2-11 RL78/G1F Control Board {+#—&
EHE H%
EiRkB RAA306012 Control Board RL78/G1F Edition (RL78/G1F Control
Board)
E RTKOEML240E00002BJ
MCU RL78/G1F 64Pin (R5F11BLEGFB)
BIRETE VDD. & UVEVDDDOEREFEEF: 3.3[V] or 5.0[V] Note-1
EREE iR
EREE WwELECL
AL YFIRTFoart—8 | Uy b R4 vF xi
aan s - E2 Lite FAUSB (E20B)
- Q%% 4 forthe Evaluation Board (CNA, CNB, CNC)
Note.1: E2 Lite (E20B) BB Dt# L. MOBEETRFERATEE A,
2231 458
Figure 2-8 51
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2232 JAvy
USB_Data
<
B vss
USB |« >
USB_5p0V E20B (E2_LITE)
L .
5p0V- 3p3V (non-public)
CNB40 EXT_5p0V "| External o §e§et
> 3.3[V]LDO | witch
uvce (S1)
|-
>
>
A
CNA17 CNA18
(P40/TOOLO) (RESET_N)
A \ 4
»
- CNAO5 (P130),
CNAOB (PO4),
> CNAO7 (PO3_RxD),
CNAO8 (PO2_TxD),
CNBO5 (P20/ANID), CNAO9 (PO1),
CNBO6 (P21/ANIH ), > CNA10 (P00),
o CNBO7 (P22/ANI2), CNAT1 (P141), @)
CNBO8 (P23/ANI3), CNA12 (P140), prd
Z CNBO09 (P25/ANIS5), > CNA13 (P120/ANH), >
w CNB10 (P26/ANIG), CNA14 (P43/INTP),
CNB11 (P27/ANI7), RL78/G1F CNA15 (P42/INTP8),
CNB12 (P24/ANI4), CNAT6 (P41),
CNB13 (P147/ANI18), O— —0 ¢ —e (R5F11BLEGFB) CNA17 (P40/TOOLO),
CNB14 (P53/INTP2), CNA18 (RESET_N),
CNB15 (P54/INTP3), CNA21 (P137/INTPO),
CNB16 (P55/INTP4), CNA29 (PGO/SCLAO),
CNB17 (P16/TRDIOCO), CNA30 (P61/SDAAO),
CNB18 (P146), CNA31 (P62),
> CNA32 (P63),
CNB19 (P10/TRDIOD1), CNA33 (P31),
CNB20 (P11/TRDIOC). CNA34 (PT7),
CNB21 (P12/TRDIOB), CNAZ35 (P76_CS/INTP10),
CNB22 (P13/TRDIOAT), CNA36 (P75/SCKO01)
CNB23 (P14/TRDIODO),
CNB24 (P15/TRDIOBO),
CNB25 (P52/INTP1),
CNB26 (P17/TRDIOAO),
CNB27 (P05),
CNB28 (P30/SCK00), VDD CNA28
CNB29 (P51/S000), »
CNB30 (P50/S100),
CNB31 (POS/TRJIO0), EVDD CNA27 N
CNB32 (P70), g
CNB33 (PT1),
CNB34 (PT2), VSS CNAZ6 o
CNB35 (P74/S101), >
CNB36 (P73/S001) EVSS oNAZS
>
A\ 4 vV Y \ 4

:Selector

CNC

Figure2-9 oy K
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2233 Ev7HYay

Table 2-12 RL78/G1F Control Board: CNA a7 %

Pin No. | RL78/G1F Evaluation Board & D#E#t Note

CNAO1 — NC

CNAO02 — NC

CNAO03 — NC

CNAO4 — NC

CNAO05 P130 CN DIGI2 3

CNAO06 P04 CN DIGI1 3

CNAO07 P03/RXD1 CN UART 3

CNAO0S8 P02/TXD1 CN _UART 2

CNAO09 P01 LED1/CN LED 3

CNA10 POO LED2/CN LED 4

CNA11 P141 CN _DIGI1 4

CNA12 P140 CN _DIGI1 5

CNA13 P120 CN_DIGI1 6

CNA14 P43 LED3/CN LED 5

CNA15 P42 LED4/CN LED 6

CNA16 P41 LED5/CN LED 7

CNA17 | (P40/TOOLO) NC

CNA18 (RESET_N) NC

CNAT9 | (P124) CN _DIGI2 4

CNA20 (P123) CN _DIGI2 5

CNA21 P137 SW101/(CN_VOL 4)

CNA22 (P122/X2/EXCLK) | CN DIGI1 7

CNAZ23 (P121/X1) CN _DIGI2 6

CNA24 — NC

CNA25 VSS AGND

CNAZ26 EVSS AGND

CNA27 VDD MVDD

CNAZ28 EVDD MVDD

CNAZ29 P60/SCLAO CN_I2C 2

CNA30 P61/SDAAO CN_I2C 3

CNA31 P62 CN_DIGI2 7

CNA32 P63 CN_DIGI2 8

CNA33 P31 SW102/(CN_VOL _5)

CNA34 P77 OC#/(LEDG)/CN_LED 8

CNA35 P76/INTP10 CN_SPI 2

CNA36 P75/SCKO01 CN _SPI 3

CNA37 — NC

CNA38 — NC

CNA39 — NC

CNA40 — NC
R12UZ0128JJ0100  Rev.1.00 RENESAS Page 18 of 76
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Table 2-13 RL78/G1F Control Board: CNB a4 %

Pin No. | RL78/G1F Evaluation Board & D#E# Note
CNBO1 | — NC
CNB02 | — NC
CNB03 | — NC
CNB04 | — NC
CNB05 | P20/ANIO CN ANA 3/IlU COM
CNB06 | P21/ANI1 CN ANA 4/VBRIDGE VOL
CNB07 | P22/ANI2 CN_ANA 5/IW _COM
CNB08 | P23/ANI3 VR101/CN_ANA 6/(CN_VOL 2)
CNB09 | P25/ANI5 RAA306012 DA30O/CN ANA 7
CNB10 | P26/ANI6 RAA306012 DA20
CNB11 P27/ANI7 RAA306012 DA10
CNB12 | P24/ANl4 CN_ANAS8/IV_COM
CNB13 | P147/ANI18 CN DIGI3 3
CNB14 | P53/INTP2 RAA306012 CMP30
CNB15 | P54/INTP3 RAA306012 CMP20
CNB16 | P55/INTP4 RAA306012 CMP10
CNB17 | P16/TRDIOCO | CN DIGI3 4
CNB18 | P146 RAA306012 EN
CNB19 | P10/TRDIOD1 | RAA306012 IN6
CNB20 | P11/TRDIOC1 | RAA306012 IN5
CNB21 | P12/TRDIOB1 | RAA306012 IN4
CNB22 | P13/TRDIOA1 | RAA306012 IN3
CNB23 | P14/TRDIODO | RAA306012 IN2
CNB24 | P15/TRDIOBO | RAA306012 IN1
CNB25 | P52/INTP1 RAA306012 nFAULT
CNB26 | P17/TRDIOAO | RAA306012 nSMPL
CNB27 | P05 RAA306012 nSCS
CNB28 | P30/SCK00 RAA306012 SCLK
CNB29 | P51/SO00 RAA306012 SDI
CNB30 | P50/SI00 RAA306012 SDO
CNB31 | P06/TRJIO0 CN DIGI3 5
CNB32 | P70 CN DIGI3 6
CNB33 | P71 CN DIGI3 7
CNB34 | P72 CN DIGI3 8
CNB35 | P74/SI01 CN SPI 4
CNB36 | P73/SO01 CN SPI 5
CNB37 |— NC
CNB38 | — NC
CNB39 | — NC
CNB40 | — EX LDO 5p0V
Table 2-14 RL78/G1F Control Board: CNC O %% 4
Pin No RL78/G1F Evaluation Board & Ot Note
CNCO01 | VDD MVDD
CNC02 | EVDD MVDD
CNCO03 | VSS AGND
CNC04 | EVSS AGND

R12UZ0128JJ0100 Rev.1.00
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2234 IFERR WF.HLUIRV4

TEEIC. RL78/G1F Control BoardD X E&3 &, inF. LUV RI 2 ERLET.

setting
resistor

Figure 2-10 T EHR, WF. H&UVaRV 4
Table 2-15 ¥FEHHKJ X F

R Hx

U1 RL78/G1F 64Pin (MCU: R5F11BLEGFB)

CNA, CNB Evaluation Board & DI+ %

CNC Evaluation Board m b QD EBRELSAFHE I <2 2 (Unmounted)
USB (E20B) E20B F USB

E20B E2 Lite (E20B) @& (Z O EERIZIFEABETT, )

('JS:“)J b RAYF RL78/GIF AUt v XA v F

EHRREER CNA, CNB & RL78/G1F M iE#ss FikHT

R12UZ0128JJ0100 Rev.1.00
2023.11.01
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23 E—4 [TG-55L-KA 24V (TSUKASA ELECTRIC CO., LTD)]

Table 2-161_FEBE— 2 DIEHRZERLET . BHEHKIT. YHTEIRASHBRDOR—LR—DZHRTE
lI\O

Table 2-16 TG-55L-KA 24V E—# {+1%

EREE 24[V]
ERIRE 2650[rpm]
BARERE 3900[rpm]
ERER 420[mA]
BERER 85[mA]
LD 19.6[mN-m]

24 E—REGS—TNL

Evaluation Board& (B E— 2 2T 50D 7—TILTT, EE—FLUNDE—2 ZERAT IEEIL.
E—FT—=TILDOIN—=Y YR ESEIZLTTELY,

2.U imF (ABECHR)

3.VinF (BEHR)

AW ¥ (FECHR)

1.E—4iHF
5.7k—ILimF
Figure 2-11 E—42Efi7r—JILEHKE
Table 2-17 E—2 #EH7 — JLinFEB &
InFES HBamE A A—Ah
1 PHDR-12VS J.S.T. MFG.
2,3,4 TMEDN 630809-FA NICHIFU
5 XHP-6 J.S.T. MFG.
R12UZ0128JJ0100 Rev.1.00 RENESAS Page 21 of 76
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25 7154 ka7 [E04SR200932 (SEIWA ELECTRIC MFG.)]

RAA306012 RSSKIZI&. EMCIERICEMNT 5=, 774 FaAT7HEFRTUVET, BEIZGCTERY
—INIZT T4 baATE2F—VEBVTHEALTT S,

Figure 2-12 72z 54 +a7
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FIEFAAE

RAA306012 RSSKTIZ. v D ftEMDEvaluation Board, Control Board, E—4 #{#H3 5 & T, EEE
— A2 HEARXDOFEAATEETT,

COEF Y MZIETEE25EED Control BoardWAaZEnTH Y. &KControl BoardldH > FILTO5 5 LAEE
B3 52ET. ThFh2OHIHAXETMaIEETT .

COETIE, Y2707 5LEERT SBROFELRR, R— FORE, BHEHA FISOWTHALET.

Yo TaFSLQOEMIDOVNTIE. R TINTOFSLOT7 IV r—23 v/ —bBLUY—RT7
AILESBLTTELY,

* RX13T Control Board:

- BUYLARY MVHIE (ZPFYo—2 3>/ — F: R1ISBAN0060JJ) (E G #1 HIIKEE)

- LY LR120EBESIE (7 FY r— 32>/ — F: R1BAN0058JJ)

* RL78/G1F Control Board:

- LY LR120EBESIE (7 FY r— 3>/ — F: R18AN0062JJ)

- IR—ILE Y120 EERE (ZFY or— 3>/ — F: R1I8BAN0062JJ) (G ¥ HIKEE)

RAA306012 RSSKTERT 54> 7L 704 5 Llk, RAJ306101. B LTURAI3061020DH > F)ILTO45 S
LZEFERATIEETY, RX13T Control BoardZ{# A9 515 &I1ERAI306101DH > FILTFO45 S5 L%, RL78/G1F
Control BoardZ {#EA9 315 & (XRAJ3061020DH > T TASTS LEFERALTT LY,

TS LDEEREICELTIE, 58 T3 L—9#EE. BLUBHRREOYZ27ILESRBLTT
YA

FEAEEERT HICIE. OQIDEIR. FLIFHIFAEIZESL Ia—FTCRBROBREZEFTTILELAHY F
-g"o Note.1

Note.1: AERICFEIBREERAD OQUHERIIMELTE Y Tt A, BROEEDORIT. 1—HFISTEBE N O[QUEH. FFIFALM
[FIZKY L 3—FLTTFEL,

R12UZ0128JJ0100 Rev.1.00 RENESAS Page 23 of 76
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31 HEROBRE

S WEAIREE TIX, Evaluation BoardlZt >3 LARY FILEIHOHREICHE>TWET, F0=H, Ty b%F
¥R 9 B Evaluation Board, RX13T Control Board, E—4 2 A EHHEB I ET. EUHLARY MLEIE®D
MEMNT CIZITAET .

FHE A EDFEMIC DULNTIL. Figure 3-2 RAA306012 RSSKDE— 4 FHBREE SR L TT LY,

D E—2HEHAXOEMT 28BS (L. Evaluation BoardDER EFWDER T ANENHY £,

R153
R129
R150
R126
R148
R124
R21 R26
R337 R22 R27
EL i iEalal oot o7
B i) Agoo 00D ogoo - IEge] e
R335 (K] (B R34 c12 . fpcis o c14 011
Rase ) (W] Rs BB o ] s ] a0
R4 B (I Rs ae S'= O 1r
R341 <{B] (W] R37 oo EE Tag E=°] Jrsor
T o |
(K] : Short (0[Q] resistor or solder)
(] : Mount register
[ : Not mount (open)
[c==] : Short (jumper pin)
Figure 3-1 TiFHARE (£ LARY FILHIE)
R12UZ0128JJ0100  Rev.1.00 RENESAS Page 24 of 76
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[A] 473 C Start )
(1) B HL ARG L S
(2) £2H LR 1205 BT H

(3) Fh— L5120 BB HI 1)

(1) (2)1 (3)

A

( 32 ) ([B]MCU selection: 33 N ( N

(1)RX13T

(2)RL78/G1F
(1) @ (2)

(" RL78/GIF

~

[ BELALE ]

[ TNy LEBABE ]
J

Control Board

Evaluation Board
OE#3

Evaluation Board

(W=l IN
N
-~ ) U g
Figure 3-2 RAA306012 RSSK D E— 4 Fifi 5% &
R12UZ0128JJ0100 Rev.1.00 RENESAS Page 25 of 76
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32 EUHLARY MILEE

3.21  HlEptEsR

T LAARY PLHEEARIE, HERDPOE—FOMEZHEL. E—2 ZBEULMMETERKREBSHT 5
AKX TY,

CHOE—FFEARIE, RX13T Control BoardZ{E A L TRl RIEE TS, Table 3-1IZH|Et4kZERLET,

TO5 S LDFEMIZDLNTIX, "RAJ306101 ZF Y or—>3>0/ —F: RABEBAHE—2DEHF LN
o FILEIBT (LA (R18AN0060JJ)" 5+ SBLTTF &L,

Table 3-1 RX13T Control Board ZfEfL1=. T2 LARY FLHEY 7 bz 7DERLHE

HE AE

il A = Rk ILHIE

ElxF BRI E 1R oYy LR

T— 4 EERRRAFLE SWID L ARJLIZK YHIE (“High”: [EIEREALE, “Low”: {=1E)
F1=1d Analyzer M5 A D

AHNERE DC 24V

Fv ) 7RKHE (PWM) 20[kHZz)(F+ ') 7 [E1#A: 50[us])

TYREA L 2[us]

il 0 ] A ERGIE/ALE - EEHTE: 100[us]
REHE: 1[ms]

[B] &5 i & B CW: O[rpm]~2650[rpm]

CCW: 0[rpm]~2650[rpm]
=2 L. 600[rpm]UA T IXEREA—T > I)L— T TERE)

& HlE R E A B R B HIE % 300[HZ]

R E FilfE1 % 5[Hz]
FAEEETHETE ZR: 1000[Hz]
LB HEE R 50[HzZ]

a2 SRBIEERTE BElE L AIL a2\ A SRBIERTE

mELAE Size priority(-size) (default setting)

ROM/RAM # 4 X ROM: 17.1KB
RAM: 4.5KB

PR AFOLTRAORROR. TS HEERL 6F) EFT T IT
FHOERH 0.89[A1% 3B (100[us|%E I EHH)

A VN— 5 BREEA 28[VIERiB (100[us]EI=B42)
A 2N— 5 BREEA 14[VIRHE (100[us]EI=84)
E45:E A 3000[rpm] & 238 (100[us]4@ (<5517
RAA306012 DR &R

a s

SEM L DBEREHES (POE10#RFICILBETY I VYD) ZRH L5
a. PWM H Ol FZ"Low’IZT %

R12UZ0128JJ0100 Rev.1.00 RENESAS Page 26 of 76
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322 N—FYIT7RE
TUHLRARY MLFHEEITIE, EHIZCHENIERISE—2DUEZHTELET,

HERIE., EHDO L v > MEHR (SR1, SR2, SR3) Diiifi%E. RAA0G012ONBEEFT > 7. F=Es T
DERBBEEICESRT A ETRETEETY, Yo I TOSSLTIE, NBOEZEST7UTEESHICL
HEROBREIZMTITOERBHEIRZFRALTLET,

Evaluation Board D% % % Figure 3-3[CAHhETLEE L TTF &Y, Notet
Evaluation Board MBI D EFHHIZEI L TIE. Schematic (R12TU0221EJ) #ZHB L TTFT &Ly,

Note.1: COIKEFHIMNIKETYT, TOLH. HRAPHAKELSHEELEET S LK, BV LARY MLEIEOFMEA T EET

£l
R153
R129
R150
R126
R148
R124
R21 R26
R337 R22 R27
R3
B IEag) Adjoc oo ogjon - el e
]
Re3s (W) () Ros o2 o R R I
Rase ) (W] R35 B E o ] s 2] a0
R4 {I0H] [ R3o sw  Sr's O 1r
R341 <[Iil] [l R37 @ o e Eols E=o] JP301
rx & i
(K] : Short (0[Q] resistor or solder)
(] : Mount register
[ : Not mount (open)
: Short (jumper pin)
Figure 3-3 /R— FIEERE (LY LARY ML)
R12UZ0128JJ0100 Rev.1.00 RENESAS Page 27 of 76
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3.23 #B#HHA

3231 E#

TEROFIET, FHMERRZEMBLTT UL,

a. EoHY LRARY FLFIEIOFW % E & 3A ATZRX13T Control Board % Evaluation Board[ZZ LA T,

b. Evaluation Board& E—4 DU, V, WE BN — I TEKLET., (EVHLARY MLHEHEHTIEHR—
IWEBSDEREVLEL LEEA, )

c. EiR &Evaluation Board# i LE T . (COLETBRFHEBLABVTT L, )

RAA306012 RSSKIZIZ. EMCIESIZ#HLT B1-HT 254 b a7AESEAhTVET., BEIZHELTITS
A FAT7HERATEL, (EMCREATIH2Z—VDEUTAEEZTO>TLET, )

Power Source (Output: Off)
DC 24[V]/2[A] limit.

Ferrite Core (2 turns)

Evaluation Board

RX13T Control Board

Motor Cable
(U: Orange line, V: White line, W: Blue line)

| Motor (TG-55L-KA,24V) |

Figure 3-4 &%

R12UZ0128JJ0100 Rev.1.00 RENESAS Page 28 of 76
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3.23.2 HRE

FTILRA v F (SW101, SW102) ZLowlZE&REL. RT3 A —4% (VR101) 222 —ICRELFET,
(RTo23r—=30/ TOR—INELIZHLIREZELV 2 —EMUFET, COR—FTERLTWVWSKRT
viar—RlktE s —RMEBIZEVE VU IRHBYET, )

Power Source (Output: Off)
DC 24[V]/2[A] limit

C>C>‘/

OCPG{ 'O

Evaluation Board

ggdgodogoon .
R High
888888¢% i ‘ ]
ow
Ooo SW101SW102
VR101
Figure 3-5 f{AERTE
R12UZ0128JJ0100  Rev.1.00 RENESAS Page 29 of 76
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3.23.3 EREHB
Evaluation BoardIZDC24[V]|Z#t# L £ T,

BEROMIEICEYLEDONRLTLET,

Power Source (Output: On)
DC 24[V]/2[A] limit

Evaluation Board

ojojerejojene High
| I I R I R S
mmmimiMmmm
EIRIRES Low
SW101SW102
VR101
Figure 3-6 EiR{#t#
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$3E EAAE

3234 E—4E8

SW101%Highl=L T, RF >3 A—% (VR101) £EF &, BLEAAEBISHELTE—4HEEL, 4

HAKREICIE CCTLEDARATLE Y,

Power Source (Output: On)
DC 24[V]/2[A] limit

Evaluation Board

00000QQ High
| Y Y R S S
mimm mTimimim
S22 BREB Low
SW101SW102
VR101
Figure 3-7 E— 4% &
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$3E EAAE

3.2.3.5 FE—4EEEIL

E—%ELTHEE. KTV 3 4A—4 (VR101) £HRICEL. SWI01ZLowlZBELET,

0a3Ian g3

Power Source (Output: On)
DC 24[V]/2[A] limit

Evaluation Board

Ry

za31
€a3a1
ya3a1
a3 I
9031 I3

O oo

VR101

B

SW101SW102

High

Low

Figure 3-8 E— 4 ERE){S 1L

R12UZ0128JJ0100 Rev.1.00
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$3E EAAE

3.23.6 TER#EHREIL
BEROEHZEFLELETS,

0031 [

Power Source (Output: Off)
DC 24[V]/2[A] limit

Evaluation Board

NEIN®)

za31
eIl ®)
va3a1
saa1 @
9031 I

SW101SW102

VR101

High

Low

Figure 3-9 EiR#t#HEL

R12UZ0128JJ0100 Rev.1.00
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3.3 + H L X 12088 Bl

331 FlEptsR

U LR120EEEHEAXE, E—FDOREICKYRLET HFEEE (BEMF) 2L LICRBHEZUVE
ATE—RERHILHMARXTY,

CDE—2FIHA XL, RX13T Control Board, # & U'RL78/G1F Control Board#{$1fH L T RIGET I,
Table 3-2. £ & U\Table 3-3I-#|fttcE R~ LET,

TO5 S LDFEMIZDOLNTIX, "RAJ306101 7Y o—23>0/ —F: RABBAHE—5DEHLX
120 B E4IH (FL4) (R18AN0058JJ)". £ LU "RAJ306102 7T or— 3>/ — F: KARMEFHE
— 2 D120 EBEE#HH (L) (R18AN0062JJ)" 52 SBLTF LY,

Table 3-2 RX13T Control Board R L71=. oYL X 120 EFEBHEY 7 bz 7OERLHE

EH A&
#il &5 = 120 EEEARX FIF60EFavELY)
E—42 EERHM =1L Analyzer /™5 A ZE F=1F SW1 (PB5) D LAJLIZE Y HIFE
(“High”: [E#xRALA, "Low™: {Z1k)
L FREAB AL B IR H FEEFEICLDUERE (60 EH)
ANEE DC24[V]
Fv ) 7REE (PWM) 20[kHz]
il 70 &) A o XIx)TFTRAHMEBICHEREENSGEOYVORHEEITS

o NRE—VHIYBEZF, PWM Ta—TAHELBE NI —VDOREETS
EE Pl 2 [ms]#

[B] 553 £ i) 1 &5 CW/CCW #£[Z 1000[rpm]~2650[rpm]
REFE LWL o LTOIBVWTIADEHDE., E—2FIEESEN 6X) 270 T4
JIZ¥ 3

1. FEHOERMN0.89[A1% HiB (50[us)EIZEE1R)

2. 4 VIN—2BREEN28[VIZHB1B (50[us]EIZER)

A4 UN—2BREEHI14[VIERE (50[us]EIZEITR)

[E135:E E AY3000[rpm] & #818 (50[us]EIZBE1R)

oY L REREIRE, ¥ 00 0OXBEAS0[msIFERFEE

RER—ILEUH/RE—2 (IBER) OEERE

. RAA306012MDEHEH

o NEMSDBERBHES (POEIO#HFEFIZIBETFTYIVY) 28HE LT
5E&. PWM HEAHFZELow’ (2T B,

No o ks

R12UZ0128JJ0100 Rev.1.00 RENESAS Page 34 of 76
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$E3E ERAAE

Table 3-3 RL78/G1F Control Board fEFHL 7=, £ 4 L X 120 EEEHEY 7 bV = 7 OERMLH

" H

nE

Lk g

120 EREAR (L7—LFavETY)

T— % EEGFKR/AFLE

SW1 (P137) DL AJLIZK Y HIE (“High”: [E#xEALA, “Low™: {=1k)
3 LLIFE—F HIHBAREZEY—IL (Renesas Motor Workbench) (= & % 1&4E

[EEEFREAB LI E R H Y LR ADEHERICLSFEBEEZAVMERY (60EE)
- B BRI, PWM Ta—T A BREEBENFI—VDREEITD
ANEE DC24[V]

A o0y EKEE

CPUY A wY: fok 32[MHZ]
TRD 2 8% fioco 64[MHZ]

X)) 7REKE (PWM) | 20[kHz]
TYEEA L 2[us]
il 70 B A RE Pl H{EIX 1[ms]&E

[0 B3 EE ) 12 5

Y L XHEE— K 265[rpm]~3200[rpm] Note’
CW/CCW xt it

a4 SERBIEERTE

FIHI FEEE

fREE(FILANIE

. :&;255“@”%7&\0)%1#0)&% E—AFIEMESHEAN (6X) 27V T4 7
1.4 VN—2 BIRETH 28[V]ZiBiB (1[ms]EIZE1R)

A VN—ZBHRBEMN 15[VIRFE (1[ms]EIZE1])

. [EE5E E A 3900[rpm] Z #BiE (1[ms]EIZBE1R)

CR—ILEIYAAE L IFE RS O R A 200[ms| IR FE &£

HABENRE—CDEERE

CHVERA S DBEFRBHEES (INTP1IFEFICO—LARILAA) ZEH

7. RAA306012 MEHE &L

OO g~ WN

Note.1: E—4 ZEREREL L CRFMEEFEE S ERFBEATEL,
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RAA306012 RSSK A —H#—Xv =27/l $3FE HAAGE

332 N—FYHI7EE
oY LR120EEERIETIE, FREE (BEMF) OO0/ ARk YE—FHNEZRELET,

FEEX (BEMF) [X. Smart Gate DriverQZ#7 > TAOHEEXZDA N, £=IEIBEMFE VR 7 T &#EH
THZETRETIEETT, Y70 TO5 S5 LTI, BEMFEVRATZUTEEMIZL, EH7 2 JIZTBEMF
DEHEEITVET,

Evaluation BoardM & % Figure 3-101Z8HhETEELTTF LY,
Evaluation Board MBI D EEMH(ZEI L TIEX. Schematic (R12TU0221EJ) %S L TTFT &Ly,

[~ R150
R161 [N}
R126
R164 oIl
R163 <[l
R166 {“]n R148
R165 <IN}

R336 R21 R26
R337 R22 R27

R351 R360 R354 R361 R357 R362

| ]
ul o INNIREEING Colo] Jr302
m GD Cc12 C13 C14 I
R338 Bl [][] R34 o] . [l []
R330 o[Kl (][] R == s sle] JP30s
N
roo M O Re g B2'e oo on
R341 <M ][] R37 @ Jo g E==1°] JP301
X o ]
(K] : Short (0[Q] resistor or solder)
(] : Mount register
[ : Not mount (open)
: Short (jumper pin)
Figure 3-10 R— FE®BRTE (¥ L X 120 EEEHE)
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3.3.3 43S
3.3.31  E#H
TROFIET, FFMIREFEBLTT I,

a. oY L R120EBEEHIHDOFWZEZ ZAATZRX13T Control Board., F7=1£RL78/G1F Control Board %
Evaluation BoardIZZ LIAT,

b. Evaluation Board& E—4 DU, V, W ED7— I TEHKLET . (EoYLR120EEEFIETIEHR—
ILWEBDEBEEVEL LEEA. )

c. iR &Evaluation Board# i LEd . (COLETBREFHEHBLLBVTT L, )

RAA306012 RSSKIZI&. EMC ESIZENT BT 154 Fa7AEEATHET, BEIZERELTITS
A FAT7HERATEL, (EMCRERATIH2Z—VDEUTAEEZTO>TLET, )

Power Source (Output: Off)
DC 24[V]/2[A]limit

Ferrite Core (2 turns)

Evaluation Board

RX13T Control Board or
RL78/G1F Control Board

Motor Cable
(U: Orange line, V: White line, W: Blue line)

| Motor (TG-55L-KA,24V) |

Figure 3-11 ##
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3.33.2 KT

FTILRA v F (SW101, SW102) ZLowlTEREL. RT3 A —4% (VR101) 222 —ICRELFET,
(RTo23r=30/ TOR—INELIZHLIREZELV 2 —EMUFET, COR—FTERLTWVSKRT
viar—alkt s —MEBIZEVE VU IRHBYET, )

Power Source (Output: Off)
DC 24[V]/2[A] limit

Evaluation Board

High

1a31 @™

(CER @)
caan ga
€a31 3
I EIN@®)
CEAN@)
9a31

Low
SW101SW102

VR101

Figure 3-12 #M{i%kE
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$3E EAAE

3.3.3.3 EREHB

Evaluation BoardIZDC24[V]Z#t# L £ T,

BEROMIEICKYLEDONRLTLET,

Power Source (Output: On)
DC 24[V]/2[A] limit

Evaluation Board

VR101

@ High
Low

SW101SW102

Figure 3-13 BiR{t#4
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3334 ET—4EE

SW101%Highl=L T, RF >3 A—% (VR101) £EF &, BILEAAEBISHELTE—4HEEL, 4
HRREIZIS C CLEDASEATLE T,

Power Source (Output: On)
DC 24[V]/2[A]limit

Evaluation Board

0000000 High

| Y Y R S S

mimm mTimimim

O 0000 0gg

o =N W s oo
oo o SW101SW102
VR101

Figure 3-14 E— 4 Ei&h
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3.3.3.5 FE—4EEEIL
E—AEEFELETEEES. RT3 A—4 (VR101) #HRIZEL., SW101ZLowlZRELET,

Power Source (Output: On)
DC 24[V]/2[A] limit

Evaluation Board

Ry

VR101
Figure 3-15 E— 4 EREI{S 1L
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3.33.6 EREHREL
BROMIMEERFLLETT,

Power Source (Output: Off)
DC 24[V]/2[A] limit

Evaluation Board

@ High
Low
= SW101SW102

VRI01
Figure 3-16 EiR#t#EFEL
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3.4 R—ILt B 120 E B H =

341 il
R—ILE U H120EBEHEAKIL. m—IILESICKR L TEEHZIYEATE—42 24T E2AKTY,

CDE—F AL, RL78/G1F Control Board % & L CELMAIEE T3, Table 3-4IZHlfEt4kE R L F
ERS

TO5 S LDFEMMIZDLNTIX, “RAJ306102 7 br—320/ —F: RABERHE—52 D120 EEEH
# (EZ#) (R18AN0062JJ)" %25 L TR &L,

Table 3-4 RL78/G1F Control Board fEf L 1=, "—JLt Y 120 EEEBHIEY 7 bz 7 DEXRMTH

" E 2K

Hl1E 77 = 120 EBEAR (E7—LFavELY)

E—42 [EERBHBA=1E SW1 (P137) @ LARJLIZEK YHIFE (“High”: [ElIExfELE, “Low”: {F1k)
3 LLIFE—F HIHBAREZEY—IL (Renesas Motor Workbench) (= & % 1&4E

[EEEFREAB LI E R H =Lt R—ILESDEVAAZRAVLERTE (60ESE)
- B ERER, PWIMTa—T A RELEE/NZ—VDREEITD

ADERE DC24[V]

Aoy I REER CPUZ 0w fok 32[MHZ]
TRD 284 fioco 64[MHZ]

¥ U7 ERE (PWM) | 20[kHz]

TYREAL 2[us]
il 760 2 £A EE Pl &I 1[ms]E
[B1 %553 £ i) 1 &6 R—ILEI#IE— K: 530[rpm]~3200[rpm)] Note’
CW/CCW xt it
AVUNA SRBILERE | T4 MEE
REF L . %L(T_Zgg LT NADEHDOER, E—2HIEESHN 6FK) £ET7V T4

1.4 VN—Z BHREEH 28[VIZ 1B (1[ms]EIZE1R)

2.4 VN—Z BBEEMN 15[V]ERiE (1[ms]EIZER)

3. BlERERE A 3900[rpm] Z k8@ (1[ms]&EIZEE1R)

4.7 :—ILEYRAAL LLIZED Y ORKREA 200[ms|ERFEAE
5HABE/NNF—VDEERH

.MM S DBERBHIES (INTPM IHFIZO—LARILAN) R
7.RAA306012 DEERH

Note.1: E—4 ZEHREmEELU L CREMEF S E S EFHFAT S,
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342 N—FYHI7EE

=Lt o 120EBEHIETIE, SMTITDOR—ILEU NS, "—ILESE ESmart Gate Driver® L3 2/
L—RICAALE—FREDBREZITVVET,

Evaluation BoardM & & % Figure 3-17IZ8HhETEEBELTTFE LY,
Evaluation Board MBI D E#HH(ZEI L TIE. Schematic (R12TU0221EJ) #SHB L TT &L,

Control
Board

R161 oIl
R164 o[IElk
R163 <[l
R166 [l
R165 <IN}

R336 R21 R26 e \ R124
R337 R22 R27

&@ R354 R361 R357 R362

<[] [ [Tl O 0 OO0 o Colel JPs02
R3ss AN [J[] R4 c12 c13 c14 i
R339 <[lEll] (][] R35 JP303
i
2 i
]

R340 [BEl] [][] R36
R341 [Nl [][] R37

: Short (0[Q)] resistor or solder)
- Mount register

: Not mount (open)

: Short (jumper pin)

Figure 3-17 R— FESHRE (R—/Lt Y 120 EEEHE)

fenE
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3.43 B{FHEA

3431 B

TEDFIRT., FHHREZEBLTT LY,

a. "—ILE U120 ERBEFHIEDFWEE ZIAATZRL78/G1F Control Board % Evaluation Board (22 L AL,

b. Evaluation Board& E—2 DU, V, W, r—ILEZRHEDT—TILTEHKELET, (R—ILEoH120EEEH
HWTIE, R—ILESOEGEIBLETT, )

c. EiR &Evaluation Board# i LE T . (COLETBRFHEBLABVTT L, )

RAA306012 RSSKIZI&. EMC E4IC#EMT 1= T 54 F a7AEEATVET, BEIKHELTITS
A FAT7HERATEL, (EMCREATIH2Z—VDEUTAEEZTO>TLET, )

Power Source (Output: Off)
DC 24[V]/2[A] limit

-+ Ferrite Core (2 turns)

Evaluation Board

RL78/G1F Control Board

Motor Cable
(U: Orange line, V: White line, W: Blue line, Hall)

| Motor (TG-55L-KA 24V) |

Figure 3-18 ##
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3.43.2 HRE

FTILARA 9 F (SW101, SW102) ZLowlZEEL. RT3 r—4% (VR101) 22 —ICEELFET,
(RTo2at—820/ TOI—IVNELICHLIREEZ LU I—LHFUVET, COR—FTHEALTWSRT
v r—RIFEUEA—RBIZEVE VU IRBHYET, )

Power Source (Output: Off)
DC 24[V]/2[A] limit

Evaluation Board

High

0031 .3
el @)
za31 o

Low
SW101SW102

VR101

Figure 3-19 #{i%kE
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3433 EREHB
Evaluation BoardIZDC24[V]Z#t# L £ T,

BEROMIGICE YLEDONRATLE T,

Power Source (Output: On)
DC 24[V]/2[A] limit

Evaluation Board

0000000 High
| Y Y R S S
mmimTmTimimim
88 3R B8 Low
SW101SW102
VR101
Figure 3-20 EiR{t#
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3434 E—45E8

SW101%Highl=L T, RF >3 A—% (VR101) £EF &, BILEAAEBISHELTE—4HEEL, 4
HRREIZIE C CLEDMEITLET,

Power Source (Output: On)
DC 24[V]/2[A] limit

Evaluation Board

High

1a31 @

za3a1 o

oo O SW101SW102
VR101

Figure 3-21 E— 4 &
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3435 FE—4EEEIL
E—AEELETEEE. RT3 4A—4 (VR101) ZHRIZEL. SW101ZLowlZSRELET,

Power Source (Output: On)
DC 24[V]/2[A] limit

Evaluation Board

High
Low
SW101SW102
VR101
Figure 3-22 E— 4 EREI{FIL
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34.3.6 TEREHREIL
BEROEHZEFLELETS,

Power Source (Output: Off)
DC 24[V]/2[A] limit

Evaluation Board

ojojerejojene High
| I I R I R S
mmmimiMmmm
EIRIRES Low
SW101SW102
VR101
Figure 3-23 EiR#t#EEL
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$F4E BDE R

4.1 B

411 XEE (VM, VBRIDGE)

Evaluation Board(%, J1 (VM, VBRIDGE#E#GifF). & L UJ4 (GNDIEHIRF) MIZ6~48[VIDE—FiR %t
WIBHETEMELET, Ntel KExy MIHBELTWAE—FUNDE—F2 ZFHERATS55(X. 4.34 £—
2%SHE L. RAAGO12DEESEFEANTE—RICKH CI-BEZ##E L TTF &0y, Ff=. Evaluation Board®d
TB1ETB2OMICIFE 2 —XARBEH SN TWET, E—4EBHERICE L TEULEBTENE 2 —XITXKH#L T
T&ULY, #MFTIFMOSFET Board. # & U Evaluation BoardIZE#&EEhTWb L v MEMZFERT 2B E(F.
4.3.1.1 MOSFET%#ZBE L T. 4M1IH7MOSFET BoardDEJREGNDEFNFNI2LEI3ITHEHRE L TTF LY,

Note.1: ftBE—4% FAEX24[V]=10[%]EHB L TT S,

412 HF—FFS54N\EBHER (VDRV, VCP)

Evaluation Board® 4 — FEREIEE (VDRV, VCP) [&. Smart Gate DriverDEER A v F oI LF¥aL—4 &
Fr—UROTITE>TERINET,

A—4%4 F45— FEREIEIR (VDRV) O AEBEIL. Figure 4-1I25R 7 ST (HIREEIRD T ) —F L (R2/R3)
[T& Y. 5[V]~15|VIDEHE TRERIGEETY . R&EMP (R2=48.7kQ]. R3=3.48kQ])TIlE. VDRVDOH 5
BEFI12VIERYET . BERA v F oI L X2 L—2OBEBROFEMICDOLNTIE, "RAA3060127 7
g—32/— kR N—F71 7 (R18AN0067JJ)"D4.1.3% S L TT LY,

NAHA R5— REEEIEIR (VCP) Ot ABEIX. £EIR (VBRIDGE) + VDRV[V[EHY FF, Fryr—IRY
THEAaToH (C9), RVEVTa T oY (C4) OEMEFMIZDOLNTIE, "RAA306012 77— 3
2/ —k: N— Rz P (R18AN0067JJ)"D4.1.4% BB L TT S,

M : Mounted resistor
[ : Mounted capacitor
Figure 4-1 #— k FS 4 N\EESIERARR
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413 [FEDEEE (VDD (3.3[V]) or VCC (5.0[V]))

Evaluation Board D EBEI D ERIE. XA<¥— k47— K54/ OVDDixF (3.3[V]). Ff=ILVCCimF
(5.0[V]) MoFEIRAIRETY ., Ff-. —HEDEEE (ST ITERKRHEE, ~—IL, LED, RMWB (ICS)) DEIR
[ZDLTIE, SMTFLDOMN o469 5 2 & B ATRETY . HHETTDFEIRIE. 0[Q] (R335. R363, R364, R365,
R366, R367, R368, R369) (& U EIRATEETY ., 4MTITLDODHAREEIFIP304 (U301 (5.0[V]). F1=IE
U302 (3.3[V])) & YUBIRATRET T, B H. 4MTFLDONEE LA DEBEFE LEEERIRT 2LENAH Y
F9 ., TIHHAEIREETIE, RI7, ROSIFEE SN TULVELV =%, VDDIHF (3.3[V]) ANERESIhTLET, 0D
HAE. JP304M2-3FEL a— 35 £ TU302 (3.3[V]) ANEIRENFET, BIEEBOERE L TVCCIHF
(5.0[V]) %Z:&IRT 5154I(%. Figure 4-2DRI7 ERIBIZO[QIDIEZEE L TTF LY, Ff=. JP304D1-2%:&
R 32 &TU301 (5.0[V]) ZBIRLTTFELY,

VDDt FDH AEEIL. Figure 4-2I1Z R 4T TIRZEIRD T ) —4Lt (R4/R5) #HEFT H LT, #RE
EELHRNTHRAERIEETT, THHAMIKREDRS, REDFNEFNDIEHIEE. R4 = 160kQ]. R5=91kQ]
DT, VDDIHFDOHAEEIE3.310[VIE A Y £, VDDIfF, VCCIHHFDFHMIC DN TIX., "RAA306012
FIYo—S 320/ — R /V\— Fox PEH(R18AN0067JJ)"D4.1.24 LB L TT LY,

Evaluation Board LD E D EIKRERELEE I 5154, Control Board EME20BRIEBDEMEEELLEEHT HNE
NHYET, E20BEIENDETHTE [EControl Board L DJIP102MREICL Y EEARETT . 3.3[V]ZERT S
HEEIEIP10202-3%E R, 5.0[VIZEAT H15E(FIP1020D1-2EFIRL TTFELY,

JP102% &/ L f=Control Board L ME20BEI I D E R E % Figure 4-312 R LET,

usotr 1.2 3 yaon2
covpfy  Beawv

sp304 O[O O

U302

U301 gEX_LDO (3.3[V] select)

RMBK(ICS) (MVDD select)

R366 IEI R367
HALL MVDD EX _LDO
(EX_LDO select)
Olj{‘::l’:%):o MVDD MVDD EX_LDO
o/EloEX_LDO R365 %l R364
R368

LED (EX_LDO select)

MVDD EX _LDO
KX : Short (0[Q] resistor or solder) 5 &'
M : Mounted resistor C19 c18 R335 R363
R97 R98

R4 oR5 Current Sense (External)
(EX_LDO select)

[ : Mounted capacitor

MVDD
R99  (vDD3.3[V] select)

Figure 4-2 Fi0E/RERAES (VDD(3.3[V]) or VCC(5.0[V]))
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JP101 JP102 JP103 JP101 JP102 JP103
E20B Power E20B Power  From E20B Power E20B Power From
S
(uyee) (UCC) B BUS v wveo) USB BUS

POWERG? (5] ,
9 5.0V]
From g

Main 1

3.3[V] \5 o[V Board l

POWERG (5] ,
T8 5.0[V]
From g1

Main 1

Board f

&2

vcc\ 3.3V]

RX13T Control Board RL78/G1F Control Board

Figure 4-3 Control Board 0 E20B RN E R A (3.3[V] or 5.0[V])

4.2 )ty +EE

Evaluation Boardl&. MCUD/XT—F >ty b, BLUHNEBY Y FO-OD )y FEIBZHKA TULE
. MCUIZHER £y b EMITBIZIX, Control Board ED Yty FXA wF (S1) L TLEELY,

Figure 2-7. FE1-IXFigure 2-10%SB L TT L\,

R12UZ0128JJ0100  Rev.1.00 RENESAS
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41 E—2ERENEE

Evaluation BoardIZ & E— 2 ERE[E K & L TMOSFET, ¥+ > MiEH, MOSFETRY—I X 4AMNEH I TLY
F9, £f=. CN_EXT_MOS (4M$(FMOSFETa %5 &) [Z44FI+MOSFET Board# #5395 Z & L, A[RET
T, SMFFMOSFETTE— S EREEBEEZR A v F oI TBIC1E, O QUEMNERERTEX*LFTITHILENHY
9, Table 4-1IZE— 2 REEBERAA v F T 5=HD[QEEHRDEEHRTE ECN_EXT MOSaRY 2 DIE
wWERLET,

Table 4-1 O[QEHDERTE(C & 5 E— 4% EREN#BE

Ik ToU R HaE

R161~R166 mount (T 1B A EE) Evaluation Bogrd o w2 MEHR (SRY,

. SR2, SR3) EE?R\ _
R161~R166 unmount CN_EXT_MOS ©% v > EH

(UIP, UIN, VIP, VIN, WIP, WIN) %;&iR

R150 mount, R152 unmount, R175 mount Evaluation Board EMDH— 3 X % [LIEEIR

ﬂi!ll

MOSFET A | (TIBHFREE) (W BRBHARIREN TN B)
—3IX4 R150 unmount, R152 mount, R175 mount Evaluation Board EMDH— I X & % &R
Note.1 R150 unmount, R152 mount, R175 CN_EXT_MOS LMY —3 R 4% (TH)
unmount ZER
R79~R87 mount, R88~R96 unmount Evaluation Board =@ MOSFET %3#4R
MOSFET (I%&Tﬁ’lﬁ%) Note.2

S+ 1+ MOSFET %#:#4R

(Evaluation Board ® MOSFGET [&3E:#1R)

Note.1: ¥—3 X4(2& % MOSFET BERIE#EEIH TN TOTSLTEYR—FLTWERA, Y—I X2 ZHEATSEAEF. o
—HIZTTAYSLEERELTTFELY,

Note.2: Evaluation Board £ MOSFET M#EIREINTWSBATH. CN_EXT_MOS O MOSFET E Vv D#EKIFESTT, ZDII U+
SBETIL, #MF1+ MOSFET % CN_EXT_MOS I 27 2 [ZH#E LA T T &L,

R79~R87 unmount, R88~R96 mount

R88 R79
R96 R87

e

er
S

R162 (o
R161 o
R164 oo
R163 oo
R166 (o
R165 ol o

Il : Short (O[Q] resistor or solder) lﬁl R126
M : Mounted resistor

[ : Mounted capacitor

Figure 4-4 E— A2 EREIEIROMEERNIER (THHEIKE)
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Table 4-2 4441+ MOSFET 3% 4 (CN_EXT_MOS)

Terminal

2023.11.01

Connector Terminal Function Connection RL78/G1F RX13T
No. (RAA306012) Terminal Port Port
CN_EXT_MOS P23/ANI3(IW),
- = 1 WIN(DA3N) CNBO7(IW), P25/ANI5( ) P42/ANO02(IW),
CNBO09(DA30) (DA30) P44/AN004(DA30)
P23/ANI3(IW),
> WIP(DA3P) CNBO7(IW), P25/ANI5( ) P42/ANO02(IW),
CNBO09(DA30) (DA30) P44/AN004(DA30)
P24/ANI4(1V),
CNB12(1V),
3 VIN(DA2N) CNB10(DA20) ?[?2/2%[\;5 P45/ANO005(1V)
P24/ANI4(1V),
CNB12(1V),
4 VIP(DA2P) CNB10(DA20) ?[?2/2%[\;5 P45/AN005(1V)
P20/ANIO(IU),
5 UINDATN) | CNBOS(U) P27/AN|7( )| P40/ANOOO(I),
CNB11(DA10) (DA10) P46/AN0O06(DA10)
P20/ANIO(IU),
6 UIP(DA1P) CNBO05(1U), P27/ANI7( ) P40/ANO0O(IU),
CNB11(DA10) (DA10) P46/ANO06(DA10)
7 TH CNBO07 P22/ANI2 P42/AN002
8 AGND CNA25/CNA26 | VSS/EVSS VSS/AVSS
GDSELC
9 WL(LOC) register P10/TRDIOD1 P76/MTIOC4D
setting value
10 NC NC NC NC
GDSELC
11 WH(HOC) register P12/TRDIOB1 P73/MTIOC4B
setting value
12 W (HSC) NC NC NC
GDSELB
13 VL(LOB) register P11/TRDIOCA1 P75/MTIOC4C
setting value
14 NC NC NC NC
GDSELB
15 VH(HOB) register P13/TRDIOA1 P72/MTIOC4A
setting value
16 V(HSB) NC NC NC
GDSELA
17 UL(LOA) register P14/TRDIODO P74/MTIOC3D
setting value
18 NC NC NC NC
GDSELA
19 UH(HOA) register P15/TRDIOBO P71/MTIOC3B
setting value
20 U(HSA) NC NC NC
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411 N—2TYyo

Evaluation Board® 4 > /3\— A HllfEIE & (X E— 42 HlEFHOMOSFET 6N SR SN TLVET, MCUIX, 6K
DE2ATHAEEZFRAL T, RAA306012% 9 L TMOSFETZ#IE L ET, =, 4 2 /\—2 H|EIEIFRA S
Evaluation Board EOMCUMDA/Da > /3—A2 A hHR— FZBEEREES, U, V, WHEEES, v FERIE
E%AAL. CWODEESNATERRETYT ., EREUVREBEEREDOEMIZDOLTIX, 4.3.2.2 EFHEL (#
&), 4.3.2.2 EGFBH (8. HE£1V4.3.2.4 FREEFEHESHELTTSL,

Evaluation Board(Z[F v > FBEFRICH T A RERBMNESE I TULNET,

Hi134.3.1.2 RFELE. H&

UFigure 4-5% SR L TT &L\, 1 2/ \—42 {l#EH[E#. % Figure 4-51Z°RLE T, EROEETIE. ADa N
—ADANR— FADEBEAERBCT U THEEEZNLTANSINET,, F¥#l(EEvaluation BoardD B &

ZZBLTTSL,

Motor control T
PWM input )_\
(- e -~ e [

»VeUs

Bus voltage

POWER
MOSFET

ly_OPA lv_OPA
OP-Amp OP-Amp

F
S
H H H
*— *—

717 —»ly R_AO —»ly R_AO —»lyv R_AO

OP-Amp

e

Phase
— Vy_DA1P voltage
Vy_DA2P

Vw_DA3P

Shunt current

(bypassing amplifier)

Shunt current
(via amplifier)

lw_OPA

Over Current
detection

Over Current

—» Over Current

Detection Circuit

Figure 4-5 A >/3\—4% It E 3
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4111 MOSFET

Evaluation Board(Z (X E— 42 BREIFADMOSFETHA & SN TLVET ., CN_EXT_MOS (4 EMOSFETa# % 4)
24V EBMOSFETHR— K #3895 2 & L AIRE T, Evaluation Board® T 7 # )L FERE TlE. MOSFETH##x
EIRE (R79~R87) IZ0[Q]DIERMEEINTEH Y. Evaluation Board[ZZEE SN TULVHMOSFETHE %S
IZHYET, COEETIE. CN_EXT_MOS~®D4{FIFMOSFET BoardiEfiMNZIL S NFET, 4T
MOSFET BoardZ##: 9 55 & (&, MOSFETH#HERIER (R7T9~R87) ZHY 5 L. MOSFETH#EIRIE
1 (R88~R96) IZO[QIDIEHEFEY 11+ TT &L, MOSFETHHLEINIEIT (R88~R96) IZ0[Q]DIEHEFE
%9 3% & T. Evaluation Board[ZEE SN TLVAMOSFETD 4 — b &V —ZAMPGNDIZEf s h, ERKIE
ZRHIELET,

Note: E—% . #If#HAX. TEREEIZ & > TlE. Evaluation Board IZ##& S TLV% MOSFET M R KT B 2 CRIET 58
HEAHYET, ZDIHBE. MOSFET #X#3 %H. SE MOSFET R— FDEREREFLTT S,

R96 R87
é%lﬂimio
L=
é%lﬂimio
==
@%&m

R162 oo
R161 (o
R164 oo
R163 oo
R166 o[l
R165 oo

KB : Short (0[Q] resistor or solder) lﬁ—l R126
M : Mounted resistor

[ : Mounted capacitor

Figure 4-6 E£— % FEBIEIRROMEERFIER (THHAEIKE)
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41.1.2 FRERKE

Evaluation BoardlZU, V, WHH®DHEEFRIZ & éﬁ%z}lL&*ﬁHﬂ?%ﬂ%nﬁ@ﬂ%&Wﬁ LTWET, BERKEER
. U,V, W*E@L\fhf)\wEamm\Eﬂ{'lﬁﬁﬂztiﬁA( BERKELHELET, BEIETEERIVRI0NIZ
FYBRAETETT ., BERRBEBOCHL., v F%l}lnfﬁﬁ‘gﬂﬁﬁiﬂlmwiﬁ'é’l nghl\s BERMRE S
n=BEIClowlZiZ Y FET, LM >T. MOSFETHRAA306G01I2HAENTULVELVEY . BERBREES

(OC#) 2B L. 24 THHAKR— FZ5HMICLowlZ L TMOSFET#%#7%4 7 &% Z & T. Evaluation Board
PE—ZHNEEAETT, BERBHEIRILEvaluation Board& E—4 2 BIERET LD TIEHY T A,
RET BIZ(E. MCULTHEYZNIELEEITT S5H. RAAG0I12OREMEELZFAT ILELNHY T,

Shunt Current ’ VWWA '
(via amplifier) J_
lu_OPA ;l;
OC#
h_OPA ' Over Current
Signal
e 0P ¥ I %
w1 >
Volume —/ WA
(VR301)
Figure 4-7 ;&E 74 H B
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41.2 BHER
41.21 BFRKH (REB)

Evaluation Boardld&. RAA306012WENES 7 > 712U, V, WS v > MEMZEKRT 2 LT, U, V, WH
BRLBHTAIETY., 8. Yo7 TOSSLATREH7 VT FEMIL-o-TWWET, E—4BRBHIC
NBEDEET7 > TEERI 5158I1%. Figure 4-8% B L TO[QHENIZ K 5#EHEZZEE L. Smart Gate
DriverD LS RAABRENERETHo>TTF Y, v MEH (Rs) ICTHNDHEFR (lin) EMCUIZAAESH D
BEE (Vout) DEFRZE., EQ4-1ISRLET, vV MEREEBT O TDS A1 Vv OFEMBICDOVTIX
“RAA306012 7T sr—2 3>/ —F: /A\— Rz 7 (R18AN0067JJ)"D4.1.6ESHB L TT LY,

EQ 4-1

Vout[V] = lin[A] X Rs[2] x Gain[V/V] + <VD1;[V]>

VDD

Smart
Gate
Driver

Iinl

lin : Current flow to shunt resistor

Rs : Shunt resistor (0.05[Q])

Gain: Differential amplifier gain

VDD : Smart Gate Driver VDD pin voltage

Vout : Voltage applied to A/D converter input port of the MCU

Figure 4-8 BiRRHERE (RNER)
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41.22 EFRBKRE (4HE6)

Evaluation BoardIZ(X. U, V, WHHDHEERZHRET 5-HD L v Y MERZFSUERBRHEEEA ME > TL
9, ERREEBIES vy MERICERARNEZ EICE>TRETIEERTEREL. FOHREMN
MCUIZAAEINET, ¥ MBI (Rs) ISHNSMBER (lin) EMCUICARSINBERE (Vout) DEER%E
EQ4-2I2RLET,

EQ4-2 , AMP_VCC[V]
Vout[V] = lin[A] X Rs[£2] X 5 + —
AMP_VCC
20[kQ]
2[kQ] Iy OPA
Iinl Rs A lv_OPA
2[kQ] X u lw_OPA
20[kQ)]

lin : Current flow to shunt resistor

Rs : Shunt resistor (0.05[Q])

AMP_VCC : Amplifier VCC pin voltage

Vout : Voltage applied to A/D converter input port of the MCU

Figure 4-9 BiRRHERE (5158)
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Evaluation BoardIZl&., 7> TH#NANAL T ¥ Y FMERAOMCUIZEEANT EE=HDOC v \0H Y
£F9, CMODAHNZFEAT BB AL, Evaluation Board® & v > /%JP301, JP302, JP303 & EYI A {EICE R
LTTFELY,

Phase U shunt current Phase U shunt current
(via amplifier) (bypassing amplifier)
ly_OPA lu_R_AO
1 2 3
JP301
Ilu\COM
CNBO05
Phase V shunt current Phase V shunt current
(via amplifier) (bypassing amplifier)
lv_OPA lv_R_AO
1 2 3
JP302
ly\COM
CNB12
Phase W shunt current Phase W shunt current
(via amplifier) (bypassing amplifier)
lw_OPA lw_R_AO
1 2 3
JP303
IwCOM
CNBO7

Figure 4-10 BFRKREEE (SM0) HEVH O v N
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41.2.3 R"—ILAA

Evaluation BoardIZI&, L7 v TRt EDHR—IL oY ANaRI 4 (CN_HALL) AHY FET, (FEE
—RADHR—ILtEoYER—ILE Y AATIRI R (CN_HALL) [THEERIEETT ., Rh—ILE U HEBIE. RCZ
4 L2 —ERAA306012% M+ L TMCUIZAASNFET,

Table 4-3 R—/LE Y AHTHRI %S (CN_HALL)

Terminal | 1erminal Connection RL78/G1F RX13T
Connector No. Function Terminal Port Port
(RAA306012)
CN_HALL |1 NC NC NC NC
2 GND CNA25/CNA26 | VSS/EVSS VSS/AVSS
3 HW(DA3P) CNB14(CMP30) | P53/INTP2 P22/IRQ2
4 HV(DA2P) CNB15(CMP20) | P54/INTP3 P23/IRQ4
5 HU(DA3N) CNB16(CMP10) | P55/INTP4 P24/IRQ3
6 VDD CNA27/CNA28 | VDD/EVDD | VCC/AVCC

41.24 BREEXERE
Evaluation BoardIZl&. B#EEEZEZMCUDADA VIN—F ANR— FMZANTEH-ODOHERBEZHEATE
T, BREEERHEEDOREREZEQ4-3ICLELET,

EQ4-3 20 x 10°

(470 x 103 + 20 x 103)

Vout[V] = X Vin[V]

470[kQ]

Vin 9 » Vgus

20[kQ]

Vin : Bus voltage
Vout : Voltage applied to A/D converter input port of the MCU

Figure 4-11 BHREERHEIRE
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4125 HHEEHRE
Evaluation BoardIZl&. RAA306012RENES 7 > T#NH L TRMEEE (U, V, W) ZMCUNA/D O 2/\—%
AAR—=FZANTBE=HOREERREHBATVET ., HEELBREEETOBEFREFEQ4-4ICLOLET,

EQ 4-4
Vout[V] = (0.5803 * VDD[V]) + 0.0205 X Vin[V]

VDD
Smart
S Gate
[ Vy_DA1P | Driver VDD/2
470[kQ] Vy_DA2P
Vi_DA3P
Vin lw— L
%2[1@] To.ozz[pF]

Vin : Phase voltage
VDD : Smart Gate Driver VDD pin voltage
Vout : Voltage applied to A/D converter input port of the MCU

Figure 4-12 8B 5 EE RS
4126 MOSFETHY—3IR4

Evaluation Board|Z[&. MOSFETOEERIERADHY—I R 4E (Z101) AEEHIhTWET, =1 L. TiHHA
KETIFRI50ERITENELE SN TH Y. RIG2IEEEINTULVAELVZH, MOSFETH—I X4 (Z2101) 14t
Y —IRBEIFERATEFEFEA, MOSFETHHY—I R4 ZHERAT H5EI1L. R150%HE Y4 L. R152(C
O[QMEHREFIY 1+, EREDH—I XA (Z101) ECNBO7TZEHE L TTF S LY, Note! s\ fFIHH—I X4 %
FAT 5BEIE. CN_EXT_MOSDTH (TE ) IZ/MFITH—I R 2#EH L. CNBO7IZIEHETE S K512,
R150&R175% B Y 4t L. R152IZ0[Q Dk ZER Y F1+£E T,

Note.1: #—3 R #%(2& % MOSFET OREAEHEE YL TN TOAT S LTEYR—FLTOWERA, Y—IR2ZEATHHBE.
A—HITTITAT S LEEBLTTFSLY,

413 FHEKE

Evaluation BoardIZI&, FiEEEE L TR ERETEHPADMNFLTILNET, BEMFERIZEHWLNY) X5
NRETIESIE. BDEIZGULTRFNBREEZET I LEFHELET,

Vu
Vv
Vw
Figure 4-13 {5
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414 E£—4

Evaluation Boardé H > T 7RG S LAIFMBEDE—RICELETERESATVET, fEDE—FUSNEHE
AY 2581, BHEREEEORTE/NTA—FADEFEON—FIITOEENANELLZIGENHY F
—a—o

EENDELGAREMEAH S VR—RY FMIRDEEY T,

- L vy MEH (SR1,SR2, SR3, SR4) - E— 4 DBEREICEHETEE,
TS Hi K88 CRA2512-FZ-RO50ELF (50[mQ], 3[W])
- MOSFET (Q1, Q2, Q3, Q4, Q5, Q6) - E— 4 DEREICAHETEE,
T 5 H#RAE: TPH12008NH (VDSS = 80[V], ID = 24[A], RDS(ON) = 10.1[mQ])
- FUSE (FU1)- BRERDKEZZIZIELTER,
T 15 Hi 4K BE: 486-7270-ND (30[A])

(MM : Mount register

E : Mount FET
Figure 4-14 BiGEEER (HhE—% ERAKF)
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42 A1—4HYASL2R2—Tx—R

421 RFvvar—4, BEVUMTILRAYF

Evaluation BoardIZl&., RT >3 3 A—4% (VR101) & T ILARA v F (SW101, SW102) MEE I TWLE
T, RTriaA—42 (VR101) [FCNA21ICER SN THE Y., BEE. SLUPEREAMOERICERALE
T FJTILRL F (SW101) [FCNA2NZHEEE I TH Y. EEDRE— MR by TOEFRICERLES,
FTILRA v F (SW102) [FCNASBIZHEFRSNTHE Y., T5—DV Yy MIERLET,

Ftz, SMFFar bA—5A3 XY 2 (CN_VOL) ARIL—FK—L &, BRADTA RS2+ (TP_VOL)
ERATHEY. PIHRA v FREEEMTHCELHRETY,

TxUEY (JP103,JP101, JP102) DEEICL Y. EREDKRTU a3 A—42 (VR101). LUV RJTILRA
v F (SW101, SW102) ZERAT M. CN_VOLZFERT 2N DRIRAETT, JP103D1-22>3—+F B

ERTULaA—4% (VR101) fiIAY, 2-3% S 3— T 5 ELCN_VOLBIAERIZAY FI, JP101, JP102D2-
32> 3—+3BERTILRALYF (SW101, SW102) A, 122> 3— +F % ECN_VOLBIAERIZA Y

EX I

Table 4-4 5+ ti+a> FA—S5@a% %4 (CN_VOL)

. Terminal .
Connector Lirmmal Function .?::‘n?iicatllon EIC;;ItBIG1F Ei(:tﬂ
) (RAA306012)
CN_VOL 1 VDD VDD VDD/EVDD VCC/AVCC
2 Vol CNBO08 P23/ANI3 P43/AN003
3 GND GND VSS/EVSS VSS/AVSS
4 SW1 CNA21 P137 PB5
5 SW2 CNA33 P31 PB4
4.2.2 LED

Evaluation Board(Z (&, 7EDLEDARLE SN THY. TDSE6EIXTATSLDT N T ELRATLRTE
L CHERTIRET T, ZLEDIX., i T 2 R— bOHANO—LRILOBFIZHLTL, /N1 LRJLOBFIHELTL
F9, £f-. LEDAI®Y 2 (CN_LED) ADRIL—7R—JL &, BRERADTR iR/ >+ (TP_LED) #fE A
TWET,

Table 4-5 LED 2% 4 (CN_LED)

Terminal

Terminal . Connection RL78/G1F RX13T

Connector No. Function Terminal Port Port
(RAA306012)

CN_LED 1 VDD CNA27/CNA28 | VDD/EVDD VCC/AVCC

2 GND CNA25/CNA26 | VSS/EVSS VSS/AVSS

3 LED1 CNAO09 P01 P10

4 LED2 CNA10 P00 P11

5 LED3 CNA14 P43 PD4

6 LED4 CNA15 P42 P36

7 LED5 CNA16 P41 P37

8 LED6 CNA34 P77 PE2
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423 SPI

Evaluation BoardIZ(&, SPIFHa®*%2 4 (CN_SPl) DR JL—7k—)L &, BEADTAMRASL 2+ (TP_SPI) %
BATWET, Yo TILTRITSLTIE CN_SPI a9 2 IXERALTLERA,

Table 4-6 SPI 1% 4 (CN_SPI) Pin Assignment

. Terminal .
Connector Lirmmal Function .?::‘n?iicatllon sngtSIG1F
) (RAA306012)
CN_SPI 1 VDD CNA27/CNA28 | VDD/EVDD
2 CS CNA35 P76/(INTP6)
3 SCLK CNA36 P75/SCKO01
4 MISO CNB35 P74/S101
5 MOSI CNB36 P73/S0O01
6 GND CNA25/CNA26 | VSS/EVSS
424 I’C

Evaluation Board(Z[&. RCAHa % 4 (CN_I2C) DR )IL—FK—)L& ., BRADTRA RS2k (TP_I2C) #
BATWET, Yo FILTOSSLTIE CN I2C a2 2 (FXFEALTLEE A,

Table 4-7 I°C 3%~ 4 (CN_I2C) Pin Assignment

Connector | TEMMInal ;ﬁ:"zi:‘oar: Connection RL78/GAF RX13T
No. (RAA306012) Terminal Port Port

CN.12C |1 VDD CNA27/CNA28 | VDD/EVDD VCC/AVCC
2 SCL CNA29 P60/SCLAO PD5/RXD1/SMISO1/SSCL1
3 SDA CNA30 P61/SDAAD PD3/TXD1/SMOSI1/SSDA1
4 GND CNA25/CNA26 | VSS/EVSS VSS/AVSS

425 UART

Evaluation Board(Z[X., UARTEH I+ 4 (CN_UART) ORXJIL—h—)L &, BERADTR RRA 2k
(TP_UART) #EATWET, F£f=. UARTIZICS SELY v /%N L TE— R FIHEARIZEY—IL
Renesas Motor Workbench & D#E#GERIERIZEHERA LEFIT DT, CN_UARTIARY 2 #EAT H5E(E.
ICS_SELY v UN\EFTRTA—TUIZEBLTT S, YT TAYTSLTIECN_UARTIEERAL TLVE
‘A,

Table 4-8 UART 1% 4 (CN_UART) Pin Assignment

Connector | TETMinal ;ﬁ:"g::‘oar: Connection RL78/G1F RX13T
No. (RAA306012) Terminal Port Port
CN_UART | 1 VDD CNA27/CNA28 | VDD/EVDD VCCI/AVCC
2 TXD CNAOS P02/TxD1/SO10 | PD3/TXD1/SMOSI1/SSDAT
3 RXD CNAO09 PO3/RxD1/SI10 | PD5/RXD1/SMISO1/SSCLA
4 GND CNA25/CNA26 | VSS/EVSS VSS/AVSS
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4.2.6

RATOHILARKA

Evaluation Board(Z(. AT 2 JILAI RS 42 (CN_DIGI1, CN_DIGI2, CN_DIGI3) @R )L—FK—IL& .
ZBAOT R MRS >~ (TP_DIGH, TP_DIGI2, TP_DIGI3) A TWET, Y FILTOT S LTIE
CN_DIGI1, CN_DIGI2, CN_DIGIBIEfERA L TWEE A,

Table 4-9 AT 4 IILAI %% 4 1 (CN_DIGI1) Pin Assignment

Terminal | 1erminal Connection RL78/G1F RX13T
Connector No. Function Terminal Port Port
(RAA306012)
CN_DIGI1 |1 VDD CNA27/CNA28 | VDD/EVDD \VCC/AVCC
2 GND CNA25/CNA26 | VSS/EVSS VVSS/AVSS
3 GPIO CNAO06 P04 NC
4 GPIO CNA11 P141 NC
5 GPIO CNA12 P140 NC
6 GPIO CNA13 P120 NC
7 GPIO CNA22 P122 NC
8 GPIO(nSMPL) | CNB26 P17 PBO
Table 4-10 ART P2 A RY & 2 (CN_DIGI2) Pin Assignment
. Terminal .
Connector Lirmmal Function _(I_tgpgiic:atllon EI;;ItBIG1 F El(:tﬂ
: (RAA306012)
CN_DIGI2 |1 VDD CNA27/CNA28 | VDD/EVDD \VCC/AVCC
2 GND CNA25/CNA26 | VSS/EVSS \/SS/AVSS
3 GPIO CNAO05 P130 PA3
4 GPIO CNA19 P124 NC
5 GPIO CNA20 P123 NC
6 GPIO CNA23 P121 NC
7 GPIO CNA31 P62 NC
8 GPIO CNA32 P63 NC
Table 411 AAT 4 IAa RS 4 3 (CN_DIGI3) Pin Assignment
Terminal | Jerminal Connection RL78/G1F RX13T
Connector No. Function Terminal Port Port
(RAA306012)
CN_DIGI3 |1 VDD CNA27/CNA28 | VDD/EVDD VCC/AVCC
2 GND CNA25/CNA26 | VSS/EVSS VSS/AVSS
3 GPIO CNB13 P147 NC
4 GPIO CNB17 P16 NC
5 GPIO CNB31 P06 NC
6 GPIO(EN) CNB32 P70 NC
7 GPIO CNB33 P71 NC
8 GPIO CNB34 P72 NC
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427 ARA7FrATAHA

Evaluation BoardIZI&, JANA7F O AHaI®Y 4 (CN_ANA) DR )L—FR—ILEMCUD 7O  ABAHEEZE
BRI HEODTARRAL UL (TP_ANA) BHYET, Y2 TILTAT S LTIECN ANAORI ZIIERL
TWEHA,

Table 4-12 AA7F RS A4+ 4 (CN_ANA)

Connector | TEMinal ;ﬁ:"‘é‘:‘oar: Connection RL78/G1F RX13T
No. (RAA306012) Terminal Port Port

CN_ANA |1 VDD CNA27/CNA28 | VDD/EVDD VCCIAVCC
2 GND CNA25/CNA26 | VSS/EVSS VSS/AVSS
3 U CNBO5 P20/ANIO P40/AN00O
4 VM detection | CNBO6 P21/ANI1 P41/AN0O1
5 IW/Thermistor | CNBO7 P22/ANI2 P42/AN002
6 Potentiometer | CNB08 P23/ANI3 P43/AN003
7 (DA30) CNBO9 P25/ANI5 P44/AN004
8 IV CNB12 P24/ANI4 P47/AN007
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ESE IS L—2 R

5.1 Program Write

Control BoardIZIE7 5y V2 EFAAADIIaL—4MEHINhTWET, USBY (Y ABY—TILTPC
& Control BoardDUSB101a 449 2 Z## L. e2 studio, CS+, WY RITS5v>a7OTSIEEDT T
=2 a3 VEFERTAETI7—LIITDEEZAHNARETT, PCEERT IEAVR—FKFITZIaL—
A EIRIFE2 Lite& L TEREEINFET DT, BUILGEKHREEZIT > TTF L, §##lllde? studio, CS+, Renesas
Flash Programmer® K& a1 A > hE TSHBT SN,

SERXa AV

« e?studio A—H—X7v=a7I VA4 YIRE— A K (R20UT5293JJ)
« CS+ A—%—XvZa7JL FAaT sy MEEHR (R20UT52994J)
+  Renesas Flash Programmer 1 —H%—X< =27/l (R20UT5312JJ)

I to PC for E2 Lite function(E20B) }—b '

Figure 5-1 Connect with PC (E2 Lite function)

FUoR—KFIZIaL—43#EEZEHATHIET, 727—LYzT7E2ETLENLDTNY ST NERETT, -
L. E—42ZEFHT 3581, TiENERIZKY., COMETOTNAYIIIHEELEFFA, T—2 ZEF
T 51548, RMWBH#EeZ2FHAIT A E##HELET, RMWBIZDWLWTIXEEEZSHELTTSLY,

. E—ABRHHFICIIaL—4H5MCUZESTOP SE2E. 24 YDOENPEEEATELL., BEOHIZERSTNGT. HE
T HEEEENHY F9,

. FUR—KFIIalL—42#EEEERAT 5154A. PC & Evaluation Board I(XRI U GND 1B L F9, E—FEEEI-& Y GND AiEh
5& PCHBIET AN HY £9, (RMWB (ICS) THERAT HEBICIETAVYL—2F#EH L T S=&6. PC & Evaluation
Board ® GND [F#EF 3T . KL(CFHERTEETT ., )
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51.1 e?studio

1. Evaluation Board[ZER# A L. USBS—JILTPCIZ#ERHRT 5,

S

DI MBETD"IARTELR"EIY VI LET,

Note.1

2. e2 studioFicEIL., "0
3. e2 studio®"Run"2 IMS" TNy 5"&2H0 ) wH L, TI7—LITT7E2EZTAHFET,

Q workspace - RAJ306101_RSSK_LESS_FOC_E2S_RV100/application/main/main.c - &* studio — [m] x
JrfkE EEE) V-AES) UTFIIUBIM FEF-RN) EFR) TOJITRP) Renesas Views EfTR) TrUFIMwW ALTH)
K| | B ([ FTE [T RAJ306101 RSSK_L FOI7HERE) i B H S G @i -G
JOITIHERLS(S) =
AR R A CES el SR | o Q E||Bcers B TI0T
e = —_— Open FSP Configuration —
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ZE6ZE Renesas Motor Workbench
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to PC for RMWB (ICS ) function

ICS_SEL

Figure 6-1 PC & M##i (RMWB (ICS) Function)

R12UZ0128JJ0100 Rev.1.00 RENESAS Page 74 of 76
2023.11.01


https://www.renesas.com/us/en/software-tool/renesas-motor-workbench
http://www.desktoplab.co.jp/download.html

RAA306012 RSSK 1 —H—X<v=a 7/l E7Z Information

E7E Information

71 European Union Regulatory Notices

This product complies with the following EU Directives. (These directives are only valid in the European
Union.)

CE Certifications:
* Electromagnetic Compatibility (EMC) Directive 2014/30/EU

EN61326-1: 2013 Class A

WARNING: This is a Class A product. This equipment can cause radio frequency noise when used in the
residential area. In such cases, the user/operator of the equipment may be required to take appropriate
countermeasures under his responsibility.

* Information for traceability
- Authorized representative
Name: Renesas Electronics Corporation
Address: Toyosu Foresia, 3-2-24, Toyosu, Koto-ku, Tokyo 135-0061, Japan
 Manufacturer
Name: Renesas Electronics Corporation
Address: Toyosu Foresia, 3-2-24, Toyosu, Koto-ku, Tokyo 135-0061, Japan
« Person responsible for placing on the market
Name: Renesas Electronics Corporation
Address: Toyosu Foresia, 3-2-24, Toyosu, Koto-ku, Tokyo 135-0061, Japan
+ Trademark and Type name
Trademark: Renesas
Product name:  Renesas Solution Starter Kit
Motor Control Evaluation System
- 3-Phase Smart Gate Driver: RAA306012 -
Type name: RTKOEMOOF0S00020BJ

- Environmental Compliance and Certifications:

- Waste Electrical and Electronic Equipment (WEEE) Directive 2012/19/EU
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