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45 v IIN—DHETE
D UN—E EDy UN—EIRO KR E EBREICDOWVTTREIZRLET,
R 4-2INVL - INV2 BHEEDRTEE Sy VIN—FE Y - O UN—ERDERTE

Function in use
&rizlrsnts:s INV1 INV2 Default setting *3
INVI | HVINVL | IPS*L | Encoder | ome% | WS | INV2 | HVINV2 | IPS*L | Encoder | ot | oo

JP1 - - 1-2 2-3 - - - - - - - - 23

JP2 . - 1-2 2-3 . . . . . . . . 2-3

R38 short DNF - - - - - - - - - - short
R34 DNF short - - - - - - . R R R DNF
R44 short - - - - - - DNF - - - - short
R40 DNF - - - - - - short - - - - DNF
R33 short DNF - - - - - - - - - - short
R36 DNF short - - - - - - - - - - DNF
R60 - - - - - - short - DNF short - - short
R62 - - - - - - DNF - short DNF - - DNF
R63 - - - - - - short - DNF short - - short
R67 - - - - - - short - DNF - - - short
R69 - - - - - - DNF - short - - - DNF
R64 - - - - - - short - DNF short - - short
R66 - - - - - - DNF - short DNF - - DNF
R68 - - - - - - short - DNF short - - short
R22 short DNF - - DNF - - - - - - - short
R23 DNF short - - short - - - - - - - DNF
R54 - - - - - - short DNF - - DNF - short
R56 - - - - - - DNF short - - short - DNF
R42 - - - - - - short DNF - - - - short
R39 - - - - - - DNF short - - - - DNF
R50 - short - - DNF - - short - - DNF - DNF
R51 - DNF - - short - - DNF - - short - short

RAZKR—FA VB —T I —RABRBDREELE Oy N—EY - Ov VN—EROKRE

Function in use
&r¢35|stors ARM Debugger Default setting *3
umpers Pmod2A | Pmod3A | SD card Only10pin | 20pin connector | On Board
connector for Trace Debugger
1-2 1-2
3-4 3-4
JP5 - open - 9-10 9-10 - short
11-12 11-12
JP6 - - - short short open open
R115,R116.R118 short DNF - - - - short
R119,R120,R121 DNF short - DNF DNF - DNF
R160,R162,R164,
R167,R169 ) - short - DNF - short

% 4-4 PWM Single Channel FARE & ¥ v VN\—ERDERTE

Function in use

resistors INV1 INV2 Default setting *3
PWM Single GreenPAK(U14) PWM Single GreenPAK(U15)

GreenPAK(U14) use Programming | GreenPAK(U15) use Programming

R224,R225,R226,
R227,R228,R229
R248,R249,R250,
R251,R252,R253

R236,R237 DNF short DNF DNF DNF
R230,R231,R232,

DNF - - - short

short - - - DNF

R233,R234,R235 ) ) DNF ) short

R254,R255,R256,

R257,R258,R259 ) . short . DNF

R238,R239 DNF DNF DNF short DNF

- hDBBEREICE D
DNF: &L
INV1 : CN1,CN2 IZA U\ —B R— K&
INV2 : CN3,CN4 124 Y\ — A R— K&
HVINVL : PFC ##Ef E OEBEA >/ 3—5R— & CNLCN2 [= i *1 Inductive position sensor. For example, IPS2200 on INV1/2
HV INV2 : PFC #BEfF ZDBEE A >/ \— % 7R— F%& CN3,CN4 [ZH#R *2 3-phase smart gate driver. For example, RAA227063 on INV1/2

*3 INV1, INV2, Encoder , Onboard Debugger, SD card, Pmod2A, are available
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AR EA VN—2KR— Fx vy MMCI-LV-1, #4£: RTKOEM0000S04020B))& & UEIER— K¥ v F(MC-
COM. #E!#£: RTKOEMXC90S00000BJ) & #iAEHE THAT D EHEAHZR 4-5(CRLET,
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usBs—7J L
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5. CPU R— KD#AE
KETIX, CPUR— FO#EEIZDWVTERBALTWVET,

5.1 #H&ge
5.1.1 EIRALE
AVN—RR—FEEBLEVMEEX, USBORI Z(CNINMALERODHEBEIT>TL LI, 41N

— A R— R EEHRT DHEEIEUSBHSDHEEL LA oN—2R— Fh o DHRBENBBMICEIRSE
¥, USBHREMNELTT

5.1.2 FoR—FKTNvH

ABRIZEA 2 R— K773y HEIE J-Link On-Board(LLF. J-Link-OB)A & chTEY . RASTILO RS
SLDEEWRZ L I-Link-OB ZANTITVWET, TOTSLEEETHRZDIEE. Dy /N\—IP6 &+ —T>
[ZL. CPUR—KF® USB a#% #(CN11)& PC # USB—JILTHE#H L T &Ly, J-Link-OB & J-Link
HEDOT/NyHE LTHEELET, HEHERBREW AL e2studio)HBWNET75viarasszsoyy—
JL(f5 Z | SEGGER %t ® J-Flash Lite % £) 0 b3 9~ DR ICIXFRERFICIE T /Ny H(Y—IL)DFELEIL -
Link] EBRELTIHRIALEZL,

JP6
A—T  AOR—FFRvHER
a— bk FUR—KFTFINvHESh

51.3 J-Link Virtual COM Port

A B G (E J-Link Virtual COM Port [Zx 5 L TWET, PC & USB a+Y #(CNLIL)THERHET D LIk Y,
USB #EHMD{RIE COMR— rEFIATEHENTEET,

5.1.4 RAST1 &{EH USB

AR RZ(X RASTL [T SN TLVS USB Full-Speed Y 2 —JLA®M USB a4 2 (CN14)AHEEH I TLY
9,
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5.1.5

A vN—5R— PR

AEREAVN—FR—FERK2EEHT H2ENAARETT ., CNILCN2EZNH L TistA4 w/N\—2KR— K&
Efi. CN3CNAZANA LT 2nd A N\N—F R—FEERZITVET, aRIFOETHALA0EKRLL, &

5-2, &£53, R54IZRLFET,

K 5-11stA UN\—2KR—FEHERI R4 (CN1) EVF7HAY

3#%F No. Im FHERE RASTL Efitin T %+ No. Iin FHERE RAST1 #fitin T
1 NC - 2 AGND - (AVSS)
3 VPN PO0O8/AN008 4 AGND - (AVSS)
5 v P004/AN00O 6 NC -
7 v P0O05/ANOO1 8 NC -
9 W PO06/AN002 10 NC -
11 VU P011/AN106 (*) 12 WY, P0O10/ANOOS5 (*)
13 VW P0O15/AN105 (*) 14 AGND - (AVSS)
15 VPFC P015/AN105 (*) 16 IPFC P010/ANOO5 (¥)
17 VR P014/ANO07 18 AGND - (AVSS)
19 AVCC - (AVCC) 20 AvVCC - (AVCC)
21 AGND - (AVSS) 22 AGND - (AVSS)
23 vCC - (VCC) 24 vCC - (VCC)
25 GND - (VSS) 26 GND - (VSS)
27 UN P609/GTIOC5B 28 GND - (VSS)
29 upP P115/GTIOC5A 30 GND - (VSS)
31 VN P114/GTIOC2B 32 GND - (VSS)
33 VP P113/GTIOC2A 34 GND - (VSS)
*) xRN —EROBRFEICL Y TEIYBTEN D
®521st4 UN—FR—FERAIRI 42 (CN2) EVT7HA Y
i No. I FAERE RAST1 #E#iinF 3fiF No. I FAEEE RAST1 i F
1 WN P112/GTIOC3B 2 GND - (VSS)
3 WP P300/GTIOC3A 4 GND - (VSS)
5 DRV_SCK P102/RSPCKB 6 DRV_RXD P101/MOSIB
7 DRV_TXD P100/MISOB 8 DRV_CS P106/SSLB3
9 BUS_POWER_IN - 10 INV_CONNECTED PAO8
11 SAFE_LOCK P612 12 OC# P613/GTETRGA (*)
13 OC# P613/GTETRGA (¥) 14 DRV_EN P410
15 Relay PA11 16 swi PA15
17 SW2 PA13 18 LED1 PA12
19 LED2 PA14 20 NC -
21 HALL U P907/IRQ10 22 HALL_V P905/IRQ8
23 HALL W P906/IRQ9 24 SIO_SDA P206/SDA1
25 SCK_SCL P205/SCL1 26 ENC_Z P615/GTETRGC
27 IPS_A P502/AN019 (*) 28 IPS_A# P500/AN121
ENC_A P903/GTIOC11A (*)
29 IPS_B P501/AN120 (*) 30 IPS_B# P812/AN122
ENC_B P904/GTIOC11B (*)
31 GND - (VSS) 32 GND - (VSS)
33 +5V - 34 +5V

(*) ¥ vR—ER0KR

EICEYHHbTEIY ZTOoN D
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#5-32nd 1 =4 KR— FEHEAI+R74 (CN3) EVT7HAY

¥ No. Ui FHERE RASBT1 HftinF iH¥F No. Ui FAERE RASBT1 HEftinF
1 NC - 2 AGND - (AVSS)
3 VPN POO0/AN100 4 AGND - (AVSS)
5 [§] P513/AN016 6 NC -
7 [\ P0O01/AN101 8 NC -
9 W P002/AN102 10 NC -
11 VU PO03/AN104 (*) 12 Y% P806/AN018 (*)
13 VW P805/ANO17 (*) 14 AGND - (AVSS)
15 VPFC P011/AN106 (*) 16 IPFC P0O09/ANOO6 (*)
17 VR PO09/ANOOG (*) 18 AGND - (AVSS)
19 AvVCC - (AVCC) 20 AvVCC - (AVCC)
21 AGND - (AVSS) 22 AGND - (AVSS)
23 vce - (VCC) 24 vce - (VCC)
25 GND - (VSS) 26 GND - (VSS)
27 UN P803/GTIOC12B 28 GND - (VSS)
29 upP P802/GTIOC12A 30 GND - (VSS)
31 VN P602/GTIOC7B 32 GND - (VSS)
33 VP P603/GTIOC7A 34 GND - (VSS)
*) SN EROREICL Y TEY LTSNS
F542nd 4 oN—FKR— FiEHFEAIRI 2 (CN4) EVTHA Y
iHF No. I F A RE RASBT1 HftinF iHF No. ShFARE RAST1 {EfeinF
1 WN P600/GTIOC6B 2 GND - (VSS)
3 WP P601/GTIOC6A 4 GND - (VSS)
5 DRV_SCK P102/RSPCKB 6 DRV_RXD P101/MOSIB (*)
P105/GTIOC1A (*)
7 DRV_TXD P100/MISOB 8 DRV_CS P104/SSLB1
9 BUS_POWER_IN - 10 INV_CONNECTED P810
11 SAFE_LOCK P809 12 oC# P804/GTETRGD (*)
13 oc# P804/GTETRGD (¥) 14 DRV_EN P808
15 Relay P605 16 swi P604
17 SW2 P504 18 LED1 P606
19 LED2 PAO6 20 NC -
21 HALL U PA10/IRQ4 22 HALL V P801/IRQ12
23 HALL W PA09/IRQ5 24 SIO_SDA P206/SDA1
25 SCK_SCL P205/SCL1 26 ENC_Z P614/GTETRGB
27 IPS A PO03/AN104 (*) 28 \aY; P806/AN018 (*)
ENC_A P610/GTIOC4A (*)
29 IPS_B P805/ANO17 (*) 30 IPS_B# P0O07/AN004
ENC_B P611/GTIOC4B (*)
31 GND - (VSS) 32 GND - (VSS)
33 +5V - 34 +5V

(*) D oR—ERDOH

ElCLYHhTEIYETON D
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A oN—2R— FELVRER— FEDERHIZER5-2ITRLET,

(1)CPU R—F +INV /R—F (2)CPU R—F +INV /R—F (3)CPU FR—K +INV R—K x 2
(CN1,CN2 THEfE) (CN3,CN4 THERR)

5-2CPUR— K&A vnN—2R—FELUVBER— FOEHKR

5.1.6 ) TILEE
Renesas Motor Workbench ZfER L= ) ZILBEDNAE, RERIXSCIaRI 2 %EHRKITTHY £9, SCI
ARTEADEVTHA UEKRS5IZRLET,

R55SClaxry4 (CN8) EVFHA Y

5% F No. ThFHERE RAST1 fE#itnF
1 GND -
2 <A 2R ER P715/RXD4
3 <A aEER P714/TXD4
4 vCC -

5.1.7 )ty ~EIE
AR T MCUZNRD—F Uty FEEREINESBIEY bTESDESI1C2U Y FRIBRZRBEH L TLE
T, MCUZENER) Y b 5=BICIER2 T FRAyF (SW1) ZHLTLZELY,
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5.1.8 LED

AEGRE, TATSLTNY TPV RATLTHERTES LI R—FE LED £ 4EEH L TLET . HSK
— kDo LOWHNT HE R, HIGHHAT D LB LET . LEDISHET HELTHA L ER 56 TR
LFET.

R56LEDEVT7HA Y

RAST1 i F LED1 LED2 LED3 LED4
PA12 HIGH A JHAT
LOW H A BT -
PAl14 HIGH H A - SHET

LOW A - BT -
P606 HIGH 5 7 - - SHET
LOW A - - BT -
PA06 HIGH H A - - - SHET
LOW A - - - BT

5.1.9 CAN &{5
AESRE, CANBEADRIL—FR—ILERZITTVES, =L, FSANEBHELTLERA. CANEIE
ARTEDEVTHAUERSTIZRLET,

K 5-7CANEEIRIZ(CNSELTH A U-RIER

iHF No. RAST1 i#F
1 vCC
2 P415/CTX1
3 P414/CRX1
4 VSS

51.10 Pmod
AERIE, Pmod ED a—JULEGRAODIR I 2 E 2BIKEATWVET, EVT7H AL 204K 58, X59IZRL
9,

% 5-8 Pmod Type 2A/3A E 2 2 — LiEHEAI RV 2 (CNE)E U 7 H A -5k

ImF No. RA8T1 i F IHF No. RA8T1 i F
1 P204_SSLAO (P210_CTS) 7 P708
2 P202_MOSIA (P209_TXD9) 8 P412
3 P313_MISOA (P208_RXD9) 9 P411
4 P203_RSPCKA 10 P9O02
5 VSS 11 VSS
6 VCC 12 VCC

MAHARTE (X Pmod 2A RTE., BANFER S v UNR—THYYEZ, Ay alX3ADEVTHA L,

% 5-9 Pmod Type 6A EL a2 —LEHAI RV Z(CNEV T H A U-xibk

#F No. RASTL iHF i#%F No. RASTL iHF
1 P908_IRQ11 7 P712
2 P710 8 P413
3 P205_SCL1 9 P207
4 P206_SDA1 10 P315
5 VSS 11 VSS
6 vCC 12 VCC

R12UZ0134JJ0100 Rev 1.00 Page 15 of 21

20244 1 B 23 B RENESAS



RenesasRA 77 3 1)

MCB-RA8T1 1 —H—Xv=a7IJ

5.2 RAS8T1 i Fiéfe—&

5% 5-10 RASTL i FHége—&

EVES RABT1 i FHERE 1ES A
A2 P301/SDODAT3 SDHI
A3 P304/SDODATO/TDATA3 SDHI,ARM debugger
A4 P306/SDOCD/TDATA1 SDHI,ARM debugger
A5 P308/SDOCLK/TCLK SDHI,ARM debugger
A6 P905/IRQ8 INV1 HALL_V
A7 P909 TP43
A8 VCL2 system
A9 RES ARM debugger
Al0 P314 TP27
All P202/MOSIA Pmod2A
Al2 P204/SSLAO Pmod2A
A13 VCC_USB GND
Al4 USB_DP uUsB
Al5 P413 Pmod2A,Pmod3A(GPIO)
B1 P609/GTIOC5B INV1 PWM_UL
B2 P112/GTIOC3B INV1 PWM_WL
B3 P302/SDODAT?2 SDHI
B4 P305/SDOWP/TDATA2 SDHI,ARM debugger
B5 P307/SDOCMD/TDATAOQ SDHI,ARM debugger
B6 P311 SDHI
B7 P907/IRQ10 INV1 HALL_U
B8 P200 TP35
B9 P901 TP31
B10 P313/MISOA Pmod2A
B11l P203/RSPCKA Pmod2A,Pmod3A
B12 P205/SCL1 Pmod6A
B13 VSS_USB GND
B14 USB_DM uUsB
B15 P408/USB_VBUSEN uUsB
C1 PA14 INV1 LED2
C1 P114/GTIOC2B INV1 PWM_VL
C3 P113/GTIOC2A INV1 PWM_VH
C4 P303/SDODAT1 SDHI
C5 P915 ARM debugger
C6 P309/RXD3 ARM debugger
c7 P906/IRQ9 INV1 HALL_W
Cc8 P908/IRQ11 Pmod6A
C9 P903/GTIOC11A INV1ENC_A
C10 P900 TP29
Ci11 P315 Pmod2A,Pmod3A(GPIO)
C12 VSS2 GND
C13 P207 Pmod2A,Pmod3A(GPIO)
Ci14 P415/CTX1 CAN
C15 P412 Pmod6A(GPIO)
D1 P611/GTIOC4B INV2 ENC_B
D2 PA12 INV1 LED1
D3 P115/GTIOC5A INV1 PWM_UH
D4 PAl1l Smart Driver (INV1 SEL)/HV1_Relay
D5 P300/GTIOC3A INV1 PWM_WH
D6 P310/TXD3 ARM debugger
D7 P312/CTS RTS3 ARM debugger
D8 SWDIO ARM debugger
D9 P904/GTIOC11B INV1 ENC B
D10 P902 Pmod6A(GPIO)

R12UZz0134JJ0100 Rev 1.00
2024 1A 23H
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EVES RABT1 I F 1 RE 1ES5Hae

D11 P206/SDA1 Pmod6A

D12 P407/USB_VBUS USB

D13 P411 Pmod6A(GPIO)

D14 P410/GTIOC9B Smart Driver (INV1 EN)/HV1_PWM_PFC

D15 P414/CRX1 CAN

El PA09/IRQ5 INV2 HALL_W

E2 P613/GTETRGA INV1 OverCurrent/Smart Driver (INV1 nFault)/HV1_OC_PFC

E3 P615/GTETRGC INV1 ENC Z

E4 P610/GTIOC4A INV2 ENC_A

E5 PA13 INV1 SW2

E6 P911 TP39

E7 P910 TP41

E8 P913 TP33

E9 P201/MD ARM debugger

E10 P211/SWCLK ARM debugger

E11 P409/USB_OVRCURA USB

E12 P712 Pmod2A,Pmod3A(GPIO)

E13 P708 Pmod6A(GPIO)

E14 P710 Pmod6A(GPIO)

E15 P709 TP1

F1 VCL3 system

F2 PA10/IRQ4 INV2 HALL_U

F3 P612 INV1 Safe Lock

F4 P614/GTETRGB INV2 ENC_Z

F5 PA15 INV1 SW1

F6 P914 TP45

F7 P912 TP37

F8 P208/TDI/RXD9 ARM debugger, Pmod3A

F9 P209/TDO/TXD9 ARM debugger, Pmod3A

F10 P711 TP25

F11 P715/RXD4 RMW

F12 VCC2 VCC

F13 VCC_USBHS GND

F14 USBHS DM NC

F15 USBHS DP NC

Gl VCC_DCDC1 VCC

G2 VCC_DCDC2 VCC

G3 PAO8 INV1 Inverter Connected

G4 PAO3 TP9

G5 PAO7 TP4

G6 VCL5 system

G7 VSS10 GND

G8 VSS3 GND

G9 VCC3 VCC

G10 P714/TXD4 RMW

G11 P713 TP23

G12 VCC1 VCC

G13 USBHS_RREF NC

G14 VSS _USBHS2 GND

G15 VSS USBHS1 GND

H1l VLO1 system

H2 VLO2 system

H3 PAO1 PWMOE# 1

H4 PAQO TP12

H5 PAO5 TP5

H6 VCL6 system

H7 VSS11 GND

H8 VSS4 GND

H9 VCC4 VCC
R12UZ0134JJ0100 Rev 1.00 :{ENESAS Page 17 of 21
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EVES RABT1 I F 1 RE 1ESHAE
H10 PB04 TP15
H11 PB05 TP17
H12 VSS1 GND
H13 AVCC_USBHS VCC
H14 XTAL 24MHz
H15 EXTAL 24MHz
Ji VSS_DCDC GND
J2 VSS8 GND
J3 VCC8 VCC
J4 P607 TP14
J5 P813 TP46
J6 VCC5 VCC
J7 VSS5 GND
J8 VSS8 GND
J9 VCC7 VCC
J10 PB02 TP3
J11 PB06 TP19
J12 PB0O7 TP21
J13 VSS9 GND
J14 XCOoUT NC
J15 XCIN XCIN
K1 P107 TP16
K2 P106/SSLB3 Smart Driver (INV1 CS)
K3 P600/GTIOC6B INV2 PWM_WL
K4 P601/GTIOCBA INV2 PWM_WH
K5 P605 Smart Driver (INV2 SEL)/HV2_Relay
K6 PA02 TP11
K7 P503 TP24
K8 P505 TP26
K9 P511 TP44
K10 P704/RMIIORXER _ Ether
K11 P707 TP8
K12 P704/RMIIORXER _ Ether
K13 P706 TP6
K14 VBATT VCC
K15 VCL1 system
L1 P104/SSLB1 Smart Driver (INV2 CS)
L2 P103 TP18
L3 P105/GTIOC1A HV2_InterleavePWM_PFC
L4 P602/GTIOC7B INV2 PWM_VL
L5 PAO6 INV2 LED2
L6 PAO4 TP7
L7 P507 TP28
L8 P509 TP32
L9 P0O09/AN006 INV2 VR /INV2 IPFC
L10 P404 TP2
L11 P703/RMIIORXD1 Ether
L12 P701/REF50CKO Ether
L13 P702/RMIIORXDO Ether
L14 PB00O TP10
L15 PBO1 Ether
M1 P102/RSPCKB Smart Driver (SCK)
M2 P101/MOSIB/GTIOC8A Smart Driver (MOSI)/HV1_InterleavePWM_PFC
M3 P800 TP20
M4 P603/GTIOC7A INV2 PWM_VH
M5 P606 INV2 LED1
M6 P811 TP22
M7 P508 TP30
M8 P0O10/ANOO5 INV1 VV /INV1 IPFC
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EES RAST1 i FH#EAE ESHEE

M9 P011/AN106 INV1 VU /INV2 VPFC

M10 P007/AN004 INV2 IPS_B#

M11 P805/AN017 INV2 VW/INV2 IPS B

M12 P402/ETOMDIO Ether

M13 P406/RMIIOTXD1 Ether

M14 P700/RMIIOTXDO Ether

M15 PB03 TP13

N1 P100/MISOB Smart Driver (MISO)

N2 P801/IRQ12 INV2 HALL_V

N3 P803/GTIOC12B INV2 PWM_UL

N4 P604 INV2 SW1

N5 P504 INV2 SW2

N6 P506 PWMOE# 2

N7 P510 TP34

N8 AVCCO AVCC

N9 AVSSO0 AGND

N10 P005/AN001 INV1 IV

N11 P806/AN018 INV2 VV/INV2 IPS_A#

N12 P807 TP36

N13 pP512 TP40

N14 P403/ETO/LINKSTA Ether

N15 P405/RMIIOTXDEN Ether

P1 P802/GTIOC12A INV2 PWM_UH

P2 P804/GTETRGD INV2 OC/Smart Driver (INV2 nFault)/HV2_OC_PFC

P3 VCC6 VCC

P4 P810 INV2 Inverter Connected

P5 P500/AN121 INV1 IPS_A#

P6 P502/AN019 INV1IPS A

P7 P014/AN0OQ7 INV1 VR/INV1 IPFC

P8 VREFL AGND

P9 VREFLO AGND

P10 P004/AN0OQO INV1 IU

P11 P0O03/AN104 INV2 VU/INV2 IPS_A

P12 P001/AN101 INV2 IV

P13 P011/AN106 INV2 U

P14 P514 TP42

P15 P401/ETOMDC Ether

R1 P808/GTIOC13B Smart Driver (INV2 EN)/HV2_PWM_PFC

R2 P809 INV2 Safe Lock

R3 VSS6 GND

R4 P812/AN122 INV1 IPS_ B#

R5 P501/AN120 INV1IPS B

R6 VCL4 system

R7 P015/AN105 INV1 VW

R8 VREFH AVCC

R9 VREFHO AVCC

R10 P008/ANO08 INV1VDC

R11 P006/AN002 INV1 IW

R12 P002/AN102 INV2 IW

R13 P0O00/AN100 INV2 VDC

R14 P515 TP38

R15 P400/IRQ0 Ether
R12UZ0134JJ0100 Rev 1.00 :{ENESAS Page 19 of 21
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