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FA2D X, AN —EZ R EELZRE L ET,

AR OGH L EERH R E T PWMAZ IR L £

x4-2 AN—SBIREEOEHL

H H T (A VN— 2 BIREE : AID £HE) F 2RI
A UN—ABRERE 0 [V]~30 [V] : 0000H~OFFFH AN002

QU 8. W FHE R
F£43DX 9T, UM, WHEREZHIEL, X7 Ml HE LE,

x4-3 U, WHEROEHL

IH B ZTHaEE(U M. W HEERR - A/ID E£H#E) FyRIL
U#. WHER -10 [A]~10 [A] : 0000H~O0FFFH ANO00O, ANO001
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RX62T RX62T R4~ 0> bA—SIZLBE—XHIH

KAGABRAE—2DEUH LAANY bILFIETR

4.1.3 wHlfE 5 &

WREIRRIA— 7 V—T CE—X 2B L, — RS L7205 3E TR L E L7ZER
SN LAY M L > TCE— X ZEEI L ET (3507 0y 7 KEBR) . 3
Pl #1482 FIVW TV E T,

r&

=3

!

b

i

[

o B

4.1.4 R T LIREBEE
K7 e 75 MIUUTO ATEOT T —IREEE DL, ZNENOLEICEAELEEASZH L T\nET,
- EER T —

N R =T DOBRAE I ER

S EEFRBENC LY . PWM A A v =X o A LET
(CPU %41 S e W AIE 1L,

F72, 100 [ps]MRECUFE, VI, WHERZEMR L, BEIRQO0 [A]lZEiE) 2 L7722, CPUIZ L -
TERAEILLET,

CBEET T —

100 [ 1 SRR CTA v /N — X RERREIE A2 B U, IR 7T (28 [V #Eil) & f ) L72RFiZ, CPU IZ X » THRAE
IELES, 22T @BEEY Iy ME 28 [VIIHEHUEORAE L AC T ¥ 7 2 12 K HHHGEEDOBREL BIE
LCRRE LIZETT,

AREET T —

100 [ ps]fIf@ECTA > \— 2 REREEZ B L, KEEQ [VIZ Rl 7256) 2t L72RFHZ, CPUIZ k-
TRAEIELET,

- T —

100 [ 1 S]fFIBE G E A2 B L, 1600 [rad/s](FEXf4) & il L 7= 854, CPUIC L » TRAEIEL £,
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RX62T

RX62T R4~ 0> bA—SIZLBE—XHIH
KAMEBEREBE—2DE Y LARY MLEHE

4.2  BEEEH

A 7 1 7T 5T, BEOFEBESZER L TWET, fEERo —EE2U TR LET,
L VM7 OWTCIE, 7e—F ¥ — b, FHITY AT 7 ANV ESRLTITEIN,

%+ 4-4 HIEEEE—E(1/4)

T74I%A R E PUEEY TS

main.c main s N— Rz 7HEAEBEEETF O L
AR HL cA—H - A UB T —AEEREBIE S L
HA: L A NBERAERMBACERTUR L

- REEBRUA AN FETEBFULHL
S 1%
SA A VNBEITEBTUH L
SUFVFRYTEATY ) TEBEFEUHL

ctrl_ui CE—HART—RRADERE
ABh:#L - BEREERREORE
HA:#HL
software_init A URBIZTERT HEHRO ML
AR HL
HA: kL

mtr_ctrl_rssk.c get_vrl VR1 OKEEZ B 1%
AR #BL
H 7 : (uint16) ad_data / A/D ZE it R
get_swil SW1 MIREE & HNG
AR HL
H A : (uint8) tmp_port / SW1 ® L R)L
get_sw2 SW2 DIKRE Z# BRiF
AR HL
H A : (uint8) tmp_port / SW2 @ LR )L
led1_on LED1 @ = 4T
AR HL
HA:#HL
led2_on LED2 O s 4T
AR HL
HA: L
led1_off LED1 OE4T
AR :#BL
HA:HL
led2_off LED2 04T
AR HL
HAh: kL
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RX62T RX62T ¥4/ 0 hA—F 2K B E—4 HilfH
KAMARBE—F DY LARY MLFIHR
x4-4 HIHEH—F (2/4)
745 BB JIRET T

mtr_ctrl_rx62t.c R_MTR_InitHardware 8wy LEADEEEDMEAL
AR HL
HAh:%aEL
Init_ui Ul O #1HA1E
AR HL
HAh: %L
mtr_ctrl_start E—HiEHNE
AR HL
HA: &L
mtr_ctrl_stop E—42ELNE
AR HL
HA: &L
mtr_get_vrl VR1 AD Zift
AR HL

H A : (uint16)u2_temp /VR1 AD ZE#fifiE

mtr_get_iuiwvdc

AF : (float32) *f4_iu_ad / U B EFR AD ZH#fE
. (float32) *f4_iw_ad / W B E 7 AD ZifiiiE
: (float32) *f4_vdc_ad / Vdc AD Z#fi{E

HAh: %L

UMER. WHER. 41 N\—2BREL AD £t

clear_wdt
AB L
HAh: AL

WDT 4 U7

mtr_clear_oc_flag
AB L
HAh: AL

N A VE—5 U RIKERRR

mtr_clear_mtu4_flag
AAB =L
HAh: &L

BVRAHTIZTIIT

mtr_clear_cmt0_flag
AR L
HAh: &L

BVRAHTIZTIIT

mtr_inv_set_uvw

A7 (float32) f4_u/UBERE
: (float32) f4_v/VHERE
: (float32) f4_w /W BEE
: ( float32) f4_vdc / Vdc

HA: AL

PWM H H5&
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RX62T RX62T R4~ 0> bA—SIZLBE—XHIH
KAMEBEREBE—2DE Y LARY MLEHE

% 4-4  HIEBEE— & (3/4)

74 IL% ke IR E

mtr_interrupt.c mtr_over_current_interrupt BERR N
AR il AR MUEERBAMTFUH L
HA: &L FE—HRT—HRRER

TN VE—F U RRERRERTF U L
mtr_mtu4_interrupt 100 [uS]EICHEUE L
AR L * XY L
Hh AL - Bk PIHIE
mtr_cmtO_interrupt 1[ms]EICFEUHL
AR #L - SR ENHIEH
HA: %L - RE P
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RX62T RXE2T YA/~ 0y bO—5IZ &k BE—X#IH
KAMEREE—S2DE Y LARNY MLEIHR
=44 HIEREE—E(4/4)
T7AILE RS QLI AEE 2
mtr_ssns_less_foc.c R_MTR_InitSequence = U RNEOMEE
AR EL
HAh:HL

R_MTR_ExecEvent
AJ1: (uint8)ul_event/ FEAEA N b
HAh: &L

CRT—RADERETS

CREAANY IR LT, EUGREORTHEKERYS

HL

mtr_act_run
A : (uint8)ul_state /| E—R A T—H2 R
HA : (uint8)ul_state /JE—F ATF—H R

- E— S EPRERDHIEKTUL L
- B S HIEHBRE RN L

mtr_act_stop
AR : (uint8)ul_state [TE—F R T—HA R
H A : (uint8)ul_state /E—HR ATF—H R

E—SHIEE TRERFUH L

mtr_act_none
AR : (uint8)ul_state [TE—F R T—HA R
H A : (uint8)ul_state /E—HR ATF—H R

MBI L

mtr_act_reset
AR : (uint8)ul_state [TE—F R T—HA R
H A : (uint8)ul_state /E—HR ATF—H R

JR—nNILEHOWHE

mtr_act_error
A : (uint8)ul_state /TE—F A T—H R
H A : (uint8)ul_state /E—BR ATF—H R

E— S HIEE TREKFUH L

mtr_angle_speed
AR HL
HA:#HL

mtr_start_init
AR HL
HA:#HL

E—SEPRICRELTERZ O

mtr_pi_ctrl
AJ1: MTR_PI_CTRL *vdg/ PI #il{# B4 1K
H A1 : (float32)f4_ref / Pl #l{H#1H S fE

E i PI&HIE

R_MTR_SetSpeed
A : (float32)ref_speed / EEIEHIE
HA:kL

R_MTR_GetSpeed
AR EL
H A1 : (float32) g_f4_speed rad / HE

RERRBEESH)ORG

R_MTR_GetStatus

AR FL

H A @ (uint8)g_ul _mode_system/ E—4 X
T—BR R

E—RRT—HREHE

mtr_error_check
AB:HL
HA: &L

IS—DERERE
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RX62T RX62T ¥4/ 03> bO—F 2k B E—2 HIH
KAMARBE—F DY LARY MLFIHR
43 EH—E
KB 0 75 AT S BRI R LET, L, 8= VBRI L TV E A
T 45 ETH—E1/2)

T4 it AR e
g_f4_max_mecha_speed_rad | float32 RERSRKXE HHA [rad/s]
g_f4_min_mecha_speed_rad | float32 EERSR/ME WA [rad/s)
g_f4_set_speed float32 A—YRERRE BXRA [rad/s]
g_ul_motor_status uints A—HE—RZRT—EREE 0: =1

1: [EERe
2: 55—
g_ul_reset_req uints ey bFERISY 0: T5—JIKA&EF SW2 ON
1: T 5—KEEKF SW2 OFF
g_ul_swil_cnt uint8 SW1HIEAD VA Fra ) UTBRE
g_ul_sw2_cnt uints SW2 HIEADUH Fra) UTBRE
g_ul_mode_system uint8 AT— hEE 0: Ay TE—F
1:SVF—F
2: I5—F—K
g_u2_run_mode uint16 BEE— FEHE 2 WREIE—F
6: BEEEGLZE—F
g_ul_error_status uint8 IS—RT—HRREHE 1: BERTS—
2: BEETS—
3 BEEIS—
7 BEETS—
OXFF : REHEIL S —
g_ul cnt_ics uint8 ICSa—JILRAD VA
g_f4_vdc_ad float32 A UN—2BREE AD (B V]
.4 vd_ref float32 d BB TS E Bk Pl I AHE [V]
g_f4_vq_ref float32 qEEEESE ER PIHIEE S{E [V]
g_f4_iu_ad float32 UMER [A]
g_f4_iv_ad float32 V HER [A]
g_f4_iw_ad float32 W HRER Al
g_f4_offset_iu float32 UMERA 7ty ME [A]
g_f4_offset_iw float32 WHERL 7Y ME [A]
g_f4_id_Ipf float32 d BER [A]
g_f4_iq_lpf float32 q EER [A]
g_f4_ex_id_Ipf float32 d #ERATEE [A]
g_f4_ex_iq_lpf float32 q BERATEIE [A]
g_f4_kp_id float32 d 8B Pl LLBIES A >
g_f4 ki_id float32 dEER PIBAES 1>
g_f4_kp_iq float32 q BB Pl LLBIIES o >
g_f4_ki_iq float32 qQEERPIBSES A
g_f4_lpf k float32 AO—/XR 7 4 LA %R
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RX62T

RX62T R4~ 0> bA—SIZLBE—XHIH
KAMEBEREBE—2DE Y LARY MLEHE

=45 EH—E(2/2)
THL it RES &%
g_f4_kp_speed float32 HE P HIELFIES A v
g_f4 ki_speed float32 HE Pl HIEHERIES A >
g_f4_lim_id float32 d ER PIHIEHE DY I v ME A
g_f4_lim_iq float32 qEVER PI&IEE Y S v ME [A]
g_f4_ilim_id float32 d SEF Pl HIEHESEY S v ME [A]
g_f4_ilim_iq float32 qEER PI&IEESE) v MB [A]
g_f4_id_ref float32 dBERESE [A]
g_f4_iq_ref float32 qEERIERE [A]
g_f4_speed_rad float32 HEEREE EBXRA [radls]
g_f4 ref _speed_rad float32 REESE ESA [rad/s]
g_f4 ref speed rad_ad | float32 REREE EXA [rad/s]
g_f4_angle_rad float32 Bl FHIE ELA [rad]
g_f4_max_speed_rad float32 EERKE BRA [radls]
g_f4_min_speed_rad float32 RER/IME BXA [radls]
g_f4_iq_pip float32 RE PI L BIIE [A]
g_f4_iq_pii float32 HE P FIlETE 18 [A]
g_f4_refu float32 UREREESRE V]
g_f4_refv float32 VHHEEERE V]
g_f4_refw float32 WHEEESRE \Y|
g_f4_inv_limit float32 HEXU I v ME V]
vd MTR_PI_CTRL d BER PI HlEHAEER
vq MTR_PI_CTRL q EEFR PI FIEAEER
mtr_p MTR_PARAMETER | E—4 /35 A—4 RUFI#H/NZ A —4
g_ul_flag_id_open uints MEE—FHIETISS 1
g_ul_flag_wr_open uint8 WMEBE—FHEISY 2
g_u2_cnt_adjust uint16 BRA 7ty FHERDIUA
g_f4_id_open float32 REE— R d SHEFRIEHIE [A]
g_f4_ol_speed_rad float32 IRENE— FERRE [rad/s]
g_u2_cnt_wr_open uint16 WMEE— KAV AR
g_f4_i_gamma float32 Y HER [A]
g_f4 i _delta float32 S EAER [A]
g_f4_di_gamma float32 Y WERRE [A]
g_f4_di_delta float32 CEERRE [A]
g_f4_emf_est float32 FEETHERE \Y|
g_f4_k_emf float32 REEBENHETMV
g_f4_k_theta float32 CEHETA >
f4_tdspeed_Ipf float32 HIEEIEA < EEES
g_ul_def state uints E—HFRT—RADESR BB A N
- AbyTE-F
FSUE—F
s IZ—E—F
gp_ul_def_action uints FOLIAVDER BB A N

ARV TTHOOIY
SSVUTYYaY
CIS—FYvav
ey b7y
s Toavil

R30AN0117JJ0100 Rev.1.00

2012.12.10

RENESAS

Page 25 of 35



RX62T

RX62T R4~ 0> bA—SIZLBE—XHIH
KAMEBEREBE—2DE Y LARY MLEHE

4.4

XU O%EH

KA T 7 77 ATHERT L~ 7 nER - REeRIORLET,

46 TUOER—ELH)
T774IL4% Y04 EEIE e
main.h MAX_SPEED 2000 ElinREESRREG@ERA) [rpm]
MIN_SPEED 600 [BE5:E E 155 R/IMEFEWA) [rpm]
MARGIN_SPEED 50 ElE5RE RS E R AR A) [rpm]
MARGIN_MAX_SPEED | MAX_SPEED + ElinEEESRANEERAESR
MARGIN_SPEED (Wi F) [rpm]
MARGIN_MIN_SPEED | MIN_SPEED - MARGIN_SPEED | BlinREIESR/MEERAER
(Wi F) [rpm]
PI 3.14159265f SRS
RPM_RAD (2*P1)/60 [rpm]—[rad/s] & {1 2= 4 FA € 4
SW_ON 0 “Low'F YT« T
SW_OFF 1
CHATTERING_CNT 10 Fri) oTBRE
VR1_SCALING (MARGIN_MAX_SPEED - ElinREESEERAEHR
MARGIN_MIN_SPEED) / 4095.0f
POLE_PAIR 7 1Bt $h 4 I FAE#(7 18 %)
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RX62T RX62T ¥4~ 0> bO—F 2k B E—4 i
KAMBRYBE—2DEUH LARY bILFIETR
#&46 TUOEHR—E(@2/H)
T74IL4E K74~k E&EE -
mtr_ctrl_rx62t.h MTR_PWM_TIMER_FREQ 96.0f PWM % A4 < h™ Y FEKEE [MHZ]
MTR_CARRIER_FREQ 20.0f v ) 7R kHzZ]

MTR_DEADTIME_SET

MTR_DEADTIME *
MTR_PWM_TIMER_FREQ

Tv RE A LRERE

MTR_CARRIER_SET

*1000 /
MTR_CARRIER_FREQ /

(MTR_PWM_TIMER_FREQ

2)+ MTR_DEADTIME_SET)

*o ) TREM

MTR_HALF_CARRIER_SET

MTR_CARRIER_SET /2

Fy ) TEREER

MTR_PORT_UP

PORT7.DR.BIT.B1

U FE(IEEAR)H hAR— b+

MTR_PORT_UN

PORT7.DR.BIT.B4

U A DR — b

MTR_PORT_VP

PORT7.DR.BIT.B2

V FH(IEAR)H A7R— b+

MTR_PORT_VN

PORT7.DR.BIT.B5

V FH(#48)H SR —

MTR_PORT_WP

PORT7.DR.BIT.B3

W B (IEFR)H SR — b+

MTR_PORT_WN

PORT7.DR.BIT.B6

W HH (AR S AR — b

MTR_PORT_SW1

PORT9.PORT.BIT.B1

SW1 AAR—k

MTR_PORT_SW2

PORT9.PORT.BIT.B2

SW2 AAR—+

MTR_PORT_LED1

PORTA.DR.BIT.B2

LED1 HAR—+

MTR_PORT_LED2

PORTA.DR.BIT.B3

LED2 HAKR—k

MTR_LED_ON 0 “Low' 7o T4

MTR_LED_OFF 1
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RX62T RX62T ¥4/ 0 hA—F 2K B E—4 HilfH
KAMARBYE—2 DY LARY FLEIEHTR
#&46 TUOEHR—EQ/D)
T7A4IL%A EfZA=E= E&RE ]

mtr_ssns_less_foc.h

MTR_DEADTIME

2

TYRAA L [us]

MTR_INT_DECIMATION

1

Bl Y AHE5| & EH

MTR_CTRL_PERIOD (MTR_INT_DECIMATION + HIHEEEA [s]
1)/((MTR_CARRIER_FREQ*1000)

MTR_CONTROL_FREQ (MTR_CARRIER_FREQ*1000)/ HIHEE RS [Hz)
(MTR_INT_DECIMATION
+1)

MTR_M 0.006198f B [Wh]

MTR_R 0.453f i [Q?]

MTR_L 0.0009447f AVE R UR [H]

MTR_T_L MTR_CTRL_PERIOD/MTR_L T/L [s/H]

MTR_T_M MTR_CTRL_PERIOD/MTR_M T/M [s/Wh]

MTR_SPEED_LIMIT

1600

HEY Iy ME(ERA)
[rad/s]

MTR_OVERCURRENT_LIMIT | 10 BRI v ME [A]
MTR_OVERVOLTAGE_LIMIT | 28 BEREY v ME [V]
MTR_UNDERVOLTAGE_LIMIT | 0 EEXY Sy ME V]
MTR_TWOPI 2*3.14159265 2n

MTR_SQRT_2 3 0.81649658 v (213)

MTR_HALF_VDC 12 BEREE/2[V]
MTR_ADC_SCALING OX7FF ADC A 7t FRAEAESH

MTR_CURRENT_SCALING

20.0f/4095.0f

Bk AID EHRIESfREE

MTR_VDC_SCALING 30.0f/4095.0f AUN—3BHREEADE
HIE R RE
MTR_ID_PI_KP 3 dEER PIHIEILLBIIES 1
MTR_ID_PI_KI 0.0001 dENERPIFIHBESES 1 >
MTR_IQ_PIKP 3 o BT PI I EILLBIE S A >
MTR_IQ_PI_KI 0.0005 qENER P HIEES BT 1 >
MTR_SPEED_PI_KP 0.001 HE Pl HIELGIET (>
MTR_SPEED_PI_KI 0.0005 EE P HI#EBEIESA Y
MTR_EMF_EST_K 0.1 REEBENHEETSM >
MTR_THETA_EST_K 0.1 MBEESA Y
MTR_LPF_K 0.04 LPF %%
MTR_IQ_LIMIT 3 qQEERESY T v ME [A]
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RX62T RX62T ¥4~ 0> bO—F 2k B E—4 i
KAMBRYBE—2DEUH LARY bILFIETR
#&46 TUOEHR—E@4D)
T74ILE KA K EEE e
mtr_ssns_less_foc.h | MTR_LIMIT_VD 11 d EREFT P FlEHE B

1) 2w ME [A]

MTR_LIMIT_VQ 11 q BB P HlEHE B
1) 2w ME [A]

MTR_I_LIMIT_VD 11 d BB PI HlEiES
E Sy ME [A]

MTR_I_LIMIT_VQ 11 q BB Pl HIEIES
EI) Sy ME [A]

MTR_MAX_SPEED_RAD 1470 MAX RE(BEXA)
[rad/s]

MTR_MIN_SPEED_RAD 440 MIN EE (B A)
[rad/s]

MTR_START_OL_ID 1.0f BEE— R dE®E
i (Al

MTR_START_OL_ID_UP_TIME 256.0f d BhE R E R
[ms]

MTR_START_OL_ID_DOWN_TIME 256.0f d BMERBERRE
[ms]

MTR_START_OL_REF_ID

MTR_START_OL_ID

BEE— FEEd@E
FIER1E [A]

MTR_START_OL_ID_UP_STEP MTR_START_OL_ID/ S dBERMERE
MTR_START_OL_ID_UP_TIME [A]

MTR_START_OL_ID_DOWN_STEP MTR_START_OL_ID/ S d@MERBRERE
MTR_START_OL_ID_DOWN_TIME [A]

MTR_START OL_IQ

0.4f

HE Pl HIEIBRAREF g
EMERE [A]

MTR_START OL_IQ_UP_STEP

MTR_START_OL_IQ/
MTR_START_OL_SPEED_CONST_TIME

B85 g MERMNEE
[A]

MTR_START_OL_SPEED

70*MTR_TWOPI

MBI E— FERFRKE
E [rad/s]

MTR_START_OL_SPEED_UP_TIME 1024 F—TFoL—THEE
EMERME [ms]

MTR_START_OL_SPEED_CONST_TIME 128 F—TIL—THEhE
E—EmME [ms]

MTR_START_REF_SPEED_CONST_TIME | 512 HE P #I{HRA IR 2R

EfETE—ERE

[ms]

MTR_START_OL_REF_SPEED

MTR_START_OL_SPEED

REBE— FEHEER
SE(ERA) [rad/s]

MTR_START_OL_SPEED_UP_STEP

MTR_START_OL_REF_SPEED

=T — T

IMTR_START_OL_SPEED_UP_TIME | fREMNEEESR
£4) [rad/s]
MTR_START_REF_SPEED_UP_STEP (MTR_MAX_SPEED_RAD - BB E— FEFVRLIC
MTR_MIN_SPEED_RAD)/ L BIERRERBA
MTR_START_OL_ID_DOWN_TIME MEEERA)
[rad/s]
MTR_START_REF_SPEED_DOWN_STEP | (MTR_MAX_SPEED_RAD - 1BEIE— FEF VRLIC
MTR_MIN_SPEED_RAD)/ K HIENRERMRA
MTR_START_OL_ID_DOWN_TIME BEBERA)

[rad/s]
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RX62T RX62T R4~ 0> bA—SIZLBE—XHIH
KAMEBEREBE—2DE Y LARY MLEHE

F46 THUOFEE—E((N)

T7AILE <) 0% E&RIE &%

mtr_ssns_less_foc.h MTR_BOOT_MODE 0x00 TJ—hrE—F
MTR_OPENLOOP_MODE 0x01 r—To—FE—F
MTR_START_MODE 0x02 AHB—+E—F
MTR_HALL_120_MODE 0x03 R—ILt Y 120 EEEE—F
MTR_BEMF_120_MODE 0x04 BEMF + >4 L X 120 EiE#x

E—F
MTR_ENCD_FOC_MODE 0x05 I a—4RY FLEBEE—FR
MTR_LESS_FOC_MODE 0x06 Y LRAARY MLEBERE— R
MTR_OVER_CURRENT_ERROR 0x01 BERTS—
MTR_OVER_VOLTAGE_ERROR 0x02 BEETS—
MTR_OVER_SPEED_ERROR 0x03 BEREEIS—
MTR_TIMEOUT_ERROR 0x04 BALTIFITS—
MTR_UNDER_VOLTAGE_ERROR 0x07 EEETS—
MTR_UNKNOWN_ERROR Oxff RERIS—
MTR_MODE_STOP 0x00 Z1EIREE
MTR_MODE_RUN 0x01 EEES
MTR_MODE_ERROR 0x02 T 5—1KEE
MTR_SIZE_STATE 0x03 KRE%
MTR_EVENT_STOP 0x00 E—EFELEAADL
MTR_EVENT_RUN 0x01 E—SEBAAU
MTR_EVENT_ERROR 0x02 E—HIS—ARVE
MTR_EVENT_RESET 0x03 E—4YEYy hARU L
MTR_SIZE_EVENT 4 ARV M
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RX62T R4~ 0> bA—SIZLBE—XHIH
KAMEBEREBE—2DE Y LARY MLEHE

4.5
(L) AA

HEoO—(70— Fx¥—h)

2%

C

A AR

)

B DR RED HHE

A—HFAA—T1—R
DI

AMUEREROMNHIE

V= ARE DAL

DRV 1%

LED1;H4T 35—tk
LED1 4T <
LED2;H%T
LED1;H4T
LED2;H 4T |
LED2 54T
AR S EDRE
BRI S EDRE
DAVFRVTRAH)T
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