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20204 63 SAMMI|HE B XFAY ofH] HH X MH (EE §2HE0D
118 YEHO|TE AHRL S5
18 'Drone Control System' 0| £ &2 &2
5 Sttty YAEK7|Y U™ A UF
68 'EENOAILE I £E5 S8 &=
20214 6 HixX7|HelE
78 D E| O|AX|AL 2F MOU &2k (PAV: Personal Air Vehicle At &£0F)
8 SRERV|I=de| ¥ 7Y
1M1g SAMUMI|HE FAEEIISNE MY : 3l EERE I3} R&AD ALY B
128 Oit At 229 2 s/w 7 Hof
18 Mit Xt HEA YEEHI TUT s/W ALEA 7Y
18 ZEE UAM A[H|7| R&D 25X 2AY (0718 : 7+ UHE T
20224 28 AETC (Advanced Electric Torque Controller) 4% S& 2t&
5 JlgRdeia 4
93 SAHKI| AL Y 7|5 ALY : PAVE DEH QIHE T AP A
2¢ EE4 320t 2023 MA|S| &7HAETC80/AETC280 HAl)
3 Wit ZE{H0{7] s/w 7HE
20234 98 XREE AMEHZE & 7|=X| 2 X[ LAY HA(ESFAA7|IeH M)
118 Sit ZE{H0{7] s/w 7HE
1M1g SR ERTA S HU/MNT|G XA Y
20244 3g EE4 FAE2|0F 2024 HAIZ] E7HAETC60/AETC80/AETC280 T A|)
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B 8% AHE 71 B3 (LGTX XtSA AT

- e HE: HIIKHE SR
W HF A

Bl QIEE]

TE M7| XtE%t C-Segment & QIHE] M7| Xt-S%}t B-Segment & QIHE]
Nominal AL Mt 385V 400V
ZoEH 270kW 150kW
&8 AH|HF 700A (E3: 218Nm) 375A

D E| Phase short, Current saturation
AR X 0| 7| Al error fail safe (High Speed CAN)

g B E Infineon IGBT 2& 2-Pack HE& A
Wzt THA (MR 2E HZZ 2T K2 AA)
Hof 7| FOC (Field Oriented Control), IPM K| 0f
H/W A Control £+I}% £ O| &2t A4 (EMC Noise AtH))
- 2 M R
- HiE{2] MO o) e Ma i
Fail safe HEf2| H e e Hoj| hE T F Derating
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l EPS (Electric Power Steering)
: F 0| ofd M7| RE|S| o2 HEXT HE AAH
- HSAIe] AE0E 2 ET MMt EHE £
- E3 MO YEE= HS9 SEO Mt ECUNM ZHE X Of
- ECUOM= £ 2| 27 HEfo w2t Ko ZEE Ha}

Steering Wheel Torque sensor

[
angle [deg]
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ag AETC40
= (Advanced Electric Torque Controller)
58 Y 16V
Continuous M & 40A
o= 640W
(FOCQ) Field Oriented Control
X of
Sensorless | 0f
MCU STM32F767VGT6
MOSFET BSC0925ND
HEHAM ACS722LLCTR
*AETCA0 mmmmmmmmmmmmmm——m——mmeemo e

ESC S/W (2 OLOI®! X8l HOIE

]

1

1

i élIIEI a8 DTEHHON | =AM
1 EAl
|| s3mmses =
AR s agel
1 E3 N SIW

i NMBAREAUE | 23S | Tuning

s S

USB Driver ‘ D-shot Protocol ‘ Motor Driver

ESC Hardware

a4 > 4

ESC Configurator

Flight
Controller
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CEE8 ESC 7H'Y (AETC80): '24'd M¥t7| Launching 0°d

4
HT
O

&y
58 MY 6~125(~52.2V)
Continuous & 80A
xt= 4.85KW
| o Field Oriented Control(FOC)/Sensorless H| 0]
MCU / MOSFET STM32F730 / TPH4R008NH
M ACS780LLRTR-100B
2 LHEE EEHISE, THE S)
. - Ot BAHC| BE S8 AR IS o AETCSO0
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W S 28 ESC /i (AETC80): '24'3 A7 Launching Ol

QI E Fail Safe &=
FAILURE_OVER_CURRENT O
FAILURE_OVER_VOLTAGE O
FAILURE_OVER_RPM O
FAILURE_INCONSISTENT_CMD @)
&=
FAILURE_MOTOR_STUCK @)
FAILURE_WARN_ESC_TEMPERATURE O
FAILURE_OVER_ESC_TEMPERATURE @)
ESC_FAILURE_COUNT 0 A AETC80
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SH
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T= Contents Circuit Diagram
S8 WY 245(~100V)
~100V
o 'MCUEETTTTTTT T iy 1
% = 240A ! EEVA NN - 12v | o |||
| B |
1 0 it 1
N 24KW : L ow [~ ||
: 1 I Dger NVBLS‘4|;)0N15MC : U
. . | NP I M
x| o Field Oriented Control(FOC)/Sensorless Control : ) wetsigasee | | 1
! - T | |
1 () 1
MCU/MOSFET STM32F730 / NVBLS4DON15MC ' P ] o i
1 1 Hout b
: ® i Dﬁ%&r NVBLSA4DON 15MC !
PN —— L B v
RN ACS772ECB-300B ; I el | |
! = :
1 L g 1
8= UAM, PAV i e R how [~ e ||
: 1 1 Dgﬂ NVBLS4DON 15MC :, W
1 L UCC21520
e . ® Lout x:
-EDEY U DEIS KB AN Cooling  owm | [anghen - e L] |
=x System &7 7|& H& i e e |
e - HS40 ZEALS| 2t Z 2|3t Safety System e [ R — |
X 2 (Fail Safe & MA|ZF 2LEHE)
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B SE28 ESC 7H% (AETC280): ‘24! &}%8t7| Launching O™

OIH E] Fail Safe &5

FAILURE_OVER_CURRENT

FAILURE_OVER_VOLTAGE

FAILURE_OVER_RPM

FAILURE_INCONSISTENT_CMD

FAILURE_MOTOR_STUCK

FAILURE_WARN_ESC_TEMPERATURE

FAILURE_OVER_ESC_TEMPERATURE

0%
il
©c o o0 o o o o 0o

ESC_FAILURE_COUNT

A AETC280
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PAVE CQIHHE] 7||%&

4 (AETC280): '24'4 S}Ht7| Launching 0178

N

shumxm As= MMMWW M mﬂﬂﬂﬂfﬂl ‘

1. Shunt : 200uQ Applicatiol'l SM %H sm
Tt 2H Hoi (FOC) Fail safe
5. OPAMP E2{TH Y

SEHY 30mV x 208 = 600mV
Level shift 1.65 X8 Al
2|rH 1.65+0.6 =2.25V.

_ i - Diagnosis
ke Flux Weakening Control - Sensor i g
R IR ] - Back EMF Compensation _ Motor _ Calibration PC

- Space Vector Modulation - Communication * S/W Flashing

- Pl Current Control

- Current derating logic

(according to battery level)

S PRSI
S MR T (Real data) : £300A
?Z:\‘w/ St g

- Power : Battery, ECU

- Microcontroller
- Circuit

CAN Communication

- rpm, Torque

= ECU Monitoring

Leg Current(ReaI data) : +300A
55 ; "

ECU Hardware

. A, Mmmm
Shunt 2 EHO| 22| FHEY
| @300A : 60mV

A *IEHIOI*" kL

A 2ZES0 Structure
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A

A

| AR XHH| L
H
SHF/M Z= A QAMRAALI / LeCroy
1 FAY 1GHz, 4ch/10Gs/s
HzEEe 20164
YHIF/M AL Power Supply / Twintex
2 FAY Y ™MH ALY . DC 100V, 120A
ESELS 20234
SHIG/M A 2 Probe / FLUKE
3 FaAY 100A , DC to 100 kHz
Mz 20164
ZHIZ/HZ=A POWER Supply / KIKUSHI
4 FAANY =3 #el:20v, 5A

HMzEE

20214
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XHH| AFE XHH| LY

tH
ZHIZ/H = A S/W Debugger / ST

5 FaAY STM32 JTAG, SWD X| ¢l
S E SRS 20214
HIB/HZ=A MULTIMETER / FLUKE

6 TAY =g dY gl 1,000V
SESE 20214
swd Source Insight

7 2 S/W Editor =217
S E SRS 20214

S swd Beyond Compare

8 8 S/W Hl 3 22|, Het

SESE 20214
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= 2| A | L8
tll_-|
[ H/H Z AL CJ @A T2 2 (HVD31024) / LeCroy
9 FaAY 1KV, 25MHz, High Voltage
pSEER 20224
ZHIY/MZ=A sl HH M 7(DG4062) / RIGOL
10 FRAY 200MHz, 2CH, 500MSa/s
Hz=d: 21.12
ZHIZ/H = A LCR O/E{ / GW Instek
11 FRAY DC, 10Hz~10MHz LCR meter
Hz=d: 21.12
THH| /R AL Hota 74 2 / Teledyne FLIR
12 TN %3%2251 0<072rg§0§i£3i%0 e
HzEd: 20224

: IH| AL XHH| L4
/M Z= AL 2ZEH7|/ TES
13 FaAY Lo: 35~90dB / Hi: 65~130dB
HzdE 20224
/M = AL EE7| / HAKKO
14 FAY 2&: 50~600°C, &2 5~115L/min
HzET 20224
THIB/MZA Power Supply / MK POWER
15 FaAY ZHd Eel 30V, 5A
HzdE 20214
ZHH| H/H A ME Probe
16 FANY Peak current : 1.2kA
Mz 20224
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= 3] At sl 48
tll_-|
| HHIY/HZ=A £ 2(X4)/TAROT
20 FRAY ZICHOIEF 2 1 12KG
pSETR 20234
ZHIF/MZ=A EZ2(EV410)/)IS
21 FRAY Z|CHO|F B2 : 24.9KG
Hzd: 20234
ZHIF/MZ=A HA| & FHAIR”7|/Mayatech
22 FRAY Z|CH =% : 10KG
Hz=d: 20244

= 3] AL sl 48
tll_-l
THIY/M = A M2 Probe / PEMUK
17 FRAMY Peak current : 0.3kA
MzEEE YooH
swd IAR
18 = Yo oY (Emray)
Hzd: 20224
swd OrCAD
19 g 2|2 44 tool
Mzde 20224
ZHH|E/M = A F=HA[E7|/Wing Flying
20 TAY Z[C] 9 : 30KG
S EEN 2023
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