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1. #%3iAR Brief Introduction
1.1. P24/ Product Brief Introduction
AT SO VR R IR AR A TR A R 2T TFL100 R EHpLiEhl g F e K —K &
FP= e %7 A W R R A
IFL100 platform from INVT is dedicate designed for passenger car customer, it has

the following features:

1\

P K Tricore TC265+TLF35584+FPGA+CPLD $48i| 4 $h 2844

Well designed topology consist of Infineon Tricore TC265+TLF35584+FPGA+CPLD

2\

KRR B — AU HP-driver Tt

Latest Infineon HP-Driver IGBT

HT Matlab BITF K1) ASW TR 715

Matlab based applicative software development

Autosar FRAFZEH

AutoSAR Software Architecture

1.2. FEmES K4S B product part number information
FEER S Product Part Number: KTZ35X42SIFL10036

FEELEG R Product Label :

e N
INWVE PVMSM Motor Controller
Part Num: | KTZ35X42STFL10036 |
Norm Volt: VDC  Low Bat : VDC
Norm powet: kVA Peak Current: A
Cooling : Work Type:
IP Level: Date:
HW Ver: | | s Ver: | |
S/N: ‘ ‘
~ Invt Electric Vehicle Drive Technology (shenzhen)Co.,Ltd -

NSRS JE RN TH L B B B B AR BR A 527, RE VSR E K. 1£5k
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1.3. R4k System Parameters

FIA input

L EBEFIA H# /% nominal high voltage
&k FH /£ 554 high voltage operation range
HEHIA H 7 nominal DC input current

R/ T FH1 /%7 /% 12v battery operation range

1/ #g A H1 7 12v battery current consumption

i Hf output

FFLER HE R continues output current
FTIF HH LU peak output current for 30s
IE (5 % H H1 )7 peak output current for 5s
Fr HH AT 1 [# output frequency

1815 777 communication type

#£8E dynamic performance
FEHEE RS E torque accuracy
FEAE I P JE] torque response time
BRI ACF* highest efficiency

FEp R E 60V LLT)

active discharge time(<60v)
R BT E60V ELT)

Passive discharge time (<60v)

A4

Insulation resistor

EZEJya

Insulation voltage

IP 222 IP Level

EMC

FE(RIFIHEE Functional Protection
FAIL/E input over voltage

#IANX [ input under voltage

7R over current

IGBT 1474 IGBT NTC Over temperature

H1 P34 7 motor winding over temperature
FE5 (RFF De-saturation protection of IGBT
A F B/ % fool proof for connector

H I EZFE RS motor stall protection

/& )k A high voltage interlock

F 154 working condition

LEH 158 JF working ambient temperature
I 178 JZ 75 [# storage temperature

345vDC

200~450vDC

160A

9~16V (6~9V RIFUHIFHET

with 6~9v to maintain CAN communication )
0.8A (@Vbatt=12V)

150A

350A

450A

0~1000Hz

CAN #ifl support CAN interface

#5%/ +5Nm(worst case)
<80ms

>98%

<2s

<120s
>20M ohm
2800VDC
IP67

W% AE GB/T18488.1-2006 157 EMC F54 1y Z K
meet China GB/T18488.1-2006 and cispr25-2014

450vDC
220vDC
750A
110 C
150 ©
YES

YES

YES

YES

-40~+85 C
30 C~50C

NSRS JE RN TH L B B B B AR BR A 527, RE VSR E K. 1£5k
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WE/ZVE [H humid range 0~95%

L 1E/#E# working altitude <5000m

#4177 2 cooling W liquid cooling with Water/Glycol 50/50%

4 HIZL cooling requirement 8~12L/min

SEan#E E gross weight <8.5kg

7= /U~/" 3D Dimensions 431*319*104mm

ROHS YES

*IEHRCFE map FERHKEERE
Detail efficiency map, please refer to the related motor calibration report

* ARG G B R R KM T

Detail protection information, please refer to chapter 4.3

2. ¥ Interfaces
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2.1. ¥LB# 0 Mechanical Interface

£96.04%1.5

-

26.31¢15 _

b
" ¥
HEy
;*.JIF
<~ &
~ &
WL
& o 3
o =
L
[
1
(a ¥
=+
[a 1]
=

3720415

HV battery input

RESBRAR —_|

motor output U phase

B — |

motor output W phase]

AL W

®

T — i, I — | J—
i —

water inlet

#KA
HV battery input anode

e F TR\ IE

319,512

motor output V phase|

FRBLe
water outlet

#HAkno :

breather valve

BSA
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RN I EER : M8, R %A : 25£ 1N

Fixed bolt of the Controller is M8, the recommended tightening torque is 25 +1N.m
P gt/ K CUR FHRLE AN h 8 KM, K¥ESMEA: 02580.2mm

The inlet/outlet of the controller is stainless steel water pipe, the outer diameter of the
water pipe is 25 + 0. 2mm.

2.2. B #0 Electric Interface

2.2.1. ThZE 1 Power Interface

PIN Function Note

+ Positive Power Input Connector : HVBIOO3RSAMHG6FPU (Amphenol) to match
50mmA2 cable

v V phase Output Connector : HVBIOO3RSAMH6DGR (Amphenol.) to match
50mmA2 cable

ASCRY JEIRYN T L s sy R B E ARG R A E 7=, RE UG EE S L5
Fe /17 it



invt

RYTREBEBRZTERIEARFTRAF XHRRAE | V1.0

IFL100-36-ZT Bl HIB™= MK XHRE |BE

2.2.2. f&E# O Single Interface

g||ie pin 12

5|35 pin35
ESmTFERSE

signal terminal connector

10

11

12

Tt
function
12V 1 IE
12v Battery +
12V it iF
12v Battery +
EIE GBI
High voltage
interlock Iinput
KL15
JERE S2/54 BER
S2/54 shielding
JEAE R1/R2 FEi
R1/R2 shielding
LR E 2 15 5
Motor temperature
2 low
HHLIRE 2 1555
Motor temperature
2 high
HHLIRE 1 1551
Motor temperature
1 low
HHLIRE 1 1555
Motor temperature
1 high
JEEBLNIG S R2
Resolver
exitation — K2
JEZ BT S RI

Resolver

AN

note

I BRI B 25 Ry 776231-1 (TED , A4
IG5y RS . T76164-1, #ift: 770520
inverter LV signal header assembly connector type:776231-1
(TE) ; Plug connector housing type: 776164-1(TE), Plug
connector wire barrel type.: 770520

2. Cable requirement : 20°16 AWG, 1. Omm 2, 1. 5mm "2

3y To assure the signal quality, the following
differential signal need to be twisted in pairs:

31 & 32

18 & 19

1,2 & 24,25

9 & 10

7& 8

11 & 12

22 & 23

34 & 35

3 & 14

NSRS JE RN TH L B B B B AR BR A 527, RE VSR E K. 1£5k
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V1.0

XHBR

W&

14

18

19

22

23

24

25

26

29

30

31

32

33

34

35

exitation + RI
IR
High voltage
interlock output
Wi CAN L
Debugging CAN L
Wi CAN H
Debugging CAN H
JEFNT S 54
Resolver sine —
S4
JEENG S 52
Resolver sine +
S2
12V #1717
12v battery —
12V #1716 7%
12v battery —
T IR S
Charging wake up
H Pl JZERG =
Motor temperature
shielding
CAN &4 26 fF et
CAN bus shielding
B CAN L
Vehicle CAN L
B CAN H
Vehicle CAN H
JERE S1/53 BERE
Resolver S1/53
shielding
JEZNFS S3
Resolver cos — S3
JEEIGFS S1
Resolver cos + S1

*RVF B pin BN R E X INEE un-annotated pins are reserved for further use

3. RETETE KRBT Safety Related Concept and Design

3.1. {5 %4 Torque Safety

N TG LK S R G AR HIAE,  TFL100-36 MBI A R 1 DL R HIGE 22 4 n i

it

% 10 77/3% 17 I
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To avoid the unexpected torque output from the motor driving system, IFL100-36

introduces the following torque safety related monitoring:

> HATHARAE S R WA SRR R SRR A RE, A —E IRAE, RGURHEA
AR

Diagnose all the inputs and functional parameters, which are related to the
torque critical path. If the parameter exceed by certain limitation, the system

will enter safe state.

> FANEBEINRE T (8] B A 3%, 1 SBC & MCU, MCU & FPGA , FPGA & CPLD.

Functional blocks are mutually monitored by each other, such as SBC & MCU, MCU &
FPGA, FPGA & CPLD

3.2. FE %4 High Voltage Safety
NP P R 4y, TFL100-36 #2364t 740 R hRg.

To secure the high voltage safety, IFL100-36 implements the following designs:
> RIUFH R ILBUE 5

The high voltage inter—lock mechanism to avoid unauthorized operation;
> I FALE TSR DR

Active Discharge by motor winding, which is much faster than resistor

discharging;
> WA ORI RE, BN TS B A R ;
The passive discharge function available;

3.2.1. ZAR K E ERY #HE High Voltage Protection Measures
> 4 hR% Safety Label

> HEIEFEMLRY Direct Contact Protection

» WS 444 Electric Insulation

» EMRERSFEE Electric Isolation between HV/LV
> IR Over Current Protection

> 5P {R3 Short Circuit Protection

A SRS TR IR DT S B R E R ARG R AT E P, RERFAEEEE S, A%
11 0/4k 17
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> FEBhAHE  Active Discharge

> #BNEE  Passive Discharge

> EE A HYE Backup low side IGBT gate driver power supply from HV
> A ¥ Fool Proof for Connectors

> HIHE{RH Over Speed Protection

3.3. Bji k224> Fire Risk Protection
T ARAER P R e Ay, WS AR KBRS, TFL100-36 325t 28 25 30 A5 FH PR AA B, 40 LA
TR W32 AR N ) B A TR, F il P2 il 2 Ak T 22 = VE N

IFL100-36 implements anti—-flaming materials, with adequate system temperature
monitoring and degrade strategy. The controller has a well secured fire risk

protection.

4, 3§ 3KEE% Control Strategy

4.1. {55 /LB Brief CAN Signal Introduction

For detail CAN information, see the CAN protocol.

4.1.1. #3C VCU1 15 5 AL H K strategy of VCU1’s CAN signals

FE E5Ew #HL MCU
ID  Signal description MCU strategy
1 VCU_TorqueReq HHHTIE K 4. 1. 4 HEFFEEEE (&
Torque request Refer to 4. 1. 4 for physical
value calculation
2 VCU_MotorSpdReq TR R HE, A EH
Speed request, reserved Received only, not used
3 ChangeGearAlarm KHEEW, EH
Received only, not used
4 VCU Authentication HEEN, EH
Status Received only, not used
5 VehicleSate BELS Get vehicle ready states
Vehicle states
6  Brake_Pedal Sts )RR KB, EH
Pedal status Received only, not used
7  BMS_Main Relay Cmd &/ [ #7545 K 4. 1. 3B | FHEEEFLRE L]
Main relay command e

Refer to 4. 1.3 for state
machine and transition
condition

NSRS JE RN TH L B B B B AR BR A 527, RE VSR E K. 1£5k
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WE

X RRA
N

8

9

10

11

12

13

14

15

16

17

18

GearleverPos_Sts
GearleverPos_Sts F
AC_Control_Cmd

VCU_WorkMode

VCU_MotorMode

VCU_Warning_Level

KeyPosition

BMS_Aux_Relay_Cmd

Power Rduce Req
RollingCounter

CheckSum

Gear level position status
Gear level position status
0:No Active

1:Active

_L1FE##=( Work mode
0:Torque mode

1:Speed mode

YL #2C Motor mode
0:Standby mode

1:Power drive mode
2:generate electricity mode
3:Reserved

BERETR: 1 HRNE 3
KR E

Vehicle warning level:

1: lowest warning;

3: highest warning;

HIEL (7 Key position

00:0ff

01:ACC

10:0N

11:Crank+0On

BUS #5804 1 #5 $

BSW auxiliary relay
command

TREF K i

Power reduce request

4. 1. 4 HERFEIEPEE i
Refer to 4. 1.4

/ﬂ\%&} Iﬁ/@?
Received only, not used

HEHN

Received only, not used
K g /w7 0:Torque mode
Only support 0: torque mode

W 4. 1. 4 PG E
Refer to 4. 1. 4

REN T

Received only, not used

HIFTEIR A2 i A, #5
FET KLL5 BEZEFEA

Only check frame timeout, MCU
use KL15 status for control
loop.

RN, I EH

Received only, not used

RN

Received only, not used
HIFTEIR A NS B

For massage validity check
HIFTEIR XA S B

For massage validity check

4.1.2. #3C BMS1 {5 5 4bH SR strategy of BSM1’s CAN signals

FE FEEH # MCU 5

1 Pre charge Relay FB TR H 25 I R ES Pre— 4. 1.3 B [ EEAL
charge relay feedback AUt
0:0pen 1:Close Refer to 4. 1. 3

2  Pre charge Finish Sts A ZKKR NS Pre—charge W, 4. 1. 3 %= [ FHZHALIL
finish status U
0:not finish 1:finish Refer to 4. 1. 3

3 Others HNEEW, EH

Received only, not used

a3 mi/3t 17 7
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4.1.3. JRZAHL Brief State Machine

l: T10
T1

'

MCUMainState — Standby

MCUMainState - Standby

Y

T9———»  MCUMainState - PowerOff

{Fault) [MCU initialized)
I3 °
2 3 \
L i | \
7 MCUMainState — Standby
T8 MCUMainState - PreCharge (ActiveDischarge)
T4
MCUMainState — Standby
(HV Ready)
T\8 T1:KL15 == ON
I 9 T2: KL15 == ON && BMS_Main_Relay_Cmd == 1 && Pre_charge_Relay_FB == 1
T5
¢ T3: {KL15 == OFF | |Pre_charge_Finish_Sts == 0} && BMS_Main_Relay_Cmd ==0
T 3 &8& Pre_charge_Relay FB==0
== 2 Finis == i ==
\— MCUMainState - PowerReady _____/ T4: KL15==0N && Pre_charge_Finish_Sts == 1 && BMS_Main_Relay_Cmd ==1
T5: (VehicleReady==1 && GearPos!=Park)| | KL15==0FF
T6: VCU_MatorMode = 0 && MotorSpeed < 10rpm&&TorqueTgt ==0
T|7 T T7: KL15==ON && BMS_Main_Relay_Cmd == 1 && VCU_MotorMode = 1/2 && TorqueTgt > 0
T6

l I T8: MCU_Warning_Level ==3
T9: KL15 == OFF

¥ T10: KL15==0N
MCUMainState - RUN

4.1.4. BB Y EAE# € Torque Calculation

GearLeverPos Sts VCU MotorMode Torque sign
D Power drive mode 7#*
D Re-generation mode -
R Power drive mode -
R Re-generation mode +

Torque Physical Value = Torque sign * VCU TorqueReq * TorqueMax;

4.1.5. L MCU1 {5 4bHE RHE Strategy of MCU1’s CAN signals

JFE_EEH b wllhi i

1 MU ActMotorSpd HPLFE FEFEAF 10rpm R 136520
Motor speed XT1E, MCF 10rpm )17 0
/Speed/ > 10rpm report
true value, else report 0

A SRS TR IR DT S B R E R ARG R AT E P, RERFAEEEE S, A%
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H LA 4. 2 BT ) R

2 MCU Actmotorlyq

Refer to 4.2

Motor torque

4. 2 BT R

LR A5 H A
Refer to 4.2

Motor max brake torque

4 MCU MaxMotorBrakelq

J4 1.3

L TEZRE
Refer to 4. 1. 3

Motor main state
Standby/Precharge/
PowerReady,/Run/PowerOff

6 MCU MotorMainState

WHLTIFRIC —#PL/ 8,  — BREFIER

&  MCU MotorWorkMode
Always report torque only

i

Motor work mode
Standby/speed/torque

4.1.6. #H3C MCU2 {55 4b B SR strategy of MCU2’s CAN signals

g 55/ #HL MCU 5 Hs

AR JEIRIT T AR RS ARG IR AT %, RERTAEHEEES . L%
FEAs /17 W
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1 MCU Motor Temp HPLIRE TEITIEM B EER G 2
Motor Report motor winding temperature
temperature
2 MCU hardwareTemp MU i3 & MCU 3 JE1F75 TGBT Féte NTC RLEZ 97 12
mer TGN FE R Gel 2 (6
temperature Report IGBT NIC temperature
3  MCU Warning Level MCU 5 W 4.3 BFER s
MCU warning Refer to 4. 3
level
4 At 4.3 B RY R
Refer to 4.3

4.1.7. 13X MCU3 {55 AL HKEE Strategy of MCU3’s CAN signals

FEg G55 b MCU 5 HE

1 MCU DC MainWireVolt BELG I 110 T B R Gl 2 1
high voltage high voltage value

2  MCU DC MainWireCurr BEZE BFZE H i
DC current DC current value;

3 MCU MotorPhaseCurr T Average phase current RMS value
Phase current  MCU MotorPhaseCurr = ( [Urms+ [Vrms +

IWrms) /3

NSRS JE RN TH L B B B B AR BR A 527, RE VSR E K. 1£5k
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4.2. B2 SR g Torque Control Signal Flow Chart

—VCU_TorqueReq—|

—TorqueReqPhyLimited—»|

IR (iiiH 3733
Second order lowpass
filter

TorqueTargetFiltered

[ €—MecaTorqueTarget™ |

ElecTorqueTargetFiltered

\ 4

o . 7 Ex Z R &
R LA A SR E]
—TorqueReqPhy-»  Torque slew rate
Target torque Calculate L
limitation
— P i gE B AR IE
First order low pass [@ElecTorqueTarget— Torque
filter compensation
Flahah i HHEE
Active damping ~ElecTorqueTargetCompp MTPA&

compensation

FieldWeakening

MR LIRS, BOGRRE. A
D AR
Torque limitation due to temperature,
voltage, speed

<€——Duty U/V/W.

——IdTarget / IqTarget—p»

I
B/ ORI A AR

Max torque available

1d/q pif% ]

1d/q current closeloop

UdTarget / UgTarget

SVPWMELE
SVPWM

4.3. WY SE#E De-rating and Emergency Protection List

IFL100_36_Fault_Li
st.xlsx

4.4, WA HTE Validation standard

Please refer to detail Validation Plan and Result
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