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2020 2024
Room aircon nl T
=t ~122m | ™ ~201m
HHHII.nunuuu — with VSD motors with VSD motors
T CAGR,,, 13% 99%
‘Illl |11|||||MM"‘ : iz .
qu NIIII“IIHIIIH - 3 VSD motors per device:
il |||I|IIIIH Lb 4 ] compressor, indoor fan,
_i S outdoor fan
~88m ~130m
o °
with VSD motors ‘ with VSD motors
2 VSD motors per device: drum,
Washing machine lye pump
Refrigerator
- = ~69m ~149m
with VSD motors with VSD motors
CAGR,,4: 21% 5%

1 VSD motor per device:
compressor

Source: Omdia, “Major Home Appliance Market Report", November 2020
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» Energy efficiency regulations drive the use of inverters for motor control.
(EN 60335-2-24:2010/A1:2019+A2:2019, implemented from March 15t, 2021)

» Motor speed is automatically controlled on inverter models, smaller temperature variations contribute
to energy efficiency

Current energy label New energy label

-m] HENERG" A The QR code gives access to more
3 € s information on the model
\ g he rescaled energy efficienc
,_e;-=, ) - FC class for this fridge, an A+++ -
in the previous label Temperature Inefficient energy consumption with over
o P cooling and poor temperature control
Reach set
X = The annual energy consumption boint faster
of this fridge is calculated with Set point
66 wwiyannem — refined methods
| .
S A The volume of the fridge expressed
. 1601 in liters (L) Efficient energy consumption with minimal
’ <))} temperature fluctuation )
; Sl ) , Time
160 38 T Vi The noise level measured in
S decibels {dB) and using a four
classes scale
T hels for a frak ithout {1
Ny
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» Full power 250W (up to 300W)

» Standby power < 0.5W

» High pressure compressor startup

» Complex system control logic:
— State machine driven by power estimation
— Error handler

» Control interface: frequency input 30~150Hz

> Rapid development cycle. (6 months Design-in/Design-win to production)

» Lower system cost — single layer PCB, size reduction (PCB, DC bus cap)

2022-08-03 Copyright © Infineon Technologies AG 2022. All rights reserved. Infineon Proprietary
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IMOTION™ RE{H4-EER)

Flexibility Integ—

IMOTION™ 2.0 Controller iIMOTION™ 2.0 Smart Driver iMOTION™ 2.0 Smart IPM

. a1 T
Rectifier PFC ::1 POEr

4

- _lﬁ»
we o
_ )

Supply Rectifier PFC Jﬁ Poller ‘
s e 3-Ph
15y -Phase
Controller Gate Driver 3-Phase A4 v Inverter

Inverter

MCE _
= P T ke

Analog/Digital 1/0’s
Communication
Analog/Digital 1/0’s
Communication

Analog/Digital 1/0’s
Communication

Digital Controller Digital Controller Digital Controller
MCE 2.0 MCE 2.0 MCE 2.0

MOSFET's +600V Gate Driver +600V Gate Driver

Controller Gate Driver

+ & + | | +3ph 600V MOSFET power stage
’

Smart Driver MOSFET's
- -

Controller

=,
N
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Hardware Integration

Full Inverter
Controller + GateDriver + MOSFET

with integrated 600V Gate Driver
and 5V VREG
+ additional CORTEX®MO
Base HWPortfolio
O
i IMC102T <+ > IMC302A IMD112T ki
PQFN12x12 o
5 MCEL.0 + 8051 =
o QFP48/64 QFP48/64 QFP40 MOSFET 60HM/500V e
QFP64 A A A or
Sensorless FOC + Boost PFC i i MOSFET 1,40hm/600V
i i
1 1
1 1
1 1
1 1
\4 \4 \4
+ +
(IRMCF183) IMC101T <« > IMC301A og
PQFN12x12 = 2
MCEZL.0 + 8051 (73]
QFP48/64 — QFN48 — TSSOP38 QFP48/64 QFP40 =.
5 QFP48 (QFN32) . MOSFET g?HM/5OOV w3
%’ Sensorless i MOSFET 1,40hm/600V
o
= i
e 1
] 1
O H
s v
= w
IMCO099T %
MCE1.0 8
QFN32 TSSOP38 %’
Sensorless
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TargetPower
—
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Script language

Error
limitation

— - D—E8

PowerRslt

Torque
limitation

+’
159

IdFilt

Power
calculation

IIqReLEnt

+
{ <]

|—b

IdRef_Ext

P

Existing iMOTION™ firmware

R Rotor angle
estimator

T IgFilt

I >

Script sample code in application note:

Infineon

001 DPwr = (IdFilt*Vd)>>12; //012

002 QPwr = (IgFilt*Vqg)>>12; //Q12

003

004 TempVar = (PowerScl * (QPwr+DPwr))>>12;

005 //LPF Ts 1lms (2.5Hz -3db)

006 PwrMultiDEN= PwrMultiDEN + (TempVar - PwrRslt2);
007 PwrRslt = PwrMultiDEN >> 6;

)

»  Power calculation and constant-power control

2022-08-03

Customer’s script code for power calculation:

L Q wr=(IgFilt*Vqg)>>12; //Ql2
wer calculation code with DC bus compensation enabled

o
]

L T:mp'x’arl—(I. PwrScl#* (L_DPwr+L QPwr))>>
L Pwr 1&.1!:1;:1 /DEN=L_Pwr_ Mu ltlpl;DE\H(- T:n'p‘.arl G Perslt):

Copyright © Infineon Technologies AG 2022. All rights reserved. Infineon Proprietary


https://www.infineon.com/dgdl/Infineon-AN2020-20_Power_calculation_and_constant-power_control-ApplicationNotes-v01_00-EN.pdf?fileId=5546d4627645f87701765151cab84a6b

RiBHIEBHETA

» Direct Start-up

» Park+Open-loop+Closed-loop: high pressure compressor startup

» Catch Spin Start-up
> Angle Sensing Start-up

Park

2022-08-03
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» IMD solution can provide lowest cost motor current
sensing:
— No additional external OP-Amp are required (Internal
Gain can be set via MCEWizard: 1x, 3X%, 6X,12x).
— Good current reconstruction with single shunt

configuration.
— Phase shift SVPWM can guarantee the AD sampling
quality.

(infineon

PWM@ H)‘ i E )
PWMUL! pwmL) “%‘ pwmpw|
DCBus E MCE Device
Veo

Inner Amplifier
*1/3/6/12 configurable

By MCEWizard

U/ 18 | ADC
1 K 0-3.3Vor5Vv
H R1 l | 12bits
Rs C1 _'_
Ry Ry #V,
' Tar Ropunt * Ishune + R TR
TMin-b-I I<-
Tsampl e"l |"
b ;
| Ishunt
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— REF_Fridge D111T CoolMOS SOT223
—IMD111T-6F040 + CoolMOS SOT223

— REF _Fridge_C101T_IM231
—IMC101T-T038+IM231-L6S1B

- REF _Fridge _C101T _6ED _IGBT DPAK
—IMC101T-TO38+6EDLO4I106PT+IGBT RCD2 DPAK

— Dimension: 78*78 mm

— Application: Fridge, Fans, Motor Drive etc.

Motor
drivers

=
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REF_Fridge D111T_CoolMOS SOT223 #5551

> IMOTION™ SmartDriver IMD111T-6F040

» Ready-to-use motion controller with scripting engine and 6-
channel SOI driver

» 600V CoolMOS™ PFDY — optimized technology with lowest Qrr,
ESD protection and compact SOT223 SMD package

» System solution enables best light load efficiency and compact
design

Rectifier

AC Source EMI Filter I I |

BUCK

Discrete

Converter MOSFET

iMOTION™ SMART

Driver IMD111T
Frequency Signal - PWM
Isolated UART e
Cable/iMOTION™
Link Cable

2022-08-03 Copyright © Infineon Technologies AG 2022. All rights reserved.
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» 250W 1.2A phase current

SP04 66.‘1:.% 100;—10?00 131__400
120
AR01:100.5 - L
L 80 L
[ - 100
. | 60 — 80
= 60
= [ 40 :
= - - 40
= 26.4°C 245C
Thermal characterization case temperature — input power 250W, ta = 25°C
Board Type Maximun case temperature(°C)
Two layers IMD reference design board 97
Single layer IMD referencedesign board 100.5
N/
2022-08-03 Copyright © Infineon Technologies AG 2022. All rights reserved. i i 7
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» Customer’s requirements for standby power: <0.5W

Input power of single-layer reference design board:

‘ =
\)
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» Compare the board efficiency between the IMD111T+IGBT with IMD111T+MOSFET
solution based on the fridge compressor. (Based on 5kHz PWM frequency)

98.00%

97.00%

96.00%

95.00%

Efficiency

94.00%

93.00%

92.00%

91.00%

2022-08-03

—e—|MD111T+RCD2-600V-IGBT
—8—|MD111T+600V CoolMOS™ PFD7
97.17%

0

96.40%
95.98% 9p-10%
95.76% ®
94.77%
92.149
50 100 150 200
Input Power (W)
Copyright © Infineon Technologies AG 2022. All rights reserved. Infineon Proprietary
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» PCB information: 113mm*104mm, 20z, FR-4

» Control input: frequency control 30~150Hz (mapping to
1200~4200rpm)

— Infineon components: IMD111T + IKNO4NG6ORC2 *6
— 2-layer of same size would cost 0.4USD more

IKNO4NG6ORC2 * 6 pieces

IMD111T-6F040

2022-08-03 Copyright © Infineon Technologies AG 2022. All rights reserved. Infineon Proprietary
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1. Additional dummy pads to increase the PCB

HRE

Ml

heat sink capability.

2022-08-03

Power devices

Copyright © Infineon Technologies AG 2022. All rights reserved.

Infineon Proprietary

(infineon




EATH PCB foiREE M2
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2. Power ground and digital ground are connected to the electrolytic capacitor at a single point. Avoid
the jump wire for ground layout.

Current sensing
resistor

Electrolytic
capacitor

»  Power ground

»  Digital ground

2022-08-03
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Application pages

Collaterals and
brochures

Software

Evaluation boards /
Reference designs

Support

Home Appliances
Video - New power products for home appliances (S1)

Articles, Whitepapers, ... > Product Information IMC100,
Application Notes IMC300, IMD110 and IMM100
Videos (partly on mylnfineon)

MCE Firmware
MCE Wizard/Designer

MADK — Control and Power boards
Reference Boards — available on the product family / application pages

Infineon Developer Community:
IMOTION and MADK
disti.techsupport@infineon.com

For further information visit

www.infineon.com/iIMOTION
www.infineon.com/MADK
www.infineon.com/IPM

2022-08-03
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https://www.infineon.com/cms/en/product/power/motor-control-ics/imotion-integrated/?redirId=56695#!documents
https://www.infineon.com/sec/login?ret=https%3A%2F%2Fwww.infineon.com%2Fcms%2Fen%2Fproduct%2Fpower%2Fmotor-control-ics%2Fimotion-integrated%2Fimd110-series%2F%23!documents%2Fdocument-group-myInfineon-42
https://www.infineon.com/cms/en/product/power/motor-control-ics/imotion-integrated/#!videos
https://www.infineon.com/cms/en/product/power/motor-control-ics/imotion-integrated/imc100-series/
https://www.infineon.com/cms/en/product/power/motor-control-ics/imotion-integrated/imc300-series/
https://www.infineon.com/cms/en/product/power/motor-control-ics/imotion-integrated/imd110-series/
https://www.infineon.com/cms/en/product/power/motor-control-ics/imotion-integrated/imm100-series/
http://www.infineon.com/MADK
https://www.infineon.com/cms/en/product/power/motor-control-ics/imotion-integrated/#!tools
https://www.infineon.com/cms/en/product/power/motor-control-ics/imotion-integrated/#!tools
https://community.infineon.com/t5/iMOTION-Controller-SmartDriver/bd-p/iMOTIONControllerSmartDriverSmartIPM
https://community.infineon.com/t5/MADK/bd-p/iMOTION
mailto:disti.techsupport@infineon.com
http://www.infineon.com/iMOTION
http://www.infineon.com/MADK
http://www.infineon.com/IPM
https://www.infineon.com/cms/en/applications/consumer/home-appliances/
https://www.infineon.com/cms/en/applications/consumer/home-appliances/

-~ - | \ (infineon
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Motor controller with 600V three phase gate driver and 5V voltage regulator

Rapid development cycle and lower system cost

Rich IMD reference design for fridge applications

Single-layer PCBA success story for fridge application
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Scan through T-mall or Taobao app!!

(infineon xvzmms
And add to your basket!! E
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There are four fridge reference boards on sale!! Look forward to more boards launches!!
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