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° Gen 1-US168 15T ALL-IN-ONE

2-COIL FAN DRIVER

e Gen 2-MLX90287/90297 ﬁg:;ﬁ%:f:;::g;{m
e Gen3-MLX90411/12 * FG/RD IN VK/VA PACKAGE

|C solutions for your applications
GEN 1/ 1-COIL
*18V/5V-03A

* LINEAR SOFT SWITCHING

* NO-VDD / 2-COIL

* GEN2/1-COIL
* GEN3/1-COIL

BILLION

FAMDRIVERS SHIPPED

GEN2/1-COlL
* 12V- 0.5A
GEN 3/1-COIL | | * SOFT START / SOFT SWITCHING
- [35V-32 V]-22A,(35W) * OPEN LOOP SPEED CONTROL

GEN 3 / 1-COIL GEN 2 / 1-COIL
S [3.2V-32V]- 1A, (15W) - AECQ-100 QUALIFIED PACKAGE

GEN 2.1/ 1-COIL :
- 13V / 24V AUTOMOTIVE (40 V) GER!Z L EOIL AUTOMOTIVE (PPAP)

"OV/12V-1A,
* CURRENT LIMITING
* MULTIPLE SPEED CURVES

* PROGRAMMABLE
* SINEWAVE SWITCHING
* CLOSED LOOP SPEED CONTROL
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>

Gen-lll 1-coil fandriver

40V 0.18um, SOT/DFN (integr. Hall)

o a

Gen-l 1-coil fandriver

5V, 0.35um, UTDFN6 Closed Loop speed, Sine, Adaptive

GNDJ)

Latch&Switch, UA

Fixed speed 35W Industrial/ Home appliance

Linear Soft Switching 20W Automotive, ASIL A

2000 2012 2021

1992 2008

2019
Gen-ll 1-coil fandriver

12V 0.35um, SO8 Straight leads

Gen IV 1-coil fandriver

NO-VDD 2-coil fandriver:
12V/24V 1um
VK/VA with FG/RD output

Open Loop Speed Control
Soft start / Soft Switching
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Overview: 2-/3-wire fan

1. 2-wire: No feedback
2. 3-wire: FG
3. 3-wire: RD

*  Open loop speed
*  Dcout=100%
*  Dcoutmax preprogrammed inside MLX90411/12

* Fixed Closed loop speed
* Preprogrammed inside MLX90411/12

The content of this presentation is CONFIDENTIAL & PROPRIETARY. ALL Rights Reserved.
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. . oM | =F Cvdd
Overview: 4-wire fan 1
MCU FI\G/ILX90411/12 }
*  PWM inputis used to set target speed o P
. . 4%_6 = GND
1. Speed ctrl loop is Closed in MCU = !
*  PWM input is used to set Dcout[%] o—> C}f’l
*  FGis used to monitor speed, and adjust PWM Voo
. . O———0 FG/RD (SDA) OuT1
2. Speed ctrl loop is Closed in MLX90411/12 X011
*  Max Closed loop speed target is programmed
inSide 90411/12 O————0 PWM (SCL) ouT2
* PWM input is used to set % of Maxspeed o g
* FGis for diagnostics only e om
3. Open loop

*  PWM input only sets Dcout[%]

* In case of increased backpressure, fanspeed
will increase

20%*MAXSP
12.5%*MAXSP

ocr, Melexis

\4
0%  12.5% 20% 100% NSEIR
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No-VDD 2COIL

voD () VDD
PWM

RDIFG FG

GND

GND

Fan Connector Only 2-/3-wire fans 2/3/4-wire fans 2/3/4-wire fans
Fan BOM cost/power Medium Low High / Very High
Fandriver IC cost Low Medium High / Very High
Noise High Medium / Low Low / Very Low

Melexis -
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MLX90411 introduction

Voo ]
*  Operating range: 5V, 12V and 24V, 28V applications — — .
Overvolt limiter FG
. [3.2, 32]V operating range, Tj = [-40, 150]C Pt _@_ TE
«  RDSon=1.6 Ohm [4, 30]V ¥
* Irms up to 600mA (1A peak) éllnwmpu s R o[G0 ] =1~
«  Closed loop speed range: [250~45,000]rpm (2pp motor), E@T Tintegr [~ protectr HDriver S
+/-5% (max) tolerance Oighal Conir : R VAo
— Single Coil Fan
e Accurate Built-in Current limit (+/-10%) oscillator | v
. OverVoltage/OverTemperature/ShortCircuit protections (i
g / p / p T T | Current
«  Adaptive commutation control for optimal performance "5 S eerrom | | prtection o
on any motor type Current.
IWI Protection

. 12C interface for EEPROM configuration options:
* Low EMI or Low acoustic noise
*  High torque /Low noise, or Ultra-Low acoustic noise
e Start up options
*  FG/RD output options
*  Closed loop speed control

. Package options:
*  Straight leads SOT23-6L
* UTDFN6 2.5x2x0.4

( ) Melexis
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Closed loop speed control tolerance (consumer)

160 ——
. . 140 — [-5%, +5%]
@ Closed loop Speed control accuracy is mainly 120
defined by RC-oscillator tolerance 100
80 —
@  +/-1% @ 25C Q_ o - [-3%, +3%]
@  +/-3% @ Tj =[-20, 120C] (~ Ta=[-20, 85]C) T
0_
-20
[-5%, +5%]
@ RCO Tolerance << open loop fan tolerance 40 T T T T T T T
3.2 6.0 80 10 12 14 16 18 20 22 24 26 28 .. 40
VDD (V)

— Lower wind noise!

Worst case Wind noise level

Open loop speed tolerance +/-15% Ta=[0, 70]C

Min. Cooling requirement
Melexis
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Example CASE: min rpom = 2000 @ 25C

Open loop fan speed [Dcout=100%]

1. Open loop solution:

+900rpm fan production tolerance (+/-22%)
. Motor needs to be designed with typical 2500 rpm @ Ta=25C
= 2900 rpm max @ Ta=85C => max windnoise level

2. Closed loop speed control:

+120rpm tolerance of 90411 Oscillator (+/-3%)
. Program 2060 rpm in MLX90411 EEPROM

= 2120 rpm max @ 85C (+6%):

—> CONCLUSION: Worst case windnoise

— with Closed loop is 780rpm (39%) lower compared to open loop

The content of this presentation is CONFIDENTIAL & PROPRIETARY. ALL Rights Reserved.
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2
2
Flat (FF: no Slope)
3
i © |
wu1e| ' |16
1/16 Soft Slope !
2116 | o 216
! |2 I
IS
!|||||||||""""||I|||.i '_I‘ i
2116 Soft Slope | | w"“""mm""
I
| 6/160f180° | 6/16 ,
[ — |
' Super Soft Slope (SS) | “"““”1”1”1“111”||||||||||||||||||\||||||””N‘N"HHHHHH

]
i, m) Melexis
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DS0-X 30248, MYS2101125: FriMow 03 08:21:51 2018
2100w/ 1.00%¢

Highest torque

=> MLX90411 _1/16 SOft With Iead angle : [:IE E}-Iarm‘a'l\g\Iglfi{
=> Applied on Trapezoidal-BEMF motor | -

Lowest torque ripple (lowest noise)

=> MLX90411- 6/16 Super-soft
Applied on Sinewave-BEMF motor

The content of this presentation is CONFIDENTIAL & PROPRIETARY. ALL Rights Reserved.



2.000msf 0.0s

NEW! Super-Soft slope for lowest acoustic noise
With sinewave magnetized rotor

The same 2160rpm fan
7dB reduction on SPL with SS driving

T T T T T
50 — —
S WJ»W
o L A _ V""J TEY, "
g or e\ /w\,\_,\_f\/ AR | 200V 2 200mA 5.00v/ 500v/  2000ms/  0.0s
= 0 /-:/ N
s U Blue: 1/16 . N
\\
100 - Red: SS b \v
: ncl)ise background | 1
10! 10° 10° 10*

Fremigeeavélz

WF 1/16: SPL=51.22 f_ —r— | =

$S: SPL=44.11 | H—’— -
20— | [ ] -

| |
i
I

10" 102 10° 10*

O Melexis
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Locked Rotor Current over limit

5mS Sms

22V threshold

Shut down

Melexis
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Quality

* ESD up to 10kV
* Market reference EOS performance

* 100% full test
- Stable production tolerances

* Automotive grade designed packages

- Stable production quality
- Tj = 150°C capable, allowing high current from small package footprint

The content of this presentation is CONFIDENTIAL & PROPRIETARY. ALL Rights Reserved.
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Target Applications < 15W

VGA card GPU fan

Printers fan

Refrigerator fans

The content of this presentation is CONFIDENTIAL & PROPRIETARY. ALL Rights Reserved.

o=l

Sensor fan

(PM2.5 particle, ...)

Microwave fan

Depilator

Air purifier fan

O

\

-

Water spreader or pump in
Evaporative cooler, & Air

Conditioner

Drone GPU fan

@ Melexis



Target Applications < 50W

—

g

¢ e

Window Air conditoner

Interior Unit Airconditioner Mobile airconditioner

Robot cleaner
Robot lawn mower

Deskfan / Standing fan

The content of this presentation is CONFIDENTIAL & PROPRIETARY. ALL Rights Reserved.

i

Cloths Dryer fan

Dish washer Dryer fan

Hot air oven

= /

S
’ : \

,_h ) -‘,'
Drain pumps

In Condenser Dryer
In Washing machine
In Dish washer

@ Melexis -

Generic pump Toilet pump



Camera GPU fan

_ _ Domain Controller/
Multimedia — GPU fan Server fan

Display GPU fan

HVAC:
- Thermistor fan

- Air Quality fan Seat ventilation fan

* PM25 Seat massage
e Air purifier air pump
* Fragrance
- CO,NO,
O \%
Cell phone

Wireless charger

O Melexis
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Automotive Powertrain/Exterior small motor applications

DC/DC converter
Cooling fan

Charger station
Cooling fan

Battery Cooling fan
On-Board charger

Auxiliary pumps

LED headlamp fan

Melexis

The content of this presentation is CONFIDENTIAL & PROPRIETARY. ALL Rights Reserved.



Experience Matters
1-coil fandrivers introduction
Overview
2-/3-wire fans
4-wire fans
1-coil vs 3-phase
Smart Fandriver solutions
Melexis MLX90411 introduction
Melexis performance / USP
Open loop vs closed loop
Softswitching
1/16 vs Supersoft: Torque vs vibrations, and 2/16 as compromise
Robustness & quality
More Success with the new MLX90411

Other Fandriver solution: Expanding into higher power

The content of this presentation is CONFIDENTIAL & PROPRIETARY. ALL Rights Reserved.



EVB1 for fandriver: configuring EEPROM using GUI

Applicable for MLX90411A, MLX90411B, MLX90412

EEPROM configuration

"
Melexis Fandriver EVB UI (Connected at COM9)

On-line motor running

Melexis Fandriver EVB UI (Connected at COM9)

Fie Help
Connect Disconnect

Melexis™

Program mode | Application mode | EEPROM Inspector

Measurement

Motor speed
1561.6

1170.9

780.3

Speed (rpm)

389.6

-1.0
14:25:57:502 14:26:10:002 14:26:22:502 14:26:35:002 14:26:47:502

Time
Motor current / speed

481.0

374.8
—_

E 268.5
-

|

162.3

56.0

0.0 50.0 100.0 150.0 200.0

Samples
B Current @FG (Representation)

Actions
Stop
Hold Auto test

Measure jitter

PWM duty

0% . Set
Time range

50 seconds i

Motor construction
2 pole-pair =

Realtime measurements

Vdd: 11.784000 V
Frequency: 50.511000 Hz
Speed: 1515.330000 rpm

Current measurements

Average: 151.144
RMS: 179.317

Fie Help
Connect Disconnect
Melexis”
Program mode ‘ Application mode | EEPROM Inspector ‘
Load/Save Config Open loop parameters.
I Save Config ] I Load Config ] Openloop startup duty: 50% of DMAXI ~
Openloop Max output duty: |91.8%
Device Actions
Duty ratio change rate: 50%/'s =
[ Program EEPROM J [ Read EEPROM ]
Product: Closed loop parameters
[MLX904115 -] Closedloop PI regulation: | Slow -
Vdd/Idd settings: Motor construction: 2 pole-pair -
0.000 uA = Set Vdd 0.000 vV = Closedloop startup duty:
Parameters Closedloop Target speed: 1500 rpm =
CHipIDO: 0x6973 Closedloop min speed: 20% of target sp ~
ChipID1: 0xD146 Graph
Soft switching: [11‘16 -] PWM curve (increasing direction)
1492.5
Lead time: ]
Ous Ous 2625.21us
Startup Ton_start: [0.435 ']
Toff/Ton_start Ratio: [12 'l 1194
Initial number of LRP: [1 '] T
Number of LRP trials: [1 '] é
o 746.3
Input PWM integration time: [21.33ms '] &
=<
FG/RD output: [FG 'l 5
Min speed for high-performance: [234rpm '] 731
Locked roter protection: [Enabled ']
IPROT repeat [Unhmted number of activations ']
Overvoltage protection: [DVP 18V (fitered) '] 0.0
0.0 25.0 50.0 75.0  100.0
Speed contral: [Closed. loop 'l DCin (%)
Status: Connected to COM9  Chip ID: 0xD1466973 E2 write cycles: 61 ©

Status: Connected to COM9  Chip 1D: 0xD1466973 £ wirite cycles: 61 O

The content of this presentation is CONFIDENTIAL & PROPRIETARY. ALL Rights Reserved.
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ProgrammerA: for manual programming by operator

8 devices in parallel, all loggings stored on SD memory card

Real demo of mapual ofi-board prbgram Nng

\\

N
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MLX90411-predriver: up to 60W

For even more powerful applications.

Dishwasher Dryer fan Clothes Dryer fan Dryer/washer Combo
1 or 2 fans Drain bUm
+ 1 or 2 pumps pump )
Melexis

MSFIRED ENGINEERING
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