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Introduction— Motors
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Single Phase BLDC Driver

N\ Speed  Min
: PWM control  speed
Hall input AN Input —» (VTH)  (RMI)
i P <
Driver out | Sl p_hase
: Pre-Driver
Hall bias y +TT
. Hall Inputs
To avoid the motor startup when hall == 1 |
outputs are both around zero. Single
phase fan will always stop at a position
that the hall signal In+ and In- differ from — =
each other due to the magnetic structure. ] [
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Single Phase BLCD Application

ApplicationffEf

Computer fansZ FRVERSEES
Notebook fanZsC A& B

GPU fanZ&a &S

Other on-board card fanEEiREES
Equipment fan{&z8/E53

Air condition fanZ=S:8E 53

SR NEL NI NI
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TM P815 Single-Phase Full-Wave Fan Motor Pre-Driver
EREES KRS S

FeaturesiJ |t Benefits{B38

e Single-phase, full-wave pre-driverB8fHEIK e High-efficiency, low power consumption drive with
e Supply voltage: 5.5 to 16V external PNP-NMOS FETs/=53 {IRI0#E B4k

e Output current: -20to 20mA e Silent and low-consumption drive due to cutting

« Variable speed control withPWMARESZE;E reactive current before phase changeif[a]fsz;iiz

Integrated protection:EEfl{Rae&
e Current limitfRiR{RE

H IR e BEE)
e Integrated protectionEER{FRE , &5t

e Lock protectioniZ#E{RE Speed N
. PWM — > control speed
e Thermal shutdowni@;B{R:E Input (VTH)  (RMI)
e Minimum speed setiR{NEERE ¢ ¢
o Soft-start settingpin ASERENEIERES |Hl
e 5x4.4mm TSSOP, compatible with LB11867 —p TMP815 €
Pre-Driver
Applications[fEFH
« Server / PC cooling fans{aliRgs/PCER B3 ??
+ -
Hall Inputs
@ - L
| < > -4—

5mmx4.4mm x 1mm
16-pin TSSOP package

—

=

_
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TM P814 Single-Phase Full-Wave Fan Motor Pre-Driver
EREES KRS S

FeaturesiF it Benefits{23%
e Single-phase, full-wave pre-driverB8fHEIK e High-efficiency, low power consumption drive with
e Supply voltage: 6 to 16V external PNP-NMOS FETs/=53 {IRI0#E B4k
e Output current: 50mAMAX e Silent and low-consumption drive due to cutting
e Compatible with 12V, 24V and 48V systemsfE& raaetiva curr_ejt before phase changef&[a iz
12V, 24V  48VEL: B BRSNS GRE

e Variable speed control withPWMARE 1R * Integrated protectionfRALFRAE , BRI FE
e Integrated protection: EEFl{RIE Speed  Min

. L nE A e PWM control speed

Current I|m|t|3Euu,{%px*# Input —> VTH)  (RMI)

e Lock protectionIZ#E{RE ¢ ¢

e Thermal shutdowni@;B{RE
e Minimum speed setER{KRERE Y TMP814 «——
e LDO for Hall Bias outputfE B E R & H Pre-Dri
® 6.5 x4.4mm TSSOP, compatible with LB11967 re-Driver
Applications[fEFH Hall bias Jrff
« Large Scale fan xR~ ( Ih=R ) E8tEERS N Hall Inputs

| < > -4—
@ 6.5mm x 4.4mm x 1mm
20-pin TSSOP package = =
B =
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TM P816 Single-Phase Full-Wave Fan Motor Pre-Driver
EREES KRS S

FeaturesiJ it

Single-phase, full-wave pre-driverEBt8EiK
TMP814 + Soft-Start Setting Capacitor
Supply voltage: 6 to 16V

Output current: 50mAMAX

Compatible with 12V, 24V and 48V systemstH&
12V, 24V , 48VE %

Variable speed control withPWM [k E3E1ER
Integrated protection: Sl {RaE

e Current limitfRiR{RE

e Lock protectioniZ#E{RE

Benefits{B38

e High-efficiency, low power consumption drive with

external PNP-NMOS FETs=38 {ERIHEE AUk
e Silent and low-consumption drive due to cutting

reactive current before phase change}[a]fsz iz

Gl RN )

e Integrated protectionEEl{RE , SOl F

Speed Min

PWM control speed Soit stat

Input (VTH) (RMI)

cap

¢—||— 6V

e Thermal shutdowni@;B{RE — TMP816 «—
e Minimum speed setER{KRERE Pre-Driver
e LDO for Hall Bias outputiE R ER R E#HH
* 6.5x4.4mm TSSOP Hall bias+ ??
+ |-
Applications[fEFH Hall Inputs
« Large Scale fan KR ( Ih= ) EEHEERS Ly | F< & | ¢—
6.5mm x 4.4mm x 1mm
20-pin TSSOP package
>— -]
] [
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Two-Phase Half-Wave Fan Motor Pre-Driver
TMP3821 AN R 4 BE ) 22

Features / Benefits
o Two-phase, half-wave driving pre-driverfitE3 B4R
e Supply voltage: 4 to 28V

Ve

|

e Qutput current: 70mA max g

=t
e Integration reduces number of required external »_rji N_L/Bi
componentsiNEEES{E/b> g ‘ﬂ:# 3= | ]
e Built-in lock detection and rotational speed sensing 8 7 ]J?\ 5
A2 Ad LD,

mechanisms A E & HIFN{RE

e Automatic restart when motor lock is undone

e Hall amplifier inputs have hysteresis#5 i 0] &= RE a0\ TMPS821
e SOIC package, compatible with BA6406

GHD

Applications Vi He AL He
» Two Phase Cooling fansMfEENEAE B \_“J 2] o] [a
- Desk fan/\EUs2HE 5 = |
3.9 :
9 x4.9mm 1

8-pin SOIC package
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3 Phase Senor-less Driver Tech
={BEEEN T
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Sensor-less motor driver

Advantage of Sensor-less 3B Bz (55

v" No Hall Sensor Needed Lower CostEEERRAISE , KA O
v Extend System durabilityiRE R AR =inFlr] 52

v Better temperature featurefEEf=S 4 , ARG RELEFIEEM

v' Multi-Protection along with Control Algorithm{¥E1=HEE XN ZTE(REEIE

Also by using sensor-less driver
= Simple Circuit and Easy to Usef§{\ &R , iR/ 24 , (EFARSEE
= Fast Developing/INRIEFRFEHER , SHEIAZEMATHERR

Shortage RG2S,

v Complex Control LogicizHlEigEc{S5E ( Leave to TI)
v' Difficult to Adapt all motor typesEEiEEZTERFIESE ( Leave to TI)
v' Startup, Lock detect Strategies are much more complex than Sensor one &)k

B% , HEEERISRESIELL B RORIZS R EIEHETS ( Leave to TI)
v" Problem debug or fix are more difficult— B EE:0 1585155 ( Leave to TI) V'

( Benefit Customer )
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Sensor-less Technology

Recirculation

Zero Crossing

Soft Chopping

Detecting Window
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Driving Technology

120°BEE) A

Phase VIHEBEX

Phase I1BER /

Torquei#’E
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Driving Technology

150°BEE) A

Phase VIHEBEX

A m
Phase HBEfR w

> \/ A\ N A\ N A\ N A\ N A\ N N

Torquei#sE
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Driving Technology

RN

| //§<\ ~
S uD

180°BEE)

Phase VIHEBEX

Phase IHHER

Torquei#sE
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Driving Technology

120° Driving Phase
current

REENE TR

150° Driving Phase
current

REENE TR

180° Driving Phase
current

AEENEEETRIRAZ

I

TEXAS
INSTRUMENTS

17




Fan Application CollectionfEfsEER
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3-Phase Sensor-less BLDC Fan Driver

3t R BRGRIRS S SEI=iEE=E

ApplicationfEH

v Notebook Cooling fanZ52 A& 5
v' CD/DVD Spindlefi=#hERaS)

v Game Station CPU Cooling fanjz
BT

v GPU Cooling fanZ&<E 5

Server fan{a@fR2EE B

Fridge fanukig@/& , fRERE S
Scanner{gRAS IR
Desk/Ceiling fan& /BB
ToyitE

NN

Benefits(23%
v Full Integrated 255§
v Sensor-less EERHISE1z4]

v Efficiency, Durable, Low CostE&4
v’ Multi-ProtectionTeEM{REEE
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DRV10866

5V 3-Phase Sensor-less BLDC Fan Driver

FeaturesiFi

S N N N N N N N N N NN

Supply voltage: 1.65~5.5V
Output Current: 0.5A

Total RDSON (B +T%&):800mQ
150° R BIZEBEMFi=H
EIMEBIRREREE

Synchronous PWM &Ex8[E22PWMEHE

SHA Stand by{RERfFHEGET
Lock detectiBE&imRIF1{RE
OCPi@iPRHIRE

Thermal Protectioni@&tRE
UVLOR B {R:E
OVPIBER{RE

5V 318

B3¢ 10PIN

Smmx3mmx0.75mm
SON PackageJg&

difl

i

|

I

|
|

|

Coming Soon
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DRV10866

5V 3-Phase Sensor-less BLDC Fan Driver

ApplicationfEH

<

N N N N RN

Notebook Cooling fanZEid AE
Ultra-book fantB4k A= &

CD/DVD Spindleftig-EhERE)

Game Station CPU Cooling faniiZgiiE R
GPU Cooling fangg-F&E 53

Scanner{g&iE iR

USB fan USBES

ToyitE

Benefits(23%

v
v
v
v

Full Integrated &R,
Sensor-less HEGHISSIE 4]

Efficiency, Durable, Low CostE%& , §=4p ,

Multi-ProtectionsTZ{REREE

5V 318 | HRGE

(A
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5V 3-Phase Sensor less BLDC Fan Driver
DRV10866 sy :ig mmi meaiss sz

FGEH AT FIRRERIRE !

° 15k to 50kHz PWMIEREEZ4)
RPM = (FGx60) 6{.)) N A
pole pairs FG PWM FI{ER¥F500us =>
COM CS SUARERAETS
VCC FGS
. U VvV
VCC protected from spikes
during rotor lock / when in GND W Limit 3120
standby Hmit = Res(Q)
BASIBREN | WHivCcR _L kvt
B No high wattage
current sensor
resistor needed
Rotor Stall / Lock protection
THXE (1EEE ) (REE
Soom AR i
156kHz PWM Switching
i3 TEXAS 22
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Layout Guide

VCC Cap Close to VCC PIN and GND PINVCCEAEEEZIRVCCHIGNDS |
Unsplit GND PlaneZ2#GNDY¥2HE , FE{EGNDEHT

Track width match the Current@E5 3855 R4R , ILACAREFIET

Avoid Crossing talkESHINFIELS M, IEELRIBREFIES |, BhlLHRE

v Efficient Thermal connectionBXUEREEIELR , BUEEVHE ( EEBLA LI EFEREFE
EERSNESM )

v' Components related to Charge pump, switch regulator, LDO should be close to

the PINSEBISR , MBS ERIISIEERERIIRR | EREER

SR NEENIRN
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Driving Waveform

&

(@ 100V # 200V

i Value Mean Min Max
Frequency 78.49 Hz Low signal amplitude

| Low sighal amplitude

Typical Driving Waveform of 150 °

Std Dev

\+¥0.00000 5

FG

| "'25.0r\«15/.c: | | ;J' 2.40\1:"‘

JL1M points | [

(15 Jun 2012)
119:00:17 |
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Driving Waveform

M 4.00s

Zoom Factor: 200 X

Phase Voltage

Phase Current

'. 10.0 V & 100V

value Mean Min Max std Dev | ‘Z 20.0ms | fgr?lki"{)ﬁnts | | £ 7.40 A"‘

(16 Apr 2012]
13:12:52 |

Typical Driving Waveform of 180 °

i3 TEXAS
INSTRUMENTS

25




Speed Control

FG [Hz)

140

120

100

80

60

40

20

——gV R
—— 10V R

——11V &
—12V
— 13V R

——14V HE
15V R

16V # 1%

30% 40% 50% 60% 70% 0% 90%

Speed curve of different PWM and VCC

100%
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Speed Control

FG(Hz)
PWM 12V VCC 700
FG(Hz)| I(mA) | RPM 600 /
10% 51.9 6 1557
20% 118 13 3540 500
30% 182 24 5460 400
40% 253 41 7590 G
50% 324 74 9720 300 —B—Current
60% 387.5 112 11625 200
70% 444.2 159 13326 A A)
80% 500 220 15000 100
90% 566 291 16980 . 4.=-’I/-/./ | | |
100% 628 383 18840 0% 20% 40% 60% 80% 1005 PWM

Driving high speed motor
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i

Let’s spinning with Tl motor driver !

Thank you! fﬂ) —

J

I
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