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HTD9300

Brushless DC Motor Driver
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5V, 1A Three-Phase Sensor-Less Sine-wave Motor Driver

B FEATURES

- Power Supply: 2V~6V

* Output Current: 1A peak; 0.4A average

- Three-Phase, Sensor-Less, PWM Sine-Wave
Driver

+ Adjustable Startup Commutation Time

« External PWM or VSP Speed Control

- Quick Start Function

* FG, 1/2FG or RD Output

* Power Saving Function

- Lock Protection, Auto Restart Function, Over
Temperature Shutdown Protection

B APPLICATIONS
= Silent fans

* Variable Speed Control Fans

B DESCRIPTION

The HTD9300 is a sensor-less, PWM sine-wave driver for

three-phase brushless DC motor.
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A sine-wave method usually delivers a more silent driving.

The device include start-up circuit, back-EMF commutation
control, PWM speed control, voltage speed control, lock
protection, and over temperature shutdown protection
circuit.

The device can be widely used in applications with silent
fans driving demand, such as CPU coolers and game
machines.

The device is available in DFN3x3-10L package with lead
free.

B ORDERING INFORMATION
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Part Number Package Type Shipping Package / MOQ

HTD9300DNE DFN3x3-10L Taping, 5000 pcs/reel
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B TYPICAL APPLICATION
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Note: 1.Rpwm and Rsos are optional to protect internal circuit for abnormal voltage stress.
2. Crris to set the time of reverse rotation after every power on.

Figure 1 Application Example of PWM Speed Control
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Note: 1.Rsos is optional to protect internal circuit for abnormal voltage stress.
2.Crr is to set the time of reverse rotation after every power on.

Figure 2 Application Example of VSP Speed Control
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B TERMINAL CONFIGURATION
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B TERMINAL FUNCTION
Terminal No. Name Function
B I Thagin

1 VO Driver output signal for motor phase V
Wahf i, FRAEHLVAE

2 WO Driver output signal for motor phase W.
Wzhir s, ERENIWAL

3 vCC Power supply. HLi,
Motor rotating direction control. FEMLEE 5] 77 145
FR=VCC: U>V ->W

4 FR FR=GND: U -> W >V
Connect a capacitor to GND: U -> W -> V after Trr (time of reverse rotation after
power on) FEHAZIMHE, HAEETRREE, U>W->V
Start-up commutation time setting. Connect a capacitor to GND to set start-up

5 SC commutation time.
JE B R (A B E . 4% H A B i B L A
PWM or VSP signal input, to control rotation speed.

6 PWMIVSP | pwmrvspiiin, il e

- SO Rotatior} speed Outpltlt or rotation detection output, open drain.
Fod W e, TS5

g SEL Mod§ Setting. Use a volta}ge divider from VCC to set SEL pin voltage for setting.
KR E, VCCH LA BB A FRC
Motor Neutral Point Input

’ COM | vt 7

10 uo Driver Output signal for motor phase U.
Wahf i, FEAEHLUR

PPAD GND Ground.
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B SPECIFICATIONS'
® Absolute Maximum Ratings at Ta = 25C 2

PARAMETER Symbol MIN TYP MAX UNIT
Power Supply VvCC -0.3 7 \%
UO, VO, WO Output Current Tour 1 A
UO, VO, WO Output Voltage Vour -0.3 7 Vv
SO Output Voltage Vso -0.3 7 \%
SO Sink Current Iso 10 mA
PWM/VSP, FR Input Voltage A% -0.3 7 Vv
Sense Voltage VSENSE -0.3 0.5 \%
Maximum Junction Temperature T)(max) -40 150 C
Storage Temperature Tsig -55 150 C
lg/izlzlrrlr(ll Sm Lead Soldering Temperature (10 Teor 260 C

® Thermal Information

PARAMETER Symbol DFN3 X3 UNIT

Junction-to-ambient thermal resistance 3 Resa 120 °C/W
® Recommended Operating Conditions

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Power Supply VCC 2 - 6 A"
PWM/VSP Input Voltage VIN_PwM/vSP 0 - vCC A"
Working Temperature Ta -40 - 105 C
UO, VO, WO Average Output Current Tour 0 - 0.4 A

® Electrical Characteristics at Ta= 25°C, VCC=5V

PARAMETER |  Symbol | CONDITION [ MIN | TYP | MAX | UNIT
Supply Current
Working current lec Rotating - 3 5 mA
Standby current Istandby Standby (PWM = 0) - 100 150 uA
PWM Input
Low voltage Vi -0.3 - 0.8 A"
High voltage Vi 2.5 - VCCH0.3 A"
Input current low level I PWM = GND - 0 - uA
Input current_high level Im PWM =VCC - -10 - uA
Input frequency fowm 2 - 50 kHz
Output switch frequency four 26 31 36 kHz
Output Drivers
Saturation Voltage Vo Io =0.25A, upper and lower - 0.3 0.45 v

total

SO Low Voltage VoL so Iso=5mA - 0.1 0.3 A%
SO Leakage Current Iik so Vso = 5V - <0.1 1 uA
Oscillator
SC High Level Voltage Vi sc 1 1.2 14 A%
SC Low Level Voltage VL sc 0.5 0.6 0.7 \Y
SC Charge Current Icn sc Vsc=0V - 15 - uA
SC Discharge Current IbcH sc Vsc=1.2V - 15 - UA
FR High Level Voltage A% 1 1.2 1.4 Vv

' Depending on parts and PCB layout, characteristics may be changed.

2 Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those indicated under recommended operating conditions
is not implied. Exposure to absolute—-maximum-rated conditions for extended periods may affect device reliability.

3 Itis obtained by test on a JEDEC standard high-K board specified in JESD51-7 under environmental conditions described in JESD51-2a.
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FR Low Level Voltage VL Fr 0.5 0.6 0.7 A\
FR Charge Current Icu_rr V=0V - 5 - uA
FR Discharge Current Inch_Fr Vir=1.2V - 5 - uA
FR
FR High Level Voltage VErn 2.5 - VCC A%
FR Low Level Voltage VERL 0 - 0.8 \Y
Z.C Comparator
Floating Node Zero  Crossing Vzc 1 7 15
Hysteresis mv
Quick Start
Quick Start Enable Time tQs - 10 - ms
Protection Circuit
Lock protection detection on time IoN_Lock 0.705 0.75 0.795 s
Lock protection detection off time ToFF_Lock 4.25 5 5.75 s
Over temperature shutdown threshold Tsp Junction temperature - 150 - °C
Over temperature shutdown hysteresis Thys - 30 - °C
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B APPLICATION INFORMATION

1 Block Diagram
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Figure 3 Block Diagram

2 PWM Speed Control (fixed output frequency)

The rotation speed of the motor can be controled by the duty
cyle of input PWM. The output PWM frequency is fixed to

31kHz typically.

3 VSP Speed Control

When SEL is pulled to GND, the VSP input volage can
directly control the output PWM duty cycle so that the
rotation speed of the motor can be adjusted.

FLHL A el T 4 A PWM ) 25 BT
Ao At PWM SO [ € 1) 31kHz (JLAED

24 SEL #+i%] GND i, VSP % A\ HLEn]
PAELH 4t PWM (5235 B, AT AT A5 H
DINIDEEE
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Figure 4 VSP Control
4 Sine-Wave Switch Control
A sine-wave switch control is a soft PWM duty-cycle control IESZ PR TT ozt 2 —Fh PWM 525 Ehds i,
to simulate a sine wave output current, it can make the phase FH T30 1F 52 e i L, B AT DA A HE Y
current smoother and reduce the noise of motor rotation. W, AR E L

Sine Wave
Modulation
(internal signal)

Sinusoidal PWM
Output
(U0, VO, W)

Figure 5 Sine-Wave Switch Control
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5 Quick Start and Standby Mode

The device will enter into standby mode once the PWM input
keeps low level for more than 10ms (typ.). In standby mode,
the supply current is around 100uA and the lock protection
function doesn’t work, therefore, the fan will directly work
without delay when releasing standby mode.

Vewm

—H PWM i N\ R FFKH P8 i 10ms
CHRAUED , BRGNS IR . FERF LR
N, HLEHZA 100uA, SUE RS TR A
TER, Bk, TEMBRAEUSE N, KU T
FERT EAZ B

-

10ms
(typ.)

Lock Protect Enable
Enable (internal)

Disable Enable

Figure 6 Quick Start Timing

6 Reverse Rotation Time Setting (FR Terminal)

Every time when power on, there is a period time of reverse
rotation before normal forward operation. This period time of
reverse rotation can be adjusted by the external capacitor

between FR and GND.
2% ><( =

BRI, fEIES TAEZ AT, #3A — B
] () S T e 3o 5 1 B sl i [) R] LLE I FR AT
GND 2 [8] ff3 &1 3 HL 7 R 1

) x 12000

If Cer = 10nF, Vi rr = 1.2V, VL rr = 0.6V, Icu rr = SuA, trr = 28.8s
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Figure 7 Reverse Rotation Timing
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7 Mode Setting

Using a voltage divider from VCC to set SEL terminal
voltage can set the device into different mode.

Table 1 H-bridge Control Logic Table

i/ VCC W4y E#s % E SEL ¥

BEATHEAA R

R, RTRLBE

SEL voltage Rup Ropn SO Output Speed Control
GND Open Short FG VSP
0.2V ~0.4VCC 30kQ 10kQ RD PWM
0.4VCC~0.8VCC 10kQ 15kQ 1/2FG PWM
VCC Short Open FG PWM

8 SO Output

Open-drain output. Connecting a pullup resistor (Rso) to a
high level voltage for the speed detection function. During
the lock state, the SO will always high (switch off). Leave it
float when not in use. The value of Rso is recommended
between 1kohm to 10kohm.

ThiRAa o A b A BH (Rso) 3 12 21 v LT
PASEHLE BRI DR . EBUEIRE T, SO ¥ah

YN EHAE (RHAD

WAL 1~10kohm.

If VCC =5V, Iso = 5SmA, Vor so = 0.1V, Rso = 0.98kohm

9 SC Capacitor

The capacitor (Csc) connected between SC and GND can
determine startup commutation time. A optimal time make
the motor startup in succeed. The value of Csc is
recommended between InF to 10nF.

10 Power Supply

It is necessary to add a protection diode (D1) to prevent the
damage from the power reverse connection. However, the
diode will cause a voltage drop. The current rating of the
diode must be larger than the maximum output current.

A capacitor (Cl) should be placed as close as possible
between VCC and GND to reduce power noise..

11 Lock Protection and Automatic Restart

Once the motor is locked, the device will enter into lock
protection mode after 0.75s to turn off output driver for Ss.
After lock protection mode, the device switches to startup
operation again for 0.75s. This lock-and-startup process will
be recurred until the lock state is released.

o AMEM AT E% . Rso &

EHAE SC A1 GND Z [ -2 (Cse) A LA &
Ja BRI R . & PR TR R LS 31 Th
i Csc HIMEAE InF 2 10nF 2 [8].

SRR Lk EE I S 3 BRI ARA , RT DAE E Y 4
(DD » B S E R,

— MR AR

THE R AIUE FL AL UK T R K HLA o

N T AR HEIRF S, fE VCC Fil GND 2 [H]
HERE-DHEER (CD , HFREFEESIH.

— B HNEUE, BERRAE 0.75s JR it ABUE fR
PR, KM OB & 5s. MR, ERAFEHR

D20 R B, sk
MREKES, BEIBUERS

0.75 #r. MHiEMEB)
STH K
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12 Over Temperature Shutdown Protection

When internal junction temperature reaches 150 C , the M EREEIRIA R 150° C I, %y IR B A 4 O W o
output driver will be switched off. When the junction LR K 30° C B, fr IR B 28K T R 50 o
temperature lowers down 30°C, the output driver will restart.
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B PACKAGE OUTLINE

DFN3 X 3-10L
! [P
B | 4 Millimeter (mm)
AZ| | A Symbol
Al ll MIN TYP MAX
1
. | |2 A 0.700 - 0.800
Al 0.000 - 0.050
A3 0.203REF
L B k' -
G ! b 0.200 - 0.300
|
. T & D 2.924 - 3.076
o1 |
—| - — l— * T D1 1.600 1.800
|
' ¥ E1 2.300 - 2,500
| | ¥
2 O | CT e 0.500(BSC)
) ' 4
1 D : L J il k 0.250REF
\
| L 0.324 - 0.476
T %
HR
Top View
|
I3 |
|
|
|
|
-
PIMN1 - I
okl ¢ | [ e aegene s L
+
|
|
|
|
|
L 4 :
|
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B TAPE AND REEL INFORMATION

o e Ko P1
OO0 000 @;@<
G Reﬁf?i?ﬁter G;} /{%} (%} E=
'-l T T T |
EHFL e A0 |
Cavity

BO

A0 Dimension designed to accommodate the
BiEEE component width; FHERE
Reel Width N N "
W1) BO Dimension designed to accommodate the
I component length; FHEKE
[ ] KO Dimension designed to accommodate the
} component thickness; ¥EEE
w Overall width of the carrier tape;
EERARRE
P1 Pitch between successive cavity centers;
TESBRELBIEE
fmrs PIN1 SRR SE

Quadrant Assignments for Pin1 Orientation in Tape

O O0OO0OO0O0OO0O0O0O0O0

HESEF,
Sprocket Holes
Q1 | Q2 Q1 | Q o)
BR#EEBR
Q3 Q4 Q3 Q4 User Direction of feed
N 7 |
N1/
ﬁ%l‘ﬁ Pocket Quadrants
EDESS EDESS " Bz .
sees | xm | @R | o0 BE | == | a0 | B0 | kKo | P1 | w Al
# | sPQ B SR
Part No. Package | Package ) W1 (mm) | (mm) | (mm) | (mm) (mm)
Pins Dr(mm) Quadrant
Type Code (mm)
HTD9300DNE DFN DNE 10 | 5000 330 12 33 33 1.05 8 12 Q2
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B TAPE AND REEL BOX INFORMATION

_ e IR B . .
BHHES HRER SIHE KE Length | ZEE Width | 5 Height
Package . SPQ
Part No. Package Type Pins (mm) (mm) (mm)
Code
HTD9300DNE DFN DNE 10 5000 360 345 50
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IMPORTANT NOTICE
TR

Heroic Electronic Technology (Jiaxing) Co., Ltd (HT) reserves the right to make corrections, modifications, enhancements,
improvements, and other changes to its products and services at any time and to discontinue any products or services.
Customers should obtain the latest relevant information before placing orders and should verify that such information is
current and complete.

R TR GEX RBARAR (BURERRHT) REX 8 RS CRIMERMES. FIE. &, Ses s,
BT AR HT AT = R S5 AR o 5 P2 75 T BRI AR P i SR AR BT A5 2 00(5 B R k. e .

HT assumes no liability for applications assistance or customer product design. Customers are responsible for their
products and applications using HT components.

HTXAH 5 B2 HT B0 358 B A B B DA R 228 70 77 it R AR R e vt AN AR FE AR AT 5T 4E

HT products are not authorized for use in safety-critical applications (such as life support devices or systems) where a
failure of the HT product would reasonably be expected to affect the safety or effectiveness of that devices or systems.

HT 77 5 H AR AU T8 A= s 4R i 45 S5 e AR s I R

The information included herein is believed to be accurate and reliable. However, HT assumes no responsibility for its use;
nor for any infringement of patents or other rights of third parties which may result from its use.

ASCHHAH A B ARSI EER), EHTIEAR LT, WA AR AT RE & AR S5 =07 BRI R 35 9 Tt .

Following are URLs and contacts where you can obtain information or supports on any HT products and application
solutions:

T AT DAIBCAR B 24 7] A SCHE AN 2 07 3

REBETFRE (FX) BHARAHE

Heroic Electronic Technology (Jiaxing) Co., Ltd.

bk WILAE IR A Y3339 5 JRCREAMKE ==

Add: A 3rd floor, JRC Building, No. 3339, LingGongTang Road, Jiaxing, Zhejiang Province
Sales: 0573-82585539, sales@heroic.com.cn

Support: 0573-82586151, support@heroic.com.cn

Fax: 0573-82585078

Website: www.heroic.com.cn; wap.heroic.com.cn

Wechat MP: HEROIC_JX
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