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Smart motor driver with embedded Hall sensor

FEATURES

® Motor driver with integrated Hall sensor

® High current driving capability

® Lock-shutdown protection & auto-restart function
® Built-in RD(rotation detection) signal output

o

® Thermal shutdown protection

® PWM speed control(only available for FD0256b)
°

GENERAL DESCRIPTION

Available in both T825(FD0252b) and T826(FD0256b) packages

“Soft-switch” phase-switching technique to reduce vibration and acoustic noise

Halogen
Free

FD0252b/FD0256b is a single coil motor driver with embedded Hall sensor. It integrates the motor driver with the
Hall sensor, which simplifies the PCB(printed circuit board) design and make the fabrication of small-size motors

possible.

Lock-shutdown and auto-restart function keeps the motor from being over-heated and restarts the motor after being

locked.

FD0252b/FD0256b is built-in the signal output of rotation detection function, the system could detect the rotation
status from this signal of motor when using FD0252b/FD0256b.
“Soft-switch” phase-switching technique is used to reduce the vibration and acoustic noise.

Thermal-shutdown protection ensures the motor driver to operate under specified temperature ranges.

All the protection mechanisms mentioned above combine to provide a complete protecting scenario for the motor
system, keep the motor system from possible damages and guarantee correct operations.
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No liability is assumed as a result of the use of this product. No rights under any patent accompany the sales of the product.

Feeling Technology reserves the rights to modify the product specification without notice.
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PIN CONNECTION

VDD

[)]
2
FD0252b FD0256b
Figure.2
PIN DESCRIPTIONS
Name 110 FD0252b FDO0256b Description
RD o 1 1 Rotation detection
VSS G 2 2 Ground
NO (0] 3 3 Driver output
SO (0] 4 4 Driver output
VDD P 5 5 Positive power supply
PWM | - 6 Pulse Width Modulation speed control

Legend: I=input, O=output, I/O=input/output, P=power supply, G=ground

FUNCTIONAL DESCRIPTIONS
Refer to the block diagram (Figure.1), FD0252h/FD0256b is composed of the following building blocks:
® Bias Generator
The bias generator provides precise, temperature- and process-insensitive bias references for the analog blocks.
These references guarantee proper operation of the IC under all conditions specified in this specification.
® Oscillator
The built-in oscillator provides the clock signal for the digital control logics
® Power-on Reset
Used to detect the power-up ramp and reset the digital circuits to achieve correct operation as soon as the power is
ready.
® Chopper Amplifier
To achieve a higher magnetic sensitivity the chopper amplifier structure is adopted in this design. Use of this
structure dynamically removes both the offset and flicker noise at the same time.
e Digital control logics
> Hall sensor part — generates controlling signals for the Hall sensor.
> Coil driver part — generates controlling signals for the coil driver.
> Signal part —generates an output signal of the rotation detection(RD).
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e PWM control
PWM(pulse-width modulation) is used for the speed control for FD0256b. 2 types of PWM input signals can be
used :

1. Voltage mode PWM :
Applying a constant(DC) voltage to the PWM pin and the FD0256b will generate PWM pulses internally with

the “ON” duty cycle ratio according to the diagram below(Figure.3), which can be utilized by the user to control
the speed of the motor. The rotation speed will be higher if the voltage applied to the PWM pin is higher.

"ON" ratio
100%
0% \ \ \
0.14vDD 0.5vDD
Figure.3

2. Pulse mode PWM :
User can also apply PWM pulses directly to the PWM pin. The FD0256b will pass this pulse to the coil driver

with the original duty-cycle ratio.

Note:
(1) This function is only available for FD0256b.
(2) While using pulse mode PWM, the “High” Value of the input pulse should be higher than 0.5*VDD and the

“Low” value should be lower than 0.14*VDD.
(3) The lower-limit for the PWM pulse frequency is 200Hz, and the recommended frequency range is higher

than 30KHz where the PWM input pulses will not generate acoustic noise.

Note. The “PWM" pin contains an internal pull-up resistor so the FD0256b will rotate at full-speed(100% ON)
when this pin is left un-connected(floating).
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ABSOLUTE MAXIMUM RATINGS
Parameter Symbol [Conditions - Values Unit
min. typ. max.
Operating Temperature Top - -20 105 °C
Storage Temperature Tst - -40 150 °C
DC Supply Voltage Vob, VrD - 6.5 \%
PWM - >0.5V 6.5 \%
PWM Voltage Range HicH =
PWM_Low - 0 <0.14Vpp Vv
Supply Current Iob - 3 mA
Continuous Current lconT - 500 mA
Hold Current lhoLp - 800 mA
RD Pin Sink Current IrD - 25 mA
Junction Temperature T, - 170 °C
P - 500 mw
Maximum Power Dissipation oTe2s
Pors26 - 520 mw
) . T825 0.291 °C/mwW
Thermal Resistance (notel) fja
T826 0.280 °C/mwW
) . T825 0.023 °C/mwW
Thermal Resistance (notel) 0jc
T826 0.020 °C/mwW
Magnetic Flux Density B Unlimited Gauss
IR-Reflow Lead Temperature Tp 10sec 260 °C

Notel: device mounted with copper area of approximately 10mm? 1@Z, no air flow. (room temperature: 25 C)

N

150 +10 °C
90 + 30 sec

ROOM TEMP

—» 2~5°C /sec

N

2~5 °C /sec

255+5°C
10 +1 sec

SECOND

IR-ReFlow Soldering Condition

Figure.4
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T826 Power Dissipation Curve
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Figure.6
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Recommended Operating Conditions

Parameter Conditions - Values Unit
min. typ. max.
Supply Voltage - 1.8 55 \Y
Ambient Temperature - -10 90 °C
Electrical Characteristics Vpp=5.0V, TAo=25°C (unless otherwise specified)
Parameter Conditions - Values Unit
min. typ. max.
Average Supply Current(no load) 1.8 mA
Output Saturation Voltage(RD) Irp= 10mA 0.5 \%
Output Leakage Current(RD) Vrp=5V 1 HA
On Resistance(Rpmos+Rnmos) 0.8 Q
Thermal Shutdown Threshold 165 °C
Magnetic Characteristics
Parameter Conditions - Values Unit
min. typ. max.
Operate Points ( Bop ) 25 G
Release Points ( Brp ) -25 G
Hysteresis 50 G
Hysteresis Characteristics
\Y Y
—~—— T —<~—T1T—<—r—
I I
v v
I I
I I
| o e
} } B } } B
Brp Bop Brp Bop
NO SO
Figure.7
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Application Circuit Reference

FD0256b

1K Ohm|
(0603) |

T

-
: A
| 100 Ohm
L (0603)

FD0252b
vbDD |,
Schottky
vbD |, diode 0.2V
Schottky D
diode 0.2V
4.7 0hm 4.7 0hm é
(0603) R1 (0603) S R1
MLCC (0603) _| MLCC (0603) |
Soaray == C1 22uF6.3v T C1
< C
Figure.8
Note:

Must use C1 capacitor for the decoupling between Vpp and Vss and place the capacitor as close to the IC as

possible.

-1

I | =P Option component

| R— |

1. ZD1: Vpp over-voltage stress protection diode.

2. R2: current limit resistor for Open Drain RD output.

3. R3: PWM Pull-up resistor for Open Drain PWM source signal.
4. R4: de-coupling resistor for long-distance signal transmission.

————/———/"—"—————/——
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Output Waveforms Description

Vbb
Re- Start Time
| Ton ) 1 L
] 1 1
] ] 1
— — )
i : Shutdown Time !
Torr
NO » SO

RD— ’7

Figure.9 FD0252/0256b Operation Waveforms Description

Note:

1. RD is an open drain output and the high level of the signal depends on the external supply voltage.
2. The on torque time of motor is same as the re-start time.

————/———/"—"—————/——
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Tek Run | [
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] Trig'd

X

CH1: NO Output

CHA4: Input Current

Chil 2.00V  |Ch2 2.00V  |M1.00ms A Chd \ 428mA
200mMA S 1Jul 2008
[63.80 % 10:02:44

Figure.10 Normal Operation Waveforms (FD0252b / FD0256b full speed mode)

Tek Stop | [ " ]
.............. o ———————— A 490 Y
i : : : @: 120mV
A B3.2us
@: —48.8us
T3 " ‘
....... O A CH1: RDOutput

CH3: SO Output
CH4: Input Current

Chil 5.00V (@8 2.00V  |M40.04s A Ch2 £  2.48V|
Ch3[ 2,00V [Ch4] 100mAg | 9 Dec 2008

[50.00 % 12:26:02

Figure.11 Soft-Switching Waveforms (FD0252b / FD0256b full speed mode)
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FD0256b

Tek Stop | f - 1

Dleont E S C—" CH1: RD Output

CH3: SO Output
CH4: Input Current

@Gl 2.00V  |Ch2| 5.00v M 1.005 A Che &  2.50V|
Ch3[ 5.00V [Ch4] 200mAcg | 9 Dec 2008
12:31:29

Figure.12 Rotor Lock and Release Waveforms (FD0252b / FD0256b full speed mode)
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PACKAGE DIMENSION (Unit:mm)
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Dimension In Millimeters

Symbols i

Min Nom Max
A 1.05 1.20 1.35
Al 0.05 0.10 0.15
A2 1.00 1.10 1.20
b 0.25 - 0.50
c 0.08 - 0.20
D 2.80 2.90 3.10
E 2.90 3.10 3.30
El 1.50 1.60 1.70
e 0.95BSC
el 1.90BSC
L 0.50 0.65 0.80
L1 0.80BSC
L2 0.25BSC
C) ° 5° 10°
01 ° 5° 7
02 ° 8° 10°
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PACKAGE DIMENSION(Unit:mm)
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Dimension In Millimeters

Symbols )
Min Nom Max
A - - 1.45
Al - - 0.15
A2 0.90 1.15 1.30
b 0.30 - 0.50
c 0.08 - 0.22
D 2.90BSC
E 3.10BSC
El 1.60BSC
e 0.95BSC
el 1.90BSC
L 0.50 0.65 0.80
L1 0.80BSC
L2 0.25BSC
R 0.10 - -
R1 0.10 - 0.25
) i 4 8°
o1 ° 10° 15°
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PACKING SPECIFICATION (Tapping Reel)

T825,T826
ol [e NN o
M Ll [y¥E)
mE S
12.5 REF.
COLOR - BLUE
™ 200 *.05 # 150 +.10
B.OD 2010 —* -—
400 *0.10 ’-— [1.75 £0.10
! ®l® olo ole d o o &+
8.00 +.30 350 +.05
- el o] [&] [&] [ed+—H
AN
\ ® 1.00 +0.25
254 +0.02
_Dl:j\a. WAX Ji\_t_\_, WAX
343 010 158 *0.10 313 *0.10
Ao Ko B.
I« I - ) L] L] ] L] L] £+] - ) — |
EYEEE f EEmLfN | | I/
‘/" o © O . o H/'
4000PCS ‘ TAPE SEALING ‘ '\‘i\‘)'\;‘)
20PCS(MIN.) S50PCS(MIN.) T825/T826
Pioned 4000 EA/PER REEL 1 REEL/BOX

USER DIRECTION OF FEED
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PACKING QUANTITY SPECIFICATION

4,000ea / 1 Reel

2 Reels / 1 INSIDE BOX
4 INSIDE BOXes / 1 OUTSIDE BOX

IC PIN CONNECTION

VDD SO

]

cellU9

1NN

RD GND NO
FD0252b

PWM VDD SO

ininl

cdititg

NN

RD GND NO
FD0256b

Order Information

IC DATE CODE DISTINGUISH

i

L1
—» Halogen Free
Lot Number

L »Year

» Mass Production Version

» Part Number

Part Number Package MOQ Marking MSL
FD0252bVR-G1 T825 4,000EA/ REEL ceXXXXg
3
FD0256bVR-G1 T826 4,000EA/ REEL cdXXXXg
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