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Smart motor driver with embedded Hall sensor

Features

® Motor driver with high sensitivity Hall-effect sensor Halogen Free
® H-Bridge MOS driver

® Lock-shutdown protection & auto-restart function

® Built-in tachometer signal output(FG, only for FD125Cf)

®  Built-in alarm signal output(RD, only for FD125Mf)

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

® Thermal shutdown protection(TSD)
® Available in TS825 package
® For 12V DC motor / FAN systems

General Description

FD125Cf/[FD125Mf is a single-phase full wave motor driver with embedded Hall-effect sensor IC. It integrates a
H-bridge MOS driver, a high sensitivity hall-effect sensor, an event timer for rotor locked, tachometer or alarm output
logic only in TS825 package, which make the motors’ PCBs(printed circuit boards) design easy and fabricate the
small and tiny size DC motors or FANs as simply as possible.

For safety, Lock-shutdown function would turn the IC’s internal drivers off avoiding over-heat when the rotor is
locked, and IC will try to re-start the rotor’s torque after the time of these drivers’ shutdown.

FD125xf is built-in the tachometer signal or alarm signal output function, the external system could be readout the
motor’s speed (FG) or rotation status (RD) from the signal pin of FD125xf IC.

Thermal-shutdown protection (TSD) ensures the internal drivers of IC are operating under a safe operating
temperature range.

All the protection mechanisms mentioned above combine to provide a complete protecting scenario in the motor
system and avoid any possible damages and guarantee under a correct and safe operation.

Block Diagram
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Figure.1

This datasheet contains new product information. Feeling Technology reserves the rights to modify the product specification without notice.
No liability is assumed as a result of the use of this product. No rights under any patent accompany the sales of the product.
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Pin Connection
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Figure.2
Pin Descriptions
Name 110 FD125Cf FD125Mf Description
FG (0] 1 - Tachometer Signal Output
RD (0] 1 Alarm Signal Output
VSS G 2 2 Ground
NO (0] 3 3 Driver Output 1
SO (0] 4 4 Driver Output 2
VDD P 5 5 Positive Power Supply

Legend: I=input, O=output, I/O=input/output, P=power supply, G=ground
Functional Descriptions
Refer to the block diagram (Figure.1), FD125Cf/FD125Mf is composed of the following building blocks:
® Bias generator
The bias generator provides precise, temperature- and process-insensitive bias references for the analog circuit
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.
> Timer part — generates an interval of time when rotor locked event is occurred.
> Signal part — generates a tachometer (FG) or alarm (RD) signal output.
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FD125Mf
Absolute Maximum Ratings
Parameter Symbol [Conditions - YelLEs Unit
min. typ. max.
Operating Temperature Top - -20 - 85 °C
Storage Temperature Tst - -40 - 150 °C
DC Supply Voltage(Vop, FG, RD) Vop - - - 18 \%
Supply Current lop - - - 6 mA
Continuous Current locconT) - - - 200 mA
Hold Current loHoLD) - - - 400 mA
FG, RD Sink Current IrG IrD - - - 25 mA
Junction Temperature T; - - - 170 °C
Maximum Power Dissipation Porss2s - - - 500 mwW
Thermal Resistance (notel) 0ja TS825 - 0.29 - °C/mw
Thermal Resistance (notel) 8jc TS825 - 0.08 - °C/mwW
Magnetic Flux Density B - - - Unlimited Gauss
IR-Reflow Lead Temperature Tp 10sec - - 260 °C

Notel: device mounted with copper area of approximately 30mm? 1oz, no air flow. (room temperature: 25 C)
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Recommended Operating Conditions

Parameter Symbol Conditions - elLEs Unit
min. typ. Max.
Supply Voltage Vb - 2.5 - 17 \%
Operating Temperature Range Ta - -20 - 85 °C
Electrical Characteristics V' pp=12V, To=25°C (unless otherwise specified)
Parameter Symbol Conditions - YELEE Unit
min. typ. Max.
Average Supply Current(no load) Iob - - 3 - mA
FG, RD Saturation Voltage VeG, VrD Ir, Iro = BMA - - 0.4 \%
FG, RD Leakage Current ILEAKAGE Vee, Vrp = 5.0V - - 1 A
On Resistance (Rpmos+Rnmos) | Rpson) - - 3 - Ohm
Thermal Shutdown Threshold Tshut - 150 - - °C
Thermal Shutdown Hysteresis Thvs - - 30 - °C
Locked Rotor Period Ton - - 0.4 - s
Locked Rotor Period Tore - - 4.0 - s
Magnetic Characteristics
Parameter Symbol Conditions - elLEs Unit
min. typ. Max.
Operate Points Bop - 5 15 25 G
Release Points Brp - -25 -15 -5 G
Hysteresis Bhys - 10 30 50 G
Driver output vs. Magnetic Pole
Parameter Test Conditions NO SO
North pole B < Brp High Low
South pole B > Bop Low High
Note: The magnetic pole is applied facing the branded side of the package
Hysteresis Characteristics
% \Y
—~—— T —<~—T1T—<—r—
I I
v v
I I
I I
| o e
} } B } } B
Brp Bop Brp Bop
NO SO
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FD125Cf
FD125Mf

Performance Graphs
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FD125Cf

Application Circuit Reference
CN1 CN2
— —/
1 VIN 1 VIN
2 FGO 2 RDO
3 GND 3 GND
L= D1 == D2
Input CON ﬁ Input CON E
1IC1 1C2
1 FG VDD 5 L RD VDD 5
2 2
VSS VSS
= 3lvo  sol4 1 = 3lvo sold o
FD125Cf/TS825 FD125Mf/TS825
L1 L2

AN —_cC1 AN —C2
Motor Coil Motor Coil

Figure.9 FD125Cf/FD125Mf Typical Application Circu its
Note:
Must use R1-C1(R2-C2) capacitor for the decoupling between Vpp and Vss and place the capacitor as close
to the IC as possible.

The IC laying aside mode declaration is as follows:

Rotor

Rotor Height (d1) Vertical Height (d)

PCB PCB

0000000000000 7505 700575005550

PCB Width (d2)

T Soldering (Pure Tin)
IC INK View Width (d3)
Figure.10
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FD125Cf/FD125Mf Output Waveforms Description
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Figure.11
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FD125Cf
FD125Mf

FD125C{/FD125Mf Output W
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FD125Cf +2.5V
Normal Operation

Ch1: NO Output

Ch3: FG Output

Ch3 Freq Ch4: Input Current
162.4 Hz
o i Motor Speed
et Ch3 +Duty | (~ 4,872 rpm)
49.97 %
............... Input Average Current
Ch4 Mean | (~61.9mA)
61.9maA
FG Signal Duty Ratio
(~1.001)
Chi| 1.00V Ch2| 1.00v  MT1.00ms Al Ch2 4 1.06V
WE 2.00V Chd] 100mA D 23 Dec 2009
Ww42.00 % 17:01:34
Figure. 12
TekStop | [ J FD125Cf +12.0V
' : : ; Normal Operation
Ch1: NO Output
Ch3: FG Output
Ch3 Freq Ch4: Input Current
416.7 Hz
Motor Speed
Ch3 +Duty | (~ 12,500 rpm)
49.08 %
................................. Input Average Current
3 3 : Z Z : Z Z i Chd Mean | (~175mA)
. . i . i . . . 175mA
[ 2 R oy e h———— C e m
Z Z i Z Z I . i Z Z Z FG Signal Duty Ratio
b e :5__.:]..:,:..-3__5 it a ot (~1.037)
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oiE 2.00V Ch4| 200mAQ 23 Dec 2009
w42.00 % 17:04:05
Figure. 13
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FD125Cf/FD125Mf Output Waveforms Measurement (Con’'t )
Tekstop | m—Ta——— U — FD125Cf +12.0V
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Figure. 14
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Figure. 15
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FD125Cf/FD125Mf Output Waveforms Measurement (Con’'t )

Tekstop | o el FD125Cf +13.5V
; S | : ; = ; i ; i ; Power-On
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Figure. 16

Tekswop | FD125Cf +13.5V
: : ' i ' ) ) : ) ) Power-Off

Ch3: FG Output
Ch4: Input Current
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Figure. 17

———— ———————————————————
Revl.1 Dec. 24, 2009
P.10



* FEELING
Y TECHNOLOGY

FD125Cf
FD125Mf

Package Dimension (Unit: mm)
TS825 (Halogen Free)
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- - Top view: marking side
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Dimension In Millimeters
Symbols i
D Min Nom Max
A2 0.700 0.750 0.775
o1 b 0.350 - 0.500
r\ \ c 0.100 - 0.200
[ 1 [ T 1] A A2 D 2.800 2.900 3.100
\ /  J E 3.700 3.800 3.900
l( E1l 1.500 1.600 1.700
o1 e 0.950 BSC
el 1.900 BSC
01 4° 10° 12°
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FD125Cf
FD125Mf

Packing Specification (Tapping Reel)
TS825

10£0.3

#13+0.5

T 13103
EE DETAL “A"

SEE DETAL "A"

815 +0.1/-0.0

2.00£0.0 9150 MIN
02+~ 400 / |

9178.00 REF.
60 REF.

16.5 REF.

COLOR : BLUE

1.7510.10

Cen

{(d) 0 0
o
/

I

5.5040.05

120403

kKo \ R 0.3 TYP.

—=! Ap =—

SECTION A - A
E‘;ﬁ o
Bo

ERIRE=] Il Ba0n s O

| 3500PCS | TAPE SEALING
40PCS(MIN.) 40PCS(MIN.)

USER DIRECTION OF FEED

Notes:

10 sprocket hole pitch cumulative tolerance = 0.2mm
Camber not to exceed 1mm in 10Cmm.

Material: Anti—Static Black Advantek Polystyrene.

. Ao and Bo measured on a plane 0.3mm above

the bottom of the pocket.

Ko measured from a plane on the inside bottom of
the pocket to the top surface of the carrier.

Pocket position relative to sprocket hole measured
as true position of pocket, not pocket hole.

o o rebe

PACKING QUANTITY SPECIFICATION
3,500ea / 1 Reel

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

Top view: marking side

TSOT—25 (F/P : 2.2mm T

agsR: 3500 EA/PER REEL
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FD125Cf
FD125Mf

IC Pin Connection

VDD

|
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FG GND NO

Marking Distinguish

FED125Cf
NG
VDD SO
ﬂ ﬂ -
—»Halogen Free
Lot Number
ccUlllg > Vear
»Mass Production Version
U U U » Part Number
RD GND NO
FD125Mf
Order Information
Part Number Operating Temperature | Package Description MOQ MSL
FD125CfR-G1 Tachometer O/P
-20°Cto +85°C TS825 |+25G (B) 3,500EA/BAG | 3
FD125MfR-G1 Alarm O/P
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