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FAIRCHILD

SEMICONDUCTOR®

FANS8O24ED
4-Channel Motor Driver

Features
e 2-Channel BTL driver with current feedback
* 2-Channel BTL DC motor driver

Built-in thermal shutdown circuit

Built-in mute circuit

Operating supply voltage: 4.5~13.2V

Typical Applications

e Compact disk ROM (CD-ROM)

e Compact disk RW (CD-RW)

« Digital video disk ROM (DVD-ROM)
« Digital video disk RAM (DVD-RAM)
Digital video disk player (DVDP)

e Other compact disk media

Description

The FAN8024ED is a monolithic IC, suitable for 2-ch BTL
DC motor drivers and 2-ch motor drivers with current
feedback which drive the focus and tracking actuators of

a CD media system.

28-SSOPH-375

Ordering Information

September 2005

Device Package Operating
Temp.
FAN8024ED 28-SSOPH-375 |-25°C~85°C
FANB024EDTF 28-SSOPH-375 |-25°C ~85°C

TF: Tape & Reel type

©2005 Fairchild Semiconductor Corporation
FAN8024ED Rev. 1.0.0
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FAN8O024ED 4-Channel Motor Driver

Block Diagrams
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Pin Assignments

FAN8024ED

FAN8024ED Rev. 1.0.0
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Pin Definitions

Pine Number Pin Name I/0 Pin Function Description
1 IN1 | CH1 input
2 CAP1.1 - Connection with capacitor
3 CAPL2 - |forcHl
4 IN2.1 I OP-AMP CH?2 input(+)
5 IN2.2 I OP-AMP CH2 input(-)
6 ouT2 O OP-AMP CH2 output
7 FB1 | Feedback for CH1
8 VCC - Signal Vcc
9 PVCC1 - Power Supply 1
10 PGND1 - Power Ground 1
11 DO2- O Drive2 Output (-)
12 DO2+ O Drive2 Output (+)
13 DO1- (0] Drivel Output (-)
14 DO1+ O Drivel Output (+)
15 DO4+ (0] Drive4 Output (+)
16 DO4- O Drive4 Output (-)
17 DO3+ (0] Drive3 Output (+)
18 DO3- (0] Drive3 Output (-)
19 PGND2 - Power Ground 2
20 FB4 - Feedback for CH4
21 PVCC2 - Power Supply 2
22 VCCGND - Vce ground
23 IN3 | CH3 input
24 CAP4.2 - Connection with capacitor
25 CAP4.1 - |forCh4
26 IN4 I CH4 input
27 REF | Bias voltage input
28 STBY | Stand-by input

FAN8024ED Rev. 1.0.0
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Equivalent Circuits

ERROR AMP INPUT STAND-BY INPUT
Figure 1. Error Amp Input Figure 4. Stand-By Input
ERROR AMP OUTPUT SIGNAL REFERENCE INPUT
2KQ
O @ /F
50KQ ’
i m
Figure 2. Error Amp Output Figure 5. Signal Reference Input
POWER AMP OUTPUT
o
7 8
19
m
Figure 3. Power Amp Output
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Absolute Maximum Ratings (Ta = 25°C)

Parameter Symbol Value Unit
Maximum supply voltage Vcemax 15 \
Power dissipation Pp 1.7note w
Operating temperature range Topr -25 ~ +85 °C
Storage temperature range TstGg -55 ~ +150 °C
Note:

1. When mounted on a 50mm x 50mm x 1mm PCB (Phenolic Resin Material).
2. Power dissipation derating rate: -13.6mW/°C (Ta=25°C).
3. Must not exceed Pd (Power dissipation) and SOA (Safe operating area).

Power Dissipation Curve

Pd[mw] . o PR I R S

3,000

2,000 B

1,000

Ambient Temperature, Ta [°C]

Recommended Operating Conditions (Ta = 25°C)

Parameter Symbol Min. Typ. Max. Unit
Supply Voltage Vee 45 - 13.2 \%
Supply Voltage PVCCl,PVCCZ - Vee - V
6 www.fairchildsemi.com
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Electrical Characteristics
(Unless otherwise specified, Ta = 25 °C, Vg = 12V, PVcl,2 =5V)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Quiescent Currentl lcc1 Stand-by off - 18 27 mA
Quiescent Current2 lcc2 Stand-by on - - 0.5 mA
Stand-by On Voltage VsTon - - - 0.5
Stand-by Off Voltage VsToff - 2.0 - -
ACTUATOR DRIVE CIRCUIT
Output Offset Current loo1.4 - -6 0 +6 mA
Maximum Output Voltagel Vomi,4 - 3.6 4.0 - \
Transconductance Gmi14 V|N = 100mVp-p, f=1kHz 15 1.7 1.9 AN
PRE OP AMP (SLED DRIVER)
Common mode Input Range* Voowm - 0 - 11.0 \Y
Input Bias Current Ig - -300 -30 - nA
Low Level Output Voltage VoL - - 0.1 0.3
High Level Output Voltage VoH - 10 10.9 -
Output Source Current lsource - 1 4 - mA
Output Sink Current Isink - 5 10 - mA
SLED DRIVE CIRCUIT
Output Offset voltage2 Vor2 - -100 0 +100 mV
Maximum Output Voltage2 Vomz - 10.0 10.9 - \
Closed loop Voltage Gain2 GyLo2 V|N = 100mVp-p, f=1kHz 18.0 20.0 22.0 daB
Loading DRIVE CIRCUIT
Output Offset Voltage3 Vors - -50 0 50 mvV
Maximum Output Voltage 3 Vowms - 3.6 4.0 - \Y
Closed loop Voltage Gain 3 GyLo3 V|N = 100mVp-p, f=1kHz 135 155 17.5 dB

*: Guaranteed design value
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Application Information

1. Reference Input & and Stand-by Function

» Reference input (PIN 27)
The applied voltage at the reference input pin must be between 0.8V and 6.5V; when Vc=8.5V.

» Stand-by input (PIN 28)
The following input conditions must be satisfied for the stand-by function.

Stand-by input voltage OPERATION

The stand-by function is activated so the bias block and
power block are disabled

Below 0.5V or open

Above 2.0V Recover the normal operation

2. Protection Function
Thermal shutdown (TSD)

If the chip temperature rises above 175°C, the thermal shutdown (TSD) circuit is activated and the output circuit enters the mute
state, which is off state. The TSD circuit has a temperature hysteresis of 25°C.

3. Separation of Power Supply

* PVcep (PIN9)
PV is the power supply for the loading driver. The range is between 5V~12V.

* PVceo (PIN 21)
PVcc2 is the power supply for the actuator drivers that include focus and tracking actuators. The range is between 5V~12V

. VCC (P'N 8)
VCC pin supplies power for the sled driver and the signal logic part. VCC=PVCC1(PVCC2).

4. Current feedback channels (channel 1 & and 4)

20K currentfeedback amp poweramp
P oy L b g i
| |
10k ! ! ~ w actuator
Command—>»r—MW/——— ! . ' Ij '
+ - 175k ' —Hs Sensi :
A i |i N ensing resistor
\ | a0 N W————
|
d :7.5k§ ! |_,,,,_|
' i
I
: R
| I
| 1
| 1
[}
I
I
I
|

—w——
Rext Cext

r-——--

* The reference voltage(ref) is supplied externally through pin 27.
« The input OP-amp output signal is amplified by (20K/10K) times and then fed to the current feedback amplifier.

* The current feedback amplifier compares the output current sensed input and command input and then makes the controlled out-
put to eliminate delay effect of the load. Please refer to the Application Note 4109 for additional information about current feedback
theory (http://www.fairchildsemi.com/an/AN/AN-4109.pdf).

* The DC gain of current feedback amplifier and power amplifier is unity, which is 1 [A/V]. Users can change the gain by adding
external resistor at the command input.
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5. Channel 2 Schematic

10k

25k

WW
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poweramp
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* The reference voltage(ref) is given externally through pin 27.

* The input OP-amp can be used for several purposes, for example low pass filter, differential input coordinator, gain scaler and so

on.

6. Channel 3 Schematic

Command—»—MW

15k

poweramp

Ny

it

* The reference voltage(ref) is given externally through pin 27.

* The input OP-amp output signal is amplified by (15K/10K) times and then fed to the power amplifier. The gain of power amplifier is

4; therefore, the total max gain of channel 3 is 6.

» Users must check input command range to use max output voltage because the total gain is relatively smaller than other channels.

FAN8024ED Rev. 1.0.0
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Typical Application Circuits

SERVO
AMP FOCUS

TRACKING

SLED

FOCUS
ACTUATOR

STBY (28)=<— Stand by

REF (27)=—REF

5V or 12V

TRACKING
ACTUATOR

FAN8024ED Rev. 1.0.0
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Package Dimensions

28-SS0OPH-375
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is
not intended to be an exhaustive list of all such trademarks.

ACEx™ FACT Quiet Series™ ISOPLANAR™ POP™ SuperFET™
ActiveArray™  FAST® LittleFET™ Power247™ SuperSOT™-3
Bottomless™  FAST™ MICROCOUPLER™ PowerTrench® SuperSOT™-6
CoolFET™ FPS™ MicroFET™ QFET® SuperSOT™-8
CROSSVOLT™ FRFET™ MicroPak™ QS™ SyncFET™
DOME™ GlobalOptoisolator™ MICROWIRE™ QT Optoelectronics™ TinyLogic®
EcCoSPARK™  GTQO™ MSX™ Quiet Series™ TINYOPTO™
E*CMOS™ HiSeC™ MSXPro™ RapidConfigure™ TruTranslation™
EnSigna™ [eCT™ OCX™ RapidConnect™ UHC™

FACT™ ImpliedDisconnect™ OCXPro™ SILENT SWITCHER® UltraFET®
Across the board. Around the world.™ OPTOLOGIC® SMART START™ VeX™

The Power Franchise™ OPTOPLANAR™  SPM™

Programmable Active Droop™ PACMAN™ Stealth™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICETOANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOTASSUMEANY LIABILITY
ARISING OUT OF THEAPPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT

CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life
systems which, (a) are intended for surgical implant into support device or system whose failure to perform can
the body, or (b) support or sustain life, or (c) whose be reasonably expected to cause the failure of the life
failure to perform when properly used in accordance support device or system, or to affect its safety or
with instructions for use provided in the labeling, can be effectiveness.

reasonably expected to result in significant injury to the
user.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition
Advance Information Formative or This datasheet contains the design specifications for
In Design product development. Specifications may change in

any manner without notice.

Preliminary First Production This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed Full Production This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete Not In Production This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.

Rev. 17
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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