CD-ROM PRODUCTS KA3017

SPINDLE + ACTUATOR DRIVER

48-QFPH-1414
The KA3017 is a monolithic integrated circuit suitable for a

4-ch motor driver which drives the tracking actuator, focus
actuator, sled motor, loading motor and 3-phase BLDC
spindle motor of the MDP/CAR-MD/CAR-NAVIGATION
system.

FEATURES

e Built-in power save circuit

e Built-in current limit circuit

¢ Built-in thermal shutdown circuit (TSD)

ORDERING INFORMATION

¢ Built-in hall bias

*  Built-in FG signal output circuit Device Package Operating Temperature

e Built-in rotational direction detecting circuit KA3017 |48-QFPH-1414 -35°C ~ +85°C
e Built-in protection circuit for reverse rotation

e Built-in short brake circuit

e Built-in normal OP-AMP

e Built-in 4-CH balanced transformerless (BTL) driver
e Built-in BTL MUTE circuit (CH1-2, CH3 and CH4)

e Corresponds to 3.3V DSP

TARGET APPLICATION

« MDP
« CAR-MD
« CAR-NAVIGATION

Rev.B
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KA3017 CD-ROM PRODUCTS
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CD-ROM PRODUCTS KA3017

PIN CONFIGURATION
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PIN DESCRIPTION

No. Symbol 110 Description
1 VH | HALL BIAS
2 FG @) FG SIGNAL OUTPUT
3 ECR | TORQUE CONTROL REFERENCE
4 EC | TORQUE CONTROL SIGNAL
5 VCC2 - SUPPLY VOLTAGE
6 PC1 - PHASE COMPENSATION CAPACITOR
7 SIGGND - SIGNAL GROUND
8 VM - MOTOR SUPPLY VOLTAGE
9 CSs1 | CURRENT SENSOR
10 SIS | START/STOP
11 DIR @) 3-PHASE ROTATIONAL DIRECTION OUTPUT
12 SB | SHORT BRAKE
13 PWRGND - POWER GROUND
14 A3 @) 3-PHASE OUTPUT 3
15 A2 @) 3-PHASE OUTPUT 2
16 Al @) 3-PHASE OUTPUT 1
17 OPIN+ | OP AMP INPUT (+)
18 OPIN- | OP AMP INPUT (-)
19 OPOUT @) OP AMP OUTPUT
20 VCC1 - SUPPLY VOLTAGE
21 AVM12 - BTL CH-1, 2 MOTOR SUPPLY VOLTAGE
22 Di4 | BTL DRIVE INPUT 4
23 DI3 | BTL DRIVE INPUT 3
24 DI2 | BTL DRIVE INPUT 2
25 DI1 | BTL DRIVE INPUT 1
26 DO1- @) BTL DRIVE 1 OUTPUT (-)
27 DO1+ O BTL DRIVE 1 OUTPUT (+)
28 DO2- @) BTL DRIVE 2 OUTPUT (-)
29 DO2+ O BTL DRIVE 2 OUTPUT (+)
30 BTLPGND1 - BTL POWER GROUND 1
31 BTLPGND2 - BTL POWER GROUND 2
32 DO3- @) BTL DRIVE 3 OUTPUT (-)
33 DO3+ O BTL DRIVE 3 OUTPUT (+)
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CD-ROM PRODUCTS KA3017
No. Symbol 110 Description
34 AVM3 - BTL CH3 MOTOR SUPPLY VOLTAGE
35 DOA4- @) BTL DRIVE 4 OUTPUT (-)
36 DO4+ 0] BTL DRIVE 4 OUTPUT (+)
37 MUTE4 | BTL DRIVE MUTE CH 4
38 MUTE3 | BTL DRIVE MUTE CH 3
39 MUTE12 | BTL DRIVE MUTECH 1, 2
40 AVM4 - BTL CH 4 MOTOR SUPPLY VOLTAGE
41 BIAS - BTL BIAS VOLTAGE
42 BTLSGND - BTL DRIVE SIGNAL GROUND
43 H1- | HALL1(-) INPUT
44 H1+ | HALL1(+) INPUT
45 H2- | HALL2(-) INPUT
46 H2+ | HALL2(+) INPUT
47 H3- | HALL3(-) INPUT
48 H3+ | HALL3(+) INPUT
I MIC-98D012 S
w November 1998.
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EQUIVALENT CIRCUITS
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CD-ROM PRODUCTS

KA3017

3-PHASE ROTATIONAL DIRECTION OUTPUT
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CD-ROM PRODUCTS KA3017
ABSOLUTE MAXIMUM RATINGS
Characteristic Symbol Value Unit

Supply Voltage (BTL SIGNAL) Veeimax 15 \
Supply Voltage (SPINDLE SIGNAL) Veeomax 7 \
Supply Voltage (MOTOR) VMmax 15 Y,
Supply Voltage (BTL MOTOR) VMBTLmax 15 \
Power Dissipation Pd 3.onote w
Operating Temperature Range Topr .35 ~ +85 °C
Storge Temperature Range Tstg -55 ~ +150 °C
Maximum Output Current (SPINDLE part) lomaxs 1.3 A
Maximum Output Current (BTL part) lomaxB 1 A

NOTE: 1. When mounted on 70mm "~ 70 mm ~ 1.6mm PCB (Phenolic resin material)
2. Power dissipation is reduced 16 mV/°C for using above Ta=25°C
3. Do not exceed Pd and SOA.

Pd [mW]
3,000

2,000

1,000

RECOMMENDED OPERATING CONDITIONS

Ambient Temperature, Ta [°C]
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o Value )
Characteristic Symbol . Unit
Min. Typ. Max.
Operating Supply Voltage (BTL SIGNAL) Veer 4.5 - 13.2 \Y,
Operating Supply Voltage (SPINDLE SIGNAL) Vees 4.5 - 55 Y,
Operating Supply Voltage (MOTOR) Vu 4.5 - 13.2 Y,
Operating Supply Voltage (BTL MOTOR) VMBTL 4.5 - 13.2 Y,
MIC-98D012 9
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CD-ROM PRODUCTS

ELECTRICAL CHARACTERISTICS (SPINDLE PART, Tp=25°C, V=5V, Vy=12V)

SPEC
Characteristic Symbol Test Condition Unit
Min. Typ. Max.
Circuit Current 1 lcc1 Power Save=0V - 0 0.1 mA
Circuit Current 2 lcco Power Save=5V - 8.0 - mA
START/STOP
On Voltage Range Vpson L-H Circuit On 25 - - \
Off Voltage Range Vpsorr H-L Circuit Off - - 0.5 \
HALL BIAS
Hall Bias Voltage Vig lyg=20mA - 1.2 ‘ 1.8 ‘ Y,
HALL AMP
Hall Bias Current lha - 1 5 UuA
In-phase in Voltage Range VHAR 15 - 4.0 \
Minimum in Level V\NH 60 - - mVpp
TORQUE CONTROL
In Voltage Range Ec 0.5 - 3.3 \
Offset Voltage (-) Ecork- Ecr=2.5V -80 -50 -20 mV
Offset Voltage (+) Ecorr+ Ecr=2.5V 20 50 80 mv
In Current Ecin Ec=Ecr=2.5V -5 -1 - UA
Infoutput Gain Gec Ecr=2.5V, Rcs=0.5W 0.41 0.51 061 | A/V
FG
FG Output Voltage (H) VEGH leg= -10uA 3.0 - Vee \
FG Output Voltage (L) VEHL lrg=10uA - - 0.5 \
Input Voltage Range VeGRr Hn+, Hn- input D-range 15 - 4.0 Y,
OUTPUT BLOCK
Saturation Voltage (upper TR) VoH lo=-300mA - 0.9 1.6 Y,
Saturation Voltage (lower TR) VoL 1o=300mA - 0.2 0.6
Torque Limit Current I Rcs=0.5W 560 700 840 mA
DIRECTION DETECTOR
Dir Output Voltage (H) VpIrRH leg=-10uA 3.0 - Vee \Y
Dir Output Voltage (L) VDIRL lrg=10uA - - 0.5 \
SHORT BRAKE
On Voltage Range VsgonN 25 - Vee \
Off Voltage Range VsBOEE 0 - 0.5 \
10 MIC-99D001 I
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CD-ROM PRODUCTS KA3017
ELECTRICAL CHARACTERISTICS (continued)

BTL DRIVE PART (Ta=25°C, V=12V, Vygr =12V, R =24W)

Quiescent Circuit Current lcc - 9 12 mA
Output Offset Voltage Voo -30 - 30 mV
Maximum Output Vom 9.5 10.5 - \Y
Amplitude Voltage

Voltage Gain Gyc V|y=0.1Vrms, 1kHz 10.5 12.0 135 dB
Ripple Rejection Ratio RR V|n=0.1Vrms, 120kHz - 60 - dB
Slew Rate SR 120Hz, 2Vpp - 1.0 - V/us
CH Mute Off Voltage VMOEECH pin37, 38, 39 = Variation - - 0.5 \Y
CH Mute On Voltage VMONCH pin37, 38, 39 = Variation 25 - - \
NORMAL OP- AMP

Input Offset Voltage Vor -10 - +10 mV
Input Bias Current Ig1 - - 300 nA
High Level Output Voltage VoH1 6 6.8 - \
Low Level Output Voltage VoL1 - 1 1.8 \Y
Output Sink Current Isink 10 20 - mA
Output Source Current Isou1 10 20 - mA
Open Loop Voltage Gain Gyo1 f=1kHz, V|\=-75dB - 75 - dB
Ripple Rejection Ratio RR1 f=120Hz, V|y=-20dB - 65 - dB
Slew Rate SR1 f=120Hz, 2Vp-p - 1 - V/us
Common Mode Rejection CMRR1 f=1kHz, V|y=-20dB - 80 - dB
Ratio

MIC-98D012 11
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KA3017 CD-ROM PRODUCTS

CALCULATION OF GAIN & TORQUE LIMIT CURRENT

VM
lo Output
+ Rs IVS Current sense
+
Current / Voltage CS1 (Pin 9)
Convertor . - - - -~ N ( Negative )
,' - ‘I Feedback loop
. Vin =Ri1 ' ) u lo i
ECO—] . ! Power \ T
Gm y ’ +  Driver Transistors W I
______ - _’_/n’b'\—
ECRO— - + [} [ )
Absolute
Values P RPN R Commutation
’ N Distributor
T Vmax Y
T- : UL
LM HI  H2  H3
Max. output current limiting
0.255 which is made from GM times R1 is fixed value within IC.
Gain = 0255
S
Vmax (see above block diagram) is setted to 350mV.
ItI[mA] = Vmax _ 350[mV
RS RS
12 MIC-99D001 |
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CD-ROM PRODUCTS KA3017

APPLICATION INFORMATION

1. MUTE FUNCTION
1) Mute Control Voltage Condition

When using the mute function, the applied control voltage condition is as follows.

MUTE ON Voltage 2.5[V] above Mute function operation
MUTE OFF Voltage OPEN or 0.5[V] below Normal operation

2) Separated Channel Mute Function
These pins are used for individual channel mute operation.

— When the mute pins (pin 37, 38 and 39) are OPEN or the voltage of the mute pins are below 0.5[V], the mute
circuit is stopped and BTL output circuits operate normally.

— When the mute pins (pin 37, 38 and 39) are above 2.5[V], the mute circuits are activated so that the BTL
output circuits will be muted.

— If the junction temperature rises above 175°C, then the thermal shutdown (TSD) circuit is activated and all the
output circuits (4-CH BTL Drivers and 3-phase BLDC Driver) are muted.

2. 4-CH BALANCED TRANSFORMERLESS (BTL) DRIVER

VCC

Q1
DRIVE Q2 DRIVE
AMP AMP

@
@
@ @
Q3 @ @ Q4
— GND
@
Vbias o L I
AMPL LEVEL
Vin oW - - SHIFT
Rextern
@A
L am—
2D 10k
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KA3017 CD-ROM PRODUCTS

— The voltage, Vbias, is the reference voltage given by the external bias voltage of pin 41.

— The input signals, Vin, through the pins (pin 22, 23, 24 and 25) are amplified 10K/Rextern times and then fed to
the level shift.

— The level shift produces the current due to the difference between the input signal (Vin) and the arbitrary
reference voltage (Vbias). The current produced as + Dl and - DI are fed into the drive buffers.

— The drive buffer operates the power TR of the output stage according to the state of the input signal(Vin).

— The output stage is the BTL driver, and the motor (or actuator) is rotating in forward direction by operating TR
Q1 and TR Q4. On the other hand, if TR Q2 and TR Q3 are operating, the motor (or actuator) is rotating in
reverse direction.

— When the input signal Vin, through the pin (pin 22, 23, 24 and 25) is below the Vbias, then the motor (actuator) is
in forward direction.

— When the input signal Vin, through the pin (pin 22, 23, 24 and 25) is above the Vbias, then the motor (actuator)
is in reverse direction.

— If you want to change the gain, then modify the external resistor's value (Rextern)

3. TORQUE & OUTPUT CURRENT CONTROL

Torque Control & Output Current Control

Vi Y
RNE
VRNF
Torque sense amp Current sense amp # lo
Ec ’ Vave + ’ Co(rfﬁigller Driver @

— By amplifying the voltage difference between Ec and Ecg from the Servo IC, the torque sense AMP
produces the input (Vayp) for the current sense AMP.

— The current sense AMP produces the input for the Gain controller to allow the output current (lp) of the driver
to be controlled by the input voltage (Vayp), Where the output current (lg) is detected by the sense resistor
(Rnp) and is converted into Vpye

— In the end, the signals of the Servo IC control the velocity of the motor by controlling the output current (Ig)
of the driver.

— When the junction temperature rises up to about 175°C, then the output drive circuit will be shut down.

— The range of the torque control input voltage is as shown below.

14 MIC-99D001 I
January 1999. FAIRCHILD

SEMICONDUCTOR mw



CD-ROM PRODUCTS

KA3017

Rotation

Forward rotation

Stop after detecting
reverse rotation

VRNE
\7! . . .
Reverse ! ! X Forward Ec < ECR
Ec > ECR
3mVv

0 Ecr-Ec[V]

The input range (E¢) of the Torque Sense AMP is 0.5V ~ 3.3V

4. POWER SAVE FUNCTION

— This function block operates the power saving function.
— The power save circuit is activated by operating TR Q1.

— When the SS (Start/Stop) pin 10 is high (Vcc), the TR Q1 is
Vee turned on so that the bias circuit is enabled. On the other hand,
when the SS (Start/Stop) pin 10 is Open or Low (GND), the TR
100k Q1 is turned off so that the bias circuit is disabled.
Start 30KW — The power save operation controlled by SS (pin 10) input
—W ' Q1 conditions is as follows;
Stop @]
12KW "
Pin#10 KA3017
m HIGH START
OPEN/LOW STOP

5. SHORT BRAKE FUNCTION

Vec
ON () @ 30KW
Q1
oFr O N
1OKW.
i i m
| MIC-98D012 15
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When the pick-up part moves from the inner to the outer spindle of the MD, the brake function of the reverse

voltage is commonly employed to rate the rotational velocity of the spindle motor.

Pin#12 SHORT BRAKE
HIGH ON
LOW OFF

However, if the spindle motor rotates rapidly, the brake function of the
reverse voltage may produce too much heat at the drive IC.

To remove these shortcomings and to enhance efficiency, the short
brake function is added to KA3017. When the short brake function is
active, all upper Power transistors are turned off and the lower Power
transistors turned on, so as to reduce the rotational velocity of the
motor. The short brake operation controlled by SB (pin 12) inputs
conditions shown to the left.

6. THERMAL SHUTDOWN (TSD) FUNCTION

When the junction temperature rises up to about 175°C, then the output drive circuit is shut down,
whenthe junction temperature falls offto about 160°C, the output drive circuit will be normally operated.
It has the temperature hysteresis of about 15°C.

7. ROTATIONAL DIRECTION DETECTING FUNCTION

H2+

H2-

H3+
H3-

Vee
= vl DIR
o o —f ©
—() CK
m
D-FIF

Rotation @DIR
Ec < Ecr Forward Low
Ec > Ecr Reverse High

— The forward and reverse rotations of the MD are detected by the circuit, as shown in the above Table.

— The rotational direction of the MD can be learned by the output waveforms of the hall sensor and/or the driver.
Let the three hall sensors be H1, H2 and H3 respectively. If the hall sensors turn on in the order, HL ® H2 ® H3, of
the reverse rotation, the output waveforms of the hall sensors will be as shown below.

H1

H2

H3
Y

]

(a)

16
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CD-ROM PRODUCTS KA3017

Inversely, if the hall sensors turn on in the order, H3® H2® H1, of the forward rotation, the output waveforms of the
hall sensors will be as shown mext page.

H1

H2
H3
¥ ¥ ¥ (b)

In the cases above, the value of H2 at the falling edges of H3 is Low in figure <a>, while High in figure <b>. The
rotational direction detector takes advantage of this phenomenon.

8. REVERSE ROTATION PREVENTING FUNCTION

Ec —+

XI Current
Sense
Amp

EcR—-

H2+

CK
Ha+ * Gain Driver
Ha- R ﬂ/ DFF Controller

— The forward and reverse rotation of the motor are detected, as shown in the table below, by the circuit shown
above. Consequently at reverse rotation, the D-F/F output Q becomes Low and cuts off the output current sense
Amp, resulting in the stoppage of the Gain controller function.

— When the MD is rotating in forward direction, Ec>Ecg is sometimes controlled to retard and/or stop the MD. As
the controlling time of Ec>E g gets longer, MD slows down, stops, and then rotates in the reverse direction. To
prevent the MD from rotating in the reverse direction, a reverse rotation resistant function is required. Its
operational principles are discussed below.

Reverse Rotation Preventer
Rotation H2 H3 D-F/F
EC<ECR EC>ECR
Forward H H® L H Forward Brake Stop
Reverse L H® L L - Brake and Stop
| MIC-98D012 17
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9. FG OUTPUT FUNCTION

The FG output, which detects the number of rotations of the MD, is generated by combination zero-crossing the
output waveforms of the hall sensors. The FG output circuit is as shown below.

10. HALL SENSOR CONNECTION

H1

H2

H3

» FG OUTPUT

=N
—

sjsje

External Hall sensors are used in series or parallel connection as shown below.

Vee Vee
1
=
HALL 1
[
HALL 1 HALL 2 HALL 3
HALL 2
|
HALL 3
s
1; %
o ©w
18 MIC-99D001
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CD-ROM PRODUCTS KA3017
ELECTRICAL CHARACTERISTIC CURVES
TOTAL CIRCUIT
Icc1(A) lcc2(mA)
0.015 Vcc vs lccl 10 Vcc vs lcc2
'-—-"""'_—FFJ—"F/
’_,_,_,..-f—'-""'_r_ﬂ_ 8 E— ]
|1
0.010 G /
| /
4
0.005 /
7 SS=5V —
0,000 0 |
o 2 4 6 8 10 12 14 1w 18 2 0 2 4 6 8 10
Vcee(V) Vee(V)
lcc1(mA) lcc2(mA)
1 Temp vs lccl 8 Temp vs lcc2
10.9 T
10.8 7.8
10.7 _—
106 76 F
10.5
10.4 74
0 Vee2 = 12V
_ ] cc2 = |
10.2 Vceel =12V 1.2 SS =5V
10.1 ! |
10 ‘ 7 i
=35 5 0 25 o0 75 90 =35 25 0 25 o0 75 0
Temp(®° C) Temp(®° C)
4-CH DRIVE PART
Vom(V) Gvo(dB)
5 Vcec vs Vom 3 Vcce vs Gvo(5V)
4.5
4 125
35 19 b—
3
2.5 115
: /
15 Input = 0.5V, 4.5V 1 Vcel =5V
| Bias = 2.5V / Vin = 0.1V rms
Rin=10KW 105 f=1KHz
0 I I I 10 |
5 35 4 4.5 5 9.5 6 6.5 / 4 4.5 5 5.5 6 6.5 /
Vee(V) Vee(V)
| MIC-98D012 19
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ELECTRICAL CHARACTERISTIC CURVES (CONTINUED)

Gvo(dB) Vout(V)
13 Vccel vs Gvo(12V) A Vin vs Vout (5V)
/
12.5 J
[ i
12 |
115 0 //
-
11 Veel = 12V /
Vin = 0.1V rms 2 Vcel =5V
10.5 f=1KHz 3 Bias = 2.5V
Rin=10KW 4 Rin=10KW
10 -4
9 10 11 12 13 14 15 0 | 2 5 4 5 6 7 8
Vee(V) Vin(V)
Vout(V)
5 Vin vs Vout (12V)
10
D
0
5
Vceel =12V
-10 Bias = 2.5V
Rin=10KW
-15
0 l ? 3 4 5 6 7 8
Vin(V)
SPINDLE DRIVE PART
Voh(V) Vol(mV)
19 lo vs Voh 500 lo vs Vol
1 _—
L 400
08 ] yd
' 300
06 e
200
0.4 7
0.2 lo = source current 100 — lo = source current
. ) — o
50 150 225 275 325 375 450 50 100 150 200 250 300 350 400 450 B00
lo(mA) lo(mA)
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CD-ROM PRODUCTS KA3017

ELECTRICAL CHARACTERISTIC CURVES (CONTINUED)

Vrnf(mV) Vrnf(mV)
150 Ec vs Vrnf 50 Ec vs Vrnf

300 30
250 \ 750
200 4 200 \ /

100 \ Ecr = 2.5V 100 Ecr=1.6V |
50 RNF=0.5W A RNF=0.5W -
0 | ? 5 4 5 0 1 2 5 4 5
Ec(V Ec(V
OP AMP PART C( ) C( )
Isource(mA) Isink(mA)
10 Vcc vs Isource 10 Vcc vs Isink

ii / % /
/ 1
o, o

20
10 Rout=50W Rout=50W
15
5
0 10
35 4 4.5 5 55 6 6.5 7 3 35 4 4.5 5 55 6 6.5 7
Vee(V) Vcee(V)
MIC-98D012 21
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KA3017 CD-ROM PRODUCTS

11. HALL INPUT-OUTPUT TIMING CHART

The 3-phase hall signal is amplified in the hall amplifiers and sent to the matrix section, where the signal is further
amplified and combined. After the signal is converted to a current in the amplitude control circuit, the current is
supplied to the output driver, which then provides a motor drive current. The phases of the hall input signal, output
voltage, and output current are shown below.

" :\’/
. . /’\

s /’\\

Al output current \_/ !

Al output voltage T

A2 output voltage

A2 output current T ; \\/

A3 output current \r//

A3 output voltage ;

22 MIC-99D001 I
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CD-ROM PRODUCTS KA3017
TEST CIRCUIT 1
BTL DRIVE PART
10nF I
2v
R N
—Il EACENCE
T 25v| 2 g
SIS
(@~~~ —— (2 ~aD~a0-6IE~G) @
2 2 o o
o a 5 5 O—\W— RLA'
G VH E = = @ gvc\)m_o—J\M,—-» RL4
OF: 35 oY
1
(3) Ecr AvM3(34) }%{h
(W) Ec D03+ (33
@—ra o
(6)pc1 BTLPGND2 (31) ®
! I KA3017 I "
p
) sicenp BTLPGND1 (30) RL2
Sw2 Q
ONY @)
(9) cst 28
(0 ss DO1+(27
@D oiR N (26) s
@ss % E 5 . pi1 (25) RL1
g o & o & 0O e 5] § T 9N 3
& 2 2 2 6 o© 6 5 % o & o %,:
O DO OO Cn pm p O DanBaEa
SERVO AMP
N - 0 $ TRACKING
12v_|g O o $FOCUS
BTL SVC I . SLED
= L i CONTROL TRAY
OPIN (+) OPIN (-) oPOUT
— —  —  — @y Vee
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KA3017

CD-ROM PRODUCTS

TEST CIRCUIT 2
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CD-ROM PRODUCTS KA3017

APPLICATION CIRCUIT
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KA3017

CD-ROM PRODUCTS

PACKAGE DIMENSION
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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™ ISOPLANAR™
CoolFET™ MICROWIRE™
CROSSVOLT™ POP™
E2CMOS™ PowerTrench™
FACT™ QsS™
FACT Quiet Series™ Quiet Series™
FAST® SuperSOT™-3
FASTr™ SuperSOT™-6
GTO™ SuperSOT™-8
HiSeC™ TinyLogicT""
DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION 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.
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