| Ordering number : EN5198 | Dlscontlnued

SANYO Semiconductors
SA//MYO DATA SHEET

Monolithic Digital IC

| B1814M — 3.5-inch Magneto-Optical Disk
Spindle Motor Driver

Overview
LB1814M isadriver IC that was developed to drive 3.5-inch magneto-optical disk spindle motors. It integrates all the
necessary functions, including the speed control circuit, drive circuit and other functions on asingle chip. Using a
current linear drive technique for minimal motor drive noise and PLL speed control circuit with excellent jitter
characteristics, this | C offers selectivity in the methods for FG input and reference clock input, enabling it to support a
wide range of applications. With aview to interfacing with equipment controllers (e.g., of microcontrollers), it comes
with avariety of outputs that can be used to monitor the motor operation.

Functions and Features
e 5V and 12 V power supplies use supported
o 3-phase full-wave current linear drive
o Crystal oscillator circuit
e PLL speed control circuit
o Hall FG/pattern FG switching circuit
e Internal clock/external clock switching circuit, clock frequency division switching circuit
o Brake circuit (reverse torque brake)
¢ Phase lock detection output, stop detection output, rotation monitor output
o Current limiter circuit (OCL), low power supply voltage protection circuit (LV SD), thermal protection circuit (TSD)
o Power-saving function
o Built-in FG amplifier, integrating amplifier
o Built-in spark killer diode

B Any and all SANYO Semiconductor Co.,Ltd. products described or contained herein are, with regard to
"standard application", intended for the use as general electronics equipment (home appliances, AV equipment,
communication device, office equipment, industrial equipment etc.). The products mentioned herein shall not be
intended for use for any "special application" (medical equipment whose purpose is to sustain life, aerospace
instrument, nuclear control device, burning appliances, transportation machine, traffic signal system, safety
equipment etc.) that shall require extremely high level of reliability and can directly threaten human lives in case
of failure or malfunction of the product or may cause harm to human bodies, nor shall they grant any guarantee
thereof. If you should intend to use our products for applications outside the standard applications of our
customer who is considering such use and/or outside the scope of our intended standard applications, please
consult with us prior to the intended use. If there is no consultation or inquiry before the intended use, our
customer shall be solely responsible for the use.

M Specifications of any and all SANYO Semiconductor Co.,Ltd. products described or contained herein stipulate
the performance, characteristics, and functions of the described products in the independent state, and are not
guarantees of the performance, characteristics, and functions of the described products as mounted in the
customer's products or equipment. To verify symptoms and states that cannot be evaluated in an independent
device, the customer should always evaluate and test devices mounted in the customer's products or
equipment.

SANYO Semiconductor Co., Ltd.

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
31407 Tl IM B8-2155 N0.5198-1/13



LB1814M Discontinued

Specifications
Absolute Maximum Ratings at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Ve max 145 \%
Maximum output current lp max T<0.1s 1.0 A
HG pin applied voltage VHG max 14.5 \%
LD pin applied voltage V| p max 14.5 \%
SD pin applied voltage Vgp max 14.5 \%
Allowable power dissipation Pd max Independent IC 0.95 w
Operating temperature Topr -20 to +80 °C
Storage temperature Tstg -55 to +150 °C

Allowable Operating Ranges at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Supply voltage Vee 4210135 \%
HG pin applied voltage VHG 0to 13.5 \
LD pin applied voltage ViDp 0to013.5 \%
SD pin applied voltage Vsp 0to 13.5 \%
HG pin output current IHG Oto3 mA
LD pin output current LD Oto3 mA
SD pin output current Isp Oto3 mA

Electrical Characteristics at Ta=25°C, Vcc =5V

Parameter Symbol Conditions - Ratings Unit
min typ max
Current drain Iccl Start mode (FC pin = GND) 21 30 mA
lcc2 Power save mode 180 250 UA
Output saturation voltage
SOURCE(1) VsaTl-1 10=0.5A, R{=0Q 0.90 1.25 \Y
SOURCE(2) VsaTl-2 10=0.7A, R{=0Q 0.95 1.35 \Y
SINK(1) VgaT2-1 10=0.5A, R=0Q 0.20 0.45 \Y
SINK(2) VsaT2-2 10=0.7A, R=0Q 0.30 0.55 \%
SOURCE+SINK VsAT 10=0.5A, R{=0Q 11 13 \Y
Output leakage current lOLEAK Vcc=13.5V 100 HA
Hall input block
Input bias current IB(HA) 10 HA
Differential input range VHIN Sine wave input 40 mVp-p
Common-mode input range Vicm 2.0 Vee \
Input offset voltage VIoH Design target value -10 +10 mV
Hall amplifier gain GHOo Logic input, design target value 7
Hysteresis width VHHIS Logic input, design target value 100 mV
Low power supply voltage protection circuit block
Operating voltage VspL 3.6 3.8 4.0 \
Resetting voltage VsSpH 3.8 4.0 4.2 \
Hysteresis width AVsp 0.1 0.2 0.3 \
Thermal protection circuit block
Thermal shutdown operating TSD Design target value 150 180 °C
temperature (junction temperature)
Hysteresis width ATSD Design target value 40 °C
(junction temperature)

Current limit operation
Limiter 1 VRFL 0.21 0.23 0.25 \
Limiter 2 VRE2 In reverse rotation torque mode 0.16 0.18 0.20 \

Continued on next page.
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LB1814M Discontinued

Continued from preceding page.

Parameter Symbol Conditions Ratings Unit
min | typ | max
FG amplifier block
Input offset voltage Vio(FG) -10 +10 mvV
Input bias current I8(FG) -1 +1 UA
DC bias level VB(FG) 1.8 1.9 2.0 \%
Output high level voltage VoH(FG) IEG|= -100pA, No external load 23 2.7 3.1 \
Output low level voltage VoL(FG) IFGI=100uA, No external load 0.8 1.2 1.6 \
FG Schmitt block
Input hysteresis (high to low) VsHL 0 mV
Input hysteresis (low to high) VsLH 140 mV
Hysteresis width VEGL 90 200 mv
Input operating level VEGSIL 400 mVp-p
Error amplifier block
Input offset voltage Vio(ER) Design target value -10 +10 mV
Input bias current IB(ER) -1 +1 UA
DC bias level VB(ER) -5% 12VREG +5% \
Output high level voltage VoH(ER)1 No external load VREG-1.0 \
VOH(ER)2 ILoAD=2MmA VREG-1.5 v

Output low level voltage VoL(ER) No external load 1.0 \%
Phase comparator output
Output high level voltage VpDH No external load VREG-0.2 \
Output low level voltage VppL No external load 0.1 0.2 \
Output source current Ippt Vpp=VReG /2 -0.4 mA
Output sink current Ipp” Vpp=VReG /2 25 mA
Lock detector output
Output saturation voltage VI DSAT ILp=1.5mA 0.1 0.4 \
Output leakage current ILDLEAK V| p=13.5V 10 HA
Rotation monitor output
Output saturation voltage VHGSAT IHG=1.5mA 0.1 0.4 \
Output leakage current IHGLEAK VHG=13.5V 10 HA
Stop sensor output
Output saturation voltage VSDSAT Isp=1.5mA 0.1 0.4 \
Output leakage current ISDLEAK Vgp=13.5V 10 HA
Drive block
Dead zone width Vpz 50 195 300 mv
Output idling voltage ViD 6 mV
Forward gain Gpg* 0.4 0.5 0.6
Reverse gain Gpfg~ -0.6 -0.5 -0.4
Forward limiter voltage vt Rf=10Q, Vg =0V 0.21 0.23 0.25 \
Reverse limiter voltage N R=10Q, VE|=VREG 0.16 0.18 0.20 \
Reference signal block
Crystal oscillator frequency | fosc | In crystal oscillator mode | 1 | | 10 | MHz
Hall bias pin
Sink current | IHB | | 10 | | | mA
Analog filter block
Delay time 1 Tepl Rising 5.0 9.0 135 us
Delay time 2 TED2 Falling 45 8.5 13.0 us
S/B pin
High level input voltage VsBH Vee-l.s Vee \
Low level input voltage VsBL 0 Vce-3:5 \
Input open voltage VsBo Vce-0.2 Vce \
Low level input current IsBL Vgg=0V -200 -140 -80 HA

Continued on next page.
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Continued from preceding page.
" Ratings )
Parameter Symbol Conditions | Unit
min typ max
N pin
High level input voltage VNH 4.0 Vce \
Medium level input voltage VNM 2.0 3.0 \
Low level input voltage VNL 0 1.0 \
Input open voltage VNO 2.1 25 2.9 \%
High level input current INH VN=Vce 70 115 200 HA
Low level input current INL VN=0V -70 -50 -30 HA
3.8V constant voltage output block
Output voltage VREG 3.6 3.8 4.0 \
Output current IREG 5 mA
Voltage variation AVREG1 Vcc=4.2V to 13.5V 2 200 mv
Load variation AVREG2 IREG=0 to 3mA 15 200 mv
Temperature coefficient AVREG3 Design target value 0 mV/°C
BC oscillator circuit
Oscillation frequency f(BC) C=1000pF 14 2.0 2.6 kHz
Output high level voltage VoH(BC) 2.2 25 2.8 \%
Output low level voltage VoL (BC) 0.5 0.7 0.9 \%
Amplitude V(BC) 15 1.8 2.1 \%
Charge current IcHG1 -10.0 -6.5 -4.5 UA
Discharge current IcHG2 55 8.0 115 HA
Package Dimensions
unit : mm (typ)
52048 Pd max - Ta
1.2
15.2 =
< 10
3% 19 &
HARARAARARAARAARRA s N
g o8 \\
kS
0
2 S %‘ 06 \\
kel
O 2 o
o
g o
(DR SESE LS dS Sk I g o
1 18 2
0.8 0.35 015 | 8
(©0.8) 5 = % 0.2
i1 —
22 <,
|~
-20 20 40 60 80 100
I ITTIITIITIIITT Ambient temperatire, Ta- °C  Lamea
=l
o

SANYO : MFP36S(375mil)

No0.5198-4/13



LB1814M Discontinued

Pin Assignment

cof, 8,8 ° 428
6632520223908 x%3556
LB1814M
O |
Top view
[1][2][3][4][s][e][7][8][o][ao] [1a] [t2] [13] [14] [15] [16] [17] [1g]
22EEB LA LLEL5%822
656332 22z222zT":3 50
L Q ILBO0632

Clock Divisor Switching

FG mode Pin N Divisor
L 24576 (6x8x512)
Hall FG mode
H 20480 (5x8x512)
L 3072 (6x1x512)
Pattern FG mode
H 2560 (5%x1x512)
X M EXT. CLK

FG servo frequency = Crystal oscillation frequency/Divisor

Three-phase Logic Truth Value Table (Rotation direction: One direction only)

IN1 IN2 IN3 OouT1 ouT2 OuT3
L H M

r|l-|-|IZ|I|XI
| T|T|IT|C |
I|IT|r ||| I
I|T|(T|Z|r
IZ (|| Z
rlr(Z|xT|x
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Discontinued

LB1814M

Block Diagram
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LB1814M

Pin Functions

Pin No

Symbol

Pin Voltage

Description

Equivalent Circuit

1,2
17,18
19, 20
35, 36

GND

Ground

34

ouT2
OouT1
OUT3

OUT2 output
OUT1 output
OUT3 output

33

RF

Output current detection.

Connect a low resistance resistor (Rf)
between this pin and Vcc.

The forward rotation mode output current
(loyT) is limited according to the equation
louT=VREF1/R} (current limit operation).

Vce @

(3X2)&9

7 1LB00634

AGC

AGC amplifier frequency characteristics
correction.

Also serves as the initial reset pin.
Connect a capacitor between this pin and
ground.

The AGC circuit operates in such a way
that the Hall element output amplitude is
kept constant (approx. 40mVp-p) by
controlling the Hall element bias current
(HB pin sink current).

The IC enters and stays in the initial reset
state after the S/B pin is set to the start
mode till the AGC pin voltage goes up to
1.0V.

»l
L4l

Comparator for initial reset
1LB00635

IN3-
IN3*
IN2"
IN2+
IN1-
INL+

min 2.0V
max Ve

* IN1 Hall input
High when IN1* > IN1-
Low when IN1+ < IN1-
* IN2 Hall input
High when IN2*t > IN2-
Low when IN2* < IN2"
* IN3 Hall input
High when IN3* > IN3-
Low when IN3* < IN3-

V(.:C

(6) X 3000 L 3000 &

30

Vee

ILB00636

12

HB

Hall bias.
Held off in power save mode and Hall bias
is cut off.

Vce

(|
Lt}

i
Ll

777 1LB00637

Continued on next page.
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LB1814M Discontinued

Continued from preceding page.

Pin No Symbol Pin Voltage Description Equivalent Circuit
13 FG|N- FG amplifier input. v
Also serves as the Hall FG/pattern FG REG ‘ Vee
switching pin. 3000
When in Fall FG mode, connect this pin to U U W‘v@
the VRgg pin.
Yy a
1o9v 300Q
‘I AVAVAV ils
VREG
2.8V
Hall FG/pattern FG switching converter.
1LB00638
14 FGouTt FG amplifier output
VREG Vee
-
e
i¥e;
=8
1.9V (57] @
FG Schmitt comparator 1LB00639
15 N min 0.0V Divisor switching.
max Ve Low: 0.0V to 1.0V. Vee . .
L
Medium: 2.0V to 3.0V. s
High: 4.0V to V. 1.5V 3.5V £ 773000
"M" is selected when this pin is held open. a
=
<>LD
7
1LB00640
16 BC Brake control. Connect a capacitor Vee
between this pin and ground.
Stopping characteristics of a motor is
controlled by adjusting the capacitance. C a
100Q
M @0
A
777 1LB00641
21 X1 Crystal oscillator. Vee
22 X2 These pins are used to generate the VREG
reference clock. 1 1
A A
@
A
777
AVAV‘V @
.
1LB00642

Continued on next page.
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LB1814M Discontinued

Continued from preceding page.
Pin No Symbol Pin Voltage Description Equivalent Circuit
23 S/B min OV Start/brake.
Vee
max Vcc Low: Start. ]
High or open: Brake. =5 1
LH a
C=
g5
a
777 1LB00643
24 LD Phase lock detector output. Vee
On when the PLL phase is locked.
This pin is an open collector output.
1LB00644
25 SD Stop detector output. Vee
On when the motor is stopped by the
-
brake. =
This pin is an open collector output. !
Power save mode when this pin is on. 457
1LB00645
26 HG Rotation monitor output.
) Vee
Pulse output of the Hall input IN1.
This pin is an open collector output.
1LB00646
27 PD Phase comparator output. vee VREG Vee
PLL phase comparator output. H
1LB00647
28 El Error amplifier input VREG Vee
v v
300Q
28
1LB00648
29 EO Error amplifier output
VREG _ Vce
V-type amplifier. 1LB00649

Continued on next page.
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LB1814M Discontinued

Continued from preceding page.

Pin No Symbol Pin Voltage Description Equivalent Circuit
30 VREG Stabilized power supply output. Vee
Stabilizes the internal power supply.
Connect a capacitor between this pin and <
ground. t3 @
1.4v =3
N
jﬁ x
<
-
777 1LB00650
31 FC Control amplifier frequency correction. Vee
Connect a capacitor between this pin and
ground to prevent oscillation in the closed <
loop of the current control system.
@
% X
777 1LB0O0651
32 Vce Power supply

Sample Application Circuit

GND

GND
T3] outz

T {4] ouna
5] aec

IN3™

IN3*

IN2™

IN2*

IN1™

IN1*
HB

FG IN™

FG OUT

BC

GND

GND

LB1814M

GND

GND

OouT3

FC

VREG
EO

El

PD

HG

SD

LD

S/B

X2

X1

GND

GND |19

1LB00652
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LB1814M Discontinued

External Components and Description

Components Function Description

C1 Power stabilization Selects a value at which voltage fluctuations, due to
motor driving current, are stabilized.

Cc2 Internal circuit power stabilization Stabilizes voltage fluctuations in the 3.8V regulator
output.

C3 Control amplifier frequency characteristics correction Stops oscillation in the closed loop of the current
control system.

R1 Current limiting Limits output current according to the equation
louT=VRE1/R1.

C4, C5, C6 Suppresses output oscillation.

Cc7 Brake control Controls motor stop characteristics by adjusting the
capacitance of this capacitor.

C8, C9, C10 Improves noise immunity of the Hall signal.

C11 AGC amplifier frequency characteristics correction. Smoothes out ripples.

Initial reset pulse generation. Generates an initialization reset to the IC's internal

logic.

C12,C13 External crystal oscillator components

R2, R3, C14, C15 FG amplifier gain and frequency characteristics setting

R4, R5, R6, R7, C16, C17, C18 Servo constant

RS, R9, R10 Pull-up resistors

LB1814M Functional Description and External Components

1. Speed control circuit
This|1C adoptsa PLL speed control technique and provides stable motor operation with high precision and low jitter.
This PLL circuit compares the phase at the falling edge of the reference clock signal and falling edge of the FG pulse,
and outputs the phase error. The FG servo frequency is determined by the following formula, so the motor speed
must be determined by the number of FG pulses and crystal oscillator frequency.

fEG (servo) = Crystal oscillator frequency/Clock divisor

2. Three-phase full-wave current linear drive
This IC adopts a three-phase full-wave current linear drive to hold motor noise to an absolute minimum.
It suppresses motor noise by smoothing the output current waveform. Since oscillation may occur in the output block
depending on the motor used, the capacitors C4, C5 and C6 (of approx. 0.1uF) are connected between the OUT pins
and ground.

3. Current limiting circuit
The current limiting circuit limits the current (i.e., the peak current) to the level determined by the formula
loUT=VRFLVRL. In the reverse torque mode (braking), the current is limited to the level determined by the formula
loUuT=VREF2/R1. A schemein which the output drive current is limited is adopted for limiting operation. This
necessitates the phase compensation capacitor C3 (of approx. 0.1uF) connected between the FC pin and ground.

4. FG amplifier
The gain of the FG amplifier is determined by R2 and R3. G = R3/R2 defines the DC gain. C14 and C15 determine
the frequency characteristics of the FG amplifier (R2 and C14 make up a high-pass filter and R3 and C15 alow-pass
filter).
Since a Schmitt comparator follows the FG amplifier, it is necessary to determine the values of R2, R3 and C14, C15
so that the FG amplifier output is always 400mV p-p or higher. (It is desirable for the FG amplifier output to be set up
to be between 1 and 3V p-p during steady state rotation.) If the noise immunity level poses problemsin noise
evaluation, connect a capacitor of between 1000pF to 0.1uF between FGOUT pin and ground.
The FGIN- pin also serves to switch the Hall FG mode and pattern FG mode. When the Hall FG mode is selected, the
pin must be connected to the VREG pin.

N0.5198-11/13



L B1814M Discontinued
5. External capacitors
(1) Cland C2

Clisrequired for Vc stabilization and C2 for constant-voltage power supply stabilization. A constant-voltage
power supply is aso used within the IC chip circuits. It is stabilized by a capacitor (C2 with a capacitance of
approx 0.1uF). Select a capacitance for C1 at which the voltage fluctuations by the motor drive current are
stabilized. Noise has an adverse effect on both the V¢ and constant-voltage power supplies so adequate
stabilization measures need to be provided. C1 and C2 must be connected near the Ve pin and VREG pin of the
IC and connected to the ground pin with atrace as short as possible.

(2 c7
The capacitance value of C7 servesto adjust the stop characteristics of the motor in the brake mode. To have the
motor switched from the decelerated state to afull stop state smoothly when brake ison, it is necessary to select
its capacitance value that is appropriate for the motor in use (approx. 0.001 to 0.01uF). If adlight reverse rotation
tends to occur after the motor decelerates and almost halts, increase the capacitance value of C7. On the other
hand, if a slight forward rotation tends to occur, decrease the capacitance value of C7.
This I1C switches between the forward and reverse torques when the output is off whereby preventing through
current from occurring when switching the torque. C7 is also used to determine the output off period. The output
off time which occurs when switching between the forward and reverse torque modes is one period of BC
oscillation. Since the switching between the forward and reverse torque modes occurs when shifting the motor
into the constant speed mode or brake mode, too great a capacitance will increase the output off time, which
adversely affects on the performance of shifting the motor into the constant speed mode or brake mode.

(3) C8, C9and C10
The Hall signals are used for the speed control, braking, forward/reverse logic circuits, etc. If noise immunity
poses problems in noise evaluation, connect a capacitor of approx. 0.01uF between the Hall input pins IN+ and
IN-.

(4 Ccu1
Cllisathe AGC (Automatic Gain Control) pin smoothing capacitor. The AGC pin outputs the three-phase Hall
signal envelope, and is smoothed with a capacitor of approx. 0.1uF sinceit hasripple.
The capacitor C11 at the AGC pin isalso used to generate the initial reset pulse to the IC internal logic circuit.
Theinitia reset pulse is generated when the /B pin is placed in the start mode and is held on till the AGC pin
voltage (capacitor voltage) goes up to 1.0V. There are times when the LD pin is momentarily turned on at start
timeif theinitial reset isnot active. The capacitor C11 at the AGC pin is discharged in the power save mode
(motor stopped and the SD pin is held on). In amode in which the start and brake cycles dternate, if arestart is
attempted after a brake is applied and before the motor stops (power save mode established), noinitial reset pulse
will be generated because the C11 is then not discharged. In such a case, the LD pinislikely to turn on
momentarily at start time. In an application in which the start and brake cycles need to alternate, it is necessary to
allow a power save time (discharging time of 10 ms or longer with a0.1 uF capacitor).

6. Pins X1 and X2

A crystal oscillator and a capacitor are normally connected to the X1 and X2 pins of this|C. The authorization of the
oscillator manufacturer must be obtained when selecting the oscillator and capacitor to be connected externally to
avoid the problem.
When using an external input signal (CLK) without using a crystal oscillator element, connect a 13kQ resistor to the
X1 pinin series. In this case, the X2 pin must be held open.

fcLk=10 MHz (max.)

Input signal level range

Low-level voltage: 0.0V to 0.8V

High-level voltage: 2.5V to 5.0V
When using the external clock mode (setting the N pin to the Medium-level, no frequency division), connect the
external clock (EXT.CLK) to the X1 pin through a 13kQ resistor which is connected in series. In this case, the X2
pin must be held open.

fEXT.CLK=10kHz (max.) (pattern FG mode)

Input signal level range

Low-level voltage: 0.0V to 0.8V

High-level voltage: 2.5V to 5.0V
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LB1814M Discontinued
7. Servo constants

When calculating the servo constants, they will be heavily dependent on the motor actually used. Since experience is
generally required, these constants should be determined by the motor manufacturer. We can provide the IC
characteristics data required for the servo constants calculations as well as frequency characteristics simulation data
for the filter constants set by the motor manufacturer.

8. IC internal power dissipation calculation example (calculated at standard ratings)
(1) Power save mode (Vcc=5V, S/B pin = open, N pin voltage VN=5V)
Ps=Plcc2 + PN
=Vcee x lcc2 + VN X (VN/50k)
=5V x 180uA + 5V x (5V/50kQ)
=1.4mW
(2) In start mode
Example: Vcc=5V, |0=0.1A
Intercoil voltage VRm=Rm x |10 + Reverse electromotive force =2.0V
Output source transistor C-to-E voltage VgL = 2.9V
Output sink transistor C-to-E voltage Vg2 = 0.1V
HB pin sink current = 1mA, HB pin voltage = 4V

1) Power dissipation due to current drain ICC: P1L =V e x lcc =5V x 21mA = 0.105W
2) Power dissipation due to the Hall bias current: P2 = VHRB x IHB = 4V x 1mA = 0.004W
3) Power dissipation due to the output drive current: P3 = (10/100) x (VCg1 -0.7V) + (I0/100 x 1.5) X (Vcc = 0.7V)
=1mA x 2.2V + 1.5mA x 4.3V = 0.009W
4) Power dissipation due to the output transistor: P4=Vcglx o+ VCE2 X 10
=2.9V x0.1A + 0.1V x 0.1A = 0.300W
5) The IC stotal power dissipation in start mode: P=P1 + P2 + P3 + P4 = 0.42W

9. Measuring the IC's temperature rise
We recommend using the electrostatic breakdown prevention diode between the LD and ground pins of thisIC.
Disconnect the external pull-up resistor on LD pin when measuring.
(SANYO data: Approx. —2mV/°C at I|_p =-500uA, Vcc =5V, LD pin off)

B SANYO Semiconductor Co.,Ltd. assumes no responsibility for equipment failures that result from using
products at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listed in products specifications of any and all SANYO Semiconductor Co.,Ltd.
products described or contained herein.

B SANYO Semiconductor Co.,Ltd. strives to supply high-quality high-reliability products, however, any and all
semiconductor products fail or malfunction with some probability. It is possible that these probabilistic failures or
malfunction could give rise to accidents or events that could endanger human lives, trouble that could give rise
to smoke or fire, or accidents that could cause damage to other property. When designing equipment, adopt
safety measures so that these kinds of accidents or events cannot occur. Such measures include but are not
limited to protective circuits and error prevention circuits for safe design, redundant design, and structural
design.

M In the event that any or all SANYO Semiconductor Co.,Ltd. products described or contained herein are
controlled under any of applicable local export control laws and regulations, such products may require the
export license from the authorities concerned in accordance with the above law.

M No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise,
without the prior written consent of SANYO Semiconductor Co.,Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification" for the
SANYO Semiconductor Co.,Ltd. product that you intend to use.

H Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed
for volume production.

M Upon using the technical information or products described herein, neither warranty nor license shall be granted
with regard to intellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any third
party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third party's
intellctual property rights which has resulted from the use of the technical information and products mentioned
above.

This catalog provides information as of March, 2007. Specifications and information herein are subject
to change without notice.
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