
Ordering number: EN3851B 

SA\YO 

Monolithic Linear IC 

No. 3851B LA9210M 
Analog Signal Processor 

for CD Players 

OVERVIEW 
The LA9210M is a bipolar analog signal processor and 
servocontroller IC for CD players. It is designed to be 
used with an LA7860/65 series digital signal processor 
and a minimum of external components to form a 
complete controller for a compact disc player. 

The LA9210M operates from either a single 5 V supply, 
single-ended 5 V and 7 V supplies or a dual ±5 V 
supply and is available in 80-pin QIPs. 

FUNCTIONS 
RF amplifier 
Slice level control 
Voltage-controlled oscillator (VCO) 
VCO control amplifier 
Automatic laser power control (APC) 
Focus error amplifier 
Tracking error amplifier 
Track jump amplifier 
Focus servo preamplifier 
Tracking servo preamplifier 
Spindle servo preamplifier 
Sled servo preamplifier 
RF detector 
HF level detector 
Defect detector 
Shock detector 
Focus switch 
Tracking servo gain switch 
Tracking error slice comparator 

FEATURES 
• Minimum of external components required 
• Normal and double-speed VCO 
• 5 V supply, single-ended 5 V and 7 V supplies or dual 

±5 V supply 
• 80-pin QIP 
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LA9210M 

SPECIFICATIONS 

A b s o l u t e M a x i m u m R a t i n g s 

Parameter Symbol Rating Unit 

Single-ended supply voltage. See note 1. 
Vcc 10 

V Single-ended supply voltage. See note 1. 
VDD 7 

V 

Dual supply voltage. See note 2. 
VCC - VEE 13 

V Dual supply voltage. See note 2. 
VDD 7 

V 

TDO, FDO, SFDO and SLDO input current II 1 mA 

TOO, FDO, SFDO and SLDO output current lo 1 mA 

Power dissipation Pd 480 (Ta 5 60 °C) mW 

Operating temperature range TQPF -25 to 75 °C 

Storage temperature range TFLTG —40 to 150 ° C 

Notes 

1. VEE connected to ground, Vcc £ VDD 

2. VREF1, VREF2 and VREF3 connected to ground, Vcc ^ VDD 

R e c o m m e n d e d O p e r a t i n g C o n d i t i o n s 
T„ = 25 

Parameter Symbol Rating Unit 

Dual supply voltage 

Vcc 5 

V Dual supply voltage VDD 5 V Dual supply voltage 

VEE - 5 

V 

Single-ended supply vollage ranges. See note 1. 
VCC 4.2 to 8.0 

V Single-ended supply vollage ranges. See note 1. 
VDD 4.2 to 6.0 

V 

Dual supply vollage ranges. See note 2. 

Vcc 4.2 lo 6.0 

V Dual supply vollage ranges. See note 2. VDD 4.2 to 6.0 V Dual supply vollage ranges. See note 2. 

VEE -6.0 to -4.2 

V 

Notes 

1. VEE connected to ground 
2. VREF1, VREF2 and VREF3 connected to ground 

Elec t r ica l C h a r a c t e r i s t i c s 

Supply current 

Vcc = 5 V, V D D = 5 V , V E E = - 5 V, T , = 2 5 * C , V R E F I = V R E F 2 = V R E R = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Supply current 

lee 9 18 27 

mA Supply current IDD 10 15 20 mA Supply current 

IEE -28 - 1 9 -10 

mA 

No. 3851—3/14 



LA9210M 

RF amplif ier 

Vcc = 5 V , V D D = 5 V , V E E = - 5 V , T , = 2 5 " C , V R E F I = V R E F Z = V R E R = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

RF offset voltage VRF(ofl) FIN1 and FIN2 open, 
measured at RFSM -0.65 -0.3 0.05 V 

FIN 1 and FIN2 RF voltage gain GVRF 
Rg = 1 Mft, RL = 33 k£l, 
f = 200 kHz -12.5 - 1 1 . 0 -9.5 dB 

Focus error amplifier 

Vcc = 5 V, V D D = 5 V , V E E = - 5 V , Ta = 25 °C, V R E F I = V R E F 2 = V R E F J = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Offset voltage VFE(OIF) 
FIN1 and FIN2 open, 
measured at FEAO -50 0 50 mV 

FIN1 and FIN2 voltage gain GVFE 
Pa = 1 M£J, RL = 33 k£i, 
f = 1 kHz -15.0 -11.5 -8.0 dB 

FIN1 and FIN2 voltage gain 
differential AGVFE Rg = 1 MQ, RL = 33 kQ -1.5 0 1.5 dB 

Cutoff frequency ^FE(OO) 
Measured at the half power 
point ( -3 dB) - 30 - kHz 

Focus drive amplifier 

Vcc = 5 V, V D D = 5 V , V E E = - 5 V , Ta = 25 °C, V R E F I = V R E P 2 = V R E F S = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Offset voltage VFO(off) 
FEAO grounded, 
measured at FDO -110 0 110 mV 

Voltage gain GVFD FEAO input 21.0 22.5 24.0 dB 

LOW-level search voltage VFSL 
VFOCUS = 5 V, 
VFD+ = 1.5 V 

-3.1 -2.0 -0.9 V 

HIGH-level search voltage VFSH 
VFOCUS = 5 V , 
VFD* = 3 . 5 V 

0.9 2.0 3.1 V 
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LA9210M 

Tracking error amplif ier 

Vcc = 5 V , V D D = 5 V , V E£ = - 5 V , Ta = 25 °C, V R E F I = V R E R = V F E F S = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
min typ max 

Unit 

Offset voltage VTE(off) 

5 k& resistor between FN 
and F0P 10 K£L resistor 
between FN and ground, 
E and F open, measured 
at TEAO 

- 2 0 0 0 2 0 0 mV 

Voltage gain GVTE 

5 k£2 resistor between FN 
and FO, 10 k£l resistor 
between FN and ground, 
E and F open, f = 1 kHz 

1.0 4.5 8.0 dB 

Voltage gain differentia) AGVTE 
5 kQ resistor between FN 
and FO, 10 k n resistor 
between FN and ground 

- 1 0 1 dB 

Cutoff frequency flE(oo) Measured at the 
half- power point ( -3 dB) - 3 0 - kHz 

Tracking error preamplifier 

Vcc = 5 V, V D D = 5 V, V E E = - 5 V, T a = 25 °C, V R E F , = V R E K = V R E F J = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Offset voltage VTP(OH) 

5 k£i resistor between FN 
and FO, 10 k n resistor 
between FN and ground, 
measured at TPAO 

- 3 5 0 0 350 mV 

Voltage gain GVTP 

5 k£l resistor between FN 
and FO, 10 k n resistor 
between FN and ground, 
TPA+ open, 1 M f l resistor 
between E and F, 
f = 1 kHz 

7,0 10.5 14.0 dB 

Tracking detector amplifier 

Vcc « 5 V, V D D = 5 V, V E E = - 5 V , T, = 25 °C.r V R E F I = V R E R = V R E R = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
min typ max 

Unit 

Offset voltage VTO(oH) 
200 k n resistor between 
TOFS and ground, 
measured at TDO 

-120 0 120 mV 

Voltage gain GVRO 
200 k n resistor between 
TOFS and ground, 
TOFS input, TD- open 

16.5 18.0 19.5 dB 
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LA9210M 

P e a k hold circuit 

Vcc = 5 V , V D D = 5 V , V E E = - 5 V , Ta = 25 'C, V R E F I = V R E R = V R E B = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Offset voltage VpH(ofl) 
IFINI = IFIN2 = 7 . 3 j i A , 
measured between PH and 
RFSM 

- 0 . 2 - 0 . 1 0 .1 V 

RF detector 

V C C = 5 V , V D D = 5 V , V K = - 5 V , T A = 2 5 ° C , V R E F I = V R E F 2 = V R E B = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

LOW-level threshold voltage VDRFLXTO) 

The voltage on PH at 
which DRF goes LOW - - 0 .5 

V LOW-level threshold voltage VDRFLXTO) The voltage between PH 
and VREF1 at which DRF 
goes LOW. REF1, REF2 
and REF3 open 

- - 0 . 2 8 

V 

HIGH-level threshold voltage VDRFH(TC} 

The voltage on PH at 
which DRF goes HIGH 1.15 - -

V HIGH-level threshold voltage VDRFH(TC} The voltage between PH 
and VREFI at which DRF 
goes HIGH. REF1, REF2 
and REF3 open 

0 .72 - -

V 

LOW-level output vollage VDRF{OL) - 0 0 .6 V 

HIGH-level output vollage VonF(OH) 4.0 4.1 4 .6 V 

Focus zero-crossing detector 

Vcc = 5 V, V D D = 5 V , V E E = - 5 V , Ta = 25 °C, V R E F I = V R E F S = V R E F B = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

LOW-level threshold voltage VFZDL(T0) 
1 MQ FIN2 input resistor, 
the voltage on FEAO at 
which FZD goes LOW 

- - - 0 . 8 5 V 

HIGH-level threshold voltage VFZDH[T0) 
1 Mft FIN2 input resistor, 
the voltage on FEAO at 
which FZD goes HIGH 

- 0 . 3 5 - - V 

LOW-level output voltage VFZCKOL) - 0 0 .6 V 

HIGH-level output voltage VFZD(0H) 4.0 4.1 4 .6 V 
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Bot tom hold circuit 

Vcc = 5 V, VDD = 5 V, V E E = - 5 V, Ta = 25 °C, V R E P I - V R E F J = VREFS = 0 V unless otherwise noted 

Parameter Symbol 
Rating 

Unit Parameter Symbol 
mln typ max 

Unit 

Offset voltage VBH(O(I) 
IFIMT = IFIN2 = 7 . 3 J iA , 
measured between BH and 
RFSM 

-0.2 -0.1 0 . 1 V 

High-frequency level comparator 

Vcc = 5 V, V D D = 5 V , V E E = - 5 V , T A = 2 5 ' C , V R E F I = V R E F 2 = V R E F J = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

LOW-level threshold voltage VHFKTO) 
VPH = 0 V, the voltage on 
BH at which HFL goes 
LOW 

- - -0.7 V 

HIGH-level threshold voltage VHFHCTO) 
VPH = 0 V, the voltage on 
BH at which HFL goes 
HIGH 

-0.3 - - V 

LOW-level output voltage VHF(OL) - 0 0.6 V 

HIGH-level output voltage VHF(OH) 4.0 4.1 4.6 V 

Tracking error slice comparator 

Vcc = 5 V, V D D = 5 V, V E E = - 5 V, T A = 2 5 ° C , V R E F I = V R E F I - V R E F J = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

LOW-level threshold voltage VTESL(TO) 

100 k£2 TES1 input 
resistor, the voltage on 
TES1 at which TES goes 
LOW 

1.0 1.7 2.5 V 

HIGH-level threshold voltage VrESHfTO) 

100 k£J TES1 input 
resistor, the voltage on 
TES1 at which TES goes 
HIGH 

2.5 3.5 4.0 V 

LOW-level output voltage VTES(04 0 0.2 1.0 V 

HIGH-level output voltage VTES(OH) 4.0 4.1 4.6 V 

J u m p pulse amplif ier 

Vcc = 5 V , V D D = 5 V, V E E = - 5 V, T a = 25 "C, V R E F I = V R E F S = V R E F J = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Offset voltage Vjp(o(T) Measured at JPO -20 0 20 mV 

LOW-level output voltage VjP(OL) JP- = 5 V -3.55 -3.20 -2.85 V 

HIGH-level output voltage VjP(OH) JP+ = 5 V 2.85 3.20 3.55 V 
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Servo pulse amplifier 

Vcc = 5 V, V D D = 5 V , V E E = - 5 V, Ta = 25 'C, V R E F I = VREF2 = VREFB = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Offset voltage VsP(oH) Measured at SPO -20 0 20 mV 

LOW-level output voltage Vsp(oq VCLV- = 5 V -3.55 -3.20 -2.85 V 

HIGH-level oulput voltage VsP(0H) VCLV+ = 5 V 2.85 3.20 3.55 V 

Spindle drive amplifier 

Vcc = 5 V , V D D = 5 V , V E E = - 5 V , T , = 25 "C, V R E F I = V R E R = V R E B = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Offset voltage VsPD(OFL) 
51 k£2 resistor between 
SPD- and SPDO, 
measured at SPDO 

-110 0 110 mV 

Voltage gain GVSPD 
51 k n resistor between 
SPD- and SPDO, 51 k f l 
SPD- input resistor 

-1.5 0 1.5 dB 

Sled amplif ier 

Vcc = 5 V, V D D - 5 V , V E E = - 5 V , T a = 25 "C, V R E F I = VREF2 = VREFS = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Offset voltage VsiD(o(0 SLEQ grounded, measured 
at SLDO -60 0 60 mV 

Output voltage with gain VsLD(Q) SLEQ grounded, 
Isu = 10 nA 1.2 1.9 2.6 V 

VCO control amplifier 

Vcc = 5 V, V D D = 5 V , V E E = - 5 V , Ta = 25 V R E F ! = VREF2 - VREPB = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Quiescent output voltage WC0C{0) Measured at VCOC 2.3 2.5 2.7 V 

Output voltage with gain Vvcoc(a) IPDO = 10 JiA 3.15 3.50 3.85 V 
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Sl ice level comparator amplifier 

Vcc = 5 V, V D D = 5 V, V E E = - 5 V, T A = 2 5 " C , V R E F I = V R E F Z = V R E E J = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
min typ max 

Unit 

Output voltage VsLC(0) 

10 k n resistor between 
SLCO and EFMO-, 10 kf2 
resistor between EFMO+ 
and 2.5 V reference 

2.4 2.5 2.6 V 

Focus switch 
Vcc = 5 V, V D D = 5 V, V E E = - 5 V, T , = 25 'C , V R E F I = V R E F 2 = VREFB = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
min typ max 

Unit 

Offset voltage VFSW(OFL> 
VFOCS = 5 V, 
measured at FEAO -20 0 20 mV 

Focus switch OFF threshold voltage VFSW1(T0) 
The voltage on FOCS at 
which the focus switch 
turns OFF 

- - 1.0 V 

Focus switch ON threshold voltage VFSW2(T0) 

The voltage on FOCS at 
which the focus switch 
turns ON 

4.0 - - V 

Tracking OFF switch 

Vcc = 5 V, V D D = 5 V , V E E = - 5 V , Ta = 25 °C, V R E F I = V R E F 2 = V R E B = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
min typ max 

Unit 

Offset voltage VTFS{OFL) 
VTOFF = 5 V, 2 0 0 k £ l 
TOFS input resistance, 
VTOFS = 0 .126 V 

-20 80 160 mV 

Tracking OFF switch OFF threshold 
voltage ViFstfro) 

The voltage on TOFF at 
which the tracking OFF 
switch turns OFF 

- - 1.0 V 

Tracking OFF switch ON threshold 
voltage VTFS2(T0) 

The voltage on TOFF at 
which the tracking OFF 
switch turns ON 

4.0 - - V 

Tracking hold switch 

Vcc = 5 V, V D D = 5 V, V E E = - 5 V, T» = 25 *C, V R E F I = V R E P 2 = V R E B = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
min typ max 

Unit 

Offset voltage VTHS(ON) 

56 k n resistor between 
THDS and 5 V reference, 
V m o = 5 V, 
measured at THDS 

-60 0 60 mV 

Tracking hold switch OFF threshold 
voltage VTHSI(TO) 

The voltage on TULD at 
which the tracking hold 
switch turns OFF 

- - 1.0 V 

Tracking hold switch ON threshold 
voltage VTHS2(T0) 

The voltage on THLD at 
which the tracking hold 
switch turns ON 

4.0 - - V 
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Tracking servo gain switch 

Vcc = 5 V , V D D = 5 V, V E E = - 5 V, T A = 2 5 ° C , V R E F I = VREF2 = VREFS = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Tracking gain LOW-level switch OFF 
threshold vollage VrosifTp) 

The voltage on TGL at 
which the tracking gain 
LOW-level switch turns OFF 

- - 1.0 V 

Tracking gain LOW-level switch ON 
threshold vollage VT{»S2(TQ) 

The voltage on TGL at 
which the tracking gain 
LOW-level switch turns ON 

4.0 - - V 

Sled amplifier OFF switch 

Vcc = 5 V, V D D = 5 V , V E E = - 5 V , T, = 25 *C, V R E P I = V R E F I = VRETO - 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Sled OFF switch OFF threshold 
voltage VSFS1(T0) 

The voltage on FEEOOF at 
which the sled OFF switch 
turns OFF 

- - 0.5 V 

Sled OFF switch ON threshold 
voltage VSFS2{TO) 

The voltage on FEEDOF at 
which the sled OFF switch 
turns ON 

2.0 - - V 

Automatic laser power control circuit 

Vcc = 5 V, V D D = 5 V, V E E = - 5 V , T, = 25 °C, V R E F I = VREF2 = VREK> = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Start voltage P VAPCP{S) 
LDC open, VLDD = - 3 V, 
measured on LDS - 4 . 9 5 - 4 . 9 1 —4.B7 V 

End voltage P VAPCP(E) 
LDC open, VUJD = 3 V, 
measured on LDS - 4 . 8 5 - 4 . 8 1 - 4 . 7 7 V 

Start voltage N VAPCN(S) 
LDC grounded, 
VLDD = 3 V, 
measured on LDS 

—4.93 —4.89 - 4 . 8 5 V 

End voltage N VAPCN(E) 
LDC grounded, 
VLDD = - 3 V, 
measured on LDS 

- 4 . 8 7 - 4 . 8 3 - 4 . 7 9 V 

OFF voltage P VAPCP(0FF) LDC open, VLASER = 5 V 4.0 4.6 5.0 V 

OFF voltage N VAPCN(OFF) 
LDC grounded, 
VLASER = 5 V 

- 5 . 0 - 4 . 3 - 4 . 0 V 

Automatic power control OFF 
threshold voltage VAPCI 

The voltage on LASER at 
which the locus switch 
turns OFF and the 
automatic power control 
circuit turns ON 

- - 1.0 V 

Automatic power control ON threshold 
voltage VAPC2 

The voltage on LASER at 
which the focus switch 
turns ON and the automatic 
power control circuit turns 
OFF 

4.5 - - V 
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Defect detector circuit 

Vcc = 5 V, V D D = 5 V, V E E = - 5 V, Ta = 25 *C, V R E F I = V R E F Z = V R E F S = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Offset voltage VOF(OFL) 
IFINI = IFIN2 = 7 . 3 (XA, 
10 k£2 resistor between 
FEFO and ground 

0.2 0 .4 0 . 6 V 

LOW-level output voltage VQF(OL) - 0 0 . 2 V 

HIGH-level output voltage VDF(OH) 4 .0 4 . 8 5 . 0 V 

Shock detector circuit 

Vcc = 5 V , V D D = 5 V, V E E = - 5 V, T, = 25 "C, V R E F I = V R E F 2 = V R E F S = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Quiescent voltage VsH(OFF) Measured on ATSC 2.3 2.5 2.7 V 

Detector LOW-level threshold voltage VsHCLfTO) 
ATSC- current 
(between 0 and - 1 5 JJLA) 
at which VTHDS = 4 V 

- 9 . 0 -7.5 - 6 . 0 H A 

Detector HIGH-level threshold voltage VsHCHfTO) 
ATSC- current 
(between 0 and -15 ^A) 
at which VTHDS = 4 V 

6.0 7.5 9 . 0 H A 

Voltage-controlled oscillator 

Vcc = 5 V, V D D = 5 V, V E E = - 5 V , T > = 2 5 " C , V R E F I = V R E F 2 = V R E F S = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Free-running Irequency Ivco 

LC7860/65 grounded, 
ICLK = 4.3224 MHz, 
V2FREQ = 0 V , 
160 k f l resistor between 
LF1 and 5 V 

8 .14 8 . 6 4 9 . 1 4 

MHz Free-running Irequency Ivco 
VLC7BSV65'= 5 V , 
fcLK = 2.1609 MHz, 
V2FREQ = o V , 
160 kft resistor between 
LF1 and 5 V 

8.14 8.64 9.14 

MHz 

Maximum adjustment frequency Afvco 

VPDO = 2 V , 
VLC786(Y8S = 5 V , 
fcix = 2.1609 MHz, 
V2FREG = 0 V, 
160 resistor between 
LF1 and 5 V 

0.60 0.95 - MHz 

Minimum adjustment frequency AfvC02 

VPDO = 3 V , 
VLC7B6(V6S = 5 V , 
fcLK = 2.1609 MHz, 
V2FREQ = 0 V, 
160 kO resistor between 
LFL and 6 V 

- -0.95 - 0 . 6 0 MHz 
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Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Output voltage 

VvC01(0} 

VLC7B6(V6S = 5 V, 
fcLK = 2.1609 MHZ, 
V2FREQ = 5 V, 
160 kQ resistor between 
LF1 and 5 V 

0.5 2.0 4.0 

Output voltage 

VvC02(0) 

VLC786(V6S = 5 V, 
ICLK = 2.1609 MHz, 
V2FREQ = 0 V, 
160 k£2 resistor between 
LF1 and 5 V 

0.5 2.0 4.0 

Reference voltage 

Vcc = 5 V, V D D = 5 V , V E E = - 5 V , T A = 25 'C, V R E F I = VREFS = V R E R = 0 V unless otherwise noted 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

VREFI reference voltage VREFI 
Measured at VREF1 with 
VREFI open -3.55 -3.30 -3.05 V 

VREF3 reference voltage VREFS 
Measured at VREF3 with 
VREF2 and VREFS open -0.15 0 0.15 V 
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Measurement Circuit 
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Typ ica l P e r f o r m a n c e Character is t ics 
Power dissipation vs. ambient temperature 

0 SO 40 DO SO 100 
AmW«nl tofflpttttui* <*Q 

• No products described or contained herein are intended for use in surgical implants, life-support systems, 
aerospace equipment, nuclear power control systems, vehicles, d isaster /cr ime-prevent ion equipment and 
the like, the failure of which may directly or indirectly cause injury, death or property loss. 

• Anyone purchasing any products described or contained herein for an above-mentioned use shall: 
© Accep t full responsibil i ty and indemnify and defend S A N Y O E L E C T R I C CO., LTD. , i ts aff i l iates, 

subsidiaries and distributors and all their off icers and employees, jointly and severally, against any 
and all claims and litigation and all damages, cost and expenses associated with such use: 

2) Not impose any responsibility for any fault or negligence which may be cited in any such claim or 
litigation on SANYO E L E C T R I C CO., LTD., its affiliates, subsidiaries and distributors or any of 
their of f icers and employees jointly or severally. 

• Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantees 
are made or implied regarding its use or any infringements of intellectual property rights or other rights of 
third parties. 
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