ICs for Compact Disc/CD-ROM Player Panasonic

AN8480NSB

3-phase full-wave motor driver IC

B Overview

The AN8480NSB is a 3-phase full-wave motor driver IC with a reverse rotation brake/short brake changeover function,
incorporating a thermal protection circuit with its protection monitor pin.

B Features

e 3-phase full-wave and snubberless

¢ FG output

e Current limit

e Reverse rotation prevention

e Thermal protection circuit built-in (with thermal protection monitozpin)

B Applications

e Various types of optical disk drive

B Package
e HSOP042-P-0400D

B Block Diagram
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Panasonic

B Pin Descriptions

Pin No. | Symbol Description Pin No. | Symbol Description
1 PG Power GND pin 15 SG Signal GND pin
2 H1+ | Hall element-1 positive input pin 16 Vee Supply voltage pin
3 H1- | Hall element-1 negative input pin 17 ECR | Torque command reference input pin
4 N.C. N.C. 18 EC Torque command input pin
5 H2+ | Hall element-2 positive input pin 19 N.C. | N.C.
6 H2- | Hall element-2 negative input pin 20 PCI Current feedback phase compensation pin
7 VH Hall bias pin 21 VM Motof supply voltage pin
8 H3+ | Hall element-3 positive input pin 22 CS Currentdet. pin 1
9 H3- | Hall element-3 negative input pin 23 N.C. | N.C.
10 SS Start/stop changeover pin 24 N.C. N.C.
11 TFLG | Thermal protection monitor pin 25 NG, | N.C.
12 FG FG signal output pin 26 A3 Drive'output 3
13 BRK | Brake mode setting pin 27 A2 Drive eutput 2
14 N.C. | N.C. 28 Al Drive output 1

B Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply voltage Vee 7.0 \
Vu 14.4

Control signal input Voltage & Vb 0to. Ve v
Supply current Ice 30 mA
Outpdt urrent ™ Tom) +1,200 mA
Hall bias\curtent Iyg 50 mA
Pawer dissipation * Pp 667 mW
Operating'ambicattemperature ! Topr —20 to +70 °C
Storagéjtempérature *! Te 55 to +150 °C

Note) Do not apply'external currents or voltagesto any pins/not specifically mentioned.

For circuit currents, '+denotes current flowing into the IC, and '—' denotes current flowing out of the IC.

#1: Except for the' operating ambient'tempetature and storage temperature, all ratings are for T, = 25°C.
*2: For 70°C and IC alone.
*3:n=1, 22, 26, 27, 28
#*4:n=2,3,5,6,8,9,10, 13,17, 18

B Recommended Operating Range

Parameter Symbol Range Unit
Supply voltage Vee 425t05.5 A\
Vm 45t0 14
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Panasonic AN8480NSB
B Electrical Characteristics at T, = 25°C
Parameter Symbol Conditions Min | Typ | Max | Unit

Overall

Circuit current 1 Iccy Ve =5V in power save mode — 0 0.1 mA

Circuit current 2 Iccs Vee=5V,Ip=0mA 1 8 16 mA

Start/stop

Start voltage Vsrart | Voltage with which a circuit operates 2.7 — — \Y
atVee=5VandL - H

Stop voltage Vgrop | Voltage with which a circuit becores | - — — 0.7 \Y
offat Vopc=5VandH —> L

Medium voltage Vmep | Voltage with which Vpg{ becomes 55 | — 1.75 \Y
low at Vec=5Vand EC=0V

Hall bias

Hall bias voltage Vus Vee=5V, Igg=20 mA 0.7 1.2 1.6 ‘ \Y

Hall amplifier

Input bias current Igy Vee=5Y — 1 S HA

In-phase input voltage range Vusr o/ Vec =5V 1.5 — 4.0 \'

Minimum input level Vinge | ¥egc=5V 60 Q7 ~" \mV[p-p]

Torque command

In-phase input voltage range EC Vee=5V 015 — 3.9 \'

Offset voltage ECor | Vec =5V -100 0 100 | mV

Dead zone ECpz | Vec =5V 25 75 125 mV

Input current ECin /| Vec=95 VL EC =ECR Z1:65 V. -5 -1 — ULA

Input/output gain Acs Vee=9V, Reg =050 0.75 1.0 | 1.25 | A/V

Output

High-level output saturation voltage’| “Voy Vee =5 Vg =-300-mA — 0.9 1.6 A\

Lowz=level output saturation voltage| Vo Vo5V, 1p=300 mA — 0.2 0.6 \Y

Torque limit currént Itp Viee=5 ¥V, R =0.5 Q 400 | 500 | 600 mA

FG

FG output high-level EGy Ve =5V, Izg=—-0.01 mA 3.0 — | Ve \

FG output low-level FG Vee=5V, Igg=0.01 mA — — 0.5 v

In-phase input voltage range ViR | Vece=5V, 1.5 — 3.0 v
Input D-range at H2+, H2—

FG hysteresis width Hig Vee=5V 1 10 20 mV

Brake cirrcuit

Short brake model level Vsgr | Vec=5V — — 1.0 v

Reverse rotation brake mode level Vrer | Vec=5V 3.5 — — \Y

Short brake start level Vsgrl | Vec=5 V,ECR=1.65V 1.65 | 1.74 | — \Y

Short brake current Isgr Vee=5V 12 35 — mA
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AN8480NSB Panasonic

B Electrical Characteristics at T, = 25°C (continued)

¢ Design reference data
Note) The characteristics listed below are theoretical values based on the IC design and are not guaranteed.

Parameter Symbol Conditions Min | Typ | Max | Unit

Thermal protection

Thermal protection operating Tspon | Vec=5V, AEC =100 mV — 160 — °C

temperature

Thermal protection hysteresis width) ATsp | Vce=5 V, AEC = 100 mV °C

Thermal protection flag

Level at thermal protection = on Vispon | Vec=5V A\

Level at thermal protection = off | Vrspopr | Vec =5V \Y
B Usage Notes

Prevent this IC from being line-to-ground fault. (To b te, do not short-circui Al (pin 28), A2 (pin 27)
and A3 (pin 26) with VM pin (pin 21).) . O
X

B Application Notes
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B Application Notes (continued)
¢ Phase conditions between Hall input and output current

Phase of Hall pin Hl H3
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e Power consumption calculation‘method
You can find a rough value of electric power to bé consumed in the IC in the following-method and the use of EXCEL
(computer soft ware) will enable you to put it onsa,graph.

Calculating formula:
1. Let an induced/voltage generated ifi'each phase as below:
(Reference t@ a motor center point)

Ex1= Eqg xsint (X) - - - (1) Exy = Eq X sim(XH120)5 ¢ ¥ (2)
En; =Ep X sin (X4+240) - - .(3) X: Phase angle

2. Leta current flowingdn each phase as below:
Ia7= Lgxsin (X) - a(4) L=y X sin(X+120) - - - (5)
1532 Io X sin (X4240) =, - (6)

3. The voltages generated by a wire-wound resistanice of a motor are:

Vri =11 X R - £6(7) Vid=Iao%R -+ (8) Vrz=Ia3 xR+ (9)
4. In each phase, add the voltage,generatéd by an induced voltage and that by a wire-wound resistance.
Vai'=()+#) Var=(2)+(5) Vasz'=(3)+(6)

5. As the lowest voltage in each phase angle must be 0 V, you can get the voltage to be generated in each phase by
means of subtracting the lowest voltage from the voltage of the remaining two phases.
Var=Vai' =MIN (Va1', Vo', Va3 - - - (10)
Vaz=Va' =MIN (Va1', Vao', Vas) - - - (1)
Va3 =Vas' =MIN (Va1 Vo', Va3 - - - (12)
6. Subtract the supply voltage from each phase's voltage found in item 5 and then multiply it by each phase's current,
so that you can get the power consumption.

3
PZZ(IZ_VAn)XIAn

n=1
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W Application Notes (continued)
e Theory of thermal resistance
A chip temperature or the fin temperature can be understood in the same way as Ohm's Law.

T; :Chip temperature

T, : Ambient temperature

P :Electric power generated by IC

R;..: Thermal resistance between a chip and a pack

R...: Thermal resistance between a package and a surface of a heat sink or free air
R; : Thermal resistance between a package and surface of a heat sink

T,=T, +P X (Ric + Ry // Ry @

Make sure that Tj does not exceed 150°C.
If it exceeds 150°C, you can suppress the rise of a chip tem I adding a heat si quivalent to
R; in the above figure.

Tj=T, +Px (Rj.+Rc, /Ry

A package surface and the fin are available for a tefn
measurement because a package surface measuremen

recommendable for

ent meas){@ result.

o

B Application Circuit Example

Vy=12V
21|VM
2 cm?
Res=05Q
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High: Start M & Low: TSD on
Medium: FG is on. £ < 0.1 uF Low: Short brake ~ High: TSD off
Low: Stop High: Reverce rotation brake
Vee=5V
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)(The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products, and no license is granted under any intellectual property right or other right owned by our company or any other
company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any other
company which may arise as a result of the use of technical information described in this book.

(3)/The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

« Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment,.combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)(The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the produefs, therefore, ask for the'most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements,

(5){When designing your equipment, comply with the range of absolutefmaximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not torexceed, the'range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwises we will not be liable for any
defect which may arise later in your equipment.

[1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systéms such as redundant, design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)Comply with the instructions for use in order to prevent breakdown,and characteristics, change due to extemnal factors'(ESD, EOS,
thermal stress and mechanical stress) at the'timeérof handling, mounting or at customer's process. When ‘using products for which
damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first-openifig the packages.

(7)[This book may be not reprinted or reproduced. whether wholly or partially, without the prior“written permission of Matsushita
Electric Industrial Co., Ltd.
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