Advanced Analog Circuits

Data Sheet

5-CHANNEL MOTOR DRIVER IC

AZ9259

General Description

The AZ9259 is a monolithic integrated circuit, and suit-
able for 5-channel motor driver which drives focus
actuator, tracking actuator, sled motor, spindle motor
and loading motor of VCD system.

This motor driver IC is available in standard HSOP-28
package.

Features

* 1 Phase, Full-wave, Linear DC Motor Driver
*  Built-in TSD (Thermal Shutdown) Circuit

*  Built-in 5V Regulator (with an External PNP
Transistor)

*  Built-in Mute Circuit
»  Built-in Loading Motor Speed Control Circuit

*  Wide Operating Supply Voltage Range: 6V to
13.2v

Applications

*  Video Compact Disk Player (VCD)
+  Compact Disk Player (CDP)
+  Other Compact Disk Media

HSOP-28

Figure 1. Package Type of AZ9259
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Pin Configuration

M Package
(HSOP-28)

po1tl [ |1 @ 28 | | GND3
po12 | | 2 27 | | DO4.2
DIt [ | 3 26 | | DO4.1
DIL2 [ | 4 25| | D2
REB | | 5 24 | | D41
Re0 [ 6 23| | Vg
MUTE | | 7 22 | | Vg
FIN FIN
(GND) (GND)
GND1 | | 8 21| | v,
D51 | | 9 20| | LbcTL

DI2 | |10 19| | D3
po21 | |11 18 | | DO3.2
DO2.2 | |12 17 | | DO3.1
GND2 | |13 16 | | DO5.2
D152 | | 14 15| | DO5.1

Figure 2. Pin Configuration of AZ9259 (Top View)
Oct. 2005 Rev. 1.2 BCD Semiconductor Manufacturing Limited
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Pin Description

Pin Number Pin Name Function
1 DO1.1 Focus output (-)
2 DO1.2 Focus output (+)
3 DI1.1 Focus input 1
4 DI1.2 Focus input 2 (Adjustable)
5 REB Regulator base
6 REO Regulator output, 5V
7 MUTE Mute
8 GND1 Ground 1
9 DI5.1 Loading input 1
10 Di2 Spindle input 2
11 DO2.1 Spindle output (+)
12 D02.2 Spindle output (-)
13 GND2 Ground 2
14 DI5.2 Loading Input 2
15 DO5.1 Loading output 1 (+)
16 DO5.2 Loading output 2 (-)
17 DO3.1 Sled output (-)
18 DO3.2 Sled output (+)
19 DI3 Sled input
20 LD CTL Loading motor speed control
21 Veel Supply voltage 1
22 Veer Supply voltage 2
23 VREF 2.5V bias
24 Dl4.1 Tracking input 1 (Adjustable)
25 Dl4.2 Tracking input 2
26 DO4.1 Tracking output 1 (+)
27 DO4.2 Tracking output 2 (-)
28 GND3 Ground 3
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Functional Block Diagram
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Figure 3. Functional Block Diagram of AZ9259
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Ordering Information
AZ9259 O - O
Circuit Type \— El: Lead Free
yp Blank: Tin Lead
Package
M28: HSOP-28
Package Temperature Part Number Marking ID Packing
Range Tin Lead Lead Free Tin Lead Lead Free Type
HSOP-28 0to 70°C AZ9259M28 | AZ9259M28-E1 | AZ9259M28 | AZ9259M28-E1 Tube
BCD Semiconductor's Pb-free products, as designated with "E1" suffix in the part number, are RoHS compliant.
Absolute Maximum Ratings (Note 1)
Parameter Symbol Value Unit
Supply Voltage Vee 18 \%
Driver Output Current lo 1 A
Power Dissipation Pb 1.7 (Note 2) w
Storage Temperature Range Tstg -55to 150 °C

Note 1: Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device.
These are stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated
under "Recommended Operating Conditions" is not implied. Exposure to "Absolute Maximum Ratings" for extended periods
may affect device reliability.

Note 2: The Power dissipation is reduced by 13.6mW for each increase in T, of 1°C over 25°C.

Recommended Operating Conditions

Parameter Symbol Min Max Unit
Supply Voltage Vce 6 13.2 \Y
Operating Temperature Ta 0 70 oc

Oct. 2005 Rev. 1.2 BCD Semiconductor Manufacturing Limited
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Electrical Characteristics
(Ta=25°C, V=8V, R =84, unless otherwise specified.)
Parameter Symbol Conditions Min Typ Max | Unit
Quiescent Circuit Current lcc No load 25 5 10 mA
Mute-on Current IMUTE Pin 7=GND 25 5 mA
Mute-on Voltage VMonN 0.5 Vv
Mute-off Voltage VMOEE 2 \Y
Regulator Part
Output Voltage VReG I.=100mA 4.7 5 53 \YJ
Load Regulation AVR3 1.=0 to 200mA -50 0 50 mV
Line Regulation AVee | Vec=61t0 13V, I =100mA -20 0 80 mV
Driver Part (Except for Loading Motor Driver)
Input Offset Voltage Vio -15 15 mvV
Output Offset Voltagel Voo1 -40 40 mv
Max Source Current 1 Isourcel | R =8Q — Ve 0.25 0.7 A
Max Sink Current 1 lginK1 R =8Q2 — GND 0.25 0.8 A
Max Output Voltage 3 Voms V|n=0.7V, V=13V 8.5 8.8 \
Max Output Voltage 4 Voma V=13V 8.5 8.8 \Y
Clqsed-Loop \oltage A Vee=13V 5 65 8 4B
Gain
Ripple Rejection Ratio RR V|N=0.1VRpms, T =120Hz 40 60 dB
Slew Rate SR V\n=1VRms, T =120Hz, Square Wave 1 2 Vius
Loading motor driver part (unless otherwise specified, V1 =opened)
Output Voltage 1 Vo1 Vping=5V, VpiN14=0V, R =45Q2 25 3.6 3.8 \%
Output Voltage 2 Vo2 Vping=0V, Vpin14=5V, R =45Q) 25 3.6 3.8 \%
- Ve =3.510 4.5V, Vp|ng=5V,
DUt SR Vocns | VT ™ o5 [ 12 | 15 | v
- Ver=3.510 4.5V, Vp|ng=0V,
Tl R Ve os [ 12 | 18 | v
Load Regulator 1 AVR11 1.=100 to 400 mA, Vping=5V, Vpin14=0V 100 700 mV
Load Regulator 2 AVR| 2 1. =100 to 400 MA, Vpng=0V, VpiN14=5V 100 700 mvV
Output Offset Voltage 2 Voo2 | Vping=5V. Vpin14=5V -40 40 mv
Output Offset Voltage 3 Voo3 Vping=0V, Vpin14=0V -40 40 mv
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Equivalent Circuits

2.5V

— e

QORO

Figure 4. Driver Input Figure 5. Driver Output
(Except for Loading Motor Driver)

50k

50k

Figure 6. Mute Input Figure 7. Bias Input
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Equivalent Circuits (Continued)

O,

Figure 8. Loading Motor Driver Input Figure 9. Loading Motor Speed
Control Input

Typical Performance Characteristics
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Figure 10. Vee Vs. lec Figure 11. Vee Vs. ImuTe
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Typical Performance Characteristics (Continued)
S 4.6 / 6.55
>E 44 / 6.50
Vee V) Ve V)

Figure 12. Vee VS. VReg
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Figure 14. Vee Vs. Voum
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Figure 13. Vee Vs. Aye
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Test Circuit

AZ9259

1 8Q
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2020,
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Oct. 2005 Rev. 1.2

Figure 15. Test Circuit Diagram of AZ9259
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Typical Application

SERVO PRE-AMP CONTROLLER

CONTROL FORWARD REVERSE

FOCUS TRACKING BIAS SLED SPINDLE

SLED LOADING
TRACKING MOTOR MOTOR
ACTUATOR @ @

0202020202020

GND3 DO4.2 DO4.1 DI42 DI41 V..V, Vee; LDcetl DI3 DO3.2 DO3.1 DO5.2 DOS5.1

AZ9259

DO1.1 DO1.2 DI1.1 DI1.2 REB REO MUTE GND DI5.1 DI2

DO2.1 DO2.2 GND2 DI5.2
0 G ¢ ° e ° 0 - ° NG 0 9 @ @
VCC ‘

KSB772 5V
FOCUS out @
ACTUATOR N
100uF —— SPINDLE
MUTE MOTOR
Low: ON
High: OFF

Figure 16. Typical Application of AZ9259 in Video Compact Disk Player

Oct. 2005 Rev. 1.2 BCD Semiconductor Manufacturing Limited
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Application Information

1. Mute «  The Vger gg is the output voltage of the band-
gap-referenced biasing circuit and acts as the
Pin 7 Mute Circuit input voltage of the TSD circuit.
High Turn-off . The_ base-emitter voltage of the transistor, Q11 is
Cow Tomon designed to turn-on at below voltage.
VBE:VREF BGXRlZ/(R11+R12):400mV

When the mute pin7 is open or the voltage of the
mute pin7 is below 0.5V, the mute circuit is acti-
vated so that the output circuit will be muted.
When the voltage of the mute pin is above 2V,
the mute circuit is stopped and the output circuit
operates normally.

If the chip temperature rises above 175°C, then

the TSD (Thermal shutdown) circuit is activated
and the output circuit is muted.

Output
Driver Bias

2. Thermal Hysteresis Shutdown

REF BG

R11 Output
Driver Bias

Q11

R12

w

When the chip temperature rises up to 175°C,
then the turn-on voltage of the Q11 would drop
down to 400mV. Hence, the Q11 would turn on
so the output circuit will be muted. But when the
temperature fall to 150°C, the Q11 will turn-off
again and the output will operate normally.

. Regulator

The VRreg gg is the output voltage of the band-
gap-referenced biasing circuit and is the refer-
ence voltage of the regulator.

The external circuit is composed of the transistor,
KSB772 and a capacitor, 100uF, and the capaci-
tor is used as a ripple eliminator and should have
a good temperature characteristics.

The output voltage, Vot is decided as follows.
VOUT=VREF BGX2 =2.5x2=5V (R2=R3)

KSB772
BG

REF

VOUT

D1 (5v)

R1

D2

Oct. 2005 Rev. 1.2
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Application Information (Continued)

4. Loading Motor Driver

! Buffer

+AV
R
COMP
() o—>0— i

REF1

The input voltages of (5V and 0V) or (OV and
5V) pairs are applied to the input pin9 and pinl4
respectively.

When the input voltages are applied to the input
pin9 and input pinl4, then the output of the com-
parator is decided depending the input voltage
status.

As shown in the above diagram, the difference
AV, [Vrep1H(IXR)]-[VRrer1-(IXR)], is applied to
the both terminals of the motor. The direction of
the motor is decided by the voltage difference,
+AV and -AV.

The output characteristics are as follows,

- If pin9=5V and pin14=0V, then pinl5=+AV
and pin16=-AV, hence the motor turns in forward
direction.

- If pin9=0V and pin14=5V, then pin15=-AV and
pinl6=+AV, hence the motor turns in reverse
direction.

- If pin9=5V and pin14=5V, then AV=0V, hence
the motor stops.

- If pin9=0V and pin14=0V, then AV=0V, hence
the motor stops.

When the rotation speed control of the loading
motor is desired, refer to the following.

5. Loading Motor Speed Control

Vec(8V)

4v

If the torque of the loading motor is too low
when it is used with the pin20 open, then it
should be used as the above diagram.

The desired torque could be obtained by select-
ing the appropriate resistor R as shown in the left
diagram.

If it is necessary, the Zener diode can be used in
the below diagram.

The maximum torque is obtained when the
applied voltage at pin20 is about 6.8V (at Vo=
8V).

Oct. 2005 Rev. 1.2
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Application Information (Continued)

Vec(8V)

4v

6. Driver (Except for Loading Motor Driver)

AMP - Al Buffer

Level
Shift

(D)o

Al Buffer
"

*  The voltage, Vrgp is the reference voltage given
by the bias voltage of the pin23.

*  The input signal through the pin3 is amplified by
10k/10k times and then fed to the level shift.

»  The level shift produces the current due to the
difference between the input signal and the arbi-
trary reference signal. The current produced as
+Al and -Al is fed into the driver buffer.

«  Driver Buffer operates the power Transistor of
the output stage according to the state of the
input signal.

»  The output stage is the BTL Driver and the
motor is rotating in forward direction by operat-
ing transistor Q1 and transistor Q4. On the other
hand, if transistor Q2 and transistor Q3 is operat-
ing, the motor is rotating in reverse direction.

*+  When the input voltage through the pin3 is
below the Vggg, then the direction of the motor
is in forward direction.

When the input voltage through the pin3 is above
the Vreg then the direction of the motor is in
reverse direction.

If it is desired to change the gain, then the pin4 or
pin24 can be used.

When the bias voltage of the pin23 is below
1.4V, then the output circuit is muted.

Hence for the normal operation, the bias voltage
should be used between 1.6V~6.5V.

7. Connect a bypass capacitor of 0.1uF between the
supply voltage sources and the ground to stabilize the
input supply voltage.

Oct. 2005 Rev. 1.2
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Application Information (Continued)

8. Radiation fin is connecting to the internal GND of
the package.
Connect the fin to the external GND.

Oct. 2005 Rev. 1.2 BCD Semiconductor Manufacturing Limited
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Mechanical Dimensions

HSOP-28
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IMPORTANT NOTICE

BCD Semiconductor Manufacturing Limited reserves the right to make changes without further notice to any products or specifi-
cations herein. BCD Semiconductor Manufacturing Limited does not assume any responsibility for use of any its products for any
particular purpose, nor does BCD Semiconductor Manufacturing Limited assume any liability arising out of the application or use
of any its products or circuits. BCD Semiconductor Manufacturing Limited does not convey any license under its patent rights or

other rights nor the rights of others.

MAIN SITE

BCD Semiconductor Manufacturing Limited

- Wafer Fab

Shanghai SIM-BCD Semiconductor Manufacturing Limited
800, Yi Shan Road, Shanghai 200233, China

Tel: +86-21-6485 1491, Fax: +86-21-5450 0008

REGIONAL SALES OFFICE

Shenzhen Office

Shanghai SIM-BCD Semiconductor Manufacturing Co., Ltd. Shenzhen Office
Advanced Analog Circuits (Shanghai) Corporation Shenzhen Office

278, Tower C, 2070, Middle Shen Nan Road, Shenzhen 518031, China

Tel: +86-755-8368 3987, Fax: +86-755-8368 3166

BCD Semiconductor Manufacturing Limited
- IC Design Group

Advanced Analog Circuits (Shanghai) Corporation
8F, Zone B, 900, Yi Shan Road, Shanghai 200233, China
Tel: +86-21-6495 9539, Fax: +86-21-6485 9673

Taiwan Office

BCD Semiconductor (Taiwan) Company Limited
4F, 298-1, Rui Guang Road, Nei-Hu District, Taipei,
Taiwan

Tel: +886-2-2656 2808, Fax: +886-2-2656 2806

USA Office

BCD Semiconductor Corporation

3170 De La Cruz Blvd., Suite 105, Santa Clara,
CA 95054-2411, U.S.A

Tel: +1-408-988 6388, Fax: +1-408-988 6386



