| Ordering number : ENA0288 |

SANYO Semiconductors
SA/MY 0 DATA SHEET

Bi-CMOS IC

| V8227 G — For MD and UMD
System Motor Driver IC

Overview
The LV8227LG isasystem motor driver |C that implements all the motor driver circuits needed for MD and UMD
(Universal Media Disk) products. The LV8227LG provides a three-phase PWM spindle driver, asled driver (astwo
three-phase stepping motor driver channels), and focus and tracking drivers (as two PWM H bridge driver channels).
Since the LV 8227L G uses Bi-CMOS process, it can contribute to further miniaturization, thinner from factors, and lower
power in end products.

Functions
e PWM H bridge motor drivers (2 channels)
¢ Three-phase stepping motor driver (2 channels)

Specifications
Absolute Maximum Ratings at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Supply voltage range 1 Ve max 6.5 \%
Supply voltage range 2 VG max 15.0 \%
Output block supply voltage VM max 6.5 \%
H-bridge channel 1 and 2 output current o maxi1 0.3 A
Three-phase half-bridge channel 1 lo max2 0.3 A
output current
Three-phase half-bridge channel 2 Io max3 0.6 A
output current
Allowable power dissipation 1 Pd max1 Independent IC 0.3 w
Allowable power dissipation 2 Pd max2 Mounted on the specified board * 1.45 w
Operating temperature Topr -20 to +85 °C
Storage temperature Tstg -55 to +150 °C

The specified board *: 50x40%x0.8mm?® 4-layer glass-epoxy circuit board.

Allowable Operating Ranges at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Control circuit supply voltage Vce 1.6t05.0 \
Predriver supply voltage VG VM+5.0 to 12.0 \
Output block supply voltage VM 2.3t05.0 \%

B Any and all SANYO Semiconductor products described or contained herein do not have specifications
that can handle applications that require extremely high levels of reliability, such as life-support systems,
aircraft's control systems, or other applications whose failure can be reasonably expected to result in
serious physical and/or material damage. Consult with your SANYO Semiconductor representative
nearest you before using any SANYO Semiconductor products described or contained herein in such
applications.

B SANYO Semiconductor 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
products described or contained herein.

SANYO Semiconductor Co., Ltd.
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LV8227LG

Electrical Characteristics at Ta=25°C,Vcc=24V,VM =3.6V,VG =95V

" Ratings .
Parameter Symbol Conditions Unit
min typ max
Control circuit supply voltage
Control circuit supply voltage 1 Icct STALL pin: high (operating) 15 HA
Conditions: ST1 and ST2 pins
Control circuit supply voltage 2 lcc2 STALL pin: low (standby mode) 1.0 UA

Predriver supply voltage

Predriver supply voltage 1 Ig1 STALL pin: high (operating) 15 mA
Conditions: ST1 and ST2 pins

H bridge (2 channels): 88.2kHz
Three-phase driver (2 channels):176.4kHz

Predriver supply voltage 2 g2 STALL pin: low (standby mode) 1.0 A
STALL pin

High-level input voltage range VsTALLH Vcex0.8 Vee \

Low-level input voltage range VataLLL 0 Vcex0.2 \

STALL pin pull-down resistor RsTALL 0.33 0.6 1.0 MQ

Three-Phase Stepping Motor Block (spindle and sled) at Ta=25°C,Vcc=24V,VM =3.6V,VG =95V

Ratings
Parameter Symbol Conditions Unit
min typ max

Output Block

Output on resistance RonU, V, W Sum of the high and low-side output on 0.75 1.40 Q
resistances,VG = 9.5V

Decoder Input Pins
(U1, 2to WI1, 2 ST1, 2)

High-level input voltage range VIH Vcex0.8 Vee \
Low-level input voltage range ViL 0 Veex0.2 \
ST pin pull-down resistor RsT 0.33 0.6 1.0 MQ
Comparator Block

Input offset voltage VOFs -5 +5 mv
Common-mode input voltage Vem 0 VM \%
range

High-level output voltage VoH lp =-0.5mA Vcex0.8 Vee \
Low-level output voltage VoL lo =0.5mA 0 Vcex0.2 \
PWM Pin (PWM1,2)

High-level input voltage range VpwmH Vcex0.8 Vee \
Low-level input voltage range VpwmL 0 Vcex0.2 \
PWM input frequency fpwmIN 88.2 176.4 kHz

H-Bridge Block (focus and tracking) at Ta=25°C, Vcc =24V, VM =3.6V, VG = 9.5V

Ratings
Parameter Symbol Conditions Unit
min typ max
Output Block
Output on resistance Ron1,2 Sum of the high and low-side output on 0.7 1.30 Q
resistances
VG =9.5V
Output transmission delay time TRISE Design target value 0.1 us
(H bridge) TEALL Design target value 0.1 us
Minimum input pulse width Trmin Input pulse width: 89 ns 70 ns
Design target value
H-Bridge Input Pins (FI1, FI2, RI1, and RI2)
High-level input voltage range ValH Vcex0.8 Vee \
Low-level input voltage range ValL 0 Vcex0.2 \
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Package Dimensions
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Truth Table - Three-Phase Stepping Motor Block

STALL ST1, 2 ul1, 2 Vi1, 2 WI1, 2 Uot1, 2 VO1, 2 WO1, 2
H L L L L L L L
H L L L H 4 L PWM
H L L H L L PWM Y4
H L L H H L z PWM
H L H L L PWM L
H L H L H PWM L Y4
H L H H L z PWM L
H L H H H L L L
H H X X X z Y4 Y4
L x x x x z Z 4

Focus and Tracking Blocks

STALL Fl1, 2 RI1, 2 FO1, 2 RO1, 2
H L L L L
H L H L H
H H L H L
H H H L L
L x x z Z
Z:open
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Block Diagram
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LV8227LG

Pin Function

Pin No. Symbol Description Equivalent circuit
A1 PGNDW1 Spindle motor drive power supply
D1 PGNDVU1 Capacitors must be inserted between these
pins and ground. -
C2 WO1 Spindle driver output
D2 VO1 Connect the spindle motor coil to these pins. 4‘ 4‘
E2 Uo1 l
C1 VMVW1 Spindle output block ground @
E1 VMU1
—0)
Q)
OMP06111
A8,B8 PGNDW2 Sled motor drive power supply
D6,E6 PGNDVU2 Capacitors must be inserted between these @ @
pins and ground.
B6,C6 W02 Sled driver output 4‘ 4‘ 4‘
D7,D8 VO2 Connect the sled motor coil to these pins. l @ l @ l @
E7,E8 uo2
C7,C8 VMVW?2 Sled output block ground 4‘ @ 4‘ 4‘ @
F7,F8 VMU2 1 1 1
16
OMP06112
A2 PWMA1 Spindle and sled block PWM signal inputs vV
D5 PWM2 The output transistors will be on when these cC o o
inputs are high.
A7 ul2 Spindle and sled block logic inputs
B5 VI2
B7 WiI2
B1 ui1
D3 Vi1
E2 WI1
E5 RI2 Actuator H-bridge block logic inputs
H7 FI2
G3 RI1
H2 FI1
OMP06113

Continued on next page.
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LV8227LG

Continued from preceding page.
Pin No. Symbol Description Equivalent circuit

A3 CPUO1 Comparator outputs
B2 CPVO1 VCC . >
A4 CPWO1
A6 CPUO2
C5 CPVO2
A5 CPWO2
B3 VG Power supply for internal circuits

A capacitor must be inserted between this

pin and ground.

OMP06114

B4 GND Small-signal system circuit ground
C3 STALL System start/stop vV

A high-level input specifies the start state. cC

, , S

F3 ST1 Muting for the spindle and sled block. The é
H6 ST2 outputs go to the open state when a high 8

level is input.

OMP06115

C4 VCC Small-signal system circuit power supply

A capacitor must be inserted between this

pin and ground.
D4 CPUI1 Inputs for the OUT sides of the comparators ° ° °
H4 CPVI1 for each of the spindle phases
G4 CPWI1
F4 COMA1 Spindle comparator common input

OMP06116

Continued on next page.
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Continued from preceding page.
Pin - . -
Symbol Description Equivalent circuit
Number
H5 CPUI2 Inputs for the OUT sides of the comparators ° ° ° °
F5 CPVI2 for each of the sled phases
G4 CPWI2
G5 COM2 Sled comparator common input
500Q 500Q
OMP06117

H1 VMF1 H bridge 1 drive power supply
F2 VMR1 Capacitors must be inserted between these @ @

pins and ground.
G1 FO1 H bridge 1 output
F1 RO1 Connect the actuator coil to these pins.
G2 PGND1 H bridge 1 output block ground

@ OMP06118

H8 VMF2 H bridge 2 drive power supply
F6 VMR2 Capacitors must be inserted between these

pins and ground.
G6 FO2 H bridge 2 output
G7 RO2 Connect the actuator coil to these pins.
G8 PGND2 H bridge 2 output block ground

@ OMP06119
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Pin Assignments

A | PGNDW1 PWM1 CPUO1 CPWO1 CPWO2 CPUO2 ul2 PGNDW2
B ui1 CPVO1 VG GND VI2 wWO2 Wwi2 PGNDW2
C VMVWA1 WO1 STALL Vce CPVO2 Wwo2 VMVW2 VMVW2
D | PGNDUV1 VO1 VI1 CPUI1 PWM2 PGNDUV2 V02 vO2

E VMU1 uo1 Wi1 CPVI2 RI2 PGNDUV2 uo2 uo2

F RO1 VMR1 ST1 COM1 CPWI2 VMR2 VMU2 VMU2
G FO1 PGND1 RI1 CPWI1 COM2 FO2 RO2 PGND2
H VMF1 F11 NC CPVI1 CPUI2 ST2 FI12 VMF2

1 2 3 4 5 6 7 8

OMP06120
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Application Circuit Example
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B Specifications of any and all SANYO Semiconductor 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.

B SANYO Semiconductor Co., Ltd. strives to supply high-quality high-reliability products. However, any
and all semiconductor products fail with some probability. It is possible that these probabilistic failures
could give rise to accidents or events that could endanger human lives, that could give rise to smoke or
fire, or 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.

H In the event that any or all SANYO Semiconductor products (including technical data,services) described
or contained herein are controlled under any of applicable local export control laws and regulations, such
products must not be exported without obtaining the export license from the authorities concerned in
accordance with the above law.

B 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 permission 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 product that you intend to use.

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

This catalog provides information as of February, 2006. Specifications and information herein are subject
to change without notice.
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