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Notice 
1. All information included in this document is current as of the date this document is issued. Such information, however, is 

subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please 
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to 
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website. 

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights 
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.  
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights 
of Renesas Electronics or others. 

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. 
4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of 

semiconductor products and application examples.  You are fully responsible for the incorporation of these circuits, software, 
and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by 
you or third parties arising from the use of these circuits, software, or information. 

5. When exporting the products or technology described in this document, you should comply with the applicable export control 
laws and regulations and follow the procedures required by such laws and regulations.  You should not use Renesas 
Electronics products or the technology described in this document for any purpose relating to military applications or use by 
the military, including but not limited to the development of weapons of mass destruction.  Renesas Electronics products and 
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited 
under any applicable domestic or foreign laws or regulations. 

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics 
does not warrant that such information is error free.  Renesas Electronics assumes no liability whatsoever for any damages 
incurred by you resulting from errors in or omissions from the information included herein. 

7. Renesas Electronics products are classified according to the following three quality grades:  “Standard”, “High Quality”, and 
“Specific”.  The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as 
indicated below.  You must check the quality grade of each Renesas Electronics product before using it in a particular 
application.  You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior 
written consent of Renesas Electronics.  Further, you may not use any Renesas Electronics product for any application for 
which it is not intended without the prior written consent of Renesas Electronics.  Renesas Electronics shall not be in any way 
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an 
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written 
consent of Renesas Electronics.  The quality grade of each Renesas Electronics product is “Standard” unless otherwise 
expressly specified in a Renesas Electronics data sheets or data books, etc. 

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual 
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots. 

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support. 

“Specific”:  Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or 
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare 
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life. 

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, 
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation 
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or 
damages arising out of the use of Renesas Electronics products beyond such specified ranges. 

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have 
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further, 
Renesas Electronics products are not subject to radiation resistance design.  Please be sure to implement safety measures to 
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a 
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire 
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.  Because 
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system 
manufactured by you. 

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental 
compatibility of each Renesas Electronics product.  Please use Renesas Electronics products in compliance with all applicable 
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS 
Directive.  Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with 
applicable laws and regulations. 

11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas 
Electronics. 

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this 
document or Renesas Electronics products, or if you have any other inquiries. 

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-
owned subsidiaries. 

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics. 
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M63151FP
Polygon Scanner Motor Driver (DMOS Driver)

REJ03F0028-0100Z
Rev.1.0

Sep.16.2003

Description
The M63151FP is a driver and controller for use with three-phase brushless motor. A DMOS element with high
withstand voltage and low levels of switching loss is used on each output. Acceleration and deceleration inputs are
operable at TTL levels.

Features
•  Power-supply voltage (max.): 30 V
•  Output current (max.): 2.5 A
•  RDS (typ.): 140 Ω (total of the upper and lower DMOS FETs)
•  Built-in chip circuit for preventing through current in commutation
•  Built-in chip comparator for current detection
•  Buil-in chip overheating protection circuit
•  Built-in chip motor-lock protection circuit

Applications
•  OA equipment such as LBPs, copiers, and fax machines

Block diagram
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Pin Functions

Package outline (42P9R)
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Description of Pin Functions
Pin
No.

Pin
Name

Description Pin
No.

Pin
Name

Description

1 VCC Motor power supply 42 Pref PWM control voltage input
2 VREG Internal power supply 41 CPout Charge-pump output
3 cp2 Pin 2 for connection of the step-up

voltage capacitor
40 / ACC Input: request for acceleration

4 cp1 Pin 1 for connection of the step-up
voltage capacitor

39 / DEC Input: request for deceleration

5 Vboot Stepped-up voltage power-supply
(internal)

38 RLP Resistor connection pin for lock
protection

6 N.C. Open 37 CRLP Capacitor connection pin for lock
protection

7 W W-phase drive output 29 N.C. Open
8 V V-phase drive output 36 TEST Test pin (Tj detection)
9 to
13

GND Ground 35 PS Power-save switchover

14 N.C. Open 30 to
34

GND Ground

15 Rs Output of detected current 28 Cfc For connecting the resistor used to set
the PWM cycle

16 U U-phase drive output 27 Rfc For connecting the capacitor used to set
the PWM cycle

17 Rss Current detection 26 RCP Charge-pump output current setting
18 GND Ground 25 Hu+ Hall signal input pin
19 N.C. Open 24 Hu- Hall signal input pin
20 Hw- Hall signal input pin 23 Hv+ Hall signal input pin
21 Hw+ Hall signal input pin 22 Hv- Hall signal input pin
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Absolute Maximum Ratings
(Ta = 25°C)
No. Item Symbol Rated

Value
Unit Remarks

1 Power-supply voltage Vcc 30 V
2 Output current lpeak 3.0 A
3 Hall-sensor amp. differential input range VHA 4.5 V
4 Voltage on input pins Vin −0.3 to 7 V / ACC, / DEC, / PS, Pref
5 Allowable dissipation Pd 2.5 W During start-up at Ta = 60°C,

with the device mounted on an iron
substrate

6 Parameter for thermal derating Kθ 25 mW / °C
7 Conjunction temperature Tj 150 °C
8 Ambient temperature during operation Ta −20 to

+75
°C

9 Temperature during storage Tstg −40 to
+125

°C

Thermal derating
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With the A-type board: 4.7 W

With the B-type board: 3.4 W

With the C-type board: 2.8 W

Note: The large values for allowable power dissipation make it possible to use this device without a heat sink. At the
very least, dissipation of 2.8 W is possible with a glass-epoxy single-layered board, and 4.7 W is obtained by
applying special design measures to the board. For details on the configurations of boards A, B, and C, refer to
‘Boards used in the evaluation of thermal dating’ on page 11.
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Electrical Characteristics (DC)
 (Unless otherwise noted, Ta = 25°C, Vcc = 24 V)

Rated ValuesItem Symbol
Min. Typ. Max.

Unit Conditions of Measurement and
Remarks

Output DMOS on-resistance RDS — 1.40 2.20 Ω Total of on-resistance for upper and lower
DMOS FET Iout = 1.0 A

Power-supply voltage range Vcc 21.6 24.0 26.4 V
Circuit current with no signal lcc — 5.4 10.0 mA PS = 0 V
RNF pin threshold voltage VRNF 212 250 288 mV
PREF threshold voltage Vpref 1.00 1.25 1.50 V PREF voltage that satisfies RS current > 1

mA
/ACC input current H IACCH –1.0 — 1.0 µA / ACC = 5V
/ACC input current L IACCL –50 –10 — µA / ACC = 0V
/DEC input current H IDECH — 250 500 µA / ACC = 5V
/DEC input current L IDECL –50 –10 — µA / ACC = 0V
Acceleration current ISS –240 –200 –160 µA / ACC = Lo, / DEC = Hi, Rcp = 12KΩ at

CPout = 2.0 V
Deceleration current ISD 160 200 240 µA / ACC = Hi, / DEC = Lo, Rcp = 12KΩ at

CPout = 2.0 V
Detent current IZ –100 0 +100 nA / ACC =5V, / DEC = Hi or Lo, at

CPout =2.0 V
CPout output voltage range VCPout 0.85 — 3.90 V Less than the min. rated value when / ACC

= 5 V, / DEC = 0 V;
More than the max. rated value when /
ACC = 0 V, / DEC = 5 V

Output leakage current I leak –100 0 100 µA
Hall-sensor amp. same-phase
input voltage range

VHA1 1.5 — Vcc–2 V

Hall-sensor amp input current IHA — 0.5 4.0 µA Hµ+ = Hµ, Hv+ = Hv, Hw+ = Hw–

Hall-sensor amp input voltage
hysteresis

Vhys 6.95 11.0 15.45 mV Between Hµ+ and Hµ–, Hv+ and Hv–, and
HW+ and HW-

Hall-sensor amp. min. input
amplitude for operation

VHA2 50 — — mV Between Hµ+ and Hµ–, Hv+ and Hv–, and
Hw+ and Hw–;
The amplitude that satisfies phase delay <
5 deg for the above variation of hysteresis
voltage

PREF input current IPref –100 10 100 nA Pref = 2.5 V
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Electrical Characteristics (AC)
 (Unless otherwise noted, Ta = 25°C, Vcc = 24 V)

Rated ValuesItem Symbol
Min. Typ. Max.

Unit Measurement Conditions and Remarks

Delay from turning on
to output

Tdon — 1.0 1.5 µS

Delay from turning off
to output

Tdoff — 0.5 1.0 µS

Frequency of Fc
oscillation

Fc 17.3 21.6 25.9 KHz When RfC = 24 KΩ , Cfc = 470 pF

Time for motor-lock
protection to operate

TML - ON 10.0 — 20.0 SEC Between RLP and CRLP, 4.7 MΩ,
between CRLP and GNDE, 1 µF, load for
resistors U, V, W: 2R = 10 Ω

Time to resume after
motor-lock protection

TML - OFF 10.0 — 20.0 SEC As above

Items for Confirmation in Evaluation
Rated ValuesItem Symbol
Min. Typ. Max

Unit Measurement Conditions and Remarks

Overheating shutdown
operating temperature

TSG - ON — 160 — °C

Overheating shutdown
temperature hysteresis

TSD - OFF — 30 — °C Temperature for resumption after reaching
the shutdown operating temperature

Note: Operation of the device within the above TSD operating temperature range is not guaranteed. The guaranteed
operation range of the device is up to Tjmax, that is, the absolute max. rating. The TSD operation is thus
activation of the thermal protection circuit when Tjmax has been exceeded by mistake. Accordingly, the device
must be operated at Tj = 150°C or below.
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Precautions during Use

Protection from overheating:

The impedance between the power supply and output pins of the circuit board is low when the IC is in use.
Contingencies such as the application of excessive voltage by voltage surges may lead to short-circuits forming
between the output pins of the IC can lead to damage which includes destruction of the TSD module. The chip is then
liable to catch fire. Accordingly, we strongly recommend that you consider the application of safety measures such as
fuses.

Dissipation of heat:

Sufficient thermal evaluation must be performed before changes to the thermal environment (including power-supply
voltage, output current, the circuit board, etc.). The new design must be brought within the margins for thermal
dissipation. Also, note that a higher carrier frequency setting leads to a larger level of IC-internal switching loss.

Wiring on the board:

Within the IC, the output current flows through the current-sense resistor (in the 0.17-Ω level), and current control is
applied when a fall in this voltage is detected. Also, since the flow of output current is for a high-speed switching
operation, take care to avoid the generation of crosstalk between the wiring which carries the current and the wiring
which is connected to the high-impedance input pins (Hall output), etc.

The motor-lock protection circuit:

Holding of the motor by some external or other factor leads to a continuous flow of the maximum current to the IC. The
IC is thus equipped with a module that detects this condition; at specified intervals after the condition has been
detected, the module stops the flow of current to the motor and automatically attempts to resumes operation. The time
constant set by the resistor and capacitor which are externally connected to pins 37 and 38 determines the time from
when the maximum current begins to flow until the motor is stopped; the same R and C values set the time from
stopping to restarting of the motor. Make sure that the specified interval is longer than the time the motor takes to start
up.

When the motor characteristics and setting for maximum current are such that the maximum current is exceeded when
the duty cycle is 75% (RS voltage high period: low period = 3:1) or more, the IC judges that the maximum current is
not continuously flowing. In such a case, this protection circuit does not operate.

If the IC junction temperature rises before or during the operation of this protective circuit, the overheat-protection
circuit operation takes precedence.

Short circuits between output pins and adjacent pins

This IC does not incorporate protection against short-circuits between pins. An attempt to output a current while there
is a short-circuit between an output and VCC or ground, an output and VREG, or VCC and VREG may cause an over-
current to flow; this may adversely affect the IC.
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M63151FP PWM control method
A triangular waveform is output on the CFC pin under the control of the values of the external capacitor connected to
Cfc and the external resistor connected to Rfc. The PWM duty cycle is determined through comparison of this voltage
with the control voltage determined by the current output from CPout and the external filter connected to the CPout and
PREF pins, i.e. the voltage on PREF.

That is, PWM-ON is satisfied when the triangular waveform is at a level below the control voltage and PWM-OFF is
satisfied (regenerative) when the triangular waveform rises above the control voltage. How the relation between the
voltages on Cfc and Pref determines the output voltage is depicted below.

     Min.0.85 V less to max.4.00 V or more
(a) When VPREF < 1.25 V, 
     PWM duty cycle = 0% (always regennerative)
(b) When1.25 V < VPREF < 3.75 V, PWM control
(c) When3.75 V < VPREF, PWM duty cycle =100%

Cfc output waveform rage
     Peak = 3.75 V
     Trough = 1.25 V
(a) Minimum voltage:  1.25 V    0.25 V
(b) Maximum voltage: 3.75 V    0.25 V

VPREFthrehold voltage (VtPREF)
    1.25V   0.25 V
(a) When VPREF< VtVPREF, motor ison
(b) When VPREF< VtVPREF, motor is always off.

PREF threshold voltage

High:PWM - ON
PWM - Duty cycle

Cfc output voltage 

VPREF (control voltage)

VPREF Operating range

Low:PWM - OFF

→

→

→

± 

±
±

While the motor is rotating, the Cfc output voltage is driven low with the same timing as switching of phase for the
motor in order to improve changes in the rotation speed.

Therefore, the voltage waveform output on Cfc during actual motor operation is as shown in the following figure.

0 V
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Phase U The dashed lines indicate 
the timing of phase switching.

The hold line shows the PWM
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Motor-Lock Protection Circuit (1)
As well as the overheating protection function, this IC incorporates a module that turns off current to the motor after the
motor has been mechanically held over a specified period. This prevents overheating. The operating conditions of this
module and a timing chart that depicts its operation are given below. Note, however, that when the IC does become
overheated, the overheating protection circuit still operates because it takes precedence over the lock protection
function.

(1) Conditions of operation

(a) The RS current detection resistor detects a continuous flow of the limit current (in practice, the current-limiting
circuit leaves the IC operating as long as the voltage on RS stays within the range 0 to 0.25 V).

(b) Normally, the period at 0 V in item (a) will be 3.5 µs, and this is approximately equal to the period at 0.25 V.
However, this circuit does not operate when motor characteristics, etc. mean that the period at 0.25 V is three times
the period at 0 V (duty cycle = 75%) or longer.

(c) The period of the lock-protection circuit operations (the period from locking of the motor to the time when current
to the motor is stopped) is determined by the time constant set up by the capacitor and resistor externally connected
to pins 37 (CRLP) and 38 (RLP).

(d) After the motor has been turned off, automatic resumption is attempted at a time determined by the same R and C
values as in point (c). External signals are not accepted until resumption.

(2) Block diagram
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When the maximum current no longer flows to the RNF, 
the CRLP voltage is driven low to cancel the protective finction.
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Motor Lock Protection Circuit (2)
 The time intervals in the block diagram on the previous page are set up in the following ways.

(1)  Current-limiting control signal low period

The flow of the limiting current to the RNF pin is detected, and the motor is regenaratively operated over the period
indicated below:

Toff = C1 x V1 ÷ LI
= 17.5pF x 1V ÷ 6.25 µA 
= 2.8 µs

Note, however, that a delay time of about 0.5 µs from the time when the high-side or low-side of a phase is turned off
to the time when the output of the opposite side is turned on is set in the pre-drive stage of output. This prevents
through current to and from upper and lower transistors within the same phase. Accordingly, the output voltage off
period (regenerative time) is 0.5 µs plus the result of the above calculation, which is about 3.3 µs.

(2)  Operation time of the motor-lock protection circuit

The following equation gives the time from locking of the motor to stoppage of current flow.

TML-ON = C x R x ln ((Vreg – R x I) ÷ ((Vreg – R x I) – V3))
= 1 µF x 4.7 MΩ x ln ((6 V – 4.7 MΩ x 17 nA ÷ ((6 V – 4.7 MΩ x 17 nA) – 5.4V))
= 11.42 s

Similarly, the period from the time when the motor is turned off to automatic resumption is:

TML-OFF = C x R x ln ((V3 – 0.7 V – R x I) ÷ (V4-7V))
= 1 µF x 4.7 MΩ x ln (5.4 V – 0.7 V – 4.7 MΩ x 17 nA ÷ 1.2 V – 0.7 V)
= 10.45 s
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Timing chart: motor output current / Hall input

*  : The above waveforms represent the tinming, and are not the same a
      the waveforms seen in actual operation of the motor.
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Boards used in the evaluation of thermal derating

Evaluation board
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Sample circuit application

1  VCC

2  VREG

3  CP2

4  
CP1

5  Vboot

6  
N.C.

7  W

8  V
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Package Dimensions
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Keep safety first in your circuit designs!
1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble

may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.
    Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary 

circuits, (ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.
 
Notes regarding these materials
1. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's 

application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.
2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data, 

diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.
3. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of 

publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons.  It is 
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product 
information before purchasing a product listed herein.

    The information described here may contain technical inaccuracies or typographical errors.
    Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.
    Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor 

home page (http://www.renesas.com).
4. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to 

evaluate all information as a total system before making a final decision on the applicability of the information and products.  Renesas Technology Corp. assumes 
no responsibility for any damage, liability or other loss resulting from the information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life 
is potentially at stake.  Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a 
product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater 
use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.
7. If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and

cannot be  imported into a country other than the approved destination.
    Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.
8. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.

Sales Strategic Planning Div.    Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan
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