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@Description
This is 1-chip system motor driver integrating 2-channel H-bridge driver, step-down switching regulator with built-in power
DMOS, series regulator and reset output.

@Features
1) Low-on resistance output H-bridge driver (2-channel)
2) Constant-current chopping drive H-bridge driver
3) Switching regulator with built-in P-channel power DMOS FET
4) Soft start function: 23.6 ms (Typ.)
5) Reset release timer: 80 ms (Typ.)
6) 16 bit serial interface
7) Logic input interface (serial/parallel changeable)
8) Ultra thin type high heat dissipation HTSSOP-B40 package
9) Overcurrent protection in H-bridge driver block
10) Input voltage low voltage protection in H-bridge driver block
11) Overcurrent protection in switching regulator block
12) Output overvoltage protection in switching regulator block
13) Output low voltage protection in switching regulator block
14) Thermal shutdown

@Applications
Inkjet printer, photo printer, etc.

@Absolute Maximum Ratings (Ta=25°C)

© 2010 ROHM Co., Ltd. All rights reserved.

Parameter Symbol Ratings Unit
VM applied voltage AV 40 \%
Logic input voltage Vi -04~55 \%
RIN applied voltage VRIN 55 \%
RNF voltage VRNF 0.5 \%
Power dissipation Pd 1600* mw
Operating temperature range Topr -25 ~ +85 °c
Storage temperature range Tsre -55 ~ +150 °c
Junction temperature Timax 150 c
Motor driver output current (peak 500 ns) lomax (peak) 8.0 A
Motor driver output current (DC) lomax (DC) 2.5%* A
Switching regulator output current (DC) lomax 0.5 A
Series regulator output current (DC) lomax 0.25 A
* Reduced by 12.8 mW/°C over 25 °C, when mounted on a glass epoxy board (70 mm x 70 mm x 1.6 mm).
**  Must not exceed Pd or ASO.

@Operating Conditions

Parameter Symbol Limit Unit
VM operating power supply voltage range Vwm 7~ 36 \%
SCLK max. operating frequency Fscik 20 MHz
Switching regulator output voltage range Vswreg 3~5 \%
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Technical Note

@Electrical Characteristics (Unless otherwise specified, Ta=25°C,Vy=24V)

© 2010 ROHM Cao., Ltd. All rights reserved.

Parameter Symbol - Limit Unit | Conditions
Min. ‘ Typ. Max.

Overall
VM current 1 lym1 - - 8 mA | Vy=7V
VM current 2 lymz - - 12 mA | Vy=24V
H-bridge 1
Output on resistance (source side)) RonmH1 - 0.6 0.78 Q | 1,=1A
Output on resistance (sinking side) Ront1 - 0.4 0.52 Q | 1,=1A
Output leak current ILEAk1 0 - 10 HA | Vu=36V
Z,Lg:};lcnedsli?jdee) forward direction voltage Vet 0.6 0.9 12 Vo 1=1A
?sLilrllltk-ilr?gdéci)dd; forward direction voltage Veus 0.6 0.9 12 V| l=1A
H-bridge 2
Output on resistance (source side) Ronm2 - 0.7 0.91 Q | b=1A
Output on resistance (sinking side) Ront2 - 0.5 0.65 Q | b=1A
Output leak current ILEak2 0 - 10 HA | Vy=36V
(BSL(J)”LEI-’ICnedSIi(:'jdee) forward direction voltage Veng 0.6 0.9 12 V| l,=1A
(BsLijllwltk-ilrr]]gdgi)c(ijee) forward direction voltage Vel 0.6 0.9 12 Vo 1=1A
Current control
VREF voltage range VRer 0.8 - 3.5 \Y
VREF pin outflow current IReF - 0 1 HA
RNF pin outflow current IrRNF 5 15 30 HA
RNFS pin outflow current IrRNFS - 0 1 HA
VREF-RNFS offset voltage VoOFFSET -15 0 15 mV | VREF=2V
Control logic
High input voltage VINH 2.0 - 5.5 \%
Low input voltage VINL 0 - 0.8 \%
Input current Iin 21 33 45 HA | Input voltage=3.3V
Switching power source
DSEN threshold voltage Vsweias 0.873 0.9 0.927 \%
Output on resistance Rswon - 0.8 1.04 Q | Atl,=250mA
Leak current IswLeAk 0 - 10 HA | Vu=36V
DUTY_MAX value Dwmax - 92 - %
Clock frequency Fsw 130 200 270 kHz
DSEN pin outflow current Ipsen - 0 1 HA
Series power source
Output voltage Vsout 1.425 1.5 1.575 V | Atl,=70mA
Leak current IsLeak 0 - 10 LA
RESET pin
Output voltage VRsTL 0 - 0.2 V | Ipran=1mA
Leak current IrsTLEAK 0 - 10 LA
High VM threshold voltage VMPORH 6.3 6.5 6.7 V | Vu at power on
Low VM threshold voltage VMmPoRL 59 6.1 6.3 V | Vu at power off
High motor UVLO voltage VmmTH 13.5 15 16.5 V | Off motor only
Low motor UVLO voltage VmmtL 12.5 14 15.5 \%
Reset delay time Tror 50 80 110 ms
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@ Reference Data
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@Block Diagram, Application Circuit Diagram, and Pin Function

Pre

Pre
driver

driver

Be sure to use VM1,VM2.VM3 and VM4 by short-circuit. |

0.2Q(0.04R2~0.35Q)
l01=(VREF1/10) - (1/RNF1S)
See P.9.

—
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Fig.12 Block Diagram and Application Circuit Diagram Fig.13 Pin Assignment Diagram
Pin . Pin .
No. name Function No. name Function
1 NC Non Connection 21 DGND |Digital GND
2 OUT1M |H-bridge output pin 1M 22 | SELECT |Input pin select pin
3 RNF1 |Output current detection pin 1 23 DC2E |H-bridge 2 side enable input pin
4 RNF1 |Output current detection pin 1 24 DC2P |H-bridge 2 side phase pin
5 RNF1S | Output current detection input pin i i i
p ! putp 25 | STROBE Serlal port st_robe input p!n/
6 NC Non Connection H-bridge 1 side enable pin
7 OUT1P |H-bridge output pin 1P 26 SDATA | Serial port data input pin
8 VM1 | Motor power supply pin 27 | scLk | Serial portclock input pin/
9 VM1 | Motor power supply pin H-bridge 1 side phase input pin
10 VM4 | Switching regulator power supply pin 28 | RESET |Reset signal output pin
11 NC Non Connection 29 AGND |ANALOG GND
12 | SWOUT | Switching regulator output pin 30 NC Non Connection
13 NC Non Connection 31 VM3 | Power supply pin
14 ROUT | Series regulator output pin 32 VM2 | Motor power supply pin
15 NC Non Connection 33 VM2 | Motor power supply pin
16 RIN Series regulator power supply pin 34 | OUT2M |H-bridge output pin 2M
17 NC Non Connection 35 NC Non Connection
18 DSEN | Switching regulator voltage sense pin 36 | RNF2S |Output current detection input pin
19 | VREF2 |Reference voltage input pin 37 RNF2 | Output current detection pin 2
20 | VREF1 |Reference voltage input pin 38 RNF2 | Output current detection pin 2
39 | OUT2P |H-bridge output pin 2P
40 PGND |POWER GND

*  Precaution regarding VM pin

If you use VM1, VM2, VM3 and VM4 not by short-circuit, they may be destroyed. Be sure to use them by short-circuit.
And be sure to set up a bypass capacitor (220uF to 470uF) closer to VM3 pin as much as possible.

www.rohm.com
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@Pin selection function
Either serial control or external PWM control can be selected for motor control type with SELECT pin (pin 22).

SELECT Output state
L Serial input mode
H External PWM control mode

STROBE/DC1E(25pin) . |
D TR
ENA |PHA
) — SEL |
b)Y
Internal shift regist%$ N OUTPUT
; SEL Control | — >
SDATA(26pin) PN -> — Logic
Serial A
SEL —>
SCLK/DC1P(27pin) A -
Serial A
DC2P(24pin) A\ | SEt
DC2E(23pin) o A Serial
SELECT(22pin) o

Fig.14 Serial Input Block Diagram

The input/output logic at SELECT = H is as follows.

DC1E/DC2E Output state
L Open
H ACTIVE
DC1P/DC2P OuUTP OUTM
L SINK SOURCE
H SOURCE SINK

OProcedure of DC motor drive by external PWM control

1) Serial setting
Set the serial by SELECT pin = L. (WORD_S and WORD_D setting)
- WORD_S (see P.7) is a drive parameter for setting OFF_TIME, BLANK TIME etc.
- WORD_D (see P.7) is for drive setting to set drive mode of each H-bridge.
When setting WORD_D (see P.7), make sure that ENABLE signal (ENABLE_1. ENABLE_2) of serial bit is L.
If ENABLE signal is H, the motor may operate.
Input of DC2P pin can be either H or L.

2) External PWM drive mode switch
Set external PWM drive mode by SELECT pin = H.
Switch by DC1E (STROBE)/CD2E pin = L when switching SELECT pin.

3) Drive
PHASE, ENABLE pin input signal (DC1E/DC1P/DC2E/DC2P) drives in external PWM mode.

www.rohm.com _ 5/16 2010.06 - Rev.A
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@ Serial interface
16-bit 3-linear type serial interface (SDATA (pin 26), SCLK (pin 27), STROBE (pin 25)) is provided to set the operation and
the value of current limit. Data are sent to the internal shift register by falling edge of SCLK pin in the area L of STROBE pin.
Data of shift register are written in an appropriate address of internal memory of 2*15 bits by rising edge of STROBE pin

according to address data of D15.The input order of serial data is from DO to D15.

Address data

D15 Word select
0 WORD_S
1 WORD_D

Memory data allocation

BIT WORD_S Default WORD_D Default
DO Rohm_Reserve[2] 0 Rohm_Reserve[11] 0
D1 Rohm_Reserve[1] 0 Rohm_Reserve[10] 0
D2 Rohm_Reserve[0] 0 Rohm_Reserve[9] 0
D3 OFF TIME_2[2] 0 Rohm_Reserve[8] 0
D4 OFF TIME_2[1] 0 Rohm_Reserve[7] 0
D5 OFF TIME_2[0] 0 Rohm_Reserve[6] 0
D6 BLANK TIME_2[1] 0 Rohm_Reserve[5] 0
D7 BLANK TIME_2[0] 0 Rohm_Reserve[4] 0
D8 OFF TIME_1[2] 0 Rohm_Reserve[3] 0
D9 OFF TIME_1[1] 0 PWM_MODE_2 0
D10 OFF TIME_1[0] 0 S_PHASE_2 0
D11 BLANK TIME_1[1] 0 S_ENABLE_2 0
D12 BLANK TIME_1[0] 0 PWM_MODE_1 0
D13 MASK SELECT 0 S_PHASE_1 0
D14 SWOFF 0 S_ENABLE_1 0

The timing of serial report writing is shown in the right figure.

And the minimum timing of each is as follows:

A : SDATAsetup time: === xrorrrerrrnnns 10nsec
B : SDATAhold time= =+ »xxrrrrrrrrreenn 10nsec
C : Setup STROBE to SCLK falling edge- - 50nsec
D : SCLK low pulse width= ===« -x---- 25nsec
E : SCLK High pulse width= ===+« xx=ux-- 25nsec
F : Setup SCLK falling edge to STROBE - - - 25nsec
G : STROBE pulse width= -+ xrosrrenns 50nsec
H : Setup RESET to SCLK Rising-=++-+---- 50psec
yH-»

-

f\
—>l¢—G—rfe——-cC

D15

ORESET signal is an internal RESET signal and generated inside IC at the same timing of external RESET output.

OSTROBE, SCLK and SDATA signals are input signals through external ASIC.

Fig.15 Serial Signal Input Timing

www.rohm.com
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@ Serial Port Explanation

WORD_S
OSWOFF
Set on/off of switching regulator circuit.
0 Switching regulator on
1 Switching regulator off
OMASK SELECT
Common mask can be provided to 2-phase H-bridge drive noise mask (BLANK time).
0 Independent mask on single-phase/two-phase.
1 Common mask on single-phase/two-phase.
OBLANK TIME

Current-limit comparator monitors RNF pin voltage to set limit to current, but during the period from switching on to BLANK
TIME, detection becomes invalid in order to avoid wrong detection caused by spike noise that happens at the time of
switching on. See P.8 for details.And during the period from ENABLE signal on to BLANK TIME at switching of PHASE
signal, detection becomes invalid as well.

[1] [0] BLANK TIME Unit
0 0 2.0 us
0 1 3.0 us
1 0 4.0 us
1 1 5.0 us

OOFF TIME

Set current decay time.

[2] [1] [0] OFF TIME Unit
0 0 0 6 us
0 0 1 8 us
0 1 0 10 us
0 1 1 12 us
1 0 0 14 us
1 0 1 16 us
1 1 0 18 us
1 1 1 20 us

WORD D

OS_ENABLE_1/S_ENABLE_2
Each bridge on/off signal. Output state is as follows.
Output state
Open
1 ACTIVE

OS_PHASE_1/S_PHASE_2
Set the direction of current of each bridge. Output state is as follows.

P M
SINK SOURCE
SOURCE SINK

OPWM_MODE_1/PWM_MODE_2
Set current decay mode in bridgel and 2. (See page 8 for details about each mode.)

0 FAST DECAY
1 SLOW DECAY

(%¢)Rohm_Reserve
Rohm_Reserve is special mode setting port for inspection at shipment. Especially, if Rohm Reserve [3], [4], [5], [7], [8], [9], [10], [11] is set to H by mistake,
malfunction may be caused. Be sure not to set.

www.rohm.com _ 7/16 2010.06 - Rev.A
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@H-bridge Driver Operation

This IC has built-in 2-channel H-bridge driver.

Each can be used for DC motor drive independently.

1. Current setting
Motor output current-limit value can be set according to the equation below.

lo=(VREF/10) - (1/RNFS) [A]

Decide within the range VREF = 0.8V to 3.5V, RNFS = 0.04Qto 0.35Q.

2.DECAY mode
Current decay mode can be selected from serial input at the time of motor chopping drive.
Each mode and timing is as follows.

OSLOW DECAY mode OFAST DECAY Mode OTiming chart

VM VM

ON—OFF h=-"- OFF—OFF ON—OFF OFF—OFF
1 VAN A* Faase
—°| ! |°_ _4 ﬁ |°_ (Internal 8 MHz)
Limit valuer
- ————— 1
Output current
1
1
/\
o#—»oﬁ % ' Tron—on OFF—OF ﬁ Fon-—oFF y
=T On time Off time
1 (Set by off time)
5
AR T e SLOW
At the time on At the time on FAST
e —_—>
At the time off (at DECAY) At the time off (at DECAY)
Fig.16 On/Off Timing at SLOW Fig.17 On/Off Timing at FAST Fig.18 DECAY Mode Timing Chart

3. Protection area for output current value wrong detection
In order to avoid wrong detection of current detection comparator by varistor current element in each motor, current
detection are masked at the timing as follows.
DPHASE switching time
(QENABLE on time
@When output is on after OFF_TIME is finished at the time of current chopping drive

MDPHASE switching tirpe

PHASE signal

Motor current

Mask area ' ' I I I
%BII_ANK %Iﬁ I I | |
Fig.19 Timing Chart of PHASE Switching Time
(@QENABLE on time (@Current chopping driving time |
- S
ENABLE : i votage M
|

Motor current 0 I I
[ ’—‘ |
Mask area |

Mask area 9| | _siankTive : :
I e
BUANK TINIE ;OFF TIMEl |
Fig.20 Timing Chart of ENABLE On Timing Fig.21 Timing Chart of Current Chopping Driving Time
www.rohm.com 8/16 2010.06 - Rev.A
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@ Switching regulator operation
OBasic operation
A switching regulator circuit that repeats on/off being synchronized with internal CLK (200 KHz) is built-in.
The start up output voltage SWOUT (pin 12) becomes up and run step by step with soft start at the VM power-on
(VM=Vwrorn).The output voltage is determined by the equation below with external resistance.
VOUTDCDC=VBIAS - {(R1+R2)/R2 } [V]
The setting should be performed so that the switching regulator output voltage (VOUTDCDC) waveform is optimized within
the range of VOUTDCDC = 3V to 5V, VBIAS = 0.9V (Typ.), R1 + R2 = 1kQ to 10kQ, C1 = 1,000pF to 10,000pF.

200KHzCLK

\[, SWOUT

DSEN VOUTDCDC

DRIVER

++

R1 C1

0.9V SWOFF ;I/; DSE

BIAS \l/ R2

- SS CLK (=1.95kHz)
DAC COUNTER |

Fig.22 Switching Regulator Block Diagram

Reference clock
(200kHz)

oury uax | L L L | | L

Output voltage \l/ .

Ne— \/

MAX_DUTY 92%
y

wr LT U U LT

Fig.23 Timing Chart of Switching Regulator Operation
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OSoft start
As shown in Fig.24, VOUTDCDC output voltage becomes up and run step by step with soft start at the time of power-on.
VM voltage
VMPORH
CLK195
(Internal)
Counter output 12345 = = = = = = 49+ « = = +B6364 >
SWOUT ~Duty increase~ Constant ON Duty
ON Duty= Vpcout/VM
_———" 121V
-1 0.90V
DAC output -
- oV
5.0Vor3.3V
VOUTDCDC output voltage
ov
T1=23.6[msec]
T2=32.8[msec]

Fig.24 Soft Starting Time Timing Chart

This soft start method is realized by changing comparator positive side voltage that determines output duty of switching
regulator to linear using DAC.
Soft start time T1 is constant value regardless of VM voltage.

Soft start time T1=23.6msec(typ.)

Count finish time T2=32.8msec(typ.)

OSeries regulator operation
Inputting switching regulator output into RIN pin (pin 16) enables to drive series regulator circuit.
At the time of power-on, output voltage start up step by step with soft starting at the same timing as switching regulator

circuit.ASoft start time is 23.6ms (Typ.).
Regarding external capacitor of ROUT pin (pin 14), it works normally without setting. But switching noise of switching
regulator becomes easy to get in due to dragging on board pattern and the like. Pay attention to switching noise.

RIN
<«

Regulator +

0.9V ROUT
20kQ
(typ.)

Switching regulator

o

Internal CLK

- COUNTER 9| DAC | 30kQ
1.95kHz (typ)
Fig.25 Series Regulator Block Diagram
www.rohm.com 10/16 2010.06 - Rev.A
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@ Protection function
OProtection circuit function
Overall Overheating protection

DC motor drive circuit Overcurrent protection
Switching regulator circuit | Overcurrent protection, output overvoltage protection, output low voltage protection

Series regulator circuit None

OOperation at protection circuit operation

(DOverheating protection * - - All functions are shutout along with junction temperature rise
Thermal shutdown temperature 175°C(typ.)
Switching regulator Series regulator DC motor RESET Re-start
At protection operation OFF OFF OFF L Again power-on

@Overcurrent protection (Switching regulator)

Set current Mask time State after operation
lswoc 2.6(A) 0.5usec™ All function shutout
Switching regulator Series regulator DC motor RESET Re-start
Operating OFF OFF OFF L Again power-on

@Overcurrent protection (DC motor)

Set current Mask time State after operation
Incoc 3.8(A) 1.5usec Shown below
Switching regulator Series regulator DC motor RESET Re-start

Operating ON ON OFF L_PULSE Serial re-input

Motor current < IDCOC setting value

RESET signal L A

Serial data Data default
1l5use 40msec

Fig.26 Timing Chart of Motor Overcurrent Protection

(3%)  If the output pulse of switching regulator is 0.5us or below, the overcurrent function does not operate even at the time of overcurrent outflow.

www.rohm.com . 11/16 2010.06 - Rev.A
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@Low voltage protection/overvoltage protection circuit
All functions are shutout on the condition of setting value (+30%, -30%) while DSEN pin voltage (pin 18) of switching
regulator circuit is monitored.

Set voltage Mask time State after operation
VSWLV 0.60(V) 10usec All function shutout
VSWOH 1.20(V) 10usec All function shutout

Note that output overvoltage and output low voltage protection does not work until soft start count finish (32.8 ms, Typ.)
at the time of start up of DC/DC power after power-on.

Switching regulator Series regulator DC motor RESET Re-start
Operating OFF OFF OFF L Again power-on
DSEN swouT

B ; >——— DRIVER
0.9V
BIAS

ss DSEN
COUNTER

> Mask during :> All fur_wti(_)n
+ soft starting off circuit
+

Vi

Fig.27 Switching Regulator Block Diagram

ORESET function
Power-on RESET circuit is built-in for VM power source.
H is output at RESET pin through DELAY time of internal counter when power voltage goes up to Vvporn (6.5 V, Typ.) or
higher at the time of power-on. In addition, hysteresis is set up at the time of power-down to output L at RESET pin with
VMPORL (6.1 V, Typ.) And no response time (2.5us, Typ.) of voltage detection is set in order to avoid wrong detection by
sudden power-off.If protection circuits other than overcurrent protection of motor starts operating, RESET is not released if
VM power is not on again.

T

Internal

regulator I |
B.G osC s
REg\ETl DCOC DCOC
’ Counter RESET
VM RESET2
2\l T |
UVvLO POWER POR IAND
ESETL, monitor A Counter

& 4 obc

Protection detection other t Latch circuit
—_—

DCOC SS (SOFT START)
DWOFF Counter g

Fig.28 RESET Internal Circuit Block Diagram
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@1/O Circuit Diagram
@ OUT1P, OUT1M, OUT2P, OUT2M, RNF1 and RNF2
*9VM1,VM2

- 2\

@ RNF1S and RNF2S

T
1

[ T s

OUT1M, OUT2M
RNF1S, RNF2S

Overcurrent protection circuit D>
e RNF1, RNF2
15pA(TYP.)
@ swouT @ RIN and ROUT
VM4 l RN
N
—0| % 7> rout
SWOUT VANRAN
i 77T TIT
® DSEN é
>
DSEN c| EI % %
77
® VREF1 and VREF2 @ Logic input RESET

W—>o— —

RESET

Fig.29 1/O Circuit
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@Power Dissipation Reduction
On the backside of HTSSOP-B40 package, metal is filled in. Heat dissipation is possible by letting in a through hole from
backside. Power dissipation can be improved by providing heat dissipation pattern of copper foil or the like not only on the
board surface but also on the backside. The metal on the backside shorts with the backside of IC tip and the potential is GND.
Therefore, avoid shorts with other potential than GND, or malfunction or destruction may happen. It is recommended that
backside metal should short with GND by soldering.

5.0 _@4 W Measuring instrument: TH156 (Kuwano Denki)
—_ Measuring state: ROHM substrate mounted
45 | Board size:70mmx70mmx1.6mm(Thermal via on the board)
Solder the board and ‘exposed heat release part of package backside.
Board@:1-layer board (Backside copper foil area: 0 mm x 0 mm)
40 }+ Board@:2-layer board (Backside copper foil area: 15 mm x 15 mm)
Board@:2-layer board (Backside copper foil area: 15 mm x 15 mm)
Board@:4-layer board (Backside copper foil area: 70 mm x 70 mm)
3.5
s Board®:6ja=78.1°C/W
- Board@:8ja= 64.1°C/W
- 3.0 Board®):6ja=34.7°CW
o Board@:6ja=26.6°C/W
g ~
E .
o 2.0
2 N
a .
) 15 [ .
= .
o .
o . ..
10 }
05 | ~\\~_'_:\:. '.‘:~\
RN K
0.0 | | | | | N e,
0 25 50 75 100 125 150

Ambient Temperature : Ta(°C)

Fig.30 Power Dissipation Reduction

@Notes for Use
1) Absolute maximum ratings
Use of the IC in excess of absolute maximum ratings such as the applied voltage or operating temperature range may
result in IC damage. Assumptions should not be made regarding the state of the IC (short mode or open mode) when such
damage is suffered. A physical safety measure such as a fuse should be implemented when use of the IC in a special
mode where the absolute maximum ratings may be exceeded is anticipated.

2) Connecting the power supply connector backward
Connecting the power supply connector backwards may result in damage to the IC. Insert external diodes between the power
supply and the IC's power supply pins as well as the motor coil to protect against damage from backward connections.

3) Power supply lines

As return of current regenerated by back EMF of motor happens, take steps such as putting capacitor between power
supply and GND as a electric pathway for the regenerated current. Be sure that there is no problem with each property
such as emptied capacity at lower temperature regarding electrolytic capacitor to decide capacity value.

If the connected power supply does not have sufficient current absorption capacity, regenerative current will cause the
voltage on the power supply line to rise, which combined with the product and its peripheral circuitry may exceed the
absolute maximum ratings. It is recommended to implement a physical safety measure such as the insertion of a voltage
clamp diode between the power supply and GND pins.

4) GND potential
Ensure a minimum GND pin potential in all operating conditions.
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5) Setting of heat
Use a thermal design that allows for a sufficient margin in light of the power dissipation (Pd) in actual operating conditions.
BD64550EFV expose its frame of the backside of package. Note that this part is assumed to use after providing heat
dissipation treatment to improve heat dissipation efficiency . Try to occupy as wide as possible with heat dissipation
pattern not only on the board surface but also the backside.

6) Pin short and mistake fitting
Use caution when orienting and positioning the IC for mounting on printed circuit boards. Improper mounting may result in
damage to the IC. Shorts between output pins or between output pins and the power supply and GND pins caused by the
presence of a foreign object may result in damage to the IC.

7) Actions in strong magnetic field
Use caution when using the IC in the presence of a strong magnetic field as doing so may cause the IC to malfunction.

8) ASO
When using the IC, set the output transistor so that it does not exceed absolute maximum ratings or ASO.

9) Thermal shutdown circuit
The IC has a built-in thermal shutdown circuit (TSD circuit). If the chip temperature becomes Tjmax=150°C, and higher,
coil output to the motor and regulator output will be OFF, and reset output will be L. The TSD circuit is designed only to
shut the IC off to prevent runaway thermal operation. It is not designed to protect or indemnify peripheral equipment. Do
not use the TSD function to protect peripheral equipment.

10)Testing on application boards
When testing the IC on an application board, connecting a capacitor to a pin with low impedance subjects the IC to stress.
Always discharge capacitors after each process or step. Ground the IC during assembly steps as an antistatic measure,
and use similar caution when transporting or storing the IC. Always turn the IC's power supply off before connecting it to or
removing it from a jig or fixture during the inspection process.

11) Regarding input pin of the IC
This monolithic IC contains P+ isolation and P substrate layers between adjacent elements in order to keep them
isolated/N junctions are formed at the intersection of these P layers with the N layers of other elements to create a variety
of parasitic elements. For example, when a resistor and transistor are connected to pins as shown in Fig. 31,
Othe P/N junction functions as a parasitic diode
when GND > (Pin A) for the resistor or GND > (Pin B) for the transistor (NPN).
OSimilarly, when GND > (Pin B) for the transistor (NPN), the parasitic diode described above combines
with the N layer of other adjacent elements to operate as a parasitic NPN transistor.
The formation of parasitic elements as a result of the relationships of the potentials of different pins is an inevitable result of the
IC's architecture. The operation of parasitic elements can cause interference with circuit operation as well as IC malfunction and
damage. For these reasons, it is necessary to use caution so that the IC is not used in a way that will trigger the operation of
parasitic elements, such as by the application of voltages lower than the GND (P substrate) voltage to input pins.

Resistor Tr
B Pin B

D ? Pin A

T /—=7 Cc 1
pt\N AA p* N p p* i
N l LA N Plarasitic - _l_ _I_I N £
element
* P substrate * P substrate - Parasitic
/A' 7J7_ \/A 7Jr GND element
Parasitic element GND Parasitic element GND GND

) Other adjacent elements
Fig.31 example of IC structure

12)Ground Wiring Pattern
When using both small signal and large current GND patterns, it is recommended to isolate the two ground patterns,
placing a single ground point at the application's reference point so that the pattern wiring resistance and voltage
variations caused by large currents do not cause variations in the small signal ground voltage. Be careful not to change the
GND wiring pattern of any external components, either.
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@Ordering Part Number

B|D||6|4|5|5|0||E|F V|-]1E]|2

Part No. Part No. Package Packaging and forming specification
EFV : HTSSOP-B40 E2: Embossed tape and reel
HTSSOP-B40
56501 <Tape and Reel information>
(MAX 13.95 include BURR) 48 Tape Embossed carrier tape (with dry pack)
i1 HHHHH(;;)HHHHH B 7 e e
I E2
S 2 oOr———- S 5 S Df|rfect(|jon The direction is the 1pin of product is at the upper left when you hold
& & } ‘ @J 5 & ottee ( reel on the left hand and you pull out the tape on the right hand )
A 1Ol 3 ﬁ‘
LEELEELLEELLLERLEEL)) = ' : S
0625 LPINMARK 017798 O 00 0000000000000

%
Wk
Wk

|t

0.85+0.05
0.08+0.05

\ 024883 0080 ‘
0.65 =[0.08 S \ \ lpin/ Direction of feed \
e

(Unit : mm) Reel #Order quantity needs to be multiple of the minimum quantity.
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Notice

Precaution on using ROHM Products
1. Our Products are designed and manufactured for application in ordinary electronic equipments (such as AV equipment,
OA equipment, telecommunication equipment, home electronic appliances, amusement equipment, etc.). If you
intend to use our Products in devices requiring extremely high reliability (such as medical equipment (Note 1) transport
equipment, traffic equipment, aircraft/spacecraft, nuclear power controllers, fuel controllers, car equipment including car
accessories, safety devices, etc.) and whose malfunction or failure may cause loss of human life, bodily injury or
serious damage to property (“Specific Applications”), please consult with the ROHM sales representative in advance.
Unless otherwise agreed in writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any
damages, expenses or losses incurred by you or third parties arising from the use of any ROHM’s Products for Specific

Applications.
(Note1) Medical Equipment Classification of the Specific Applications
JAPAN USA EU CHINA
CLASSII CLASSIIb
CLASSIV CLASSI CLASSII CLASSIL

2. ROHM designs and manufactures its Products subject to strict quality control system. However, semiconductor
products can fail or malfunction at a certain rate. Please be sure to implement, at your own responsibilities, adequate
safety measures including but not limited to fail-safe design against the physical injury, damage to any property, which
a failure or malfunction of our Products may cause. The following are examples of safety measures:

[a] Installation of protection circuits or other protective devices to improve system safety
[b] Installation of redundant circuits to reduce the impact of single or multiple circuit failure

3. Our Products are designed and manufactured for use under standard conditions and not under any special or
extraordinary environments or conditions, as exemplified below. Accordingly, ROHM shall not be in any way
responsible or liable for any damages, expenses or losses arising from the use of any ROHM’s Products under any
special or extraordinary environments or conditions. If you intend to use our Products under any special or
extraordinary environments or conditions (as exemplified below), your independent verification and confirmation of
product performance, reliability, etc, prior to use, must be necessary:

[a] Use of our Products in any types of liquid, including water, oils, chemicals, and organic solvents

[b] Use of our Products outdoors or in places where the Products are exposed to direct sunlight or dust

[c] Use of our Products in places where the Products are exposed to sea wind or corrosive gases, including Cl2,

H2S, NH3, SO2, and NO2

[d] Use of our Products in places where the Products are exposed to static electricity or electromagnetic waves

[e] Use of our Products in proximity to heat-producing components, plastic cords, or other flammable items

[f] Sealing or coating our Products with resin or other coating materials

[g] Use of our Products without cleaning residue of flux (even if you use no-clean type fluxes, cleaning residue of
flux is recommended); or Washing our Products by using water or water-soluble cleaning agents for cleaning
residue after soldering

[h] Use of the Products in places subject to dew condensation

4. The Products are not subject to radiation-proof design.

5. Please verify and confirm characteristics of the final or mounted products in using the Products.

6. In particular, if a transient load (a large amount of load applied in a short period of time, such as pulse. is applied,
confirmation of performance characteristics after on-board mounting is strongly recommended. Avoid applying power
exceeding normal rated power; exceeding the power rating under steady-state loading condition may negatively affect
product performance and reliability.

7. De-rate Power Dissipation (Pd) depending on Ambient temperature (Ta). When used in sealed area, confirm the actual
ambient temperature.

8. Confirm that operation temperature is within the specified range described in the product specification.

9. ROHM shall not be in any way responsible or liable for failure induced under deviant condition from what is defined in
this document.

Precaution for Mounting / Circuit board design
1. When a highly active halogenous (chlorine, bromine, etc.) flux is used, the residue of flux may negatively affect product
performance and reliability.

2. In principle, the reflow soldering method must be used; if flow soldering method is preferred, please consult with the
ROHM representative in advance.

For details, please refer to ROHM Mounting specification

Notice - GE Rev.002
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Precautions Regarding Application Examples and External Circuits
1. If change is made to the constant of an external circuit, please allow a sufficient margin considering variations of the
characteristics of the Products and external components, including transient characteristics, as well as static
characteristics.

2. You agree that application notes, reference designs, and associated data and information contained in this document
are presented only as guidance for Products use. Therefore, in case you use such information, you are solely
responsible for it and you must exercise your own independent verification and judgment in the use of such information
contained in this document. ROHM shall not be in any way responsible or liable for any damages, expenses or losses
incurred by you or third parties arising from the use of such information.

Precaution for Electrostatic
This Product is electrostatic sensitive product, which may be damaged due to electrostatic discharge. Please take proper
caution in your manufacturing process and storage so that voltage exceeding the Products maximum rating will not be
applied to Products. Please take special care under dry condition (e.g. Grounding of human body / equipment / solder iron,
isolation from charged objects, setting of lonizer, friction prevention and temperature / humidity control).

Precaution for Storage / Transportation
1. Product performance and soldered connections may deteriorate if the Products are stored in the places where:
[a] the Products are exposed to sea winds or corrosive gases, including CI2, H2S, NH3, SO2, and NO2
[b] the temperature or humidity exceeds those recommended by ROHM
[c] the Products are exposed to direct sunshine or condensation
[d] the Products are exposed to high Electrostatic

2. Even under ROHM recommended storage condition, solderability of products out of recommended storage time period
may be degraded. It is strongly recommended to confirm solderability before using Products of which storage time is
exceeding the recommended storage time period.

3. Store / transport cartons in the correct direction, which is indicated on a carton with a symbol. Otherwise bent leads
may occur due to excessive stress applied when dropping of a carton.

4. Use Products within the specified time after opening a humidity barrier bag. Baking is required before using Products of
which storage time is exceeding the recommended storage time period.

Precaution for Product Label
QR code printed on ROHM Products label is for ROHM’s internal use only.

Precaution for Disposition
When disposing Products please dispose them properly using an authorized industry waste company.

Precaution for Foreign Exchange and Foreign Trade act
Since our Products might fall under controlled goods prescribed by the applicable foreign exchange and foreign trade act,
please consult with ROHM representative in case of export.

Precaution Regarding Intellectual Property Rights
1. All information and data including but not limited to application example contained in this document is for reference
only. ROHM does not warrant that foregoing information or data will not infringe any intellectual property rights or any
other rights of any third party regarding such information or data. ROHM shall not be in any way responsible or liable
for infringement of any intellectual property rights or other damages arising from use of such information or data.:

2. No license, expressly or implied, is granted hereby under any intellectual property rights or other rights of ROHM or any
third parties with respect to the information contained in this document.

Other Precaution
1. This document may not be reprinted or reproduced, in whole or in part, without prior written consent of ROHM.

2. The Products may not be disassembled, converted, modified, reproduced or otherwise changed without prior written
consent of ROHM.

3. In no event shall you use in any way whatsoever the Products and the related technical information contained in the
Products or this document for any military purposes, including but not limited to, the development of mass-destruction
weapons.

4. The proper names of companies or products described in this document are trademarks or registered trademarks of
ROHM, its affiliated companies or third parties.
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General Precaution
1. Before you use our Products, you are requested to carefully read this document and fully understand its contents.
ROHM shall not be in an 'y way responsible or liable for failure, malfunction or accident arising from the use of a ny
ROHM’s Products against warning, caution or note contained in this document.

2. All information contained in this docume nt is current as of the issuing date and subj ect to change without any prior
notice. Before purchasing or using ROHM'’s Products, please confirm the la test information with a ROHM sale s
representative.

3. The information contained in this doc ument is provided on an “as is” basis and ROHM does not warrant that all
information contained in this document is accurate an d/or error-free. ROHM shall not be in an y way responsible or
liable for any damages, expenses or losses incurred by you or third parties resulting from inaccuracy or errors of or
concerning such information.
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