ROHIM EEmEms

Power Management LSI Series for Automotive Body Control

Regulators with
Voltage Detector and
Watchdog Timer

BD3004HFP,BD3005HFP

@®Description
The BD3004HFP,BD3005HFP low bias current regulator and watchdog timer features a high 50 V breakdown voltage and is compatible
with on-board vehicle microcontrollers. It offers an output current of 500 mA while limiting bias current to 8QfpA (Typ.). The series supports
the use of ceramic capacitors as output phase compensation capacitors.The reset detection voltage cangbe changed by connecting a
resistor to the Vs pin. (BD3004HFP) The watchdog timer can be switched on and off using the INH pin input logic. (BD3005HFP)

@®Features
1) 5V/500 mA regulators for microcontrollers
BD3004HFP: Adjustable detection voltage (Vs pin)
BD3005HFP:Built-in watchdog timer reset circuit (INH pin: watchdog timer ofi/off)
2) Super-low bias current: 80 pA (Typ.)
3) Low-saturation voltage type P-channel DMOS output transistors
4) High precision output voltage: 5V +2%
5) Low-ESR ceramic capacitors can be used as output capacitors
6) Vcc Maximum applied voltage: 50 V
7) Built-in overcurrent protection circuit and thermal shutdewn Circuit
8) Built-in reverse connection breakdown prevention circuit
9) Back current flow protection during sudden battery failures, making it a highly reliable’s V/ regulator.
10) HRP7 package

@®Applications
Onboard devices (Vehicle equipment, Canstéreos, Satellite navigation systems, etc.)

@®Absolute maximum ratings (Ta=25:C)

Parameter. Symbol Limit Unit
Vce applied voltage vca -15 to +50" \%
Vs pin voltage(BB3004HFP) Vs -0.3to +15 \
INH pin voltage(BD3005HFP) VINH -0.3to +15 \%
Regulatoroutput pin voltage VOUT -0.3to +15 \Y,
Reset output pin voltage VRO -0.3to +15 \%
Watehdog input pin voltage VCLK -0.3to +15 \%
Reset delay setting pin voltage VCT -0.3to +15 \%
Output current I0UT 500 mA
Power dissipation Pd 1.6" W
Operating temperature range Topr -40 to +125 °C
Storage temperature range Tstg -55to +150 °C
Maximum junction temperature Tjmax 150 °C

*1 Must not exceed Pd.

*2 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).

Ver.B July 2006

ROHM CO., LTD.



@®Operating power supply voltage range (Ta = 25°C)

Parameter Min. Max. Unit
Operating power supply voltage range 5.5% 36** Y
Output current - 500 mA

*  For the output voltage, consider the voltage drop (min. I/O voltage differential) due to the output current.

**  Must not exceed Pd.

®Electrical Characteristics (Unless otherwise specified, Ta = -40°C to 125°C, Vcc = 13.5 V)

Parameter Symbol Limit Unit Conditions
Min. ‘ Typ. ‘ Max.
[Overall]
Total supply current 1 lccl — 80 130 pA
Total supply current 2 lcc2 — 80 130 HA
Total supply current 3(BD3005HFP) lcc3 — 80 130 HA
[Regulator]
Output voltage VOUT 4.90 5.00 5.10
Input stability Line.Reg — 10 20
Load stability Load.Reg — 15 30
Min. I/O voltage differential Avd — 0.78 1.1 Vce=4.75 V, 10=200mA
Output current 10UT 500 — — VOUT=4.9V
Ripple rejection R.R. 45 55 f=120Hz, Vrms, 10=200mA
[Reset]
Detection voltage(BD3004HFP) Vdet 4.02
Detection voltage(BD3005HFP) Vdet 4.40
Hysteresis width VHS
Output delay time Low — High TdLH =
Low output voltage VRST
Min. operating voltage
[Watchdog timer]
High-side switching threshold voltage \%
Low-side switching threshold voltage \%
Discharge current 3 HA
Charge current 10 pA
Watchdog monitor time 90 mS | CT=0.1pF™?
Watchdog reset time 17 30 mS | CT=0.1pF"3
Clock input pulse width — — nS
— 8.0 Y,
— 1.8 \Y,

aried by changing the CT capacitance value.
(1.26 x CT (uF)) / Icto (uA) (Calculation uses Typ. values)
can be varied by changing the CT capacitance value.
(s) ~ (1.02 x CT (uF)) / Ictc (HA) (Calculation uses Typ. values)
*3 TWL can be varied by changing the CT capacitance value.

TWL (s) ~ (1.02 x CT (uF)) / Icto (HA) (Calculation uses Typ. values)

Note: This IC is not designed to be radiation-resistant.
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@®Reference data (Unless otherwise specified, Ta = 25°C)
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@®Block diagram
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@®Pin descriptions
Pin. No Pin name Function g8
1 CLK Clock input from microcontroller 9
5 Vs(BD3004HFP) Reset detection voltage adjustment function pin
INH(BD3005HFP) WDT on/off function pin (WDT off when I\ ; WDT on when INH =
3 Vce Power supply pin [ 4 o
4 GND GND pin <
5 ouT Voltage output pin Q -
6 RESET Reset output pin [ ’ A 4 A
7 CT Reset output delay tim D Y ce connection pin
FIN GND GND pin Q
@®1/0 Circuit diagram
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@ Detection voltage adjustment

o ouT
For a basic detection voltage of 4.1V,
R4 R2=3.56MQ Vdet = Vs x (R1 + R2 / R1)
Vs Detection voltage
1.25v(Typ) To change the detection voltage,
———O— ) . . .
insert pull-down resistor R3 (with a resistance value lower than R1)
between the Vs and GND pins, and pull-up resistor R4 (with a
R3 R1=1.56MQ . .
resistance value lower than R2) between the Vs and Vo pins.
Vdet = Vs x (R3 + R4/ R3) [R3<<R1, R4<<R2]
ua (All resistance values are typical ones.)
Fig.15
@®Timing chart
Vce
o— -
VdetH \
VOUT
Vdet 4 When VINH = high VdetH = Vdet + VH
0 WDT current off —
VHS "
VINH
0
CLK 'H
0 il > 4
TWCLK TWGL
VthH /NN
VcTOVthL : : /\ \: ’ g
o \
e
TdLH 1W,.g e
RESET —L
0 - -

M@)3) ) 6 (M ( (@) (4)(5) (10)(2)(3)(10)(2)

@®Explanation
(1) When the output volta
(2) When VOUT reach

es 1.0V, the reset (RESET) will switch to low level.
he reset clear voltag , the external capacitor connected to the CT pin will begin to charge.
reshold voltage (VthH), RESET will maintain a low-level signal. When

e, RESET will swi to high level. The time from VCT reaching or exceeding the VdetH voltage
ses (the RESET transmis! e: TdLH) is given by the following equation:
@)
4 ches the lower switching threshold voltage (VthL), the CT pin switches from discharging to charging, and RESET

rom high level to low level. The watchdog timer reset time TWL is given by the following equation:

WL(S) =~ (1.02 x CT (uF)) / Icto (HA) * = * [2]

T pin state switches from charge to discharge when VCT reaches VthH, and RESET switches from low to high.
The watchdog timer monitor time TWH is given by the following equation:

TWH(s) » (1.02 x CT (uF)) / Ictc (HA) = = = [3]

(6) The CT pin state may not switche from charge to discharge when the CLK input pulse width (TWCLK) is short.
Use a TWCLK input pulse width of at least 500 ns.

(7) When a pulse (positive edge trigger) of at least 500 ns is input to the CLK pin while the CT pin is discharging, VCT switches from
discharging to charging and then switches back to discharging once it charges to VthH.

(8) Watchdog timer operation is forced off when the INH pin switches to high. At that time, only the watchdog timer will be turned off, and
reset detection will operate normally.

(9) The watchdog timer function turns on when the INH pin switches to low. At that time, the external capacitor on the CT pin will be
discharged.

(10) RESET switches from high to low when OUT falls to the RESET detection voltage (VDET) or lower.

(11) When VOUT falls to 0 V, the RESET signal stays low until VOUT reaches 1.0 V

®)
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@Setting of heat
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Refer to the dissipation reduction illustrated in Fig.17 when using the IC in an environment where Ta = 25°C. The char ics of the IC are
ax, the

otection of the IC from

greatly influenced by the operating temperature. If the temperature exceeds the maximum junction temperatur ments of the IC

may be damaged. It is necessary to give sufficient consideration to the heat of the IC in view of two points, i.
instantaneous damage and the maintenance of the reliability of the IC in long-time operation.
mum junction temperature
erate the IC within the power

In order to protect the IC from thermal destruction, the operating temperature of the IC must not exce,
Tjmax. Fig.17 illustrates the power dissipation/heat mitigation characteristics for the HRP-7 pac
dissipation (Pd). The following method is used to calculate the power consumption Pc (W).

Pc = (Vcc - VOUT) x IOUT + Vcc x Icc Vcece
Power dissipation Pd < Pc

Load current
Total supply curr,

Calculation example

ge Vcc can be calc@i the thermal design process.
Example: atTa=85°C,Vcc=12V,VOUT=5V

0.832 - 12 x lcc
I0UT= 125 =78.1°C/W — -12.8m
5°C = 1.6 W — 85°€\= 0.832 mW
IOUT <118 mA (lcc = 80 pA

that the whole operating temperature range will be within the power
g (i.e., if the Vo and GND pins are shorted), will be obtained from the

The load current lo is obtained to operate the IC within the power dissipation.

Pd —Vce x Icc

I0UT = ]
Vce - VOUT For Icc, see Fig. 1.

From the above, the maximum load current IOUTmax for the

Make a thermal calculation i
dissipation. The power consu

ion of the above equ
Pc of the IC, in the ev ho
following equation:

Pc =Vce x (Iec + t) Ishort = Short current

@External settij pins and precautions

acitors with a capacitance of 0.33 pF to 1,000 pF between the Vcc and GND pins.
citance varies with the application. Be sure to design the capacitance with a sufficient margin.

2) Output pin
Capacitors for stopping oscillation must be placed between each output pin and the GND pin. Capacitor capacitance values can be
used in a range between 0.1 uF and 1,000 pF. Since oscillation does not occur even for ESR values from 0.001 Q to 100 Q, a ceramic
capacitor can be used. Abrupt input voltage and load fluctuations can affect output voltages. Output capacitor capacitance values
should be determined after sufficient testing of the actual application

3) CTpin
Be sure to connect a capacitor to the CT pin. The reset output delay time is given by equation (1) on P. 5. The WDT time is given by
equations (2) and (3) on P.5. The setting times are proportional to the capacitance value of CT pin from the equations, so the maximum
and minimum setting times can be calculated from the electrical characteristics according to the capacitance. Note however that the
electrical characteristics do not include the external capacitor's temperature characteristics. The recommended connection capacity for
the CT pin is 0.001 pF to 22 pF.
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@®Operation Notes

1.  Absolute maximum ratings
An excess in the absolute maximum ratings, such as supply voltage, temperature range of operating conditions, etc., can
break down the devices, thus making impossible to identify breaking mode, such as a short circuit or an open circuit. If
any over rated values will expect to exceed the absolute maximum ratings, consider adding circuit protection devices,
such as fuses.

2. GND voltage
The potential of GND pin must be minimum potential in all operating conditions.

3. Thermal design
Use a thermal design that allows for a sufficient margin in light of the power dissipation (Pd) in actual operating conditions.

4.  Inter-pin shorts and mounting errors
Use caution when positioning the IC for mounting on printed circuit boards. The IC may be damaged if there is any connection error or if
pins are shorted together.

5. Actions in strong electromagnetic field
Use caution when using the IC in the presence of a strong electromagnetic field as doing so may cause the IC to malfu

6. Testing on application boards
When testing the IC on an application board, connecting a capacitor to a pin with low impedance subjects tl s. Always
discharge capacitors after each process or step. Always turn the IC's power supply off before connecting it to or re! it from a jig or
fixture during the inspection process. Ground the IC during assembly steps as an antistatic measur similar ‘precaution when
transporting or storing the IC.

7. Regarding input pin of the IC
This monolithic IC contains P+ isolation and P substrate layers between adjacent elements in ord em isolated.
P-N junctions are formed at the intersection of these P layers with the N layers of other ele ts, INg a parasitic diode or transistor.
For example, the relation between each potential is as follows:
When GND > Pin A and GND > Pin B, the P-N junction operates as a parasitic diode.
When GND > Pin B, the P-N junction operates as a parasitic transistor.
Parasitic diodes can occur inevitable in the structure of the IC. The operation of par
circuits, operational faults, or physical damage. Accordingly, methods by which p
is lower than the GND (P substrate) voltage to an input pin, should not be use!

i can result in mutualinterference among
ic es operate, such a a voltage that

Resistor Transistor (
(Pin A) (Pin B)
AWV,
P+ P+
! N Parasitic element or
N i N transistor
P ' ST parasitic element
(Pin A) O_’—/V\/\/_
1

747 GND

Parasitic element
or transistor

1
A <— Parasitic element
1

Fig. 18 Exal structure 7T

8. Ground Wiring Pattern
When using bo
ground point at

not cause v

either.

9. Ther circuit (TSD)
orates a built-in thermal shutdown circuit (TSD circuit). The thermal shutdown circuit (TSD circuit) is designed only to shut
prevent runaway thermal operation. It is not designed to protect the IC or guarantee its operation. Do not continue to use the
operating this circuit or use the IC in an environment where the operation of this circuit is assumed.. (See Fig. 12)

all signal’and large curr
ound potential of applicati
e small signal

s, it is recommended to isolate the two ground patterns, placing a single
e pattern wiring resistance and voltage variations caused by large currents do
. Be careful not to change the GND wiring pattern of any external components,

10. Overcurrent protection circuit (OCP)
The IC incorporates a built-in overcurrent protection circuit that operates according to the output current capacity. This circuit serves to
protect the IC from damage when the load is shorted. The protection circuit is designed to limit current flow by not latching in the event of
a large and instantaneous current flow originating from a large capacitor or other component. These protection circuits are effective in
preventing damage due to sudden and unexpected accidents. However, the IC should not be used in applications characterized by the
continuous operation or transitioning of the protection circuits. At the time of thermal designing, keep in mind that the current capability
has negative characteristics to temperatures. (See Fig. 3)

11. Negative surge application to Vcc pin
The IC incorporates a built-in reverse connection breakdown prevention circuit that prevents IC damage even if Vcc carries a lower
voltage than the GND pin. However, note that the absolute maximum rating for the negative power supply voltage is -15 V.

12. Back current flow when the Vcc power supply is suddenly interrupted
These ICs limit generation of back current flow when the Vcc power supply is suddenly interrupted to protect the IC from damage. Sinking
current is also limited, making the series compatible with designs where high-capacitance capacitors are used to lengthen the amount of
time over which the output voltage can be maintained.
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@®Selecting a model name when ordering

B|D| |3|0/0]4| |[HIF|P|] — |T|R

I I [
ROHM model Part number Package type Taping
name 3004 : Adjustable HEP: HRP7 TR: Reel-wound embossed taping
detection voltage
3005 : Stable
detection voltaae
<Dimension> <Tape and Reel information>
R e Tape Embossed carrier tape
< 8.82-0.1 1.905+0.1
E ey Quantity 2000ncs
S Direction TR
a g o of feed (The direction is the 1pin of product is at the upper lightwhen you hold
g 7 NE: reel on the left hand and you pull out the tape on the,right'hand)
O 'kl
LR S
0.8875 L/s s
_ |l o27 9k
(i - s
E 107 ‘ ‘073t01 1pi . . \
g |\ pin - Direction offeed
3 Reel e
(Unit:mm) sWhen you ofder , please order in times the Amount offpackage quantity.

@ The contents described herein are correct as of July, 2006

@ The contents described herein are subject to change without notice. For updates of the latest information, please contact and_eonfirm with ROHM CO.,LTD.

@ Any part of this application note must not be duplicated or copiéd without our permission.

@ Application circuit diagrams and circuit constants contained herein areghown as examples of standard use and operation. Please pay careful attention to the peripheral conditions when designing circuits and deciding
upon circuit constants in the set.

@ Any data, including, but not limited to applicationsireuitdiagrams and information, described herein are intended only-as illustrations of such devices and not as the specifications for such devices. ROHM CO.,LTD. disclaims any
warranty that any use of such devices shall bé free from inffifigement of any third party's intellectual propertysrightsior other proprietary rights, and further, assumes no liability of whatsoever nature in the event of any such
infringement, or arising from or connected with or related“to the use of such devices.

@ Upon the sale of any such devices, other than forbuyet's right to use such devices itself, reselk@r othetwise dispose of the same, implied right or license to practice or commercially exploit any intellectual property rights or other
proprietary rights owned or controlled by ROHM CO., LTD. is granted to any such buyer.

@ The products described herein utjlize silicon as the main material.

@ The products described herein are not designed to be X ray proof.

The products listéd'in this catalog are designed to be,used*with ordinary electronic equipment or devices (such as audio visual equipment,
office-aut@mation,equipment, communications devices, electrical appliances and electronic toys).

Should you intendto use these products with equipment or devices which require an extremely high level of reliability and the malfunction of which
wouldidirectly endanger human life (such as medical instruments, transportation equipment, aerospace machinery, nuclear-reactor controllers,
fuel controllers:and other safety devices), please be sure to consult with our sales representative in advance.

Contact us for further information about the products.
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Datasheet

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 yoeur,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 examplesiof 'safety measures:

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

3. Our Products are designed and manufactured for use under standard. cenditions and not dinder, any special or
extraordinary environments or conditions, as exemplified below. ‘Aceordingly, ROHM shall ot be in any way
responsible or liable for any damages, expenses or losses ariging from'the use of any ROHM’'sProducts under any
special or extraordinary environments or conditions. If youiintend to use our Preductsi under any special or
extraordinary environments or conditions (as exemplifiedébelow),“your independentgerification and confirmation of
product performance, reliability, etc, prior to use, must befhecessary:

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

[b] Use of our Products outdoors or in places where the Products are exposedito direet'sunlight or dust

[c] Use of our Products in places where the Products are exposed to s€a windYor corrosive gases, including Cl2,

H2S, NH3, SO2, and NO2

[d] Use of our Products in places wheré the Products are exposeddo,staticielectricity or electromagnetic waves

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

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

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

[h] Use of the Productsfin'places subject to dew condensation

4. The Products are siot'subject to radiation-proof design:

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

6. In particular, if a transient load (a largeyamount of load applied in a short period of time, such as pulse. is applied,
confirmation‘ofyperformance charaeteristics, after on-board mounting is strongly recommended. Avoid applying power
exceeding hormal 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
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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 contral):

Precaution for Storage / Transportation
1. Product performance and soldered connections may deteriorate if the Products are stored4in the places where:
[a] the Products are exposed to sea winds or corrosive gases, including CI2, H2S, NH3,)S0O2, 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 gseferetusing 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. Qtherwise bent leads
may occur due to excessive stress applied when dropping of a carton.

4. Use Products within the specified time after opening a hdmidity barrier bag. Baking i§ required before using Products of
which storage time is exceeding the recommended storage titme 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 autherizedindustry 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 représentative in case of export:

Precaution Regardingdntellectual Property Rights
1. All information anddata‘including but not limited“t@ 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, suchfinformation 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 ligénse, expressly or implied, isigranted 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
12 TBhis 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 rs of or
concerning such information.
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