“nHm TECHNICAL NOTE Ls:

Voltage Detector IC Series

: Pb
Bipolar @ﬂFree
Voltage Detector IC
BD47010G Series

@ General Description
The BD47000G Series is a reset IC that was developed to prevent system errors at transient state when the power of CPU or logic circuit
switches ON/OFF or momentary shut down. These ICs consist of three terminals (power supply, GND and reset output) to detect power
supply voltages and outputs reset signals of various systems. These ICs are ultra-compact and are realized low current consumption,
making them ideal for portable products.

@Features
1) Detection voltage range: 0.1-volt step line-up 1.9-4.6V (Typ.)
2) High accuracy voltage detection: +1%
3) Low current consumption
4)  Open collector “L” reset output
5) Compact SSOPS5 package

@ Applications
All electronic devices that use microcontrollers and logic circuits

@ Sclection Guide

Number Specifications Description
Part Number : BD47D D G . Example: Voltage range over 1.9V-4.6V in 0.1V
@ Detection increments.
(—D Voliage 2.9V is marked as “29”
@Lineup
Marking D\?éﬁggc;n Part Number Marking D\%ﬁggzn Part Number Marking Dveétlatggzn Part Number
B2 4.6V BD4746 BR 3.6V BD4736 BH 2.6V BD4726
B1 4.5V BD4745 BQ 3.5V BD4735 BG 2.5V BD4725
Bz 4.4V BD4744 BP 3.4V BD4734 BF 2.4V BD4724
BY 4.3V BD4743 B4 3.3V BD4733 BE 2.3V BD4723
BX 4.2V BD4742 BN 3.2v BD4732 BD 2.2V BD4722
BW 4.1V BD4741 BM 3.1V BD4731 BC 2.1V BD4721
BV 4.0V BD4740 BL 2.0V BD4730 BB 2.0V BD4720
BU 3.9v BD4739 BK 2.9V BD4729 BA 1.9v BD4719
BT 3.8V BD4738 BJ 2.8V BD4728
BS 3.7V BD4737 B3 2.7V BD4727
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@Absolute Maximum Rating (Ta=25°C)

Parameter Symbol Limits Unit
Power Supply Voltage VCC -0.3~+10 \%
Output Voltage Po -0.3~+10 \%
Power Dissipation 3 Pd 540 mwW
Operating Temperature Topr -40 ~ +75 °c
Ambient Storage Temperature Tstg -55 ~ +125 °c

*1 When a ROHM standard circuit board (70mmx70mmx1.6mm glass epoxy board) is mounted.
*2 When used at temperatures higher than Ta=25°C, the power is reduced by 5.4mW/°C

@Electrical Characteristics (Unless specified otherwise, Ta=-25°C~+105°C)

Parameter Symbol Min. Typ. Max. Unit Conditions
Detection Voltage VS VS (T)x099 | VS(T) |VS(T)x1.01| V |RL=470kQ,VDD=H—-L
Detection Voltage . | RL=4.7kQ,Ta=-20~+75°C
Temperature Coefficient VSIAT B *0.01 B e (Designed Guarantee)
Hysteresis Voltage AVS 30 50 100 mV | RL=4.7kQ,VCC=L—H-L
“H” Transmission Delay Time *1| TPLH - 20 50 yus |CL=100pF,RL=4.7kQ
“L” Transmission Delay Time *2| TPHL - 60 120 ps |CL=100pF,RL=4.7kQ
“L” Output Voltage VOL - 0.1 0.4 V  |[VCC=VSMin.-0.05V,RL=4.7kQ
Circuit Current at ON ICC1 - 1.5 3.0 A  [VCC=VSMin.-0.05V,RL=%
Circuit Current at OFF ICC2 - 1.6 3.2 WA [VCC=VSTyp./0.85V,RL==
Operating Voltage Range VOPL - 0.65 0.85 V  |RL=4.7kQ,VOL=0.4V
“Low” Output Current IOL 3.0 15.0 — mA | Vo0=0.4V,VCC=VsMin.-0.05V

Note: VS(T) = Setting Detection Voltage Value (1.9V~4.6V, 0.1V step)
*1 TPLH: VCC =(VS Typ.-0.4V) — (VS Typ.+0.4V)

*2  TPHL: VCC =(VS Typ.+0.4V) — (VS Typ.-0.4V)
Designed Guarantee. (Outgoing inspection is not done an all products.)

@Block Diagrams

Vcc
(5)
TOP VIEW
PIN No. Symbol Function
4) L 4
VouT 1 N.C. Unconnected Terminal
h mre—rem’ 2 SuUB Substrate*
* T 3 GND | GND
SSOP5 4 VOUT Reset Output
5 VCC Power Supply Voltage
& *Substrate Pin should be connected with GND
GND
Fig.1
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@®Reference Data (Unless specified otherwise, Ta=25°C)
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@Explanation of Operation

BD4700G series has the detection voltages and release voltages as threshold voltages and, as the voltages applied to the input reach
their respective threshold voltages, the output switches from “High” to “Low” and from “Low” to “High”. The release voltage has a
hysteresis that is the detection voltage +50mV (Typ.), preventing chattering in the output. When the input is greater than the release
voltage, the output is in a “High” state. When the input is lowered from that state, the output switches to “Low” on the detection voltage.
When the input is less than the detection voltage, the output is in a “Low” state. When the input is raised from that state, the output
switches to “High” with the release voltage. Additionally, at least 0.85V is required for the circuit to operate fully. When the input falls below
the operating limit voltage, the output becomes unsettled.

VDD

TPLH
e

Fig.11 Timing Waveform

@  When the power supply is turned on, the output is unsettled from after over the operating limit voltage (VOPL) until TPHL. There fore it is
possible that the reset signal is not outputted when the rise time of VDD is faster than TPHL.

@  When VDD is greater than VOPL but less than the reset release voltage (VS + AVS), the output voltages will switch to Low.

@  If VDD exceeds the reset release voltage (VS + AVS), then VOUT switches from L to H.

@  If VDD drops below the detection voltage (VS) when the power supply is powered down or when there is a power supply fluctuation,
VOUT switches to L (with a delay of TPHL).

® The potential difference between the detection voltage and the release voltage is known as the hysteresis width (AVS). The system is
designed such that the output does not flip-flop with power supply fluctuations within this hysteresis width, preventing malfunctions due to

noise.

Precautions
Please be aware that when there is resistance on the power supply line, the detection voltage varies with voltage drops caused by the IC
current consumption.

Please connect a capacitor between VCC and GND when the power supply line has high impedance.

4/8
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oCircuit Applications

1)  The following is an example of an application circuit using Reset IC for normal power supply detection. BD47[1[1G series requires a
pull up resistor on the output terminal. The pull up resister value should be decided. As the application with enough confirmation of
power supply level and output current capability. When a capacitor has been inserted into the output terminal to delay the output time
or to remove noise, the output will be slower during starting or stopping. Please be careful to select the appropriate pull up resistors,
output current and capacitor when inserting a bypass capacitor between input and GND. Please be aware that if an extremely large

capacitor is used, the response time will become excessively slow.

2) The following shows an example of adding delay time to a reset signal. It is possible to set the delay time using the capacitor CL and
the resistor RL connected to the output terminal as shown below. At VCC start up, CL will be charged by RL. The CL and RL time
constants and the threshold voltage of the Reset terminal determine the charge delay time. When VCC is decreased, CL is
discharged through the Reset IC. The sum of the respective times plus the delay time of the IC itself becomes the reset signal delay

time.
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3) The following is an example of an application circuit in which an OR connection between two types of detection voltage.

Veet O— Veeza O— O Vob1

=

Vout Vout
BD47000G BD47000G RsT Micro-
No.1 No.2
contoller
(O GND
Fig.14

When there are several system power supplies and it is necessary to monitor power supplies VCC1 and VCC2 independently as well as
reset the microcontroller, the following application (as shown in Fig. 14) is possible. The output voltage “High” is matched to the
microcontroller power supply VDD1 by using an OR connection to pull up to an arbitrary voltage (VDD1).

4) The output of the BD47[11G series consists of a bipolar NPN transistor. When the input voltage is at or below the detection voltage
(VS), VOUT will be set to “Low”. This configuration makes it easier to secure output current capacity even when the output voltage
falls as well as when the pull up resistor (RL) at the output has to be made smaller or when many reset terminals have to be driven by
a single reset IC (Fig. 16).

§ RL VDD
Vce
Vout
BD47000G Microcontroller
Reset
GND
GND
777 777
Fig.15
RL VDD VDD VDD
Vce
Vout
BD4700IG Reset Reset Reset
GND
GND GND GND
Fig.16
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@ Operation Notes

1. Absolute maximum range
Absolute Maximum Ratings are those values beyond which the life of a device may be destroyed. We cannot be defined the failure mode,
such as short mode or open mode. Therefore a physical security countermeasure, like fuse, is to be given when a specific mode to be
beyond absolute maximum ratings is considered.

2. GND potential
GND terminal should be a lowest voltage potential every state. Please make sure all pins, which are over ground even if, include transient
feature.

3. Electromagnetic Field
Mal-function may happen when the device is used in the strong electromagnetic field.

4. Bypass Capacitor for Noise Rejection
Please put into the capacitor between VCC pin and GND, to reject noise. If extremely big capacitor is used, transient response might be late.
Please confirm sufficiently for the point.

5. Short Circuit between Terminal and Soldering
Don’t short-circuit between Output pin and VCC pin, Output pin and GND pin, or VCC pin and GND pin. When soldering the IC on circuit
board, please be unusually cautious about the orientation and the position of the IC. When the orientation is mistaken the IC may be
destroyed.

6. This IC has extremely high impedance terminals. Small leak current due to the uncleanness of PCB surface might cause unexpected
operations. Application values in these conditions should be selected carefully. If the leakage is assumed between the VOUT terminal
and the GND terminal, the pull-up resistor should be less than 1/10 of the assumed leak resistance.

7. External parameters
The recommended parameter range for RL is 2kQ~1MQ. There are many factors (board layout, etc) that can affect characteristics.
Please verify and confirm using practical applications.

8. Power on reset operation
Please note that the power on reset output varies with the VDD rise up time. Please verify the actual operation.

9.  Precautions for board inspection
Connecting low-impedance capacitors to run inspections with the board may produce stress on the IC. Therefore, be certain to use
proper discharge procedure before each process of the test operation.
To prevent electrostatic accumulation and discharge in the assembly process, thoroughly ground yourself and any equipment that could
sustain ESD damage, and continue observing ESD-prevention procedures in all handing, transfer and storage operations. Before
attempting to connect components to the test setup, make certain that the power supply is OFF. Likewise, be sure the power supply is
OFF before removing any component connected to the test setup.

10. When the power supply, is turned on because of in certain cases, momentary Rash-current flow into the IC at the logic unsettled, the
couple capacitance, GND pattern of width and leading line must be considered.

7/8
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@ Part Number Selection

Bipolar Reset

SSOP5

Detection Voltage SSOP5

Example: 1.9V—19

Package

Taping Specifications

Embossed Taping

<Dimension>

1.25Max.
1.10.05 ﬂ

0.05+0.05

2.9+0.2
5 4
I ey (= =
‘399L
&
Nl ST HBO
12 3

0.13 -0.03

0.42738%

(Unit : mm)| | <Tape and Reel information> SSOP5

Tape Embossed carrier tape
-1 Quantity 3000pcs
Direction TR (The direction is the 1pin of product is at the
£ of feed upper left when you hold reel on the left hand and
S you pull out the tape on the right hand)

+0.05

Reel

1Pin Direction of feed
—_—

3% When you order , please order in times the amount of package quantity].

upon circuit constants in the set.

@ The contents described herein are correct as of October, 2005
@ The contents described herein are subject to change without notice. For updates of the latest information, please contact and confirm with ROHM CO.,LTD.
@ Any part of this application note must not be duplicated or copied without our permission.

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

@ Any data, including, but not limited to application circuit diagrams 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 be free from infringement of any third party's intellectual property rights or 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 for buyer's right to use such devices itself, resell or otherwise 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 utilize silicon as the main material.

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

The products listed in this catalog are designed to be used with ordinary electronic equipment or devices (such as audio visual equipment,
office-automation equipment, communications devices, electrical appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of reliability and the malfunction of which
would directly 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.
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@ The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown 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 application circuit diagrams 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 be free from infringement of any
third party's intellectual property rights or 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 for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or 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.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level
of reliability and the malfunction of which would directly 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.

It is our top priority to supply products with the utmost quality and reliability. However, there is always a chance
of failure due to unexpected factors. Therefore, please take into account the derating characteristics and allow
for sufficient safety features, such as extra margin, anti-flammability, and fail-safe measures when designing in
order to prevent possible accidents that may result in bodily harm or fire caused by component failure. ROHM
cannot be held responsible for any damages arising from the use of the products under conditions out of the
range of the specifications or due to non-compliance with the NOTES specified in this catalog.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact your nearest sales office.

ROHM Customer Support System THE AMERICAS / EUPOPE / ASIA / JAPAN

www.rohm.com Contact us : webmaster @ rohm.co.jp

. " . . TEL:+81-75-311-2121
Copyright © 2007 ROHM CO.,LTD. ROHM CO., LTD. 21, saiin Mizosaki-cho, Ukyo-ku, Kyoto 615-8585, Japan FAX - 181753150172
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