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Description

The RNA52A10MM incorporates two reset circuits, one with and one without a delay function, allowing the generation
of separate reset signals for a microprocessor and associated system circuits. The detection voltage of each reset
circuit is determined by the value of an external resistor, and the internal reference voltageis1.0V. The CMOS
process for the RNA52A10MM means that the device drawsonly 1.1 HA (typ.). Thereset cancellation delay timeis
set with a high degree of accuracy by the values of a capacitor and resistor connected with the CD pin. The MR
(manual reset) input pinis provided for the reset circuit with the delay function, and the reset signal is output in
response to a high level on the MR input pin.  The MR pin is pulled down by a2-MQ interna resistor. Output pins
Vol and Vo2 are open drain.

Features

* Two CMOSreset circuits, one with and one without the delay function
* Referencevoltage: 1.0V

» Reference voltage accuracy: £ 50 mV

» Reference voltage hysteresis: 6% (typ.)

e Low current consumption: 1.1 YA (typ.)

« Délay time set by an external CR circuit

e Manual reset input

e Open-drain output

« MMPAK-8 (8-pin) package

e Operating temperature range: — 40 to 85°C

Pin Arrangement

MR [1 8| vDD
Vot [2 7] vit
voz [ 3] 6] vi2
GND [4] 5| co

Application

»  Power-supply monitoring and resetting for microprocessors
»  Power supply sequence control for microprocessors

» Desktop and laptop PCs

* PC peripheral devices such as printers

» Digital still cameras, digital video cameras, and PDAS

» Battery-driven products

»  Wireless communications systems
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RNA52A10MM

Functional Block Diagram and Typical application Circuit
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Notes: 1. Please refer to the following equations to set up reset-threshold voltages for power supplies Vpp1 and Vppg,
and to set up external voltage-dividing resistor pairs Rs; and Rsz, and Rsz and Rsa.
(1) Vops reset-threshold voltage = Vrer X (Rs1+Rs2)/Rs2
(2) Vop2 reset-threshold voltage = Vrer X (Rs3+Rs4)/Rsa
Note that values must be set up within the following range: Rsi, Rsz, Rss, Rsa < 50 kQ
See the following graph for the relationship between the reference voltage variation and the value selected

for Rs1, Rs2, Rsz and Rsa.

2. For capacitor C1, select a type which has excellent frequency characteristics. For stable operation, place it
between the VDD pin and the GND pin and as close as is possible to the chip.

The value of capacitor C; must suit the system environment in terms of the quality of the power supply and so

forth.
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RNA52A10MM

Timing Diagram

1. 1/0O Table
MR Vit, Vi2 Vol Vo2
L < VREF L L
> (VRer*+VHys) H H (after TpLvo)
H < VRer L L
> (VReptVhys) H
2. Timing Chart

(VREF+VHYS)

; (VREF+V
VM REF+VHYS)

Vi1, Vi2 - VDO
MR
VDD3
Vo1
TbLyo TbLyo TbLyo VDD4
Vo2
Absolute Maximum Ratings
Item Symbol Ratings Unit
Supply voltage (VDD) Vop 6.0 \%
Input voltage (Vil, Vi2, MR, CD) ViN —0.3to Vb \%
Output voltage (Vo1, Vo2) Vour -0.3t0 6.0 \%
Qutput current (Vo1, Vo2) lout 30 mA
Continuous power dissipation Po 145 mw
(Ta = 25°C, in still air)
Operating temperature Torr —40to 85 °C
Storage temperature Tste -55t0 125 °C
Note: Refer to the relevant characteristic curve on page 5 for continuous power dissipation.
Recommended Operating Conditions
Item Symbol Min. Max. Unit
Supply voltage (VDD) Vbb 14 5.5 \%
Input voltage (Vi1, Vi2, MR, CD) VN 0 Vobp \Y
Output voltage (Vo1, Vo2) Vour 0 5.5 \%
Output current (Vo1, Vo2) lout 0 15 mA
Operating temperature Torr -40 85 °C
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Electrical Characteristics

(Ta=25°C, unless otherwise noted)

Test
Iltem Symbol Min. Typ. Max. Unit Test Conditions .es )
Circuit
Supply voltage Vpp 1.4 — 5.5 \% —
. VDD =55V
Current consumption lop — 11 19 HA 1
Vi1 = Vi2 =55V
Reference voltage Vrer 0.95 1.00 1.05 \% Vpp =3.3V 2
Reference voltage temperature AVrer ppm
coefficient Vrer AT, — +100 — °C Ta.=-401t0 85°C 2
(Reference value for design)
Vil, Vi2 input 28.5 60 94.5
. V V | Vpp=3.3V 2
hysteresis voltage HYs (Vrerx3%) | (Vrerx6%) | (Vrerx9%) m eo
. e VDD =55V
Vil, Vi2 input current Iin — 0.6 2.2 HA 3
Vi1 = Viz =55V
. VDD =33V
CD input threshold voltage VoLy Vppx0.43 Vppx0.63 Vppx0.83 \% 4
Vi1 = Viz =12V
VDD =1.4V
— 0.05 0.15 \ Vi=Vp=0V 5
Vo1, Vo2 v lo. = 0.5 mA
low-level output voltage o Voo = 3.3V
—_— 0.15 0.35 \Y Vilzviz =0V 6
loo =5 mA
Voo = Vo1 = Vo2 =55V
Vo1, Vo2 I . . 100 nA DD o1 02 7
output leakage current Vi=Vip=12V
Incomplete
o S:c:;:geccl); Touy 11 11 17 ms Voo = 3.3V 8
© . Notel P Y Vi2:0V—>1.2V
Delay time complete Co = 0.3 JF, Ro = 39 kQ
discharge of ToLvo 7 11 17 ms p="1.3 U Ro = 8
capacity CD
Vop =3.3V
Vo . Tow — 30 300 us | P 9
Rise response time Vpi=0V-12V
VoT, Voz Voo =33V
ot vos Ton — 30 800 us | Vu=Vp=12V_0V 10
fall response time
Cp = 0.3 yF, Rp =39 kQ
. VDD =33V
MR low-level input voltage Vi — — Vpp*x0.2 \% 11
Vil = Vi2 =12V
VDD =33V
. Vpp < 4.5V Vppx0.75 — — \ 11
MR high-level v Vi=Vip=12V
input voltage o Vpp =5.0V
Vpp = 4.5V Vppx0.5 — —_— \ 12
Vil = Vi2 =12V
i Vop =55V
MRinput Rur 05 2 — Mo | % 13
pull-down resistance Vwr =55V

Notes: 1. When capacitor Cp is completely discharged and charging starts in the state that Cp pin voltage is 0 V, the

minimum value of delay time TpLyo iSs 7 ms. However, when the discharging time is short and charging starts
in the state that the voltage does not completely fall to 0 V, the minimum value of delay time Tp.y is 1.1 ms.
Then, the minimum value of Low time (reset time) of Vo2 is 1.1 ms as the delay time Tpy. Refer to
Regulations for state of capacitor Cp electrical discharge and delay time on page 9 for details.

2. Refer to the characteristic curves on page 5 for temperature dependence of the main characteristics.

3. Refer to pages 7 and 8 for the test circuits.
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Characteristic curves
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RNA52A10MM

Pin Descriptions

Pin No.

Pin Name

Function

MR

Manual reset input pin for reset circuit 2 (the circuit with the delay function).

The MR signal is active high, so applying a high level to MR sets the Vo2 pin to the low level.

If Vi2 > Vrer when the signal on the MR pin is changed back from the high to the low level, the Vo2 pin is
returned from the low to the high level after a delay time TpLyo. This can be set as required. The MR pin is
pulled down to the GND level via an internal 2-MQ resistor . However, we recommend connection of the pin to
the GND line when it is not in use.

Reset signal output pin for reset circuit 1 (the circuit with no delay function). The output is open-drain.

The recommended value of the pull-up resistor (R.;) is 3 k to 100 kQ. When the voltage input on pin Vil falls
to or below Ve, the signal output from the Vo1 pin is changed from the high to the low level. Since the
characteristic includes hysteresis, the signal output from the Vo1 pin changes from the low to the high level
when the voltage input on pin Vil rises to or above Vrert+Viuys. Refer to the timing diagram on page 3 for
details.

Vo2

Reset signal output pin for reset circuit 2 (the circuit with the delay function). The output is open-drain.

The recommended value for the pull-up resistor (R.2) is 3 k to 100 kQ. When the voltage input on pin Vi2 falls
to or below Vrger, the signal output from the Vo2 pin is changed from the high to the low level. Since the input
characteristic includes hysteresis, the signal output from the Vo2 pin changes from the low to the high level
when the voltage input on pin Vi2 rises to or above Vrer+Viys and the set delay time Tpyo has elapsed. Refer
to the timing diagram on page 3 and regulations for state of capacitor Cp, electrical discharge and delay time on
page 9 for details.

GND

GND pin

CDh

Pin for connection to the resistor (Rp) and capacitor (Cp) for setting of the delay time, To.vo. Refer to the Block
Diagram and Typical Application Circuit on page 2 for an example of the connection. The relation by which the
resistance and capacitance set up the delay time can be expressed as Tpiyo = 0.94 x Cp x Rp. Refer to this
formula in determining the values of resistance and capacitance. Resistance Rp must use the one within the
range of 1 kto 1 MQ. Ensure that capacitor Cp has a value no greater than 1.3 pF. The dependence of delay
time TpLyo ON the values of external capacitor Cp and external resistor Rpisillustrated on page 10. To avoid
errors due to noise input via the CD pin, this input includes a Schmitt-trigger inverter.

Vi2

Voltage input pin for reset circuit 2 (the circuit with the delay function). When the input voltage falls to or below
Veer, the signal output from the Vo2 pin is changed to the low level. Since the input characteristic includes
hysteresis, the signal output from the Vo2 pin is changed from the low to the high level after the voltage input
on pin Vi2 has risen to or above Vrert+Vyys and delay time Tpiy has elapsed. The reset-threshold voltage is
derived from the power-supply voltage Vpp, according to the division ratio set up by resistors Rszand Rs, as
described under the block diagram and typical application circuit on page 2. To avoid shifting of the reset
detection voltage being shifted by input current via the Vi2 pin, select a value no greater than 25 kQ for parallel
resistors Rszand Rss.  Refer to the graph on page 2 for details. Besides, to avoid errors due to noise in
power-supply voltage Vpp,, select a capacitor with superior frequency characteristics and connect it between
the Vi2 and GND pins.

Vil

Voltage input pin for reset circuit 1 (the circuit without the delay function). When the input voltage falls to or
below Vger, the signal output from the VoT pin is changed to the low level. Since the input characteristic
includes hysteresis, the signal output from the Vo1 pin is changed from the low to the high level after the
voltage input on pin Vil has risen to or above Vree+Viys. The reset-threshold voltage is derived from the
power-supply voltage Vpp; according to the division ratio set up by resistors Rs; and Rs; as described under the
block diagram and typical application circuit on page 2. To avoid shifting of the reset detection voltage being
shifted by input current via the Vil pin, select a value no greater than 25 kQ for parallel resistors Rs; and Rs;.
Refer to the graph on page 2 for details. Besides, to avoid errors due to noise in power-supply voltage Vpp;,
select a capacitor with superior frequency characteristics and connect it between the Vi2 and GND pins.

VDD

Power-supply pin for the chip. For stable operation, select a capacitor with superior frequency characteristics
and connect it between the VDD and GND pins and as close to the chip as possible. When selecting the value
of the capacitor, consider aspects of the system environment such as the quality of the power supply. Refer to
the block diagram and typical application circuit on page 2 for details.
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Test Circuits
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RNA52A10MM

Test Circuits (cont.)
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Regulations for state of capacitor Cp electrical discharge and delay time

(1) Operation to MR input signal

MRI

Capacitor complete

|
|
CcD | | electrical discharge :
Vth- | | |
: | Capacitor incomplete | |
| : electrical discharge | | ov |
| |
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Vo2 '

(2) Operation to Vi2 input signal

| |
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|

|
|
|
|
|
|
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Relation between Delay Time Tp.y and External Component Values Cp Rp
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Notes:
1.

1

o

11.

12.
13.

This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes
warranties or representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property
rights or any other rights of Renesas or any third party with respect to the information in this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,
but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of mass
destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws
and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, 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 products listed in this document,
please confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to additional and different information to be
disclosed by Renesas such as that disclosed through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages incurred as a
result of errors or omissions in the information included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the applicability
of such information to the intended application. Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not designed, manufactured or tested for applications
or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality
and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or
undersea communication transmission. If you are considering the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall
have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use Renesas products in any of the foregoing
applications shall indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect to the maximum rating, operating supply voltage range,
movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or damages
arising out of the use of Renesas products beyond such specified ranges.

. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure at a certain

rate and malfunctions under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage
caused by fire in the event of the failure of a Renesas 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 applicable measures. Among others, since the evaluation of microcomputer software
alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident such as
swallowing by infants and small children is very high. You should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

This document may not be rer)roduced or duplicated, in any form, in whole or in part, without prior written a[g)roval from Renesas.

Please contact a Renesas sales office if you have any questions regarding the information contained in this document, Renesas semiconductor products, or if you have
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