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General Description

The RNA51xx series provide system reset signal for microprocessor and electrical systems.

Threshold voltageis 1.4V, 2.6V, 27V,28V,29V,3.0V,3.1V,44V,45V, 4.6V, 5.0V and accuracy is+1.0%.
The reset output delay time can be set by external capacitor connected to CD pin.

Manual reset input is available and input resistanceis 2 MQ typ.

This series have two output types (active-low CMOS output and active-low open-drain output).

Features

e Threshold voltage: 1.4V,26V,27V,28V,29V,30V,31V,44V,45V,46V,50V
» Threshold voltage accuracy: +1.0%

« Threshold voltage hysteresis: 5% typ.

e Low supply current: 0.7 A typ.

» Capacitor-adjustable output delay time

e Manual reset

*  VOUT CMOS output, or open-drain output

e 5-pin SOT-23 package

¢ Temperature range: —40°C to 85°C

Pin Arrangement

VOUT | 1 E'CD
vDD [ 2
GND| 3 4]MR
(Top view)

Applications

«  Power supply voltage monitoring for microprocessors
» Battery-powered portable equipment

» Computers and notebook computers

*  Wireless Communication Systems

» Digital till camera, digital video camera, PDA
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RNA51xx Series

Product list
Threshold Voltage —Vty VOUT
Y Open-Drain output CMOS output
1.4 — RNA51B14FLP
2.6 RNA51A26FLP —
2.7 RNA51A27FLP RNA51B27FLP
2.8 RNA51A28FLP —
2.9 RNA51A29FLP —
3.0 RNA51A30FLP —
3.1 RNA51A31FLP —
4.4 RNA51A44FLP —
4.5 RNA51A45FLP —
4.6 RNA51A46FLP —
5.0 — RNA51B50FLP
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RNA51xx Series
Functional block diagram & typical application circuit

(1) RNA51Axx Products

Power
supply

:|: < Power
-VDD 2 supply

—__ b delay

Vref

NYouT RESET

Microprocessor

I

(2) RNA51Bxx Products

Power
supply
MR /[ O_—Ir_
&
2
VDD
: -
f— - b delay —(1)M RESET
; Microprocessor
Vref

GND = !
T 1

Notes: 1. Itis good for stable operation to use a decoupling capacitor with excellent high frequency characteristics
between VDD and GND pin.

2. Capacitor value is determined by system conditions.
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RNA51xx Series

Timing Diagram

VOUT

Absolute Maximum Ratings

(1) RNA51Axx Products

Temperature condition Ta=25°C

Item Symbol Pin Ratings Unit
Supply voltage Vbb Vop 6.0 \%
Output voltage Vour Vour -0.310 6.0 \Y;
Input voltage VN MR, MD —0.3to Vpp+0.3 \%
Output current lout Vour +50 mA
Continuous power dissipation Pb — 120 mwW
Operating temperature range Torr — —40 to +85 °C
Storage temperature range Tste — —-551t0 +125 °C
(2) RNA51Bxx Products

Temperature condition Ta=25°C

Item Symbol Pin Ratings Unit
Supply voltage Vbp Vb 6.0 \%
Output voltage Vout Vour -0.3t0 Vpp+0.3 \%
Input voltage ViN MR, MD —0.3 to Vppt+0.3 \%
Output current lout Vout +50 mA
Continuous power dissipation Po — 120 mwW
Operating temperature range Torr — —40 to +85 °C
Storage temperature range Tste — —551to0 +125 °C
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RNA51xx Series

Electrical characteristics

(1) RNA51Axx Products

Temperature condition Ta=25°C

Item Symbol Min Typ Max Unit Conditions

Supply voltage Vop 11 O 55 \% pull-up resistor = 470 kQ
Vout £ 0.1xVDD

Supply current [ O 0.7 4.2 MA  |Vpop=5.5V

Threshold voltage —V1y —V14x0.99 O —Vmyx1.01 \%

Temperature coefficiency of the A=V1) O +100 O ppm/ |Ta=-40 to 85°C

thereshold voltage -V [ATa °C

(Reference value)

Threshold voltage hysteresis Vhys —V4x3% —Vyx5% —V14x8% \%

VOUT low-level output current lov 0.2 1.2 O mA |Vour=0.5V Vpp=1.3V

3.4 7.0 O Vpp=2.4V
(V=227 V)

VOUT Output leakage current ILeak a 0 0.1 MA  |Vpp =Vour =55V

(open drain output)

Delay time “** tory 10 20 35 ms |Vop=1.1t055V, tny=1ps
Cp=4.7nF

MR Low-level input voltage "*** Vi O O Vppx0.25 v

MR High-level input voltage Vi Vppx0.75 O O Vv

MR internal pull-up resistance Ruvr 1 2 7 MQ

(2) RNA51Bxx Products

Temperature condition Ta= 25°C

Item Symbol Min Typ Max Unit Conditions
Supply voltage Vob 1.1 O 5.5 \% pull-up resistor = 470 kQ
Vour £ 0.1xVDD

Supply current [ O 0.7 4.2 WA  |Vop=5.5V

Threshold voltage —Vry —V11x0.99 0 —Vx1.01 \

Threshold voltage A(=V1w) O +100 0 ppm/ | Ta =-40to 85°C

temperature dependency -V [ATa °C

(Reference value for design)

Threshold voltage hysteresis Vivs —Vyx3% —Vyx5% —Vyx8% \%

VOUT low-level output current lo 0.2 1.2 0 mA |Vour=05V Vop=1.3V
3.4 7.0 d Vop=2.4V

-V =22.7V)

VOUT High-level output current low -1.4 -2.7 O mA  |Vour = Vpp=4.5V

(CMOS output) Vpp—0.5V (-Vmu<4.0V)
-1.5 -3.0 O Vpp=5.5V

Delay time """ toy 10 20 35 ms |Vop=1.1t05.5V, try=1us

Cp=4.7nF

MR Low-level input voltage "' Vi 0 0 Vppx0.25 \%

MR High-level input voltage Vi Vppx0.75 O O Vv

MR internal pull-up resistance Ruvr 1 2 7 MQ

Note: 1. Delay time is specified when charging starts in the condition that CD pin is completely discharged. When discharging of CD
pin is not complete because of immediate stop and other reasons, the delay time is not guaranteed. Therefore, when
passing of VDD pin input voltage immediately stops (the period of condition that VDD pin input voltage is lower than the
detected voltage is short), discharging of external capacitor CD is inadequate, and the delay time becomes much shorter
than the minimum guaranteed value. Be sure to fully check that there are no problems as the system.

2. Minimum value of low-pulse width to be input to MR pin depends on the value of external capacitor CD. Therefore, set the
low-pulse width to be input to MR pin to the minimum input low-pulse width shown in figure 1 or more.
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RNA51xx Series

MR pin minimum input low pulse width (us)

1000

100 A

0.1 1 10 100 1000

External Capacitor CD (nF)

Figure 1 Dependence of MR pin minimum input low pulse width and external capacitor CD

Pin Description

PIN NAME FUNCTION

1 VOUT |VOUT changes from high to low whenever VDD drops below —Vr.
A pull-up resistor from 470 kQ to 1 MQ should be used on this pin for open-drain output.

2 VDD  |Supply voltage and input for voltage detector.
A decoupling capacitor with excellent high frequency characteristics should be placed near VDD
pin and connected between VDD and GND pin.

3 GND  |Ground

4 MR Active-low Manual Reset Input. VOUT is low-level while MR is low.
Once MR is disabling, VOUT turn to high-level after delay time.
MR pin is internally pulled up to VDD through 2 MQ.

5 CD Connect capacitor between CD and GND pin to set programmable delay time.
Ceramic capacitor from 100 pF to 0.1 pF is recommended.
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RNA51xx Series

Test Circuit

(1) RNA51Axx Products

Minimum Supply voltage Vppmin ‘

1|vouT cD 31
470 k 47nF

0.0V —{2]veD
e
55V 4 [3|GND  MR[4]
,Vour = Vbp

VOUT =0.1 x VbD

Minimum Supply voltage

Minimum Supply voltage: Vgoyr =0.1xVpp<1.1V

Threshold voltage and Hysteresis V1 & Vs ‘

Vop

1]VOUT cD 31
470 k ——47nF

<

55V | VDD
{
55V GND MR|[4]

2
Sy—2
0.0V~

5

~V1y X 3% < Vpys <~V X 8%

5 Vhvs A
3
> /

i A
Pid A\

Vout = Vop

>

0 > Voo
F
T

+Vry

—V14 : Reset asserted voltage

+V1y : Reset released voltage

Supply current Ipp ‘

1|vouT cp|5}—
470 k oo

<

55V —— —{3]eND MR[4]

Output leakage current | ax ‘

+——(A—2|vop ——47nF

ILEAK

N

VOUT CD|[5}—
t———{2|vop ——47nF
55V —— —{3|GND  MR[4]

lo
—(A—*|vouT cp[5}—

MR internal pull-up resistance Ryr ‘

1]vouT cp|5}——
470k
4@ VDD T 47nF
0.5V — —{ 2| vobD ——47nF

3|GND MR[4

13V R —
or— —{3|GND MR[4]
24V Ivr
Vo +1
Ry = THT
Ivr
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RNA51xx Series

Test Circuit (Cont.)

(1) RNA51Axx Products
MR input voltage V,_ & V|, ‘

Delay time tpy ‘

1]VouT cD 31 1]VOUT CD|5}———
47nF 470 k
—— 2] +— 2] T 47nF
3

VDD

VDD
GND MR]| 4
oV

!
58V s [3|GND MR[4] v L
DD —T
Voo

- 1 us
-
55V 3 0.25 X Vpp < Vi1 < 0.75 x Vpp
>
VDD +VTH vV
DD
11V tory ViL L Vin
55V
V,
Vour 275V 0 8 = g 8 W
oV i > i g
] 2
S o
RENESAS
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RNA51xx Series

Test Circuit (Cont.)

(2) RNA51Bxx Products

Minimum Supply voltage Vppmin ‘ Threshold voltage and Hysteresis V1 & Viys ‘
1|vouT cb E'l [1]vouT cp[5
470 k< 4.7 nF 4.7nF
—| 2(vDD 55V —| 2(vDD
0.0V . J
i —7_'1 0.0V 7_'1
55V !
- T —VrpX 3% < Viys < Vi x 8%
2 Vour=Voo s Vihvs A
> > / Vout = Vop
- /v 4
_----Vour = 0.1 x VoD
0 N Vbp 0 e = Voo
>
Minimum Supply voltage ! z
-V : Reset asserted voltage
Minimum Supply voltage: Vot = 0.1 xVpp < 1.1V
+V14 : Reset released voltage
Supply current Ipp ‘ High-level output current Igy ‘
[1]vouT cp|5}— f@)—E VOUT CD|[5}—
Iop 0.5V—
—(A~)—2|vop — A t——{2|voD ——47nF
45V
55V — —{3]GND  MR[4] or —/— —{3|GND  MR[4]
55V
Low-level output current I ‘ MR internal pull-up resistance Ryr ‘

oL VOUT CD|5}——
—(A—*|vouT cp[5}—

[1]
4@ VDD ——47nF
0.5V — —{ 2| vobD ——47nF
3|GND MR[4
13V R —
or— —{3|GND MR[4]
24V Ivr
Vo +1
Ryr = THt
Ivr
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RNA51xx Series

Test Circuit (Cont.)

(2) RNA51Bxx Products

Delay time tp y MR input voltage V| & V|4
[1]vouT cD 31 [1|vouT cD|5}——
47 nF
— 2|vpbD — 2|vobD — =
1.1 vJ
-
S5V 3|GND MR[4
——{3|GND MR 4] Vo = ov
'
Vbp
N 1us L
Te
5V 2
55 2 0.25 x Vpp < V114 < 0.75 x Vpp
Vbp +Vry
11V Voo
: toLy ViL Ve
55V
Vour 275V 0 2 T s g W
|
oV 2 > z
w0 [Te)
N ~
o o
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RNA51xx Series

Delay Time Graph

Delay Time vs. External Capacitor

1000
1
w 100
E
)
E 10 o
—
>
o
)
a 1 o
0.1
0.1 1 10 100 1000
External Capacitor CD (nF)
Note: This graph shows simulation results.
Package Dimensions
Package Name| JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
MPAK-5 | SC-74A | PLSP0005ZB-A | MPAK-5/MPAK-5V |  0.015g |
D
P 4]
{ Q _,_C
—
|
|
\
777777 +——{+ E|HE
\
‘ "
+ L Q% Lp
L Ly |
Reference | Dimension in Millimeters
b Symbol | Min | Nom | Max
A 1.0 - 1.4
L=l A 0 - 0.1
\ Az 1.0 11 1.3
- 0.25 -
A2l A b 035 [ 04 | 05
c 0.11 | 0.16 [ 0.26
] D 28 [ 295] 31
] E 15 | 16 [ 18
A1 le] - 0.95 -
He 25 28 3.0
L 0.3 - 0.7
b L4 0.1 - 0.5
Lp 0.2 - 0.6
11 X - — 0.05
y - - 0.05
¢ by - — 1055
1 [e1] - | 215 -
] I - - 085
A-A Section Pattern of terminal position areas Q — 0.3 -
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RenesasTech nOIOgy Corp. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

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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