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Notice

All information included in this document 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 Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonabl e care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errorsin or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’ s quality grade, as
indicated below. Y ou must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics 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 appropriate measures. Because
the evaluation of microcomputer software aloneis very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with al applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

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

(Note1) “RenesasElectronics’ asused in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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Single Watchdog Timer

REJO3F0144-0300
(Previous: ADE-204-027B)
Rev.3.00

Jun 15, 2005

Description

The HA16129FPJ is a watchdog timer IC that monitors a microprocessor for runaway. In addition to the watchdog
timer function, the HA16129FPJ also provides a function for supplying a high-precision stabilized power supply to the
microprocessor, a power on reset function, a power supply voltage monitoring function, and a fail-safe function that

masks the microprocessor outputs if arunaway is detected.

Functions

Watchdog timer (WDT) function

Monitors the P-RUN signal output by the microprocessor, and issues an auto-reset (RES) signal if a microprocessor

runaway is detected.

Stabilized power supply

Provides power to the microprocessor.

Power on and clock off functions

The power on function outputs alow level signal to the microprocessor for afixed period when power isfirst
applied.

The clock off function outputs a RES signal to the microprocessor afixed period after a runaway occurs.

Power supply monitoring function

When the reference voltage (Vout) falls and becomes lower than the NMI detection voltage (4.63 V, Typ) or the
STBY detection voltage (3.0 V Typ), this function outputs either an NMI signal or an STBY signal, respectively.
Note that NMI detection can be set to monitor either V¢ or Vout.

OUTE function* (fail-safe function)

Outputs asignal used to mask microprocessor outputs when a microprocessor runaway has been detected.

RES delay function

Sets the delay between the time the NMI signal is output and the time the RES signal is output.

Protection functions

The HA16129FPJ incorporates both Vout overvoltage prevention and current limiter functions.

Note: 1. OUTE function: OUTE is an abbreviation for output enable.

Features

High-precision output voltage: 5.0V + 1.5%

The WDT supports both frequency and duty detection schemes.
High-precision power supply monitoring function: 4.625V + 0.125V
Built-in OUTE function

All functions can be adjusted with external resistors and/or capacitors.
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HA16129FPJ

Pin Arrangement

P-RUN [ |1 J 20 | ] sTBY
Ri[ ]2 19 | | sTBYadj
cr[ |3 18| | RES
Re [ |4 17 [ | N
ce [ 5 16 || NMiadij
R [ |6 15 || NMisns

Cres [ | 7 14 [ ] Vour
oD [ 8 13| ] cont
voad [ | 9 12| Jcs
oute [ 10 11| | Vee

(Top view)
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HA16129FPJ

Block Diagram

To microprocessor
(or other device)
power supply
connections

7

Overvoltage
detection
block

Regulator block

ton detection

NMI detection

block

T
R - NMI

GND

Note: The current, voltage, and resistor values listed in the diagram are reference values.

“t: Connect to Vout
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Pin Function

Related Pin
Function No. Symbol Function

WDT. 1 P-RUN Watchdog timer pulse input. The auto-reset function is controlled by the duty
cycle or frequency of this input pulse signal.

2 Rf The resistor connected to this pin determines the current that flows in the Cf
pin capacitor. Use the resistor value from 100 kQ to 500 kQ

3 Cf The current determined by the Rf pin charges the Cf capacitor and the
potential on this pin determines the watchdog timer frequency band.

trH, trL, torF 4 Rr The resistor connected to this pin determines the current that flows in the Cg
pin capacitor. Use the resistor value from 100 kQ to 500 kQ

5 Cr The current determined by the Rg pin charges the capacitor Cz and the
potential on this pin controls the RES function (toff, tgy, and tg,).

ton 6 Rt The resistor R, which determines only the time ton for the RES function is
connected to this pin. This resistor determines the current that charges the
capacitor Cg for the time ton. Use the resistor value from 100 kQ to 500 kQ

tr, tres 7 Cres The current determined by the Rf pin charges the capacitor Cres, and the
RES delay times (Tr and Tres) are determined by the potential of this
capacitor.

- 8 GND Ground

Vout 9 Voadj Insert the resistor Roadj if fine adjustment of the regulator output voltage
Vout is required. Leave this pin open if Vout does not need to be changed.

Output 10 OUTE Output for the OUTE function

Power 11 Vce Power supply

supply

Current 12 Cs Current limiter detection. Connect the overcurrent detection resistor between

limiter the CS pin and the Vcc pin. If this function is not used, short this pin to Vcc.
Also, connect this pin to the emitter of the external transistor. (This function
can not operate when Voyut <2 V)

Vout 13 CONT Connect this pin to the base of the external transistor.

14 Vour Provides the regulator output voltage and the IC internal power supply.
Connect this pin to the collector of the external transistor.

NMI 15 NMisns This pin senses the NMI detection voltage. If Vcc is to be detected, connect
this pin to the Vcc pin (however, note that an external resistor is required),
and if Vout is to be detected, connect this pin to the Vour pin.

16 NMladj Insert a resistor if fine adjustment of the NMI detection voltage is required.
Leave this pin open if fine adjustment is not required.

Output 17 NMI NMI output

Output 18 RES RES output

STBY 19 STBYadj Insert a resistor if fine adjustment of the STBY detection voltage is required.
Leave this pin open if fine adjustment is not required.

Output 20 STBY STBY output
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Functional Description

This section describes the functions provided by the HA16129FPJ. See the section on formulas for details on
adjustment methods.

Regulator Block

e Vout Voltage
This|IC provides a stabilized 5V power supply by controlling the base current of an external transistor. The largest
current (the maximum CONT pin current) that can be drawn by the base of this external transistor is 20 mA. Also
note that the VVout output is also used for the power supply for thisIC’sinternal circuits.

Current Limiter Block

When a current detection resistor (Rcs) is connected between the V¢ pin and the CS pin, and the voltage between these
pins exceeds the V cs voltage (150 mV Typ), the CONT pin function turns off and the output voltage supply is stopped.
This function can not work when Vgoyr <2 V.

Note: Thisfunction is not short detection.

Output Voltage (Vout) Adjustment

The output voltage can be adjusted by connecting an external resistor at the output voltage adjustment pin (Voadj).
However, if for some reason the voltage on this Vout line increases and exceeds the voltage adjustment range (7 V
Max), the CONT pin function turns off and the output voltage supply is stopped.

Refer to the timing charts in conjunction with the following items.

LVI (Low Voltage Inhibit)

e NMI Detection Voltage
This function monitors for drops in the power-supply voltage. This function can be set up to monitor either V¢ or
Vout. When Vout is monitored, alow level is output from the NMI pin if that voltage falls under the detection
voltage (4.63 V Typ). Then, when the power-supply voltage that fell rises again, the NMI pin will output a high
level. Note that this function has a fixed hysteresis of 50 mV (Typ). The monitored power supply is selected by
connecting the NMIsns pin either to the V¢ pin or to the Vour pin. When detecting V¢, an externa adjustment
resistor isrequired.)
The detection voltage can a so be adjusted with the NMIadj pin.

e STBY Detection Voltage
This function monitors for drops in the Vout voltage. 1t monitors the Vout voltage, and outputs alow level from the
STBY pinif that voltage drops below the detection voltage (3.0 V Typ). Then, when the power-supply voltage that
fell rises again, the STBY pin will output ahigh level. Note that this function has afixed hysteresisof 1.35V (Typ).
The detection voltage can & so be adjusted with the STBY adj pin.

Function Start Voltage

This is the minimum required Vout voltage for the RES, NMI, STBY, and OUTE output pin functions to start operating.
It is stipulated as the voltage that Vout must reach after power isfirst applied for these pins to output alow level.
Hysteresis

Thisisthe difference between the LV function detection voltage when the power-supply voltage drops, and the clear
(reset) voltage when the power-supply voltage rises.

(Vhysn = V' = Vmis Viyss = Vstey' — Vstey)

Rev.3.00 Jun 15, 2005 page 5 of 22
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OUTE Function

When amicroprocessor isin the runaway state, its outputs are undefined, and thusiit is possible that the outputs may be
driven by incorrect signals. Thisfunction is used to mask such incorrect microprocessor outputs. When the WDT
function recognizes normal operation (when the RES output is high), the OUTE output will be held high. When the
WDT function recognizes an abnormal state and an auto-reset pulse is output from the RES pin, the OUTE output will
be held low. Thus microprocessor outputs during microprocessor runaway can be masked by taking the AND of those
outputs and this signal using external AND gates.

The OUTE output will go high when the Cr, pin voltage exceeds VthHcr2, and will go low when that voltage falls
below VthLcr.

There are limitation that apply when the OUTE function is used. Refer to the calculation formulasitem for details.

RES Function

* try
This period is the length of the high-level output period of the RES pulse when the P-RUN signa from the
microprocessor stops. Thisisthe time required for the Cg potential to reach VthLcr from VthHcr1.

e tr
This period is the length of the low-level output period of the RES pulse when the P-RUN signal from the
microprocessor stops. Thisis the time required for the Cr potential to reach VthHcer1 from VthLcr.

o torr
Thisis the time from the point the P-RUN signal from the microprocessor stops to the point alow level is output
from the RES pin. During normal microprocessor operation, the potential on the Cg pin will be about Vout — 0.2 V
(although this value may change with the P-RUN signal input conditions, so it should be verified in the actual
application circuit) and toer is the time for the Cr pin potentia to reach VthLcr from that potential.

e ton
ton is the time from the point the NMI output goes high when power isfirst applied to the point the RES output goes
low. toy isthe time for the potential of the Cg pin to reach VthHerl from O V.

o {r
Thetimetr isthe fixed delay time between the point the NMI output goes from low to high after the power-supply
voltage comes up to the point RES goes from low to high. Thetimetr isthe time for the CRES pin potentia to fall
from the high voltage (about 1.9 V) to Vthcres.

* fres
Thetime tges is the fixed delay time between the point the NMI output goes from high to low when the power-
supply voltage falls to the point RES goes from high to low. The time tges iS the time for the Cres pin potential to
risefrom OV to Vthcres.

WDT Function

This function determines whether the microprocessor is operating normally or has entered arunaway state by
monitoring the duty or frequency of the P-RUN signal. When this function recognizes arunaway state, it outputs a
reset pulse from the RES pin and sets the OUTE pin to low from high. It holds the RES and OUTE pins fixed at high as
long as it recognizes normal microprocessor operation.

In thisfunction, the potential of the Cf capacitor is controlled by the P-RUN signal. This Cf pin potential charges the
capacitor Cg that controls the reset pulse to be between VthLcf and VthHcf. The judgment asto whether or not the
microprocessor is operating normally, is determined by the balance between the charge and discharge voltage on the
capacitor Cy at thistime.

Rev.3.00 Jun 15, 2005 page 6 of 22
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Calculation Formulas

Item Formula Notes
Reference 37/ R1\ | WhiletheVout voltage will be 5V +1.5% when the V oadj
voltage Vout =1.225 (1 * 12/ R2 ) pin is open, the circuit shown here should be used to change
R1, R2: kQ the Vout voltage externally.
Vee CS Vout R1
Voadj
R2
Current Vs (150 mV Typ) < |, - Res When this function operates, the base current to the external
limiter transistor connected to the CS pin stops and the VVout output
voltage islowered.
Res I
7
Vee CS  Vout
OVP — This function prevents the microprocessor from being

damaged if the Vout voltage is inadvertently increased to too
high a level. The OVP detection voltage is fixed.

trH, tRL tey = 3.3 x Cx - Ry These determine the reset pulse frequency and duty.

e
t, =1.1xCy- Ry -
RES
R,
ton tov=1.1xC, R; Sets the time from the rise of the NMI signal to the point the

RES output is cleared.

:

|

‘ fon

)
(7]

E

toer tore = 6.5 x Cr - Ry Sets the time from the point the P-RUN pulse stops to the
point areset pulseis output.

P-RUN

RES toff

Rev.3.00 Jun 15, 2005 page 7 of 22
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HA16129FPJ

Calculation Formulas (cont.)

Item Formula Notes
VsTaY 67.6 The voltage at which the STBY signal is output when Vout

Vstey = 1.48 x (29_5 +362/RLT 1) falls. The STBY detection voltage can be adjusted by
connecting a resistor between the STBYadj pin and ground
(R3). However, the STBY recovery voltage cannot be
adjusted.

VSTBY'
5 Vout VSTBY
STBY
STBY ’7
t —
Vmi R1// 73 The voltage at which the NMI signal is output when Vout
(Vout detection) Vimi = 1.2 (1 *R2// 25 ) falls. (When NMlsns is connected to Vout.)

R1, R2: kQ The NMI detection voltage can be adjusted by connecting
resistors between the NMladj pin and Vout (R1), and
between the NMladj pin and ground (R2).

VNMIIC
VNMI
t —
Vmi R1 The voltage at which the NMI signal is output when Vcc
(Vcc detection) Vimi = 4.62 x (4R2 971" 1) falls. (When NMisns is connected to Vcc.)
Recovery voltage The NMI detection voltage can be adjusted by connecting
B R1 resistors between the NMisns pin and Vcc (R1), and
Vi = 4.68 x (Rz /455 " 1) between the NMIsns pin and ground (R2).
R1, R2; kQ

Vawmr'
Vmi

1

OUTE

Cr x Rgp >19.3 x Cf x Rf

If the OUTE function is used, the relationship shown at the
left must be fulfilled to assure that pulses are not incorrectly
generated in this output when a microprocessor runaway
state is detected.
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Calculation Formulas (cont.)

Item Formula Notes
WDT. . 0.31 x (Du — 24) The WDT function judges whether the P-RUN pulse signal is
Linel Cf - Rf normal or not. If the WDT function judges the P-RUN pulse
fLine2 = 24% (fixed) signal to be abnormal, it outputs a reset signal. The normal
f _ 0.024 range is the area enclosed by fiine1 tO fiines in the figure.
Line3 = ~r oS¢
Cf - Rf fLinel

fLinea = 99%

The relationship between

fLine1 and fljne3

fLine1 = fLines x 12.9 (Du — 24)
Du: The P-RUN signal duty cycle

t
t Du=—"_ %100
ty ty+t

Normal

%)

< operation||| f .

% area Line4
g f

T Line2

fLineS

Duty
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Timing Charts

Whole system timing chart

Vee

Verao!
Vour / STBY

STBY

i
m
s
z
t

trL tres | . ;
tr
tRHl_ 1t*

OUTE

't
| JLOFF
Microprocessor
runaway
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WDT. timing chart

GV

Vout

Low-frequency runaway

High-frequency
runaway

Normal
operation

OUTE

LVI timing chart

VCC

Vimi
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Absolute Maximum Ratings

(Ta=25°C)

Item Symbol Rating Unit
Power supply voltage Vee 40 \%
CS pin voltage Vcs Vce \%
CONT pin current Icont 20 mA
CONT pin voltage Vcont Vee \%
Vout pin voltage Vout 12 \%
P-RUN pin voltage VprUN Vout \%
NMlsns pin voltage VNMisns Vece \
NMI pin voltage Vi Vout \Y;
STBY pin voltage Vstay Vout \%
RES pin voltage VRes Vout Y
OUTE pin voltage VouTe Vout \Y
Power dissipation™ Pr 400 mw
Operating temperature Topr —40 to +85 °C
Storage temperature Tstg —50 to +125 °C

Note: 1. This is the allowable value when mounted on a 40 x 40 x 1.6 mm glass-epoxy printed circuit board with a
mounting density of 10% at ambient temperatures up to Ta = 77°C. This value must be derated by 8.3
mW/°C above that temperature.

s 77°C

g 400 :

- 1

& 300 N

o I \

S ’ (P

8 200 3

[9] | \

B2} ; \

2 100 |

) ! \

= ! ‘\\

2 | |ss°c N
40 -20 0 20 40 60 80 100 120 140

Ambient Temperature Ta (°C)
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HA16129FPJ

Electrical Characteristics
(Ta=25°C, Ve = 12V, Vout = 5.0V, Rf = Rg = 180kQ, Cf = 3300pF, Cr = 0.1uF, Ry = 390k, Cres = 1500pF,

RCS = OZQ)
Item Symbol Min Typ Max Unit Test Conditions
Power supply current lcc - 10 15 mA
Current limiter voltage Vcs 100 150 200 mV Ves = (Vee pin
voltage —
CS pin voltage)
Regulator Output voltage Vout 4.925 5.00 5.075 \% Vee = 12V,
block Icont = 5mA
Input voltage stabilization Volin -30 - 30 mV Vee =
6 to 17.5V,
Icont = 10mA
Load current stabilization Voload -30 - 30 mV Icont =
0.1 to 15mA
Ripple exclusion ratio RRrej (45) 75 - dB Vi =0.5Vrms,
fi = 1kHz
Output voltage temperature | | SVout/dT | - 40 (200) ppm/°C | Icont = 5mA
coefficient
Output voltage adjustment | Vomax - - 7.0 \%
range
P-RUN Input high-level voltage Vi 2.0 - - \%
input block | Input low-level voltage ViL - - 0.8 \Y
Input high-level current lin - 300 500 UA Vi = 5.0V
Input low-level current li. -5 0 5 A Vi = 0.0V
NMI output | High level VoHn Vout — 0.2 | Vout | Vout +0.2 \% lonn = OMA
block Low level Voin - — 0.4 \Y lotn = 2.0mA
Function start voltage Vst - 0.7 14 \%
STBY High level Vors Vout—0.2 | Vout | Vout +0.2 \% lons = OMA
output block | Low level VoLs - - 0.4 Y loLs = 2.0mA
Function start voltage Vsts — 0.7 1.4 \

Note: Values in parentheses are design reference values.
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Electrical Characteristics (cont.)
(Ta=25°C, Ve = 12V, Vout = 5.0V, Rf = Rg = 180k, Cf = 3300pF, Cr = 0.1uF, Ry = 390kQ, Cres = 1500pF,

RCS = OZQ)
Test
Item Symbol Min Typ Max Unit Conditions
RES High level Vour Vout—0.2 | Vout | Vout+0.2 \Y lonr = OMA
output Low level VoLr - - 0.4 Y, loLr = 2.0mA
block Function start voltage VsTr - 0.7 1.4 \Y
OUTE High level Vore Vout - 0.2 Vout Vout + 0.2 \% lone = OMA
output Low level VoLe - - 0.4 Y lote = 2.0mA
block Function start voltage VsTe - 0.7 1.4 \Y;
RES Power on time ton 25 40 60 ms
function Clock off time toff 80 130 190 ms
Reset pulse high time trRH 40 60 90 ms
Reset pulse low time trL 15 20 30 ms
LVI NMI Detection Vi 4.5 4.63 4.75 v
function function voltage 1
(Vout Hysteresis 1 | Vuvsni - 50 100 mv
detection) | Temperature | | 8Vawi/dT | - 100 (400) ppm/°C
coefficient
NMI Detection Vimiz 5.0 5.4 5.7 Y R1 = 13kQ,
function voltage 2 R2 = 390kQ
(Vee Hysteresis 2 | Viysnz 0.5 0.8 1.3 \Y; R1 = 13kQ,
detection) R2 = 390kQ
STBY Detection Vstay 2.70 3.00 3.30 v
function voltage
Hysteresis Vhyss 1.20 1.35 1.50 \%
Temperature | | 8Vstay/OT | - 100 (400) ppm/°C
coefficient
RES Disable time tres (100) 200 (300) us
delay time | Recovery time tr (100) 200 (300) us
Note: Values in parentheses are design reference values.
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Test Circuits

e \out test circuit Units: Resistors O
nits: esistors

Icont .
HA Capacitors F
L
VCC /I\ /I\ Oj\ Vout
Vee CSs CONT Vout

STBYad

HA16129FPJ NMisns

NMIadj

R Cr Ry GND Cges

Here, the Vout voltage is for a Ve
of 12V, and Icont is monitored as

1500
‘ ) Vout is varied.
e |cc test circuit
Iin lout
Ve W ou
_/ _/ N
CS CONT Vout

STBYadj Hoe = Iy + lout

HA16129FPJ NMisns

NMladj
GND Cges

15005]

L

Vee %

M
U ) ) U
cs CONT  Vout

STBYad;

NMI Vout
detection

paey

3

Wy
-
L

NMIT Ve

HA16129FPJ Ot
NMisns ' detection

40/

NMIadi
GND Cges

©
Frequency
counter

15005]
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System Circuit Examples

o Example of a basic system

PORT =
U sy — 7
1| P-RUN STBY |20} — | STBY g
180k =
W Rf STBYadj 8
Q
— s
_|_—E Cf RES
3300p ==, o
W Rg NI |
bl
& _
0'1“79‘7 5| ck g NMiadj Vee PORT
390k L8] Rr § NMIsns
T (GAY)] To other power supplies
—7]c Vv
1500p RES ouT
7
TJT—E GND CONT
[9] voad cs
Ee]
10| OUTE Vee g
BATTERY -

o Example of a system using a backup circuit and a primary voltage monitoring circuit

PORT 5
I\ 2
1| P-RUN STBY [20————{ STBY 8
180k g
77C/\/\/\/—|Z Rf STBYad| 8
L
— S
3] cr RES
3300p == 0
4| Ry NMI
2
0.1, 5| Ccr § NMIadj Vce PORT
T 2 :
To other power supplies
390k L8] Rr % NMisns p pp
—7]c Y
1500p RES ouT
77
TJT—E GND CONT
[9] Voadi cs 5
S
F@ OUTE Vee

Primary detection

Backup circuit

Dg: Schottky diode
D,: Zener diode
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Operating Waveforms

Frequency (Hz)

Power On Time (toy) (MS)

Frequency vs. Duty Characteristics
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Clock Off Time (toff) vs. Rg Resistance Characteristics
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Reset Pulse Low Time (tg ) vs.
Rgr Resistance Characteristics
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ES Delay Time and Disable Time (tggs) Vs.
Rf Resistance Characteristics
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Output Voltage vs.
Roadj Resistance (to Vout) Characteristics
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Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code

[ MASS[Typ]

P-SOP20-5.5x12.6-1.27 ‘ PRSP0020DD-A ‘ FP-20DA

031g
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Index mark
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He

NOTE)

1. DIMENSIONS"*1 (Nom)"AND"*2"
DO NOT INCLUDE MOLD FLASH.

2. DIMENSION"*3"DOES NOT

INCLUDE TRIM OFFSET.

Ar

bﬂ
by
P

Reference Dimension in Millimeters

Symool | pjin Nom Max

Terminal cross section D — | 126 13
E —_— 55 —
Az I - -

AL 0.00 0.10 0.20

A — | — | 220

L b, 034 | 042 050
by | — | 040 | —
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s — | 020 | —

h 0 0° — 8
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S == ﬁ\‘e ] | — | 127 | —
L X — | — | o012

y — | — | o1

Detail F Z | T | T | 08
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Keep safety first in your circuit designs!

1.

Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits,
(ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials
1. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's

~No

application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.

. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,

diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.

. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of

publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. Itis
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product
information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor
home page (http://www.renesas.com).

. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to

evaluate all information as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corp. assumes
no responsibility for any damage, liability or other loss resulting from the information contained herein.

. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life

is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a
product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater
use.

. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.
. If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and

cannot be imported into a country other than the approved destination.
Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
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