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Description

The HA16103FPJFPK monolithic voltage control is designed for microcomputer systems. In addition to voltage
regulator, it includes watch dog timer function, power on reset function, and output voltage monitor function.

It is suitable for battery use microcomputer systems.

Functions

e 5V regulated power supply

e Power on reset pulse generator
e Watch dog timer

e Low voltage inhibit protection

Features

e Wide operational supply voltage range (Vcc = 6t0 40 V)

e Various control signals are generated when microcomputer system runaway occurs. (NMI signal and STBY signal
are generated by detecting voltage level, and RES signal is generated by monitoring the time after NMI signal is
detected)

e Regulated voltage, NMI detecting voltage, STBY detecting voltage are adjustable.

e Atlow voltage and re-start, the delay time of RES signal is adjustable

¢ Watchdog timer filtering uses the minimum clock input pulse width and maximum cycle detection method

Ordering Information

Type No. Package Code (Previous Code)
HA16103FPJ PRSP0020DD-A (FP-20DA)
HA16103FPK PRSP0020DD-A (FP-20DA)
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HA16103FPJ/FPK

Pin Arrangement
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(Top view)
Pin Functions
No. Pin Name Description
1 NC NC pin
2 P-RUN P-RUN signal input pin for watchdog timer
3 Rf Connect resistor Rf. Frequency bandwidth of the filter circuit depends on Rf
4 Cf Connect resistor Cf. Frequency bandwidth of the filter circuit depends on Cf
5 Rr Connect resistor Rr. Reset-signal power-on time depends on Rr
6 Cr Connect resistor Cr. Reset-signal power-on time depends on Cr
7 GND Ground
8 Voadj 5-V reference voltage fine-tuning pin. Connect a resistor between this pin and GND.
The value of output voltage is given by
Vout = {1 + 5.34/(R1 // 2.0)} x Voadj Unit for R1: kQ
9 Vout Connect the collector of an external PNP-type transistor. The pin supplies 5-V
regulated voltage for internal circuit
10 NC NC pin
11 NC NC pin
12 VconTt The external PNP-type transistor’s base control pin
13 Vee Supply voltage pin. Operating supply voltage range is 6.0 to 40 V.
14 Cres If the voltage of Vour pin declines to less than Detection voltage(1) (because of an
instant power cut or other cause), NMI signals are generated.
If tres = 0.5°Rf*Cres(sec) has passed since then, RES signals are generated.
If the voltage of Vour pin inclines to more than Detection voltage(1) (in case of re-
start from LVI state), NMI signals are stop. t. = 0.5°Rf*Cres(sec) has passed since
then, RES signals are stop. Connect capacitor Cres between this pin and GND to
adjust the RES signals delay time(tres, t). If delay time is unnecessary, make this pin
open (tres = 2 ps typ. tr = 10 ps typ. at open)
15 VNMiadj NMI detection voltage fine-tuning pin. Connect a resistor between this pin and Vour
pin or GND. The value of output voltage is given by
Vv = {1 + (R2 // 25.5)/(R3 // 10.6)} x Vnmiagi. Unit for R2, R3: kQ
16 NMI NMI signal output pin. Connect to pin NMI of the microcomputer
17 RES RES signal output pin. Connect to pin RES of the microcomputer
18 VsTBYad STBY detection voltage tuning pin. Connect a resistor between this pin and Vour or
GND. The value of output voltage is given by
Vstey = 1.89 x {1 + 21/(7.9 + 8.85 // R4)} X VstRYaq; Unit for R4: kQ
19 STBY STBY signal output pin. Connect to pin STBY of the microcomputer
20 NC NC pin
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HA16103FPJ/FPK

Block Diagram
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HA16103FPJ/FPK

Functional Description

Stabilized Power Supply Function
The stabilized power supply includes the following features:

» Wide range of operating input voltage from 6 V to 40 V to provide stabilized voltages
» Auvailability of any output current, by simply replacing the external transistor
» Fineadjustment of output voltage
Figure 1 shows the fine adjustment circuit of the output circuit. Select the resistor R1 as shown in equation 1.

Add aresistor between GND and Voadj to increase the output voltage.

- ; : : = To micro-
VBATT (Lle](_)/ J) R C%LL computer system
1
(l; % 100 uF

Vee  Veont Vout

_ _5.34 . .
HA16103 Vout = (1+ g7/ 2.0)xVoad; - - - - Equation 1
J;C GND (Ry: kQ)
(Voadj==1.31V)

Figure 1 Fine Adjustment Circuit of Output Voltage
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Figure 2 Output Voltage Characteristic
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HA16103FPJ/FPK

Power-On Reset Function
The system contains the power-on reset function required when a microcomputer is turned on.

The reset period may be set with external components Rg and Cr. Equation 2 specifies how to determine the reset
period (ton) and figure 3 shows the characteristic of the circuit.

RES
HA16103 O

Rr CRr

i

ton=0.46 x Crx Rrx Vout(s) - - - - Equation 2

Rr: Q

(Ta = 25°C)
VCC =12V

160 m /
,/CR = 0.22 pF |

% 140m
- /
S 120 m
2 / 4
£ 100m » -
c
> som / yd
S / Cr=0.1pF
40m _—
L Cg = 0.047 uF
Byay [ Cr=0.047
0
100 k 200 k 500 k

Resistance Rr ()

Figure 3 Characteristic of Power-On Reset Circuit
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HA16103FPJ/FPK

Watchdog Timer Function

The system contains a bandpass filter for pulse width detection, which outputs a reset pulse when input pulses are not at
the presel ected frequency (at either a higher or lower frequency).

The RC characteristic of the bandpass filter may be set with external components Rf and Cf. Equation 3 specifies how
to determine the minimum pulse width (tmin) for runaway detection of the bandpass filter, and figure 4 shows the
characteristic of the filter.

HA16103

i3

tmin = Cf x Rf x 0.11 (s) - - - - Equation 3

Rf: Q
20m
(Ta=25°C)
18 P—Run pulse duty ratio 50% (fixed)
OM IV =12V

Cr =0.1 pF
1.6m{———Ry =180kQ
1.4m

1.2m /
1.0m //
0.8 m

Runaway-detection minimum pulse width tmin (s)

< Cf=0.022 uF
0.6 m /
0.4 m
0.2m IJ‘/
—  — = Cf=0.0047 uF
| |
100 k 200 k 500 k

Resistance Rf (QQ)

Figure 4 Characteristic of Power-On Reset Circuit
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Low Voltage Monitoring Function

The system contains a circuit to send a control signal to the microcomputer when the output voltage drops. The circuit
includes the following features.

»  Two-point monitoring of output voltage (Vnw and Vsray)
» Auvailability of fine adjustment of Vthl (Vyw) and Vth2 (Vsray)
e Output of control signal in standby mode of microcomputer

Figure 5 shows the timing chart of control signals when the output voltage drops.

If the output voltage drops below Vthl (4.60 V), the NMI signal rises to request the microcomputer to issue the NMI
interrupt signal. The RES signal falls tges Seconds after the NMI signal rises. If the output voltage drops further to
below Vth2 (3.2 V), the STBY signal rises to enable the micro-computer to enter standby mode.

VBATT J

- ! i

| |

- | I

1y Power on reset signal !
| |

T

¥ 470V 460V "N 470V 460V R
j ; 3.20V 1R

RES oo o e {RES | 3
! > trES_ ' | Ll

‘ ] el e T

‘ : | _\ I |

! Automatic reset signal |

STBY |

P-RUN System runaway

Figure 5 Timing Chart for Low Voltage Monitoring
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HA16103FPJ/FPK

Absolute Maximum Ratings

(Ta=25°C)
Item Symbol HA16103FPJ HA16103FPK Units
VCC supply voltage Vee 40 40 \Y
Control pin voltage Vcont 40 40 \Y
Control pin current lconT 20 20 mA
VOUT pin voltage Vour 12 12 \%
Power dissipation Pr 400*' 400% mwW
Operating ambient Topr —40 to +85 —40 to +125 °C
temperature range

Notes: 1. Value under Ta < 77°C. If Ta is greater, 8.3 mW/°C derating occurs.
2. Allowable temperature of IC junction part, Tj (max), is as shown below.
Tj (max) = j—a*Pc (max)+Ta
(6j-a is thermal resistance value during mounting, and Pc (max) is the maximum value of IC power
dissipation.)

Therefore, to keep Tj (max) < 125°C, wiring density and board material must be selected according to the
board thermal conductivity ratio shown below.

Be careful that the value of Pc (max) does not exceed that PT.

Thermal resistance 6j—a(°C/W)

240
220
200
180
160

140

120
100
80

1
| SOP20 | |
without compound
\
N

SOP20 N
—— using paste \\

containing ™N ~—
— compound \\
T ) @ ®

0.5 1 2 5 10 20

Board thermal conductivity (W/m°C)

40 mm~

0.
1.

t ceramic or

(1) Glass epoxy board with 10% wiring density
(@) Glass epoxy board with 30% wiring density
() Ceramic board with 96% alumina coefficient
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HA16103FPJ/FPK

Electrical Characteristics
(Ta: 25°C, Vee= 12V, Vour =5 V)

HA16103FPJ/FPK
Item Symbol Min Typ Max Unit Test Condition
Supply current lccL - 8 12 mA | Vec=12V
Regulator Output voltage Vo1 4.80 5.00 5.20 \Y Vec=6t017.5V
|ou'r =05 A,
R1 =30 kQ
Vo2 4.70 5.00 5.30 \Y Vec=6t017.5V
lout = 1A, R1=30kQ
Line regulation Voline -50 - 50 mV | Vcc=61t017.5V
lout=1A, Ri=30kQ
Load regulation Voload -100 - 100 mV lout=10 mAto 0.5 A,
R1 =30 kQ
Ripple rejection RRrey 45 75 - dB Vi=0.5Vrms,
fi=1kHz, R1 =30 kQ
Output voltage OVoldr - 0.6 - mV/°C | Vcc =12V, R1 =30 kQ
Temperature
coefficient
Clock input | “L"-input voltage Vi - - 0.8 \%
“H”-input voltage ViH 2.0 - - Vv
“L’-input current I -120 —60 - HA V=0V
“H”-input current IH - 0.3 0.5 mA | VH=5V
NMI output | NMI pin Vo1 = - 0.4 \% loL1 = 2 mA
“L”-level voltage
NMI pin Von1 - Vo1 - \Y
“H”-level voltage (Vo2)
NMI function start Vimi - 0.7 1.4 \%
Vour voltage
STT STT pin Vo|_2 = - 0.4 \ |o|_2 =2mA
output “L”-level voltage
STBY pin Vorz - Vo1 - \%
“H”-level voltage (Voz)
STBY function start Vstey - 0.7 14 v
Vour voltage
RES output | RES pin Vois - - 0.4 \% lotz =2 mA
“L”-level voltage
R—ES pin VoH3 - Vo1 - V
“H”-level voltage (Vo2)
RES function start VREs - 0.7 1.4 \
Vour voltage
Power on time ton 25 40 60 ms Rf =180 kQ, Rr = 180 kQ
Clock off reset time torr 80 130 190 ms Cf=0.01 yF, Cr=0.1 pF
Reset pulse trL 15 20 30 ms Rf =180 kQ, Rr = 180 kQ
“L"-level time Cf=0.01 pF, Cr=0.1 pyF
Reset pulse trH 37 60 90 ms Rf =180 kQ, Rr = 180 kQ
“H”-level time Cf=0.01 yF, Cr=0.1 pF
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HA16103FPJ/FPK

Electrical Characteristics (cont.)
(Taz 25°C, VCC =12 V, VOUT =5 V)

Item Symbol Min Typ Max Unit Test Condition
Low Detection voltage(1) V1 4.40 4.60 4.80 \%
Voltage Detection voltage(1) Vhyst 50 100 150 mV
protecton Hysteresis width
Detection voltage(2) Vh2 29 3.2 3.5 \Y
Detection voltage(2) Vhys2 1.35 1.5 1.65 \%
Hysteresis width
Reset inhibit tres - 200 - Us Cres = 2200 pF
pulse restart tr - 200 - us | Cres =2200 pF
Delay time

(Ta=—-4010 125°C, Ve = 12V, Vour =5V, R1 = 30kQ)

HA16103FPK
Iltem Symbol Min Typ Max Unit Test Condition
Supply current lcci - 7 13 mA
Regulator Output voltage Voutt 4.80 5.00 5.20 \% Vee=61t017.5V
|OUT =05A
Line regulation Voline -50 - 50 mV | Vcc=61t017.5V
|OUT =05A
Load regulation Voload -100 — 100 mV lour=10 mAto 0.5 A
Clock input “L’-input voltage ViL - - 0.4
“H’-input voltage ViH 24 - - \%
“L”-input current I -120 -60 - MA ViL=0V
“H”-input current IH - 0.3 0.6 mA | V=5V
NMI output NMI pin Voin - - 0.5 \% lot1 =2 mA
“L”-level voltage
NMI pin Vorn - Vourti - \%
“H”-level voltage
STBY STBY pin Vois - - 0.5 V| loz=2mA
output “L”-level voltage
STBY pin Vons - Vours - \%
“H”-level voltage
RES output RES pin Volr - - 0.5 \% lotz =2 mA
“L”-level voltage
RES pin VoHR - Vour - \%
“H”-level voltage
Power on time ton 25 40 60 ms Rf =180 kQ, Rr = 180 kQ
Clock off reset torr 70 130 200 ms Cf=0.01 pF, Cr=0.1 pF
time
Reset pulse trL 15 20 30 ms Rf =180 kQ, Rr = 180 kQ
“L”-level time Cf=0.01 pF, Cr=0.1 pyF
Reset pulse trH 30 60 100 ms Rf =180 kQ, Rr = 180 kQ
“H”-level time Cf=0.01 yF, Cr=0.1 pF
Low Voltage Detection Vmi 4.35 4.60 4.85 \%
protecton voltage(1)
Detection VsTBY 2.80 3.20 3.60 \Y
voltage(2)
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HA16103FPJ/FPK

Test Circuit
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HA16103FPJ/FPK

Sample Connection Circuit between HA16103 and H8/532 (2)

N

s1
5 .
IGN. SW l I l 00 u pos
R2 03
Veont Vour Voad]
VNMIadJ_ oA _7
NMI{(O———————NMI  Vcc
RS i i
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— __ H8/532
> GND
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HA16103FPJ/FPK

Precautions

If the 1C’ s ground potential varies suddenly by several volts due to wiring impedance (see figure 6), afalse RES pulse
may be output. The reason for thisisthat potentialsin the RES pulse generating circuit change together with the V-
GND potential. The reference potential of the comparator in figure 7 and the potential of the external capacitor have
different impedances as seen from the comparator, causing a momentary inversion. The solution isto stabilize the
ground potential. Two ways of stabilizing the IC’'s ground line are:

» Separate the IC' s ground line from highcurrent ground lines.
» Increase the capacitance (Co) used to smooth the V oyt output.

Wiring impedance

,,,,,,,

SW2 \

Swi1 ! L
: ! HA16103PJ/FPJ | Co— =R,

T T Relay or other load
Wiring impedance

Figure 6 Typical Circuit

paps A

i V cc Vcont

=
5
B
>
3
o
By}
m
w

Figure 7 RES Comparator
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HA16103FPJ/FPK

o Low-voltage inhibit section
Low-Voltage Reset Pulse Delay vs. Crgs
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HA16103FPJ/FPK

e Low-voltage inhibit section
Low-Voltage Reset Pulse Recovery Delay vs. Crgs
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e Power-on and auto-reset section
Reset Low Time vs. Resistance Ry

160 m

Ta = 25°C

Vee=12V
140 m —— ' cC

Vour =5V iyp
120 m

@ /
& 100m
> /
£ /
= 80 m
E s
I Qflz/
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HA16103FPJ/FPK

Output Voltage Vout (V)

e Power-on and auto-reset section

e Vref section

Clock-Off Time togg (S)

Clock-Off Time vs. Resistance Rg

700 m

600 m——

Ta = 25°C
Vee=12V /
Vour =5V typ /

/

/

500 m

/

400 m ——Cg=0.22 uF /

300 m % /
/cR =0.1pF pd
200 m J,'
100 m ~~
Cr=0.047 uF
0 | |
100 k 200 k 300 k 500 k

Resistance Rr (Q)

Output Voltage vs. Adjustment Resistance

5.30

Ta =25°C

5.20

VCC: 12V

5.10

5.00

4.90

4.80

4.70

0 10k

100 k
Vout Adjustment Resistance R (Q)

1M
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HA16103FPJ/FPK

e Power-on and auto-reset section
Reset High Time vs. Resistance Rg

280 m
| Ta=25°C /
260 m
Vee=12V /
240 M Vo =5 Viyp /
220 m /’
& 200m /
T 180 m
) Cr=0.22 uF / /
() 160 m /
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[ 140 m LY
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2 120mﬁ/CR:O.1pF V4
2 100m =
(%]
2 80m y //
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40 m »
20m Cr=0.047 uF
0 | |
100 k 200 k 300 k 500 k

Resistance Rg (Q)
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HA16103FPJ/FPK

Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code

[ MASS[Typ]

P-SOP20-5.5x12.6-1.27 | _PRSP0020DD-A | FP-20DA

| 0.31g

“p

HABHAARAATH

D

Index mark

o L

He

NOTE)

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

2. DIMENSION"*3"DOES NOT

INCLUDE TRIM OFFSET.

by

by

[
c

Terminal cross section

Ly

Ay

Detail F

Dimension in Millimeters

Reference

Symbol Min Nom Max
D — 126 13
E — 55 E—
A, | — ] —
Al 0.00 0.10 0.20
A —_— e 220
by 0.34 0.42 0.50
b1 —_— 0.40 —
c 0.17 0.22 0.27
C1 — 0.20 E—
0 0° E— 8°
He 7.50 7.80 8.00

[e] — | 127 | —
X e e 0.12
y — | — | o015
z — — 0.80
L 0.50 0.70 0.90
L1 — 115 E—
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RenesaSTeChnOIOgy Corp. Sales Strategic Planning Div.  Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

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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