NJW4113-T1

lo=500mA LDO with Watchdog Timer

B GENERAL DESCRIPTION B PACKAGE OUTLINE

The NJW4113 is a 500mA output low dropout voltage regulator
with watchdog timer(WDT).

It has a detecting circuit to monitor output voltage and a watchdog
timer function for clock monitor. Detecting voltage is adjustable with
external resistor.

Low consumption current characteristic contributes to reduce NJW4113GM1
burden on automotive battery in full-time operating application.

Because of operating wide temperature range from -40°C to
+125°C, the NJW4113 suits for high reliability application such as
automotive application.

B FEATURES
¢ Wide Operating Voltage Range 4.0V to 40V max.
¢ Low Current Consumption 37uAtyp.
« High Precision Output Voltage Vo £1.0%(Ta=25°C)
Vo £1.5%(Ta=-40°C to 125°C)
e High Precision Detection Voltage Vper £1.0%(Ta=25°C)
Vper £2.0%( Ta=-40°C to 125°C)
e Output Current lo(min.)=500mA

o Adjustable Detection Voltage with external resistor

e Setting WDT Monitor Time, WDT Reset Time and Output Delay Hold Time with external capacitor
¢ Watchdog Timer Enable Function

e Correspond to Low ESR capacitor (MLCC)

¢ Thermal shutdown circuit

e Over Current Protection

¢ Package Outline HSOP8

B PIN CONFIGURATION

1. CLK Clock Input Pin
CLK @_ - A VRO_ 2. Resapy External Resistor Pin for Adjusting Detection Voltage
Rswo) OO . i OOWDEN 3 ¢, External Capacitor Pin for Setting WDT Monitor Time/ Output delay hold Time
Cw T E . |[OGND 4. Vi Input Voltage Pin
vwed!| _\_1 MIve, O Vour  OutputVoltage Pin
6. GND  Ground Pin
Exposed PAD onbackside 7. WDEN Watchdog Timer Disenable Pin
connected to GND 8. Vro Reset Output Pin

m PRODUCT CLASSFICATION

. . Output | Detection
Status Device Name Version Voltage Voltage
NJW4113GM1-A46-T1 4.6V
M.P. NJW4113GM1-A41-T1 A 5.0V 41V
PLAN NJW4113GM1-B03-T1 B 3.3V 3.0V
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NJW4113-T1

B PIN DESCRIPTIONS

PIN
PIN NAME NUMBER FUNCTION
CLK 1 Clock Input pin. Monitor the clock from CPU.
For Adjusting Detection Voltage pin.
Rsany 2 It can optionally adjust Detection Voltage by connecting resistor divider.
If it is not required, this pin should be “open”.
Connects Capacitor pin for setting WDT Monitor Time, WDT Reset Time and Output
Cw 3 Delay Hold time.
It can optionally set time by extemal capacitor.
Vin 4 Power Supply pin.
Vourt 5 Output Voltage pin.
GND 6 GND pin.
Enable pin for WDT.
WDEN / When the High level is WDT active while Low level or OPEN is WDT inactive.
Reset Output pin.
Vro 8 When output voltage is below the detection voltage, Output Low level signal.
VRro pin pulls up to Voyr internally with 100kQ typ.
Exg:ged - Connected to GND.
m BLOCK DIAGRAM
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NJW4113-T1

m ABSOLUTE MAXIMUM RATINGS Ta=25°C)
PARAMETER SYNBOL RATINGS UNIT
Input Voltage VN -0.3t0 +45 V
Output Voltage Vo -03toVn<+6 \
RESET Output Voltage Vro -0.3to+6 \Y
Clock Input Voltage Veoik -0.3to+5.5 \Y
WDEN Input Voltage VWDEN -03t0o+55 V
Rsapy Pin Input Voltage Vrsany -03to+55 \Y
Power Dissipation Pp 790(1) mwW
2500(*2)
Junction Temperature Tj -40 to +150 °C
Operating Temperature Topr -40to +125 °C
Storage Temperature Tstg -40to +150 °C

(*1): Mounted on glass epoxy board. (76.2x114.3x1.6mm:EIA/JDEC standard size, 2Layers)
(*2): Mounted on glass epoxy board. (76.2x114.3x1.6mm:EIA/JDEC standard size, 4Layers)
(4Layers inner foil: 74.2 x 74.2mm applying a thermal via hole to a board based on JEDEC standard JESD51-5)

B INPUT VOLTAGE RANGE

Vin=4.0V to 40V

Ver.2018-06-19
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NJW4113-T1

B ELECTRICAL CHARACTERISTICS
(General Characteristics)

(Unless otherwise noted, Vin= Vo +1V, Cn=1.0uF, Co=4.7uF, Ta=25°C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
. WDT Active - 37 70
Operating Current lss  [\WDT Active, Ta= 40°C to +125°C : : 80 bA
(Regulator Block) (Unless otherwise noted, Vin= Vo +1V, Cn=1.0uF, Co=4.7uF, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
lo =30mA -1.0% - +1.0%
Output Voltage Vo ') =30mA. Ta= 40°C to +125°C 5% | - | +5% | Y
Vo x0.9 500 - -
Output Current o 1, < 0.9, Ta= -40°C to +125°C 500 | - ; mA
Vin= Vo +1V 10 40V, I =30mA - - 0.05
Line Regulation AVo/AVN | Vin= Vo +1V to 40V, I =30mA, i i 0.05 %IV
Ta= -40°C / +125°C(*3) '
lo =OmAto 500mA - 0.002 [ 0.004
lo =0mA to 500mA, ) ) 0.008
Load Regulation AVo/Alp | Ta=-40°C / +125°C(*3) ' Y%/mA
10=30mAto 500mA,
Ta= -40°C [+125°C (*3) - - | 00053
Ripple Rejection RR V.N_= Vo +2V ,ein=50mVrms, f=1kHz, ) 45 ) dB
lo =10mA
10=300mA - 0.3 0.5
Dropoit Voltage AVo [ 2300mA, Ta= 40°C to +125°C _ _ 0.78 v
Average Temperature
Coefficient of Output AVo/ATa | 1o=30mA, Ta=0°C to 125°C - +50 - ppm/°C
\oltage

(*3): These parameter are guaranteed with only -40°C and +125°C.

(Voltage Detector Block) (Unless otherwise noted, Vin= Vo +1V, Cn=1.0uF, Co=4.7uF, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
. -1.0% - +1.0%
Detection Voltage Vorr [ Ta=40°C 1o +125°C 20% | - | +20% | Y
. 80 100 120
Hysteresis Voltage Vhvs Ta= 40°C 1o +125°C 50 . 150 mV
Average temperature AVeer /
coefficient of Detection A.?ET Ta=0to 125°C - +50 - ppm/°C
Voltage a
Cw Pin Charge Current | Von=0.5V 3 6 9 A
at Delay Hold OV | Vew=0.5V.Ta= -40°C to +125°C 3 - 9 H
Cw Pin Threshold Voltage at V. 0.97 1.00 1.03 Vv
Reset Release TOWD | Ta= -40°C to +125°C 0.95 - 1.05
. Vo=Vper (Vo detected) 0.97 1.00 1.03
Rsvo, Pin Voltage VRSADI [/ Vo (Vo detected) Ta= 40°C o +125°C | 095 | - 1.05 v
Average temperature AV /
Coefficient of Rsap, Pin AT | Ta=0°Cto +125°C - +50 - ppm/°C
\oltage a
. Cw=0.01pF, Vgo=L—>H 0.7 17 35
Outpuit Delay Hold time ¥R G, 20.01UF, VeomLoH, Ta= 40°C 1o +125°C| 0.3 ; 3.8 ms
Low level RESET Output vV Vo=Vper-0.5V - 0.02 0.2 Vv
\oltage ROL Vo=Vper-0.5V, Ta= -40°C to +125°C - - 0.2
RESET Output Block vV 0.8 - - Vv
Operating Voltage OPL | Ta=-40°C to +125°C 0.8 - -
RESET Output Voltage at
Start up Vew | Vistartup - 0.05 - Y,
Pull up resistor Rpy - 100 - kQ
WNew Japan Radio Co. i,
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NJW4113-T1

B ELECTRICAL CHARACTERISTICS

(Watchdog Timer Block) (Unless otherwise noted, Vin= Vo +1V, Cn=1.0uF, Co=4.7uF, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Aversion 4.0 - -
. . Aversion, Ta=-40°C to +125°C 4.0 - -
Clock input High-level V1ckH B version 26 . - \Y
B version, Ta=-40°C to +125°C 2.6 - -
Aversion - - 1.0
. Aversion, Ta=-40°C to +125°C - - 1.0
Clock input Low-level Ve B version . . 07 \Y
B version, Ta=-40°C to +125°C - - 0.7
, 0.05 - -
Clock Input Pulse Width tokw Ta= 40°C 1o +125°C 0.05 . - ms
0.1 - -
Clock Input Cycle tex Ta= 40°C 1o +125°C 01 . - ms
N Veow = 0.5V 1.5 2 2.5
Cuw Pin Discharge Current low  [V/ow = 05V, Ta= 40°C to +125°C 1.1 _ 29 bA
. Vow = 0.5V 3 6 9
Cuw Pin Charge Current low. [/ = 0.5V, Ta= 40°C 1o +125°C 3 ; 9 WA
High-side V. 0.97 1.00 1.03 Vv
Threshold Voltage TOWH 1 Ta= -40°C to +125°C 0.95 - 1.05
Low-side V. 0.18 0.2 0.22 Vv
Threshold Voltage TOWL | Ta= -40°C to +125°C 0.16 - 0.24
. i Cw=0.01pF 29 4.0 58
WDT Monitor Time o "G, =0.01uF, Ta= 40°C to +125°C 25 : 79 ms
Cw=0.01pF 0.6 1.3 29
WDT Reset Time bR "G, =0.01uF, Ta= 40°C to +125°C 03 : 32 ms
WDEN Pin Threshold Vinos 16 | - - v
Voltage at WDT Disable Ta=-40°C to +125°C 1.6 - -
WDEN Pin Threshold Vi - - 0.3 v
\oltage at WDT Enable Ta=-40°C to +125°C - - 0.3

The above specification is a common specification for all output voltages.
Therefore, it may be different from the individual specification for a specific output voltage.
* These parameters are tested by Pulse Measurement.

Ver.2018-06-19
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NJW4113-T1

B THERMAL CHARACTERISTICS
PARAMETER SYMBOL VALUE UNIT
Junction-to-ambient . 158(*3) o
thermal resistance Oja 50(*4) CW
Junction-to-Top of package . 28(*3) o
characterization parameter uit 12(*4) CW

(*3): Mounted on glass epoxy board. (76.2x114.3x1.6mm:EIA/JDEC standard size, 2Layers)
(*4): Mounted on glass epoxy board. (76.2x114.3x1.6mm:EIA/JDEC standard size, 4Layers)
(4Layers inner foil: 74.2 x 74.2mm applying a thermal via hole to a board based on JEDEC standard JESD51-5)

B POWER DISSIPATION vs. AMBIENT TEMPERATURE
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NJW4113-T1
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2 T
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— = e - %
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NJW4113-T1

B TYPICAL APPLICATION

(1) Monitoring the output voltage of the regulator and the clock of microcomputer

o - NJW4113
Connect resistor divider when adjusting
the Detection Voltage L1 4 CLK Vao
[ N— 2 |Rssss  WDEN
I
i
i
o1 3 | Cw GND
W
Vi i ;l,;
O—l—:i 4 | Vi Vour
i
i

micro computer

(2) Only use the voltage detector (Watchdog Timer Disable)

CLK

RESET

VDD

micro computer

Connect resistor divider when adjusting MJW4113
the Detection Voltage
.~ 1| CLK Vag
~a L
S 2 | Rsacy  WDEN
i
i
i
i
i T 3 C'_.\' G N D
Vin i Co ;
O—l—;i 4 [ Vi Vour
i
i
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NJW4113-T1

*Input Capacitor Cyy

The input capacitor Cy is required to prevent oscillation and reduce power supply ripple for applications when high
power supply impedance or a long power supply line.

Therefore, use the recommended C value (refer to conditions of ELECTRIC CHARACTERISTIC) or larger and
should connect between GND and V| as shortest path as possible to avoid the problem.

*QOutput Capacitor Co

The output capacitor Co will be required for a phase compensation of the internal error amplifier.

The capacitance and the equivalent series resistance (ESR) influence to stable operation of the regulator.

Use of a smaller Co may cause excess an output noise or an oscillation of the regulator due to lack of the
phase compensation.

On the other hand, use of a larger Co reduces an output noise and a ripple output, and also improves an
output transient response when a load rapidly changes.

Therefore, use the recommended Cq value (refer to conditions of ELECTRIC CHARACTERISTIC) or larger
and should connect between GND and Vot as shortest path as possible for stable operation

The recommended capacitance depends on the output voltage rank. Especially, a low voltage regulator requires
larger Co value.

In addition, you should consider varied characteristics of a capacitor (a frequency characteristic, a temperature
characteristic, a DC bias characteristic and so on) and unevenness peculiar to a capacitor supplier enough.

When selecting Co, recommend that have withstand voltage margin against an output voltage and superior
temperature characteristics though this product is designed stability works with wide range ESR of capacitor
including low ESR products.

WNew Japan Radio Co. i,
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NJW4113-T1 Application Manual

B TIMING CHART

VIN

(Input Voltage)

GND

Vour emeeeeee
Vogrup == -=comee Monnbo L L

Voer [T 7
VOUT
(Output Voltage)  Vegp |oceoof-oo

GND

VTWDIS ___________

WDEN

(WDT Enable)

GND

VTCKH """"""

CLK

Clock Input Voltage Vicki fmmmmmmmmmmqmmmmpmmm e qemm e b b - Y
( P %) GNb — : f T T T ! ' ’ ' f

Veec@V) | __________

NATST T
Vew Viaw

Ccw
(Cw pin Voltage)  VrewLf-=-------~

=TT -=-=—f-—-=-r-=-=-FF--

_——— e

G ) T .
T

—

GND

rER—
—_— -

VOUT

RO
(RESET Output Voltage)

GND

T

*Vpgo pinis pulled up to Vqr IC's internaly.

B OPERATION EXPLANATION
® Output delay time
The NJW4113 has the output delay time tpr till the RESET outputs "H" in order to prevent malfunction due to
chattering after the Output voltage Vour exceeds the RESET release voltage Vet (FVoertVhys)

(1) Initialized state
When the Output voltage Vour is less than the RESET release voltage VperH (FVpertVhys), the Cyw Pin
voltage Vew is OV and the RESET Output Voltage Vgois "L”".

(2) Start of Output delay time
If Vour exceeds Vpery, Cw pin capacitor is charged by the Cyy, Pin Charge Current at Delay Hold Iowp (typ.6uA)
and the output delay time is started. Vro keeps “L” level while the output delay time.
In addition, retum to a state of the “(1) Initialized state’(Vew=0V ,Vro="L") when Vg is less than Vpgry during
charging Cy,

(3) Detectable state of the output voltage drop
When V¢ reaches the Cyy Pin threshold Voltage at Reset Release Vrcwp (typ.1.0V), the RESET Output
Voltage Vro switched from “L” to “H” and the output voltage drop will be detectable.

The period from a point wherein Vour exceeds Vpery to a point wherein Vgo tums to "H" is taken as ter
Cw is discharged by the Cyy Pin Discharge Current Iy (typ.2uA) after Vew has reached Vrowp and Ve start
tofall,

-10 - ”m‘; ¥ o. Ver.2018-06-19



Application Manual NJW4113-T1

® Watchdog timer (WDT) Monitor Time, Watchdog timer (WDT) Reset Time
The NJW4113 can be set the WDT Monitor time typ for the monitoring the clock(CLK) of a microcomputer.
If it does not detect a CLK rising edge within typ, then Vgo pin outputs "L" level.
Vro keeps "L", for the period which is set by the WDT Reset Time tyr.

(4) Standby state of CLK rising edge detection.
CLK rising edge will be detectable after Cyy is discharged by Icw and Ve is equal or less than the High-side
Threshold Voltage Vrown (typ.1.0V).

(5) When detect a CLK rising edge
When detects a CLK rising edge, Cyy is switched from discharge cycle by Icy to charge cycle by lcw (typ. 6pA)
and Vewrises. Then, Ve reaches to Vrown , Cw is switched to discharge cycle and retums to state of the “(4)
Standby state of CLK rising edge detection”.

(6) When don't detect CLK rising edge
When V¢ reaches to the Low-side threshold Voltage Vrow (typ.0.2V) without detecting CLK rising edge while
Cy discharge cycle, Vro is switched from “H” to “L” and Cw is switched to charge cycle.

The WDT Monitor Time twp is the period wherein Ve falls from Vrewy to Vrewe without detecting CLK rising
edge.

(7) Start of WDT Reset Time
Vro is kept "L” while Cyyis charged by lcw, till Vow reaches Vrewn. When Vew beyond Vrewn, Vro is switched
from “L” to “H”. Then returns to the watchdog timer monitor period as start to discharge capacitor Cy, by lcw.

The period which keeps Vro="L" is taken as WDT Reset Time fyr.

® Detection of Output Voltage drop
(8) When it becomes Vour < Vper.
When Vourbecomes less than Vper while tywp or twr, Vrois switched to “L” and Ve is OV due to Cyy is rapidly
discharged. Then operation retumns to the “(1) Initialized state”.

@ Disable to WDT monitor function
(9) When Watchdog Timer Disenable pin WDEN="H".
The NJW4113 disables the WDT function by setting WDEN="H".
At this time, Ve is fixed at 2V after Cyy is charged to the IC’s internal power supply (Vrec=2V). And if state of
Vour>Voet Vro keeps "H”.
When setting WDEN="L" or “Open”, Cyy is discharged. After Vo becomes less than Vrcwh, then WDT
function is restarted.
If set WDEN="H" during the period of twr, WDT function stops after the twr period passes.

@ At the time of an Input Voltage Vi drops
(10) When the output voltage Vour drops to OV.
Vro keeps "L till the output voltage Vour becomes around 0.8V.

WNew Japan Radio Co. i,
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B SETTING METHOD OF PARTS
® C,y for the Watchdog timer reset time tygr, the Watchdog timer monitor time typ and the RESET Output Delay Hold
time ter

Itis able to set twr , trr @and twp by a capacitance of Cyy.

Show a method to set the Cy, from each condition as follows.

It applies any one of formula <1>, <4> or <7> for calculation of a Cyy.

On the other hands, apply any one of formula <3>, <6> or <9> to calculate time from a Cy.

= When set Cy from the “Output Delay Hold time tpz”
The Output Delay Hold time ter is the period during Ve changes from OV to Vrcwp by the charge current lowp.
Therefore, a formula to calculate a value of capacitor Cyy, from tpR is as follows:

Iewp

Cw =

- tPR eecceee <I>

Vrewp

It is able to calculate Cyy simply, because parameter of lcwp is 6UA(typ.) and Vrcwp is 1.0V (typ.).

6x107° .
CW = 10 -tPR ter[S]
=(6><10_6)'ZPR [F] ee0c00e <2>

Also, the formula to calculate tpg from Cyy is as follows.

trr = i -Vrewp *Cwl[F]
ILewp
Cw
= S ee0000e <3>
6x107° )
”mélg:m‘i'“ 0 (o, Ver.2018-06-19

-12 -



Application Manual NJW4113-T1

= In case of set C\, from the “Watchdog timer monitor time twp”

The WDT Monitor Time typ is the time until Vew equal to Vrew by discharged Iqyy after Vo has reached Vrcwp
or Vrcwn. Therefore, a formula to calculate a value of Cyy from typ is as follows.

Iew

Cw=

= twD eeccoee <4>
Vrewn —Vrewe

* use parameter of Vrcwh here because of Vrcwp=Vrewn

It is able to calculate Cyy simply, because parameter of “lowp” is 6UA(typ.), “Vrown” and ” Vrow” is 1.0V (typ.).
2x107°
W =———-1twD
1.0-0.2

=(2,5><10‘6)-twu [F] eccccce <5> *twp (S)

Also, the formula to calculate typ from Cyy is as follows.

twp = ﬂ . (VTCWH - VTCWL)
Iew

=(0.4><106)-CW [s] eecccee <G> *Cw (F)

Ver.2018-06-19 WNew Japan Radio Co. i,
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= in case of set C\y from the “Watchdoq timer reset time twg”

The WDT Reset Time tyr is the time until Vo reaches Vrcwn charged by low, after Vew has reached Vo
Therefore, a formula to calculate a value of Cyy from ty is as follows.

szﬂ-tWR ee000ee </>

Vrewn — Vrewe
It is able to calculate Cy, simply, because parameter of Iy is BUA(TYP), “Vicws” and ” Vrew” is 1.0V (TYP).

6x107°
W= ——
1.0-0.2

twr

=(7.5x10°)-tme 7] cecesss <8 *fx(s)

Also, the formula to calculate tyr from Cyy is as follows.

twr =

T (VTCWH — VTCWL)

Iom

=(0133X106)CW [s] eecccoee <O> *Cw (F)

Then, the relation between Cyy and tpg, twp and tyrare showed as Fig.2.

= Qutput Delay Hold Time tpg
——WDT Moniter Time twp
——WDT Reset Time fwr
100000
10000
£ 1000
E
=
g 100
=
£
|_
10
1
0.1 1 L1 33113l N L b 1 1133l 1 L1 13313l 1 i1 33113l M T |
0.001 0.01 0.1 1 10 100
Cwl[uHF]

Fig.2 The relation of Cy, and tpg, twp, twr

WNew Japan Radio Co. i,
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® External resistor R4, R, for detection voltage adjusting

NJW4113 Lmicro computer
1| cLk Vio E CLK
4*2 Rewy ~ WDEN m RESET
. _,_—E Cu GND E’jn
s LE Vin Vour VDD

R
il

Fig.3. Typical application for detection voltage setting by external resistor
When optionally adjusts Vper by extemal resistor as Fig.3, it is necessary to consider a value of resistor internal
IC for detection voltage. Show a part including voltage detector circuit in the IC in Fig.4.

When connected resistor R1and Ry, Vper and Vpery are calculated as follows.

[ Detection Voltage Vper  ( transistor M4: OFF) |

Vo
Voer = & 1+R2/(RD2+RD3)+1 -VrEr eee <10> O
R> 1+ Ri/Rp
Ry
At the time of Ri<< Rp1, Ro<< (Rp2 +Rp3), it can express Reany Ro1
approximate formula as follows. ~
R Ro2 £
Voer =| — +1 |- Vrer eoe <11> R M
2 2 ! VREF
RS 3 b
[ RESET release voltage Vpern  (fransistor M:ON) ]
Fig.4. Part of voltage detector circuit
Voere = &LW 1 |- Vrer cee <12>
R> 1+ Ri/Rn

From calculation of Vper and Vper, the Hysteresis Voltage Viys is as follows.

[ Hysteresis Voltage Viys]
Viys = Rov Ros -Vrer o000 <13>
Rpa- (RDz + Rm)- (1 + RDI/RI)

The Resistors Rp1, Rp2 and Rpz depend on a detection voltage rank. The values of resistors show the next page.
The Vgerassumes 1.0V because it is equal to Vrsapy prescribed by electrical characteristics.

According to formula <10>, it can express formula as follows when calculate value of R, from expected the
detection voltage and R;.

Rp2+ Rps3
. (VDET - 1)- (1 + RDl/Rl)— 1

R2

eee <14>

- Rp2+ Rps3
R

Ver.2018-06-19 /Vewﬂ";: ar Radio Co. -15-
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Application Manual

NJW4113GM1-A46
The initial detection voltage of NJW4113GM1-A46 is set to 4.6V.

The value of resistors Rp1, Rp2 and Rpg in the intemal voltage detection circuit of IC are as Table.1.
It is expressed as follows when applying these parameters to formula <10>, <13> and <14>.

Assuming Vrer = 1.0[V]. The unit of resistors are “Q”

[ Detection Voltage Vper ]

_ R 1+R2/(340x10°) o

Vper = — 3
R> 1+Ri/(1224x10%)

ee0e<15>

V]

[ Hysteresis Voltage Viys ]

0.109
YS = 3
1+(1224x10%)/Ri

o 00 <16>

V]

[ Calculation of resistor R;]
340x10°

Ro=
1224><103j
+7 —_

[]

0.278-(VDET—1)-(1 1

NJW4113GM1-A41
The initial detection voltage of NJW4113GM1-A41 is set to 4.1V.

o0 o<17>

Table.1. The internal resistor values of the IC
[NJW4113GM1-A46]

Rp1 1224 kQ
Roz 330 kQ
Rps 10 kQ

The value of resistors Rp1, Rp2 and Rpg in intemal voltage detector circuit of IC are as Table.2.
It is expressed as follows when applying these parameters to formula <10>, <13> and <14>.

Assuming Vrer = 1.0[V]. The unit of resistors are “Q”

[ Detection Voltage Vpet ]
3
VDET:&'1+R2/(340><103)+1M ven<igs
R2 14+ Ri/(1054x10%)
[ Hysteresis Voltage Viys |
s = 0.094 3 V] e <10>
1+(1054%10%)/R:
[ Calculation of resistor R; ]
3
Ro= 34010 ; [Q] oee<20>
0.323 - (Voer —1)-(1+1054X10j -1
WNew Japan Radio Co. i,

-16 -

Table.2. The internal resistor values of the IC
[NJW4113GM1-A41]

Ro+ 1054 kQ
Roo 330 kQ
Ros 10 kQ

Ver.2018-06-19
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B Attention in the use
= The handling for the noise
There is some possibility of output a reset signal (Vro="L")
due to an external noise from the Rsppy pin and Vgsapy
becomes less than Vger momentarily.

+
RD2
R, M

1 VREF
RS 3

When a reset signal outputs by an external noise, please
insert the capacitor Cs for filters between the Rsapy pin and J_
the ground. (refer. Fig.5.) Cs

When insert capacitor Cs, t.x becomes longer than a l

AN ---@- =~ AM ==+
O

calculated result by Cyy (refer. Fig.6.) r;-/

The output delay time trgr When inserting the capacitor Cs is Fig.5.Handling for the noise
as follows.

It assumes the delay time tppr by the Cg,

e =111/ 1— Vrsaps . Rp1+ Rp2 e <21>
VOUT Rp> VouT memmceme - :

Vour
‘E:—RDI'RDZ -Cs eee <22>
Rpi1+ Rp2
Therefore, it can calculate in the following formula when Vrsapy
assuming the output delay time tprg without Csg;
tpr = IDPR + [PRO eee <23> Cw
tPrRO = -Vrewp i
CWD VRO i
GND '
Please refer to Table.1 and Table.2 for the value of resistors " ter (with Cs) ’
Rps and Rpy, because it depends on a detection voltage ) ) )
rank Fig.6. Each pin wave form when insert capacitor Cs

The Vrsapyassumes 1.0V because it is equal to Vger.
Formula of tppr is shown on the next page.
When use extemal resistors Ry and R; for adjusting detection voltage, Rps and Rp, should replace as follows.

R Rpi- R Rp2-R>
YT Rt R Roat R
Ver.2018-06-19 /Vewgqoanﬁaa&o Co. i
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Eormula of tppr in case of NJW4113GM1-A46

The tppr by the capacitor Cs can be calculated with formula <24> according to formulas <21> and <22>.

. _(1224x109x(330x10%) ([ 10 (1224+330)x 10°
PR = T (1224 + 330) x 103 s m1/\1=55 330 x 10°

*Vgrsapy =1.0[V]. Vour =5.0[V]

— 3
73927 X 107 x C; [s] eeeee <24> *Capacitor's Cg unitis “F”

Eofmula of tper in case of NJWA4113GM1-A41
The tppr by the capacitor Cs can be calculated with formula <25> according to formulas <21> and <22>.

- (1054 x 103) x (330 x 103) cmli/(1 1.0 (1054 + 330) x 103
PR = (1054 + 330) x 103 st m1/ 5.0 330 x 103

*Vrsapy =1.0[V]. Vour =5.0[V]

— 3
45866 x 107 x C; [s] eeeee <25> *Capacitor's Cs unitis “F”

-18 - ”m‘; ¥ Co. Ver.2018-06-19
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B TYIPICAL CHARACTERISTICS

NJW4113_A46 NJW4113_A46
Output Voltage vs Input Voltage Output Voltage vs Output Current
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NJW4113_A46 NJW4113_A46
Load Regulation vs Output Current Peak Output Current vs Input Voltage
0 1200
-10 < [
T 20 £ 1000 L.
£ - < L
2 \\ ﬁ F
g -30 S r
2 — = 800 |
.- o r
S -50 S 600 | -
= (&)
5 60 5
[ [
g 10 g 400 |
F o raomo [ @Ta=25°C
T -80 _*9'12\725 ¢ < 200 [ Cw=1.0uF(Ceramic)
S E WOEN=V,,, o [~ Co=4.7yF(Ceramic)
-90 [ Co=4.7pF(Ceramic) [ Vo=4.5V
.100\ o L~ ..
0 100 200 300 400 500 0 10 20 30 40
Output Current : lo (mA) Input Voltage : V,y (v)
NJW4113_A46
NJW4113—A46 Ripple Rejection ngrequency
1 Dropout Voltage VS Output Current 100 T
F T F — A
I @:Ta=25°C o
0.9 F-c,=1.0uF(Ceramic) & 0 F =10mA /\\
_ E Co=4.7pF(Ceramic) S go & —100mA Al
2 0.8 x A ——300mA 4 \
>9 o 70 E —500mA
0.7 (] E
S| = / #
s 06 g 60 ydi
o c £ 7 //\
2 05 S 50 ¢ %
S 4l S 40 | va ﬂ
5 9% F - ) E
E 14 E Y
8_ 03 r/ ° 30 o o Y V
0 E S E @Ta=25°C 7,
[a] 0.2 F / o 20 V=TV —
O /' 14 E ein=50mVrms
01 [ > 10 - Co=4.7uF(Ceramic)
= o B LAt DL L L
0 100 200 300 400 500 0.01 0.1 1 10 100 1000
Output Current : lo (mA) Fregency:f (kHz)

NJW4113_A46

Equivalent Series Resistance vs Output Current
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NJW4113_A46 NJW4113_A46
Reset Output Voltage vs Output Voltage Reset Output Voltage vs Rg,p, Pin Voltage
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NJW411 3_A46 Short Circuit Current vs Temperature
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Line Regulation vs Temperature
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Load Regulation vs Temperature
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NJW4113_A46 NJW4113_A46
Cw Pin Charge Current vs Temperature Cw Pin Discharge Current vs Temperature
7 3
< 6.8 < 2.8
2 =
g 6.6 z 2.6
3 i 5
% 6.4 g 24
£t 6.2 5 22
e ———
s 58 g 18
(-:., g '
c 5.6 a 16 ——
o E F
s 54 [ & 1.4
i 3
5.2 S 1.2
-50 0 50 100 150 -50 0 50 100 150
Temperature: (°C) Temperature: (°C)
NJW4113_A46 NJW4113_A46
High-side Threshold Voltage vs Temperature Low-side Threshold Voltage vs Temperature
1.05 0.25
£ I s
g g
> I £ I
g 1.025 g 0.225
] [ (=] B
S g
> o
= 2
° 1 o] 2 02
7] <
] [
£ o
S vors | E s |
© 0.975 o 0.175
) 3 2 3
! [
5 3
T L 9 L
095 Lo 015 o
-50 0 50 100 150 -50 0 50 100 150
Temperature: (°C) Temperature: (°C)
NJW4113_A46
NJW4113—A46 WDT Monitor Time v;Temperature
21 Output Delay Hold Time vs Temperature 6
E 2 5.5
£19 z 5}
g 18 F ;
i 4.5
o 1.7 g F
2 1.6 E o4t
> o
g 1.5 T35
[a] o
s 1.4 =
o = 3
A= Q
513 =
o 25
1.2
-50 0 50 100 150 -50 0 50 100 150
Temperature: (°c) Temperature: (°C)

=24 - ”m‘; g Co. Ver.2018-06-19



NJW4113-T1

1.6

1.5

14

1.3

1.2

1.1

WDT Reset Time:ty (ms)

0.9

0.8

0.03

0.025

0.02

0.015

0.01

0.005

Reset Low Output Voltage : Vo, (V)

NJW4113_A46

WDT Reset Time vs Temperature

e
[SS——
-50 0 50 100 150
Temperature: (°C)
NJW4113_A46
Low Level Reset Output Voltage vs Temperature
—
//
-50 0 50 100 150

Temperature : (°c)

NJW4113_A46

Load Transient Response

E I
o Output Current
> -
P @Ta=25°C
g lo=0 - 300mA
= 6 Cn=1.0uF(Ceramic)
S Co=4.7uF(Ceramic)
- WDEN=Vo |
33 ViV ‘
5 [\ Output Voltage
o 5

4.5

4

0 200 400 600 800 1000
Time:t (ms)

Ver.2018-06-19

400

200

Output Current:lo (mA)

WDEN Pin Threshold Voltage:V yp,s / VIWEN (V)

Output Voltage: Vo (v)

1.5
14
1.3
1.2
1.1

0.9
0.8
0.7
0.6
0.5

54

5.2

4.8

4.6

WNew Japan Radio Co. i,

NJW4113_A46
WDEN Pin Threshold Voltage vs Temperature

—\/TWDIS
e \/ TWEN

Temperature: (°c)

NJW4113_A46
Input Transient Response

' 7
Input Voltage
6

@Ta=25°C
Vin=6- 7V

Cn=1.0uF(Ceramic)
Co=4.7uF(Ceramic

WDEN=Vo
lL 0=30mA Output Voltage

0 40 80 120 160 200
Time:t (ms)

Input Voltage:Vin (V)

-25-



NJW4113-T1

[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including the
industrial rights.
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