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Datasheet

Nisshinbo Micro Devices Inc.

NJU2103A
System Reset IC

FEATURES GENERAL DESCRIPTION

® Full compatible with NJM2103 The NJU2103A is a power supply voltage monitoring IC
® Detection Voltage Vspa=4.2V+1.0%  that instantaneously detects abnormality such as power

® Adjustable Detection Voltage Vss=1.22V+1.0%  supply voltage cutoff or drop and generates reset signal.
® Vsa and Vsg have Hysteresis Characteristics at Reset

release

Possible to detect Over Voltage Vsc=1.235V+1.0%

Operating Temperature Ta=-40to 125°C

Low Quiescent Current 280pA typ.

Reference Voltage can be taken out

Low reset operation voltage 0.8V typ.

Package DMP8, DIP8, TVSP8
APPLICATIONS

® Industrial equipment

® Housing and facility equipment
® OA equipment

® Amusement equipment

It can monitor 2 systems of 5 VV power supply and
arbitrarily set voltage.

It is possible to direct replacement from NJM2103 and
the small TVSP8 package is added.

Furthermore, it improves usability by extending operating
temperature, standardizing AC characteristics, and making
each parameter highly accurate.

TYPICAL APPLICATION
12VQO
5vO
Cr RESET RESET
__CT VSC VSA §
-_ NJU2103A MCU
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Nisshinbo Micro Devices Inc.

Datasheet

NJU2103A
uPIN CONFIGURATION
Too Vi DMP8/DIP8/TVSP8
(Top View) PINNo. | PINNAME FUNCTION
Connects Capacitor pin for setting
¢ [ O 8 | RESET 1 Cr RESET Output Pulse Width
Vee E 7 2 Vsc Comparator C input pin
3 OUTc Comparator C output pin
OUT, | 3 6 | Vso/RESIN 4 GND GND pin
5 V* Power Supply pin
GND | 4 5 S - -
6 Vss/RESIN Comparator B input pin
7 Vsa Comparator A input pin
8 RESET RESET output pin (Active Low)
sPRODUCT NAME INFORMATION
NJU2103A ]M (TE1)
Device Package Taping form
Name M:DMP8
D: DIP8
RB1:TVSP8
mORDERING INFORMATION
PACKAGE Halogen- | TERMINAL WEIGHT MoQ
PRODUCT NAME MARKING
OUTLINE RoHS Free FINISH (mg) (pcs)
NJU2103AM(TE1) DMP8 O O Sn-2Bi 2103A 95 2000
NJU2103AD DIP8 O - Sn-2Bi 2103AD 510 2000
NJU2103ARB1(TE1) TVSP8 O O Sn-2Bi 2103A 18 2000
o 1]
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Nisshinbo Micro Devices Inc.

Datasheet

NJU2103A

sABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage V* -0.3t1020 \%
Vsa -0.3 to V++0.3 (<20) \Y,
Input Voltage Vsg -0.3t0 20 \%
Vsc -0.3t020 \%
Cr Pin Voltage Ver -0.3 to V*+0.3 (<20) V
RESET Output Voltage V/RESET -0.3 to V*+0.3 (<20) V
OUTc Output Voltage Voutc -0.3t0 20 \Y
Power Dissipation(Ta=25°C) (2-layer / 4-layer)
DMP8 470 600
DIP8 Po 9101/ 13002 mw
TVSP8 510/ 680@
Junction Temperature Ty -40 to +150 °C
Operating Temperature Topr -40 to +125 °C
Storage Temperature Tsig -50to +150 °C

(1): Mounted on glass epoxy board.(76.2 x 114.3 x 1.6 :based on EIA/JEDEC standard, 2 Layers)
(2): Mounted on glass epoxy board.(76.2 x 114.3 x 1.6 :based on EIA/JEDEC standard, 4 Layers) intemal Cu area: 74.2 x 74.2mm

sRECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage V* 251018 \%
Vsa OtoVv+ Y,
Input Voltage Vss Oto 18 \%
Vsc 0to18 \%
IRESET 0t0o20 mA
Output Current REET
loutc Oto6 mA
RESET Output Pulse Width tro 0.15to0 1500 ms
Cr Capacitor Cr 0.001t0 10 uF
NSSHINBO
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Nisshinbo Micro Devices Inc.

Datasheet

NJU2103A

mELECTRICAL CHARACTERISTICS

(DC Characteristics) Unless other noted, V*=5V, Vss=0V, Vsc=0V, C1=0.01pF, T=25°C
PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX UNIT
Operating Current 1 lect Vsg=5V - 280 390 MA
Operating Current 2 () - 300 410 MA
) V* sweep down, Vsg=V/* 4.158 4200 | 4.242
Vsa Detecting Voltage 1 VsaL \%
V*+ sweep down, Vsg=V*, Ta=40 °C to 125°C 4.050 - 4.350
) V* sweep up, Vse=V* 4.210 4.300 4.390
Vsa Detecting Voltage 2 VsaH \%
V*+ sweep up, Vss=V*, Ta=40 °C to 125°C 4150 - 4450
VsaHysteresis Width VHRrsA 50 100 150 mV
) Vsg sweep down 1.208 1.220 1.232
Vss Detecting Voltage VsaL \Y
Vsg sweep down, Ta=-40 °C to 125°C 1.190 - 1.250
Vsg Detecting Suppl
s 9 SUPpl AVes | V=25t018V ] 3 10 mv
Voltage Fluctuation
Vsg Hysteresis Width Vhrss 14 28 42 mV
Vsz Input Current 1 I Vsg=5V - 0 250 nA
Vsg Input Current 2 ls - 0 250 nA
High Level
e VoHr IRESET =-5uA, Vsg=5V 45 49 - \%
RESET Output Voltage
RESET Output
) Vorrt IRESET =3mA - 0.05 0.40 \
Saturation Voltage 1
RESET Output
] Vorre IRESET =10mA - 0.15 0.50 \%
Saturation Voltage 2
RESET Output
) IRESET Vor=1V 20 60 - mA
Sink Current
CrCharge Current ler Vsg=5V, Vcr=0.5V 6 9 13 MA
Vsc Input Current1 liHe Vsc=5V - 0 500 nA
Vsc Input Current 2 Ic - 0 500 nA
1.223 1.235 1.247
Vsc Detecting Voltage Vsc \%
Ta=-40°C to 125°C 1.195 - 1.275
Vsc Detecting Suppl
s S AV | V*=25t018V - 3 10 mv
Voltage Fluctuation
OUTc Output Leak Current loHe Vorc=18V - 0 1 MA
OUTc Output
) VoLc loutc=4mA, Vsc=5V - 0.15 0.40 Vv
Saturation Voltage
OUTc Output Sink Current loutc Vorc=1V, Vsc=5V 6 20 - mA
RESET Minimum
) Vi Vor=0.4V, IRESET =200pA - 0.8 1.2 \Y
Operating Voltage
NSSHINBO
Ver.1.3 SSH B



Nisshinbo Micro Devices Inc.
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NJU2103A

mELECTRICAL CHARACTERISTICS

(AC Characteristics) Unless other noted, V*=5V, Vss=5V, Vsc=0V, Ct=0.01pF, Ta=25°C
PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX UNIT
Vsa Input Pulse Width tPia 5 - - us
Vss Input Pulse Width tri 5 - - us
RESET Output
. tro Vsg=V* 1.0 15 20 ms
Pulse Width
_ Vss=V*, Ri=2.2kQ, C.=100pF
Rise Time - 1.0 15 S
RESET b RESET=10% to 90% H
_ Vse=V*, Ri=2.2kQ, C.=100pF
Fall Time t - 0.1 0.5 S
RESET RESET=00% to 10% "
teD Vsg sweep down - 2 10 Us
Output Delay Time teHL Vsc sweep up, Ri=2.2kQ, C.=100pF - 05 - Us
tLH Vsc sweep down, R.=2.2kQ, C.=100pF - 1.0 - Us
o 1] o
NSSHINB



Datasheet

Nisshinbo Micro Devices Inc. NJU2103A
sTHERMAL CHARACTERISTICS
PARAMETER SYMBOL VALUE UNIT
DMP38 ggéii
jon-to- i @)
| | oe || o
TVSP8 212‘22)
@)
DMP38 ;g;
charciiaton paamets | b8 o | o
TVSPa o

(3): Mounted on glass epoxy board.(76.2 x 114.3 x 1.6 :based on EIA/JEDEC standard, 2 Layers)
(4): Mounted on glass epoxy board.(76.2 x 114.3 x 1.6 :based on EIA/JEDEC standard, 4 Layers) intemal Cu area: 74.2 x 74.2mm

mPOWER DISSIPATION vs. AMBIENT TEMPERATURE

NJU2103AM (DMP8)
Power Dissipation
(Topr = -40°C to +125°C, Tj=150°C) (Topr = -40°C to +125°C, Tj=150°C)

NJU2103AD (DIP8)
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NJU2103A

aTYPICAL CHARACTERISTICS
NJU2103A NJU2103A
700 Operating Current 1 vs Supply Voltage 700 Operating Current 2 vs Supply Voltage
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NJU2103A

NJU2103A
V¢ Detecting Voltage vs Temperature
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RESET Minimum Operating Voltage V*_(v)

RESET Output Saturation Voltage2 Vg, g, (V)

RESET Output Saturation Voltage Vg, (V)
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NJU2103A

NJU2103A

NJU2103A

. RESET Output Sink Current vs Supply Voltage
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Nisshinbo Micro Devices Inc. NJU2103A

NJU2103A NJU2103A

Vsa Input Pulse Width vs Temparature Vgg Input Pulse Width vs Temparature

Vsa Input Pulse Width tp, (ps)
w

Vgg Input Pulse Width tpg (ps)
w
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NJU2103A
2 RESET Output Pulse Width vs Temparature
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Output Delay Time tPD (us) RESET Rise Time tr (us)

Output Delay Time tp,  (us)

NJU2103A
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Nisshinbo Micro Devices Inc. NJU2103A

NJU2103A NJU2103A
RESET Output Pulse Width vs C; capacitor RESET Output Pulse Width vs Supply Voltage
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NSSHNBO
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NJU2103A

sFUNCTION EXPLAMATION

Technical Information

COMP_A and COMP_B are comparator with hysteresis in detection voltage.

When either Vsa or Vsg pin voltage becomes about 1.22 V or less, the RESET output becomes " Low ".

v+

8) RESET

RESET

L

COMP_B can be used for arbitrary voltage detection (refer to Fig.3 or Fig.4) and also can be used as a manual reset function

with reset hold time by TTL signal input. (refer to Fig.7)

The NJU2103A can detect the instantaneous interruption and the instantaneous drop of the power line with a time of about
2 ps width. If this level of instantaneous interruption or drop is not a problem, it can have a delayed trigger function by

connecting capacitor to the Vsa and Vsg pins (refer to Fig.9).

Since the RESETpin is internally pulled up to V*, an external pull-up resistor isn’t required in case of high impedance load

like a CMOS logic IC.

NJU2103A

CMOS Logic

COMP_C is an open-drain output comparator without hysteresis which has anti-polarity input and output.

Therefore, it can be used for overvoltage detection (refer to Fig.14), positive logic reset output (refer to Fig.8) and generating

a reference voltage source.(refer to Fig.11 to 13)

Unused Pin should be treated as shown in the table below.

Pin. No. Pin Name Treatment method of unused Pin
2 Vsc Connect to GND
3 OUTc OPEN
6 Vss/RESIN Connect to V/*
7 Vsa OPEN
8 RESET OPEN

Ver.1.3

NSSHNBO
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Nisshinbo Micro Devices Inc. NJU2103A
sOPERATION EXPLAMATION Technical Information
£ )
VSAH
VSAL
0.8v
vt O >~
=/ Time
1 8 ©
ol RESET O RESET
2 7
VSC VSA
Cr 3 6 : — I ‘ :
OUT. Vg/RESIN e A ! § ! : ! § Time
4 5 5 ‘ ‘ L : :
GND v+ i ‘ ‘ 3
o | (s i
™ i — N—
/1 3 3 I .
f f Pt 1 T e
(1) 2) @) 4) (5) () (7) (8)

(1
2
3)

When V* increases to about 0.8V, RESET becomes Low
When V* increases to Vsan, charging to capacitor Crstarts. At this time, RESET holds Low.

RESET switches from Low to High after the RESET Output Pulse Width tro.

Refer to “Output Pulse Width vs Cr capacitor * in TYPICAL CHARACTERISTICS and tro can be calculated as
following formula.

RESET Output Pulse Width tp, [ms] = 150 X C; [UF]

4)
()

(6)
)
(8)

NJU2103A
RESET Output Pulse Width vs C; capacitor
10000

=—-40°C
w—+25°C A

1000 = .q25°c /
100 //
10 7

1 //

~

0.1

RESET Output Pulse Width tpg (ms)

0.01
0.001 0.01 0.1 1 10

C; Capacitor (uF)

After RESET becomes High, When V* decreases below Vsa., RESET goes Low and discharges Cr.

After V* decreases below VsaL, it starts charging Cr when V* increase to Vsan.
In case of instantaneous V* drop, if the time from V* decreases below VsaL to increase to Vsan is more than Vsa Input
Pulse Width teia, charging will start after discharging Cr.

V*increase to Vsan and .RESET switches from Low to High after RESET Output Pulse Width tro
When V* becomes less than Vsa, repeat steps (4) — (6).

When V* decreases to 0 V, RESET holds Low until V* reaches about 0.8 V.

Ver.1.3

NSSHNBO
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Nisshinbo Micro Devices Inc. NJU2103A

Technical Information
mAPPLICATION EXAMPLE

1. 5V Power supply monitor

Monitor the 5V power supply with Vsa(COMP_A). The detection voltage at falling is the Vsa detection voltage 1 Vsa. (4.2
V typ.), and the detection voltage at rising is the Vsa detection voltage 2 Vsan (4.3Viyp.).

V*=5V O |
1 8
Cr RESET RESET
2 7
— Vsc Vsa
3 6 Logic Circuit
G = OUT. Vgs/RESIN
4 5
GND Al

Fig. 1 5V Power supply monitor

2. Power supply monitor (adjust detection voltage by external resistor)
Vsa detection voltage1 can be adjusted with an external resistor.

¢ By selecting the external voltage-dividing resistors R1 and Rz to a sufficiently smaller value than internal voltage-
dividing resistors R *, R “(100 kQ, 41 kQ), the detection voltage can be set by the resistance ratio of R1 and Re.

The formula for calculating detection voltage is as follows and refer to Tab.1 for setting example.

Detection voltage calculate formula (R1 << 100kQ, R; <<41kQ)
Detection Voltage(falling) = (R W RD + (R, I RT) X R X Vsur, = R+ R, x 1.2213 [V]
g g) = RZ ” RII R' + RII SAL =~ RZ .
RiIIR)+ (R, I R R" Ry +R
Detection Voltage(rising) = (R, R)z i ;,,2 ) IR X Voay = 1R2 2 % 1.2504 V]
Tab. 1 Setting example
External resistor R1 External resistor Rz Detection Voltage(falling) Detection Voltage(rising)
kQ [k M [\
6.2 24 437 447
12 5.1 4.11 420
V=5V O
W
5
e, RESET |- RESET NJUZ2103A \T/R R
1
i Vsc VSA ! R1 oA 100k
3 6 Logic Circuit y -
©r = OUT; Vge/RESIN 12913y = R,
o [P W R, /1.25o4vl

Fig.2 Power supply monitor (adjust detection voltage by extemal resistor)

Ver.1.3
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NJU2103A

Technical Information

Arbitrary power supply monitor (monitoring V* < 18V)
Monitor the power supply of V* < 18V with Vss (COMP_B) and voltage-dividing resistors R1 and Re.
¢ The detection voltage can be set by resistors R1 and Re.

The formula for calculating R1 and Rz is as follows and refer to Tab.2.

Detection voltage calculate formula
Detection Voltage(falling) = X Vg, = x 1.220 [V]
2 2
. . Ry +R; Ry +R;
Detection Voltage(rising) = R X (Vs + Vyrsg) = R X 1.248 [V]
2 2

e When V*is 4.45V or less, connects Vsa (pin 7) to V* to disable COMP_A

o When V* is greater than 4.45 V, Vsa (pin 7) should be opened. And in this case, current consumption decreases.
(decrease value: 17.3 x V* [uA])

Tab. 2 setting example

Extemal resistor R1 Extemal resistor Ro Detection Voltage(falling) | Detection Voltage(rising)
k] [kQJ M [\
43 16 450 4.60
22 15 3.01 3.08

Vv 18V O
1 8
o RESET O RESET
2 7
— Vsc Vea [-7-¢ Ry
(3 6
Cr = OUT. Vg/RESIN
4 5
GND \Al e R,

m

Fig. 3 Arbitrary power supply monitor (monitoring V* < 18V)

Ver.1.3
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4. Arbitrary power supply monitor (monitoring V* > 18V)

Monitor the power supply of V* > 18V with Vss (COMP_B) and voltage-dividing resistors R1 and Rz.

The power supply of this IC (about 5V) is generated with Vsc (COMP_C) and feedback resistors R4 and Rs.

Set the detection voltage with resistors R1 and Rz according to the following formula.

Detection voltage calculate formula
Detection Voltage(V* falling) = X Vg = x 1.220 [V]
2 1
. . R+ R, R + R,
Detection Voltage(V*rising) = R X (Vspr + Vyrsg) = R x 1.248 [V]
2 2

The RESET outputis = 0V (low level) and = 5V (high level). Not outputs V* voltage.
RESET should not be pulled up to V*

If the resistor ratio of R4 and Rs is adjusted, high level RESET voltage is changed according to constant voltage

set by resistor ratio of R4 and Rs. Constant voltage Vour is calculated as the following formula. However, shouldn’'t be
exceed 18V.

Constant Voltage Vyyr =

Ry +R Ry +R
4 SXVSCz 4 5

x 1.235 [V]

The constant voltage (5V output) can be used as the power supply for the small current consumption circuit.

When deciding the value of Rs, it is necessary to be careful about power consumption.

V*>18V O
Vour
O 5V
(Stablized)
R4 1 8 -
110kQ — C; RESET O RESET
2 7
VSC VSA R1
° OUT; Vg/RESIN °
Cr =+ Rs e c Vss
TUF 4 5 >
36ka = ’/ GND Ve — R,

m

Fig.4 Arbitrary power supply monitor (monitoring V* > 18V)

Ver.1.3
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5V, 12V power supply monitor ( dual power supply monitor e.g. V*1= 5V, V*,=12V)

Monitor the V*1(5V) power supply with Vsa(COMP_A) and monitor the V*2(12V) power supply with Vss (COMP_B) and

voltage-dividing resistors R1 and R.

o V*1detection voltage (falling) is 4.2V and detection voltage (rising) is 4.3V.

e V*2detection voltage (falling, rising) is set by R1 and Rz according to following formula. In case of resistor value in

Fig.5, the detection voltage (falling) is about 9.0 V and the detection voltage (rising) is about 9.2 V.

*, detection voltage calculate formula

Detection Voltage(V,falling) = X Vep = —g X 1.220 [V]
2 2
Detection Voltage(V, rising) = X (Vsgr + Vyrsg) = 7 X 1.248 [V]
2 2
V=12V O
V4=V O
1 8 _
Cr RESET RESET
i Vsc Vsa ! R1
3 6 300kQ2 Logic Circuit
G = OUT, Vgx/RESN
i GND v+ L R
47kQ

m

Fig. 5 5V, 12V power supply monitor ( dual power supply monitor : V*1=5V, V*2= 12V)

NSSHNBO

Ver.1.3
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6. 5V, 12V power supply monitor (e.g. V*1=5V, V=12V, RESET output is only V*; detection result)

Monitor the V*1(5V) power supply with Vsa(COMP_A) and output signal from RESET.
In addition, monitor the V*2(12V) power supply with Vsc(COMP_C) and voltage-dividing resistors R+, Rz, Rs
, Ra, NPN transistor., base current limiting resistor Rs, and output signal from OUTc.

o V*1detection voltage (falling) is 4.2V and detection voltage (rising) is 4.3V.
o V*2detection voltage (falling) and hysteresis width at rising are calculated as following formula. In case of resistor

value in Fig.6, the detection voltage (falling) is about 9.0 V and the hysteresis width at rising is about 0.2 V

*, detection voltage and hysteresis width at rising calculate formula
Detection Voltage(VZ falllng) = W X Vge = W x 1.235 [V]
Ri(Rs — R3 I Ry) Ri(R3; —Rs; Il Ry)
Hysteresis width at rising = X Ver = x 1.235 [V
y 8 =R+ ROR, + Ra 1R) 5 ™ R, + R)(R, + R, 1 Ry) vl

Vo,=12V 00—
V=5V O +
R
10kQ
H i 1 8
iRl 2 R S Cr RESET RESET
i 300kQ 100kQ 3
i ; 2 7
i i Vsc Vsa
i R, R, 3 5 Logic Circuit
P T esoka | Cr T | OUTe Ve/RESIN—¢
i 4 5 -
‘r — GND ve —  “—{>o—iRQorPort
HIAX)
i 30kQ

Fig. 6 5V, 12V power supply monitor (V*1= 5V, V*2= 12V, RESET output is only VV*1 detection result)

7. Manual Reset function (V*=5V)

By inputting the TTL signal to Vss/RESIN, it realizes manual reset output signal regardless of the state of V*.

RESN O
V=5V O
1 8
Cr RESET RESET
2 7
VSC VSA
3 6 Logic Circuit
Gy = OUT. Vss/RESIN
4 5}
GND v+ —

Fig. 7 Manual Reset function (V*=5V)

NSSHNBO
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8. Non-inverting reset output

Technical Information

If a positive output is required for reset signal, invert the RESET output with COMP_C and output from OUTc.
Since OUTc is an open drain output, It is required the pull-up resistor.(shown as Ry in Fig.8)

vt O

R 1 8

10kQ S Cr RESET
2 7

CT ) — Vsc Vsa
& 6

RESET O OUT, V¢/RESIN
4 5

GND A

m

Fig.8 Non-inverting reset output

9. Power supply voltage monitoring by delayed trigger

An arbitrary delay is added to the COMP_A operation by connecting capacitor C1 between Vsa and GND.

When C1 is connected minimum input pulse width becomes longer. E.g. tr = 40us (C1=1000pF)

Minimum input pulse width tr is calculated as following formula.

Minimum input pulse width calculate formula

t ~(R"IIR") x1 (—
pr [Ms] = (R" I R") X In Ver, — 4

) x 1076 % C, [pF] ~ 4.7 X 102 X C, [pF]

1 8 R
Cr RESET ———O RESET
2 7
—1 Vsc Vea
3 6
Cr = OUT. Vs/RESIN
4 5 -
GND v — C1

™

5V
-
4V ---

5
NJU2103AT/
R

COMP_A 100kQ

I ii’ko

VSA_\
7)1 )
l 1

Fig.9 Power supply voltage monitoring by delayed trigger

Ver.1.3
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10. Positive and negative dual power supply monitoring (e.g. V*= 5V, V'=negative voltage)
Monitor the positive power supply with Vsa (COMP_A) and monitor the negative voltage with Vss (COMP_B)
Vsc (COMP_C) is used to shift negative voltage to positive voltage.
¢ Ri1, Re. Rs should have the same resistance value
e V*detection voltage (falling) is 4.2V and detection voltage (rising) is 4.3V.
e V/detection voltage is calculated as following formula. In case of resistor value in Fig.10, the detection voltage

(falling) is about -4.3V and the detection voltage (rising) is about -4.4V.

V-detection voltage calculate formula
. _ . R3 + R4_ 2R4 R3 - R4_
Detection voltage (V ~falling) = X Vse — R X Vsp = x 1.220 [V]
3 3
. — s R3 + R4 4 R3 - R4-
Detection voltage(V "rising) = R X Vse — R X (Vsgr, + Vyrsg) = %X 1.248 [V]
3 3 3

e When using a power supply that outputs V- without V+ output, it is necessary to connect a Schottky barrier diode
(SBD) between the Vsc and GND to prevent being applied negative voltage to this IC.

V* O
> R5
5.1kQ , .
Cr RESET O RESET
V- (%R‘t 2y Veu |/ Ri
N sc SA 20kQ
H 3 6
Eizom OUT, Vsy/RESIN
; 4 5 Ry
1l 1 GND v |—
2.20F = cr X 20kQ
I | SBD

m

Fig. 10 Positive and negative dual power supply monitoring (V*= 5V, V =negative voltage)
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11. Reference voltage output and voltage drop monitoring (e.g. 9V reference output, 5V, 9V monitoring)
Monitor the V*(5V) power supply with Vsa(COMP_A).
9V Reference voltage Vour is generated by Vsc(COMP_C), feedback resistors Rs, R4 and NPN fransistor, and its 9V is
monitored by Vss(COMP_B) and voltage-dividing resistors R1 and Ro.
e V/*detection voltage (falling) is 4.2V and detection voltage (rising) is 4.3V.
¢ The reference voltage Vour and its detection voltage are calculated as the following formula. In case of resistor
value In Fig.11, the reference voltage Vour is about 9.0V, the detection voltage (Vour falling) is about 7.1V and the
detection voltage (Vour rising) is about 7.3V
Reference Voltage and detection voltage calculate formula
Reference voltage Vyyr = ¢ ® x 1.235 [V]
4
Detection Voltage(V,yr falling) = ———— X Vg, = x 1.220 [V]
2 2
Detection Voltage(Vyyr rising) = X (Vsgr + Vyrsg) = x 1.248 [V]
2 2
15V O
Rs 3kQ T
V=5V O
1 8 -
ﬁ Cr RESET O RESET
Cr = 2 Vse Vea ! ’_l:
1 ouT, Ve RESK |2 ! Vour _
\ . R, R, 9V(=50mA)
4TuF = —1 GND v+ 9 8.2kQ 330kQ
R4 Ro
T 1.3kQ % 68kQ
Fig. 11 Reference voltage output and voltage drop monitoring (e.g. 9V reference output, 5V, 9V monitoring)
o 1] o
NSSHINB
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12-1. Reference Voltage output and Voltage drop monitoring (e.g. 5V output, 5V monitoring)

5V Reference voltage Vour is generated by Vsc(COMP_C), feedback resistors Rs, R4, NPN transistor and drive resistor
Rs, and its 5V is monitored by Vsa(COMP_A).

¢ The reference voltage Vour is calculated as following formula. In case of resistor value In Fig.12-1, the reference

voltage Vour is about 5.0V

Reference Voltage calculate formula

Reference voltage V,yr = R X Vge =
3 3

x 1.235 [V]

¢ Thedetection voltage (falling) is 4.2V and detection voltage (rising) is 4.3V.

15V O
e L
3kQ
1 8
Cr RESET O RESET
2 7
Cr < Vsc Vsa ’_K
3 6 Vour
OUT, Vgs/RESN . O
c e 5V(<50mA)
4 5 R3
L —1 GND v
4.7uF = 8.2kQ
R4
% 2.7kQ

m

Fig. 12-1 Reference Voltage output and Voltage drop monitoring (e.g. 5V output, 5V monitoring)

NSSHNBO
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12-2. Reference Voltage output and Voltage drop monitoring (e.g. 5V output, 5V monitoring)

5V Reference voltage Vour is generated by Vsc(COMP_C) and feedback resistors Rz, Rs, and its 5V is monitored by
Vsa(COMP_A). Unlike Fig.12-1, 5V output cannot supply large current.

e The reference voltage Vour is calculated as following formula.

In case of resistor value In Fig.12-2, the reference voltage Vour is about 5.0V

Reference voltage V- = R X Vso =
3 3

x 1.235 [V]

e Thedetection voltage (falling) is 4.2V and detection voltage (rising) is 4.3V.

¢ Ry value should be calculated from current consumption of NJU2103A, the current flowing through Rz and Rs, and
5V output current. .

vt O
Ry 3
V
o Vour
5V
R2 1 8
110kQ — C; RESET O RESET
2 7
| o Vsc Vsa
3 ___
CrT R, OUT¢ Ves/RESIN
4.7uF 4 5
36kQ L ’/ oD N
™

Fig. 12-2 Reference Voltage output and Voltage drop monitoring (e.g. 5V output, 5V monitoring)

13. Reference Voltage output and Voltage drop monitoring (e.g. 1.235V output, 5V monitoring)

Buffer-connect the Vsc(COMP_C) and output the reference voltage of COMP_C.
The output current of the reference voltage output is limited by R. If R1 is 1.2 kQ, it can output about 2 mA

vt O I
Ry
10kQ
1 8
ol RESET O RESET
2 7
VSC VSA
3 6
©r = OUT. Vg/RESN
J 4 5
—— GND v+
s Reference Voltage
1.235V Typ
™

Fig. 13 Reference Voltage output and Voltage drop monitoring (e.g. 1.235V output, 5V monitoring)

NSSHNBO

Ver.1.3 -24 -



Datasheet

Nisshinbo Micro Devices Inc. NJU2103A

Technical Information

14. Low voltage and over voltage detection (V*=5V)
Vss (COMP_B) for low voltage detection and Vsc (COMP_C) for overvoltage detection.

Logically synthesizes low voltage and over voltage detection by connecting OUTc to Vsa, and output from RESET.

) Low voltage detection and over voltage detection are calculated as following formula.

X Vspp =
2 2

Low voltage detection (falling) Vs, = x 1.220 [V]

. . Ry + R, R + R,
Low voltage detection (rising) Vg, = R X (Vsgr + Vyrsg) = R x 1.248 [V]
2 2

R;+R R;+R
Over voltage detection Vg, = 3R 2 X Vg m ———2
4

x 1.235 [V]

4

. There is no hysteresis characteristics for over voltage detection.

o “RESETOutput Pulse Width tro” is valid even when overvoltage is detected

V=5V O
Rs l R
RESET 1 s
Cr RESET O RESET
2 7
VSC VSA —
3 6
L—{ OUT, Vg/RESN
> ‘1 ono v 2
Vi1 Vsiz A A R, :‘:CT Ry

Fig. 14 Low voltage and over voltage detection (V*=5V)
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Reflow Profile Ver. PI-REFLOW-E-A

m HEAT-RESISTANCE PROFILES

260°C MAX.
3°C/s MAX. 255°C

30s MAX.
217°C 6°C/s MAX.

\ 4
A

200°C

150°C

| 60-150s
60-120s

4
A 4

A
A

Package Surface Temperature (°C)

Time(s)'

Reflow profile
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0. 74max

i
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Hi
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SYNBOL DIMENSION
A b 2542
B $100+1
C b 13+0.2
D b 21+0.8
E 2+0.5
W 13.5+0.5
Wi 2 0£0.2

—>

Feed direction

| Empty tape _| Devices Empty tape _| Covering tape |

| | I | ]

more than 20pitch 2000pcs/reel more than 20pitch reel more than 1round
Label

)

Put a reel into a box

NSSHINBO



11.

12.

13.

The products and the product specifications described in this document are subject to change or discontinuation of production without
notice for reasons such as improvement. Therefore, before deciding to use the products, please refer to our sales representatives for the
latest information thereon.
The materials in this document may not be copied or otherwise reproduced in whole or in part without the prior written consent of us.
This product and any technical information relating thereto are subject to complementary export controls (so-called KNOW controls)
under the Foreign Exchange and Foreign Trade Law, and related politics ministerial ordinance of the law. (Note that the complementary
export controls are inapplicable to any application-specific products, except rockets and pilotless aircraft, that are insusceptible to design
or program changes.) Accordingly, when exporting or carrying abroad this product, follow the Foreign Exchange and Foreign Trade
Control Law and its related regulations with respect to the complementary export controls.
The technical information described in this document shows typical characteristics and example application circuits for the products. The
release of such information is not to be construed as a warranty of or a grant of license under our or any third party's intellectual property
rights or any other rights.
The products listed in this document are intended and designed for use as general electronic components in standard applications (office
equipment, telecommunication equipment, measuring instruments, consumer electronic products, amusement equipment etc.). Those
customers intending to use a product in an application requiring extreme quality and reliability, for example, in a highly specific application
where the failure or misoperation of the product could result in human injury or death should first contact us.

* Aerospace Equipment

* Equipment Used in the Deep Sea

« Power Generator Control Equipment (nuclear, steam, hydraulic, etc.)

» Life Maintenance Medical Equipment

* Fire Alarms / Intruder Detectors

» Vehicle Control Equipment (automotive, airplane, railroad, ship, etc.)

* Various Safety Devices

»  Traffic control system

»  Combustion equipment
In case your company desires to use this product for any applications other than general electronic equipment mentioned above, make
sure to contact our company in advance. Note that the important requirements mentioned in this section are not applicable to cases
where operation requirements such as application conditions are confirmed by our company in writing after consultation with your
company.
We are making our continuous effort to improve the quality and reliability of our products, but semiconductor products are likely to fail
with certain probability. In order to prevent any injury to persons or damages to property resulting from such failure, customers should be
careful enough to incorporate safety measures in their design, such as redundancy feature, fire containment feature and fail-safe feature.
We do not assume any liability or responsibility for any loss or damage arising from misuse or inappropriate use of the products.
The products have been designed and tested to function within controlled environmental conditions. Do not use products under conditions
that deviate from methods or applications specified in this datasheet. Failure to employ the products in the proper applications can lead
to deterioration, destruction or failure of the products. We shall not be responsible for any bodily injury, fires or accident, property damage
or any consequential damages resulting from misuse or misapplication of the products.
Quality Warranty
8-1. Quality Warranty Period

In the case of a product purchased through an authorized distributor or directly from us, the warranty period for this product shall be

one (1) year after delivery to your company. For defective products that occurred during this period, we will take the quality warranty

measures described in section 8-2. However, if there is an agreement on the warranty period in the basic transaction agreement,

quality assurance agreement, delivery specifications, etc., it shall be followed.
8-2. Quality Warranty Remedies

When it has been proved defective due to manufacturing factors as a result of defect analysis by us, we will either deliver a substitute

for the defective product or refund the purchase price of the defective product.

Note that such delivery or refund is sole and exclusive remedies to your company for the defective product.
8-3. Remedies after Quality Warranty Period

With respect to any defect of this product found after the quality warranty period, the defect will be analyzed by us. On the basis of

the defect analysis results, the scope and amounts of damage shall be determined by mutual agreement of both parties. Then we

will deal with upper limit in Section 8-2. This provision is not intended to limit any legal rights of your company.
Anti-radiation design is not implemented in the products described in this document.
The X-ray exposure can influence functions and characteristics of the products. Confirm the product functions and characteristics in the
evaluation stage.
WLCSP products should be used in light shielded environments. The light exposure can influence functions and characteristics of the
products under operation or storage.
Warning for handling Gallium and Arsenic (GaAs) products (Applying to GaAs MMIC, Photo Reflector). These products use Gallium (Ga)
and Arsenic (As) which are specified as poisonous chemicals by law. For the prevention of a hazard, do not burn, destroy, or process
chemically to make them as gas or power. When the product is disposed of, please follow the related regulation and do not mix this with
general industrial waste or household waste.
Please contact our sales representatives should you have any questions or comments concerning the products or the technical
information.

(0] (0] Official website

N"SS H ||N Bo https://www.nisshinbo-microdevices.co.jp/en/

Purchase information

Nisshinbo Micro Devices Inc. https://www.nisshinbo-microdevices.co.jp/en/buy/
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