NSSHINBO

Low Input Voltage 3 A LDO Regulator for High Temperature Applications
NO.EY-344-201216

OUTLINE

The RP108J is a voltage regulator IC featuring 3 A output with low ON-resistance developed with CMOS
process technology.

This device consists of a voltage reference unit, an error amplifier, resistor-net for voltage setting, a fold-back
protection circuit, and a thermal shutdown circuit. This device features both low supply current and high output
current, and the dropout voltage is much smaller than bi-polar's. The minimum input voltage is as low as 1.6 V
and the output voltage can be set from 0.8 V, therefore it can be connected with the DC/DC converter as the latter
power supply for high density LSI that is operated by low output voltage.

The output voltage of RP108J081x is externally adjustable by using external divide resistors. The CE pin of the
RP108J can switch the regulator to standby mode. In addition to a fold-back protection circuit, which is already
built in the conventional regulators, this device contains a thermal shutdown circuit, a constant slope circuit as a
soft-start function and a reverse current protection circuit. Ceramic capacitors can be used.

FEATURES

¢ Input Voltage Range (Maximum Rating) ...........ccccoe.... 16V1t0525V (6.0V)

o Operating Temperature.........cccoceeeiiiiieeiiiieee e -40°C to 105°C (3%)

o Output CUIrent.... .o Min. 3 A

o SUPPlY CUITENL.....eviiiieee e Typ. 350 pA

o Standby Current ..........cooviiiiiie e Typ. 2 A

o Output Voltage Range .........cccovcvveeeiiiiiiei e 0.8Vv/1.2V/1.5V/1.8V/25V/3.0V/3.3V
Contact our company sales representatives for other
voltages. RP108J081x (Adjustable by using external
divide resistors): 0.8 Vio 4.2V

o Output Voltage ACCUracy ..........ccccceeviieeeeiiiiieeesiiieeeenas 11.0% (Ta = 25°C)
(x15 mV accuracy, when Vser £ 1.5 V)

o Output Voltage Temperature-drift Coefficient ............ Typ. £100 ppm/°C

o Ripple Rejection .......cc.coevviiiiiiiiiiee e Typ. 65 dB (f = 1 kHz, Vser = 2.5 V)

o Dropout Voltage........c.eeeeiiiiieiiiiiiiee e Typ. 0.51V (Vser=2.5V)

o Line Regulation..........ccccooiiiiiiiii e Typ. 0.1%/V

® Package........coooiiiiiieee e TO-252-5-P2

o Built-in Fold-back Protection Circuit..............ccccuvvveeen. Typ. 220 mA

e Built-in Thermal Shutdown Circuit.........cc...cccoeeininnee... Stops at 165°C

e Built-in Constant Slope Circuit
e Built-in Reverse Current Protection Circuit
e Ceramic capacitors are recommended to be used with this IC---- 10 uF or more

X This product is usable for the high-temperature applications since have passed a test at the high temperature.
In addition, this product has a high-reliability since having passed our rigorous quality standards. To
distinguish from the consumer products, “-Yx” is added at the end of the product name.

APPLICATIONS

¢ Industrial equipments such as FAs and smart meters
e Equipments used under high-temperature conditions
e Equipments accompanied by self-heating
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BLOCK DIAGRAMS
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SELECTION GUIDE

The output voltage and auto-discharge function, and the soft-start time for the device can be selected at the
user’s request.

Product Name Package Quantity per Reel Pb Free Halogen Free
RP108Jxx1=-T1-YE TO-252-5-P2 3,000 pcs Yes Yes

xx: Specify the set output voltage (Vser)
0.8V (08),1.2V (12),1.5V (15), 1.8V (18), 2.5V (25), 3.0 V (30), 3.3V (33)
Contact our company sales representatives for other voltages.

* : Specify the auto-discharge function at off state and the soft-start time
(B) No auto-discharge function, soft start time typ. 180 us
(D) Auto-discharge function, soft start time typ. 180 us
(E) No auto-discharge function, soft start time typ. 570 ps
(F) Auto-discharge function, soft start time typ. 570 ys

Auto-discharge function quickly lowers the output voltage to 0 V by releasing the electrical charge in the external
capacitor when the chip enable signal is switched from the active mode to the standby mode.
Refer to CONSTANT SLOPE CIRCUIT for detailed information on the difference of soft-start time and its effect.
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RP108J-Y

PIN DESCRIPTION

NO.EY-344-201216

TO-252-5-P2

1 2 3 4 5

TO-252-5-P2
Pin No. Symbol Description
1 CE Chip Enable Pin (Active-high)
2 Vop Input Pin
3 GND Ground Pin
4 Vour Output Pin
5 VrB Feedback Pin

information.

" The tab on the bottom of the package enhances thermal performance and is electrically connected to GND (substrate
level). It is recommended that the tab be connected to the ground plane on the board, or otherwise be left floating.
The Vour pin should be connected to the Ves pin when using RP108J as an internal fixed output voltage type. In case of
using this device as an external adjustable type, refer to Adjustable Output Voltage Type Settings for detailed

Nisshinbo Micro Devices Inc.



RP108J-Y
NO.EY-344-201216

ABSOLUTE MAXIMUM RATINGS

Symbol Item Rating Unit
ViN Input Voltage 6.0 V
Vce Input Voltage (CE Input Pin) -0.3t06.0 V
Vrs Input Voltage (Vrs Pin) -0.3t06.0 \Y
Vour Output Voltage -0.3toVin+0.3 V
Po Power Dissipa’Eion Standard Land Pattern 1900 -y

(TO-252-5-P2) Ultra High Wattage Land Pattern 3800
Tj Junction Temperature —40 to 125 °C
Tstg Storage Temperature -551t0 125 °C

| "1 Refer to PACKAGE INFORMATION for detailed information.

ABSOLUTE MAXIMUM RATINGS

Electronic and mechanical stress momentarily exceeded absolute maximum ratings may cause the permanent damages
and may degrade the life time and safety for both device and system using the device in the field. The functional
operation at or over these absolute maximum ratings is not assured.

RECOMMENDED OPERATING CONDITIONS

Symbol Item Rating Unit
ViN Input Voltage™ 1.6 to 5.25 \%
Ta Operating Temperature Range —40 to 105 °C

" In case of exceeding the maximum Input Voltage of 5.25 V, the device must be operated on condition that the Input
Voltage is up to 5.5 V and the total operating time is within 500 hrs.

RECOMMENDED OPERATING CONDITIONS

All of electronic equipment should be designed that the mounted semiconductor devices operate within the
recommended operating conditions. The semiconductor devices cannot operate normally over the recommended
operating conditions, even if when they are used over such ratings by momentary electronic noise or surge. And the
semiconductor devices may receive serious damage when they continue to operate over the recommended operating
conditions.
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RP108J-Y

ELECTRICAL CHARACTERISTICS

ViN=Vser + 1.0V, lout =1 mA, Cin = Cout = 10 pF, unless otherwise noted.

NO.EY-344-201216

The specifications surrounded by [ Jare guaranteed by design engineering at —40°C < Ta < 105°C.

RP108Jxx1B/D/E/F (Ta=25°C)
Symbol Item Conditions Min. | Typ. Max. Unit
Vser> 1.5V x0.99 x1.01 V
Ta =25°C
o Vser< 1.5V -15 15 mV
Vour | Output voltage Vser > 1.5V 1.024 | Vv
-40°C < Ta<105°C
Vser< 1.5V mv
lum  |Output Current A
AVour _ 1 mA < lout < 300 mA -15]| 2.0
Load regulation mV
/Alout 1 mA < lout < 3000 mA -70]| 3.0
_ Refer to the Product-specific
Voir Dropout Voltage loutr = 3000 mA Electrical Characteristics
lss | Supply Current lout = 0 MA 350 nA
Istandby | Standby Current Vee=0V 20 5.0 pA
AV Vser+ 0.5V <VnL5H25V,
/A\C;UT Line regulation lour =1 mA 0.10 %IV
N (When Vser < 1.1V, Vin=1.6 V)
Isc Short Current Limit Vour=0V 220 mA
lro | CE Pull-down Current 0.3 LA
Vcen | CE Input Voltage "H" v
Vcer | CE Input Voltage "L" Y,
Thermal Shutdown . o
Trsp Temperature Junction Temperature 165 C
Thermal Shutdown . o
Trsr Released Temperature Junction Temperature 95 C
Low Output Nch Tr. ON
RLow Resistance Vin=4.0V,Vce=0V 30 Q
(of D/F version)
Irev | Reverse Current Limit Vour>05V,0<sVin<525V 10 pA

I All test items listed under Electrical Characteristics are done under the pulse load condition (Tj = Ta = 25°C).
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RP108J-Y

NO.EY-344-201216

The specifications surrounded by [ Jare guaranteed by design engineering at —-40°C < Ta < 105°C.

Product-specific Electrical Characteristics (Ta = 25°C)
Vour (V) Vour (V) Voie (V)
Product Name (Ta=25°C) (-40°C < Ta £105°C) (loutr = 3000 mA)
MIN. TYP. MAX. MIN. TYP. MAX. TYP. MAX.
RP108J081x 0.785 0.800 0.815 0.755 0.800 0.836 0.910 1.155
RP108J121x 1.185 1.200 1.215 1.155 1.200 1.236 0.720 0.890
RP108J151x 1.485 1.500 1.515 1.455 1.500 1.536 0.630 5750
RP108J181x 1.782 1.800 1.818 1.746 1.800 1.843 ' )
RP108J251x 2.475 2.500 2.525 2.425 2.500 2.560)
- - 0.510 0.670
RP108J301x 2.970 3.000 3.030 2.910 3.000 3.072
RP108J331x 3.267 3.300 3.333 3.201 3.300 3.379 0.480 0.590
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RP108J-Y
NO.EY-344-201216

TYPICAL APPLICATIONS

Internally Fixed Output Voltage

Vob Vour Vour
RP108Jxx1x
- —=2C1 Ves — Cc2
CE GND
e

Externally Adjustable Output Voltage

Vob
i RP108J081x
- =C1
CE
777
External Components
Symbol Description
C1 (Ci), C2 (Cour) 10 yF, Ceramic Capacitor, Kyocera CM21X7R106MO06AB
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RP108J-Y
NO.EY-344-201216

TECHNICAL NOTES

When using the RP108J, please consider the following points.

When using an internally fixed output voltage type, please connect the Vour pin to the Ves pin. However, in the
case of using the Adjustable Output Voltage Type, please follow the Adjustable Output Voltage Setting.

Phase Compensation

In this device, phase compensation is made for securing stable operation even if the load current is varied. For
this purpose, use a 10 yF or more capacitor C2.

In case of using a tantalum capacitor, and its ESR is large, the output may be unstable. Therefore, select C2
carefully considering its frequency characteristics.

The recommended temperature characteristics for C1 and C2 capacitors are the followings.

- X7R Characteristics: Temperature range from -55°C to 125°C, Capacitance change of +15%
The recommended capacitor’s tolerable voltage is twice as large as the voltage of use (C1: Input voltage,
C2: Output voltage). The upper limit of the capacitance value for C2 is 100 uF.

However, the increase of C2 leads to the increase of inrush current. Refer to CONSTANT SLOPE CIRCUIT for
detailed information.

PCB Layout

Make Vob and GND lines sufficient. If their impedance is high, noise pickup or unstable operation may result.

Connect a capacitor C1 with a capacitance value as much as 10 uF or more between Vop and GND pin, and
as close as possible to the pins.

Set external components, especially the output capacitor C2, as close as possible to the device, and make
wiring as short as possible (Refer to TYPICAL APPLICATION).

Transient Response
When using the Adjustable Output Voltage Type, the transient response could be affected by the external
resistors. Evaluate the circuit taking the actual conditions of use into account.
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RP108J-Y

NO.EY-344-201216

TYPICAL APPLICATION FOR IC CHIP BREAKDOWN PREVENTION

Internally Fixed Output Voltage

Vb Vour o Vour
RP108Jxx1x
- =cC1 Vis 07 ‘zg D1
CE GND
777 7
Externally Adjustable Output Voltage
Voo Vour
RP108J081x
- —=C1 Ve | |
CE GND

When a sudden surge of electrical current travels along the Vour pin and GND due to a short-circuit, electrical
resonance of a circuit involving an output capacitor (C2) and a short circuit inductor generates a negative voltage
and may damage the device or the load devices. Connecting a schottky diode (D1) between the Vour pin and

GND has the effect of preventing damage to them.
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RP108J-Y
NO.EY-344-201216

ADJUSTABLE OUTPUT VOLTAGE SETTING

e Output Voltage Setting Method

RP108J081x is capable of adjusting the output voltage by using the external divider resistors.
If the Vrs voltage fixed in the device is described as setVrs, the output voltage can be set by using the following
equations. SetVrs is equal to 0.8 V. The Vour pin of RP108J081x should be connected to the Vrs pin.

Vout

SetVFB

Adjustable Output Voltage Type Setting Using External Divider Resistors (R1, R2)

I TG N 1 RRRPRRPRPPRRRPNS (1

[2 = SEEVEB [ R2 ..ottt ae s e teaetasabebebebabebebabebabebabebnbabeberabarrrnrnrnnnnn (2)
Thus,

I 1o R =T =Y AV L= = L RN (3)
Therefore,

VOoUT T SBEVEB F R X 11 et e e e e e e e e e e e e e e s e e e eaaaeeeaeas (4)

Put Equation (3) into Equation (4), then
Vout = setVrs + R1 (lic + setVes / R2)

= SetVEE X (1 + R1/R2) + RT X IIC tiiiiiiiiie it (5)
In Equation (5), R1x lic is the error-causing factor in Vour.
As for lic,
I = SEEVEBR / RIC ittt ettt ettt b e bt aae e (6)

Therefore, the error-causing factor R1 x lic can be described as follows.
R1 x lic = R1 x setVrs / Ric
= SEEVEB X R/ RIC ittt e (7)
For better accuracy, choosing R1 (<< Ric) reduces this error.
Without the error-causing factor R1 x lic, the output voltage can be calculated by the following equation
VouT = SEtVEB X ((RT + R2) /T R2) ittt (8)

Ric of RP108J is approximately Typ.1.6 MQ (Ta = 25°C, this value is guaranteed by design).

The value could be affected by the temperature, therefore evaluate the circuit taking the actual conditions of
use into account. The output voltage of the externally adjustable output voltage type should be set to 4.2 V or
less. Also, total resistors value of R1 and R2 should be 20 kQ or less.
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RP108J-Y
NO.EY-344-201216

REVERSE CURRENT PROTECTION CIRCUIT

The RP108J includes a Reverse Current Protection Circuit, which stops the reverse current from Vour pin to
Voo pin or to GND pin when Vout becomes higher than Vin.

Usually, the LDO using Pch output transistor contains a parasitic diode between Voo pin and Vour pin. Therefore,
if Vout is higher than Vi, the parasitic diode becomes forward direction. As a result, the current flows from Vour
pin to Voo pin.

This device switches the mode to the reverse current protection mode before Vin becomes lower than Vour by
connecting the parasitic diode of Pch output transistor to the backward direction, and connecting the gate to Vour
pin. As a result, the Pch output transistor is turned off and the all the current pathways from Vour pin to GND pin
are shut down to maintain the reverse current lower than 10 pA.

Switching to either the normal mode or to the reverse current protection mode is determined by the magnitude
of Vin voltage and Vour voltage. For the stable operation, offset and hysteresis are set as the threshold. Offset is
set to 30 mV (Typ. 25°C) and hysteresis is set to 5 mV (Typ. 25°C).

Therefore, the minimum dropout voltage under the small load current condition is restricted by the value of
35 mV (Typ. 25°C).

Fig. 1 and Fig. 2 show the diagrams of each mode, and Fig. 3 shows the load characteristics of each mode.
When giving the Vour pin a constant-voltage and decreasing the Vin voltage, the dropout voltage will become
lower than 30 mV (Typ. 25°C). As a result, the reverse current protection starts to function to stop the load current.
By increasing the dropout voltage higher than 35 mV (Typ. 25°C), the protection mode will be released to let the
load current to flow. If the dropout voltage to be used is lower than 30 mV (Typ. 25°C), the detection and the
release may be repeated.

Voo ©
Eﬂfverse
.o_ Detector] lout
i O Vour
—
e
GNDoO CE
Fig. 1 Normal Mode Fig. 2 Reverse Current Protection Mode
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Fig. 3 Reverse Current Protection Mode Detection/ Release &
Reverse Current/ Output Current Characteristics
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RP108J-Y
NO.EY-344-201216

CONSTANT SLOPE CIRCUIT (RP108Jxx1B/xx1D)

RP108Jxx1B/xx1D has a Constant Slope Circuit (soft-start circuit) which allows the output voltage to start-up
gradually. The capacitor to create the start-up slope is built-in the IC so that it does not require any external
components. The upper limit of inrush current during the start-up is controlled by the short current ISC and the
output current limit ILIM.

In the following characteristics Cout = 10 uF (RLoap = 380 Q), the inrush current Irush is not controlled by the
short current ISC and the output current limit ILIM. Therefore the output voltage rises with the soft-start time
(TsLore) set inside IC, and it enables to control the overshoot of the output voltage and the inrush current. TsLore
is typ. 180 us.

In the characteristics Coutr = 20 uF, IrusH at the low output voltage is controlled by the short current ISC. After
the current is released from ISC, the output voltage rises with the soft-start time (TsLore).

In the characteristics Cour = 100 uF, IrusH at the low output voltage is controlled by the short current ISC. After
the current is released from ISC, it is controlled by the output current limit. The output voltage rises with the soft-
start time (TsLore) or longer.

The relation of the inrush current and the constant slope depends on the output voltage since the inrush
current is a sum of the charge current of Cout and the load current. Use RP108Jxx1E/xx1F to avoid an
influence on peripheral components due to the inrush current generated in the use environment conditions
(Cout and output voltage).

RP108J381B/D Inrush current characteristics

Constant Slope Circuit

_ : CIN=4.7uF, CouTt=10uF, Topt=25°C, RLoA0=380Q
(Diagrammaiic sketch)

45
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RP108J-Y
NO.EY-344-201216

CONSTANT SLOPE CIRCUIT (RP108Jxx1E/xx1F)

RP108Jxx1E/xx1F has a constant slope circuit (soft-start circuit) which allows the output voltage to start-up
gradually. The capacitor to create the start-up slope is built-in the IC so that it does not require any external
components. The upper limit of inrush current during the start-up is controlled by the output current limit ILIM.

As shown in the following Foldback Characteristics, the inrush current is not controlled by the short current
ISC during the soft-start time at the start-up. Therefore the output voltage rises with the soft-start time (TsLope)
set inside IC, and it enables to control the overshoot of the output voltage and the inrush current. TsLore is typ.
570 ps (max. 900 us/85°C). Use RP108Jxx1B/xx1D to avoid an influence on peripheral components due to the
output start-up time is slow in the system.

In the characteristics Coutr = 20 pF, the inrush current is lower or equal to the output current limit ILIM. The
output voltage rises with the soft-start time (TsLore).

Similarly in the characteristics Cout = 100 pF, the inrush current is lower or equal to the output current limit ILIM.
The output voltage rises with the soft-start time (TsLore).

The relation of the inrush current and the constant slope depends on the output voltage since the inrush current
is a sum of the charge current of Cout and the load current.

RP108J381E/F Inrush current characteristics

Foldback Characteristics

Constant Slope Circuit (Diagrammatic sketch)

(Diagrammatic sketch)
N Vour
CE Input Yoltags
CZ Delay Tme Saf-s@n Tre Duiput vetage
(TsLorRE)
v A lout
Time {us) ISC ILIM >
CIN=4.7uF, CouT=20uF, Topt=25°C, RLoa0=380Q CIN=4.7uF, CouT=100pF, Topt=25°C, RLoa=380Q

45 4.5 —y

a0 — vee(V) a0 —ez(V)
‘E 3.5 \'I':J_[V:I E 35 _‘\'":.J'[V:I
5 3.0 I A) ::; 3.0 ik A
= s Z 25
§ 20 L A g 2.0 rlta e, o
E‘ 15 E 15
210 g 10

0.5 0.3

00 Lo 00  bemnmedat

-0.2 0 02 0.4 06 0.8 1 12 -0.2 0 0.2 0.4 0.6 0.8 1 12
time[ms] time({ms)
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RP108J-Y

NO.EY-344-201216

PACKAGE INFORMATION

POWER DISSIPATION (TO-252-5-P2)

Power Dissipation (Pp) depends on conditions of mounting on board.
This specification is based on the measurement at the condition below:

* Measurement conditions

Power Dissipation Pp (mW)

Standard Land Pattern Ultra High Wattage Land Pattern
Environment Mounting on board (Wind velocity 0 m/s)
Board Material Glass cloth epoxy plastic Glass cloth epoxy plastic
(Double layers) (Four-layers)
Board Dimensions 50 mm x 50 mm x 1.6 mm 76.2 mm x 114.3 mm x 0.8 mm
. Top side: Approx. 50%, Top, Back side: Approx. 96%,
Copper Ratio Back side: Approx. 50% 2nd, 3rd: 100%
Through - hole ¢ 0.5 mm x 24 pcs ¢ 0.4 mm x 30 pcs
* Measurement Results (Ta = 25°C, Tjmax = 125°C)
Standard Land Pattern Ultra High Wattage Land Pattern
Power Dissipation 1900 mW 3800 mW
. 6ja = (125-25°C)/1.9 W= 53°C/W 6ja = (125-25°C)/3.8 W = 26°C/W
Thermal Resistance
6jc = 17°C/W bjc = 7°C/W
’ 76.2
r v :
8 .
5000
3800 ) - | Ei =3
4000 ?Slt?z?—:%h Wattage Land Pattern) I T
\ ™ 4
3000 N ¥
ANK A=
2000 H220 AN 3 : ;
> ™N . PRI !
1 n Boar . . H
I O(Stgnda‘:d Land Pattern) \ N, ]-I]-I]-I]-I]-I]-I]-I]-I]llll]-ﬂ-lll]-l]-l]-ﬂj
0 I I ~ e R 2 :

0 25 50 75 100 125 150 .
105 Standard Ultra High Wattage
Ambient Temperature (°C)

Power Dissipation
Measurement Board Pattern

IC Mount Area (Unit : mm)
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RP108J-Y

NO.EY-344-201216

PACKAGE DIMENSIONS (TO-252-5-P2)

6.60+0.20

< » C0.60 +
5.34+0.20 — 4—0'50_0'10
! ‘—q y
i ' x4 ——"E
S :
i o |
o : — 0°~8° *%
3l @ j siolal U
o- : R | ; ............. - O § \L?/ R PR ~H - gg
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0.50+0.10
g [SYEE) « EIRPAQ)
1.27
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MARK SPECIFICATION (TO-252-5-P2)

VA
D2R®E®

@©()®®

DOBRB®B®®D®: Product Code...Refer to MARK SPECIFICATION TABLE
©@@®: Lot Number ... Alphanumeric Serial Number
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RP108J-Y

MARK SPECIFICATION TABLE (TO-252-5-P2)

NO.EY-344-201216

RP108Jxx1B RP108Jxx1D

Product N\ame [ D@3@®0©®®® Vser Product Name OQO®OG®D® Vser
RP108J081B E1J081B 0.8V RP108J081D E1J081D 0.8V
RP108J121B E1J121B 1.2V RP108J121D E1J121D 1.2V
RP108J151B E1J151B 1.5V RP108J151D E1J151D 1.5V
RP108J181B E1J181B 1.8V RP108J181D E1J181D 1.8V
RP108J251B E1J251B 25V RP108J251D E1J251D 25V
RP108J301B E1J301B 3.0V RP108J301D E1J301D 3.0V
RP108J331B E1J331B 3.3V RP108J331D E1J331D 3.3V

RP108Jxx1E RP108Jxx1F

Product Name OOBIGOG®O® VseT Product Name OQR®OED® VseT
RP108J081E E1J081E 0.8V RP108J081F E1J081F 0.8V
RP108J121E E1J121E 1.2V RP108J121F E1J121F 1.2V
RP108J151E E1J151E 1.5V RP108J151F E1J151F 1.5V
RP108J181E E1J181E 1.8V RP108J181F E1J181F 1.8V
RP108J251E E1J251E 2.5V RP108J251F E1J251F 2.5V
RP108J301E E1J301E 3.0V RP108J301F E1J301F 3.0V
RP108J331E E1J331E 3.3V RP108J331F E1J331F 3.3V

Nisshinbo Micro Devices Inc.
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RP108J-Y
NO.EY-344-201216

TEST CIRCUITS

Internally Fixed Output Voltage (RP108Jxx1x)

Vob Vour
RP108Jxx1x

- —=C1 VEB — C2 (\V )Vour Cl) lout
CE GND

77 C1 = Ceramic 10 uF
C2 = Ceramic 10 yF

Basic Test Circuit

Vob Vour —O Vour
RP108Jxx1x
CA Iss —_ C1 VEB — C2
- CE GND
C1 = Ceramic 10 yF
C2 = Ceramic 10 yF

7
Test Circuit for Supply Current

Vob Vout —O Vour
RP108Jxx1x
CA Iss :: C1 VEB :: CZ
- CE GND 1

C1 = Ceramic 10 yF
C2 = Ceramic 10 yF

e
Test Circuit for Standby Current

Nisshinbo Micro Devices Inc.
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RP108J-Y

NO.EY-344-201216

Externally Adjustable Output Voltage (RP108J081x)

Refer to Adjustable Output Voltage Setting when using R1 and R2 as output resistors.

Vour ’
RP108x081x C2
- —=2C1 : V' ) Vour Cl) lout
CE GND »

77 C1 = Ceramic 10 yF
C2 = Ceramic 10 yF

Basic Test Circuit

Vout
Vop Vour
RP108x081x R1| C2
CA lss — C1 Ves —
R2
- CE GND

a C1 = Ceramic 10 uF
C2 = Ceramic 10 yF
Test Circuit for Supply Current

Vout
DD Vour
RP108x081x R1| C2
CA lss = C1
- GND
C1 = Ceramic 10 yF

L C2 = Ceramic 10 pF
Test Circuit for Standby Current

Nisshinbo Micro Devices Inc.
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RP108J-Y

TYPICAL CHARACTERISTICS

NO.EY-344-201216

Note: Typical Characteristics are intended to be used as reference data; they are not guaranteed.
1) Output Voltage vs. Input Voltage (C1 = Ceramic 10 pF, C2 = Ceramic 10 uF, Ta = 25°C)

Output Voltage Vout (V)

Output Voltage Vourt (V)

RP108J081x

0.9

0.8

0.7 Ir’

0.6

0.5 ’

0.4 out=1mA  —{{

0.3 lout=100mA ||

0.2 lout=1A -

0.1

0
1 2 3 4 5
Input Voltage VIn (V)
RP108J281x

3.2
28 |
24

2
e / out=1mA
12 // lout=100mA |
0.8 / lout=1A ]
04

0 ‘ ‘

0 1 2 3 4 5

Input Voltage VN (V)

Output Voltage Vout (V)

Output Voltage Vourt (V)

1.8

1.5

12 |

0.9

0.6

0.3 |

5.6

49 1

4.2
3.5

28 |

21
1.4
0.7

RP108J151x
/ { out=1mA |
lout=100mA ___|
lout=1A
0 1 2 3 4 5
Input Voltage VN (V)
RP108J421x
yd
lout=1mA
lout=100mA
f lout=1A
l \ \ \
0 1 2 3 4 5

Input Voltage VN (V)

2) Output Voltage vs. Ambient Temperature (C1 = Ceramic 10 pF, C2 = Ceramic 10 uF, Ta = -40°C to 105°C)

Output Voltage Vourt (V)

0.84
0.83
0.82
0.81
0.80
0.79
0.78
0.77

0.76

Temperature Ta (°C)

105

RP108J081x
-40 -25 0 25 50 75 100

Output Voltage Vourt (V)

1.54
1.53
1.52
1.51
1.50
1.49
1.48
1.47

1.46

RP108J151x

//x\

-40 -25

0 25 50
Temperature Ta (°C)

75

105
100
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RP108J-Y

Output Voltage Vour (V)

2.88
2.86
2.84
2.82
2.80
2.78
2.76
2.74

2.72

RP108J281x

-40 -25

0 25 50 75
Temperature Ta (°C)

105
100

Output Voltage Vour (V)

4.28
4.26
4.24
4.22
4.20
4.18
4.16
4.14

412

3) Supply Current vs. Input Voltage (C1 = Ceramic 10 uF, C2 =

Supply Current ks (pA)

Supply Current ks (UA)

450
400
350

300 |
250 |

200

150 |
100 |

50

450
400
350
300
250
200
150
100

50

RP108J081x
__’/
0 2 3 4 5
Input Voltage ViN (V)
RP108J281x
|
0 2 3 4 5

Input Voltage Vin (V)

Supply Current ks (uA)

Supply Current ks (uA)

NO.EY-344-201216

RP108J421x

105

-40 -25 0 25 50 75 100

Temperature Ta (°C)

Ceramic 10 pF, lout = 0 mA, Ta = 25°C)
RP108J151x

450
400
350
300
250 |
200
150
100 |
50 |

0 1 2 3 4 5
Input Voltage VIN (V)

RP108J421x

450
400 [
350
300 |
250
200 |
150 |
100 |
50 |

_..---""""—"

| ——

0 1 2 3 4 5
Input Voltage ViN (V)
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RP108J-Y

4) Short Current Limit vs. Temperature/Current Limit vs. Temperature

NO.EY-344-201216

RP108J includes a Fold-back Protection Circuit, while a Fold-back Protection Circuit is operated, Thermal
Shutdown Circuit starts to operate. Therefore RP108J is not allowed to test "Output voltage vs. Output Current”
on condition that a Thermal Shutdown Circuit is operated to prevent heat generated by itself.

See the following graphs for short current limit and current limit characteristics.

Current Limit lum (mA)

5000

RP108J081x

4500

4000

3500

3000

2500

2000

-40 -25

105
0 25 50 75 100

Temperature Ta (°C)

Short Current Limit lum (mA)

300

280

260

240

220

200

RP108J081x

T~

-40 -25

105

0 25 50 75 100

Temperature Ta (°C)

5) Supply Current vs. Ambient Temperature (C1 = Ceramic 10 puF, C2 = Ceramic 10 puF, lour = 0 mA)

Supply Current Iss (UA)

400

R

P108J081x

390

380
370

360
350

340

330

320

~—_

310

——{

300

-40 -25

0

105
25 50 75 100

Temperature Ta (°C)

Supply Current Iss(uA)

400
390
380

370
360
350 |
340
330
320
310

300

105

RP108J421x
\\
-40 -25 0 25 50 75 100

Temperature Ta (°C)
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RP108J-Y
NO.EY-344-201216

6) Dropout Voltage vs. Output Current (C1 = Ceramic 10 uF, C2 = Ceramic 10 puF)

RP108J251x
700
600 |
E 500 /
© /
o —85°C //
o 400 o L
g //
S 300 -40°C 7
g 200 | /
2 100 A/
Z4
0

0 0.5 1.0 15 20 25 3.0
Output Current lout (A)

7) Dropout Voltage vs. Set Output Voltage (C1 = Ceramic 10 pF, C2 = Ceramic 10 pF, Ta = 25°C)

900

800 \
\

700

600 300mA

500 S 3A

400
300

200 |—\
100 \

05 1 15 2 25 3 35 4 45

Dropout Voltage [mV]

VSET [V]
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RP108J-Y

NO.EY-344-201216

8) Ripple Rejection vs. Input Voltage (C1 = C2 = 10 uF, Ripple = 0.2 Vp-p, lour = 100 mA Ta = 25°C)

Ripple Rejection (dB)

Ripple Rejection (dB)

RP108J081x
100
90 + /_\
80 —
~ \
70 | /—’— ~
60
50 | —_— N
40— ——0.1kHz
30 — 1kHz
20 — 10kHz
10 | ——100kHz
/
0 \
1 2 3 4 5
Input Voltage Vin (V)
RP108J421x
100 |
90 Fe——0.1kHz
80 f—— 1kHz
70 |—— 10kHz p,
60 | = 100kHz 3§ f
50
40
30
20 |
ol
0 /
400 425 450 475 500 525
Input Voltage Vin (V)

Ripple Rejection (dB)

100

90

80

70

60

50

40
30
20
10

0

RP108J251x

I

E—

— 1kHz

I/

0.1kHz |

——10kHz |
—— 100kHz —]

— 1

3 4 5
Input Voltage Vin (V)

9) Ripple Rejection vs. Frequency (C1 = none, C2 = 10 pF, lour = 100 mA, Ta = 25°C)

Ripple Rejection (dB)

RP108J081x

120 ViN=1.8V,Ripple=0.2Vp-p
100 |

80

N

60 | \\

40 \\

20 | I~
0

0.1 1 10 100

Frequancy f (kHz)

1000

Ripple Rejection (dB)

120

100 |

80

60

40 |

20

RP108J421x

Vin=5.2V,Ripple=0.2Vp-p

0.1

1 10

100
Frequancy f (kHz)

1000
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RP108J-Y

NO.EY-344-201216

10) Input Transient Response (C1 = none, C2 = 10 pF, lour = 30 mA, tr = tf = 5 pus, Ta = 25°C)

0.84

0.83

0.82

0.81

0.80

0.79

Output Voltage Vout (V)

0.78

RP108J081x

Input Voltage

fprr

Output Voltage

0 10 20 30 40 50 60 70

Time t (us)

80

3.0
25
2
20 £
&
156 ®
=
1.0 ¢
[N
c
05 —
0.0

Output Voltage Vour (V)

4.22

4.21

4.20

4.19

4.18

4.16

11) Load Transient Response (C1 =C2 =10 pF, tr = tf = 0.5 us, Ta = 25°C)

0.82
0.81
0.80

Output Voltage Vourt (V)

0.79
0.78

4.19
4.18

utput Voltage Vour (V)

(¢}
:h
o
N

4.16

RP108J081x

VIN=1.8V

Output Current
100mA < 500mA

Output Voltage
|

1000
500 &
E
o =
2
3
=
2
5
O]
5
Qo
5
o

0 20 40 60 80 100 120 140 160

Time t (us)

RP108J421x

VIN=5.25V

Output Current

| 100mA&S500mA — T |

Output Voltage
| L

1000

500
<

0o E
=
3
C
o
5
O
5
o
=]
(@]

0 20 40 60 80 100 120 140 160

Time t (us)

0.85
0.80

Output Voltage Vout (V)

0.75
0.70

4.25
4.20

Output Voltage Vout (V)

4.15
4.10

RP108J421x
6
5/\
2
Input Voltage 4z
S
138
©
| Output Voltage 1,2
]
Q.
C
L V i 1_
0
0 0.10.2 0304 0506 0.7 0.8
Time t (ms)
RP108J081x
ViN=1.8V
. {3
Output Current 0 ?—i/
1mA & 3A 3
c
o
5
O
5
 { &
| ‘Outp‘ut Voltaq‘e 1 8
0 02 04 06 0.8 1.0 1.2 14 16
Time t (ms)
RP108J421x
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3
0 g
Output Current 5
TmAe3A =
c
o
- 1 5
O
I k | 5
=
>
L r Output Voltage ] O
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RP108J-Y

12) Turn on Speed with CE pin (C1 = Ceramic 10 pF, C2 = Ceramic 10 puF, Ta = 25°C)

Output Woltage Vout (V)

Output Voltage Waut (V)

L
o

g
o

—

S

[~ =

RP108J081B/D
Vin=1.8V
N 20
20 _
=
10 ;-‘;UJJ
RL0Ap=8000 0 3
— RLoaAD=80) §
— R 0AD=2. T} =
o
=
L
) [&]
T
0 50 100 150 200 250 300 350 400 450
Tme t (u5)
RP108J281B/D
Vin=3 8V 45
30
Z
RLoap=2 8k0) 15 &
RLoaD=280 o I
RLoap=9.30 %
=
o 5
O
=
i1}
&}
L

0 50 100 130 200 230 300 350 400 450

Time t (js)

Output Voltage Vout (V)

Output Voltage Vout (V)

o tn

4.5
30

NO.EY-344-201216

RP108J151B/D
Vin=2.5V 3.0
20 .
Z
Rioap=1.5k0 1.0 ;{-,UJJ
=—RLoap=15(} o o
[ ]
m— RLoan=50) ]
(=]
=
P E
|
o w
Q
a7

Time T (ps)

13) Turn off Speed with CE pin (C1 = Ceramic 10 uF, C2 = Ceramic 10 pF, Ta = 25°C)

Output Voltage Wout (V)

=
=

=y
=]

Time t (ms)
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RP108J-Y
NO.EY-344-201216

RP108J281D/F RP108J421D/F
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14) Inrush Current
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RP108J-Y
NO.EY-344-201216

ESR vs. OUTPUT CURRENT

When using this device, consider the following points: The relations between lout (Output Current) and ESR
of an output capacitor are shown below. The conditions when the white noise level is under 40 pyV (Avg.) are

marked as the hatched area in the graph.

Measurement Conditions
- Frequency Band: 10 Hz to 2 MHz

- Temperature : —40°C to 85°C
- Hatched area  : Noise level is under 40 pV
-C1,C2 : 10 uF or more
RP108J081x RP108J421x
100 V|N=1.6V~5.%5V 100 V|N=4.2V~5.%5V
85°C | 85°C 7
\ -40°C | l\ -40°C |
10 \ 10 \
A N _ -
= g
x 1 04 1
(%] %]
L L
0.1 0.1
0.01 : 0.01
0 1000 2000 3000 0 1000 2000 3000
Output Current loyr (MA) Output Current loyr (mA)
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10.

11.

. 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 prior written

consent of our company.

. Please be sure to take any necessary formalities under relevant laws or regulations before exporting or otherwise

taking out of your country the products or the technical information described herein.

. The technical information described in this document shows typical characteristics of 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 company's 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 (aircraft, spacevehicle, nuclear reactor control system, traffic control system, automotive and
transportation equipment, combustion equipment, safety devices, life support system etc.) should first contact us.

. 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.

. 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.

There can be variation in the marking when different AOI (Automated Optical Inspection) equipment is used. In the case
of recognizing the marking characteristic with AOIl, please contact our sales or our distributor before attempting to use
AOL

Please contact our sales representatives should you have any questions or comments concerning the products or
the technical information.

(1] (1)
NSSHNBO
Nisshinbo Micro Devices Inc.

Official website
https://www.nisshinbo-microdevices.co.jp/en/

Purchase information
https://www.nisshinbo-microdevices.co.jp/en/buy/
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