NJW4138

Internal 45V MOSFET Switching Regulator IC
for Capacitor Charge Boost Converter

sFEATURES sGENERAL DESCRIPTION

oCurrent Mode Control

The NJW4138 is a step up switching regulator with
eExternal Clock Synchronization

45V, 1.75A power MOSFET. The NJW4138 has a

oOp(larat.ing Voltage Range 45Vio 4_OV current mode control, a high frequency oscillating over
*Switching Current 1.75A min. a wide operating voltage range and an internal phase
oPWM Control

compensation circuit, so that it provides boost
applications with a few external parts.

The NJW4138 has built-in overcurrent protection for
Pulse-by-Pulse, it is suitable for charging the backup
capacitor.

oBuilt-in Compensation Circuit

eCorrespond to Ceramic Capacitor (MLCC)
oOscillating Frequency 2MHz typ. (C ver.)
eSoft Start Function 10ms typ.

eUVLO (Under Voltage Lockout)

eQver Current Protection (Pulse-by-Pulse type)
eThermal Shutdown Protection

eStandby Function

ePackage Outline SOT-89-5-2

mAPPLICATION

eCapacitor Charge
ePower supply for VFD
eLow power boost application

mTYPICAL APPLICATION
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mBLOCK DIAGRAM
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uPIN CONFIGURATION
PIN NO. SYMBOL DESCRIPTION
1 SW Switch output
SW 1 5 v+ 2 GND Ground
D 2 = O } > GND 3 IN- Feedback input
4 EN/SYNG Enable control and o
IN- 3 14 EN/SYNC external clock synchronization
5 V' Power supply for IC
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sPRODUCT NAME INFORMATION

NJW4138 U2 - C (TE1

o~ =5

Part Number Package Version Taping Form
U2:S0T-89-5-2 C: fOSC:2'OMHZ

mORDERING INFORMATION

PACKAGE | OSCILLATING HALOGEN- | TERMINAL WEIGHT
PRODUCT NAME OUTLINE | FREQUENCY | ™S | Free FinisH | MARKING | oy | MOQ(pes)
NJW4138U2-C (TE1) | SOT-895-2 |  20MHz yes yes Sn2Bi 451 61 1,000
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mABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage A -0.3to +45 \%
SW pin Voltage Vaw -0.3to +45 \%
IN- pin Voltage VN -0.3to +6 \%
EN/SYNC pin Voltage Vensyne -0.3to +45 \%
Power Dissipation(Ta=25°C) (2-layer / 4-layer)
Po 0 @ mwW
SOT-89-5-2 625"/ 2,400
Junction Temperature T -40 to +150 °C
Operating Temperature Topr -40 to +125 °C
Storage Temperature Tag -50 to +150 °C

(1): Mounted on glass epoxy board. (76.2x114.3x1.6mm:based on EIA/JJEDEC standard, 2Layers)
(2): Mounted on glass epoxy board. (76.2x114.3x1.6mm:based on EIA/JJEDEC standard, 4Layers)
(For 4Layers: Applying 74.2x74.2mm inner Cu area and a thermal via hole to a board based on JEDEC standard JESD51-5)

sRECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage A 4.5t040 \%
External Clock Input
emal Clock Inpu , fvnc 1,800 to 2,400 KHz
C version
New Japan Radio Co.,Ltd.
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NJW4138

mELECTRICAL CHARACTERISTICS
(Unless otherwise noted, V'=Veysync=12V, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT

Under Voltage Lockout Block

ON Threshold Voltage V1 on V'=L—H 4.2 4.35 45 \
OFF Threshold Voltage Viorr |V=H—-L 41 4.25 44 \%
Hysteresis Voltage Vhys 70 100 - mV
Soft Start Block

Soft Start Time |t | Ve=095v 5 10 15 ms

Oscillator Block

Oscillating Frequency fosc C version, Vn=0.9V 1.82 2.0 2.2 MHz
Oscillating Frequenc
Alalling Trequency f | V'=45Vto40v - 1 - %
deviation (Supply voltage)
Oscillating Frequenc
Alafing Frequency for | Ta=40°Cto +85°C - 5 - %
deviation (Temperature)
Error Amplifier Block
Reference Voltage Vs -1.0% 1.0 +1.0% \
Input Bias Current I -0.1 - 0.1 pA
PWM Comparate Block
Maximum Duty Cycle MaDury | Vin=0.9V 80 85 - %
Minimum ON Time1
i C i - 80 120
(Use Buiilt-in Oscillator) ot version ns
Minimum ON Time2
i C ion, fsyne=2.2MH - 80 120
(Use Ext CLK) tonminz version, fsync z ns
Output Block
Output ON Resistance Ron Ign=1A - 04 0.65
Switching Current Limit lum 1.75 2.1 2.25 A
SW Leak Current ILEAK VEN/SYNC=0Va VSW=45V - - 1 ]JA
Standby Control / Sync Block
ON Control Voltage Von Vensyne=L — H 1.6 - Vv \Y;
OFF Control Voltage Vore Vensywe=H — L 0 - 0.5 \Y
Input Bias Current
I V =12V - 250 400
(EN/SYNC pin) =N ENSYNG hA
General Characteristics
C version
i tC t I ’ - 35 4.0 A
Quiescent Curren DD Ry=no load, Vjy=0.9V m
Standby Current |DD7$TB Vensyne=0V - - 1 pA
New Japan Radio Co., LI,
Ver.1.0 2 -5-
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aTHERMAL CHARACTERISTICS
PARAMETER SYMBOL VALUE UNIT
Junction-to-ambient : 200" o
thermal resistance Oja SOT-89-5-2 52¢ cw
. 3)
Junction-to-Top of package . 43 .
characterization parameter wit SOT-89-5-2 19¥ CW

(3): Mounted on glass epoxy board. (76.2x114.3x1.6mm:based on EIA/JJEDEC standard, 2Layers)
(4): Mounted on glass epoxy board. (76.2x114.3x1.6mm:based on EIA/JJEDEC standard, 4Layers)

(For 4Layers: Applying 74.2x74.2mm inner Cu area and a thermal via hole to a board based on JEDEC standard JESD51-5)

mPOWER DISSIPATION vs. AMBIENT TEMPERATURE

NJW4138U2 (SOT-89-5-2 Package)
Power Dissipation vs. Ambient Temperature

(Tj=~150°C)
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sTYPICAL APPLICATION
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sTYPICAL CHARACTERISTICS
Reference Voltage vs. Supply Voltage Reference Voltage vs. Temperature
(Ta=25°C) (V+=12V)
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sTYPICAL CHARACTERISTICS
Soft Start Time vs. Temperature
Under Voltage Lockout Voltage vs. Temperature (V*=12V, V=0.95V)
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sTYPICAL CHARACTERISTICS
Oscillation Frequency vs. Supply Voltage Quiescent Current vs. Supply Voltage
(C ver., V\-=0.9V, Ta=25°C) (C ver., R =no load, V,,.=0.9V, Ta=25°C)
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NJW4138

H PIN DESCRIPTIONS
PIN
PIN NAME NUMBER FUNCTION
SW 1 Switch Output pin of Power MOSFET
GND 2 GND pin
Output Voltage Detecting pin
IN- 3 Connects output voltage through the resistor divider tap to this pin in order to voltage of the

IN- pin become 1.0V.

Standby Control pin

The EN/SYNC pin internally pulls down with 100kQ2. Normal Operation at the time of High
EN/SYNC 4 Level. Standby Mode at the time of Low Level or OPEN.

Moreover, it operates by inputting clock signal at the oscillatory frequency that synchronized
with the input signal.

Power Supply pin for IC control.

4 5 Insert a bypass capacitor close to the V* pin — the GND pin connection in order to lower high
frequency impedance.

New Japan Radio Co.,Ltd.
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NJW4138
SOT-89-5-1 /| SOT-89-5-2

B PACKAGE DIMENSIONS
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SOT-89-5-1 /| SOT-89-5-2
sPACKING SPEC

TAPING DIMENSIONS
==> Feed direction SYMBOL | DIMENSION REMARKS
P2 PO ¢ DO L T A 4.8+0.1 BOTTOM DIMENSION
B 4.9+0.1 BOTTOM DIMENSION
D0 15701
[O1O-0 G O O/ 0T
( E 1.5+0.1
; ; ; b F 5 65+0. 1
_ = PO 4,020 1
= ® ’Q’*’@’*’@\’* — Pl 8.0+0.1
‘ ‘ ‘ P2 20401
/ T 0.30=0. 05
2 2 00 1
A P1 ¢ D1 |12 W 12.0+0.3
W1 9.5 THICKNESS 0. 1MAX
REEL DIMENSIONS
_ﬂﬂ
SYNBOL | DIMENSION
A 5180+ ]
B b 601
1 .- C b 13+0.2
1 D b 21+0.8
E 2405
W 1305
Wi 1.2+0.2
TAPING STATE

Insert direction

1 Sealing with covering tape

0O 0000 0O0O0O0 o_mosgop_o 000000000

[o] [o] [o] T [0 OO 1 [ [o] [e] [e]

Empty tape | Devices | Empty tape | Covering tape
Feed direction 40mm MIN. ! 1000pcs/reel ™™ 40mm MIN. ! 500mm MIN. !

PACKING STATE

Label Label

Put a reel into a box

New Japan Radio Co.,Ltd.
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NJW4138

sMOUNTING METHOD

INFRARED REFLOW SOLDERING METHOD

Recommended reflow soldering procedure

f
260°C /< .
230°C LN )
220°C
180°C
150°C
Room Temp.
a b c q
a: Temperature ramping rate :1t04°C/s
b:Pre-heating temperature 115010 180°C
time :60to 120s
c: Temperature ramp rate :1t04°C/s
d:220°C or higher time : Shorter than 60s
€:230°C or higher time : Shorter than 40s
f:Peak temperature : Lower than 260°C
g: Temperature ramping rate :1t06°C/s

The temperature indicates at the surface of mold package.

New Japan Radio Co.,Ltd.
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=REVISION HISTORY
DATE REVISION CHANGES
26.Jun.2018 Ver.1.0 New Release
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[ CAUTION]

New JRC strives to produce reliable and high quality semiconductors. New JRC's semiconductors are intended for specific
applications and require proper maintenance and handling. To enhance the performance and service of New JRC's
semiconductors, the devices, machinery or equipment into which they are integrated should undergo preventative maintenance
and inspection at regularly scheduled intervals. Failure to properly maintain equipment and machinery incorporating these
products can result in catastrophic system failures

The specifications on this datasheet are only given for information without any guarantee as regards either mistakes or
omissions. The application circuits in this datasheet 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.
All other trademarks mentioned herein are property of their respective companies.

To ensure the highest levels of reliability, New JRC products must always be properly handled.
The introduction of external contaminants (e.g. dust, oil or cosmetics) can result in failures of semiconductor products.

New JRC offers a variety of semiconductor products intended for particular applications. It is important that you select the
proper component for your intended application. You may contact New JRC's Sale's Office if you are uncertain about the

Special care is required in designing devices, machinery or equipment which demand high levels of reliability. This is
particularly important when designing critical components or systems whose failure can foreseeably result in situations that
could adversely affect health or safety. In designing such critical devices, equipment or machinery, careful consideration
should be given to amongst other things, their safety design, fail-safe design, back-up and redundancy systems, and diffusion

The products listed in the catalog may not be appropriate for use in certain equipment where reliability is critical or where the
products may be subjected to extreme conditions. You should consult our sales office before using the products in any of the

Power Generator Control Equipment (Nuclear, Steam, Hydraulic)

New JRC's 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 catalog. Failure to employ New JRC
products in the proper applications can lead to deterioration, destruction or failure of the products. New JRC shall not be
responsible for any bodily injury, fires or accident, property damage or any consequential damages resulting from misuse or
misapplication of its products. Products are sold without warranty of any kind, either express or implied, including but not
limited to any implied warranty of merchantability or fithess for a particular purpose.

Warning for handling Gallium and Arsenic(GaAs) Products (Applying to GaAs MMIC, Photo Reflector). This Products uses
Gallium(Ga) and Arsenic(As) which are specified as poisonous chemicals by law. For the prevention of a hazard, do not bum,
destroy, or process chemically to make them as gas or power. When the product is disposed, please follow the related
regulation and do not mix this with general industrial waste or household waste.

The product specifications and descriptions listed in this catalog are subject to change at any time, without notice.

2.
3.
4.
products listed in this catalog.
5.
design.
6.
following types of equipment.
Aerospace Equipment
Equipment Used in the Deep sea
Life Maintenance Medical Equipment
Fire Alarm/Intruder Detector
Vehicle Control Equipment (airplane, railroad, ship, etc.)
Various Safety devices
7.
8.
9.
Ver.1.0
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