NJW4196

Internal 3.5A MOSFET Switching Regulator IC for Buck Converter

B GENERAL DESCRIPTION m PACKAGE OUTLINE

The NJW4196 is a buck converter with 40V/3.5A MOSFET.

The transient response when a supply voltage rises from a reduced
voltage is improved than conventional current mode products,
therefore the NJW4196 provides stable regulation characteristic even
if application which an operating voltage fluctuates.

External Clock Synchronization function synchronizes oscillating
frequency with external clock input.

Also, it has a soft start function, an external clock synchronization,
an over current protection and a thermal shutdown circuit.

It is suitable for supplying power to a Car Accessory, Office
Automation Equipment, Industrial Instrument and so on.

NJW4196GM1

B FEATURES
® Fast supply voltage transient response from a reduced voltage
® External Clock Synchronization
® \Wide Operating Voltage Range ~ 4.45V to 40V

@ Switching Current 5A min.
® Oscillating Frequency A ver. Fixed 450kHz typ.
J ver . Adjustable TBD(100kHz) to TBD
@ PWM Control
©® Maximum Duty Cycle 100%

® Correspond to Ceramic Capacitor (MLCC)
® Adjustable Soft Start Function

@ UVLO (Under Voltage Lockout)

® Over Current Protection (Hiccup type)

® Thermal Shutdown Protection

® Power Good Function

@ Standby Function
® Package Outline NJW4196GM1 : HSOP8
B PRODUCT CLASSIFICATION
Part Number Version Oscillating Operating
Frequency Temperature Range
Fixed General Spec.
NJWATIEEM1-A A 450kHz typ. L40°C to +125°C
NJW4196GM1-J J Adjustable General Spec.
(UD)) TBD(100kHz) to TBD -40°C to +125°C
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NJW4196

B PIN CONFIGURATION

sw[1] O %
GND [ 2 | 7] N

ss 3| | 6] ENiSYNC

FB [4 | / 5] PG

/
Exposed PAD on
backside connect to GND

sw[1] O %
GND [ 2 | | 7] ENisYne
ss [3 | 6] PG

FB [4 | / 5] RT

/
Exposed PAD on
backside connect to GND

NJW4196GM1-A NJW4196GM1-J
(U.D.)
H PIN DESCRIPTIONS
PIN NUMBER
PIN NAME : J version FUNCTION
A version
(U.D.)
SW 1 1 Switch Output pin of Power MOSFET
GND 2 GND pin
ss 3 3 Soft Start timer setting pin.
Soft start time is set by an external capacitor.
Output Voltage Detecting pin
FB 4 4 Connects output voltage through the resistor divider tap to this pin in
order to voltage of the FB pin become 1V.
Oscillating Frequency Setting pin with an external Timing Resistor.
RT - 5 Oscillating Frequency should set between TBD(100kHz) and TBD.
(Only J version)
PG 5 6 Power Good pin. An open drain output that goes high impedance
when the FB pin voltage is stable around +15%.
Standby Control pin
The EN/SYNC pin intemally pulls down with 500kQ. Normal
EN/SYNC 6 7 Operation at the time of High 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.
N.C 7 _ Non Conne(;tion
T (Only A version)
V' 8 8 Power Supply pin for Power Line
EX;XSDed - - Connect to GND
New Japan Radio Co.Lid.
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NJW4196

B BLOCK DIAGRAM
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NJW4196

B ABSOLUTE MAXIMUM RATINGS (Ta=25°C)
PARAMETER SYMBOL MAXIMUM RATINGS UNIT
Supply Voltage A 0.3~+45 V
V'~ SW pin Voltage Vv.sw +45 vV
FB pin Voltage Ve -0.3~+6 \%
PG pin Voltage Veg -0.3~+6 \Y
EN/SYNC pin Voltage Vensyne -0.3~+45 \Y
Power Dissipation Po HSOP8 2888 g:;g mw
Junction Temperature Range T -40 to +150 °C
Operating Temperature Range Topr 40 to +125 °C
Storage Temperature Range Tsig -50 to +150 °C

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

(For 4Layers: Applying 74.2x74.2mm inner Cu area and a thermal via hall to a board based on JEDEC standard JESD51-5)
Depending on conditions of the application, NJW4196 may not apply a max output current of it by a limit of the power

consumption.

B RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage V' 445 - 40 V
Power Good pin Voltage Veg 0 — 55 \Y
Timing Resistor (*3) Rr TBD — TBD kQ
Oscillating Frequency (*3) fosc (11-%5) - TBD kHz
External Clock Input Range
A version fsyne 440 - 600 kHz
J version (UD.) 0.9xfosc - 1.3xfosc
(*3): Apply only the J version.
New Japan Radio Co.Lid.
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NJW4196

B ELECTRICAL CHARACTERISTICS

(Unless otherwise noted, V'=Vgnsync=12V, Ta=25°C, J version: Rr=TBD k)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. | UNIT
Under Voltage Lockout Block
ON Threshold Voltage V1 on V'=L—>H 4.05 425 445 \Y
OFF Threshold Voltage V1 oFf V'=H-L 4.0 415 43 \Y
Hysteresis Voltage Vhys 70 100 — mV
Soft Start Block
Charge Current lche 35 4.0 | 45 LA
Oscillator Block
Oscillating Frequency (*4) fosc A 405 450 495 kHz
Oscillating Frequency 1 (*5) fosct 4 R;=TBDkQ 270 300 330 kHz
Oscillating Frequency 2 (*5) fosco 4 R=TBDkQ TBD TBD TBD kHz
Oscillating Frequency _ _ _ 0
deviation (Supply voltage) fov V=445V to 40V ! &
Oscillating Frequency Ao o _ _ o
deviation (Temperature) for Ta=40°Cto +85°C 5 o
(*4): A version
(*5): J version (U.D.)
Buffer Block
Reference Voltage Vg -1.0% 1 +1.0% \Y
Threshold Voltage V4 lsw=3A -2.0% 1 +2.0% \Y
Input Bias Current I -0.1 - 0.1 uA
PWM Comparate Block
Maximum Duty Cycle MaxDuty Vee=0.9V — — 100 %
Minimum ON Time toNmin - 125 185 ns
OCP Block
COOL DOWN Time tcooL - 75 | - ms
Output Block
Output ON Resistance Ron lsw=3A - 0.125 0.25 Q
Switching Current Limit lm 5 6.5 8 A
SW Leak Current ILE/-\K VEN/SYNC=OV’ V+=40V, VSW=OV - - 5 ],IA
Standby Control / Sync Block
EN/SYNC pin RN
ngh Threshold Voltage VTHH_EN/SYNC VEN/SYNC_ L H 1.6 - V+ \
EN/SYNC pin TN
Low Threshold Voltage Vrensvve | Vense= H L 0 B 0.5 v
Input Bias C t
ENSYNC pin) lense | Vensmc=12V ~ | 235 | 340 | pA

Ver.2015-10-14
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NJW4196

B ELECTRICAL CHARACTERISTICS

(Unless otherwise noted, V'=Vgnsyne=12V, Ta=25°C, J version: Rr=TBD kQ)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. | UNIT
Power Good Block
High Level Detection Voltage Vriim pe Measured at FB pin 110 115 120 %
Low Level Detection Voltage V1L pe Measured at FB pin 80 85 90 %
Hysterisis Region Vhvs po - 2 - %
Power Good ON Resistance Ron pa lpc=10mA - 45 60 Q
Leak Current at OFF State lLeak PG Vpg=6V - - 0.1 uA
General Characteristics
Quiescent Current Iob R/ =no load, Vrs=0.9V - 35 4.2 mA
Standby Current IDD_STB VEN/SYNC=OV - - 3 |,lA
B THERMAL CHARACTERISTICS

PARAMETER SYMBOL VALUE UNIT
Junction-to-ambient . 145 (*6) o
thermal resistance Oja 43 (*7) CwW
Junction-to-Top of package . 28 ("6) o
characterization parameter wit 12 (*7) CAW

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

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

B POWER DISSIPATION vs. AMBIENT TEMPERATURE

NJW4196GM1 (HSOP8 Package)
Power Dissipation vs. Ambient Temperature

(Tj=~150°C)
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NJW4196

B TYPICAL APPLICATIONS

Vin
O
i
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[ 1
(J ver. only)
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NJW4196

B TYPICAL CHARACTERISTICS (A, J version)
Reference Voltage vs. Supply Voltage

Quiescent Current vs. Supply Voltage

101 (Ta=25°C) (R_=no load, V5z=0.9V, Ta=25°C)
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NJW4196

B TYPICAL CHARACTERISTICS (A, J version)

Output ON Resistance vs. Temperature

(Isw=3A) Switching Current Limit vs. Temperature
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NJW4196

B TYPICAL CHARACTERISTICS (A version)
Oscillating Frequency vs. Supply Voltage Oscillating Frequency vs. Temperature

(Ta=25°C) (V+=12V)
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NJW4196

MEMO

[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.

New Japan Radio Co.Lid.
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Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

NJR:
NJW4196GM1-TE1



http://www.mouser.com/njr
http://www.mouser.com/access/?pn=NJW4196GM1-TE1

CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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