NJW4119

BUCK SWITCHING REGULATOR WITH
VOLTAGE CORRECTION CIRCUIT

m FEATURES
e Output Current 24A
e Default Output Voltage Accuracy Vo_sense+1%

e Output Voltage Correction

Vo+ 253 mV (typ), 0 Ato 2.0 A at Raps= 10 kQ
e Soft-Start Adjustable with external capacitors
e External Synchronization 290 kHz to 500 kHz
e Error Flag Output (FAULT)
e Error Flag Output Delay for Hot Plug 1.4 msec (typ)
e Power-Good Output
e \/* Short Detection
e ON/OFF Control
e Discharge at OFF-State
e Overcurrent Protection (Hiccup type)

Adjustable limit value with external resistance

e Short-Circuit Protection
e Undervoltage Lockout
e Thermal Shutdown Circuit with Hysteresis
e Package HTSSOP24-P1

m APPLICATIONS

e Car Infotainment
e USB Chargers

m DESCRIPTION

The NJW4119 is a buck switching regulator with voltage
correction circuit that delivers up to 2.4 A of output current.

The voltage correction (cable drop compensation) raises the
output voltage in proportion to the load current. This function
corrects the voltage drop due to cable or writihg board
resistance.

Unique features, such as soft-start, power-good output and
error flag output make the NJW4119 ideal for portable devices
charged with USB cable.

m PIN CONFIGURATION (HTSSOP24-P1)

1. 5w T

3. N.C. T .
4.1SENSE+ 1T
5.1SENsE- T
6.V, SENSE 1T ]
7. GND T
8. LOAD_ADJ+ T
9.L0AD_ADJ- [T
10.0cP_ADJ+ 1]
11.N.C. T .
12.0cP_ADJ- [T

Ver.1.0

Z
o
=
~
H
[N
(o]

New Japan Radio Co. Lid.

Www.njr.com

24,V

23. v+

22.N.C.

21.EN

20.N.C.

19. PG

18. FAULT

17. SYNC

16. SS

15. COMP

14.N.C.

13. IN-
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NJW4119

= PRODUCT NAME INFORMATION
NJW4119 VP1 - 510 - A - (TE1)

Part Number Package Output Voltage Oscillation  Taping Form

VP1: HTSSOP24-P1  510:510V Frequency
5185:5.185V A: 300 kHz

m ORDER ING FORMATION

PRODUCT NAME PACKAGE RoHS HAIF_QI(E;IE N- TI?:FIQNNIIg\'I_'AL MARKING WE:]C;;-I T ’E/FIJSS
NJW4119VP1-510A (TEL) HTSSOP24-P1 Yes Yes Ni/Pd/Au 19A10 83 2500
NJW4119VP1-5185A (TEL) HTSSOP24-P1 Yes Yes Ni/Pd/Au 19A185 83 2500

m ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATING UNIT
Input Voltage V* -0.3t045 \%
V*-SW Pin Voltage Whsw -0.3t045 Vv
EN Pin Voltage Ven -0.3t045 \%
Vo_SENSE Pin Voltage Vvo_SENSE -0.3t0 16 \Y
ISENSE+/- Pin Voltage VISENSE+- -0.3t016 \Y
SYNC Pin Voltage Vsyne -0.3t06 \Y
FAULT Pin Voltage Vet -0.3t06 \Y
PG Pin Voltage Vee -0.3t06 \Y
Power Dissipation (Ta = 25°C) P 2-Layer @/ 4-Layer @ W

HTSSOP24-P1 1200/3300
Junction Temperature Tj —-40to 150 °C
Operating Temperature Topr -401t0 125 °C
Storage Temperature Tstg -50to 150 °C

(1) 2-Layer: Mounted on glass epoxy board (114.5 mm x 101.5 mm x 1.6 mm: based on EIA/JJEDEC standard, 2-layer FR-4).
(2) 4-Layer: Mounted on glass epoxy board (114.5 mm x 101.5 mm x 1.6 mm: based on EIA/JJEDEC standard, 4-layer FR-4).
(For 4-ayer: Applying 99.5 mm x 99.5 mm inner Cu area and a thermal via hole to a board based on JEDEC standard JESD51-5.)

m RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Input Voltage V* 6.51t040 \%
EN Pin Voltage Ven 0to 40 \%
PG Pin Voltage VpG 0to55 \%
FAULT Pin Voltage Ve 0to55 \%
External Clock Input fsyne 290 to 500 kHz
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NJW4119

m ELECTRICAL CHARACTERISTICS

V*=Ven=12V, Cn= 10 pF, Raps= 10 kQ, Croap=2.2 nF, Css=0.047 pF,
Rocp=10 kQ, SYNC = IN- = COMP = OPEN, Ta = 25°C, unless otherwise noted.

PARAMETER SYMBOL TEST CONDITIONS | min | vp | wax | uniT
GENERAL CHARACTERISTICS
RL=no load,
Quiescent Current Iob Vvo_sense = Visense+= Visense-=5.3 V, - 30 45 mA
No Switching
Quiescent Current at OFF-State Iop_stB Ven=0V - - 10 HA
Vo=5.10V 5.05 5.10 5.15
Output Voltage AVsense AVisense@=0mv \Y
Vo=5.185V | 5.135 5.185 5.235
Average Temperature Coefficient of Ta=-40°C to 85°C, ) ) o
Output Voltage AVolATa AVisense@= 0 mV 50 ppm/°C
Raps=18 kQ,
. AVisense @=0 t0 100 mV,
Load Regulation 1 AVolAlol Vistrse. = 5,550 V (510) / +414 +449 +484 mv
Visense-=5.635 V (5185)
Rapi=14 kQ,
. AVisense @=0 to 100 mV,
Load Regulation 2 AVolAlo2 Visense-= 5,450 V (510) / +317 +351 +385 mV
Visense-=5.535 V (5185)
Raps=10 kQ,
. AVisense @ =0 t0 100 mV,
Load Regulation 3 AVolAlo3 Vistrse. = 5.350 V (510) / +221 +253 +285 mv
Visense-= 5.435 V (5185)
Raps=18KkQ, Rocr=0kQ | vo=510V 5.80 6.05 6.30
AVisense @= 0 to 300 mV,
Output Clamp Voltage Vo _cLave ’ \%
N p Yol B Visense- =6V (510) / Vo=5.185V | 5.88 6.14 6.38
Visense- = 5.800 V (5185)
Vo_SENSE Pin Bias Current Ivo_sense Vvo_sense=5.0V - 50 140 HA
ISENSE+ Pin Bias Current IsensE+ Visense+=5.0V - 130 220 HA
ISENS- Pin Bias Current Isense- Visense-=5.0V - 20 80 A
) Css=0.047 pF, )
Soft-Start Time tss from (Ven= high) to (Vo= Vo x 0.9) 4.3 7.0 ms
SS Pin Charge Current Iss Vss=04V 6 8 10 HA
ON/OFF CONTROL
EN ON Voltage VEN(©ON) Ven= SWEEP UP 1.6 - - \
EN OFF Voltage Venorm | Ven= SWEEP DOWN - - 05 v
EN Pin Bias Current len Ven=12V - 30 50 HA
(3) AVisense is the potential difference between the ISENSE+ and ISENSE- pins: (AVisense = (ISENSE+) — (ISENS-))
0 mV to 100 mV is equal to the current flowing from 0 A to 2 A at external current detection resistance (50 mQ).
New Japan Radio Co. Lid
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NJW4119

m ELECTRICAL CHARACTERISTICS V*=Ven=12V, Cn= 10 pF, Raps= 10 kQ, Croan=2.2 nF, Css=0.047 pF,

Rocp= 10 kQ, SYNC = IN- = COMP = OPEN, Ta = 25°C, unless otherwise noted.

PARAMETER | symBoL TEST CONDITIONS | min | TvP [ max | unim
PROTECTION CIRCUIT CHARACTERISTICS
OVERCURRENT PROTECTION (OCP)
Rocp= 16 kQ,
OCP Threshold Voltage 1 Vocr1 Vvo_sense = Visense-=5.1V, 75 94 113 mV
Vocp1 = AVisense @
Rocr=10kQ,
OCP Threshold Voltage 2 Vocp2 WVvo_sense = Visense-=5.1V, 120 150 180 mV
Vocp2 =AVisense @
Rocp= 8.2 kQ,
OCP Threshold Voltage 3 Vocrs Vvo_sense = Visense-=5.1V, 150 185 225 mV
Vocps= AVisense ©
FAULT OCP Judge Threshold Vocpn X | Vocry X | Vocpn) X
Voltage Voce perAT 080 | o088 | o095 | ™
SHORT-CIRCUIT PROTECTION (SCP)
- Vo=5.10V 2.9 32 35
SCP ON Threshold Voltage Voscp | VOSENSE=SWEEP v
DOWN Vo=5.185V | 295 3.25 356
SCP Release Hysteresis Width Voscp Hys | Vo SENSE = SWEEP UP - +0.8 - \%
Hiccup Wait Time tscp - 15 - ms
Cool-Down Time tcooL - 67 - ms
UNDERVOLTAGE LOCKOUT (UVLO)
UVLO_ON Threshold Voltage Vuvoon | VA= SWEEP UP 5.85 6.15 6.45 v
UVLO_OFF Threshold Voltage Vuwoerp | V¥=SWEEP DOWN 5.68 5.98 6.28 \Y
UVLO Hysteresis Width Vuvio_Hys 70 170 - mV
POWER-GOOD
Vo SENSE Sweep Down Detection |\, | Vo_SENSE = SWEEP Vo=510V 37 40 43 v
Level - DOWN Vo=5185V | 376 4.07 437
\L/g\—IZENSE Sweep Up Detection Ve | Vo_SENSE = SWEEP UP 645 | 670 | 695 v
PG_THL Hysteresis Width VPG_THL_HYS - +0.4 - \%
PG_THH Hysteresis Width VPG_THH_HYS - -0.15 - \%
PG Output ON-Resistance Ron_pc lrc=10 MA - 5 25 Q
PG Pin Leak Current lLeak_ PG Vpc=6V, PG = High - - 0.1 HA
PG Output Delay Time at Output From "Vo CLAMPED" to "Error Flag ) )
Clamp td_ vocLavp Output” 04 ms
ERROR FLAG (FAULT)
FAULT Output Delay Time d gggut?ror Oceurred” to *Error Hlag 07 14 18 ms
FAULT Output ON-Resistance Ron LT Irir=10 mA - 5 25 Q
FAULT Pin Leak Current lleak it | VRT=6V, FAULT = High - - 0.1 HA
(3) AVisense is the potential difference between the ISENSE+ and ISENSE- pins: (AVisense = (ISENSE+) — (ISENSE-))
0 mV to 100 mV is equal to the current flowing from 0 A to 2 A at external current detection resistance (50 mQ).
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NJW4119

m ELECTRICAL CHARACTERISTICS V*=Ven=12V, Cn=10 pF, Raps= 10 kQ, Croap= 2.2 nF, Css= 0.047 pF,
Rocp= 10 kQ, SYNC = IN- = COMP = OPEN, Ta = 25°C, unless otherwise noted.
PARAMETER SYMBOL TEST CONDITIONS ‘ MIN TYP | MAX | UNIT
SWITCHING REGULATOR CHARACTERISTICS
OSCILLATOR
Oscillation Frequency fosc 270 300 330 kHz
Oscillate Supply Voltage _
Fluctuations fov V*=65V1t040V - 1 - %
Oscillate Temperature Fluctuations for Ta=-40°Cto 85°C - 5 - %
\S/;(Ig(;ePln High-Level Detection Vs svne 16 i 55 Vv
\S/Ilggepm Low-Level Detection VL swe 0 ) 03 v
SYNC Pin Bias Current Isync Vswnec=6V - 30 60 A
PWM COMPARATOR
Maximum Duty Cycle MaxDury | Vvo_sense=4.5V 92 95 - %

Minimum ON-Time 1

(Using internal oscillator) toN-mint - 200 300 ns
Minimum ON-Time 2 _ _

(Using external clock) ton-min2 fsync =400 kHz - 200 300 ns
POWER MOSFET OUTPUT

Power MOSFET Limiting Current lLm 45 6 75 A
Power MOSFET ON-Resistance Ron Isw=3A - 0.15 0.3 Q
Power MOSFET Leak Current lLeax Ven=0V,V'=40V,Vsw=0V - - 4 HA
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NJW4119

m THERMAL CHARACTERISTICS

PARAMETER

SYMBOL

VALUE

UNIT

Junction-to-Ambient Thermal Resistance

HTSSOP24-P1

Oia

2-Layer @/ 4-Layer ©
115/45

°CWw

Junction-to-Top of Package Characterization Parameter

HTSSOP24-P1

Wit

2-Layer @/ 4-Layer ©
14/7

°CW

m POWER DISSIPATION vs. AMBIENT TEMPERATURE

(4) 2-Layer: Mounted on glass epoxy board (114.5 mm x 101.5 mm x 1.6 mm: based on EIA/JJEDEC standard, 2-layer FR-4).
(5) 4-Layer: Mounted on glass epoxy board (114.5 mm x 101.5 mm x 1.6 mm: based on EIA/JJEDEC standard, 4-layer FR-4).
(For 4-ayer: Applying 99.5 mm x 99.5 mm inner Cu area and a thermal via hole to a board based on JEDEC standard JESD51-5.)

Power Dissipation : Pd [mW]

3500

HTSSOP24 Power Dissipation
(Topr=-40°C to +125°C, Tj=150°C)

3000 |-

N
a
o
o

o

(5) on 4 Layers Boar
with Exposed PAD \

2000

\

1500

\

1000 |-

500

with Exposed PAD

(@ on 2 Layers Board

N

N

~N

~

-50
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NJW4119

s APPLICATION CIRCUIT
usB Termlna\llou_l_+ Rsns  Cour SBD Cn VIN+
SW V+| 24
o B 3 O rmmy
O C=~e Nelgl T EN L°
VOouT- C - O -
o] sense+ N2 — uPU(Pu" up)
— 3 ~
=] sense- N.c.[20] Rps? Reir ? = 5.5V MPU
[e]vo_sense P61} ® i O K =
—— [7]ew FAULT[ 75 . O
- — SYNC Oscillator
LOAD_ADJ+ syncl 7} O
Reos Com — ss 290kHz to
— 5] oap_aps- ss[7g} —O 500kHz

—o]ocp_Apa+ COMP l
Cone N.c.[7a] I Cos

12| ocp_Apu- IN- =

Roce Exposed Pad: GND Rue
S
c:NFOCP RNFOCP
| —\W——
1
Ces Reg
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NJW4119

m TYPICAL CHARACTERISTICS

Quiescent Current (No Switching) vs. Temperature

0v+ =12V, Vg = V4, Rapy =10 KQ + 1 nF, Rocp = 10 kQ, No Load

Quiescent Current (No Switching) (mA)
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UVLO_ON/OFF Threshold Voltage vs. Temperature

6.6

ge (V)

6.4

6.2

UVLO_ON/OFF Threshold Volta
(62}
o

5.4

V+= Ve, Rapy = 10 kQ, Roep = 10 kQ, No Load

N <V SWE‘EP UP‘(ON)f

3 T

<« V* SWEEP DOWN (OFF)—

— 3

i ON/OFF Hysterisis » |
50 -25 O 25 50 75 100 125 150

Temperature (°C)

Maximum Duty Cycle vs. Temperature
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0

Hysteresis (mV)

Oscillation Frequency (kHz)

Minimum ON-Time (nsec)

350
340
330
320
310
300
290
280
270
260
250

300
280
260
240
220
200
180
160
140
120
100

Oscillation Frequency vs. Temperature
V+=Vey = 12V, Rapy =10 KQ + 1 nF, Rocp = 10 KQ, Ip = 100 mA

; //\\
F /

E —
-50 -25 0 25 50 75 100 125 150
Temperature (°C)

Minimum ON-Time vs. Temperature
V+= Vg - 12V, Rapy = 10 kQ + 1 nF, Rogp = 10 kQ,
lo =100 mA, fsw = 300 kHz
50 25 0 25 50 75 100 125 150

Temperature (°C)




NJW4119

m TYPICAL CHARACTERISTICS

Output Voltage vs. Temperature
V+= Vg = 12V, Rapy = 10 kQ + 1 nF, Roep = 10 kQ, No Load
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vs. Output Current
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Load Regulation vs. Temperature
V+ = Vegy =12V, Rocp = 10 kQ

800
700 |
600 |
500 |
[ Load Regulation3: Rap; = 18 kQ + 1‘nF
- \ \ \ \ \
400 X Load ‘Regula‘tionZ: F\iADJ: 14‘1 kQ + % nF |
i \ \ \ \ \
300 s Load Regulationl: Rap;=10kQ + 1 nfFo |
200 F
100 |
O Coo oo b v v b v b v b b by a b
50 -25 0 25 50 75 100 125 150
Temperature (°C)
Power MOSFET ON-Resistance vs. Temperature
V+=Vgy =12V, lp =3 A
0.30
0.25 |
0.20 | //
0.15 ' //
[~
0.10
0.05 |

50 -25 0 25 50 75 100 125 150
Temperature (°C)

-10 -



NJW4119

m PIN FUNCTIONS

PIN NO. SYMBOL RATING DESCRIPTION
Switch output pin for P-channel power MOSFET. The maximum drain current is limited to
1,2 SW 45V 4.5 V (min). When SW pin voltage exceeds V* pin voltage, SBD must be connected

between these pins because the SW pin is connected the V* pin through a body diode.
Monitor pin of difference voltage at Rsns. Connect the RSNS as follows. ISENSE+: high
potential side of RSNS (rectified circuit side). ISENSE-: low potential side of RSNS (load
side). Consider the wiring design in order not to add the resistance element of the PCB
wiring. The voltage correction and overcurrent protection (rectified) are performed using the
electric potential difference, generated between ISENSE+ and ISENSE-. When EN = OFF,
UVLO lock, thermal shutdown, hiccup cool-down or IN- ground fault is detected, the
discharge transistor built-in the ISENSE- pin is turned on, and the output voltage is rapidly
reduced.

4,5 ISENSE+/- 16V

Voltage detection pin of feedback resistor. The node connected to this pin is feedback
controlled to be Vo_sense (typ) + correction voltage. The feedback resistance total value is
approximately 200 kQ. Connect Rrs and Crs between this pin and the COMP pin for phase
compensation. An internal 1 kQ resistor is connected between this pin and the ISENSE-
pin to prevent the output voltage from going to the V* even if this pin is open; however, open
use is not guaranteed.

6 Vo_SENSE 16V

7

GND - Ground pin. Connect to GND to improve heat dissipation.
(Exposed Pad)

Voltage correction adjustment (load regulation) pin. The load regulation (0 A to 2.0 A) at
8 LOAD_ADJ+ Raps= 10 kQ is +253 mV (typ). Connect the Croap in parallel to Ras to prevent oscillations
6V caused by voltage correction. A current proportional to the potential difference of the current
9 LOAD ADJ- detection resistor (Rsns) is output to LOAD_ADJ+. When the voltage correction is not used,
- this pin must be shorted.

Overcurrent limit value adjustment pin. As the resistor value is increased, the overcurrent
10 OCP ADJ+ protection limit value gets smaller. The overcurrent protection limit value at Rocr= 10 kQ is
- 3 A (typ). Regardless of the Roce value, the maximum power transistor current is 4.5 A
6V (min). For phase compensation during overcurrent protection, connect Rnroce and Cnrocp
between OCP_ADJ+ and COMP pins. When the overcurrent protection is not used, this
12 OCP_ADJ- pin must be shorted. The IC is protected by the power MOSFET current limit, but it depends
on the supply voltage.

Middle point of feedback resistor. For phase compensation, connect Rnr and Cnr between
this pin and the COMP pin. To prevent the output voltage from going to the VV* even if this
pin shorts to ground, this pin is designed to stop the SW operation and discharge the soft
start capacitor at the same time when a ground fault is detected.

13 IN- 6V

15 COMP 6V Output pin of main error amplifier.

Setting pin of soft start time. Charge Css with 8 PA (typ) and slowly increase the reference
voltage of the main error amplifier. The soft start ime when connected at 0.047 pF is 4.3
ms (typ). The Cssis discharged during thermal shutdown, hiccup cooldown, EN = OFF,
UVLO lock and IN- pin ground fault.

Input pin for external clock. Available synchronization signals are as follows: f = 290 kHz to
17 SYNC 6V 500 kHz, duty = 20% to 80%, low < 0.3V, high > 1.6 V. This pin is pulled down to GND with
an internal resistance of 200 kQ.

16 SS 6V

New Japan Radio Co. Lid
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NJW4119

m PIN FUNCTIONS

PIN NO.

SYMBOL

RATING

DESCRIPTION

18

FAULT

6V

Error flag output pin. An error flag (low) is output during thermal shutdown, hiccup cooldown,
and when the output current is 88% (typ) or more of the overcurrent protection value set by
Roce. As soon as the abnormal state is released, the error flag is cleared (high). This pin is
an open drain pin of the Nch FET. Connect to the power supply through a resistor. The ON
resistance value of Nch FET is 25 Q (max). Leave this pin open when not in use.

19

PG

6V

Power-good pin. This pin outputs error flag when the Vo_SENSE pin voltage is <4.0 V, >
6.7 V, EN = OFF or soft start. If the correction is strong and the Vo_SENSE pin reaches the
output clamp voltage (6.05 V, typ), PG is switched to low after 0.4 ms (typ). It can be used
for system control when Raps is open. This pin is an open drain pin of the Nch FET. Connect
to the power supply through a resistor. The ON-resistance value of Nch FET is 25 Q (max).
Leave this pin open when not in use.

21

EN

45V

Enable pin. This pin is high active. When EN = OFF, the internal circuit is stopped and the
current consumption is reduced to 10 pA. This pin is pulled down with an internal resistor of
500 kQ and fixed to OFF when this pin is open. The range of 0.5V < Ven < 1.6 V is undefined
area of ON/OFF.

23,24

45V

Power supply pin. Insert the bypass capacitor as close to the device as possible. The
potential of this pin is monitored by UVLO, and this device operates when it exceeds

6.15 V (typ).

3,11, 14,
20, 22

N.C.

Not internally connected

Ver.1.0
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NJW4119

m APPLICATION NOTE

Voltage Correction (Load Regulation) Adjustment

The NJW4119 can adjust the load regulation by connecting Raps between the LOAD_ADJ+ and the LOAD_ADJ- pins. The Raps
can be calculated using the following formula 1 or refer to Table 1. To prevent the deterioration in correction accuracy and
overcurrent protection, 47 mQ to 56 mQ Rsns value is recommended. The NJW4119 has an output voltage clamp function to
prevent excess output voltage during voltage correction. This clamp voltage value is not in accordance with Raps and/or Rsns
(Figure 1).

Tablel Rapi(kQ)vs. Load Regulation Correspondence Table (0A to 2.0A) @25°C

Recu (KQ) oo
2.0 57
2.2 62
2.4 67
2.7 74
3.0 82
33 89
3.6 96
4.3 113
4.7 123
51 133
5.6 145
6.2 160
6.8 175
7.5 192
8.2 209
9.1 231
10 253
11 278
12 302
13 327
15 376
16 400
18 449
20 498

AVo/Alo(mV) = 0.245x R, (MQ) x 10(A) x (R 5, (kQ) +0.33) ...Formula 1

A
Output Clamp Voltage (6.05V, typ)

< I
. ' |
c) 1
8 | [
) ! AVo/Alo
> i
B 0
> 1
O |

5.1V 1% ;

Rectified Output Current(A)

Figure 1. Output Clamp Voltage
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NJW4119

Overcurrent Protection

The NJW4119 includes 2 types of overcurrent protection as follows:
(1) Power MOSFET Current Limit (ILm)
Power MOSFET current limit monitors the current flowing in the power MOSFET every cycle, and when the current
exceeds 4.5 A (min), this function stops the power MOSFET until the next cycle to protect the IC.

(2) Overcurrent Protection of Output Current after Rectification (Vocpu2s3)
When the potential voltage difference across the external current detection resistor (Rsns) exceeds the threshold voltage
set by Rocp, feedback control is switched from constant voltage control to constant current control. The function protects
the load by preventing the current exceeding the set current value from flowing (Figure 2 and Formula 2).

VOfCLAMP (GOSV, typ)) _____

S ~—

[ Constant Voltage Control

% \ 4

5 Constant Current
4>_- Vosce (typ-) Control

5 <

=

>

O

Hiccup Region

A :

Rectified Output Current (A) OCP Threshold after Rectified

Figure 2. Overcurrent Protection of Output Current after Rectification

The NJW4119 power MOSFET switching current limit value (4.5 A, min) is constant regardless of Rocp. It must be set not to
exceed 4.5 A with considering V*, inductance, and oscillation frequency.

Hiccup Type Short-Circuit Protection

The NJW4119 turns off the power MOSFET for 67 ms (typ) after waiting 1.4 ms (typ) when overcurrent protection is operated
and the output voltage falls below Vosce, and then restarts with soft-start. This operation is repeated until the short-circuit condition
is released. The error flag (FAULT = low) is output during cool-down.

I lim(A) = 1500 ...Formula 2

Rous @) x R Q)
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HTSSOP24-P1
» PACKAGE DIMENSIONS
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NJW4119

HTSSOP24-P1
a EXAMPLE OF SOLDER PADS DIMENSIONS

7.5 | 7.5 |

] 1_0.35

1.0

-9

6

<Solder pattern> <Metal mask>

Instructions for mounting
Please note the following points when you mount HTSSOP24-P1 package IC because there is a backside electrode.
(1) Temperature profile of lead and backside electrode.
It is necessary that both re-flow temperature profile of lead and backside electrodes are higher than preset temperature.
When solder wet temperature is lower than lead/backside electrode temperature, there is possibility of defect mounting.
(2) Design of foot pattern / metal mask
Metal mask thickness of solder pattern print is more than 0.13mm.
(3) Solder paste
The mounting was evaluated with following solder paste, foot pattern and metal mask. Because mounting might be greatly different
according to the manufacturer and the product number even if the solder composition is the same. We will strongly recommend to
evaluate mounting previously with using foot pattern, metal mask and solder paste.

Solder paste composition Sn3Ag0.5Cu (Senju Metal Industry Co., Ltd M705-GRN350-32-11)
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NJW4119

HTSSOP24-P1
m PACKING SPEC

TAPING DIMENSIONS
= feed clrection SYMBOL |  DIMENSION REMARKS
s % 00 I A 7.45: 0.2
I B 8.60% 0.1
— DO 1.5 %2
D1 1.5 %1
E 1.75+ 0.1
F 7.5+ 0.1
PO 4.0+ 0.1
P1 12.0£ 0.1
P2 2.0+ 0.1
T 0.3+ 0.05
T2 1.85
KO 1.45+ 0.3
W 16.0+ 0.3
W1 13.3 THICKNESS 0.1max
SYMBOL DIMENSION
A © 330% 2
B @ 100+ 1
c @ 13+ 0.2
D @ 21* 0.8
E 2+ 0.5
W 17.4% 1
w1 2

TAPING STATE

Insert direction

| Sealing with covering tape

lo0000000C000QQO00O MOALSTOM 0000000000000

DEEOOO0OMONIO0OHE B

| Empty tape _| Devices | Empty tape | Covering tape
[ | | | |
Feed direction more than 160mm 2500pcs/reel more than 100mm reel more than lround
PACKING STATE
Label Label Label

Aluminum laminate bag

Heat seal

ID sheet |
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NJW4119

m RECOMMENDED MOUNTING METHOD

INFRARED REFLOW SOLDERING PROFILE

260°C

230°C Temperature ramping rate | 1to 4°C/s

220°C , | Pre-heating temperature 150 to 180°C

180°C Pre-heating time 60 to 120s
c | Temperature ramp rate 1to4°C/s

150°C d | 220°C or higher time shorter than 60s
e | 230°C or higher time shorter than 40s
f | Peak temperature lower than 260°C
g | Temperature ramping rate | 1to6°C/s

The temperature indicates at the surface of mold package.
Room
Temp.

m REVISION HYSTORY
DATE REVISION CHANGES

November 16, 2020 Ver.1.0 Initial release due to datasheet format change
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NJW4119

[ CAUTION]

1. NJRstrives to produce reliable and high quality semiconductors. NJR'’s semiconductors are intended for specific applications and
require proper maintenance and handling. To enhance the performance and service of NJR'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

2. 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 property rights.

All other trademarks mentioned herein are the property of their respective companies.

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

4.  NJR 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 NJR's Sale's Office if you are uncertain about the products listed in this
datasheet.

5. 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 design.

6. The products listed in this datasheet 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
following types of equipment.

- 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 (Airplane, railroad, ship, etc.)

- Various Safety Devices

7. NJR'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 datasheet. Failure to employ the products in the proper
applications can lead to deterioration, destruction or failure of the products. NJR 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. The
products are sold without warranty of any kind, either express or implied, including but not limited to any implied warranty of
merchantability or fitness for a particular purpose.

8.  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.

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