” Nisshinbo Micro Devices Inc.

Datasheet

NJW4109

45V, lo =500 mA LDO WITH POWER-GOOD

m FEATURES

e Fast transient response

e \Wide operating voltage 40Vto40V
e \Wide operating temperature Ta=-40°Cto 125°C
e Output voltage accuracy Vo £1.0%

(Vn=Vo+1V1t040V,lo=0mAto 500 mA, Ta=25°C)
e Output current 500 mA (min)
e ON/OFF control
e Ceramic capacitor compatible
e Power-good output
e Undervoltage lockout (UVLO)

e Thermal shutdown
e Overcurrent protection

e Package TO-252-5-L5

m APPLICATIONS

e Car infotainment

e Active antenna power supplies

e Automotive camera power supplies

e External power supplies for industrial equipment

m DESCRIPTION

The NJW4109 is a 45 V, lo = 500 mA low dropout regulator
with power-good. Power-good outputs whether the output
voltage is within the normal range as a flag and notifies the
MCU of the abnormal state. This device achieves fast
transient response and offers stable output voltage even at
line or load fluctuations.

The NJWA4109 provides outstanding high output voltage
accuracy that guaranteed +1.0% under the conditions of Vin=
Vo+1V1t040V, lo=0mAto 500 mA.

Moreover, wide operating voltage, wide operating
temperature, and power-good output make the NJW4109
ideal for automotive equipment or applications that require
high reliability.

m TYPICAL APPLICATION
Vin VIN VouT Vo
1.0pF 2.2uF
; NJW4109 ;; sv
Pull-up
resistor
Veont (O—— CONTROL PG Vps
GND
s PRODUCT INFORMATION
PRODUCT NAME FUNCTION
NJW4109DL5-A | PG detection of Vo due to Vindrop is valid
NJW4109DL5-B | PG detection of Vo due to Vindrop is invalid
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Nisshinbo Micro Devices Inc.

Datasheet

NJW4109 series

m OUTPUT VOLTAGE RANK
PRODUCT NAME OUTPUT VOLTAGE
NJW4109DL5-08A 8.0v
NJW4109DL5-08B 8.0v
m PIN CONFIGURATION
TO-252-5-L5
Top View
VIN 1
CONTROL []2
3 3| GND
PG 4
VOUT []5
PIN NO. NAME FUNCTION
1 VIN Input pin
2 CONTROL ON/OFF control pin (active high)
3 GND Ground pin
4 PG Power-good pin (N-channel open-drain)
5 VOUT Output pin
m PRODUCT NAME INFORMATION
NJW4109 DL5 - 08A - (TE1)
Part Number Package Output  Version Taping Form
DL5: TO-252-5-L5 Voltage  A:PG detection of Vo due to Viydrop is valid
08:80Vv B:PG detection of Vo due to Vindrop is invalid
m ORDERING INFORMATION
HALOGEN- | TERMINAL WEIGHT MOQ
PRODUCT NAME PACKAGE RoHS FREE FINISH MARKING (mg) (0cs)
NJW4109DL5-08A (TE1) | TO-252-5-L5 Yes Yes Sn-2Bi 109A08 301 3000
NJW4109DL5-08B (TE1) | TO-252-5-L5 Yes Yes Sn-2Bi 109B08 301 3000
NISSHNBO
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m ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATING UNIT
Input Voltage VN -0.3t045 \
Control Pin Voltage Vcont -0.3t045 \
Output Voltage Vo -0.3t0 Vin<+17 @ \Y,
Power-Good Pin Voltage VpeG -0.3t045 \
Power Dissipation (Ta = 25°C) Po 2-Layer/ 4-Layer / High Power 4-Layer iy

TO-252-5-L5 890 /3200 ©/5200 ¥

Junction Temperature Tj -40 to 150 °C
Storage Temperature Tsg -50to 150 °C

(1) When the input voltage is less than 17 V, the absolute maximum output voltage is equal to the input voltage. If the input voltage is below 17

V, the maximum output voltage is 17 V.

(2) 2-Layer: Mounted on glass epoxy board (76.2 mm x 114.3 mm x 1.6 mm: based on EIA/JJEDEC standard, 2-layer FR-4).
(3) 4-Layer: Mounted on glass epoxy board (76.2 mm x 114.3 mm x 1.6 mm: based on EIA/JEDEC standard, 4-layer FR-4).
(For 4-layer: Applying 74.2 mm x 74.2 mm inner Cu area and a thermal via hole to a board based on JEDEC standard JESD51-5.)
(4) High Power 4-Layer: Mounted on glass epoxy board (76.2 mm x 114.3 mm x 1.6 mm, 4-layer FR-4).
(For 4-layer: Applying 74.2 mm x 74.2 mm inner Cu area and a thermal via hole to a board based on JEDEC standard JESD51-5.)
*For the specifications of each board, see the BOARD SPECIFICATIONS.

m RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Operating Voltage Vi 401040 \%
Control Voltage Vcont O0to 40 \%
Output Current lo 0to 500 mA
Power-Good Pin Voltage Vec Oto40 \%
Operating Temperature Topr -401t0 125 °C

NSSHNBO
Ver.1.0 -3-
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NJW4109 series

m ELECTRICAL CHARACTERISTICS

Vin=Vo+ 1V, Cn= 1.0 uF, Co=2.2 uF, Ta = 25°C, unless otherwise noted.

PARAMETER SYMBOL TEST CONDITIONS | MmN | TYP | wmAX | uniT
LDO REGULATOR
Output Voltage Vo ViN=Vo+1V1040V,lo=0mAto500 mA -1.0% - +1.0% \%
Quiescent Current lo lo =0 mA, except lcont - 90 130 MA
Quiescent Current at Control OFF la (oFF) Veont =0V - - 3 MA
Output Current lo Vox0.9 500 - - mA
Line Regulation AVO/AVIN ?2’1238/ %;\1 V040V, Vo=8V - - 525 mvV
Load Regulation AVo/Alo | lo=0mA to 500 mA Vo=8V - - 36.0 mVv
Ripple Rejection RR ]Y':Nf Qﬁ’: Ii \:/,leoinr;AZOO mvims, |\, =gy - 50 - dB
Dropout Voltage 1 AViot lo=300 mA - 0.24 0.42 \%
Dropout Voltage 2 AVioz lo=500 mA - 0.40 0.70 \%
é‘é‘;ﬁgﬁﬁ?gﬁﬁr\e/okag . AVO/AT, | Ta=-40°C to 125°C, Io =30 mA - +50 - | ppmrc
CONTROL
Control Current IconT Veont=1.6 V - 05 20 MA
Output ON Control Voltage VconT (oN) 16 - - \%
Output OFF Control Voltage VCONT (OFF) - - 0.6 \Y,
UNDERVOLTAGE LOCKOUT (UVLO)
UVLO Release Voltage Vuwo Vin= Sweep Up 23 27 31 \%
UVLO Hysteresis Voltage Vuvo Hys | ViN = Sweep Down 200 500 - mvV
POWER-GOOD
High-Level Detection Voltage Vmrs | Vo=Sweep Up 105 110 115 %
Low-Level Detection Voltage Vtire | Vo= Sweep Down 85 90 95 %
{./g\ﬁglégvel Release Hysteresis Vivs pe | Vo= Sweep Up 1 > ) %
Leakage Current at OFF lleak P | VPc=5V - - 0.3 MA
Power-Good ON-Resistance Ronpc | Ipc=4 mA - 220 280 Q

o (1)
NSSHNBO —



Datasheet
Nisshinbo Micro Devices Inc. NJW4109 series

m THERMAL CHARACTERISTICS

PARAMETER SYMBOL VALUE UNIT
Junction-To-Ambient Thermal Resistance 2-Layer / 4-Layer / High Power 4-Layer
eja °CW
TO-252-5-L5 1400/3960) /240
Junction-To-Top of Package Characterization Parameter . 2-Layer / 4-Layer / High Power 4-Layer oA
TO-252-5-L5 W 276/126/90
= BOARD SPECIFICATIONS
HIGH POWER
BOARD JEDEC 2-LAYER BOARD JEDEC 4-LAYER BOARD 4-LAYER BOARD
Dimension 76.2mm x 114.3 mm, t=1.6 mm
Material FR-4
Recommended land pattern
+
Surface Layer Recommendid land pattern Recommendid land pattern Heat dissipation pattem
(Thickness: 70 pm) . . (50 mm x 50 mm)
Measurement wiring Measurement wiring +
Cu Measurement wiring
Area | 2% L ayer - 74.2 mm x 74.2 mm 74.2 mm x 74.2 mm
(Thickness: 35 pm) ' : : :
3¢ Layer ;
(Thickness: 35 um) 74.2mm x 74.2 mm 74.2mm x 74.2 mm
Back Layer -
(Thickness: 70 pm) - 74.2 mm x 74.2 mm
Thermal Vias N Connected "Sdm surface layer All layers are connected
to 2™ layer

m POWER DISSIPATION vs. AMBIENT TEMPERATURE

TO-252-5-L5 Power Dissipation
Topr = =40°C to 125°C, T;= 150°C

0000 T T T 71
(7) on high power 4-Layer board
< 5000
2 \
E
oS 4000 N
S (6) on 4-Layer board \
& 3000 AN \
7]
2 2000
(7]
2 \\
8 1000 K (5) on 2-Layer board \
~— AN
\\
0 M-

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

(5) 2-Layer: Mounted on glass epoxy board (76.2 mm x 114.3 mm x 1.6 mm: based on EIA/JJEDEC standard, 2-layer FR-4).
(6) 4-Layer: Mounted on glass epoxy board (76.2 mm x 114.3 mm x 1.6 mm: based on EIA/JJEDEC standard, 4-layer FR-4).
(For 4-layer: Applying 74.2 mm x 74.2 mm inner Cu area and a thermal via hole to a board based on JEDEC standard JESD51-5.)
(7) High Power 4-Layer: Mounted on glass epoxy board (76.2 mm x 114.3 mm x 1.6 mm, 4-layer FR-4).
(For 4-layer: Applying 74.2 mm x 74.2 mm inner Cu area and a thermal via hole to a board based on JEDEC standard JESD51-5.)
o o
NSSHINBO
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Datasheet

Nisshinbo Micro Devices Inc. NJW4109 series
m TYPICAL CHARACTERISTICS
NJW4109 NJW4109
Output Voltage vs. Input Voltage Output Voltage vs. Output Current
To=25°C, C\\=1.0pF, C5=2.2uF (Cyy,Co:Ceramic) Vin=9V, C\=1.0uF, C;=2.2F (C,\,Co:Ceramic)
8.2 T T 9
e | =0MA . |
8.15 | =30mA ] ==
IZ:lOOmA . [
s 8t — | =500MA ] S \
S ° 6
> 805 z /
) > 5
g 8 £ y
S g 4
5 795 / 5 /
& // / g s 7
S 79 l o)
// / 2 s —40°C ]
25°C
7.85 / / 1 //, —15oC —
7.8 0 | 1 1

76 78 8 82 84 86 88 9 0 200 400 600 800 1000 1200 1400
Input Voltage : Vi (V) Output Current : I5(mA)
NJW4109 NJW4109
GND pin Current vs. Output Current Dropout Voltage vs. Output Current
V=9V, T,=25°C, C\=1.0pF, Co=2.2pF (C,,,C:Ceramic) T,=25°C, C,\=1.0uF, C,=2.2pF (C,,,Cy:Ceramic)
500 1
450 0.9
400 ~ 08
—~ b))
< 350 2 o7
[a]
=]
z ] ..
5 300 / 5 06
— (o))
< 250 - g 05
2 / o
3 200 ~ 2 04
O / - .
=
2 ] S /
z 150 — 2 03 >
100 0.2 /
50 0.1
0 o 0
0 100 200 300 400 500 0 100 200 300 400 500
Output Current : I5(mA) Output Current : Io(mA)
NJW4109 NJW4109
Quiescent Current vs. Input Voltage Control Current vs. Control Voltage
T,=25°C, Cj\=1.04F, Co=2.2jF (C,\,Co:Ceramic) V\=9V, T,=25°C, C,\=1.0uF, C,=2.2F (C,,Co:Ceramic)
1000 50
900
~ 800 ~ 40
< <
= =
% 700 \-’,E
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3 | Z
S 500 ]
s} I =
S 400 / 3 20
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> =]
S 200 © 10 »
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0 0
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Input Voltage : V (V) Control Voltage : Vonr(V)
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Datasheet

Nisshinbo Micro Devices Inc. NJW4109 series
m TYPICAL CHARACTERISTICS
NJW4109 NJW4109
Output Voltage vs. Control Voltage Load Regulation vs. Output Current
V=9V, T,=25°C, Cy=1.0pF, C,=2.2j4F (C,,,Co:Ceramic) V=9V, T,=25°C, C,y=1.0pF, C;=2.2)4F (Cyy,Co:Ceramic)
9 0
8 -5 ~—
S —
7 é [ —
S % -10
S 6 <
z O 15
2 s <
£ £ -20
o —
z 8
2 Bl
5 | £ o
2 ®
S
1 -35
0 -40
0 0.5 1 15 2 25 3 0 100 200 300 400 500
Control Voltage : Veonr(V) Output Current : Io(mA)
NJW4109 NJW4109
Output Peak Current vs. Input Voltage Short Circuit Current vs. Input Voltage
Vo=7.2V, T,=25°C, C,\=1.0uF, C,=2.2pF (C,,,Cy:Ceramic) V=0V, T,=25°C, C\=1.0pF, C,=2.2pF (C,\,Co:Ceramic)
1600 1000
__ 1400 900
p < 800
< 1200 £
_§ T 3 700
-~ 1000 e —— =
2 S 600
o =
:3) 800 .L::) 500
4
$ 600 3 400
< G 300
2 400 5
‘os S 200
200 100
0 0
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
Input Voltage : V\ (V) Input Voltage : V\ (V)
NJW4109 NJW4109
Ripple Rejection vs. Frequency Ripple Rejection vs. Output Current
V=9V, T,=25°C, Cy=1.0pF, C,=2.2yF (C,,,Co:Ceramic) V=9V, T,=25°C, Cy=1.0pF, C,=2.244F (C,,Co:Ceramic)
100 100 | I
90 90 | e f=1kHz
e =10kHz
. 80 Ps A . 80 [
g N Pl g
g " ™ L g ”
. 60 o~ \ 2 .. 60 ——
c \ c T
S \ / (=} \
£ 50 AN £ 50 -
g NOK g —
g 40 g 40 AN
P \ \ ® \ \
2 30 [~ e | ;=0MA “""K‘““ =] 2 30
@ | =30mA @
20 o E 20 \
15=100mA M
10 [ | =500MA 10
0 ' 0
10 100 1k 10k 100k 0.001 001 01 1 10 100 1000
Frequency : f(Hz) Output Current : Io(mA)
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Datasheet

Nisshinbo Micro Devices Inc. NJW4109 series
m TYPICAL CHARACTERISTICS
NJW4109 NJW4109
Equivalent Series Resistance vs. Output Current Output Voltage vs. Temperature
V=9V to 40V, T,=25°C, C\=1.0pF, C,=2.2pF (C,,,Cy:Ceramic) V\=9V, C,y=1.0uF, Co=2.2yF (C,,,Co:Ceramic)
100 8.12
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0.001 \ 4 788 Badon b b bnen biwun buuna uias
0.001  0.01 0.1 1 10 100 500 50 25 0 25 50 75 100 125 150
Output Current : I5(mA) Temperature (°C)
NJW4109 NJW4109
Control Voltage vs. Temperature Control Current vs. Temperature
V=9V, C\=1.0pF, Cx=2.2uF (C,\,Co:Ceramic) Vin=9V, Veont=1.6V, C\=1.0puF, Co=2.2pF (C),Co:Ceramic)
1.6 3
15
25
. 14 —~
% s £
g - 5 2
O Qo
> 12 b= -
S =
g 11 ~—] o 15
o S~ 5
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e — ° 1 -
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50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
NJW4109 NJW4109
Output Peak Current vs. Temperature Short Circuit Current vs. Input Voltage
V=9V, Vo=7.2V, C,\=1.0uF, C,=2.2pF (C,,Co:Ceramic) V=9V, Vo=0V, C\\=1.0pF, C,=2.2pF (C),Co:Ceramic)
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Datasheet

Nisshinbo Micro Devices Inc. NJW4109 series
m TYPICAL CHARACTERISTICS
NJW4109 NJW4109
Output Voltage vs. Temperature Dropout Voltage vs. Temperature
V=9V, C=1.0pF, C,=2.2uF (C,\,Co:Ceramic) C\=1.0puF, C,=2.2pF (C,\,Cy:Ceramic)
1 | —
8 0.9 [ e ,=300mMA
— | ,=500mA
7 ~ 08 [
— P
P ? 07 ,/
5 >
> 6 a //
- - 06 —
> 5 g_’ /
£ A Y g 05 =
S 4 S L]
= 2 04 —
2 3 2 s —
=] Q o
(@] ° | |
2 [a) 0.2 — |
m— OFF
1F — ON 0.1
Fo R T P P P o R P I I I I U I
100 110 120 130 140 150 160 170 180 190 200 50 25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
NJW4109 NJW4109
Quiescent Current vs. Temperature Load Transient Responce
Output is open, C=1.0pF, C,=2.2F (Cy,Co:Ceramic) Vin=13.5V, 15=200mA to 400mA, T,=25°C
160 I I 500 8.6
Ny QOutput Current
INT 400 8.5
140 |— ==V,=40V
f:% // ?(‘\ 300 8.4 S
=< 120 e £ 2
z | < 200 it 83
2 // // = S
3 100 — 2 100 82 £
o
= — 3 z
@ = 0 81 5
o 80 2 Output Voltage 2
8 3 S
3 O -100 8
60
-200 mm C,=2.2F(Ceramic) | 7.9
mm C,=10UF(Ceramic)
40 b b b b ban baw bewnn beay 2300 Dol 7.8
50 25 0 25 50 75 100 125 150 0201 0 01 02 03 04 05 0.6 0.7 08
Temperature (°C) Time : t (msec)
NJW4109
) NJW4109 ON/OFF Transient Response
Line Transient Responce V=9V, 15=30mA, PG pull up to 5.0V(100kQ)
V=9V to 16V, 1,5=10mA, T,=25°C T,=25°C, C,y=1.0pF, C;=2.2yF (C,,Co:Ceramic)
30 8.6 7
20 Input Voltage 8.5 Output Voltage 2(3
- g 3
10 J Lu 84 < 3 >O
< > E 6 T
z L 8 o
= 0 83 7. > / 4 2
. o N f Power|Good =
[} o ] I o
g -10 82 & 8 f 2 3
S g S ‘ a
> 1= > ! 0 3
*cgl -20 Output Voltage 81 3 S =1
= = 4 =
= g O 5 S
2 Control Voltage ‘é
-40 m C,=2.2uF(Ceramic) 7.9 0 |jemsnssrama g
m C ,=10pF(Ceramic)
-50 ] 78
02 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 1.2 1.4
Time : t (msec) Time : t (msec)
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NJW4109 series

m TYPICAL APPLICATION

@ When ON/OFF control is used.

VinO VIN VOUTTO Vo
Cin:1.0pF _ Cpi2.2pF
NJW4109 5V
777
Pull-up
resistor
CONTROL PG Vpg

GND
777 777

The CONTROL pin is turned on at high level and turned off at open or GND level.

@ When ON/OFF control is not used.

Vin O ®—VIN VOUT Vo
Cin:1.0pF_ _ Cu2.2pF
NJW4109 5V
777 4
Pull-up
resistor
CONTROL PG Vpg
GND
777
Connect the CONTROL pin to the V.
o o
NSSHNBO
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Datasheet
Nisshinbo Micro Devices Inc. NJW4109 series

m APPLICATION NOTE

Input Capacitor (Cin)
The Ci prevents oscillations and reduce power supply ripple of applications when the power supply impedance is high or power
supply line is long. Connecting a 1.0 uF or larger Cin between VIN and GND pins as short path as possible.

Output Capacitor (Co)

Cois necessary for phase compensation of the internal error amplifier in the regulator, and the capacitance value
and ESR affect the stability of the circuit. If a capacitor less than 2.2 pF is used, output noise and/or regulator
oscillation may occur due to lack of the phase compensation. For stable operation, connecta 2.2 yF or larger Co within
the stable operation region (0.001 Q < ESR < 100 Q) between the VOUT and GND pins as short path as possible. The
recommended capacitance value varies depending on the output voltage, and a low output voltage may require a large
capacitance value; therefore, confirm the recommended capacitance of the required output voltage. As the capacitance value of
Co increases, output noise and ripple decrease, and the response to output load fluctuations also improves.

Select the output capacitor considering various characteristics such as frequency characteristics, temperature
characteristics, and DC bias characteristics. For the Co, a capacitor with excellent temperature characteristics and
sufficient margin for output voltage is recommended.

Power-Good Output (PG)
The PG monitors the output status and outputs a signal from the open-drain PG pin. When the VOUT pin is stable at 90% (typ)

< Vo < 110% (typ), the power-good output becomes high impedance. The power-good output goes low when Vo < 90% or Vo =
110%.

The NJW4109 is available in two versions, and can select whether to monitor the output voltage fluctuations caused by a drop in
Vin. The A-version outputs a PG signal when the Vo falls below the set value due to a drop in Vin. The B-version does not output
a PG signal even when the Vo falls below the set value due to a drop in Vin. The following timing chart shows the difference
between the operation of the A and B versions. To prevent malfunction of power-good output, a delay time of approximately 20
Ks and 2% (typ) hysteresis for release from undervoltage detection are provided.

Timing Chart

V,y Waveform

Vovo VuvioVhvs

time

Control Voltage (Vcoyr)

Veon(ors |\ Veontonm

time

Thermal Shutdown (TSD)

time

Vo Waveform

8.
8.64°

7.36V-
7.2V

time

PG Voltage Waveform (A-version)

Undefined Undefined

20ps 20ps 20ps 20ps  20ps 20ps |20pis 20ps | 20us 20ps time

PG Voltage Waveform (B-version)

Undefined Undefined

20ps 20ps 20ps 20ps 20pis 1 20ps 20ps | 20ps

NSSHINBO
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= REVISION HISTORY
DATE REVISION CHANGES
May 19, 2022 Ver.1.0 Initial Release

Ver.1.0
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Package Information
Nisshinbo Micro Devices Inc.

TO-252-5-L5 PI-TO-252-5-L5-E-A

m PACKAGE DIMENSIONS
UNIT: mm

6.54+0.19 2.29+0.09

4.71+0.12
ri__L__r1
——

< 1 O — |

0.52+0.06

1.14+0.13

| 0.83+0.19
i
I
|
I |
5 |
|
6.04+0.06
il
I
|

[3e]
o~
=)

A =R

iR

m EXAMPLE OF SOLDER PADS DIMENSIONS

6.0

10.5

By
T
By
:Iji
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Nisshinbo Micro Devices Inc.

Package Information

TO-252-5-L.5

m PACKING SPEC

TAPING DIMENSIONS

=> Feed direction
¢ DO

P2

___polo-o-C-o 0/
) o fl ol a )
| | |

L
A P1 ¢ D1

REEL DIMENSIONS

TAPING STATE

Insert direction

PI-TO-252-5-L5-E-A

UNIT: mm

SYMBOL DIMENSION REMARKS
A 6.9+0. 1 BOTTOM DIMENSION
B 10.5+0. 1 BOTTOM DIMENSION
DO 1.5 %31
D1 1.5 %1
E 1.75+0.1
F 7.5+0.1
PO 4.0£0.1
P1 8.0+0.1
P2 2.0+0.1
T 0.3+0.1
12 3.4 max
W 16.0£0.3
W1 13.5 THICKNESS 0. Tmax
SYMBOL DIMENSION
A ¢ 330+2
B ¢ 801
C ¢ 13+0.5
E 2
W 17.5£0.5
W1 2+0.5

Sealing with covering tape

| O O OO M%OMMMM 00000000

Feed direction

PACKING STATE
Label

o o o > o o o
Empty tape Devices Empty tape Covering tape J
|
more than 160mm 3000pcs/reel more than 160mm more than 230mm
Label

D

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
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Purchase information

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




