AV Nisshinbo Micro Devices Inc. Automotive NJU7890

1000V High Voltage Monitor IC

m FEATURES m GENERAL DESCRIPTION
o AEC-Q100 Grade 1 The NJU7890 is a high voltage monitor IC capable of inputting
Operation Voltage Range 29V 10 5.5V voltages up to 1000V. With our proprietary semiconductor
* peral g 9 process technology, NJU7890 realizes wide common mode /
e Common Mode Input Voltage Range 1000V differential input voltage.
e Differential Input Voltage 1000V The NJU7890 is suitable for powertrain application such as
e High Precision Attenuation Rate HVand EV.
11% (Ta=-40°C to 125°C)
e High Input Resistance 30MQ min.
e Integrated EMI filter
e Operating Temperature -40°C to 125°C
e Package PMAP11-PM

New Package for Creepage Distance (IEC/EN60664)

m APPLICATION
e Automotive application

Powertrain and Battery management ECU
e High-Voltage Monitoring Applications

m BLOCK DIAGRAM
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Nisshinbo Micro Devices Inc. Automotive NJU7890

m ATTENUATION RATE VERSION

ATTENUATION
PRODUCT NAME INPUT RESISTANCE VERSION GAIN PACKAGE

NJU7890YPM-A-Z 30MQ A 1/205 PMAP11-PM
NJU7890YPM-B-Z 30MQ B 1311 PMAP11-PM

= PIN CONFIGURATION

PMAP11-PM PIN NO. SYMBOL
-HVIN
+HVIN

V-
REF
V-
+OPIN
-OPIN
OP OUT
Vv
ouT
V-

@Ww A OO N O

OO |IN|O|O|Rh|W|IN|~
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= PRODUCT NAME INFORMATION

NJU7890 YPM - A - Z (TE1
| | T_‘ L
| | | |
Part Number Package Attenuation Version Grade Taping Form
A:1/205 Z: Automotive
B: 1/311
= ORDERING INFORMATION

HALOGEN- | TERMINAL WEIGHT MOQ
PRODUCT NAME PACKAGE RoHS FREE FINISH MARKING (mg) (pcs)
NJU7890YPM-A-Z (TE1) PMAP11-PM Yes Yes Sn2Bi 90AZ 300 2000
NJU7890YPM-B-Z (TE1) PMAP11-PM Yes Yes Sn2Bi 90BZ 300 2000
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Nisshinbo Micro Devices Inc. Automotive NJU7890

m ABSOLUTE MAXIMUM RATINGS (REF = 0V,unless otherwise noted.)

PARAMETER ’ SYMBOL RATINGS UNIT
GENERAL CHARACTERISTICS
Supply Voltage V-V~ 7 \%
Power Dissipation (Ta = 25°C) Po 2l ayers / 4Layers mw

PMAP11-PM 1100 (/2000 @

Junction Temperature T 150 °C
Storage Temperature Tsg -5510 150 °C
HIGH VOLTAGE MONITOR
Input Voltage 1 Vin1 -1000 to 1000 \Y
Differential Input Voltage 1 Vip1 +1000® \Y
Reference Voltage REF V- -03to V* \%
OPERATIONAL AMPLIFIER
Input Voltage 2 Vin2 V- -03toV* \Y
Differential Input Voltage 2 Vip2 7 \Y

(1) 2-Layer: Mounted on glass epoxy board (76.2 mm x 114.3 mm x 1.6 mm: based on EIA/JEDEC standard, 2-layer FR-4).

(2) 4-Layer: Mounted on glass epoxy board (76.2 mm % 114.3 mm x 1.6 mm: based on EIA/JJEDEC standard, 4-layer FR-4), intemal Cu area:
74.2 mm x 74.2 mm.

(3) Differential voltage is the voltage difference between +HVIN and -HVIN

m RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage AR 221055 \%
Reference Voltage REF V- toV*-0.85 \Y
Operating Temperature Topr -4010 125 °C

m POWER DISSIPATION vs. AMBIENT TEMPERATURE

PMAP11-PM Power Dissipation vs. Temperature
Topr = =40°C to 125°C, T; = 150°C
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Nisshinbo Micro Devices Inc. Automotive NJU7890

m ELECTRICAL CHARACTERISTICS

PARAMETER | symBoL | TEST CONDITIONS | mN | TYP | mAax | uNIT
GENERAL CHARACTERISTICS (V* =5V, V- =0V, Ta = 25°C, unless otherwise noted.)
No signal - 12 1.8
Supply Current IsuppLY - mA
No signal, Ta = -40°C to 125°C - - 1.8
HIGH VOLTAGE MONITOR (V* =5V, V" =0V, REF = 2.5V, Ta = 25°C, unless otherwise noted.)
. -HVIN to OUT, Ta=-40°C to 125°C 30 - 42
Input Resistance RN MQ
+HVIN to REF, Ta = -40°C to 125°C 30 - 42
-0.7% 1/205 +0.7%
Aver
. Ta=-40°Ct0 125°C -1.0% - +1.0%
Attenuation Rate ATT VN
-0.7% 1/311 +0.7%
Bver
Ta=-40°Cto 125°C -1.0% - +1.0%
=/+HVIN =0V - 0.04 0.30
Output Offset Voltage VosRrTo mVv
=/+HVIN =0V, Ta=-40°C to 125°C - - 0.80
g:ﬁ?% Voltage Rejection SVR1 | V*=22Vt055V, Referred to output 70 80 ; dB
Viem = =/+HVIN = 0V to 660V,
Aver | Referred to output, V* =5V, V- =0V, 85 100 -
Common Mode Rejection REF = 0.5V
Ratio1 CMR1 Viem = =/+HVIN = 0V to 1000V, dB
Bver | Referred to output, V* =5V, V- =0V, 85 100 -
REF = 0.5V
High-level Output Voltage 1 Von1 RL=10kQto 2.5V V*-0.20 | V*-0.05 - \%
Low-level Output Voltage 1 Vo1 RL=10kQ to 2.5V - V*-0.05 | V*+0.20 \%

(1) (1]
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Nisshinbo Micro Devices Inc. Automotive NJU7890

m Calculation of output voltage

|5V - V7| N IVirvind

Vout = (Vsnvin - Vopuin) X ATT + Vger + Vosrro + SVR1 CMRA

Calculation example
Virvn=-100V, V-ivin =200V, Vrer =4V, V* =52V, ATT = 1/205+0.7% (Ta=25°C), Vosrro=0.3mV, SVR1=70dB, CMR1=85dB

Vour = (-100V - 200V) x ( LI 70/) 4V +0.3my + 22V, [F100V]
our = LIERV - 1 205 17 SMY T 2048 T 8508
Vour = -300V <ﬁ 10.7%) +4V +0.3mV + 0.06mV + 5.6mV = 2.553V

Without the error component of the calculation example above, the output voltage is 2.537V. The error 0.016V obtained from the
calculation example is 0.016V x (1 + ATT) = 3.280 V by calculating the input conversion. The error rate obtained from the input
conversion value can be calculated as 1.09% from 3.280V + 300V. In addition to the above formula, please be aware that there
is a VREF error (accuracy influence).

Evaluation circuit example

Vi -HVIN [l IV.
+200V I |
* 200V fi .\OI?T o Vour

3 L T \‘> - M op out

a . O -OPIN 5V

< 100V " il-/(_)PIN g—

9
. REF Vier
V-+HVIN V_ 4V
-100v © i —® 1
+HVIN I
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Nisshinbo Micro Devices Inc.

Automotive NJU7890

= +HVIN input Voltage Range
In order for this IC to operate normally, the positive input terminal voltage  _/N
(V) of operational amplifier A must be within the common mode input s
voltage range of operational amplifier A. IR1
Operational amplifier A: common mode input voltage range : = 2 V*
V <V, < V' -0.85V N1 F-B
Therefore, it is necessary to satisfy the following formula expressed by = +INL
VIV~ (supply voltage), V-+vin (+HVIN terminal voltage), Vrer (REF terminal =R1 i v
voltage), ATT (attenuation rate). =
REF
+HVIN
Calculation Gl
! xV + xV < V' -0.85V
Calculation example
Vrer =4V, V*/V- =5V /0V, ATT = 1/205
1
< —xV, + ——— x4V <5V -0.
ov T+ 205 ViHVIN T+ 1/205 4V <5V -0.85V
-820V < V,pyin < 34.9V
Characteristics example
The figure below shows an example of characteristics when the attenuation rate is set to 1/205 (Aver) and 1/311 (Bver).
The range indicated by the graph is the input voltage range of the +HVIN.
+HVIN Input Voltage Range vs REF Voltage
V*IV-= 5V/0V, VREF = 0 to 4.15V
1400 T T T T
1200 = ATT = 1/205 (Aver.) ||
% 1000 e=ATT = 1/311 (Bver.) | |
IR S G
e 400 ~
S 200 T~
S o ~
S 200 =
£ 400 \\\\
Z .600 S T~
>
T -800 =
* -1000 .
-1200
-1400
0 05 1 15 2 25 3 35 4 45
REF Voltage [V]
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Nisshinbo Micro Devices Inc.

Automotive NJU7890

m ELECTRICAL CHARACTERISTICS

PARAMETER | symBoL TEST CONDITIONS | MIN | TYP | MAX | UNIT
OPERATIONAL AMPLIFIER (V* =5V, V™ =0V, Ta = 25°C, unless otherwise noted.)
- 0.04 0.30
Input Offset Voltage Vio mV
Ta=-40°Cto 125°C - - 0.80
Input Offset VVoltage Drift AVIo/AT | Ta=-40°Cto 125°C - 0.5 - /e
Input Bias Current Is -/+OPIN - 1 - pA
Input Offset Current lio -/+OPIN - 1 - pA
RL=10kQto 2.5V, OP OUT = 2.5V +2V 100 130 -
Open-Loop Voltage Gain Av Ru210kQto 2.5V, OP OUT =2 5V 2V, 100 ) ) dB
Ta=-40°C to 125°C
i RL=10kQ to 2.5V 495 | 498 -
High-level Output Voltage 2 Vor2 Vv
RL=10kQto 2.5V, Ta=-40°C to 125°C 4.95 - -
RL=10kQ to 2.5V - 0.02 0.05
Low-level Output Voltage 2 Vo2 \Y
RL=10kQto 2.5V, Ta=-40°C to 125°C - - 0.05
i RL =600kQ to 2.5V 485 | 492 -
High-level Output Voltage 3 Von3 \%
RL = 600kQ to 2.5V, Ta=-40°C to 125°C 4.85 - -
RL=600Q to 2.5V - 0.08 0.15
Low-level Output Voltage 3 Vo3 \Y
RL=600Qto0 2.5V, Ta=-40°C to 125°C - - 0.20
Vo =4.85V, Vo £0.15V 2 3 -
Output Current lout mA
Von 24.85V, VoL £0.15V, Ta = —-40°C to 125°C 2 - -
iect Viem = =+OPIN = 0V to 4V 70 90 -
Common Mode Rejection CMR2 IcM dB
Ratio 2 Viem = =[+OPIN = 0V to 4V, Ta = -40°C to 125°C 70 - -
Common Mode Input Voltage Vieu CMR 270dB, -/+OPIN - 4 v
Range CMR 2 70dB, —/+OPIN, Ta = -40°C to 125°C - 4
o , V*=22V1t0 55V 70 90 -
Supply Voltage Rejection Ratio 2 SVR2 dB
V+*=22V10 5.5V, Ta=-40°C to 125°C 70 - -
. ) Gv =40dB, Rr = 100kQ, R. = 10kQ to 2.5V,
Gain Bandwidth Product GBW CL = 20pF, f = 100kHz - 1.3 - MHz
i Gv =40dB, Rr = 100kQ, R. = 10kQ to 2.5V,
Phase Margin om CL = 20pF - 60 - deg
. . Gv =40dB, Rr = 100kQ, R. = 10kQ to 2.5V,
Gain Margin Gm CL = 20pF - 12 - dB
Slew Rate SR Gv =0dB, R. = 10kQ to 2.5V, CL = 20pF,Vin = 3Vrp - 05 - Vips
(1] (1]
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Nisshinbo Micro Devices Inc. Automotive NJU7890

m TYPICAL CHARACTERISTICS (General Characteristics/High Voltage Monitor)

Attenuation Rate Distribution (Aver) Attenuation Rate vs. HVIN (Aver)
V*=5V, V=0V, +HVIN=0V, -HVIN=660V, REF=4V, Ta=25°C V*=5V, V=0V, +HVIN=0V, REF=4.0V
20 1
18 0.8
g 16 X 06
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£ 12 s 02
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5 8 S .02
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2 .08 | —Ta=125°C
i N
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Attenuation Rate : ATT [%] -HVIN [V]
Attenuation Rate Distribution (Bver) Attenuation Rate vs. HVIN (Bver)
V*=5V, V=0V, +HVIN=0V, -HVIN=1000V, REF=4V, Ta=25°C V*=5V, V=0V, +HVIN=0V, REF=4.0V
20 1
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Attenuation Rate vs. Temperature (Aver) Attenuation Rate vs. Temperature (Aver)
+=5V, V=0V, +HVIN=0V, -HVIN=660V, REF=4V V*=5V, V=0V, -HVIN=0V, +HVIN=660V, REF=0V
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Nisshinbo Micro Devices Inc.

Automotive NJU7890

m TYPICAL CHARACTERISTICS (General Characteristics /High Voltage Monitor)

Output Offset Voltage : Vos-rto [mV] Attenuation Rate :ATT [%]

Common Mode Rejection Ration 1 : CMR1

[dB]

©
o

Attenuation Rate vs. Temperature (Bver)
V*=5V, V=0V, +HVIN=0V, -HVIN=1000V, REF=4V
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Output Offset Voltage vs. Temperature (Aver)
V+=5V, V=0V, +HVIN=0V, -HVIN=0V, REF=2.5V
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Common Mode Rejection Ration 1 vs. Temperature
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Attenuation Rate vs. Temperature (Bver)
V*=5V, V=0V, -HVIN=0V, +HVIN=1000V, REF=0V
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Output Offset Voltage vs. Temperature (Bver)
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Nisshinbo Micro Devices Inc. Automotive NJU7890

m TYPICAL CHARACTERISTICS (General Characteristics/High Voltage Monitor)

Supply Voltage Rejection Ratio 1 vs. Temperature High-level Output Voltage 1 vs. Temperature
(Common to each ver)
—_ +=2.2V to 5.5V, V=0V, +HVIN=-HVIN=0V, REF=V*/2 \(,2?\5"\',1133 ;():19;(%'1;/ 2e 2,
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Low-level Output Voltage 1 vs. Temperature
(Common to each ver)
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Nisshinbo Micro Devices Inc. Automotive NJU7890

m TYPICAL CHARACTERISTICS (General Characteristics High Voltage Monitor)

Response Time (Aver) Response Time (Aver)
V*=5V, V=0V, -HVIN=0V to 660V, +HVIN=0V V*=5V, V=0V, -HVIN=0V to 660V, +HVIN=0V
I
Input /
3 3 5 5
> > > >
= Ta=-40°C 2 = [~ Input 2
g Ta=25°C o g ] o
s Ta=125°C % 8 g
(] Input = J S
> il P o > 1 o
5 2 3 z
o - a -
g | output §- g Ta=-40°C §-
- Output Ta=25°C -
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T Input
~/ | | | |
Time [20usec/div] Time [20usec/div]
Response Time (Bver) Response Time (Bver)
V*=5V, V=0V, -HVIN=0V to 1000V, +HVIN=0V V*=5V, V=0V, -HVIN=0V to 1000V, +HVIN=0V

—_— Input — —_— —

2 Ta=-40°C —| 2 2 2
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3 Input 2 s o

s - s 3

o - 8 o ]

,,>_, \ ° 3 |t 3

5 > 5 >
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—— Input 7]
[
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Nisshinbo Micro Devices Inc.

Automotive NJU7890

m TYPICAL CHARACTERISTICS (Operational Amplifier)

Input Offset Voltage ' vs. Temperature

Input Offset Voltage vs.
Common-mode Input Voltage
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Input Bias Current vs. Temperature Open-loop Voltage Gain vs. Temperature
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Nisshinbo Micro Devices Inc. Automotive NJU7890

m TYPICAL CHARACTERISTICS (Operational Amplifier)

Common Mode Rejection Ration 2 vs. Temperature Supply Voltage Rejection Ratio 2 vs. Temperature
V*=5V, V=0V, +OPIN=0V to 4V —_ V*=2.2V to 5.5V, V=0V
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Common Mode Rejection Ration 2 vs. Frequency Supply Voltage Rejection Ratio 2 vs. Frequency
V*=5V, V=0V, V,;=1Vpp, Rs=1000Q, R;=10kQ, Ta=25°C V*=5V, V=0V, V,\=1Vpp, Rs=100Q, R;=10kQ, Ta=25°C
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Nisshinbo Micro Devices Inc. Automotive NJU7890

m TYPICAL CHARACTERISTICS (Operational Amplifier)

40dB Voltage Gain / Phase vs. Frequency 40dB Voltage Gain/Phase vs. Frequency
V*=5V, V=0V, G,=40dB, R, =10kQ, Ta=25°C V*=5V, V=0V, G,=40dB, R, =10kQ, C,=20pF
60 60
40 40
| Gain ™ |- Gain
) )
s 20 \\\ —_ 5 20 —
c iy c g
s N ko) = s
O o0 N 0 o o 0 N 0 o
2 ™~ N s 2 ™ \ 2
% | Phase \ \ i g | Phase N i
s 20 . X -60 3 20 = 60
= Nbss Ta=125°C .
TR N
-40 c=saoer 1| TN N\ 120 -40 1111~ | !: 120
C,=100pF [ | \ | Ta=25°C i
eyz2oer TTTTTIN N [ [[[razere
-60 T -180 -60 -180
100 1k 10k 100k 1M 10M 100 1k 10k 100k ™ 10M
Frequency [Hz] Frequency [Hz]
. Slew Rate
Voltage Gain vs. Frequency V*=5V, V=0V, R, =10kQ, G,=0dB, Ta=25°C
12 *=5V, V=0V, G,=0dB, R, =10kQ, Ta=25°C
10 CL=20pF
N CL=100pF
8 l Input CL=680pF |
m 6 C,_=680pF ' = Input
S 3
c 4 ) 3
< -
3 2 Pq C,=100pF | || ®
=) e I
g 0 J £ 7
° a (=)
> -2 A i = Output
C,=20pF \
-4 \ /
6 \

-8
10k 100k ™ 10M

Frequency [Hz] Time [2psec/div]
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Nisshinbo Micro Devices Inc. Automotive NJU7890

m TEST CIRCUITS

e Vo, CMR2, SVR2
Rs =500, RF = 50kQ

Rs
AN Vip = Re* RO x (Vo - Veom)
A AVeom (1 + 5
Rs T CMR2 = 20|09M
A ™ AVo
W\ - R
\ Vo SVRz 2 20100 Ve (1# )
Rs Ve=V'-V
Vcom I Re s
TIT
e GBW
Rs = 1kQ, Rr = 100kQ
Re

o SR
CL=20pF, R. =10kQ

Note on using NJU7890

This part handles high voltage, therefore it needs sufficient consideration to avoid unforeseen critical failures. Please make sure
that implement and verify fail-safe and/or redundant and secure design in customer own actual application to prevent personal
injury, fire and social damage. The FMEA document of this part is a highly recommended reference for application design .
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Nisshinbo Micro Devices Inc.

Automotive NJU7890

= PACKAGE DIMENSIONS
1.225+0.05, | | |_0.65+0.05
anl- 7l [ ®)
I
S
+
_ =)
o
H ®
<)
[T ]
O s | |?
| |
6.35=+0.05
| |
8.1=+0.05

oo
Ho

1

3+0.

TN

5.8+0.05

1

3+0.

0.224 3

(1)

Ver.3.0

1.8+0.05

0.4+0.05

PMAP11-PM
0.01 5 Bog
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= EXAMPLE OF SOLDER PADS DIMENSIONS
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Nisshinbo Micro Devices Inc. Automotive NJU7890

PMAP11-PM
» PACKING SPEC

TAPING DIMENSIONS

== Feed direction SYMBOL DIMENSION REMARKS
A 8.7%x0.1 BOTTOM DIMENSION
P2 PO DO T B 8.7%0.1 BOTTOM DIMENSION
] ol i< DO 157
— T D1 15 4
’éaeeeodeo/ 3 e
\ w F 7.5+0. 1
- P A A = PO 40=0. 1
=® ) ¥ ¥ ‘\ ) Pi 12,00, 1
P2 2.0+0. 1
/ A\ KO 2 1201
A P1 \ #D1 KO T 0,301
W 16.0 %3
W1 13.3+0. 1 THICKNESS 0. 1max
REEL DIMENSIONS
SYMBOL DIMENSION
A $330+2
B $100+1
C b 13+0.2
D 21+0.8
E 2+0.5
W 17 5+1
TAPING STATE

Insert direction

| Sealing with covering tape

ShlaEEEssEakaz77

Empty tape | Devices | Empty tape Covering tape
. . | |
Feed direction more than 160mm 2000pcs/reel more than 100mm reel more than Tround
PACKING STATE
Label Label Label
Aluminum laminate bag /

Put a reel into a box

Heat seal

Silicagel |

Bubble wrap

(1) (1]
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Nisshinbo Micro Devices Inc. Automotive NJU7890

= RECOMMENDED MOUNTING METHOD

INFRARED REFLOW SOLDERING PROFILE

260°C

230°C Temperature ramping rate | 1to4°C/s

220°C b Pre-heating temperature 150 to 180°C

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

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 | 1to0 6°C/s

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

= REVISION HISTORY
DATE REVISION CHANGES
February 9, 2021 Ver.1.0 Initial release
June 29,2021 Ver.2.0 Corrected FEATURES and PACKAGE DIMENSIONS
October 1,2024 Ver.3.0 Company name and logo changed to Nisshinbo Microdevices Inc.
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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 automotive applications. 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 (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] (1) Official website

N"SS H ||N Bo https://lwww.nisshinbo-microdevices.co.jp/en/

Purchase information

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




