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General Description

BIPN60020C is an advanced intelligent power
module that BYD has newly developed and
designed to provide very compact and high
performance as ac motor drivers mainly targeting
low-power inverter-driven applications like air
conditioner and washing machine. It combines
optimized circuit protection and drive matched to
low-loss IGBT. System reliability is further
enhanced by the integrated under-voltage
lock-out and Over-current protection. The high
speed built-in HVIC provides opto-coupler-less
single-supply IGBT gate driving capability that
further reduce the overall size of the inverter
system design. Each phase current of inverter
can be monitored separately due to the divided
negative dc terminals.
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BIPN60020C

Features

® Very low thermal resistance due to using DBC

® G600V20A Three-phase IGBT inverter bridge
including control ICs for gate driving and
protection

® Divided negative dc-link terminals for inverter
current sensing applications

® Single-grounded power supply due to built-in
HVIC and bootstrap diode

® |solation rating of 2500Vrms/min
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Applications

® Three-phase inverter drive for small power
ac motor control

® Home appliances applications like air
conditioner and washing machine
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7 7 F B #&/Typical Application Circuit
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Fig 1. Typical Application Circuit
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Fig 2. Pin Configuration(Top View)

5| B $#iR/Pin Descriptions

35S 71 4 iR
Pin Name Descriptions
] v fiC IGBT 3z} IC ftrt
PO Low-side common bias voltage for IC and IGBT driving
Common supply ground
3 N IG5 U HIFG 55 S 4
9 Signal input for low-side U phase
. Nuy M3 V I B
) Signal input for low-side V phase
. Nuw MG WA I S
" Signal input for low-side W phase
i B
6 Veo Fault output
; c 80 I 1) P 2
Fo Capacitor for fault output duration time selection
8 C JREL B FEL RS 0 A N\
N Capacitor (low-pass Filter) for over-current detection input
9 New Fasih U M B4
O Signal input for high-side U phase
10 Vv mt U #H IGBT 3Kah IC fikH
BHY) High-side bias voltage for U phase IC
y v Fisih U HH IGBT XAy 4 IF e 955
L) High-side bias voltage for U phase IGBT driving
i v Fasi U IGBT Sl b i s e i
s¢) High-side bias voltage ground for U phase IGBT driving
1 N P VRIS
) Signal input for high-side V phase
14 v i VOAH IGBT 2K IC fit
DY) High-side bias voltage for V phase IC
15 v Fisi VA IGBT Bshi Bh Bt b 1 o i
BY) High-side bias voltage for V phase IGBT driving
16 v Fisi VA IGBT Bshi Bh it b 51 e Ui
sV High-side bias voltage ground for V phase IGBT driving
17 N Pl WARIE S A
(HW) Signal input for high-side W phase
18 v = W AH IGBT 23 IC it
DHW) High-side bias voltage for w phase IC
19 v Fisih W AR IGBT Sl Bt e i
BW) High-side bias voltage for w phase IC
20 v Fisi WA IGBT Bl il b 61 i
W) High-side bias voltage ground for W phase IGBT driving
Datasheet WI-DO6F07-H-0002 Rev.A/5 Page 3 of 16
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o1 N U I B2
v Negative dc—link input for U phase
- N VIR L
Negative dc—link input for V phase
03 N W A L G
Negative dc—link input for W phase
U A% H
24 U Output for U phase
V A
25 v Output for V phase
W AR
26 w Output for W phase
H L IE Ui
27 P Positive dc—link input
B K% % 5E f/Absolute Maximum Ratings
(T,=25°C, %4k 7 #ME M /unless otherwise noted)
WAR 28 sr[Inverter Part
Ziine) Z2¥ T e | AL
Symbol Parameter Conditions Ratings |Units
Ven FHL Y5 FE JEAITE P-Nu, Nv, Nw 2 [H] 450 vV
Supply voltage Applied between P-Nu, Ny, Nw
HYR CIRVA)D JitE in7E P-Nu, Nv, Nw 2 [d]
Ven(surge) Supply voltage (surge) Applied between P-Nuy, Ny, Nw 500 v
Vors [ el BB FIRE Vee=0V, lc=100uA, T,=25C 600 | V
Collector-emitter voltage
A IGBT £ H AR HL IR — oro
te Each IGBT collector current Tc=25C 20 A
L IGBT AEHRRER T (IEfE) Tc=25°C, FF4: 1ms [k o 2
+lcp 40 A
Each IGBT collector current (peak) [T, = 25°C , less than 1ms
b, (b Tc=25°C, —H 61 W
Collector dissipation Tc = 25°C, per 1 chip
iR -
Ty : (¥F 1/Note 1) -40~+150 | °C
Junction temperature

VE 1: BEEThR B R TR A KGR AU A 150°C(@Tc <1007C). {H2&, AT s

i, ~FRIE5E R BRE] N Tiavg) < 125°C(@Te <1007C).
Note 1 : The maximum junction temperature rating of the power chips integrated within the IPM is 150°C (@ Tc < 100°C).
However, to ensure safe operation of the IPM, the average junction temperature should be limited to T, (avg) < 125°C (@

RELh R AHL) 2 42 T

Tc < 100°C).
&6 4+ /Control Part
Gine) SH TAE&M BeE L:Eiva
Symbol Parameter Conditions Ratings Units
Vb 1| FEL YR LR N 7E Vo), Vonv)y, Vorw), Vou-COM 2 [H] 20 \Y;
Datasheet WI-DO6F07-H-0002 Rev.A/5 Page 4 of 16
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Control supply Applied between Vpru), Vorv), Vorw),
voltage Vp)-COM
A H B AR R | INTE Vew)-Vsw), Vawv)-Vsv), Vew)-Vsw)Z ]
Vps Control supply Applied between Veu)-Vsu), Vev)y-Vsv), 20 V
voltage Vew)-Vsw)
JHEINZE INHU), INEv), INGEw), INw), INwy),
ETNEERES INw)-COM Z 8]
\Y, -0.3~Vp+0.3 \Y,
N Input voltage Applied between IN#Hu), INHy), INHw), INL), ?
INw),IN@w) -COM
57 fA
BORHI AR e Veo-COM 22
Vro Fault output : -0.3~Vp+0.3 Vv
Applied between Vro-COM
voltage
2 Wi s
BRI e ) Vo b
IFo Fault output Sj . 5.0 mA
ink current at Vro terminal
current
Vi \T‘T“ /T N, Ny Y
IR | o0 oM 218
Vein Current sensing . -0.3~Vp+0.3 \Y
) Applied between Cin-COM
input voltage

H % & &84y /Bootstrap Diode Part

5 M TAE&MF WEME LA
Symbol Parameter Conditions Ratings Units
K EE R n) B
VRRrM Maximum Repetitive Reverse 600 \
Voltage
2 1E ] H it /Forward Current Tc=25°C 1 A
X Tc = 25°C, FF4E 1ms Bk 58
| I FBL 3 () ) o ) A
FP Forward Current (Peak) Tc = 25°C, Under 1ms Pulse
Width
T, 45iR/Junction temperature -40~+150 °C

¥/ % 4i/Total System

Gie) ZH T WEME | B
Symbol Parameter Conditions Ratings | Units

Vp = 13.5~16.5V, Ty = 125°C, IE

GRS CEB O E | 2o e s

71

VPN(PROT) . . Vp = 13.5~16.5V, inverter part T, = 400 \%
Self protection supply voltage limit 3 N
(short circuit protection capability) | 125°C, non-repetitive, less than
Sus
WDk TAF iR et <t . ~ .
Te Module case operation temperature -20°C<T£125°C, 42 (Fig 2.) 20~+100 C
‘ M=M=
Tars AEAEIRAT L -40~+125 | °C

Storage temperature

Yt - - H 5|5 DBC 2 Al
Viso i 2% i [% /Isolation voltage 60Hz. sinusoidal. AC 1 minute. 2500 Vrms

connection pins to heat sink plate

Datasheet WI-DO6F07-H-0002 Rev.A/5 Page 5 of 16
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#fH/Thermal Resistance
5 ¥ T B/ME | RBUME | BRKME | B
Symbol Parameter Conditions Min. Typ. Max. | Units
WA g IGBT 7y (5 1/6 i)

i-c s S - - ) o
Rugoa JTJnctgﬁcﬁ)ﬁcas% Inverter IGBT part (per 1/6 module) 163 C/w
, . WA g FRD 7y (5 1/6 B 0
RingeoF | thermal resistance Inverter FRD part (per 1/6 module) 2.48 C/W

B S ¢4 /Electrical Characteristics
(Tu=25°C, %4k 7 #ME B /unless otherwise noted)
A7 2243 lInverter Part
Zine] SH Ui TAE&MF BME | BEME | BRRE | B
Symbol Parameter Conditions Min. Typ. Max. Units
&% %*&-Eﬁﬁ_& [BIHATHLIE | Vp=Vas=15V, Vin=5V,
Vce(sar) CoIIectpr-emltter lc=20A, T, =25°C --- 1.9 2.3
saturation voltage \V;
FRD iF [ H & Vin=0V, Ic=15A, T,
VE —opo 1.7 2.2
FRD forward voltage =25°C
toy | JTERIA — | 800 | - ns
Turn-on time
. tcon) JHLACX A . -—- 250 - ns
] Turn-on across time
T tor f%ﬁ Hﬁfﬂ. — | 150 | ns
Turn-off time Ven=300V,
tcorr) RIFSE XN TE] : Vp=Ves=15V, lc = 20A, 220 ns
Turn-of:f across time Vin = 0~5V T, =25°C,
tON }Fﬁﬁﬂ‘lg‘l @Z‘ﬁﬁdﬂi (‘\\ 2) —_— 700 — ns
Turn-on time rh ?§I/i(Nt 2)
e nductive load (Note
tcion) JPB I T . - 300 - ns
{135 Turn-on across time
i ST ]
torr Turn-off time 1150 ns
tcorr) RISEX I 15) . -—- 220 - ns
Turn-off across time
I &% %*&-Eﬁﬂ‘& BRI | Vee=Vees, Vee=0V, 1 A
CES Collector-Emitter leakage T,225°C -- - 0. m
current

VE 2: ton Fl torr ELIEIRER PN ERIR SN EE K FE IR (IC) IALHIAEIR IS (7] o teony B teorm 3R TE N EF4A E M T T IR B 24T,

AGHYIIN . FEAERE, %K 3.
Note 2 : ton and toff include the propagation delay time of the internal drive IC. tc(on) and tc(off) are the switching time of
IGBT itself under the given gate driving condition internally.See figure 3.

IGBT
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- N
AR I Ve
90% 3 \‘\//// N/ o
iy \ !\ 90%
/i \ //
// // \
/o [
10%/7'/ te(on) iw% 10% / \ 10%
) ‘ N ) / tofof) |
3 ton toff
Bl 3. ] 5E X
Fig 3. Switching Time Definition
&4 #4r/Control Part
5 S8 TAE&M B/ME | BE | &KME | B
Symbol Parameter Conditions Min. Typ. Max. | Units
oo | Vo##ds i }f\fz :fv\i’w)=ov Vo(L-COM 600 LA
DH PPy IN(Hu Hv,Hw)=0V Vprw)-COM
Vs it 2 I Ves=15V VBu)-Vsu), MA
lass Quiescent Vgs . Vew)-Vsyv), - — 150
IN(HU,Hv,HW)=0V
supply current e Vew)-Vsw)
Ven=0V, Vro L% 4.7K 73] 5V
57 fAN ’ ——_— ——_—
Vror iﬁﬁfﬁﬁ %F Vo circuit: 4.7K to 5V pull-up 4.5
Veor | voltage P Von=1V, Vo FL i 4.7K t$15] 5V | o8
Vo circuit: 4.7K to 5V pull-up ' Vv
LR OR A i R
HLR Tc=-20~100°C, Vp=15V
Veme | short gircuit (£ 3/ Note3) 044 | 051 | 056
trip level
ezl FELSP (A )
UVoLo " . Detection level (LS) 1.0 12.0 130
uv o E TR 120 | 130 | 14.0
PLR {S%%F v circuit Rest level (LS) ' ' ' v
Y e, | KT (i)
UVesp ;p&zg—t\i/g:age Detection level (HS) 91 10.0 10.9
B (Ei)
UVssr Rest level (HS) 10.1 11.0 11.9
ARSI | Cro=26nF (7% 4/ Noted) 1.80 | -
tro M 5 2 ms
Fault-out pulse | Cro=33nF (7% 4/ Note4) — | 230 | -
width
BB K HEHINZE IN@U), INEv), INGHw), INL),
Vinon) | ON threshold INw, INwi-COM -2 ] --- --- 3.0 \Y
voltage (L), TRW)
Datasheet WI-D06F07-H-0002 Rev.A/5 Page 7 of 16
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xWrE{EEE | Applied between INHu), INnHv), INEHW),
Vinorr) | OFF threshold | INwu),INwy),INow)-COM 0.8 - -
voltage

v 3 A TR IRED EAT RS R T BE -

VE 4 RS S KR T8 T teo KRS Cro IOBME, IEARITHIE AR . Cro=14.3 * 10 * tro [F.

Note 3 : Short circuit protection is functioning only at the low-side.

Note 4 : The fault output pulse-width tro depends on the capacitance value of Cro according to the following approximate
equation : Cro = 14.3 * 10 * tro [F].

H 4 ik B &> /Bootstrap Diode Part

Zinc] S8 THE&H BR/ME | BEME | BKRE | B
Symbol Parameter Conditions Min. Typ. Max. Units
1E ) B _ I
VE Forward Voltage IF=1A, T, =25TC 24.7 \Y
e | SRR | e=1A, Ty=25C 130 ns
Reverse Recovery Time

BLIRAS ML A1 % f/Mechanical Characteristics and Ratings

5 T B/AME | BME | BKME | B
Symbol Conditions Min. Typ. Max. | Units
GHNRET . -M3, RET 2
ZRME | WS K 5 HEFEEH: 0.62N'm
Mounting | Mounting screw: - M3, Recommended 0.51 0.62 072 | N-m
torque see figure 5 for screw 0.62N.m
structure.
HE
Weight 15 g
AT i
Device Z LK 4 (See Fig 4) 0 - 120 um
flatness

u‘ A‘ “ H HH\H\‘HHH‘

|

!
\
!
| T
| | o
\
!
|

Kl 4. P A E
Fig 4. Flatness Measurement Position
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S ]
R AE
T
__|_> I I |
\/}l -
d
Bl 54847 45
Fig 5. screw structure diagram
¥ T E %4 /Recommended Operating Conditions
Zine] 2 TAE&MF RME | BEUE | BOKME | B
Symbol Parameter Conditions Min. Typ. Max. | Units
FELYJ5 HL Jti in7E P-Nu, Nv, Nw 2 [8]
Ven Supply voltage Applied between P -Nuy, Nv, Nw 300 400
. , i V Y Vv
P2 e L TR ii/ﬁ?][l_féoﬁ/lmg,m D(HV), VD(HW),
Vb Control supply DLy 13.5 15.0 16.5
voltage Applied between Vpru), VpHv), Vv
Vprw), Vor)-COM
o i ’E Veuy-Vsw), VeV
fe ity 47 S At \Elﬁ m: B(%r; ) VBUTYSM.
Ves | High-side bias BOW)y"VS(W) 13.5 15.0 18.5
Applied between Vgwu)-Vswu), Vew)
voltage
-Vsw), Vew) -Vsw)
5 1) P Y P S I B
AVo, | Control suppl -1 1 Vius
Avps | Control supply :
variation
B 147 ELE R B
e | | BTG MRS 20 | | = | s
anking time for For each input signal '
preventing
arm-short
A =
fown | PWMEHINS S -20°C<Tc<100°C,-20°C<Ty<125C 20 | kHz
PWM input signal
FR A = AR R L | EINAE Nu, Ny, Nw- COM [
Veey | [E (L F5 IR FL ) 4 4 v
Voltage for current | Applied between Nu, Ny, Nw -COM
sensing (Including surge voltage)
Datasheet WI-DO6F07-H-0002 Rev.A/5 Page 9 of 16
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IPM £33 e 7 & /Time charts of IPM Protection Function

T H 1R /0Over Current Protection

PRI S P
Input Signal : : ( :
— P 9 ; —
' a7
‘ ab
IGBT G-EHiJE ’< ;
IGBT G-E Voltage :

IGBTHiiji
IGBT Current : :
\ ]\/\ " over current reference
AT LB R '
Voltage of Shunt '
Resistance :
C.:o=33nF

WA S L a3 Tro=2.3ms(TYP.)
Fault Output Signal

T — ' over current .
a5 /\/\_

~

>

6. iR R
Fig 5.0ver Current Protection
M B85 AR 733 FE BEL AT RC 8 A%
Low-side only ,with the external shunt resistance and RC filter)
al IGBTIE® TAE, #ith
Normal operation: IGBT ON and carrying current
a2 R R ARSI A g
Over current detection and filter
a3 WE(E TR ITAS, K9 AR Cro L 25 T Y
Fault output timer operation starts: The pulse width of the Vro is set by the external capacitor Cro
a4 IGBTH KK
IGBT turns off softly
a5 IGBT&t T RkWrkA
IGBT OFF state
a6 WE(E S KE BT, HIGBTE F— M E - FRIANGE SR A 2718
Vo finishes output, but IGBTs don’t turn on until inputting next ON signal.
a7 LGS HL-HIK, IGBTIEH T.1¢
Normal operation: IGBT ON and outputs current by next ON signal(L—H).

Datasheet WI-DO6F07-H-0002 Rev.A/5 Page 10 of 16
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TR BR3P /Under-Voltage Protection of Low-side

BIPN60020C

EHESHA
Input Signal 55

IGBT G-EHi J& bé

IGBT G-E Voltage

I

IGBT Hiijit
IGBT Current

2 1] L L e I
Supply Voltage

b3 _ Cro=33nF
[BUERE Ih Tro=2.3ms(TYP.)
Fault Output Signal

K7 R fR

Fig 6.Under-Voltage Protection of Low-side
b1 IGBTIE® LAE, HitiHER
Normal operation: IGBT ON and carrying current
b2 RIELRY N (UVblp)
Under voltage detection (UVprp)
b3 kRS T AR, KT AN Cro LR I Y
Fault output timer operation starts: The pulse width of the Vro is set by the external capacitor Cro
b4 KEKE (UVpr)
Under voltage reset (UVpLr)
b5 IGBTALT RErikA
IGBT OFF state
b6 k(s SR E m T, (HIGBTE F—ANm B FRIANG S A4 & T8
Vo finishes output, but IGBTs don’t turn on until inputting next ON signal.
b7 i N{E 5 HL-HE, IGBTIE® LIE
Normal operation: IGBT ON and outputs current by next ON signal(L—H).

Datasheet WI-DO6F07-H-0002 Rev.A/5 Page 11 of 16
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R E{#$7/Under-Voltage Protection of High-side

BIPN60020C

FEHIE SHA
Input Signal : §5 '

IGBT G-EHLJE
IGBT G-E Voltage

IGBT i
IGBT Current

st o Y5 e
Supply Voltage

RS 5 4 H
Fault Outout Sianal

Kl 8. LM RIE RS
Fig 7.Under-Voltage Protection of High-side

cl IGBTIE® TAE, #ith
Normal operation: IGBT ON and carrying current
c2 RIEPR I (UVesp)
Under voltage detection (UVesp)
c3  WE(E SRR ESE, EMY R TR T
No fault output signal
c4 KEWE (UVesr)
Under voltage reset (UVasr)
c5 IGBT4b T RWrikas
IGBT OFF state
c6 KIECWKE, HIGBTLE N — > i P A\ 15 I 4 2Tl
Under voltage reset, but IGBTs don’t turn on until inputting next ON signal.
c7 U5 S HLoHE, IGBTIEHW LI
Normal operation: IGBT ON and outputs current by next ON signal(L—H).
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N0 45 3 E B% FN & N % 8 5| B /internal Equivalent Circuit and
Input/Output Pins

PE7) |
VB
(18)Vosw) VD OUT—{
(17)INtw) — COM ﬂ
IN VS * W(26)
 (20)Vswy —
(15)Vev) 1
(14)V, ve
DHY) § VD OUT I\/
(13)INwv) e COM *L
IN VS . V(25)
(16)Vsv)
} (11)V VB
A (19) HU)FN} VD OUT—{
(9)INHy & COM ﬂ
IN VS * U(24)
(12)Vs)
OUT(L
l (8)Cin ciN) L VW“ -
(7)Cro C(FO) Nw(23)
(6)Vro VEO
- OMNw INLW) ouTLY) |
(4)INwv)
IN(LV) Ny(22)
(3)INey)
IN(LU)
(2)COM COM
(Vo VD OUTLY) 4‘ I\/‘?
Ny(21)

B9, P S 5 FL AT N L 5L

Fig 8. Internal Equivalent Circuit and Input/Output Pins
vE:
1. ARSI = IGBT A, &4~ IGBT BeA — MR E A (FRD)FFELHE— A E A T IR BKS) AR 7 Ty e 428 1l 4 p
HL % (LVIC).
2. TEARER T AR Iy e b A 25 I DU A B S AR 25 ) = AN L o 2 R
3. WiARE e T =AY IGBT A, &4 IGBT ML — MRYKE — 8 (FRD), — AN IR 3 4 1l HL % (HVIC) Rl — A [ 2% — WA
(bootstrap diode).

Note:

1. Inverter low-side is composed of three IGBTSs, freewheeling diodes for each IGBT and one control IC. It has gate drive
and protection functions

2. Inverter power side is composed of four inverter dc-link input terminals and three inverter output terminals

3. Inverter high-side is composed of three IGBTs, freewheeling diodes, bootstrap diodes and three drive ICs for each IGBT

Datasheet WI-DO6F07-H-0002 Rev.A/5 Page 13 of 16
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1 3&4 Bi ¥ El/Detailed Package Outline Drawings

$4/Package: DIP27-4426
C(EA7/Unit: mm)

BIPN60020C

2.306 ) TC

0.700 ‘
\

[F=

HiH

1) i}

1.553
0.250

LEAD PITCH: £0.5

I

A:1.778
= B2.050
C:2.531
/;)O
N
® D 13.400 3
%) 7.900 | T
. HIATHRRTHARAANY —
Ly o g
J t :
)
o o L L o
2‘@5.300 % 8 o of U _
\%\ @’&O 288 1T & S
N ] S & rrim G N
~ e ] i o
N 3
o =
1.300 — i
o LT —_
I 3.100 -
40.000 o &
41.400 g
44.000
3 @*7.620 >30.480 & 000
[Ce}
e B 11240 4000 2.760
1 =
3 (@]
I I | | | T U | 8
7-0.800
Z:;égg 3-2.000
19.240 '\9_240
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BIPN60020C

. '

---------------------------

.........
———————————————————————————————

LTI
R ET T
;§ ":‘ ‘ii‘ HEGERENEE RN
b A
C

0.800

X-X

Kl 10. HRer e
Fig 9.Detailed Package Outline Drawings

.34 /Packing
% pcs/BLE RHE TN & W &/FE pcs/#i
package pcs/tube tube/ inner box inner box/ carton pcs/carton
kHE tube 10 7 5 350
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7= 5% B 540 /RESTRICTIONS ON PRODUCT USE

BIPN60020C

W ORBORIA R BE EGEE, WRER A RTINS 2B, LIl A R A A BRAT BR 2 F S RS i 2
B

B REARRNF MBI TRE SR EMATEEME, (HE S A T RE SRR R R A M B R T
1E, AP IER SRR e s R TR =N S, KRESR, H2ERES, BR2EEINRRIE. K
WKEFJEX BT B ER M E R L vt

u ii%ﬂ%R@*%%%%ﬁ@AﬁﬁﬁﬁTﬁﬁ?#ﬁm\4A&%\b®&%\W%&%\Iﬂ
PLERE . ST R e Sl BB, AT XRERE . AT detk EoR I s i e b, AT BT &
ERNS TR ST, ARG EAEEART R TReEnl g, RGBT sd 5 HAR %
PR, 07 AN 24 B RS e A P 38 7 E T BE AR LE R XU

B The information contained herein is subject to change without notice.

B BYD Semiconductor Company Limited exerts the greatest possible effort to ensure high quality and
reliability. Nevertheless, semiconductor devices in general can malfunction or fail due to their
inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer,
when utilizing products, to comply with the standards of safety in making a safe design for the entire
system, including redundancy, fire-prevention measures, and malfunction prevention, to prevent any
accidents, fires, or community damage that may ensue. In developing your designs, please ensure
that BME products are used within specified operating ranges as set forth in the most recent BME
products specifications.

B The products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics,
domestic appliances, etc.). These products are neither intended nor warranted for usage in
equipment that requires extraordinarily high quality and/or reliability or a malfunction or failure of
which may cause loss of human life or bodily injury (“Unintended Usage”). Unintended Usage
include atomic energy control instruments, airplane or spaceship instruments, transportation
instruments, traffic signal instruments, combustion control instruments, medical instruments, all
types of safety devices, etc.. Unintended Usage of products listed in this document shall be made at
the customer’s own risk.
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