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General Description

BIP60015G-A 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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Features

® Very low thermal resistance due to using DBC

® 600V 15A 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

® OQutputting LVIC temperature by analog signal
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Applications

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

® Home appliances applications like air
conditioner and washing machine

¥ /Package
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N3 B/ Internal Equivalent Circuit

1ONC NCL25
2 IVB(U) VBU * blog
—3(1\/B W VBV * oUTHU _Iﬁ

UA23

vsu O=~

OUTHV —|@
vh22

VsV

INHWY
o OUTHW —|
y wl21
vsw yel

_4(>VH an VBW

INLU ouTLU 4”{
INLV NU()@
INLW |<

ouTLy 4'
VDL Ny )ﬁ
on ouTLw 4|
coML Ny, >E

B, PRRAE R

Fig 1. Internal Equivalent Circuit

5| B4 JR/Pin Configuration

Vor 176 u —h 18 Nw
COM160—] O O 1o Ny
Cin 150—]
VFo 140 © 4 b 20 Ny .
Vo) 130—] o IGBT & i E
INww) 120
INww 15— P w FRD 5 fr
INuy 108—] / A
COM#H) 9 d—] :'3
Vo) 8 o] 22 v
INHwy 7 0] ©
INHY) 6 d—] l—— 10.39 23
INHuy 5 d—] _I u
Vaw 4 :':I 24 p
VBv) 3
VB(U) 2 ©
NC 1 ﬂ b 25 Nc

Bl 2.5 A & B (top view)
Fig 2. Pin Configuration(Top View)
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5| B $4iR/Pin Descriptions

55 51 4 i)
Pin Name Descriptions
1 NC ik .
No connection
5 VB(U) U AH_E 8 3R H Y5 g
Drive power terminal for high side U phase
3 VB(V) V AH _EE IR FL YA g
Drive power terminal for high side V phase
W AH B B 5 F Y i
4 VB(W) Drive power terminal for high side W phase
5 NHU) | YA R S
Control signal input for high side U phase
6 Ny | YRR S A
Control signal input for high side V phase
W AH _E B 2 A = i\ i
4 IN(HW) Control signal input for high side W phase
R
8 VD(H) High side control power supply
BRI GND
9 COM(H) GND terminal of high side control power supply
U AR BRI S0 A
10 IN(LU) Control signal input for low side U phase
" NLy) | YRR A
Control signal input for low side V phase
W AH B 2 A = i\ i
12 IN(LW) Control signal input for low side W phase
Low side control power supply
g PR 4 g
14 VFO Fault output
15 CIN Lt B LA TN N
Capacitor (low-pass Filter) for over-current detection input
N R HLJE GND i
16 COM(L) GND terminal of low side control power supply
i VOT 5L P T
Temperature analog output
8 W W AT R B IGBT &S M
Emitter for low side W phase
9 Y VR IGBT A B
Emitter for low side V phase
20 NU U A R IGBT & 5 A
Emitter for low side U phase
W A it S
21 w output for W phase
22 v VA it g
Datasheet WI-DO6F07-H-0086 Rev A/2 Page 3 of 14
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output for V phase
U A%t
23 v output for U phase
o4 5 B B S
DC input of inverter
25 NC Tt
No connection
BN 455515 52 i IAbsolute Maximum Ratings
(Tu=25°C, %k 7 #ME B /unless otherwise noted)
AR 2243 lInverter Part
N 2 TAE&MF BUEE LA
Symbol Parameter Conditions Ratings Units
Ve FEYE it IN7E P-Nu, Nv, Nw 2 [8] 450 Vv
Supply voltage Applied between P-Nu, Nv, Nw
YR RV Jit iNAE P-Nu, Ny, Nw 2 [A]
Ven(surge) Supply voltage (surge) Applied between P-Nuy, Nv, Nw 500 v
Vces ;%EE?F&-Z{Eﬂ‘.&ZIEﬂEEE Vee=0V, Ic=0.1mA,T,=25C 600 \Y,
Collector-emitter voltage
L IGBT S AR HLI — ope
tle Each IGBT collector current Tc=25°C 15 A
P IGBT R (I&fE) Tc=25°C, 7482 1ms [kt 5 B
tlcp 30 A
Each IGBT collector current (peak) [T, = 25°C , less than 1ms
AL Tc=25°C, f§— )
Pc S 41 w
Collector dissipation Tc = 25°C, per 1 chip
iR -
Ty ; ({F 1/Note 1) -40~+150 °C

Junction temperature

1 R SREBEH R RIN Th S R R A IRAUE N 150°C(@Te < 100°C). HAE, AT Hi R R RETh SR BEHL 2 4 T
i, ~FRIE5EE R BRE] N Tiave) < 125°C(@Te <1007C).
Note 1 : The maximum junction temperature rating of the power chips integrated within the IPM is 150C (@ Tc< 100°C).
However, to ensure safe operation of the IPM, the average junction temperature should be limited to T, (ave) < 125C (@

Tc<100C).

#5438 47 /Control Part

Ziine) ¥ THE&MF BiEE LR TA
Symbol Parameter Conditions Ratings Units
3"3 I :/\ N, A3 S
il R HEIN7E VoH»-COMn), Vor)-COM ) [H] N
Vo Control power Applied between Vpn)-COMn),Vpr)-COML -0.3~20 v
supply voltage (H) (H), VD(L) L)
1 it 4 it . .
FREERIRIE ) e g e )-U, Ve Vi Ve W 2 I -
Vs High side control Aoplied between VaruU VeV Ve W -0.3~20 \Y,
supply voltage PP B, VBV)ITY, VBIW)
JtINAE INGu), INGav), INgEw) -COMn), IN(L),
Vin LDV |N(LV)., INww)-COM vy, Z [8] 0.3~Vp+0.3 v
Input voltage Applied between INHu), INHY), INHW)
-COMm), INwu), INwy), INawy-COM(
A A S FE HEHIN7E VEo-COM ) [H] _
Vo Fault output voltage | Applied between Veo- COM) 0.3-Vp+0.3 v
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TS BIP60015G-A
o i PR H R FE 51 A Veo A0V FLIR 5 mA
Fault output current | Sink current at Vro terminal
V) \T‘T" /‘Ix N Ny N
AR RIE | e C-cOMu2 I y
Ven | Current sensing . -0.3~Vp+0.3 \Y
. Applied between Cin- COM)
input voltage
B/ #4i/Total System
5N Z2¥ T Boels | B
Symbol Parameter Conditions Ratings | Units
S[%jfj FLR IR IR CRLBR IR | vp = 13.5~16.5V, Ty = 125°C, JEE S
v Zj?: jj)t ti | ¥, 4F Sus 400 v
PNPROT) el protection supply Vp = 13.5~16.5V, inverter part T, =
voltage limit (short circuit N
protection capability) 125°C, non-repetitive, less than Sus
B SE AR AR IR
Tc Module case operation -40°C<T,<150°C, K 2 (Fig 2.) -40~+125 | °C
temperature
> N=Nz=g
TSTG ﬁﬁ%‘/f%ﬁﬁm& _40~+125 cC
Storage temperature
60Hz, IE52IIE, A1 708, B ol
: 5 Hi s 2 1]
v 4t i [ /lsolation volt ; 1500 | V
180 &% [k /Isolation voltage 60Hz, sinusoidal, AC 1 minute, rms
connection pins to heat sink plate
#H/Thermal Resistance
N 2 T R/ME | 0BUME | BKE | AL
Symbol Parameter Conditions Min. Typ. Max. Units
Rth' Q é%;ﬁ'%%ﬁ‘] f@@i%ﬁ IGBT T‘—‘J‘LB% ( 1/6 *ﬁﬁ%) _ _ 3 O cC/W
i 1 ] Inverter IGBT part (per 1/6 module) '
Junction to case | .y s "
Rugor | thermal fiif&?o oo (( " rﬁé)iji%u)le) ] ] 38 | W
resistance part (p
B S fF 14 /Electrical Characteristics
(Ts=25°C,F%E 5 4MF: B /unless otherwise noted)
WA 335 Inverter Part
N SH U THE%M RAME | 4 RUME | BORE | B
Symbol Parameter Conditions Min. Typ. Max. Units
SRR AT BRI IR | \p=Vgs=15V, ViN=5V,
VcE(sar) CoIIectpr-emltter lc=15A, T, =25°C - 1.7 2.2
saturation voltage \V;
FRD iF il HLJE Vin=0V, lc=15A,
VE Copo - 1.8 23
FRD forward voltage T, =25°C
BRI MRS | Vee=Vces, Vee=0V,
Ices Collector-Emitter leakage T,225°C - - 0.1 mA
current
Datasheet WI-DO6F07-H-0086 Rev A/2 Page 5 of 14
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FFd B[]
fon Turn-on time i 720 i ns
T AE X 1]
- toiony Turn-on across time 200 ns
I'-? ﬁli trr S PRSI T - 180 - ns
sidge Reverse recovery time
torr RITI1E] - 560 - ns
Turn-off time Ven=400V
tC(OFF) %I}Eﬁﬁcyaﬁlﬁj VD=VBS=15V, IC = 15A, - 75 - ns
Turn-off across time Vi = 0~5V.T, =25°C
ton iﬁ_ﬂiﬂme PR SR (FE 2D - 840 - ns
oo FFiE A YA ] Inductive load (Note 2) ] 260 ] i,
i ©N| Turn-on across time
low | tr | SFKSIEE - | 180 i ns
side Reverse recovery time
tore RN i) - 580 - ns
Turn-off time
SR W5 St [a]
1O | T\moff across time ) 65 ) ns

VE 2: ton F tore LR Y HE IR SH A2 A HL I (IC) FIAEHIE IR 8] o toony ™ toorm FB7E PN 3045 R BT I K sh 244, IGBT
KGN, 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.

VAN o Ve
90% / S~ //Av/
// \\ // %\90%
/ \\ / \\‘
an [\
/ \ // \
/ \ , .
\ / \
10%7- tc(on) 1 10% 10% | 10%
/ %H\ . O te(of)
H i —_— - é —_—
VlN
ton toff
B 3. FF SR E X
Fig 3. Switching Time Definition
#4138 /Control Part
5 ¥ TAE&M B/ME | BBUE | &KME | B
Symbol Parameter Conditions Min. Typ. Max. Units
Vpr)=15V,
IDL VD ﬁ%%? Eﬁj}ﬁ I\;\I(LU,L\/,LW)—O VD(L)-COM(L) —_— — 1 0 mA
cQuurlsaﬁent VoSUPPYY =15V,
loH IN(Hu,HvEW)= | VDHW)-COMH) --- - 600
ov UA
Vs i HLI Ves=15V,
| . _ | VewyrU, VewyV,
QBs Quiescent Vgs supply | IN(HuHvHW)= Ve W - - 200
current oV BW)”
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Vein=0V, Vro H % 10K L$i
VFoH 5V 4.9 --- -
A A L PR Vo circuit: 10K to 5V pull-up
Fault output voltage Vein=1V, Vro % 10K EF7 3| Vv
VFoL 5V - - 0.8
Vo circuit: 10K to 5V pull-up
RS CRA fd K L Tc=-40~100°C, Vp=15V
VeiNef) Short circuit trip level (7 3/ Note3) 0.455 | 0.480 | 0.505
ol S D)
UVbLp Detection level (LS) 9.0 10.0 1.0
UVpr | PEHEAESRE (R ALY (f5%) 100 | 1.0 | 120
Supply circuit Rest level (LS) v
under-voltage Fer il 8P (et )
UVeso protection Detection level (HS) 9.0 100 1.0
TS CRyig)
UVesr Rest level (HS) 10.0 11.0 12.0
AR A = i Pk 5
tro | Ji 40 us
Fault-out pulse width
i 5 i R LVIC T,=90°C 263 | 277 | 291
Vor Voltage of \Y
tempetature LVIC T,=25°C 0.88 1.13 1.39
R RS _
Tso | Temperature Vo)=15V, 100 120 140 C
Detect LVIC temperature
shutdown
H 2% R PR B
Reson) | BS driver ON - 230 - Q
resistance
ViNoN T8 B JEIALE INHU), INGHY), INHw) . . 3.0
©ON) | ON threshold voltage | -COM), INwu), INw), '
IN@ww)-COM )2 [H] v
Vv KR {E HEL & OFF Applied between IN(Hu), IN#v), 0.8 . .
NOFD | threshold voltage IN(w) -COMh), INwuy, IN), '
INww)-COM
¥E 3 HA T IS A s R A IR R DI RE
Note3: Only low side has short circuit protection and over temperature protection.
15 #5445 i/ Temperature analog output
: g
L £5°C
% i
%

15

1

0.5
10

30 a0 50 60 70 80 90

Temperature [°C]

P 4zt A
Fig 4. Voltage of tempetature

100 110
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BIP60015G-A

BUIRAS P A4 % f/Mechanical Characteristics and Ratings

i) THE&M R/ME | BBME | BKME | B
Symbol Conditions Min. Typ. Max. Units
ZALHISE LALWERT: M3 SEFEE: 0.62N-m 05 | o2 08 | N

Mounting torque | Mounting screw: - M3 | Recommended 0.62N.m ' ’ ’
HiE
Weight 9.3 9
%ﬁﬁﬂzﬁfﬁ Z K 5 (See Fig 5) - - 100 um
Device flatness
| (+)
A0ANAAAAAAAARA
D C o
| =g
U L UUY
Kl 5. iz EAL S
Fig 5. Flatness Measurement Position
¥ T E %4 /Recommended Operating Conditions
5 Z2¥ THE&MF B/ME | RBUME | &KE | B
Symbol Parameter Conditions Min. Typ. Max. | Units
LY HL Jit J£E P-Nu, Nv, Nw 2 []
Ven Supply voltage Applied between P -Nuy, Ny, Ny 300 400
. . it iN7E Vory-COMn),Vpr)-COM
o 2] e ﬁzt_ﬂgf D(H) ), Vo) L
Vb Control supply . 13.5 15.0 16.5
voltage Applied between Vv
Vor)-COM),Vor)-COM,
T . it IN7E Vewy-U, Vew)-V,VewyW <
fei i 2 1) i B 4 P %mﬂf B, VBV Vew)W <
Vos High side control _ 13.5 15.0 18.5
supply voltage Applied between Vguy-U,
VB(V)-V,VB(W)-W
) PR PR B
AVo. | Control suppl -1 1 Vius
AVpg | ZONtro SUPPLY
variation
By LA B PR B IX
topap | FITE EHTEMIANE S 10 Us
Blanking time for For each input signal '
preventing arm-short
A\ f2
fown | PWMEIN S -20°C<Tc<100°C,-40°C<T<125C | - 20 | kHz
PWM input signal
e LA o it iIN7E Nu, Nv, Nw- COM@) 2
il | (PR, M e COMUZ T
Vsen | Voltage for current ) - -4 - 4 \Y
sensing Applied betwee_n Nu, Nv, Nw
-COM,) (Including surge voltage)
Datasheet WI-DO6F07-H-0086 Rev A/2 Page 8 of 14
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IPM 15373 g&i £ B /Time charts of IPM Protection Function

T 4P /0Over Current Protection

EHESmA

Input Signal é é 5(

IGBT G-EfLJE
IGBT G-E Voltage

a7

a6

al  eeeeeeeeefe- R over current
i

IGBTE
IGBT Current

T FRL B L
Voltage of Shunt

over current reference

..............................................................

>

...................................................

Resistance

MR E S a3

TFO=40US(TYP.)

Fault Output Signal

6.1 Ry

Fig 6. Over Current Protection

CBUNFA 5 A it L B AT RC 8 I 4%

Low-side only ,with the external shunt resistance and RC filter)

al IGBTIE® LAE, #itiHER
Normal operation: IGBT ON and carrying current
a2 S HL R RS S e
Over current detection and filter
a3 hfE(E T TR
Fault output timer operation starts
a4 |IGBTRIHT
IGBT turns off
a5 IGBTAT RWrikEs
IGBT OFF state

ab WFE(E SR E E T, (HIGBTLE F—ANm B FHRIANG S A4 & T8
Vo finishes output, but IGBTs don’t turn on until inputting next ON signal.

a7 YHINES HL-HE, IGBTIE® LI

Normal operation: IGBT ON and outputs current by next ON signal(L—H).
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TR E#/Under-Voltage Protection of Low-side

EHIESHA
Input Signal 55

IGBT G-EH/E b6

IGBT G-E Voltage

b7
IGBT H.if
IGBT Current

FEH IR R
Supply Voltage

HRAE S

b3 Tro=40us(TYP.) i
Fault Output Signal >|

Kl 7. P RS
Fig 7.Under-Voltage Protection of Low-side

b1 IGBTIE® T4, f#ith
Normal operation: IGBT ON and carrying current
b2 RIELRY I (UVblp)
Under voltage detection (UVprp)
b3 k(5 5y K T
Fault output timer operation starts
b4 KEWE (UVpr)
Under voltage reset (UVpr)
b5 IGBTAT RErikA
IGBT OFF state
b6 k(S5 KR R Y, (HIGBTAE F — AN PR NS 5 B A 271
Vo finishes output, but IGBTs don’t turn on until inputting next ON signal.
b7 MG 5 HL-HE, IGBTIEH TIE
Normal operation: IGBT ON and outputs current by next ON signal(L—H).

R E{#$7/Under-Voltage Protection of High-side

B SR
Input Signal ‘ 55

IGBT G-EHiJE c6

IGBT G-E Voltage

3 OO R L]
s -

c7
IGBT HLifi
IGBT Current

St LRGN
Supply Voltage

c3

AR R
Fault Outout Sianal .
Kl 8. B R RS

Fig 8.Under-Voltage Protection of High-side
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cl IGBTIE® TAE, #ith
Normal operation: IGBT ON and carrying current
c2 KJELRF I (UVesp)
Under voltage detection (UVesp)
c3  WE(E SRR ESE, B R TS T
No fault output signal
c4d XRIEWE (UVssr)
Under voltage reset (UVasr)
c5 IGBT4b T RWrikas
IGBT OFF state
c6 KIECWKE, HIGBTLE N — i P A5 T I 4 2Tl
Under voltage reset, but IGBTs don’t turn on until inputting next ON signal.
c7 HEAE S HL-HE, IGBTIEH T.14E
Normal operation: IGBT ON and outputs current by next ON signal(L—H).

7 7 F B #& /Typical Application Circuit

1iNc N
c1 bt c2 2AVBap VBU

4' 1T pl24
l OUTHU —|§
UA23
SLVB(v) vBY e
L L
OUTHV _|§
VA 22
4AVB (w) VBW vs© M
ﬁ
OUTHW —”ﬁ
wl21
Gate SN INHU vew
Gate GIIN“W) INHV
7 TN (Hw)
Gate INHW
SIVD ) VDH C3== =(Cde
- l
MCU T o)couw
T 10ATN (L) " . _|'{
Gate L ”IIN(LV) INLV Nib20

T IZI’IN(LW) N
ouTLV _|
Rs
Nold L A

Fault VFO
VL OouTLW —| =
COM comL )&'
VOT vor CIN
15lC IN
[
N
C4+ R1
=

9. BT R ] Hi
Fig 9. Typical Application Circuit
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1. WG 5= P AR, AR IERAEREE, AAGLRII AT Rk, A IRCUEBFEERIN, RIS SEEIT A
G T 7 P s Y B

Input drive is High-Active type, to prevent malfunction, the wiring of each input should be as short as possible. When
using RC Filter circuit, make sure the input signal level meet the turn-on and turn-off threshold voltage.
2. h TR N E T EHRVIC, Hyiih 1 il SMCUSG 7 BLEAHE, AN 5 ST GRS A He 4% 45 1 25 HL i

As the module has a dedicated HVIC, direct coupling to MCU without any opto-coupler or transformer isolation is
possible.
3. H 2 LB U N B R EIUL V. W

Bootstrap negative electrodes should be connected to U, V, W terminals directly and separated from the main output
wires.
4 VFORJFIITIERL, HAZ S EMNIEE—N210kQ (1 Ehr A B b4z ]+5V/3.3V LS.

VFO output is open drain type. It should be pulled up to the positive side of a 5V/3.3V power supply by a resistor of
about 10kQ.
5. RIFEIERT . CARIIN H] H BUE BORITE1~2uS . SEWTIN [A) AT BefE A A1 L AN R T 22 0 e84k . IR, CAILFE/ A
ZEy UMY

The time constant R1. C4 of the protection circuit should be selected in the range of 1.0-2us. SC interrupting time might
vary with the wiring pattern. Tight tolerance, temp-compensated type is recommended for R1,C5.
6. T LA A B R AT B A ST IPM.

All capacitors should be mounted as close to the terminals of the IPM as possible.
7.8 THIIEME I, i RE A SP&N AR 51 LR T REMIAT, HEFZFEP&N T~ 2 A N£]0.1~0.22uF RIMLCCARSIE I
HLAY o

To prevent surge destruction, the wiring between the smoothing capacitor and the P&N terminals should be as short as
possible. Generally, a 0.1-0.22uF snubber between the P&N terminals is recommended
8. IANCOMifi (9&16J) FEIPMA S CEHEAE ik, AMEE—COM TEREFIGND, Ji— i 7~ LT % .

Two COM terminals (9 & 16 pin) are connected inside IPM, please connect either one to the power supply GND outside
and leave another one open.
9. IRz HhiE I PCBE LBOERL B DM, FEH(E 5 W Re 2P| Dh AR A FE R, HERR AL 5 A0 2 .

If control GND is connected to power GND by broad pattern, it may cause malfunction by power GND fluctuation. It is
recommended to connect control GND and power GND at only one point.
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1 3&4 Bi ¥ El/Detailed Package Outline Drawings

$3/Package: BIP25-3824
CEA7/Unit: mm)

. (1.22)
é 0x1,7784+0.20=35.5 —
=
160,540,
0.5 | 204
A pe
- s 0= i
s =) =
= 90°~95°
.
j@' 35:03 - k_‘h
2 ° ‘& S t B
3 ; D) = =4 =
N 0 DHM 2 (E =
N YYWWILLLLZ 5 -t
-®- R B =+
WYy oy ! )
‘Ni _:- 3‘:5.‘I|_|
3x1.2
Bl B0
0.55 . &
- 43 1.2 dﬂ Tﬁ :l
- H ! H
3 | JHLLW (1.2)
: 2756 DETAIL A
:“J 14%2.54:0.20=35.56, (2756 SCALE 41
| (1.22)
9. HAHCERIER
Fig 9.Detailed Package Outline Drawings
A3 /Packing
(ES pcs/BLE RHE TN & N &FE pcs/#
package pcs/tube tube/ inner box inner box/ carton pcs/carton
L tube 12 6 5 360
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72 58 B 2540 /RESTRICTIONS ON PRODUCT USE

AGEREA A BE ™ wh EEE, ATRER A ARG 220, P - A e 1B SR

JEAR AT — BT 3G i SR AT S, (H2 7 i m] R T2 R M 3 A A i R T
T8, B R R el R AR A NS, KR, AR MERESE, B EIURE. K
REJEX R PR R S it S5 2 e it

AR A B3 AT RS TR DN ABER . et EBE . DAL E . KA R
WA RS, AT TR TEEEEORI S s, AR N T2 iE A ST i
H, AATHBEORREAR TR s 8. Plshiocmns . BrRs 5 M2 seg, At
A PR AR H Ao 8 R PH AT RE A AE A LR

The information contained herein is subject to change without notice.

BYD Semiconductor Co., Ltd. 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 BYD 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 BYD products are used within specified operating ranges as set forth in the most recent BYD
products specifications.

The BYD 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 BYD 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 BYD products listed in this document shall be
made at the customer’s own risk.
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