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General Description

BIPE60015S is a newly designed and developed
compact packaged intelligent power module by
BYD.This product has the advantages of compact
packaging and strong anti-interference ability, and
realizes the best with insulated IGBT. It integrates
under-voltage lockout circuit, over-current
protection circuit and driving circuit, further
improving the reliability of system. The built-in High
Voltage integrated circuit(HVIC) provides drive
function without the need for option of discrete
negative terminals, each phase current of the
inverter can be monitored independently. This
compact product helps to simplify and reduce the
volume of multifunctional and complex products
such as air-conditioners, washing machines and
refrigerators.
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o XHMEEMK (DBC) , RIMFH BT

® 600V 15A=HHIGBTWi A4y, W E IRIRSFIL]
RIS R HEEHIIC

® LM AHE A, TSRS DA L

o NEEILERBE (HVIC) Az M,
K H L FE YR DR BN

® PN EE L R ThRE
o N E AR R TIRE

* MR AT

BIFE60015S

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

® Outputting LVIC temperature by analog signal

® Optional over-temperature protection function

I FH s

® i, PEARHIEAMR A

® NIRAas

o fAllizl R4

® /NIFRAZFARANUL S R GUE I = A E

Applications

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

® Home appliances applications like air
conditioner and washing machine

1% /Package

DIP26-S
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&3 % /Internal Equivalent Circuit
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Fig 1. Internal Equivalent Circuit
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Fig 2. Pin Configuration(Top View)
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| #SE BIPE60015S
5| i #iiR/Pin Descriptions
5 HS 5| 44 i3
Pin Name Descriptions
1 NC JCIE A .
No connection
5 VS(U) U AH_E 8 3R 3 F Y
Drive power ground for high side U phase
Drive power terminal for high side U phase
BTN 5 N
4 VS(V) VﬁLa%m%ﬁﬂ o
Drive power ground for high side V phase
0 57 S
5 VB(Y) Vﬁia%ﬂ%&% o
Drive power terminal for high side V phase
W AH _H 8 3K ) L 5 b
6 VSW) Drive power ground for high side W phase
W HH_E & 3K 5 F i
/ VBW) Drive power terminal for high side W phase
o NHUy | YR S
Control signal input for high side U phase
e 4o = N
Control signal input for high side V phase
W HH b8 2 1145 5 4 N\ i
19 IN(HW) Control signal input for high side W phase
B
i VD(H) High side control power supply
R L5 GND S
12 COM(H) GND terminal of high side control power supply
U AR B2 13 50 A
13 IN(LU) Control signal input for low side U phase
VAH TN B RIS 55\
14 IN(LV) Control signal input for low side V phase
W HH B #1145 5 A\ i
15 IN(LW) Control signal input for low side W phase
g Jos t N
Low side control power supply
L B S
17 VFO Fault output
.8 CIN Fi B HL LRI
Capacitor (low-pass Filter) for over-current detection input
TR LR GND i
19 COM(L) GND terminal of low side control power supply
20 voT 5L P T
Temperature analog output
o W W I IGBT %4 i
Emitter for low side W phase

7L
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2 NV VAT IGBT KA B
Emitter for low side V phase
3 NU U I N IGBT & 5 #ii
Emitter for low side U phase
W i 1 o
& w output for W phase
VA 6 1 o
25 \ output for V phase
U A% H
26 v output for U phase
- 5 RN
DC input of inverter

BK 4 51%i 2 {E/Absolute Maximum Ratings

(Tu=25°C, K&k 7 4hE B /unless otherwise noted)

> A H nvertier rFa
AR 28 # 4 inverter Part
Giine) Z2H THE%M BiEE LR TA
Symbol Parameter Conditions Ratings Units
Ven FLYR 0 7E P-Nu, Nv, Nw 2 [H] 450 Vv
Supp!y voltage Applied between P-Ny, Nv, Nw
HLIR IR Jiti iNE P-Nu, Nv, Nw 2 [8]
Ven(surge) Supply voltage (surge) Applied between P-Ny, Nv, Nw 500 v
Vors [ BB IR AR Vee=0V, 16=0.1mA,Ty=25C 600 v
Collector-emitter voltage
AR IGBT £ Ftl it 23
*le IEach IGBT collector current e =25C 15 A
4] BT IGBT L st i (UgAE ) Tc=25C, ¥rs: 1ms ke 58 & 30 A
—eP Each IGBT collector current (peak) [Tc =25C , less than 1ms
b [REHIIR Tc=25C, ff—F 35 W
Collector dissipation Tc =25°C, per 1 chip
Ve o =]
T, [ (7% 1/Note 1) 40~+150 | T
Junction temperature

1 FERD YR B S T E S R A IR AT Y 150°C(@Te < 100°C). 12, 4T MR BT 3L 22 4 T
i, “FIEEE R RN Tyave) € 125°C(@Tc £100°C).

Note 1 : The maximum junction temperature rating of the power chips integrated within the IPM is 150°C (@ Tc< 100C).
However, to ensure safe operation of the IPM, the average junction temperature should be limited to T, (ave) < 125C (@
Tc<100C).

#4584 /Control Part
Zine] S8 TR BUEE LN 7A
Symbol Parameter Conditions Ratings Units
25 i Y 5 \ "
il IR it I 7E Vor»-COM ), Vor)-COM 1y [8] -
Vo | Control power Applied between Vo COM,Vor-COM 0322 v
supply voltage pp D(H) (H), VD(L) L)
o iy 478 it , .
'j.lﬁﬁE.%Jﬁﬂjﬂ i JIn7E Vewy-U, Vew)-V,Vew)-W Z ] -
Vs High side control Aoplied between VaruU VeV Ve W -0.3~20 \Y,
supply voltage pp B(U)-Y, VB(V)-V, VBW)
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JitENAE INHu), INv), INHw) -COMH), IN(Lu),
LPANGENES INwv), IN@w)»-COM ), [H]
V ' ’ -0.3~Vp+0.3 V
N Input voltage Applied between INnHu), IN#HY), INEHW) ?
-COMgw), INwuy, INwv), INow-COM
i A S FE HEIN7E VEo-COM ) [1] _
Vo Fault output voltage | Applied between Vro- COM 0.3~Vp*0.3 v
o | B 153110 Veo A B o A
Fault output current | Sink current at Vro terminal
i R K] % . .
AR RIE ¢ .cOMu2 I .
Ve Current sensing . -0.3~Vp+0.3 \%
. Applied between Cin- COM)
input voltage
B R SiTotal System
Ziine) ¥ THE&MF e | B
Symbol Parameter Conditions Ratings | Units
SI%TF F'é,ﬁEEEKE%'J (%EE%{% VD = 135~165V, TJ = 125°C, E”EEE
P P, /NT 5us
VenproT) | Self protection supply ’ , 400 \Y;
o D Vp = 13.5~16.5V, inverter part T, =
voltage limit (short circuit . "
. . 125°C, non-repetitive, less than Sus
protection capability)
Bt Fefk TARIRE
Tc Module case operation -40°C<T,<150°C, K 3 (Fig 3.) -40~+125 C
temperature
‘ N=Nz=g
Tste (PRI (3 2/Note 2) -40~+125 | C
Storage temperature
60Hz, 1E3ZuETE, 220 1 408, Fra sl
: 5 1 2 1]
v 424 1 J¥ lsolation volt ; 2000 |V
S0 &% [k /Isolation voltage 60Hz, sinusoidal, AC 1 minute, rms
connection pins to heat sink plate
2. HERRIAS R AR B R BE 53 )y 5~35°C F1 45~T75% .
Note 2 : Recommended module storage temperature and humidity are 5 to 35 “C and 45 to 75%, respectively .
IGBT chip position
m
i‘='.‘ i
|
]
U\ Tc point
Heat sink side
P 3. SRl A
Fig 3. Tc Measurement Point
YR A/1 RIR 5 of 17
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#FH/Thermal Resistance
s ¥ TAE%AM B/AME | BRUE | &KME | B
Symbol Parameter Conditions Min. Typ. Max. Units
Rocoo | BRI | EAREIGBT Wy (R 16 BLH ] ] P
(el HEH Inverter IGBT part (per 1/6 module) ]
Junction to case
_ WiArds FRD &9 (5 1/6 Bidlo) .
Ring-or the_rmal inverter FRD part (per 1/6 module) 4.0 CIW
resistance
S %t /Electrical Characteristics
(Tu=25C, k&4 5 4ME B /unless otherwise noted)
Wi72r 223 4 Inverter Part
i SR Ui TAHEXM B/ME | BBE | BKE | B
Symbol Parameter Conditions Min. Typ. Max. Units
> By =Ly T
%%*&_kﬁj‘*&”ﬂ L@A*H EEAJ__E VD=VBS=1 5V, V|N=5V,
VcE(sam Collector-emitter _ e - 1.7 2.2
) Ic=10A, T, =25C
saturation voltage Vv
vV FRD IE [ H & Vin=0V, lc=10A, i 18 23
F FRD forward voltage Ty=25TC ) '
GABE-RARRAR |\ mveme, Ver=0V.
Ices Collector-Emitter leakage o - - 0.1 mA
Ty=25C
current
ton }Fﬂﬁﬂ#lﬂ. - 720 - ns
Turn-on time
tcon) JFIBAL X ) . - 120 - ns
e Turn-on across time
High gr | SRR > 100 - ns
side Reversg recovery time
R W et (1]
torr . - 900 - ns
Turn-off time
%%ﬁ*yaﬂ‘ I\Ej VPN=4OOV,
tcioFF) - _ Vp=Ves=15V, Ic = 10A, - 130 - ns
Turn-off across time _ P
T ViNn=0~5V, T, =257C,
ton | 2PN B R G 3) - | 820 i ns
Turn-gn t|m? inductive load (Note 3)
T8 28 X} [a]
tcon) . - 150 - ns
i Turn-7c3n acrf)ss time
Low trr S R . - 87 - ns
side Reverge recovery time
torr ORI T - 860 - ns
Turn-off time
KT AZ SN (]
to(orr) Turn-off across time 130 ns
VE 3: ton F torr IR Y 3 IR SH A2 B L 4 (IC) AL S ZEIR I /] o toonBl tcorr TR TE N ERA I TR SN 444,  IGBT

AU FRAE R, 5K 4.

Note 3 : 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 4.
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— /N | e
. 7\[\' o c I / ~—
p A)/ \ %90%
// \\ // \
// \ // \\
// \\\ // \\
10% 7 to(on) f\ 10% 10% l \‘\7\;10%
4/ TN 4 Len
VIN
_'to% toff
Bl 4. FFocm A E X
Fig 4. Switching Time Definition
%4138 4 /Control Part
i S TAE%AMF B/AME | BBE | BRKME | B
Symbol Parameter Conditions Min. Typ. Max. Units
Vou)=15YV,
Vp B 25 HLi7 I\’/\I(LU,LV,LW)zo VpL)-COM, - - 1.0 mA
Ioa CQuurlrt(e;c;ent Vp supply Vou=15V,
IN(HuHvHW)= | VoHw)-COMH) - --- 3.0 mA
ov
Ves=15V,
. ; ”\?(SHU HVH’W)= VewrU, VewyV, - --- 0.15 mA
FEMH Ves FRAS R o Vew)y-W
lass Quiescent Vas supply -
current per phase Ves=15V, Vewu)-U, Vew)-V.
perp IN(HU,HVHW)= U e BT --- -- 1.0 mA
5V Vew)-W
VC|N=0V, VFO Eﬁﬁ% 10K J:?_TL@J
Vron 5V 4.9
AR S L L Vo circuit: 10K to 5V pull-up
Fault output voltage Vein=1V, Vro Hi% 10K Ffi 2| Vv
VFoL 5V - - 0.8
Vko circuit: 10K to 5V puli-up
B DR i K L Tc=-40~100C, Vp=15V
VeiN(ref) Short circuit trip level (7 4 / Note 4) 0.455 0.48 0.505
DA F L % DR AP R P
tein_fiter | [B] Short circuit filter - - 400 -- ns
time(integrated filter)
R f R 2 FO Wi
TeinFo | HZER) Short circuit - 450 850 1050 ns
trip to FO output delay
Fer il FS - (A o)
UVbLp Detection level (LS) 94 10.0 1.0
UVoe | BEBAEEOCR(RY | AR (%3 100 | 110 | 120
Supp|y circuit Rest level (LS) v
under-voltage For il e~ ey )
UVeso protection Detection level (HS) 9.0 10.0 1.0
SO HF R
UVBsr Rest level (HS) 10.0 11.0 12.0
P A/1
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BYD) | yeu
— | T BIPEG60015S
WA S A H bk o 9
tro JE 40 - -—- us
Fault-out pulse width
T P A U LVIC T,=90°C 2.63 2.77 2.91
Vor Voltage of \Y
tempetature LVIC T,=25C 0.86 1.13 1.38
U _
Tso | Temperature Vou=15V, 100 120 140 C
Detect LVIC temperature
shutdown
H 2 AR A PR R REL
Rssoon) | BS driver ON --- - 230 - Q
resistance
S A JENAE INHU), INHY), INHw)
VIN(ON) ON threshold voltage -COM(H), |N(|_U), |N(|_v), -—- 2.1 2.6
INw)-COM )2 [H] Vv
T BRI AE H . OFF Applied between INHu), INHy),
Vinorr) | threshold voltage INHw)y -COM#), INu), INwy), 0.8 14 -
INww)-COM,)
BINTHHBEE | Hy 6 8 10
Ry Input pull down o kQ
resistance Lin 6 7.7 11
VE 4 R A T WIRE)EA R ORI IR OR A D e
Note 4: Only low side has short circuit protection and over temperature protection.
15 B4 %i i/ Temperature analog output
a4
|
25 1L s e PR 7/
3 / /
| o
| 5°C
s 25 f/ //
5 / /
/ 7
i /
15 /
/ =
1 =iplc
/ |
|
/ |
0.5 !
10 20 30 40 50 60 70 20 90 100 110 120

P 5. 2 i R
Fig 5. Voltage of tempetature
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Temperature
Signal

(1) 4 VOT 3|4 F 4 5K Q HLFHRF, P93 i w4 3h
(2) 4 VOT 5| A T+ BB,

(3

(4) VOT 4

f': %
i
+ I
g
R R B S e S R e S

BIPE60015S

L EATASIR

Inside IC

[

K 6. lmriﬁuﬂjﬁﬁ,ﬂﬁ

Fig 6. circuit of tempetature

REM B, JRFE S ThRg
Al DUAE A iR R T Re R A DR
MFE R RS HIES, W 3.3V MCU B, IR m T RS Vor S B s 8 i 42 il EM? HJE 3.3V,
NT R MCU, BFE Vorfint 5 3.3V f#i B 2 8 in N —ANHAL W
NS TR AT LVIC R, FRARE B R R DR 7 45

MCU

-||—

A
N=4-Al

A
4l

PARy 1bid s o

B4R 14 A5 2 {E/Mechanical Characteristics and Ratings

Giine) THEst BME | ABME | BRKE | B
Symbol Conditions Min. Typ. Max. Units
LA LHNEE]: -M3 HEAFIEH : 0.62N'm .

Mounting torque | Mounting screw: - M3 | Recommended 0.62N.m 0.5 0.62 0.75 N'm
Weight 574 9
%ﬁc%ﬁg Z LK 7 (See Fig 7) - - 100 um
Device flatness
I+]
N ]
il
ﬂﬂvﬂﬂv&ﬂﬂg >3 i M‘I
O O
H
=0 KV T O
\:><i/ N .
EV_‘:Z::/‘ _____________ \ |
< O
U uUuuu
Bl 7. PN EALE
Fig 7. Flatness Measurement Position
iy R A/1 FIR 9 of 17
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HHE T /% /Recommended Operating Conditions
s ¥ TS B/ME | 1RME | BXE | B
Symbol Parameter Conditions Min. Typ. Max. | Units
Y5 L it INAE P-Nu, Nv, Nw 2 [8]
Ven Supply voltage Applied between P -Nuy, Nv, Nw 300 ¢oo
. . ] £ Vpr-COMH),Vpr)-COM
o o] P P flﬂmﬂf D(H) (H), V(L) L
Vb Control supply . 13.5 15.0 16.5
voltage Applied between v
VoH)-COM),Vor)-COM,)
A XX e ] E Veu)»-U, Vew)-V,Vew)-W 2
B A P gmr U, VawrV.VeawrW 2
V i i 13.5 15.0 18.5
ke sHJ%I’;;I(\ZI/iltCaO;etrol Applied between Vpuy-U,
Vew)-V,Vew)-W
2 1] FL Y5 R R U B0
AVo, | control | 1 1 \V/i
AVps or_1tr_o supply - - us
variation
By 1 MR B IE R FE X
ey | T & TGS o | - .
Blanking time for For each input signal '
preventing arm-short
A =3
foun | PWMEIAG 5 20°C<Tc<100°C,-40°C<T)<125C | - 20 kHz
PWM input signal
] N i A Nu, Nv, Nw- COMLZ |
F A T B ?gjf;wg% e WL
Vsen | Voltage for current ) - -4 - 4 \%
sensing Applied betwee_n Nu, Nv, Nw
-COMy, (Including surge voltage)
=YL A/1 TR 10 of 17
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IPM &9 ThEert = B /Time charts of IPM Protection Function
T R$/Over Current Protection

GRS TN P
ThputSignal 2 5( K~
B : ) SR
E a4 ' : a7
H ab
L BTG EHE : E—
GBTG-E Voltage 5 : .

over current

G BTHR
BT Current

ab

over currentre ference

8 47 FELPH FEL R
Voltage ofShunt
Resistance

HEESH Y a3 Tro=40us(TYP.)

FaultOutputSignal

K 8. it R

Fig 8. Over Current Protection

A B8 AR 73 FE BRI RC 83 2%
Low-side only ,with the external shunt resistance and RC filter)

al

a2

a3

a4

ab

ab

a7

IGBT1EH LAE, ft Hii

Normal operation: IGBT ON and carrying current

Lt R VAN A2 B

Over current detection and filter

RS T T 4R

Fault output timer operation starts

IGBT Xl

IGBT turns off

IGBTAL TR Wik

IGBT OFF state

WS S K S S, HIGBTAE R — M E HCPRINAG S A4 2 F il
Vo finishes output, but IGBTs don’t turn on until inputting next ON signal.
M NG5 HL—HE, IGBTIEH T4

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

ECULR=E DN

IhputSignal 55

GBT G HUE Eé b6 N
GBTGE Volage : L

b7
G BT M ,/\
G BT Current

Supply Volage

b3 Tep=40us@YP.)

WSS
FaukOutputSignal

K 9. THERIELR Y
Fig 9.Under-Voltage Protection of Low-side

b1 IGBTIEW TAE, fiitdEi
Normal operation: IGBT ON and carrying current
b2 KIEARYF N (UVop)
Under voltage detection (UVpLp)
b3 HiE (S T A T
Fault output timer operation starts
b4 KEE (UVpr)
Under voltage reset (UVpr)
b5 IGBTih T KWRAS
IGBT OFF state
b6 kElE S K E m T, (EIGBTLE F — AN P N5 55 A 2 1@
Vo finishes output, but IGBTs don’t turn on until inputting next ON signal.
b7 N5 5 HL-HE, IGBTIE® LIE
Normal operation: IGBT ON and outputs current by next ON signal(L—H).

E# R EAR47/Under-Voltage Protection of High-side

bl

IGBT GEHLIE ( c6 :

IGBT G £ Voltage

IGBT i s | g -
IGBT Curent _/\/\ /\/ : >N \

P L5 L
Supply Voltage

3

[CEERCE
Fault Outout Sianal
K 10. EHFRIE GRS
Fig 10.Under-Voltage Protection of High-side
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BwD) | -5
Q | FFE BIPE60015S

c

c2

c3

c4

c5

c6

c/

IGBTIEH TAE, fith R

Normal operation: IGBT ON and carrying current

RIE PR R (UVesp)

Under voltage detection (UVesp)

HUBEAS S REF m EE, B R TE AR 5

No fault output signal

KIEWE (UVesr)

Under voltage reset (UVasr)

IGBTAL TR Wik

IGBT OFF state

RIECWE, HIGBTHE T —/> & P NG 5N A4 2T

Under voltage reset, but IGBTs don’t turn on until inputting next ON signal.
NG 5 HL—HE, IGBTIF#H TE

Normal operation: IGBT ON and outputs current by next ON signal(L—H).

BRI N FH B8 /Typical Application Circuit

1iNC
c1 b1 c2  2AVSap veu
J_ _L PA2T
T*T SAVBan VBU OUTHu—|
Ul 26
4AVS W) v
Vsv
Lyl
5L VB VBV OUTHV—|
VsV V"25
6 L VS
1 * 1
T T 7lVB@w) VBW ourrw F—]
T wl 24
Tato 8 AL IN () U VW
Gato 9IIN<HV) INHV
(ato _ IOIIN () N
o C3== ==Cdc
MCU COMH
te L INLU ouTLU —|
Nyh23
Gate L J I INLV O—
150 IN@n
Gate L INLW
+ +15W —I
g oo ] 161VD(L) o I:r il 2o Rs
c1'£' 1 = 2 e o MWV
Rf
17k VFo 1
Fault 1 I VFo ouTLW ——| =
o - 191 COM@) conlL Ngh 21
VOT = ZOI VOT voT o
18] C1
[
al R
T
=
11. BB F H %
Fig 11. Typical Application Circuit
iy R A/1 FIR 13 of 17
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1RSI AG TR, B R RENE, WAL SR TR, A FIRCIEE R Eg I, 2 IRdm A5 =I5 27T A
RGP 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. T ELNE TEHHVIC, Haztum 7l SMCUS T BEAHTE, 1075 ZAE MG B 45 S5 00 2 g .

As the module has a dedicated HVIC, direct coupling to MCU without any opto-coupler or transformer isolation is
possibie.
VFORIRWMITERA, HAFS&RLHET —/NA10kQ 1 bR BE Fh B +5V/3.3VHLE.

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.
4. RAPLERRF . CFIAIN )3 B BUE I AE1~2uS . JCWTIN (8] W] BEREE AT 2k AN AT 2D 8. @IRF. CFL#F/NE
% IR EAMEIA,

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.
5. Fr A HL S 1AL B T BRI ST IPM.

All capacitors should be mounted as close to the terminals of the IPM as possible.
6. 8 T BiIEME T, fERe A SPENZ AN G 2SR AT e A, HEFEAEP&N I~ [A] IN£10.1~0.22uF fFUMLCCAIR A 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
7. Hi/NCOMf (12819 FEIPMPN A CLERAE ik, SMAE—COMI T8 2IGND, 5 — ¥ 1 SL VT i -

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.
8. W R | il i PCBE MO R B T &b, (5 5 T RES 2 B D2 M AL AR S, R A3 B ROE R

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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32 ER ¥ Bl /Detailed Package Outline Drawings

H1%%/Package: DIP26-S

CEA7/Unit: mm)

(0 452010

. @0.45:010
5 :
0 ¢
@ 6x5=30=02
@) 3282058 808 (3x2.8)
(1.025) @ 1052008 |
é ® 2x0.35
] fo I 77{ ’
M - 2 —F
- ﬁiﬁr'“g s | I o o Y,
3 N ~A” S ol 17| HHA H i s {-.
S g ny BIPE60015S L ® AT 8 o ~ —
o | § [ YYWWLLLLZ o1sa0 al= EL 8| Al S ]
‘oo e t— ¢ 9 = :IL = i 5 ?
oo f - T f l 1 1 i g @ @_* } Hil ]:H Hi! hiil hiil hi:l
@579142-1 i gi;ﬁ (0.3) n @i (2339)
) #6361
: 24x1.15+0.15=27.6 i
""" il sl walll 3
T £
g i iwi HETTN g
i PIRETIRET -
@ 0 452010 B19x0.4 @0.45:010
|| oo 575200 ®19x0.65 @ 057500
_1 [ @515
B 12, BPRREEEVER
Fig 12.Detailed Package Outline Drawings
.35 /Packing
(k= pcs/BHE BHEIN & ] pcs/4fi
package pcs/tube tube/ inner box inner box/ carton pcs/carton
KL tube 14 6 5 420

7L

A/1

TR 15 of 17




B K AN AT

BwD) ..
o | S BIPE60015S

DISCLAIMER %5 = 8

B Warranty Period: The warranty period of the product described in this specification is 12 months from the
date of purchase.Product storage requirements: (20 °C = 5 °C, 30% RH < humidity < 60% RH), dust-proof,
anti-static, anti-corrosion environment.The warranty period of the whole box of the product is 12 months,
and the product must be used up within one year after unpacking. The warranty period after unpacking is 6

months.

AR AR BT AR E IS 2 g 12 M H .

FERAFEEER . (20°C £5°C . 30%RHIRZ<60%RH) By BiEfeE . B i 3R BE R A7 o
PRV R 12 AN A, IREE —ER L AE R, R 6 NH .

M Our Company is committed to enhancing product quality and stability. This specification serves solely to

delineate technical product details.
RAF BTG R R SREEN . A2 B, AETRE i R BARE B

B Notwithstanding the Company's reasonable efforts and due diligence, the sensitive nature of the products
and variations in testing environments and systems may result in a certain failure rate, including potential
malfunctions or failures under specific conditions. Consequently, the Company does not warrant the
accuracy of the information contained in this specification, nor the fitness for a particular purpose or
merchantability of the products. The information in this specification shall not be construed as a guarantee
or commitment regarding product functionality, condition, or quality.

REARAF CREGHEE N LT, Bl T A 5 BURR T LA S . RGN ZES, FE—E
PRy R A A A DL R AT REAE S EE i 00 T M LB Bk 3. IRIE, AR RIAS AR T A ST o i 5145 JE HE T
PEAG™ G BT s G PE . A SO TS BN AR A F 6 P i D RE < 251 BB B ORIE 5 K

B The content contained in this specification shall not be construed as any express, implied, or otherwise

grant and/or license to patents, trademarks, copyrights, or other intellectual property rights owned by the
Company or third parties. The Company's commitments regarding product intellectual property are strictly
limited to the terms expressly stated in SEPARATE WRITTEN AGREEMENTS with Customers.
Reverse-engineering, disassembly, or any form of analysis of the product is strictly prohibited without the
Company's prior written consent.
AT AR, ANANRA R 7 B NFTA LR hs BRIRD) SROBEE FR P B H I AE
AR BRI A T SR AL A /B AT s AR w0 A SR BT A 7 R R B AR, AR T 5%
POAATIERA S ELE R RN R . REAR DA VEAT, FEE% 0 st AT R e 2 i
BN Y 7

B The Company shall not be held liable for any product damage or consequential incidents resulting from
usage beyond the recommended storage conditions, operating parameters, or absolute maximum ratings
(or other explicitly stated limits) specified in this specification. Customers must strictly adhere to the
operational procedures and conditions outlined in the latest version of the specification when utilizing or

testing the product. Customers are responsible for complying with safety standards, including but not
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limited to redundant design, fire prevention measures, and fault prevention, to design and maintain a safe

and stable system environment. Customers must verify all functionalities described in this specification
before or during actual application to ensure product suitability, safety (preventing potential accidents,
fires, or public harm etc.), and reliability. It is recommended that Customers consult our company prior to
testing to confirm whether the product information adequately covers the application requirements.
AT S AR ST A e B AP AR A FH 25 S i on d RAE S B AT (B MDD i, IE Ak
7 AR IR B SO R, AR FIAREAM R TR A% T ah iy, AR BB AR SO
ERUE A D BRBOR B S AT AT B . B A SRR N (R TUR B Bk E
it HORE TS Wit e MARE RGN, FESEPRN AT BUSE R HT A IR A SR TR B AT
Thae, ARG MYE. ettt (WP e A RE TSl KR Ed 2 E ) LrTFElE. il
2 PAENRT AT S WA A ], PAIGIE ™ i A5 52 15 AT LA a6 N 75 3K

B This product shall not be used in any equipment or applications requiring higher reliability or quality
standards where failure could result in personal injury, death, or catastrophic events, including but not
limited to nuclear control systems, aircraft/aviation components, maritime/rail transport equipment, traffic
signaling devices, combustion control systems, medical equipment, or other safety-critical applications.
Customers must procure genuine products exclusively through the Company or authorized channels, and
utilize them strictly within legally permitted boundaries and under conditions expressly defined in this
specification. The Company disclaims all liability for losses, damages, or injuries arising from
non-compliance with these requirements.
AP i ANGE HLZE 1 NI — e T S AR E M M B AR A b, DU R BN R T AR RO K
A, BFERTRIEHICE, WL S, AR, PUESR ISR, SR S, AR
% BEHWZULITA e R& 5. ) MEE AN F AR A m AU IRIEW KL, I NAE
RL G N ARSI A N AV AR, SNE SR SER, ARA R T

B The information presented in this specification constitutes the latest product details compiled and recorded
by our Company with reasonable efforts at the time of publication. To ensure greater accuracy, our
Company reserves the right to make periodic corrections, modifications, and version updates to this
specification without prior notice. —Customers should always refer to the latest version when using or
consulting this document.
ARG, BONRATI AN 7RG B8 R B L e 7 i B (E B oy fe it B af i 15
B ARRAFRERASCAEA 2 BRSSO RIAUR . 2 P R R B R I, 35 o
Py

B This specification is written in both Chinese and English, and in case of any conflict between the Chinese

and English versions, the Chinese version shall prevail.

AT AR IESCREAS WA AR Z AL, AR Se N ik
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