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f#iik/Description
® JP1A15F60FGJtTTrench FS-IGBTHI A, /&
i A T O e PR RE I AR AR T

EAGIEIDIP33 IPM, Az i B L AIPMSM AL AL (it

JP1A15F60FG is an Advanced DIP33 IPM Based on Trench FS-IGBT Technology, Providing a Fully-featured,
High-performance Inverter Output Stage for AC Induction, BLDC, and PMSM Motors.
®  UP1A1SFBOFGZETHILIL 1 IGBTIM YR AD L i /ML e UM BE S F e, [l o e it 2 i (R P i, B RE B e a0 e A

B LR LR AT

JP1A15F60FG Optimized Gate Drive of the Built-in IGBTs to Minimize EMI and Losses, while also Providing Multiple

Protection Features Including Under-voltage Lockouts, Over-current Shutdown, Over-temperature Shutdown, Fault

Reporting.

®  JP1A1SF60FGIA & mi HVIC, 4ol FolIRIGBT M MR8 /s, b 2Dy 718 3 SR Bk 1 2 ih R
JP1A15F60FG Combines High Speed HVIC Provides Opto-Coupler-Less Single-Supply IGBT Gate Driving Capability
that Further Reduce the Overall Size of the Inverter System Design.

®  CIGBT fid A RO IAAT R, wl SR R AN A F % ) B
Separate Negative IGBT Terminals are Available for Each Phase to Support the Widest Variety of Control Algorithms.
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Features

* 600V-15A 3-Phase IGBT Inverter Bridge Including
Control ICs for Gate Driving and Protection

* Low-Loss, Short-Circuit Rated IGBTs

* Built-In Bootstrap Diodes with Current Limiting Resistor

* Separate Open-Emitter Pins from Low-Side IGBTs for
Three-Phase Current Sensing

* Built-In Over Temperature Protection Function&VT
output for temperature monitor

* Low Thermal Resistance Using Heatsink PAD

* |solation Rating: 2500 Vims/min

* Single-Grounded Power Supply

* Lead-free Terminal Plating; RoHS Compliant

Applications
* Motion Control — Home Appliance / Industrial Motor
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Figure1. Package Overview
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“ %t B KA E{E | Absolute Maximum Ratings

AR BEI4Y 25 1GBT, Kpdk A1) [ Inverter Part (Each IGBT ® Unless Otherwise Specified)

755 /Symbol Z¥ /Parameter T{E%4/ conditions #5E {8 /Rating BAfT [Unit
Vo JJH&}NAEI ) LR HL _ 150
DC Link Input Voltage
Ventsorge JJH&. P-N-Z [FIH HL IR HL TR 500 v
DC Link Input Voltage Surge
Vers % %fi&—h%ﬁ&élﬂ ALK . 600
Collector-Emitter Voltage
N F
+le A ‘GBTE;‘_EEmEE"m Te= 25°C, T,<150°C 15
Each IGBT Collector Current A
LA [ ‘f
tlep f/GBTHR F B A i Te=25°C, T,=:150°C, PW < Ims 50
Each IGBT Collector Peak Current
P. e ’l‘-_i“:& o Te=25°C, HLANi5 K jPer one chip 40 w
Maximum Power Dissipation
R
T T'VE'”_ ) — -40~150 °C
Operating Junction Temperature
FHi( ¥4/ Control Part
75 [Symbol 2% /Parameter TAE%4F/ Conditions #5E {E /Rating BT /Unit
v Ja ) f 51 P Jiti HIEV ce-COM 2. [7] 50
cc Control Supply Valtage Applied Between Vee-COM
v R E R Jti IO 7E Ve1-Hs1, Vea-Hsz, Vas-Hsa:Z [H] 20
BS High-side Bias Voltage Applied Between Vgi-Hsi, Vaa-Hsa, Vas-Hss v
v LOPN RN HEAFEINATCOM 2 [3] 057
N Input Signal Voltage Applied Between IN and COM '
v B L R R HEANFE Vo FICOMZ [F] 057
FO Fault Output Supply Voltage Applied Between Vg and COM '
| AR L R Veo 7| RIIAL () 32 FiL I 10 A
Fo Fault Output Current Sink Current at Vgg Pin
v LRI N L J InfEOCPFICOM [ 10-10 v
ocp Current Sensing Input Voltage Applied Between OCP and COM
S| ﬁg:*&%%ﬂﬁ( A, AEn g i) / Bootstrap Diode Part (Each Bootstrap Dicde Unless Otherwise Specified)
75 [Symbol 2% /Parameter T %4/ Conditions N E{E /Rating B /Unit
NEE B
Vrrms m}.EiﬁrﬂEEJ.l 600 %
Maximum Repetitive Reverse Voltage
IE i L
* _ges
lee Forward Current Te=257C ! A
TF i i ({1 e )
* _gce
lepg Forward Current (Peak) Te= 25°C, Under 1ms Pulse Width 2 A
e
T, Tﬁé,n_m _ -40~150 C
Operating Junction Temperature
#JH /Thermal Resistance
5 /Symbol Z¥ /Parameter T E%A%/ conditions #5E {8 /Rating BAST /Unit
Wa-Fe il GED WA TARSAT T I MeBT
Rth{j-c)Q Junction to Case Thermal Resistance Each IGBT under Inverter Operating 3.0 C/W
(Notel) Condition

i /Note 1LRTIEfRiRE (To) ML, ZHE2.

/ For the Measurement Point of Case Temperature T¢, Please refer to Figure 2

©2021 JSAB Technologies Limited

Ver1.00 2021-09




SAB

TECHNOLOGIES JP1A15F60FG

¥ARY% [ Total System

5 /symbol 2% /Parameter T %44/ conditions #E {E /Rating BRT /Unit
v P R R e 0 e R B Vee=Vas=13.5V~16.5V, T=125°C, JEEH 200 v
PN(PROT) Self Protection Supply Voltage Limit M, <2us
!.}'i =3 T vH pBE
Te AT (R ) 30°CET,E 150°C 30~ 100
Module Case Operation Temperature .
R ¢
Tsre - 30~ 150
Storage Temperature
P 60Hz, TETZ, 157%h, EEHERFIGIM
Viso e 60 Hz, Sinusoidal, 1 minute, Connection 2500 Vims
Isolation Voltage ) .
Pins to Heatsink

24
(0]
O-vevesveccccacccsncssccsasnancse [O
[e) '
|V A N B = e e b
2 33

Measurement point
K2, RiRNE R
Figure2. Tc Measurement Position

5| JIF#R / Pin descriptions

24 |

N0 noonnn no _noonnn oo - noononn
O

D C

(6]
5N BN RSN R LS S B T RS BN

23 33

B3. 51/ (IFRLED
Figure3. Pin Configuration (TOP View)
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5| 5/Pin Number | 5[4 /Pin Name 5| 4R /Pin Description

1 Fo1 U-phase Fgult Signal Dqtpu'f )
UAH MBS 40 A e (5 S 3 IR

2 ocp1 U-ph‘asle Shgrt-Circuit Currgn?: Detector Input
Ui IAE HL AL OR3P H S

3 LIN1 Signal Input‘for Low-S.‘lde U-phase
TR UAR I
U-phase Common Supply Ground

4 comt U FHFE 5%

5 HIN1 Signal Input‘for High-§|de U-phase
AU IE AR A

6 veel U-phase Commop Bias Voltage for IC and IGBTs Driver
AR il L 9 1 S

7 VBL High-Side B[asPan\:cfEe for U-phase IGBT Driving
UARIGBT RS i) i o1 it [

2 HS1 High-Side Bi_asp\r’nl\_tége Grpund for U-phase IGBT Driving
UAHIGBTYR SN f) i i i L 1 b

9 <D V-phase Fgu\t Signal Outp‘ut' )
VAE B A S 40 A AR A S A

10 VT VT‘output for tem‘perature monitor
VTl A S 5

1 LIN2 Signal Input‘ for Low-Sliﬁle V-phase
TS VHLEE A A
V-phase Commeon Supply Ground

v comz VI FHE B4

13 HIN2 Signal Input for High-ﬁide V-phase
b2 HRVHIE S N i
V-phase Common Bias Voltage for IC and IGBTs Driver

v vee VR R T

15 VB2 High-Side Bias VS\_t‘awge for V-phase IGBT Driving
VAHIGBTYRZ) 1) &5 o s s

16 HS2 High-Side Bias VS\_t‘amge GrQund for V-phase IGBT Driving
VAHIGBTHRZ) 11 1 i ff He AT 3

17 FO3 W-phase F:auH: Signal Output‘ )
WAH i A S A S R £ S A i

18 ocp3 W-pl']as‘e Shqrt-Circuit C_urrfenEwDetector Input
W VAT H A R A e e s

19 LIN3 Signal Input for Low-Si‘de W-phase
THVE WHLE H A
W-phase Common Supply Ground

2 coms WA T 5% 3

21 HIN3 Signal Input for High-S?de W-phase
b A WAHIE R A

22 vees W-phasg Common Bias Voltage for IC and IGBTs Driver
WA 3% il HE AT

23 VB3 High-Side Biés Voﬁqge for W-phase IGBT Driving
WAHIGBTHEZ) (14 i ¥ ff s

24 HS3 High-Side Bigs Vogl'galgme Grqgnd for W-phase IGBT Driving
WAHIGBTHE 2 4 i i ff s £ 1t
Positive DC-Link Input

> ves FL IF 25
Output for W-phase

26 w WAH S

27 1S3 Negaptivﬁe_l;)C-_Linl\f Input for W-phase
W ) LA 6
Positive DC-Link Input

2 ves L ES
Qutput for V-phase

2 v VHH %

20 152 Negative DC-Linrk Input for V-phase
VAR ) AT Ak
Positive DC-Link Input

1 vee B
Qutput for U-phase

32 v U

23 151 Negative _DC-Lin_k Input for U-phase
UAH Y ELHEb 71 4 8%
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B4, 5| RMASER (FIED

Figure4. Pin Configuration and Internal Block Diagram (TOP View)

JP1A15F60FG

B AR MR = 2570, veomvee= 15 v, e i) | Electrical Characteristics (.= 25:C, Voe=Vas= 15V Unless
Otherwise Specified)

AR BEHRA; (4 1GBT, Kede Rt [ Inverter Part(Each IGET Unless Otherwise Specified)

ear N ﬁ M
5 /symbol Z¥1 [Parameter TAE%f#/ Conditions ® J.E ANE | BXH M}
/Min /Typ /Max JUnit
v S - S R LA B T Vee=Vas=15V, lc=15A, T=25°C, - 18 2.0
CEGAT) Collector-Emitter Saturation Voltage Vin=5V le=15A, T=150°C, _ 22 _ v
FWDIE 1
Vee IE Vin= OV, 1e=-154, - 14 20
FWD Forward Voltage
AR - R PR RT3 R T=25°C, - - 0.05
lees . ) Vee=Vees mA
Collector-Emitter Leakage Current T=150°C _ _ 02
ton - 600 800
Teton - 200 300
tore - 900 1300 ns
HS Teioen - 60 100
t, - 100 120
Eon - 580 - |
u.
Eof TFRZH Vpe= 300V, Vee=Vas= 15V, =15 A - 200 -
ton Switching Parameters V=0V &5V, BHEMHE /Inductive Load - 680 880
Teiomy - 250 400
tore - 1000 1200 ns
LS Teroen - 90 120
ter - 150 200
Eon - 776 -
ul
Eott f 280 .
©2021 JSAB Technologies Limited -6- Ver1.00 2021-09
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FEHIE Sy e ie, BaERains/ Control PartEach IC Unless Otherwise Specified)

i S i | D
5 /symbol 2% /Parameter T e 14/ Conditions B J,@ REME | B E{?
/Min /Typ /Max /Unit
| Vit 25 FL Vee=15V, | HEIITEVAICOM:Z fi) 10 A
Qacc Quiescent V¢e Current Vin=0V Applied Between Vec and COM '
. ; Bt INTEVe1-Hs1, Vea-Hsa, Vea-Hss;
I Vasiih &5 L Vess1S V| pplied Bgé-tvj:zena\zl S|2-| : E\af Sl? 140 uh
aBs Quiescent Vgs Current V=0V pplied e Vet Tertisy
Vea-Hsa
Vv . Viirp=0V, V| : 10KQ#S5V R 49 - -
FOH B R tirp roFL B El i .
Fault Qutput Voltage
VeoL P & Viyip=0.5V, leg=1mA . . 05
Input Current
| § N Vin=5V - 250 500 uA
N i AR LA "
B CHINT, HIN2, HIN3 LIN, LIN2, LIN3
toun JEPEIT H); Input Filter Time at HINL, 200 300 400
HIN2, HIN3,LINL, LIN2, LIN Virip=0V, VIN=0&5V ns
FEXES [H]
DT 7 E-JL 300 350 400
Dead Time
JORIRE A NN
Virip OCP Threshold Voltage 0.43 05 0.5 v
Il BRI
TP(OCP] TEARA 5 I T3] ) . 20 )8 10
Over Current Protection Hold Time
VH B [ us
Tex(oce) Blanking Time Verp=1V 0.2 08
Tpmsm SD Pin Filtering Time 0.2 0.8 —
. Ve K IR A il -1
i e AR % . . .
UWee 1& ‘mSj’\d“-lﬂ*zj ¢ Piﬁ Protecti Ve Undervoltage Protection Detection Level 93 105 15
ow-Side Undervoltage Protection T T R for
UVeen (Figure 5) Ve IR BT 10.5 115 125
Ve Undervoltage Protection Reset Level v
s Vs A ARAP R0 v
uv, e i R AR € 9.5 10.5 11.5
Bsb : Lm g\jl ‘[TT; ¢ PTtS) Protect Vs Undervoltage Protection Detection Level
igh-Side Undervoltage Protection - : -
v, (Fig ure 6) ’ Ves KIS TR B2 F 105 115 12.5
BSR g Vgs Undervoltage Protection Reset Level ' ’ ’
;{ =] ﬁ}
TDH 1R R 135 150 -
OTP Operating Temperature .
T V=15V C
Tou e 105 120 -
OTP Releasing Temperature
VT 1 P M 0y s R T=25°C, 1.6 17 1.8
Temperature sense output voltage T,=125°C, - 2.6 -
5 3 i {1 P B P -
Vi WL %r’_EE HEINFEVInEICOM 2 8] - 23 : v
ON Threshold Voltage Logic High Level Aoolied bet IN and
T - e - ied between IN an
v SRR e I BRI T o s
L OFF Threshold Voltage Logic Low Level '

£/ Note 2 F5 B LI GR 7 O AF 1 -

/ Short-Circuit Current Protection is Functioning Only at the Low-Side.

B2 B~ maenawe [ Bootstrap Diode Part(Each Bootstrap Diode Unless Otherwise Specified)

bl J
5 /symbol 2% /Parameter T e 14/ Conditions B J,@ REME | B Eﬁ
/Min /Typ /Max /Unit
1T ) EL R l;=0.15 A, Tc= 25°C
Vee Forward Voltage le=0.15 A, Te= 25°C ) 45 ) v
ER PR
Reso Resistance between VF=4V and 10V Vr= 4V, Ve=10V 20 30 40 o
©2021 JSAB Technologies Limited -7- Ver1.00 2021-09
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HEFZE T4 | Recommended Operating Condition

5 /Symbol Z¥ /Parameter T {44/ Conditions ﬁjj‘.ﬁ anE | BAE ‘*ﬁf
/Min /Typ /Max /Unit
Vo LEREENER E&JJE‘&PHINLIETJ 300 200
Supply Voltage Applied Between P and N v
JE R IR R T INFEV  FICOM 2[5
Vee c ‘ 14 16 18.5
ontrol Supply Voltage Applied Between V¢c and COM
v e i JENNPEVe1-Hsy, Vap-Hsa, Vaa-Hs; 125 185 v
85 High-Side Bias Voltage Applied Between Vgi-Hsy, Vaz-Hsp, Vaa-Hs ) )
dycc/ds, ] L IR B _ 1 1 V/us
dygs/d, Control Supply Variation
B 1E A B LI ) B X B[R]
Tdead Blanking Time for Preventing M A& 55 /For Each Input Signal 1 - - us
Arm-Short
fowm PWMF%@‘ SA0°C<Te < 100°C, A40°C<T, < 125°C 20 kHz
PWM Switching Frequency
o 1 e - JEIIFELST, LS2, LS3 — COM.Z [8] (HLf&iRimH
R 3 & ! !
Vsen ?*lﬁ’“ U};U #Ci Et’J %JS" ) JE) ;Applied between LS1, LS2, LS3 — COM 5 5 v
oltage for Lurrent sensing (Including Surge Voltage)
AR IR .
T Operating Junction Temperature 30 150 ¢
HUMRAF A8 24 / Mechanical Characteristics and Ratings
% - BAME | BRE | BXE | B
#/Parameter TAE#%FF/ Conditions Min e ax | Junic
£33 iyl LR M3 H1Y0.78 N.m
Mounting Torque Mounting Serew: M3 Recommended 0.78 N.m 0.59 0.69 0.78 N.m
AF W
Device Flatness See Figure 5 0 200 um
HE
Weight 11.8 i g
LT LT I
1 Heatsink
[ Measurement position
| J
" Heatsink
&5, FHERENEMLE
Figure5. Flatness Measurement Position
©2021 JSAB Technologies Limited -8- Ver1.00 2021-09



SAB

TECHNOLOGIES

JP1A15F60FG

Théert £ & / Time Charts Function

IN
- | gpr !
! ton h |
] Dll |
: : :I |
» td(on) It;,. l
Vee | 90%
I
I
I
:
Ic | 10%
I
I
6. JTFocmt[E E X
Figure6. Switching Time Definition
HINx —
0
LINx t
il
UVLO_VCC |
operation _|
VCCx :<—>1
I ~ Vocon
Vecorr) = I\ gl
I
I
0 } t
I: I
HOx T !
I
I .
0 T >
I
| LOx responds to input signal.
LOx
0 !
I
FOx '
0
B7. RIERYF (K5
Figure7. Undervoltage Protection (Low-side)
©2021 JSAB Technologies Limited -9- Ver1.00 2021-09
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HINx | |
I I
I I
0 T T >
\ I I 1
LINx | , ,
| I [
0 | I 1
'l uvLo vB ! :
VBx-HSx |1_operation | |
I T
S V S
| BS(ON) |
|\ 1
il I UVLO release |
0 L | 1
J I HOX restarts at
. h : positive edge after
HOx About 3 s | UVLO_VB release.
' | ' >
| I
|
0 ; I 1
b I 1
LOx | |
| I
0 | Il
| I
b I | i
FOx No FOx output at UVLO_VB
—
I I
0 | I >
B8, KIERY (Fi)
Figure8. Undervoltage Protection (High-side)
meh |
| | | | |
0 |—//— ‘
Llﬂ
0 75
ltin.l_-\\‘ 0.3 ps (typl)
/L
I
LL
4
Ll
” ! FOX restarts
‘/mtlonw ically after tp.
tp
0 T ’§I
B9, BB ART (Km)
Figure9. Short-circuit Current Protection (Low-side)
©2021 JSAB Technologies Limited -10- Ver1.00 2021-09
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HINx

Simultaneous on-state

[he—>d
1

prevention enabled
|

11 [NRAIIN

LINx 1

!
I
[ I
I
I
I I

I
|

HOx 4

al I
About 0.8 ps |

LOx

About 0.8 ps |1
—>H<

FOx

[

HINx

/10, B5EEINREE

Figure10.0On-state Prevention Waveforms

LINx

4
TJ(MI(')

TSD operation

|
|
|
]
|
|
I
|
1
|
L
|

ToH — s -

1
| HOx responds to input
| signal.

——

B11. SRR T8

Fiaure11. Over Temperature Protection Waveforms
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M HE | Recommended Application Circuit

5V line
47KQ DIP-IPM
_ " HINR/UNX
MCU ‘ Y >
0wy . FOx
—‘i;—o— COMx

E12. #EEMMCUEO

Figure12. Recommended MCU Interface and Bootstrap Circuit with Parameters

é Put a shunt resistor near
the IC with a minimum
length to the LSx pin.

BI13. K 0 T A

Figure13. Recommended Wiring Around The Shunt Resistor

Controller power supply

COM2

E14. VT PinghE B3
Figure14. VT Pin Peripheral Circuit

©2021 JSAB Technologies Limited -12- Ver1.00 2021-09
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v V.
C—9- FOI U1
Ro LSI@I;_
] ] Lro1 | |
Cro| PROCPL | | ¢
3 gL
M1 i A Ugy,
X i It
HIN1—M :
J ]
& %2 :
l}_._._P
Controller
power
supply
PPy LS2
DZyr
Thermal|-W\—e-&
LIN2 v
2 Ryt 29, i_\-! )
HIN2—wW :
s
E > 1
& :
Ls3 A
LIN3
Woa
HIN3 A
'] VBB Vi
> 'r\'
2 9,
—F--1
Ro
AD l a
CoT Des® = Rg
com[—y . O

15, SR F HR B

Figure15. Typical Application Circuit
{F/Note:
1 AEREAE BRI N AL —ARAEDZ (24VAW) |, BRIEIRE B SR IPM.
It is recommended to insert a Zener diode DZ (24V/1W) between each pair of control supply terminals to prevent surge destruction.
2ANIEZ A, TRk, RS BESGEEMRAMESR (M F2-3em) .
Input logic is High-active. To avoid malfunction, the wiring of each input should be as short as possible (less than 2-3cm).
3 AR Th e AL, MR AT RESEROMCO T AR
To prevent errors of the protection function, the wiring of B, C and D point should be as short as possible.
4 (ESRE ORI B, RoCo (IR 1] $URIAE <0.22 ps (¥ [ P T k4 .
In the short-circuit protection circuit, please select the ROCO time constant in the range<0.22 ps.
5. AR AR Al AR SR = ) 5] e
Each capacitor should be mounted as close to the pins of the product as possible.
6B IEIREE AR, R AT B4 IR R AP & GND 3] JIfa) i 2k . $E#7EP & GND 3| Bfifa]f# /0.1 ~ 0.22 uF §I# i L/ % Cs.
To prevent surge destruction, the wiring between the smoothing capacitor and the P & GND pins should be as short as possible. The use of a
high-frequency non-inductive Cs capacitor of around 0.1 ~ 0.22 uF between the P & GND pins is recommended.
TAERFE AR EE D, LTS T 4ma. X T, MCU Makdds 2 BRI EH EW IS,
Relays are used at almost every systems of electrical equipments at industrial application. In these cases, there should be sufficient distance
between the CPU and the relays.
8.4l AN Th SRR IZ 73 T AR 2k, FHAEF— AN
It is recommended to connect control GND and power GND at only a point N1 (near the terminal of shunt resistor).
QNI RIRENE, A, B. CAiZENIE ATEEMHE.
To prevent malfunction, the wiring of A, B, C should be as short as possible.

©2021 JSAB Technologies Limited -13- Ver1.00 2021-09
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10.D 5 BL ST A BB . 2448 — A~ 4r R BERT, LS1, LS2, LS3=-iifi 7 RAI TSI . 25 6 ) b 3 D1 R IR 0 4 U P L
The point D at which the wiring to CO filter is divided should be near the terminal of shunt resistor. LS1, LS2, LS3 terminals should be
connected at near LS1, LS2, LS3 terminals when it is used by one shunt operation. Low inductance SMD type with tight tolerance,
temp-compensated type is recommended for shunt resistor.

11 FORMBNITH, FEMRE EREFIMCURHIERE (5VA3.3V) |, el A3 &id10mA.
FO output is open drain type. It should be pulled up to power supply of MCU (e.g. 5V, 3.3V) by a resistor that makes lggup to 10mA.

2. AN PR R DA S ] P 2 RICIR N, FEUPMENRIZ AT, SR ], 5 F R AL dV/dt<<+/-1V/us, Vripple <<2Vp-p.
If high frequency noise superimposed to the control supply line, IC malfunction might happen and cause DIPIPM erroneous operation. To
avoid such problem, line ripple voltage should meet dV/dt=+/-1V/us, Vripple<2Vp-p.

B HZE*E | Detailed Package Outline Drawings

| =] =T =) | | I - 12N |

16, HEEAE
Figure16. Package Outline

-14- Ver1.00 2021-09
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1T #215 B /Ordering Information
Part Number Marking Package Packaging Quantity
JP1A15F60FG JP1A15F60FG IPM-DIP33 Rail 10
©2021 JSAB Technologies Limited -15- Ver1.00 2021-09
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Notice

General — This document contains information on a product under development. Information in this document is believed
to be accurate and reliable. However, JSAB Technologies does not give any representations or warranties, expressed or
implied, as to the accuracy or completeness of such information and shall have no liability for the consequences of use of

such information.

Right to make changes — JSAB Technologies reserves the right to make changes to information published in this document,
including without limitation specifications and product descriptions, at any time and without notice. This document

supersedes and replaces all information supplied prior to the publication hereof.

Suitability for use — JSAB Technologies’ products are not designed, authorized or warranted to be suitable for use in
medical, military, aircraft, space or life support equipment, nor in applications where failure or malfunction of an JSAB
Technologies product can reasonably be expected to result in personal injury, death or severe property or environmental
damage. JSAB Technologies accepts no liability for inclusion and/or use of JSAB Technologies’ products in such equipment

or applications and therefore such inclusion and/or use is at the customer’s own risk.

Applications — Applications that are described herein for any of these products are for illustrative purposes only. JSAB
Technologies makes no representation or warranty that such applications will be suitable for the specified use without

further testing or modification.

Limiting values — Stress above one or more limiting values may cause permanent damage to the device. Limiting values are
stress ratings only and operation of the device at these or any other conditions above those given in the Characteristics

sections of this document is not implied. Exposure to limiting values for extended periods may affect device reliability.

Terms and conditions of sale — JSAB Technologies’ products are sold subject to the general terms and conditions of
commercial sale, including those pertaining to warranty, intellectual property rights infringement and limitation of liability,
unless explicitly otherwise agreed to in writing by JSAB Technologies. In case of any inconsistency or conflict between

information in this document and such terms and conditions, the latter will prevail.

No offer to sell or license — Nothing in this document may be interpreted or construed as an offer to sell products that is
open for acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other industrial

or intellectual property rights.

Export control — This document as well as the item(s) described herein may be subject to export control regulations. Export
might require a prior authorization from national authorities.
Quick reference data — The Quick reference data is an extract of the product data given in the Limiting values and

Characteristics sections of this document, and as such is not complete, exhaustive or legally binding.
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