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flow PFC 0O 600 V/ 2 x 15 A/ 50 kHz

Features

e Vincotech clip-in housing

e Compact and low inductance design

e Suitable for Interleaved topology

e Suitable for curent sensing in collector or in emitter W
e Ultrafast boost IGBT and FRED " 12mmhousing

Target Applications Schematic
e PFC for welding (FO/FZ)062TAO30FB FZ062TA030FB01

e PFC for SMPS 1 1

e PFC for motor drives . 7
e PFC for UPS e = ' =

e PFC for battery charger [ ™7

Types FZ062TA030FB02 (FO/FZ)062TA030FB03

® (FO/FZ)062TAO30FB; without SCR, current sense in collector ! !

® FZ062TA030FBO1; with SCR, current sense in collector . 2 T
® FZ062TA030FB02; without SCR, current sense in emitter e . i = . ) ) =

o (FO/FZ)062TA030FBO03; with SCR, current sense in emitter [ [

Maximum Ratings

T,;=25T, unless otherwise specified

Parameter Symbol Condition Value Unit
Input Rectifier Diode
Repetitive peak reverse voltage VRrM 1600 \%
T,=80C 35
DC forward current | T=T;max A
F 0 T.=80C
Surge forward current lesm 250 A
t,=10ms T=25C
12t-value 1%t 310 A’s
N ) T,=80C 40
Power dissipation per Diode P, T=T;max w
p p tot =1 T,280C
Maximum Junction Temperature T;max 150 T

Input Rectifier Thyristor

Repetitive peak reverse voltage VRrM 800 \%
T,=80C 34
DC forward current | T=T;max A
F = T.=80C
Surge forward current lesm 250 A
t,=10ms T=25C
12t-value 12t 310 As
N ) T,=80C 44
Power dissipation per Thyristor P, T=T;max w
P p y! tot = T.=80TC
Maximum Junction Temperature T;max 150 T
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Maximum Ratings

Parameter Symbol Condition Value Unit
PFC IGBT
Collector-emitter break down voltage Vce 600 \%
T,=80C
DC collector current Ic T=Tymax " 19 A
T.=80T
- . 90
Repetitive peak collector current lcpuise t, limited by T;max A
T,=80C
Power dissipation per IGBT Piot Ti=Tjmax n 57 w
T.=80T
Gate-emitter peak voltage Vee +/- 20 \%
Maximum Junction Temperature Tjmax 150 T
C.T. Inverse diode
Peak Repetitive Reverse Voltage VRrM T;=25C 600 \
T,=80C
DC forward current Ir T=Timax " 8 A
T.=80T
- . 16
Repetitive peak forward current lFrM t, limited by T;max A
T,=80C
Power dissipation per Diode Piot Ti=Tjmax n 14 w
T.=80T
Maximum Junction Temperature T;max 175 T
PFC Diode
Peak Repetitive Reverse Voltage VRrM T;=25C 600 \Y
T,=80C
DC forward current Ir T=Timax " 20 A
T.=80T
- . 40
Repetitive peak forward current lFrM t, limited by T;max A
T,=80C
Power dissipation Piot T=Tjmax n 31 W
T.=80C
Maximum Junction Temperature T;max 600 T
PFC Shunt
DC forward current 3 T.=25C 31,6 A
Power dissipation per Shunt Piot T.=25C 10 w
DC link Capacitor
Max.DC voltage Vuax T.=25C 500 \Y
Thermal Properties
Storage temperature Tstg -40...+125 T
Operation temperature under switching condition Top -40...+(Tjmax - 25) T
Insulation Properties
Insulation voltage Vis t=2s DC voltage 4000 \%
Creepage distance min 12,7 mm
17 mm housing min 12,7
Clearance 12 mm housing min 8,89 mm
Copyright by Vincotech 2 Revision: 3
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Characteristic V alues

Parameter Symbol Conditions Value Unit
V. [V] or Ic [A] or
Vee[V]
o {v} " |VeeMor  |Ic[A]or u Min Typ Max
s Vos[V] Io [A]
Input Rectifier Diode
Tj=25TC 1,16 1,4
Forward voltage Ve 30 Ti=125C 111 \%
Tj=25C 0,9
Threshold voltage (for power loss calc. only) Vio 30 Ti=125C 0.77 \%
. Tj=25C 9
Slope resistance (for power loss calc. only) I 30 Ti=125C 12 mQ
Tj=25C 0,02
Reverse current I 1500 Ti=150C 5 mA
Thermal grease
Thermal resistance chip to heatsink per chip Ry [thickness<50um 1,72 KW
A =1 W/mK
Input Rectifier Thyristor
Tj=25C 1,25 16
Forward voltage Ve 30 Ti=125C 122 \Y
Tj=25TC 0,93
Threshold voltage (for power loss calc. only) Vio 30 Ti=125C 082 \Y
. Tj=25TC 0,011
Slope resistance (for power loss calc. only) I 30 Ti=125C 0014 mQ
Tj=25TC 0,05
Reverse current I 800 Ti=125C 2 mA
) 19=0,5A _ Tj=25T 2
Gate controlled delay time tep dig/dt=0,5A/us VD=1/2Vvdr us
. 19=0,2A Tj=25T <1
Gate controlled rise time ter dig/dt=0,2A/us us
Critical rate of rise of off-state voltage (dv/dt)er VD=2/3Vdr Ti125C 500 Vips
Critical rate of rise of on-state current (di/dt)er E;(())HZZA VD=2/3vdrn|40 Ti125C 150 Alus
Circuit commutated turn-off time ty VD=2/3vdrm 100 26 Ti125C 150 us
tp=200us
Holding current T A Ti=25C 50 mA
. tp=10us Tj=25T 90
Latching current I g=0,2A mA
. VD=6V Tj=25TC 1,3
Gate trigger voltage Ver Tj=-40C 16 M
. VD=6V Tj=25TC 11 28
Gate trigger current let Ti=-40C 50 mA
Gate non-trigger voltage Vep VD=1/2Vvdr TiF125C 02 \Y
Gate non-trigger current lep VD=1/2Vvdr Ti=125C 1 mA
Thermal grease
Thermal resistance chip to heatsink per chip Ry [thickness<50um 1,57 KW
A =1W/mK
PFC IGBT
. Tj=25C 3 4 5
Gate emitter threshold voltage Vet Vce 0,0005 Ti=125C \%
o ) Tj=25T 2,89 33
Collector-emitter saturation voltage Vee(san 30 Ti=125C 343 \%
_emi x Tj=25C 30
Collector-emitter cut-off lces 0 600 Ti=125C 3.43 mA
o Tj=25C 0,2
Gate-emitter leakage current lces 20 0 Ti=125C nA
Integrated Gate resistor Ryint n.a. Q
) ) Tj=25C 15,8
Turn-on delay time tacon) Ti=125C 15.4
. Tj=25C 6,4
Rise time t Ti=125C 74 s
) ) Tj=25C 107,6
Turn-off delay time bon  |rgoft=20 Tj=125C 1204
15 400 18 =
Fall time & Rgon=2Q Ti=25T 42
Tj=125C 6,6
g Tj=25C 0,2197
Turn-on energy loss per pulse Eon Ti=125C 04012 s
g Tj=25C 0,1983
Turn-off energy loss per pulse Egif Ti=125C 03086
Input capacitance Cies 1500
Output capacitance Coss  |f=1MHz 0 25 Tj=25TC 150 pF
Reverse transfer capacitance Crss 92
Gate charge Qaate 15 480 30 Tj=25TC 92 nC
Thermal grease
Thermal resistance chip to heatsink per chip Ry [thicknessss50um 1,22 KW
A =1W/mK
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Characteristic Values

Parameter Symbol Condition s Value Unit
V. [V] or Ic [A] or
Vee[V]
o {v} " |VeeMor  |Ic[A]or u Min Typ Max
s Vos[V] Io [A]
C.T. Inverse diode
. Tj=25C 1,66
Diode forward voltage Ve Ti=125C 1.61 \%
Thermal grease
Thermal resistance chip to heatsink per chip Rypgn [thicknesss50um 512 KW
A =1W/mK
PFC Diode
Tj=25C 2,03 2,7
vV, 8 s
Forward voltage 3 15 Ti=125C 15 \Y
) _ Tj=25T 12
Reverse recovery time Iim Rgoff=2Q 15 400 18 Ti=125C 19.4 HA
Tj=25TC 40,539
Peak recovery current |rrm Ti=125C 61.079 A
) Tj=25T 12
Reverse recovery time ty Ti=125¢C 194 ns
_ Tj=25TC 0,2368
Reverse recovery charge Qn Rgoff=2Q 15 400 18 Ti=125C 06337 uc
Tj=25TC 0,0526
Reverse recovered energy Erec Ti=125C 0.1334 mwWs
di(rec)max Tj=25TC 13672
Peak rate of fall of recovery current It Ti=125C 12699 Alus
Thermal grease
Thermal resistance chip to heatsink per chip Ry [thicknesss50um 2,29 KW
A =1W/mK
PFC Shunt
R1 value R 9.4 10 10,6 mQ
- <50
Temperature coeficient te 20C to 60C ppm/K
Internal heat resistance Rini <65 Kiw
Inductance L <3 nH
DC link C apacitor
Cualue [ c ] | | | [ w0 | s0 | oo | o
Thermistor
Rated resistance R Tj=25TC 22 kQ
Deviation of R100 OR/R |R25=22 KQ Tj=100C -5 5 %
Power dissipation P Tj=25TC 210 mwW
Power dissipation Tj=25C 35 MWIK
constant
B-value Bsiso) |Tol. 3% Tj=25T 3940 K
B-value Bzsia00) [Tol. +3% Tj=25T 4000 K
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PFC Switch & C.T. Inverse Diode

Figure 1 Inverse diode Figure 2 Inverse diode
Typical diode forward current as Diode transient thermal impedance
a function of forward voltage as a function of pulse width
I = f(Vg) Zingn = f(tp)
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Ringn = 5,12 KIW
Figure 3 Inverse diode Figure 4 Inverse diode
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink tem perature
Pror = f(Th) Ir = f(Ty)
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Figure 1

Typical output characteristics

PFC SWITCH

10-FZ062TA030(FB/FB01/FB02/FB03)-P983(D18/D28/D38/D48)
10-FO0062TA030(FB/FB03)-P983(D19/D49)
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PFC

Figure 2

PFC SWITCH

Typical output characteristics
Ip = f(Vos) Ip = f(Vos)
60 60
g z
45 45

30 /
]

/
15
0 / 0
0 1 1 2 2 3 3 4 4 V& (V) 5 0 1 1 2 2 3 3 4 4 Vs (V) 5
= 250 s ty= 250 s
T = 25 T T = 125 T
Vgs from 5V to 15V in steps of 1V Vgs from 5V to 15V in steps of 1V
Figure 3 PFC SWITCH Figure 4 PFC FRED
Typical transfer characteristics Typical diode forward current as
a function of forward v oltage
Ip = f(Vos) Ie = f(Vg)
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PFC

Figure 5 PFC SWITCH

Typical switching energy losses
as a function of collector current

Figure 6 PFC SWITCH

Typical switching energy losses
as a function of gate resistor

E = f(Ip) E =f(Rg)
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Figure 7 PFC SWITCH

Typical reverse recovery energy loss
as a function of collector (drain) current

Figure 8 PFC SWITCH

Typical reverse recovery energy loss
as a function of gate resistor

Erec = f(lc) Erec = f(RG)
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£ I I
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inductive load

T= 25/125 T
Vps = 400 \%
Ves= 15 \
Rgon= 4 Q
Ryoff = 4 Q
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inductive load

T= 251125 T
Vps = 400 v
Ves= 15 v
o= 18 A
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PFC

Figure 9 PFC SWITCH Figure 10 PFC SWITCH

Typical switching times as a Typical switching times as a
function of collector current function of gate resistor
t=f(lp) t=f(Re)

1,000

2

0,010 0,010

0,001 0,001
0 10 20 30 40 50 1o (A) 60 0 2 4 6 8 Re(2) 10

inductive load inductive load

T= 125 T T= 125 T

Vps = 400 \% Vps = 400 \%

Ves = 15 \% Ves = 15 \%

Rgon= 4 Q lc= 18 A

Ryoff = 4 Q

Figure 11 PFC FRED Figure 12 PFC FRED

Typical rev erse recov ery time as a Typical rev erse recovery time as a
function of collector current function of IGBT turn on gate resistor
tn = f(|C) tn = f(Rgon)
003 003
B B
2 te <
5 - 2
003 / 003
Tj= Timax25C .
0,02 0,02 e
0,02 / . 0,02
/ t
oot 7 001 Tj= 25T
001 001
0,00 0,00
0 10 20 30 40 50 Ic(A) 60 0 2 4 6 8 Rgm(2) 10
i= 25/125 T = 25/125 T
Ve = 400 \Y Vg = 400 \Y
Vee = 15 \Y le= 18 A
Rgon 4 Q Ves= 15 \Y
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Figure 13 PFC FRED Figure 14 PFC FRED
Typical reverse recovery charge as a Typical reverse recovery charge as a
function of collector current function of IGBT turn on gate resistor
er = f(IC) er = f(Rgun)
15 10
o &
12 08
—_— ]
09 0,6 | Qrr
Tj=|Timax- 25T
06 04
Tj=25T T;= 25T
_— ]
03 02 Qr
//
00 00
0 10 20 30 40 50 Ic(A) 60 0 2 4 6 8 Rgon(Q) 10
i= 25/125 T = 25/125 T
Vee = 400 \Y VrR= 400 \%
Vee = 15 \Y IF= 18 A
Rgon= 4 Q Ves = 15 \%
Figure 15 PFC FRED Figure 16 PFC FRED
Typical reverse recovery current as a Typical reverse recov ery current as a
function of collector current function of IGBT turn on gate resistor
Irrm = f(lc) lrrm = f(Rgun)
100 100
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2 T,= 25T 20
0 0
0 10 20 30 40 50 Ic(A) 60 0 2 4 6 8  Rga(@) 10
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Vee = 15 \Y le= 18 A
Rgon= 4 Q Ves= 15 \Y
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Figure 17 PFC FRED Figure 18 PFC FRED

Typical rate of fall of forward Typical rate of fall of forward
and reverse recovery current as a and reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
dlo/dt,dle/dt = f(Ic) dlg/dt,dle/dt = f(Rgon)
20000 20000
B Ti= Tipax - 25C B T/= Tpnay - 25
o000 | 17 25¢ didtys o000 T,= 25T
5 | 5
/— dlrec/dtys
]
| dia \
12000 | 125 12000 | dl,ec/dtys Q\
——
7
8000 8000
dlg/dtys
000 | dliafdtzs 4000 | -
dlg/dtys i
dlg/dtyos
0 0
0 10 20 0 " 50 1c(A) 60 0 2 4 6 8 Rym(@)
T= 25/125 T T = 25/125 T
Vce = 400 \Y Vg = 400 \Y
Vee= 15 \Y lg= 18 A
Rgon= 4 Q Vgs = 15 v
Figure 19 PFC SWITCH Figure 20 PFC FRED
IGBT/MOSFET transient thermal impedance FRED transient thermal im pedance
as a function of pulse width as a function of pulse width
Zingn = f(tp) Zingn = f(tp)
10 10t
g
< g
N -
M=
- L . L1
[ HH—T :/ f
/;/ 4
L—1
I
A
D=0,5 D=0,5
10" A 7 02 1 0.2
% 0,1 0,1
0,05 0,05
0 0,02 ! 0,02
g oo
L] i 0,005
1 0.000 ] 0.000
10 10°
10° 10* 10° 107 10* w HE) g 10% 10 10° 107 10 100 E g
D= /T D= /T
Ringn = 1,22 KIW Ringn = 2,29 KIW
IGBT thermal model values FRED thermal model values
R (C/W) Tau (s) R (C/W) Tau (s)
0,047 4,30E+00 0,05 7,26E+00
0,176 7,15E-01 0,24 8,03E-01
0,676 1,39E-01 0,85 1,32E-01
0,214 2,03E-02 0,69 3,21E-02
0,062 2,91E-03 0,30 4,97E-03
0,046 3,33E-04 0,17 7,13E-04
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Figure 21 PFC SWITCH Figure 22 PFC SWITCH
Power dissipation as a

Collector/Drain current as a

function of heatsink temperature function of heatsink temperature

Piot = f(Th) Ic = f(Tw)
150 - 35
g z
5 S
30 +———
120
254
04
204
15
60
10
30
5

150 Ty (°C) 200 0 50 100 150 T, (°C) 200
T = 150 °C T = 150 °C
Ves = 15 \%
Figure 23 PFC FRED Figure 24 PFC FRED
Power dissipation as a

Forward current as a

function of heatsink temperature function of heatsink temperature

Pror = f(Th) Ir =1(Ty)
70 25 -
g g
N T
20
50 4
15
40
30
10
20
5
10
0 . 0 '
0 50 100 150 Th (°C) 200 0 50 100 150 Th (°C) 200
T = 150 °C T = 150 °C
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PFC

Safe operating area as a function

Gate voltage vs Gate charge
of drain-source v oltage

Ip = f(Vos) Ves = f(Qg)
10° 18
s
e 6 l/
14 /
10*
/\\ - » wov J/ /fa80v
N W/
N \\ \ 1{5 10
1mS
10 y \\\10nﬁ \ 100uS \\‘ //
7 S N N NS 8
/ N N\
7/ N - N \\ 6
1001
|| ©oc >\ |
4
@ NN ~
NN 2
\\\\\
0 : : : : .
\\ 0 20 40 60 80 100 120 140 160 180
10™ o 10 Vos V) 0 Qg (nC)

D= single pulse Ip= 30 A
Th= 80 °C
Ves = 15 \%
Ti= Timax °C
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Input Rectifier Bridge

Typical diode forward current as Diode transient thermal impedance
a function of forward voltage as a function of pulse width
Ie= f(Ve) Zingn = f(tp)
%
<

/

~
a

Zinye (KIW) 5

/ D=05
30 0l 0,2
T,

7 0,1
i= Timax-25C A 0,05
15 = 0,02
0,01
Tj=25C L L 0,005
o 7 A |, 0000
10
00 05 o 5 Ve 20 10° 10* 10° 10? 10" w O
t,= 250 us = /T
Rinon = 1,728 KIw
Figure 3 Rectifier diode Figure 4 Rectifier diode
Power dissipation as a Forw ard current as a
function of heatsink tem perature function of heatsink temperature
Piot = f(Th) Ie = f(Th)
100 - 60 -
g <
& ~
50
80 -
40
60 -
30 1
40
20 1
20
10
0 0 : :
0 50 100 150 Tw(°C) 200 0 50 100 150 T, (°C) 200
T = 150 °C T = 150 °C
Copyright by Vincotech 13

Revision: 3



v
\ VI n C 0 t e C h 10-FZ062TA030(FB/FB01/FB02/FB03)-P983(D18/D28/D38/D48)

10-FO0062TA030(FB/FB03)-P983(D19/D49)
preliminary datasheet

Thyristor
Figure 1 Thyristor Figure 2 Thyristor
Typical thyristor forward current as Thyristor transient thermal impedance
a function of forward voltage as a function of pulse width
Ie= f(VE) Zingn = f(tp)
50 10t
<
= g
ES
“
N
==
10™ ”d
30 —
T} = Tynac 25C =] /
// D=05
20 Y 0,2
10° / 0,1
Tj=25T 0,05
A 0,02
10 4 0,01
0,005
U — 0.000
0 . L
00 03 06 09 12 15 Ve (V) 18 105 10¢ 108 102 10t 100 tp () 10]
t,= 250 us = /T
Ringn = 1,57 KW
Figure 3 Thyristor Figure 4 Thyristor
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink tem perature
Piot = f(Th) Ie = f(Th)
100 50
§_ <
& X
80 40
60 30 1
40 20
20 10
0 0 : :
0 50 100 150 Th (°C) 200 0 50 100 150 Ty (°C) 200
T = 150 °C T = 150 °C
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Thyrist or

Gate trigger characteristics
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Typical NTC characteristic
as a function of temperature
Ry =f(T)
25000 NTC-typical temperature characteristic
]
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Switching Definitions PFC

General conditions

T = 125C
Ryon = 20
Rguff = 2Q
Figure 1 PFC SWITCH Figure 2 PFC SWITCH
Turn-off Switching Wav eforms & definition of t = goff, teosr Turn-on Switching Waveforms & definition of t 405, teon
(teorr = integrating time for E ) (teon = integrating time for E ,,)
130 ‘ 375
% taor %
110 4 o I
ORI VAN T 300 4
90 +—y,. 90% — Vee 90%
70 4 225
le
50
K teott ‘ 150
30 = . Vee
\,\\\- Ic 1% —W\
10 4 / \ 75 tdon A /
a A Vee
104 Vee [\, Vah Voelo% | / /.10% \__A_VV\
0
— —
-30 4 teon Vde3%
VGE
50 I ¥ : -75 . . \
02 01 0 0.1 0,2 0.3 2,95 2,97 2,99 3,01 3,03 3,05 3,07 3,09
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Switchi ng Definitions PFC

Figure 5 PFC SWITCH Figure 6 PFC SWITCH
Turn-off Switching Waveforms & definition of t o Turn-on Switching Waveforms & definition of t o,
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Figure 7 PFC SWITCH Figure 8 PFC FRED
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Switching Definitions PFC

Figure 9 PFC FRED Figure 10 PFC FRED

Turn-on Switching Waveforms & definition of t o, Turn-on Switching Waveforms & definition of t = gec

(tor= integrating time for Q ) (terec= integrating tim e for E o)
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Orderin g Code and Marking - Outline - Pinout

Ordering Code & Marking

Version Ordering Code in DataMatrix as in packaging barcode as
without SCR, current sense in collector 10-FZ062TA030FB-P983D18 P983D18 P983D18
with SCR, current sense in collector 10-FZ062TA030FB01-P983D28 P983D28 P983D28
without SCR, current sense in emitter 10-FZ062TA030FB02-P983D38 P983D38 P983D38
with SCR, current sense in emitter 10-FZ062TA030FB03-P983D48 P983D48 P983D48
without SCR, current sense in collector 10-F0062TA030FB-P983D19 P983D19 P983D19
with SCR, current sense in emitter 10-FO062TA030FB03-P983D49 P983D49 P983D49
Outline
- 684 -
, 659 |
S —— — i
=p ¢ F e =
. (s
y Ty
ie m-
15 9
[ ] [ 4
0 Oy N | #
Y -
[
Y
== 3 2 \
e 9
b —= +1_6.14 o2 e’ o’e‘e et 31_ = R
7
I
= X @ 1 £005 /
16,75
55 %02
Pinout
Rectifier(FZ062TA030(FB/FB02)) Boost stage(FZ062TA030(FB/FB01))
(FO062TA030FB ) (FO062TA030FB )
22,23 +PFC
18,19
*DC sin nr. 21 & 24 without electrical connection - ,
X X prer Pt ¥4 Pt
L1 F. 3 F. 3
2526 a——@ 8T1 8T2
2 15
L2 ~ | o
27,28 10— t E = =235 j -
A Y. 8 e = 14 "
o l—lZl'?l
{ :'-T?,G -PFC1 -PFC2 1 2
3@ sa se@4 11 13 Ru R.'.Z
Pin nr. 7 & 12 without electrical connection
Rectifier(FZ062TA030(FB01/FB03)) Boost stage(FZ062TA030(FB02/FB03))
(FO062TA030FB03 ) (FO062TA030FB03 )
22,23 +PFC
18,19
GT1 GT2 +oe 20 I -
24 i i o Il Sl > L
R 21 3 PFC1 bt e PFC2
L1
25,26 a——9
IU-J I——G-‘ 16
27,28 - 8 i—" _%1_1
‘ 9 -—p —— =5
71 T
X = 7 o
bC F: 3 5 4
{ D‘T;e Pin nr. 7 & 12 without electrical connection T
2@5a  spl@4 -PFC1 -PFC2 T 5
1 3 Rn R2
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Datasheet Status Product Status

Definition

Target Formative or In Design

This datasheet contains the design specifications for
product development. Specifications may change in any
manner without notice. The data contained is exclusively
intended for technically trained staff.

Preliminary First Production

This datasheet contains preliminary data, and
supplementary data may be published at a later date.
Vincotech reserves the right to make changes at any time
without notice in order to improve design. The data
contained is exclusively intended for technically trained
staff.

Final Full Production

This datasheet contains final specifications. Vincotech
reserves the right to make changes at any time without
notice in order to improve design. The data contained is
exclusively intended for technically trained staff.

DISCLAIMER

LIFE SUPPORT POLICY

approval of Vincotech.

As used herein:

reasonably expected to result in significant injury to the user.

The information given in this datasheet describes the type of component and does not represent assured characteristics. For tested
values please contact Vincotech.Vincotech reserves the right to make changes without further notice to any products herein to improve
reliability, function or design. Vincotech does not assume any liability arising out of the application or use of any product or circuit
described herein; neither does it convey any license under its patent rights, nor the rights of others.

Vincotech products are not authorised for use as critical components in life support devices or systems without the express written

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or
sustain life, or (c) whose failure to perform when properly used in accordance with instructions for use provided in labelling can be

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its safety or effectiveness.
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