M 30-F206NBA200SG-M235L25

datasheet
Vincotech
flow BOOST 2 600V / 200 A
/,--.&;,.,,,m .
 High efficiency symmetric boost L I
e Ultra fast switching frequency .‘b&“‘h ‘
e Low Inductance Layout S
e Solar inverter
P
o 30-F206NBA200SG-M235L25 .__l
Maximum Ratings
T, = 25 °C, unless otherwise specified
Parameter Symbol Condition Value Unit
Bypass Diode
Repetitive peak reverse voltage V rrm 1600 \%
Forward current Teay DC current T, =80 °C 130 A
Surge (non-repetitive) forward current I'psm 2000 A
t, =10 ms
*t-value I’ 13600 A%s
Power dissipation P ot T = Timax T, =80°C 209 w
Maximum Junction Temperature T jmax 150 °C
Input Boost IGBT
Collector-emitter breakdown voltage Ve 600 \
DC collector current I¢ T = Tjmax T, =80°C 140 A
Repetitive peak collector current I crm t, limited by Ty, 800 A
Power dissipation P ot T; = Tjmax T, =80°C 297 w
Gate-emitter peak voltage Ve +20 \%
A . tsc T; <150 °C 5 us
Short circuit ratings Vee Veg = 15V 400 v
Maximum Junction Temperature T jmax 175 °C
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Maximum Ratings
T, = 25 °C, unless otherwise specified
Parameter | Symbol | Condition Value Unit
Input Boost Inverse Diode
Peak Repetitive Reverse Voltage V rrM 600 \
DC forward current Ig T; = Tjmax T, =80°C 70 A
Repetitive peak forward current I'grm t, limited by T}, 200 A
Power dissipation Pt T; = Tjmax T, =80°C 154 w
Maximum Junction Temperature T jmax 175 °C
Input Boost Diode
Peak Repetitive Reverse Voltage V rrM 600 \
DC forward current Ig T; = Tjmax T, =80 °C 166 A
Repetitive peak forward current I'grm t, limited by T}, 240 A
Power dissipation Pt T; = Tjmax T, =80°C 226 w
Maximum Junction Temperature T jmax 150 °C
Thermal Properties
Storage temperature T g -40...+125 °C
Operation temperature under switching condition Top =40...4 (T jmax = 25) °C
Isolation Properties
t=2s DC Test Voltage * 6000 \
Isolation voltage Vis
t = 1min AC Voltage 2500 \
Creepage distance min 12,7 mm
Clearance min 12,7 mm

* 100% tested in production
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Characteristic Values
Parameter Symbol Conditions Value Unit
v vp |V VT IcIAl
GE -
v Vee [V] |1: [A] T; [°C] Min Typ Max
Ve IVI |, %t [ Ta
Vos [V] |Ip [A]
Bypass Diode
25 1,17 1,21
v . ,
Forward voltage F 200 125 111 \
25 0,95
. 4 i
Threshold voltage (for power loss calc. only) to 200 125 0.75 Y
Slope resistance (for power loss calc. only) re 200 izs g:gg; Q
Reverse current I, 1600 25 0,1 mA
[Thermal grease
Thermal resistance junction to sink R thij-s) thickness < 50um 0,33 K/W
A =1W/mK
Input Boost IGBT
Gate emitter threshold voltage V (i) 0,0032 25 4,2 51 5,6 \
B . 25 1,38 2,10 2,22
Collector-emitter saturatio Itage 14 +15 200 ! ! ! \
ctor-emitter saturation voltag CEsat 150 2,41
Collector-emitter cut-off I cps 0 600 25 0,011 mA
Gate-emitter leakage current Tees 20 0 25 600 nA
Integrated Gate resistor R gint none Q
Turn-on delay time t d(on) igo gg
Rise time ¢, igo Z?
ns
. 25 616
Turn-off delay time t
ur ay ti d(off) R = 4 Q 15 350 200 150 666
Fall time t Reon = 4 Q 25 33
f
150 26
Turn-on energy loss E o 25 538
150 7,28 mWs
Turn-off energy loss E o 25 4,56
150 5,16
Input capacitance Cies 12400
Output capacitance Coes f = 1 MHz 0 25 25 464 pF
Reverse transfer capacitance Cres 360
Gate charge Qg +15 480 200 25 1260 nC
[Thermal grease
Thermal resistance junction to sink R g thickness < 50um 0,32 K/W
A =1 W/mK
Input Boost Inverse Diode
Diode forward voltage Ve 200 f;s L2 i’zg L9 Y
[Thermal grease
Thermal resistance junction to sink R g thickness < 50um 0,62 K/W
A =1 W/mK
Input Boost Diode
Forward voltage Ve 240 f;s i’;é 2.8 Y
Reverse leakage current Iy +15 350 200 25 80 HA
Peak recovery current I'rpm f;s 17494 A
Reverse recovery time [ i;S 13242 ns
R = 25 2,03
everse recovery charge Qu Reon = 4 Q +15 350 200 125 832 pC
25 0,22
R d E ! W
everse recovered energy rec 125 125 mWs
Peak rate of fall of recovery current (di /At Ymax is gégg Alus
[Thermal grease
Thermal resistance junction to sink R g thickness < 50um 0,42 K/W
A =1 W/mK
Thermistor
Rated resistance R 25 22000 Q
Deviation of Ry Ay R = 1486 Q 100 -12 +14 %
Power dissipation P 25 200 mw
Power dissipation constant 25 2 mW/K
B-value Bisssgy  |Tol. 3% 25 3950 K
B-value Bsjon)  |Tol. £3% 25 3998 K
Vincotech NTC Reference B
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Input BOOST Inverse Diode

figure 25. Boost Inverse Diode
Typical diode forward current as
a function of forward voltage

Iy = f(Vg)

figure 26.

Boost Inverse Diode

Diode transient thermal impedance
as a function of pulse width

Zwgs) = f(t})
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figure 27.
Power dissipation as a
function of heatsink temperature

Boost Inverse Diode

Ragey = 0,62

figure 28.

Boost Inverse Diode

Forward current as a
function of heatsink temperature

P = f(T)) Iy = f(T)
300 4 80 1
£ g
n.§ <
250
60
) \
150 \ 40
100
20
50 4
0 0
0 50 100 150 T, (°0) 200 0 50 100 150 T, (°) 200
At At
T; = 175 oC T; = 175 oC
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figure 1. IGBT figure 2. IGBT
Typical output characteristics Typical output characteristics
Ip = f(Vps) Ip = f(Vps)
600 600
< <
500 _500 /
200 200 /
300 / 300
L — |
200 200
/—’ //_
100 100
0 0
0 1 2 3 4 Vee (V) 5 0 1 2 3 4 Vee (V) 5
At At
ty, = 250 Hs tp, = 250 Hs
T; = 25 °C T;= 125 °C
Ve from 7 Vito 17 Vin steps of 1 V Ve from 7 Vito 17 Vin steps of 1 V
figure 3. IGBT figure 4. FWD
Typical transfer characteristics Typical diode forward current as
Ip = f(Vgs) a function of forward voltage
Iy = f(Vg)
250 600
< < /
N _500
200
400
150
300
100
200
T)= Tinac25C
50
100
T, = Tinax25C /
T,=25C T;=25C
0 ‘ 0 / |
0 2 4 6 8 yew 10 0 05 1 15 2 25 3 Ve ) 35
At At
t, = 250 us t, = 250 us
Vs = 10 Y
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figure 5. IGBT figure 6. IGBT
Typical switching energy losses Typical switching energy losses
as a function of collector current as a function of gate resistor
E = f(Iy) E = f(R¢)
s T 15 T T
) | @ | |
E | Eor\H\ghT % | |
o ! E w | |
bk ______ ‘ /S jniwf7 ! e IEU\LH\QJL o
Eot vign
o Eun Low T
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Eoff vigh T
EuffLuwT
6L A L T
|
|
l
3 L T o gl ol
| | |
| | |
l l l
0 ! 0 L I
0 100 200 300 (A 400 0 2 4 6 8 Rg(@) 10
With an inductive load at With an inductive load at
T; = 25/125 °C T;= 25/125 °C
Vs = 350 \Y, Vs = 350 Y,
Ves = 15 \Y Vs = 15 \
Rgon = 4 Q Ip = 200 A
R gott = 4 Q
figure7. __ Fwpllfigure 8. FWD
Typical reverse recovery energy loss Typical reverse recovery energy loss
as a function of collector (drain) current as a function of gate resistor
Erec = f([ c) Erec = f(RG)
2 r 2
@ | EvecH\ghT Q
€ | :
w | w
16 I 16— - N —F————— - m————————— === — — —
|
|
l
| 12
2 : Erec High T
l
08 ! 08
|
l
04 : L e N S it
| ErecLowT
|
// ErecLowT
0 ! 0
0 100 200 300 lo®) 400 0 2 4 6 8 Ry

With an inductive load at

T; = 25/125 °C
Vs = 350 \%
Vs = 15 \
Rem= 4 Q
Rgott = 4 Q
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With an inductive load at

T; = 25/125 °C
Vs = 350 \
Ves = 15 \
Ip = 200 A
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INPUT BOOST
figure 9. IGBT figure 10. IGBT
Typical switching times as a Typical switching times as a
function of collector current function of gate resistor
t = f(ip) t = f(Re)

With an inductive load at With an inductive load at
T;= 125 °C T;= 125 °C
Vs = 350 Vv Vs = 350 \Y
Ves = 15 \Y Vs = 15 \
Rgon = 4 Q Ic = 200 A
R ot = 4 Q
figure 11. FWD figure 12. FWD
Typical reverse recovery time as a Typical reverse recovery time as a
function of collector current function of IGBT turn on gate resistor
te =) tr = F(Ryon)

015 0,25

@ o high T g

X = o igh T

012 02

0,09 0,15

0,06 0,1

triowT /
R
003 ] 005
triowT
0 0
0 100 200 300 ) 400 0 2 4 6 8 Roon(2) 10

At At
Ty = 25/125 °C Ty = 25/125 °C
Ve = 350 \Y Vg = 350 \Y
Ve = 15 \ Ip= 200 A
Rgon = 4 Q Ves = 15 \Y
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figure 13. FWD figure 14. FWD
Typical reverse recovery charge as a Typical reverse recovery charge as a
function of collector current function of IGBT turn on gate resistor
Qn = flc) Qrr = f(Ryon)
gu Qr High T 8110
610 o Qurvigh T
8
8
6
6
4
4
Qrriowt \
2
2 //’/ T Quiowt
0 0
0 100 200 300 lc(A) 400 0 2 4 6 8 Rgon(Q) 10
At At
T; = 25/125 °C T; = 25/125 °C
Ve = 350 Y, V= 350 Vv
Ve = 15 \ I.= 200 A
Regn= 4 Q Vi = 15 %
figure 15. FWD figure 16. FWD
Typical reverse recovery current as a Typical reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
Irru = f(I) Irrm = f(R gon)
200 300
@ lrrm High T %
] | — :250
160
/ 200
120
/ lRRMLuwT 150 \
80 // \ \ IrRM High T
] 100
40 \ IrrM Low T
50
0 0
0 100 200 300 1c(A) 400 0 2 4 6 8 Rgu(2) 10
At At
T; = 25/125 °C T; = 25/125 °C
Ve = 350 \Y, Vg= 350 Y,
Ve = 15 \ Ig= 200 A
Regn= 4 Q Ves = 15 v
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figure 17. FWD figure 18. FWD
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/de,dl o o/dt = f(I,) dl o/dt,dl rec/dt = f(R gon)
a [ digdt 1200
EX g diydt -
g dl,e/dit 5 odt
57000 = dlieflt ——
3 — ~10000
s R .
6000
8000
5000
4000 6000
3000
4000
2000
2000
1000
0 0
0 100 200 300 1¢(A) 400 0 2 4 6 8 Rean(Q) 10
At At
T = 25/125 °C Ty = 25/125 °C
Ve = 350 \Y Ve= 350 \Y
Ver = 15 \Y I, = 200 A
Rgon = 4 Q Ve = 15 \Y
figure 19. IGBT figure 20. FWD
IGBT/MOSFET transient thermal impedance FWD transient thermal impedance
as a function of pulse width as a function of pulse width
Zwgs) = f(t}) Z ) = f(ty)
10° 10°
: :
L N /—-/;;;’/
— L T~
N 7/ A
o B / v
/ | T /
i /
VA D=05 / D=05
0,2 0,2
,/ 0,1 ,/ 0,1
0,05 0,05
0,02 / 0,02
0,01 0,01
/ 0,005 0,005
0,000 0,000
102 T T T \ 10? f T 1
10° 10° 10° 10° 10* w0 HE e 10° 10 10° 102 10 1w ) a0
At At
D = t,/T = t,/T
Rugs = 0,32 K/w Rugs = 0,42 K/W

IGBT thermal model values

R (K/W) Tau (s)
3,80E-02 6,34E+00
7,45E-02 1,65E+00
5,88E-02 3,72E-01
6,30E-02 8,42E-02
7,23E-02 2,60E-02
1,31E-02 3,72E-03

copyright Vincotech

FWD thermal model values

R (K/W) Tau (s)
2,51E-02 9,71E+00
8,11E-02 2,16E+00
7,23E-02 5,30E-01
8,79E-02 1,27E-01
1,05E-01 3,93E-02
2,58E-02 5,33E-03
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figure 21. IGBT figure 22. IGBT
Power dissipation as a Collector/Drain current as a
function of heatsink temperature function of heatsink temperature
P = f(T)) Ic = f(T)
600 - 175 4
B 2
& >
500 \ 150
125
400 +
100
300 +
75
200 AN
50 4
100
25 +
0 T \ 0 T T
0 50 100 150 0 200 0 50 100 150 T, () 20
At At
T; = 175 oC T;= 175 oC
Vs = 15 Y
figure 23. FWD figure 24. FWD
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
P = f(T)) Iy = §(T)
500 4 250 4
B z
K =
400 TN 200 -
300 150
200 - 100
100 50 4
0 \ 0 ‘
0 50 100 150 T,(°0) 200 50 100 150 T,00) 200
At At
T; = 175 oC T = 175 o°C
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figure 25. IGBT figure 26. IGBT
Safe operating area as a function Gate voltage vs Gate charge
of drain-source voltage
Ip = f(Vps) Ves = f(Qg)
10° 16
N N 3 / /
< N 3
N AN N Y M 1?/
N, 100uS
102 N N N, \ 12
I/ - \\ \\ /// 480 V
/ N \ 10ms \ \\ 10
/ NN\ N N / //
\ 00mS
w \\\ \\ 8 /
\\ \\ N .
N
X > N 4
10
2
. 0 : : :
1 0 | N " 0 200 400 600 800 1000 1200 1400
10 10 10 Vs (V) Qg (nC)
At At
D = single pulse Ip = 200 A
T, = 80 oC
Vs = 15 \Y
Tj = ijax
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figure 1.

Typical diode forward current as
a function of forward voltage

30-F206NBA200SG-M235L25
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Bypass Diode

Bypass diode

figure 2.
Diode transient thermal impedance
as a function of pulse width

Bypass diode

1= f(V§) Zwgs) = f(ty)
500 10°
400 E
N ot
L
300 I /
7|
107 //
1] /
200
Ti= Timax-25C A D=0,5
0,2
Tj=25C / 0,1
100 / 0,05
0,02
0,01
. / 0,005
0,000
0 04 08 12 16 ve(y 2 10 T T T ") '
10° 10" 10° 10° 10" 10° 10
At At
t, = 250 us D = ty/ T
Ruygs = 0,33 K/W
figure 3. Bypass diode figure 4. Bypass diode
Power dissipation as a Forward current as a

function of heatsink temperature

Pt = f:(Tj)

function of heatsink temperature

Ip = f(Tj)
500 140
B <
o \ T 120
400
100
300
0 1
60
200 \
\ 407
100
20 \
0 0 T t
0 50 100 150 T,(°0) 200 0 50 100 150 ,(°0) 200
At At
Ty = 150 oC T = 150 oC
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Thermistor

figure 1. Thermistor
Typical NTC characteristic

as a function of temperature

R, =f(T)

24000 NTC-typical temperature characteristic

RIQ
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8000

2 50 75 00  Tec) 125
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figure 1.

Turn-off Switching Waveforms & definition of ¢ .5, o
(tzon = integrating time for E )

30-F206NBA200SG-M235L25

Switching Definitions BOOST IGBT

General conditions

T; = 125°C
Rgon = 4Q
R oot = 4Q
IGBT figure 2.

datasheet

IGBT

Turn-on Switching Waveforms & definition of ¢ 4,,, tg
(tgon = integrating time for E,,)

150 200
% %
125 A le
tgofr \/ 150 A
100 spiesosmp=wod) L
L Vae sow VeE 90% v,
CE
75 | 100
le
50 \&M R
¢ lc 196 50
-Eoff
25 4
VGEIO% —_ cE%
Vee 0
’ ~ ‘
-25 -50 ; ; ‘
0,3 0,1 0,1 0,3 05 0,7 09 39 4 41 42 4.4
time (us) ' ' ' time(us)
Ve (0%) = 0 \Y Ve (0%) = 0 \Y
Ve (100%) = 15 Y, Ve (100%) = 15 \Y;
V¢ (100%) = 350 \Y V¢ (100%) = 350 \Y
I¢ (100%) = 199 A I¢ (100%) = 199 A
ot = 0,67 Hs tgon = 0,05 Hs
Lot = 0,74 Hs tgon = 0,30 Hs
figure 3. IGBT figure 4. IGBT
Turn-off Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
150 200
% Ver %
125 4

100 F———~

fitted 150 1

/\/\_/M
lc 90%

V 100 -

75
ICEU%
50 4
50
Ic s0%
25 1
l lc1o9 lc 10% \W
0 _N/ N K 0
-25 T T 1 -50 T 1
0,45 05 0,55 0,6 0,65 07 . 0,75 3.9 4 41 42 ) 43
time (us) time(us)
V¢ (100%) = 350 \Y V¢ (100%) = 350 \Y
I (100%) = 199 A I (100%) = 199 A
ty= 0,03 us t, = 0,05 us
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Switching Definitions BOOST IGBT
figure 5. IGBT figure 6. IGBT
Turn-off Switching Waveforms & definition of ¢y Turn-on Switching Waveforms & definition of ¢g,,
125 125
% Ic 19 % Pon E,
100 - i 100 - /’l_
// T
75 75
50 50
25 25
Ve 90% Pur Ve 105 CE 3%
0 0
tEoff tEon
-25 ! ! : -25 ! ! ! :
0,2 0 0,2 0,4 6 0,8 39 4 41 4.2 43 44 45
time (us) time(us)
P (100%) = 69,74 kw P, (100%) = 69,74 kw
E o (100%) = 5,16 mJ E.n (100%) = 7,28 mJ
tpofr = 0,74 us tpon = 0,30 us
figure 7. FWD
Turn-off Switching Waveforms & definition of ¢,
120
w |l
=
80
tee
40
Vy fitted

0 ;MRM )
‘K\ / Irrm 1
-40
\%\
-80 'RRM 100%

-120 T 1
4 4,05 41 4,15 4,2 25 4,3
time(us)
V4 (100%) = 350 \Y
14 (100%) = 199 A
Irem (100%) = -144 A
ty = 0,12 us
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Switching Definitions BOOST IGBT
figure 8. FWD figure 9. FWD
Turn-on Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
(to = integrating time for Q,,) (t grec= integrating time for E ..)
150 4 125 4

%

! 100 -
'd b /

tor
50 1 /
50

25
Prec
-50 |
04

%

100 +

-100 . ) 25 . . !
4 41 42 43 imes) 44 4 41 42 43 44 limews) 45

14 (100%) = 199 A P (100%) = 69,74 kW

Q. (100%) = 8,32 pcC E o (100%) = 1,25 mJ

ton = 0,24 us threc = 0,24 us
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Version Ordering Code
without thermal paste 17 mm housing 30-F206NBA200SG-M235L25
Name Date code UL & VIN Lot Serial
NN'NNNNNNNNWW,?‘YN’I‘JT Text NN-NNNNNNNNNNNNNN-TTTTTTVWV Wwyy UL VIN LLLLL ssss
VIN ELEEE SSSS :t Type&Ver Lot number Serial Date code
! - - TTITTTTTVW LLLLL SSSS WWwYY
Pin table [mm] Pin table [mm]
Pin X Y Function Pin X Y Function
1 70,8 2,6 SOL- 29 0 36,8 DC+
2 70,8 0 SOL- 30 6,2 36,8 DC+
3 68,2 2,6 SOL- 31 8,8 36,8 DC+
4 68,2 0 SOL- 32 11,4 36,8 DC+ 4 .
5 65,6 2,6 SOL- 33 14 36,8 DC+ ﬂ H HHHHMH ﬂ ﬂﬂﬂ
6 65,6 0 SOL- 34 16,6 36,8 DC+ F W
7 58,6 2,9 NTC1 35 19,2 36,8 DC+ G C 7,
8 58,6 0 NTC2 36 21,8 36,8 DC+
9 21,8 0 DC- 37,38 Not assembled
10 19,2 0 DC- 39 65,6 36,8 SOL+ Of " ooovo00 g;j
11 16,6 0 DC- 40 65,6 34,2 SOL+
12 14 0 DC- 41 68,2 36,8 SOL+
13 11,4 0 DC- 42 68,2 34,2 SOL+ @
14 8,8 0 DC- 43 70,8 36,8 SOL+
15 6,2 0 DC- 44 70,8 34,2 SOL+ t o
16 0 0 DC- 45 68,2 27,2 BOOST+ S =
17 19,6 13,3 G6 46 70,8 27,2 BOOST+ —x
18 19,6 10,4 s46 47 68,2 | 24,6 | BOOST+ . ]
19 19,6 7,5 G4 48 70,8 24,6 BOOST+
20 0 7 GND 49 68,2 22 BOOST+
21 0 19,4 GND 50 70,8 22 BOOST+
22 0 22 GND 51 68,2 14,8 BOOST-
23 0 24,6 GND 52 70,8 14,8 BOOST-
24 0 27,2 GND 53 68,2 12,2 BOOST-
25 0 29,8 GND 54 70,8 12,2 BOOST-
26 2,9 23,5 G5 55 68,2 9,6 BOOST-
27 2,9 26,4 S35 56 70,8 9,6 BOOST-
28 2,9 29,3 G3 57, 58 Not assembled
copyright Vincotech 17 15 Feb. 2019 / Revision 5
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D9
Sol+ G H
39-44 -
Boost+ @i H @ DC+
45-50 29-36
T1
I D11
G3 T5
28 P I D12
26
S35 @
27
@ GND
20-25
T2
I D14
G4 T6
19 r I D13
G6 i —
17
NTC
S46 &
18 D3
Boost- @ 3 e DC- 07 08
51-56 09-16 NTC1 NTC2
D10
Sol- &
01-06 m
ID Component Voltage Current Function Comment
D9, D10 FWD 1600 V 170 A Bypass Diode
T1,T2,T5,T6 IGBT 650 V 100 A Input Boost IGBT
D11, D12, D13, D14 FWD 600 V 50 A Input Boost Inverse Diode
D1, D3 FWD 600 V 240 A Input Boost Diode
NTC Thermistor Thermistor
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Packaging instruction

Standard packaging quantity (SPQ) 36 >SPQ  Standard <SPQ Sample

Handling instruction

Handling instructions for flow 2 packages see vincotech.com website.

Package data

Package data for flow 2 packages see vincotech.com website.

UL recognition and file number

This device is certified according to UL 1557 standard, UL file number E192116. For more information see vincotech.com website. “s
Document No.: Date: Modification: Pages
30-F206NBA200SG-M235L25-D5-14 15 Feb. 2019 flow2 frame modification 1,17

DISCLAIMER
The information, specifications, procedures, methods and recommendations herein (together “information”) are presented by Vincotech to reader in

good faith, are believed to be accurate and reliable, but may well be incomplete and/or not applicable to all conditions or situations that may exist or
occur. Vincotech reserves the right to make any changes without further notice to any products to improve reliability, function or design. No
representation, guarantee or warranty is made to reader as to the accuracy, reliability or completeness of said information or that the application or use
of any of the same will avoid hazards, accidents, losses, damages or injury of any kind to persons or property or that the same will not infringe third
parties rights or give desired results. It is reader’s sole responsibility to test and determine the suitability of the information and the product for reader’s

Iintended use.

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

Vincotech.
As used herein:

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 reasonably expected to result in

significant injury to the user.
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

Jthe life support device or system, or to affect its safety or effectiveness.
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