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5-A H-Bridge for DC-Motor Applications TLE 5205-2
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1 Overview
’N\
1.1 Features ;

* Delivers up to 5 A continuous 6 A peak current
e Optimized for DC motor management applications
* Operates at supply voltages up to 40 V

Very low Rpg on; typ. 200 mQ @ 25 °C per switch PG T Ol

Output full short circuit protected
Overtemperature protection with hysteresis
and diagnosis

* Short circuit and open load diagnosis
with open drain error flag

* Undervoltage lockout
* CMOS/TTL compatible inputs with hysteresis PG-DSO-20-37
* No crossover current
* Internal freewheeling diodes
* Wide temperature range; — 40 °C < T;< 150 °C
e Green Product (RoHS compliant)
* AEC Qualified
Type Package

PG-TO263-7-1
TLE 5205-2 PG-TO220-7-11
TLE 5205-2GP PG-DSO-20-37 e >
TLE 5205-2G PG-TO263-7-1
TLE 5205-2S PG-TO220-7-12

The TLE 5205-2 is an integrated power H-bridge with DMOS output stages for driving
DC-Motors. The part is built using the Infineon multi-technology process SPT® which
allows bipolar and CMOS control circuitry plus DMOS power devices to exist on the
same monolithic structure.

Operation modes forward (cw), reverse (ccw), brake and high impedance are invoked
from just two control pins with TTL/CMOS compatible levels. The combination of an
extremely low Rpg oy @and the use of a power IC package with low thermal resistance and
high thermal capacity helps to minimize system power dissipation. A blocking capacitor
at the supply voltage is the only external circuitry due to the integrated freewheeling
diodes.
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Overview
1.2 Pin Configuration (top view)
TLE 5205-2 TLE 5205-2GP
/ J
GND 11 20 [.IJ GND
N.C. CI] 2 19 [T N.C.
N.C. CI]3 18 [TJ N.C.
; : N.C. [T 4 17 (3O N.C.
| | N.C. C]5 16 O N.C.
| | Vs CI 6 15 [T Vg
| Q | Ql 7 14 [T Q2
‘L ) EF I8 13 [T N.C.
I IN1 I 9 12 (13 IN2
1 2 8 45 6 7 GND I 10 11 713 GND
SISIHISTRTNT J—
AEP01680
g g TLE 5205-2S
EF | JGND (| Vg
OUT1 IN1  IN2 OUT2
AEP01990 Q
TLE 5205-2G - —
—_ ! \
|
| |
| |
QO
N )
¥**‘7‘*14r**/
OUT1 INT IN2  OUT2
EF GND Vg
AEP01991
OUT1{| IN1 {| IN2 {]OUT2
EF  GND Vg
AEP02513
Figure 1 Pin Assigments
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1.3 Pin Definitions and Functions
Pin No. Pin No. Symbol | Function
P-TO220 |P-DSO
1 7 OuUT1 Output of Channel 1; Short-circuit protected;

integrated freewheeling diodes for inductive loads.

2 8 EF Error Flag; TTL/CMOS compatible output
for error detection; (open drain)
3 9 IN1 Control Input 1;
TTL/CMOS compatible
4 1, 10, GND Ground;
11,20 internally connected to tab
5 12 IN2 Control Input 2;
TTL/CMOS compatible
6 6, 15 Vs Supply Voltage; block to GND
7 14 ouT2 Output of Channel 2; Short-circuit protected;
integrated freewheeling diodes for inductive loads.
- 2,3,4,5 |N.C. Not Connected
16,17, 18,
19
Data Sheet 3 Rev. 1.1, 2007-07-31
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1.4 Functional Block Diagram
Vs
EF2—| °
m Error Flag
- Diagnosi ion Circui ‘l"‘ "'l‘
gnosis and Protection Circuit 1 /|_| —e 1
N
! 1
3 IN | ouT N ouT1
INT Fi] 1]2]172 V]
0[0|1]0
0[1|0]1 7
5 1{0(0]0 N OouT2
IN2 3F 1112z V1 .
ry — —
U H :
Diagnosis and Protection Circuit 2 | 1
I 4
GND AEB02394
Figure 2 Block Diagram
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Overview

1.5 Circuit Description

Input Circuit

The control inputs consist of TTL/ICMOS-compatible schmitt-triggers with hysteresis.
Buffer amplifiers are driven by this stages.

Output Stages

The output stages consist of a DMOS H-bridge. Integrated circuits protect the outputs
against short-circuit to ground and to the supply voltage. Positive and negative voltage
spikes, which occur when switching inductive loads, are limited by integrated
freewheeling diodes.

A monitoring circuit for each output transistor detects whether the particular transitor is
active and in this case prevents the corresponding source transistor (sink transistor) from
conducting in sink operation (source operation). Therefore no crossover currents can
occur.

1.6 Input Logic Truth Table

Functional Truth Table

IN1 IN2 OUT1 |OUT2 |Comments
L L H L Motor turns clockwise
L H L H Motor turns counterclockwise
H L L L Brake; both low side transistors turned-ON
H H Z Z Open circuit detection
Notes for Output Stage
Symbol Value
L Low side transistor is turned-ON
High side transistor is turned-OFF
H High side transistor is turned-ON
Low side transistor is turned-OFF
Z High side transistor is turned-OFF

Low side transistor is turned-OFF

Data Sheet 5 Rev. 1.1, 2007-07-31
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Overview

1.7 Monitoring Functions

Undervoltage lockout (UVLO):

When Vg reaches the switch on voltage Vg oy the IC becomes active with a hysteresis.
All output transistors are switched off if the supply voltage Vg drops below the switch off
value Vg oee.

1.8 Protective Function

Various errors like short-circuit to + Vg, ground or across the load are detected. All faults
result in turn-OFF of the output stages after a delay of 50 us and setting of the error flag
EF to ground. Changing the inputs resets the error flag.

a. Output Shorted to Ground Detection
If a high side transistor is switched on and its output is shorted to ground, the output
current is internally limited. After a delay of 50 us all outputs will be switched-OFF and
the error flag is set.

b. Output Shorted to + Vg Detection
If a low side transistor is switched on and its output is shorted to the supply voltage,
the output current is internally limited. After a delay of 50 us all outputs will be
switched-OFF and the error flag is set.

c. Overload Detection
An internal circuit detects if the current through the low side transistor exceeds the
trippoint Iy, . In this case all outputs are turned off after 50 us and the error flag is set.

d. Overtemperature Protection
At a junction temperature higher than 150 °C the thermal shutdown turns-OFF, all four
output stages commonly and the error flag is set with a delay.

e. Open Load Detection
The output Q1 has a 10 kQ pull-up resistor and the output Q2 has a 10 kQ pull-down
resistor. If E1 and E2 are high, all output power stages are turned-OFF. In case of no
load between Q1 and Q2 the output voltage Q1 is Vg and Q2 is ground. This state will
be detected by two comparators and an error flag will be set after a delay time of
50 us. Changing the inputs resets the error flip flop.
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04:1 fh % —
10kQ I FF 4:1
AES02395

Figure 3 Simplified Schematic for Open Load Detection
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2 Diagnosis

Diagnosis

Various errors as listed in the table “Diagnosis” are detected. Short circuits and overload
result in turning off the output stages after a delay 7,5, and setting the error flag
simultaneously [EF = L]. Changing the inputs to a state where the fault is not detectable
resets the error flag (input toggling) with the exception of short circuit from OUT1 to

OUT2 (load short circuit).

Flag IN1 |IN2 |[OUT1 |[OUT2 [EF [Remarks Nr.
0 0 H L 1 Not detectable |1
Open circuit between OUT1 and OUT2 0 1 L H 1 |Not detectable |2
1 0 L L 1 Not detectable |3
1 1 Z Z 0 4
0 |O V2 |VJ/2 |0 5
Short circuit from OUT1 to OUT2 0 1 V2 V42 |0 6
1 0 L L 1 |Not detectable |7
1 1 Z Z 1 |Not detectable |8
0 |0 |GND |L 0 9
Short circuit from OUT1 to GND 0 1 GND |H 1 |Not detectable (10
1 0 GND |L 1 |Not detectable |11
1 1 GND |L 1 |Not detectable |12
0 |0 H GND (1 |Not detectable |13
Short circuit from OUT2 to GND 0 1 L GND |0 14
1 0 L GND |1 Not detectable |15
1 1 L GND (1 |[Not detectable |16
0 0 Vs L 1 Not detectable |17
Short circuit from OUT1 to V, 0 1 Vs H 0 18
1 0 Vs H 0 19
1 1 Vs H 1 |Not detectable (20
0 |0 H Vs 0 21
Short circuit from OUT2 to Vg 0 1 L Vs 1 |Not detectable |22
1 0 H Vs 0 23
1 1 H Vs 1 Not detectable |24
Overtemperature or undervoltage 0 0 |Z 4 0 25
0 1 4 Z 0 26
1 0 |Z Z 0 27
1 1 Z Z 0 28

IN: 0=Logic LOW OUT: Z=Outputin tristate condition

1 = Logic HIGH

L = Output in sink condition

H = Output in source condition

Data Sheet
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Electrical Characteristics

3 Electrical Characteristics
3.1 Absolute Maximum Ratings
—40°C<T,<150°C
Parameter Symbol | Limit Values |Unit | Remarks
min. | max.
Voltages
Supply voltage Vg -0.3 |40 \Y -
-1 40 Vv t<05s;Ig>-5A
Logic input voltage ViNi, 2 -03 |7 \ OV<Vg<40V
Diagnostics output voltage Ve -03 |7 \ -
Currents of DMOS-Transistors and Freewheeling Diodes
Output current (cont.) Iouti2 |—5 5 A -
Output current (peak) Ioyti,2 |—6 6 A t,<100ms; T'=1s
Output current (peak) Ioyt1 2 |- - A t,<50us; T'=1s;
internally limitted;
see overcurrent
Temperatures
Junction temperature T; -40 |[150 °C -
Storage temperature Tgq -50 [150 °C -

Thermal Resistances

Junction case Rinic - 3 K/IW | P-TO220-7-11/12,
P-TO263-7-1
Junction ambient Ripja - 65 KW | P-TO220-7-11/12
- 75 KW | P-TO263-7-1
Junction case Rinic - 5 K/W | P-DSO-20-12
Junction ambient Ripja - 50 K/W | P-DSO-20-12

Note: Maximum ratings are absolute ratings; exceeding any one of these values may
cause irreversible damage to the integrated circuit.
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Electrical Characteristics

3.2 Operating Range
Parameter Symbol | Limit Values |Unit |Remarks
min. | max.
Supply voltage Vg Vuvon |40 \'% After Vg rising
above V,y on
Supply voltage increasing -03 |Vyvon |V Outputs in tristate
Supply voltage decreasing -03 |Vyvorr |V condition
Logic input voltage Vint, 2 -03 |7 \Y -
Junction temperature T, -40 150 °C -

3.3 Electrical Characteristics
6V<Vs<18V;IN1=IN2 =HIGH

Ioyt1,2 =0 A (No load); — 40 °C < T; < 150 °C; unless otherwise specified

Parameter Symbol Limit Values Unit | Test Condition
min. |typ. | max.

Current Consumption

Quiescent current Ig - - 10 mA |[IN1=IN2=LOW;

Vg=13.2V

Under Voltage Lockout

UV-Switch-ON voltage Vovon | — 53 |6 Vv Vg increasing

UV-Switch-OFF voltage Vovorr |35 |47 |56 |V Vg decreasing

Data Sheet 10 Rev. 1.1, 2007-07-31
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3.3 Electrical Characteristics (cont'd)

6V <Vg<18V;IN1=IN2 =HIGH
Ioyt1,2 =0 A (No load); — 40 °C < T, < 150 °C; unless otherwise specified

Electrical Characteristics

Parameter Symbol Limit Values Unit | Test Condition
min. |[typ. |[max.
Outputs OUT1, 2
Static Drain-Source-On Resistance
Source Rpsonn | — 220 350 |mQ |6V<Vg<18V
- 500 mQ |[6V<Vg<18V
350 |500 mMmQ |Vgon<Vs<6V
T,=25°C
Sink Rpsont |- 230 (350 mQ [6V<Vg<18V
- 500 mQ |[6V<Vg<18V
400 |600 |MQ |Vgon<Vg<6V
T,=25°C
— 1000 ImQ |[Vgon<Vg<6V

Note: Values of Rpg oy for Vg oy < Vg < 6 V are guaranteed by design.

Overcurrent

Source shutdown trippoint |- Igpy |- - 10 |A T;=-40°C
_ 8 _ A |Tj=25°C
6 - - A T;=150°C

Sink shutdown trippoint Igp, - - 10 |A T,=-40°C
— 8 - A T;=25°C
6 - - A T;=150°C

Shutdown delay time f4sD 25 50 80 us |-

Data Sheet

Downloaded from Elcodis.com electronic components distributor

11

Rev. 1.1, 2007-07-31


http://elcodis.com/parts/6247232/TLE5205-2_07.html

iﬁneon TLE 5205-2

Electrical Characteristics

3.3 Electrical Characteristics (cont'd)

6V <Vg<18V;IN1=IN2 =HIGH
Ioyt1,2 =0 A (No load); — 40 °C < T, < 150 °C; unless otherwise specified

Parameter Symbol Limit Values Unit | Test Condition

min. |[typ. |[max.

Short Circuit Current Limitation

Source current —Isen |- - 20 |A  |1<t4p
Sink current Igc - - 15 A 1< ty4sp
Open Circuit

Pull up resistor Ryp S 10 20 kQ |-

Pull down resistor Rpown | © 10 20 kQ |-
Switching threshold H Vey 2 25 3 Vv -
Switching threshold L Veu 2 24 |3 \Y -
Detection delay time t4sD 25 50 80 us |-

Output Delay Times (Device Active for ¢ > 1 ms)

Source ON f4oNH | — 10 20 us |Iopyr=—-3A
resistive load
resistive load

Source OFF td OFF H - 2 5 H,S IOUT = - 3 A
resistive load
resistive load

Data Sheet 12 Rev. 1.1, 2007-07-31

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6247232/TLE5205-2_07.html

iﬁn eon TLE 5205-2

Electrical Characteristics

3.3 Electrical Characteristics (cont'd)

6V <Vg<18V;IN1=IN2 =HIGH
Ioyt1,2 =0 A (No load); — 40 °C < T, < 150 °C; unless otherwise specified

Parameter Symbol Limit Values Unit | Test Condition

min. |[typ. |[max.

Output Switching Times (Device Active for f > 1 ms)

resistive load
S'nk ON ZON L - 5 10 MS IOUT = 3 A
resistive load
Source OFF tOFF H - 2 5 HS IOUT = - 3 A
resistive load
resistive load

Clamp Diodes
Forward Voltage

Leakage Current

Source I kn -100 |-50 |- nA | OUT1 = Vg

Sink I - 50 100 |uA |OUT2=GND
Logic

Control Inputs IN 1, 2

H-input voltage threshold ViNe 28 |25 |- \'% -

L-input voltage VinL — 1.7 |12 |V -

Hysteresis of input voltage | Viyuy 04 |08 |12 |V -

H-input current Iinn -2 0 2 pA | V=5V

L-input current I -10 -4 |0 MA | Vy=0V

Data Sheet 13 Rev. 1.1, 2007-07-31

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6247232/TLE5205-2_07.html

iﬁneon TLE 5205-2

Electrical Characteristics

3.3 Electrical Characteristics (cont'd)

6V <Vg<18V;IN1=IN2 =HIGH
Ioyt1,2 =0 A (No load); — 40 °C < T, < 150 °C; unless otherwise specified

Parameter Symbol Limit Values Unit | Test Condition

min. |[typ. |[max.

Error Flag Output EF

Low output voltage Ver - 025 (05 |V Iep =3 mA
Leakage current Ier, - - 10 LA | Vge=7V

Thermal Shutdown

Thermal shutdown junction | Tigp 150 [175 200 |°C |-
temperature
Thermal switch-on junction | Tigg 120 |- 170 |°C |-
temperature
Temperature hysteresis AT - 30 - K -
Shutdown delay time f4sD 25 50 80 us |-

Note: Values of thermal shutdown are guaranteed by design.

Data Sheet 14 Rev. 1.1, 2007-07-31
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Iry; Is
< . . o
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T T
Igp o v i
o > EF S 1 ouTt
/ OouT1 <
INT 3
° > INt  TLE 5205-2 R Load Vs
I 7 | Tout2
Ver N2 5 N ouT2 «
Ving GND
Ving 1 Vourt |Vour
v I v v
FL
111 I 1 L
AES02396
Figure 4 Test Circuit
Overcurrent Short Circuit Open Circuit
loyr Igp Isc Ioc
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Vin
A
Vv
5
/ \ t,=1t<100ns
/ 50%
0
Loyt
iource t4oNH t4oFFH
A — -~ rﬁ —
3 [ 80% \| 0%
50% 50%
0 20% 20% >t
‘ Lo forFH
éouk_l_ -] |- i
In
A torFL
A +‘
8 80%
50%
tdOFFL tdONL
e L - L AET01994
Figure 5 Switching Time Definitions
+5V
o
q 9—O +VS
100 uF $
2kQ 6 I
2
< EF Vs
ouT™
3 Iny=3A
> . = 100 nF N
uP INT TLE 5205-2 Ig =6A
R 5 o ouT2
" GND
4
— AES02397
Figure 6 Application Circuit
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IN1, 2
IscH
I5pH \
Touytt, 2 \
Vourt, 2 Rghort X 1scH +
* Ver
- tyop —
EF
AEDO1997
Figure 7 Timing Diagram for Output Shorted to Ground
IN1, 2
Iso
Isp \
Tout,2 \
Vouri.2 | + ¢
Rsport X 1
\ Short SCL *VFU
et tdSD -
EF
AEDO1998

Figure 8 Timing Diagram for Output Shorted to V¢
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Diagrams
Quiescent Current I (Active)
versus Junction Temperature T;

AED02398
7
mA
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4 \\\\\ Vg =18V
N
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2
1
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— T

]

Input Switching Thresholds V), |
versus Junction Temperature T;
AED02400

3.0
|

VINH, L VINH

e

2.0

1.5

1.0

0.5

100 °C 150

-50 0 50
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Static Drain-Source ON-Resistance
versus Junction Temperature T

AED02399
0.6
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T 05
Low Side Transistor /
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0.3 // =
7 rd
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v //
0.2 > =7 High Side Transistor
/
0.1
0
-50 0 50 100 °C 150

]

Clamp Diode Forward Voltage V.
versus Junction Temperature T

AED02401
1.3
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SN High Side Transistor
~ "9
N
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\\ \\
10 Low Side Transistor _|
SN
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0.7
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Overcurrent Shutdown Threshold I, Switching Threshold Vg, Vgy

versus Junction Temperature T versus Junction Temperature T
AED02402 AED02404
12 3.0
Igp Ven, Ve
T 10 T 2.8
Low Side Transistor
8 —— L | 26
S
T~
— S~
High Side Transistor ~— Ve
6 7 2.4 \\\‘ '
~
Vel
4 2.2
2 2.0
0 - 18
-50 0 50 100 °C 150 -50 0 50 100 °C 150
T — T

]

Error-Flag Saturation Output Voltage
Vg versus Junction Temperature T;

AED02403
0.6
Ver
T 0.5
0.4 v
/
/
0.3
/
//
0.2
0.1
0
-50 0 50 100 °C 150
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Package Outlines

4 Package Outlines

PG-T0220-7-11
(Plastic Transistor Single Outline Package)

1002 .
- 9.9:02 44
85" 127:01 |
‘ ‘ Y N
[ i H
o= 0.03) O
@l [ - ; o 2
IR R (005] ah,
| - | AN ™ -V
\;@r/ N ©
Y Y Y -y
Y (T .y -
S| = )
HH Sy S s
| U I\
~ 7x0.6:01 @ || _0.5+01
0..0.15 2.4=
6x[1.27] 3.9:04
> [${0.25 W[A[C] -
84104
") Typical

Metal surface min. X=7.25, Y=12.3
All metal surfaces tin plated, except area of cut.

Green Product (RoHS compliant)

To meet the world-wide customer requirements for environmentally friendly products
and to be compliant with government regulations the device is available as a green
product. Green products are RoHS-Compliant (i.e Pb-free finish on leads and suitable
for Pb-free soldering according to IPC/JEDEC J-STD-020).

You can find all of our packages, sorts of packing and others in our
Infineon Internet Page “Products”: http://www.infineon.com/products.

SMD = Surface Mounted Device Dimensions in mm
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PG-DS0-20-37
(Plastic Dual Small Outline Package)

- % B
1.2 43 AR 2.8 B N
| o
L =12 | [ } CL\? ;
A0 / ™ e .
| [15.7404 | ‘ . / 1)
127] | [2]0.1] 6.3 Heatsink
0 4+0.13 0.95 0.15
———-—$]0.25 M[A] 20x Relni
o 142208 | - 0258
20 11
AAAAAAAAMT
Eo
UUOUOU0TET
Index Marking 1 10
_ || 1x45°
~ 15.9:015" A
1) Does not include plastic or metal protrusion of 0.15 max. per side GPS05791

Green Product (RoHS compliant)

To meet the world-wide customer requirements for environmentally friendly products
and to be compliant with government regulations the device is available as a green
product. Green products are RoHS-Compliant (i.e Pb-free finish on leads and suitable
for Pb-free soldering according to IPC/JEDEC J-STD-020).

You can find all of our packages, sorts of packing and others in our
Infineon Internet Page “Products”: http://www.infineon.com/products.

SMD = Surface Mounted Device Dimensions in mm
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PG-TO263-7-1
(Plastic Transistor Single Outline Package)

44

1.27 101

0015
7x0.6:01 || 0.5:01

6x|1.27
e (G105 WAB] g

") Typical
Metal surface min. X=7.25, Y=6.9
All metal surfaces tin plated, except area of cut.

GPT09114

Green Product (RoHS compliant)

To meet the world-wide customer requirements for environmentally friendly products
and to be compliant with government regulations the device is available as a green
product. Green products are RoHS-Compliant (i.e Pb-free finish on leads and suitable
for Pb-free soldering according to IPC/JEDEC J-STD-020).

You can find all of our packages, sorts of packing and others in our
Infineon Internet Page “Products”: http://www.infineon.com/products.

SMD = Surface Mounted Device Dimensions in mm
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Package Outlines

PG-T0O220-7-12
(Plastic Transistor Single Outline Package)

1002
~——p A
9.9:02 44
85" + 127:01 | _
W ‘ i i
«| =] 0..03 €> i af
<Pl = ﬂs (570,05 o\
pd — } | e M~ ]
e Y l @ j| e 24 | I Q
Y Y ‘;7 - >y

11105

13105

m»« A0'5i0'1
7%0.6 0.1
6x [1.27]
== 0.25 W[A[B[C|
") Typical

Metal surface min. X=7.25, Y=12.3
All metal surfaces tin plated, except area of cut.

Green Product (RoHS compliant)

To meet the world-wide customer requirements for environmentally friendly products
and to be compliant with government regulations the device is available as a green
product. Green products are RoHS-Compliant (i.e Pb-free finish on leads and suitable
for Pb-free soldering according to IPC/JEDEC J-STD-020).

You can find all of our packages, sorts of packing and others in our
Infineon Internet Page “Products”: http://www.infineon.com/products.

SMD = Surface Mounted Device Dimensions in mm
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iﬁneon TLE 5205-2

Revision History

5 Revision History

Version Date Changes

Rev. 1.1 2007-07-31 | RoHS-compliant version of the TLE 5205-2

* All pages: Infineon logo updated

* Page 1:
“AEC qualified” and “RoHS” logo added, “Green Product
(RoHS compliant)” and “AEC qualified” statement added to
feature list, package names changed to RoHS compliant
versions, package pictures updated, ordering codes
removed

* Page 20-23:
Package names changed to RoHS compliant versions,
“Green Product” description added

* Revision History added

* Legal Disclaimer added
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Infineon Technologies AG
81726 Munich, Germany

© 8/1/07 Infineon Technologies AG
All Rights Reserved.

Legal Disclaimer

The information given in this document shall in no event be regarded as a guarantee of conditions or
characteristics. With respect to any examples or hints given herein, any typical values stated herein and/or any
information regarding the application of the device, Infineon Technologies hereby disclaims any and all warranties
and liabilities of any kind, including without limitation, warranties of non-infringement of intellectual property rights
of any third party.

Information

For further information on technology, delivery terms and conditions and prices, please contact the nearest
Infineon Technologies Office (www.infineon.com).

Warnings

Due to technical requirements, components may contain dangerous substances. For information on the types in
question, please contact the nearest Infineon Technologies Office.

Infineon Technologies components may be used in life-support devices or systems only with the express written
approval of Infineon Technologies, if a failure of such components can reasonably be expected to cause the failure
of that life-support device or system or to affect the safety or effectiveness of that device or system. Life support
devices or systems are intended to be implanted in the human body or to support and/or maintain and sustain
and/or protect human life. If they falil, it is reasonable to assume that the health of the user or other persons may
be endangered.
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