SIEMENS

TWO CHANNEL PROFET®

Preliminary data

BTS 612

Description PROFETR anintelligent
power switch with integrated

®  Two independent high-side switches protection against self-destruction
® Qvertemperature protection for each channel Application Power switch for all kinds of loads.
®  Overload protection for each channel
®  Short circuit protection by overtemperature protection 2 Case Plastic package, similar to TO 220
® Overvoltage protection Pin 415 shorted to the
® input protection mounting flange
® Clamp of negative output voltage with inductive loads
®  Openload detection in OFF-state
®  Maximum current internally hmited m ’
® Protection against loss of ground | o e—1 2&3}2’ .‘;‘;LF:“Z‘ 2
® Undervoltage shutdown with reset and hysteresis F— 5N Status
® Overvoitage shutdown with reset and hysteresis O O | = 8{5’?; S,?:ﬂ""g voltage
® Opendrain status feedback 1 B === ESEIT)%) ground1
T utput
®  Electrostatic discharge (ESD) protection — P
pin configuration
MAXIMUM RATINGS T0220/7 Type | Ordering code
BTS 612 | C67078-55505-A2
DESCRIPTION SYMBOL |RATINGS |UNIT [CONDITIONS
1) =- o =
Breakdown voltage Voniaz) >40 \ T,=-40. +150°C,lp,=1mA " Internal active ¢amp
Shortarcuit current lsc seif-limited
Max. power dissipation Py 50 w Te = 25°C %) Vald for 12 V applications
only. For 24 V apphication
Operating temperature T -40 +150 |°C avallable from middile of 1994
range onwards
Storage temperature range | Tyq -55 +150 |°C
Status-pin current Ist 5 mA
Thermal resistance
Chip - case Ren jc 25 K/W |forbothchannels
Chip - case Rip ¢ <R K/W |foreachchannel
Chip - ambient Rinia 75 K/W
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Electrical characteristics for each channel
(at T, = 25°C, unless otherwise specified)

Preliminary data

BTS 612

(Pin2to4) *

Description Symbol Characteristics Unit | Conditions
min. | typ. | max.
Drain-source Rosion - - 200 mQ |V =12V, ), = 2A
on-state resistance
(Pindto7/1)
Operating voltage Vib 5.8 - 34 V |T,=-40...+150°C
(Pindto2)
Nominal current, f-1SO 1.8 - - A ISO-proposal:
calculated value Vb - Vout <0.5V,
(Pin 7/1 to GND ) Tc=85°C
Load current, 1,-MOS - - 14 A | MOS-standard:
theoretical value Tc=25°,
(Pin7/1to GND) T, = 150°C
Load current limit lim 11 - A |onset of active regulation
(Pin7/1to GND) when: Vyp-Vour > 1V
Standby current [ - 80 120 | pA [V =12V
(Pin4)
Voltage threshold for | Vo 2 3 4 v
open load detection
in OFF - state |
Input voltage [Vintott 0.5 15 | V Vg =12V
(Pin6/3to2) \ntan} 35 - 20
Input current bintott) 1 - 50 BA [ View = 04V
(Pin6/3 ) inton) 20 | so | 80 Viniom = 2.5V
Trip temperature T, 150 - - °C |automatic shutdown
Slew rate di/dton 0.01 - 0.1 | A/ps |Vpp, = 12V Resistive Load
di/dtes 0.01 - 0.1 IL=2A
Status (Opendrain) | Vg ngn - 7 V. |lss =50 pA
St (low) - - 0.5 ls ='f,6mAl ]; =40 FT5D° C
negative inductive Vind - 33 - V. Vpp =12V
clamp voltage Vind=Vbb(Az) -Vbb
Vob(az) =45 Viyp
Reverse polarity Vb - - 32 A

*) Requires 1509 resistor in GND connection. Reverse load current (through intrinsic drain-
source diode) is normally limited by the connected load. Input and Status currents have to
to be limited. It is recommend that 15kQ resistors be inserted in series with IN and ST.
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Preliminary data BTS 612

Truth table ( priority given to activated (Vin = high) channel in the event of status conflict)

IN1 IN2 OouT1 ouT2 ST
L L L L H
Normal operation H H H H H
L H L H H
H L H L H
Undervoltage / Overvoltage X X L L H
Overtemperature | Channel 1 H X L X L
Channel 2 X H X L L
Ch.1/Ch.2 L L L L H
H X H X H
Channel 1 L L H L L
Open Load ISR N S R A o Mo o
X H X H H
Channel 2 L L L H L
H L H H H
L = "Low” level X = “Don'tcare”
H = "High” level Z = Potential defined by external impedance

Status timing : see applications

Operating range (typ. at T = 25 °C)

1 2 3 4

1 1 I
0 4 36 45

P Vb /V

1: Undervoltage sensor causes the device to switch off

2: Normal operation

3: Overvoltage sensor causes the device to switch off

4: [ncrease o?current between pin 4 and 2 from Zener diode
to protect the circuit against overvoltage spikes
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Protection against loss of ground Preliminary data  BTS 612

This power switch is fully protected against loss of ground (see below).
By definition: no load current flows in the load despite loss of ground
+«—0O0— 5

T Vbb
4 1 ngTi
VIN 1

V,
—0— 3 BTS... 7 =
V
122 6 ,
Qroken ground line

2: Broken ground line in the system, ground pulled high by Interface

? Voo T Vo
\"/
ouT 5] 5 4

Interfface }——»0— 3 BTs.. 7

1: Broken ground line at the BTS...

VST

1

6

3: Broken ground line in the system and interruption of Vi

V
bb /C

? Voo

‘__Vg_ a4 3 _\(,;9”"
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VINI V uT2
Interface [—>O—] 2 BTS.. 5
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—_— Vi
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—/ ] |
v
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Circuits

ESD Protected Logic-inputs: IN1/IN2(3/6 )

Preliminary data BTS612

)
]
4kQ ;
IN1/IN2 Jl ', >
VIN1/in2 6V '
max ca. 50 pA
GND 5mA L
i
L

ESD Protected Status-Output: ST(5)

Open drain output with a typical output voltage of 6.0V

Voltage Sensor (typ. at Tj = 25 °C) :

Undervoltage sensor

T + Vpb

Overvoltage sensor

T + Vpb

Vpp <4V

Signal to the logic unit:
Switch OFF with reset

Vpp > 36V

Signal to the logic unit:
Switch OFF with reset

1
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Preliminary data BTS 612
Open load detection in OFF - state

¥ + Vo

H - Vour

Open load
detection unit

Load

Logic-Unit

Voc

The "Open load detection” unit monitors the voltage between OUT and GND

- 208
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Applications Preliminary data  BTS 612

1: Switching lamp loads or inductive loads

? Veb

v v,
9:T 5 4 1 QuT! : ,
i 1
\Y "
l(w 3 7 QuT2 : :
| i
Ving 6 , :

Diagram for each channel

lamp loads
ViINT/iIN2
1 1
Vouti/outz , e
T
lout1/0uT2 L H
]
} —
1 1
a a
T [ 1
! !
E—y
inductive loads
ViNTiin2 !
bl | |
I = 1] t
Vout1/0uT2
] _/
lout1/0uUT2 1 .
! /" |
M i
| a
T [ 1
1] 1
— %
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Preliminary data BTS612

2: Operation with overload / overtemperature

Diagram 1s representative of each channel,
The channel not shown is in the OFF - state (normal operation)

Vint/in2

Vout1/oum2

lout1/0uT2

Vst

f

RIS

S

autorestart
on cooling

overtemperature detection

Diagram is representative of each channel.
The channel not shown is in the ON - state (normal operation)

ViNt /1IN2

Vourt1/out2

I

louT1 /0uT2

Vst

!

skt

NI,

autorestart
on cooling

overtemperature detection
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Prelimi
3: Operation with open load eliminary data  BTS 612

Diagram i1s representative of each channel.
The channel not shown is in the OFF - state (normal operation)

VIN1 /N2
] t
]
VouTt1/0ur? '/
T Ll V I
K : ' :
I ll : : ll
OUT1/0uUT2 ' | 1 i
i ' ' |
! ' | t
Lo ! :
Vst ' : : '
t L 1 I
- _>t
Delay 100 to 300 ps
[ Open load ]
Diagram is representative of each channel.
The channel not shown is in the ON - state (normal operation)
ViN1 7IN2
] ¥
1
Vouri /ouT? 'f
.
4 ! . L,
; ! ! i
lout1/0UT2 ' . H !
v i 1l
1 ! ! .
b ! :
Vst : i ! ;
t - 3 |
_)t

[ Openload
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