REACTOR®

Smart High-Side Power Switch

1.Basic Features

® Overload protection

®  Current limitation

®  Short circuit protection

®  Over temperature protection

®  Over voltage protection

® Clamp of negative voltage at output with
inductive loads

® Fast demagnetization of inductive loads

® CMOS diagnostic output

® CMOS compatible input

®  Open load detection in ON-state

® Reverse battery protection

®  Electrostatic discharge (ESD) protection

®  Green Product (RoHS compliant)

® AEC-Q100 qualified

RM76018TXS Datasheet
2.Description
RM76018TXS is a Smart High-side Power Switch, Reverse
battery protection by self turn on of power MOSFET, current
controlled input and diagnostic feedback with load current
sense.|t can connect to various loads such as inductive
loads, resistive loads, capacitive loads, etc.
RM76018TXS integrates multiple protection functions.
Overload protection, Current limitation, Short circuit
protection, Over temperature protection, Over voltage
protection, Clamp of negative voltage at output, Fast
deenergizing of inductive loads, Electrostatic discharge

(ESD) protection.

3.Application 4.Product Summary
® LC compatible power switch with diagnostic Overvoltage protection Voia) 63 v
feedback for 12 V and 24 V DC grounded loads Operating voltage Vib(oN) 4.5..42
®  All types of resistive, inductive and capacitve On-state resistance Ron 18 mQ
loads Load current (1ISO) ILgso) 21 A
® Replaces electromechanical relays, fuses and Current limitation luscn 70 A
discrete circuits
5.0rdering Code
. Package . ] Package
Device g Marking | Materials Package g
Type Qty
Halogen
RM76018T4S TO-263-4L RM76018T4S ; Tape&reel | 5 reels/box 4k /box 800 /reel
ree
Halogen 100 tubes
RM76018T5S | TO-220NB-5L | RM76018T5S ; tube b 5k /box 50 /tube
ree 0X
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6. Pin Configuration

RM76018T4S(TO-263-4L)

Pin Symbol Function
1 GND Logic ground
2 IN Input; activates the power switch in case of logical high signal
3 Vbb Positive power supply voltage; the tab is shorted to this pin
4 ST Diagnostic feedback; low on failure
5 ouT Output to the load
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RM76018T5S(TO-220NB-5L)

]
— ]
]
—
I
— ]
]

—C
0o C

U oy
4 5
Pin Symbol Function
1 GND Logic ground
2 IN Input; activates the power switch in case of logical high signal
3 Vbb Positive power supply voltage; the tab is shorted to this pin
4 ST Diagnostic feedback; low on failure
5 ouT Output to the load.
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7.Block Diagram

RM76018TXS Datasheet

o 3
+Vbb
Voltage Overvoltage Current Gate
source protection limit protection | | I
T ouT 5
Voltage Limit for £
sensor Charge pump unclamped
Level shifter ind. load
Rectifier
Temperature|
Open l?ad sensor
ESD —1 Logic detection [:|
Load
l Short circuit
Sense
GND Load
F W GND

8.Absolute Maximum Ratings

(Maximum Ratings at T j = 25 °C unless otherwise specified)

Parameter Symbol Values Unit
Supply voltage Vob 63 Vv
Load dump protection
Vioadoump=Ua+Vs, Ua=13.5V, R=2Q, R.=1.1Q, t4=200ms, V Load dump 80 \Y
IN, I1S= low or high
Power dissipation (DC), Tc <25 °C Prot 167 w
Junction temperature T -40 to 150 T
Ambient temperature Ta -40 to 125 C
Storage temperature Tstg -55 to 150 C
Thermal resistance
junction - ambient (free air) Rin 91.49 KW
Thermal resistance chip - case R thuc 0.73 KW

Notes:

1. Stresses above the ones listed here may cause permanent damage to the device. Exposure to absolute maximum

rating conditions for extended periods may affect device reliability.
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9.Electrical Characteristics
T, =25°C, V= 12V; (unless otherwise specified)

i Values .
Symbol Parameter Test Condition - Unit
Min Typ Max
IL=5A, Tj=25C - 18 23
Ron On-state resistance mQ
I.=5A, T;=150°C - 28 60
Nominal load
ILgso) Von=0.5V 17 21 - A
current
GND Output Vin=0V, GND disconnected or
IL(GNDhigh) - - 1 mA
current GND pulled up,
R.=12Q,
ton Turn-on time 10 - 350 us
Vinturn-on to 90% Vour
] R=12Q,
toff Turn-off time 10 - 130 us
VN turn-off to 10% Vout
Turn-ON R.=12Q,
dv/dteon) 0.2 - 2 V/us
Slew rate From 10%Vour to 30%Vout
Turn-OFF R.=12Q,
dv/dtem 0.4 - 5 V/us
Slew rate From 70%Vour to 40%Vout
Vbb(on) Operating voltage |T;=-40..+150°C 4.5 42 Vv
Undervoltage
Vbb(under) Tj=-40..+1 50°C 2.4 - 4.5 V
shutdown
Undervoltage
VbiN(u rst) T=-40..+150°C - - 4.5 \%
restart
Undervoltage
Vbb(ucp) restart of charge T=-40..+150°C - 6.5 7.5 \Y,
pump
Undervoltage AVbb(undery=VbiN(ursty-Vbb(under)
AVib(under) . i - 0.2 - \
hysteresis T=-40..+150°C
lob(off) Standby current Vin=0, Ist=0 - - 25 uA
Initial peak short
IL(scp) / . Von>Vonisc) 45 - 140 A
circuit current
Repetitive short
I (scr) 30 70 - A
circuit current limit
Vonsc) Output clamp - 8.3 - \
Short circuit
tasc) Von>Vonsc), Tj=-40..+150C 80 - 400 us
shutdown delay
Output clamp
Von(cL) (inductive load Vout=Vbb-Vonicr), IL=30mA 50 58 73 \%
switch off)
Thermal overload
Tt 150 - - T
trip temperature
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ATjt Thermal hysteresis - 10 - K
Overvoltage .
Vbb(over) T;=-40..+150°C 42 - 52 Vv
shutdown
Vivorsty  |Overvoltage restart | Tj=-40..+150°C 42 - - \Y
Overvoltage
AVbb(over) . T=-40..+150°C - 0.2 - V
hysteresis
Overvoltage
Vobaz) ] lbb=10mA T;=25..+150C 63 67 - \%
protection
Leakage output
IL(off) Vin=0 - - 15 uA
current
lenp Operating current  |Vin=5V - 0.5 1 mA
-Vbb Reverse battery - - 32 \%
Integrated resistor
Rob - 120 - Q
in Vo line
Open load
ILoL) 2 - 3500 mA

detection current

Input and Status Feedback

Input turn-on
Vines) Ti=-40..+150°C 1.5 - 2.4 v
threshold voltage

Input turn-off
ViNeT) T=-40..+150°C 1.0 - - V
threshold voltage

Input threshold
AVN ) 0.2 0.5 0.6 \Y
hysteresis
Off state input
liNoff) Vin=0.4V 10 - 30 uA
current
On state input
linon) Vin=3.5V 10 25 50 uA
current
short circuit
tasT sc) . T;=-40..+150°C 80 200 400 us
time
open load
tais) ) T=-40..+150°C 350 - 1600 us
time
VsT(high) T;=-40..+150°C, Ist=-50uA 4.4 5.1 6.5 \%
VsT(iow) Status output Ti=-40..+150°C, Ist=1.6mA - - 0.4
-Ist current source (out) - - 0.25 mA
+lsT current sink (in) - - 1.6
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10.Timing diagrams

Figure 1: Vbb turn on:

RM76018TXS Datasheet

I
A Vb | tapb vy
| e—————>
4 Vour
iA
f >
4 ST CMOS
A >

in case of too early Vin=high the device may not turn on (curve A)

Figure 2a: Switching an inductive load:

Inv

A —»i «— td(ST)

ST

v

* Vour

v

v

—

if the time constant of load is too large, open-load-status may occur.

v
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Figure2b: Switching a lamp

Iin

v

»

\Vour

v

v

AST

v

Figure3a: Turn on into short circuit

v

Iy
A '
ST [ [
|
|
[
| >
4 VOUT: :
:—>td(SC)<—|
| I
!ﬁl | -
1 I Ll
A : |
|
I : |
| |
I t
i

tascy approx. 200us if Vb - Vout > 8.3 V typ.
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Figure3b: Turn on into overload

I

v

Lisep)
I It (scr

v

ST

V =~

Figure 3c: Short circuit while on:

A IIN

v

ST

v

I

—

v

current peak approx. 20 us
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Figure 4a:Overtemperature

Inx

ST !

!

A

Vour |

Figure 5a: Open load: detection in ON-state, turn on/off to open load

IIN

v

A —> tysT) ¢

ST

v

Vour

v

Open

v
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Figure 5b:Open load: detection in ON-state, open load occurs in on-state

IiN
N Fd(STOLl) tystor2) g
ST —> S I S
Vour
Normal | Open iNormal
Iy ‘ ’
t
Figure 6a: Undervoltage:
Ay
A Vbb
Vbb(under) | _ B T/bb(u cp)
2 A Ty
bb(urst)
| || >
A Y I N
ouT | ||
| |l
| |
I |
i L
4 ST CMOS ,
|
t

v
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Figure 6b: Undervoltage restart of charge pump Von

Von

Vonr)
{ I| off
[ I I
| I |
| h
| I
off I
I Vibover) : |
Vbb(u rst) \|:
n Vib(o rst) : |
Vbb(u ep)
BB Vbb(under)
le | on
| | \ ‘ \
1 1 1 | \
A
charge pump starts at Vbb(ucp) =6.5 V typ.
Figure 8: Overvoltage
Iv
A Vi VON(CL) Vibover) . Voniors

v

Vour
A QT | |
t
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11.Truth Table

Operation Mode Input Current level Output level Current Sense
L L H
Normal operation
H H H
L z" H
Open load
H H L
Short circuit to L L H
GND H L L
Short circuit to L H H
Vbb H H H(L?)
L L H
Over temperature

H L L
L L L3

Under voltage
H L L3
L L H

Over voltage
H L H

L ="Low" Level,

H = "High" Level

Z = high impedance, potential depends on external circuit

(1)Power Transistor off, high impedance

(2)Low resistance short Vbb to output may be detected in ON-state by the no-load-detection

(3)No current sink capability during undervoltage shutdown
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12.Functions

RM76018TXS Datasheet

12.1 Terms
*
l|bb
[IN Vb VonN
IN L,V
lsT RM76018 OUT
—> IST
Vbb VIN Vst GND
v | llGND Vout
v Raenp v

12.2 Input circuit (ESD protection)

R, |
IN__ o — — 2z
7Dl

\ 4

ZDI1 6.1 V typ., ESD zener diodes are not to be used as voltage clamp at DC conditions. Operation in this mode may

result in a drift of the zener voltage (increase of up to 1 V).

RM76018TXS_REV1.0
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12.3 Status output

Vlogic
| I
I || I
| I
I IN STI
I [ N |
| H] ESR |
| -DZ I
| I
| _ | GND |

Zener diode: 6.1 V typ., max 5 mA, VLogic 5V typ, ESD zener diodes are not to be used as voltage clamp at DC
conditions. Operation in this mode may result in a drift of the zener voltage (increase of up to 1 V).

12.4 Short Circuit detection

ouT

Logic —
unit Short circuit
<

detection

Fault Condition: Von> 8.3 V typ.; IN high
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12.5 Inductive and overvoltage output clamp

M — -: Voo
| Vzy |
I
| AN |
| Vi '
I I4_ | Vo
| A
| I v
| I
| |  OuT
T |
GND
Von clamped to 58 V typ.
12.6 Overvolt. and reverse batt. protection
- - - = = - T | Vbb
| Rob |
I I
| N | j |
Ru I I N
1 Logic lout
257 —H |
Rsr STI I
L |
| * GND |
L
P
Reno | J'
Signal GND
Rbb=120Q typ., Vz+Ruwp*40mA=67V typ., add Renp, Rin, Rst for extended protection
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12.7 Open-load detection

ON

Logic
unit Open load

detection

ouT

ON-state diagnostic condition: Von < Ron * Iov); IN high
12.8 GND disconnect

Vbb Vb];)
1IN
Vin RM76018 OUT
_|sT
GND

VST )’ VGN D

Any kind of load. In case of Input=high is V out = VN - V ingT+) -
Due to Veno >0, no V st= low signal available

12.9 GND pull up

!
Vbb Vbb
IN
Vin RM76018 OUT
H _J|sT1
| GND

=

Any kind of load. If Venp > Vin - Vingr+) device stays off.

Due to Venp >0, no Vst = low signal available.
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12.10 Vbb disconnect with charged inductive load

Voo V'
. bb
high |'|N
RM76018 OUT
_1IST
GND LN
v .
!
Vi V'
h' h bb
9N
RM76018 OUT
z% _|sT
GND
v l
12.11 Inductive Load switch-off energy dissipation
B
EAS ELoad

v RM76018 OUT
bb N
e ST n

GND >
E

R

Energy dissipated in RM76018TXS:
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EAS = Ebb +EL 'ER

ELoad<EL
1°*L
E, =t
2
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13.Application Information

Voltage regulator _Vear

J_ ouT S Y
|
Ris

‘\OH

VDD VBB

GPIO IN IN
Microcontroller
GPIO

GND b1 l Cst

Cour
&ng 00T E

I
|

NS
&
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14.Package

TO-263-4L

RM76018TXS Datasheet

D1
Hp
i a’ ’k ¢
e~4x
Unit :mm
Symbol MIN NOM MAX
A 4.064 4.445 4.826
b 0.508 0.750 0.991
c 0.381 0.560 0.737
Q 1.143 1.397 1.651
D 8.382 9.017 9.652
D1 6.858 6.905 -
E 9.652 10.160 10.668
E1 6.223 - 8.000
e 1.702 BSC.
Hob 14.605 15.240 15.875
Lp 1.778 - 2.794
D2 - 1.550 1.676
L - 5.100 5.280
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TO-220NB-5L

Al

D1
=
5

D2

IR el R
©
Unit:mm
Symbol MIN NOM MAX
A 4.37 4.57 4.77
A1 1.17 1.27 1.42
A2 - 2.67 -
b 0.76 0.89 1.02
0.33 0.38 0.64
D 25.65 26.00 26.35
D1 8.38 8.70 9.00
D2 5.50 - -
E 9.86 10.26 10.39
E2 7.30 - -
e 1.55 1.70 1.85
H1 6.10 6.35 6.60
L 13.34 13.74 14.10
®dp 3.70 - 3.95
Q 2.54 - 3.05
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15. Recommended Soldering Footprint

RM76018TXS Datasheet

TO-263-4L
4 B 4
: V'S
| v
b E doh i L1
el Iy
Unit : mm
Symbol NOM Symbol NOM
E 10.8 D 9.4
L1 2.2 L 4.6
b 1.1 e 1.702
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16.Revision History

Version Change Description Date

1.0 Initial Version 2024/08/16
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