REACTOR®

Smart High-Side Power Switch

1.Basic Features

®  Short circuit protection
®  Current limitation

®  Overload protection

®  Over voltage protection

®  Over temperature protection

RM74200ES Datasheet

2.Description

RM74200ES is a Smart High-side Power Switch that
guarantees smooth on-off of the power tube under all
conditions, while being able to connect to inductive loads and
having inductive load fast.

RM74200ES integrates multiple protection functions.

® Under voltage shutdown with auto- restart and Overload protection, Current limitation, Short circuit

hysteresis

protection, Over temperature protection, Over voltage

® Clamp of negative voltage at output with protection, Clamp of negative voltage at output, Fast

inductive loads

® \Very low standby current

deenergizing of inductive loads, Electrostatic discharge

(ESD) protection.

® Reverse battery protection with external resistor

®  Green Product (RoHS compliant)

® AEC-Q100 qualified

3.Application 4.Product Summary

® 12V DC applications Overvoltage protection Vs(az) 47 Vv

® All types of resistive, inductive and capacitive Operating voltage Vs(op) 5..36 Vv
loads On-state resistance Ron 200 mQ

® Replaces electromechanical relays, fuses and Nominal load current Lo 15 A

discrete circuits

Short circuit current

ILsc) 11 A
limitation
Typical current sense
Kiuis 390
ratio
5.0rdering Code
. Package . )
Device Type Marking | Materials Package Package Qty

RM74200ES | ESOPS8L | RM74200ES

Halogen free | Tape&reel | 10 reels/box | 40k/box 4000/reel
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6.Pin Configuration

RM74200ES Datasheet

Pin Symbol Function

1 GND GND Ground; Ground connection
2 IN Input channel; Input signal for channel activation
3 DEN DEN Diagnostic enable; Digital signal to enable/disable the diagnosis of the device
4 IS Sense; Sense current of the selected channel
5 NC Not Connected; No internal connection to the chip

6,7,8 ouT Output; Protected high side power output channel

PAD VS Voltage Supply; Battery voltage

RM74200ES_REV1.0
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7.Block Diagram

@ VS
- Voltage sensor
Internal power
supply
- Over temperature [ E—
Clamp for I_
> inductive load |<_
- ) ) Gate control |
Driver logic > Py T - I
charge pump - I
Over current
IN ESD protection switch limit
DEN » A
_ Load current sense and open load detection
IS < D
< Forward voltage drop |
detection
8.Absolute Maximum Ratings?
(Maximum Ratings at T; = 25 °C unless otherwise specified)
Parameter Symbol Values Unit
Supply voltage Vs -0.3-28 \Y
Power dissipation (DC) Ptot 1.8W w
Maximum energy dissipation Single pulse Eas 40 mJ
Junction temperature T; -40 to 150 C
Ambient temperature Ta -40 to 125
Storage temperature Tstg -55t0 150
Thermal resistance
. . . . R tha 168.5 KIW
junction - ambient (free air):

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.

RM74200ES_REV1.0 www.reactor-micro.com Shaanxi Reactor Microelectronics Co., Ltd.




R AETL_J_RB

Smart High-Side Power Switch

9.Electrical Characteristics

Tj=-40°C to +150°C, Vu,=13.5V; (unless otherwise specified)

RM74200ES Datasheet

i Values .
Symbol Parameter Test Condition - Unit
Min Typ | Max
1.=1.0A; Vin=4.5V; T=150C 360 400
Ron On-state resistance - mQ
1.=1.0A; Vin=4.5V; T=25C 200 250
IL(nowm) Nominal load current |T.=85C; T;<150°C - 1.5 - A
Output voltage drop
Vbs(nL) limitation at small IL=25mA - 10 22 mV
load currents
Drain to source _ o .
Vbs(az) clamping voltage Vbsnz)=Vs-Vourt; Ips=20mA, 41 47 53 \Y
VN floating;
- 0.1 0.5 uA
Vour=0V; T;<85C
Is(oFF) Standby current -
VN floating;
- 1 5 uA
Vour=0V; T;=150°C
Vs=13.5V; R.=25Q;
dv/dion Turn-ON Slew rate 1 - - V/us
From 10% to 30%Vour
Vs=13.5V; R.=25Q;
-dv/dhoft Turn-OFF Slew rate 2 - - V/us
From 70% to 40%Vour
] Vs=13.5V; Ri=25Q;
ton Turn-ON time - - 100 us
IN Turn-ON time to Vout = 90% Vs
Vs=13.5V; R.=25Q;
toff Turn-OFF time - - 100 us
IN Turn-OFF time to Vour = 10% Vs
- i Vs=13.5V; Ri=25Q;
toN_delay IL{]rg()/O\l\/l time to Vour | - 5 70 us
= oVs Turn-ON time to Vour = 10% Vs
torr aul Turn-OFF time to Vs=13.5V; Ri=250; 5 70 us
ela: _ -
“ [ Vour = 90% Vs Turn-OFF time to Vour = 90% Vs
VbboN Operating voltage Vin=4.5V; Ri=25Q); Vps<0.5V 5 - 36 V
Under voltage Vin=4.5V; Vpen=0V; R.=25Q;
Vs |grotdown 3 - 45 | v
u From Vps<1V to lour=0A
v Minimum functional ~ |VN=4.5V; Ri=250);
SOPLMN  supply voltage = . 3.9 i 4.9 v
pply g From lout=0A to Vps<0.5V,
Output leakage Vs=36V;
louT(GND) current while GND . _ . R - 10 uA
disconnected GND floating; Tj=25'C
Drain source diode
Vps(Rev) voltage during I.=-1.0A; T;=25C 200 - 700 mV
reverse polarity
leno_ 1 Shpaer:ﬁgrgc‘;i‘j/gem Vin=5.5V: Voen=5.5V; Vs=18V - - 2 | mA
Over voltage _
Vsaz) protection Isov=5mA 41 47 53 \%
hsso  [039 Surrent Vos=5V 9 11 14 | A
. Over temperature _ .
Tisc) protection I=1A 150 - 200 C
VS-VOL(OFF) tcl')]?ee:hlocigdindgggtlon Vin=0V; Vpen=4.5V 3 - 5 \%
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state

lis_is)

IS pin leakage current
when sense is
disabled

V|N=4.5V; VDEN=0V; ||_=1A

uA

tsis(oN_DEN)

Current sense settling
time with load current
stable and transition
of the DEN

Vin=4.5V; Ris=1.2kQ;
Csense<100pF; 1.=0.5A
From Vpen=0 to 4.5V;

40

us

lis_FauLT

Sense signal
maximum current in
fault condition

Vin=Vis=0V; Vour=Vs>10V;
Vpen=4.5V;

16

mA

Kiiis1

Current sense ratio
1L0=0.2A

Vin=Vpen=4.5V; Tj=-40°C...150°C

330

390

450

Kiiis2

Current sense ratio
1.1=0.5A

Vin=Vpen=4.5V; T;=-40C...150C

340

390

440

Kiis3

Current sense ratio
lo=1A

Vin=Vpen=4.5V; T;=-40C...150C

350

390

430

VINGH)

High level input
voltage range

2.7

Vine)

Low level input

voltage range

0.8

23

lINGH)

High level input

current

Vin=5.5V

10

25

uA

IiNgy

Low level input
current

Vin=0.8V

10

25

uA

VDEN(H)

DEN High level input
voltage range

2.7

VpEN(L)

DEN Low level input
voltage range

23

IDEN(H)

DEN High level input
current

Vpen=5.5V

10

25

uA

IpENQ)

DEN Low level input
current

Vpen=0.8V

10

25

uA
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10.Timing diagrams

Figure 1: Switching a Resistive Load Timing

dV/dton ; dV/dtopr

.
Figure 2: Switching an Inductive Load Timing
VIN
> t
Vour,
Vs
>t
Vs-Vpsaz)
I I
> t
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Figure 3: Current Sense Settling / Disabling Timing

Vv
[ t
> & o _y o ton
I a —» -
90%]I;, }
t
VDEN
t
Iisa tsIs(oN_DEN) ‘ ¢
—>

v

Figure 4: Sense Signal in Open Load Timing

VIN A
Vour +

A

+ R *] N\ Vs-Voromm
B \, <— Shutdown with load _
Tour A
Is 4 p tIsEAULL OL ON OFF)
tasawady
—P> -
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Figure 5: Over temperature Protection

Vi
([ R
) >t
Iy,
I xosc 5 A
It ovom \
([ I g
. ) >t
DMOS
A
Tyscy

Ta (f //_-¥+ t

I K—>| LisoN|DEN) ) PN
Isgauen
I vomykiwis i
0A )
7 t
Vbex
oV I ([ >
Jj t

Shut down remains latched until next reset via input

Figure 6: Undervoltage Behavior

A Vour /

Vs

Vswv) Vsop)
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11.Truth Table
] Input level Diagnostic
Operation Mode P DEN Output Level g
Channel Output
L L L
Normal operation H
H ~Vs lis=1U/Kiis
L ~GND L
Short circuit to GND H
H ~GND lis(rauLT)
L L L
Overtemperature H
H L lisFauLT)
o L Vs lisFauLT)
Short circuit to VS H
H Vs his<IL/Kiis
L <VoL(oFF) L
Open Load L H >VoL(orR" lisFauLT)
H ~Vg? lis<liscoL)
L ~Vinv lisFauLT)
Inverse current H
H ~Vinv lis<lson®
Current limitation H <Vs lisFauLT)
Underload H <Vg# lis(oL)<lis<IL/Kiis

L = "Low" Level, H = "High" Leve
1) Stable with additional pull-up resistor.
2) The output current has to be smaller than | LoL) .
3) After maximum t inv .

4) The output current has to be higher than | LoL)
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12.Functions

12.1 Terms

RM74200ES Datasheet

]*IVS
\%
VS DS
[N RM74200ES
- IN v
Vs IDEN lour
- DEN oOuUT p—™—™™»
VN
VDEN s Vour
IS GND
Vis Tonn
\J
12.2 Input circuit (ESD protection)
l ________________ A
|
w ! I~ |
! T
e N o N |
TP T .
| |
| |
I
I |

The input circuitry is compatible with 3.3 and 5 V microcontrollers. The concept of the input pin is to react tovoltage

thresholds. An implemented Schmitt trigger avoids any undefined state if the voltage on the input pinis slowly

increasing or decreasing. The output is either OFF or ON but cannot be in a linear or undefined state.

In case the pin is not needed, it must be left opened, or must be connected to device ground (and not module ground)

via an 4.7 kQ input resistor.

The DEN pins enable and disable the diagnostic functionality of the device. This pin has the same structure as the

input pin.
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12.3 Short circuit detection

|' ——————————— — Vbb
|
| |
| a |
| IH— | | von
I ] |
I |y
: | OUT
Logic I Short circuit |
| unit .
detection |
| )
Fault Condition: V on > V onsc) (6 V typ.) and t> t4sc)(80 ~350 us)
12.4 Current sense status output
r-—-——~~>"~>~~>~~~——777 | _____ I
| Vs |
I I
I |
I |
I |
I |
I Is=I1/ks |
I |
| IS |
f |
: DEN :
I |
I |

As long as no “hard” failure mode occurs a proportional signal to the load current (ratio kILIS = IL / 1I1S) is provided; The
accuracy of the sense current depends on temperature and load current.
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12.5 Over voltage protection of logic part

:— _________________ vs T :
| >jls(AZ) |
| |
| Zpsan I
| |
| v |
Regnsk, | |
s;Nsh I;; ||_ | Viar
e — : Logic ! +
Ruex—— IDEN , el I p—
| | |
|
Zn(az) :
|
|
|
|
|
|
|
|
|

There is an integrated clamp mechanism for overvoltage protection (ZD(AZ)). To guarantee this mechanism operates
properly in the application, the current in the Zener diode has to be limited by a ground resistor.VS(AZ)=47V.

12.6 Output Clamping

Vs
Zpsian ¥ Vps
x
Vear
IN | og1c| OUT 1 y
+ L
' GND
VIN L7RL VOUT
Y
Y

When switching OFF inductive loads with high side switches, the voltage Vour drops below ground potential, because
the inductance intends to continue driving the current. To prevent the destruction of the device by avalanche due to
high voltages, there is a voltage clamp mechanism Zpsaz) implemented that limits negative output voltage to a certain
level (Vs - Vbs(az)).

The maximum allowed load inductance is limited.
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12.7 Open Load Detection in OFF Electrical Equivalent Circuit

Vear

Ve Sov

&) @ [
N ET] our| [k

ILore + Lgacace \
] 0

VOL(OFF7 RP D R'L\L-\KAG]:
I:I ZaNp

i

For open load diagnosis in OFF-state, an external output pull-up resistor (RoL) is recommended. For the calculation of

pull-up resistor value, the leakage currents and the open load threshold voltage Vovorr) have to be taken into account.

12.8 Inductive load switch-off energy dissipation

ELoad

IN RM74200ES OUT

<:> Vs| Vin IS L EL

L
ZL< >
Rs rL| | Er

Energy stored in load inductance:

E=Lrpep
2

While demagnetizing load inductance, the energy dissipated in RM74200ES is:
E = Ey+E, -Ey = [Vo 0, *i, (0)dt

with an approximate solution for R > 0 Q:
I,*L I, *R,

as = 2R, Pyl (10 +‘V0UT(CL)‘)IH 1+

‘ OUT(CL)‘
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13.Application Information

GPIO

GPIO

Microcontroller

ADCIN

GND

Il

l Cuop

ouT

Voltage regulator

\S

GND

RM74200ES Datasheet

A iCSENSE

Rsense

DEN

\'S

oUTo
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14.Package
ESOPSL
: D | _
O O0T aan
= B El bl

O

dudd | ININENY)

-

NN IAJI [

[
o

A Lple
Unit :mm

Symbol MIN NOM MAX

D 4.70 4.90 5.10

E 3.70 3.90 4.10

He 6 6.20 6.40

e 1.27BSC

D1 3.10 3.30 3.50

E1 2.20 2.40 2.60

A 1.35 1.55 1.75

b 0.35 0.42 0.49

Le 0.40 0.825 1.25
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15.Recommended Soldering Footprint

—— e ————

RM74200ES Datasheet

|
I .
T | : i i
) | | | PR T
: : |E | e
= | ' il 4
[ I | —
I |
| | |
| |_______j__ _
| 0 1N
b e
Unit : mm
Symbol NOM Symbol NOM
e 1.27 D1 3.6
b 0.6 E1 2.7
L 1.8 K 2.1

RM74200ES_REV1.0

www.reactor-micro.com

Shaanxi Reactor Microelectronics Co., Ltd.



ﬁ REACTOR®

/— Mlcro-eljectronlcs

T A # B F Smart High-Side Power Switch
RM74200ES Datasheet

16.Revision History

Version Change Description Date

1.0 Initial Version 2024/08/07
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