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1. ANHHER / Block diagram and pin description
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Symbol Value Unit
Vce DC supply voltage 40 \%
Vce Reverse DC supply voltage 0.3 \%
-lonD DC reverse ground pin current 50 mA
lout OUTPUT DC output current Internally limited
A
-lout Reverse DC output current 2
VIN, Vsen, VseL, VseL | IN, SEn, SELo1 , Fault, DC IN voltage -0.3106.6 \%
CS pin DC output current 20
Isense mA
CS pin DC output current in reverse -20
Maximum switching energy (single pulse)(Toemac = 0.4 ms; Tjstart =
Emax 40 mJ
150°C)
JEDEC standard (Electrostatic discharge) JEDEC 22A-114F
VEsd IN,CS, SENn,SELo,1, Fault 3000
\
Vee ,OUTPUT 4000
VEsDp Charge device model (CDM-AEC-Q100-011)/1 % ESD#i%4 1000 \Y
Tj Junction operating temperature/45 TAETRE -40 to 150
C
Tsig Storage temperature/{7fi# i & -55 to 150
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POWER Section

Parameter Symbol Test Condition Min. Typ. Max. Unit
Operating supply voltage Vcc 4.5 13 28
Under voltage shutdown Vusp 4.5
\%
Under voltage shutdown reset VUsDReset S
Unde rvoltage shutdown hysteresis Vusphyst 0.3
loutr=1A; Tj=25C 140
On-state resistance Ron loutr=1A; Tj=150C 280 mQ
lout=1A;Vcc=5V; Tj=25C 210
Is=20 mA; 25C <T< 150°C 40 45 51
VCC Clamp voltage Velamp v
Is=20 mA; Tj=-40C 38
Vcc =13 V;
ViIN=Vour =VFR =Vsen=0V; 0.65 A
Vseo1 =0V; Tj=25C
. Vcec =13 V;
Supply current inStandby at
lsTRY Vin=Voutr=VFR =Vsen =0V, 1.0 nA
VCC =13V
Vsewor =0 V; Tj=85C ©
Vcc =13 V;
Vin=Vour =VFR =Vsen =0V, 3.0 LA
VSELo1=0V; Tj=125C
Vce =13V
Standby mode blanking time to steY VIN = Vout = VER = Vselo1 =0 60 300 550 us

V;Vsen=5Vto0V
S | . | Vce =13 V; Vsen = VFR = VsELo1 3 5 A
u curren S(ON m
PPy O 20V Vin=5V; lour=0A

Vec=13V; Vsen=5V,;

Control stage current consumption

) lenD (oN) VFR = Vseor =0 V; Vin=5 6 mA
in ON state.
Vilout=1A
ViN=Vour=0V; Vcc =13V, T
i 0 0.05 0.5
Off-state output current at =257
IL(off) A
VCC =13V ViN=Vour=0V; Vcc =13V, T 0 3
=125C
Output - VCC diode voltage at
. VE lour =-0.2A; Tj= 150C 0.9 \Y
Tj=150C
Switching/Vec = 13 V; -40°C < Tj< 150°C, unless otherwise specified
Parameter Symbol Test Condition Min. Typ. Max. Unit
Turn-on delay time at T;j= 25°C td com 10 35 120 us
RL=13Q
Turn-off delay time at T; = 25°C td (off) 20 60 100 us
Turn-on voltage slope at Tj= 25C (dVout/dt)on 0.1 0.3 0.7
RL=13Q Vips
Turn-off voltage slope at Tj = 25°C (dVour/dt)off 0.1 0.4 0.7
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Differential Pulse skew(tpHL - trLH) tskew RL=13Q -20 25 80 us
LOGIC INPUT (IN, Fault, SELO,1, SEn)

Parameter Symbol Test Condition Min. Typ. Max. Unit
IN low level voltage Vi 0.9 \%
Low level IN current I Vine=0.9VvV 0.5 uA
IN high level voltage ViH 2.1 6.6 \Y
High level IN current I Vinv=2.2V 12 LA
IN hysteresis voltage Vihyst) 0.1 \

Protections(7 V < Vcc< 28 V; -40°C < Tj< 1507C)

Parameter Symbol Test Condition Min. Typ. Max. Unit
Vee=13V 8 12 16
DC short circuit current lumH
4V <Vcc<18V® 20 A
Short circuit current during
) LML Vce=13V; Tr< Ti< T1sD 5
thermal cycling
Shutdown temperature T1sp 150 175 200 T
Thermal hysteresis Thyst 20 T
Dynamic temperature AT sp Tj=-40C; Vcc = 13V 60 C
. VFaut=5Vto0OV;Vsen=5V-
Fault reset time for output unlatch tLATCH RST 3 10 20 us

Vin=5V; VseLo= VseL1=0 V

lout=1A;L=6mH; Tj=-40C Vcc-34

Turn-off output voltage clamp VDEMAG lout=1A; L=6 mH; Tj= 25C \%
Vce-35 | Vee-39 | Vec-44
to 150C

CurrentSense/7 V <Vcc< 18 V; -40°C < Tj < 150C

Parameter Symbol Test Condition Min. Typ. Max. Unit
Vsen =0 V; Isense = 1 mA -15

Current sense clamp voltage VsENSE_cL \
Vsen = 0 V; Isense = -1 mA 7

Chip temperature analog feedback

VSEn = 5V; VSELO = O V; VSEL1 =5

V;VIN=0V; RSENSE = 1 kQ; Tj = 2.325 2.42 2.495 \Y,
-40°C
) VSEn = 5V; VSELO= 0 V; VSEL1 = 5
CS output voltage proportional to
] VSENSE_TC | V; VIN = 0 V; RSENSE = 1kQ; Tj = 1.785 2.07 2.155 \Y,
chip temperature
25°C
VSEn=5V; VSELO= 0 V; VSEL1 = 5
V;VIN=0V; RSENSE = 1 kQ; Tj = 1.275 1.35 1.425 \Y,
150°C
o dVSENSE_TC )
Temperature coefficient e Tj = -40°C to 150°C -5.60 mV/K

VCC supply voltage analog feedback
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VCC =13 V; Vsen = 5V, VseLo=
VSENSE_VCC | VseL1=5V; Vin =0V; Rsense = 1k 3.52 2.6 2.68 \%
Q

CS output voltage proportional to
VCC supply voltage

CurrentSense characteristics

lout = 0.025 A; Vsense = 0.5V,

IOUT/ISENSE Ko -30% 600 +30%
Vsen=5V
lout = 0.025 A; Vsense = 0.5 V;
Current sense ratio drift dKo/Ko © 1V -20 +20 %
Vsen=5V
lout =0.15 A; Vsense =4 V; Vsen
IOUT/ISENSE K1 _5vV -15% 500 +15%
lout =0.15 A; Vsense =4 V; Vse
Current sense ratio drift dKy/Ky @ 1) 5V " -10 +10 %
loutr = 0.7 A; Vsense = 4 V; Vsen
IOUT/ISENSE K2 5V -10% 500 10%
lout = 0.7 A; Vsense =4 V; Vse
Current sense ratio drift dKa/Kp © 1V 5V ! -5 +5 %
lout=2 A; Vsense =4 V; Vsen =
lout/IseEnsE Kz -10% 500 +10%
5V
lout=2 A; Vsense = 4 V; Vsen =
Current sense ratio drift dKa/Kz © 1V 5y " -5 +5 %
Current sense disabled: Vsen =
0 0.5
ovV;
Current sense disabled:
-0.5 0.5

-1V < Vsense< 5 VO

Current sense enabled: Vsen =
5V ,VNn=5V; Vseo=0V; 0 2 LA
VseLr = 0 V;lout= 0

CS current for OL detection Isenseo

Current sense enabled: Vsen =
5V ,VNn=0V; Vseo=0V; 0 2
VseL1 = 0 V;lour= 0

Vsen =5V, Rsense = 2.7 kQ, Vin

Output Voltage for Current

Vout msp® =5V, Vseo = VseL1i= 0 V; lout = 5 V
sense shutdown -
1A
Vce =7V; Rsense = 2.7 kQ; Vsen
CS saturation voltage Vsense sat® =5V;Vin=5V; VseLo= VseL1= 0V, 5 \Y

louto =2 A;Tj =150 C
Vec=7V;Vsense =4V; Vin=5

CS saturation current Isense saT® V;Vsen= 5 V; VseLo= VseL1i= 0V, 4 mA
Tj=150 C
Vce=7V;Vsense=4V;Vin=5V,

Output saturation current lout sat® Vsen =5V, Vsero= VseL1=0 V; Tj 2.2 A
=150 C

OFF-state diagnostic

OFF-state open-load voltage VoL Vsen=5V; VIN=0V; VseLo= VseL1= 2 3 4 \Y
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detection threshold ov
OFF-state output sink current ViN =0 V; Vour = Vou;
IL (off2) 12) . . -260 -120 -30 nA
Tj=-40C to 150°C

OFF-state diagnostic delay Vsen=5V; Vin= 5V to 0 V; VseLo=

. . tbstkoN 100 350 700 us
time from falling edge of IN VseL1= OV;Vour =4 V; lour=0 A
Settling time for valid
OFFstate open-load VIN=0V;VeauL1=0V;VseLo=VsEL1=

) o tboLv 150 us
diagnostic indication from - 0V, Vour=4V;Vsen=0Vto5V
rising edge of SEn
OFF-state diagnostic delay Vsen=5V; ViNn=0V; VseLo= VseL1=

. . o vor 5 30 us
time from rising edge of Vour, - 0V;Vour=0Vto4V

Fault diagnostic feedback

Veec =13 V; Rsense = 1 kQ

Current sense output voltage Vin=0V;Vsen=5V;
) » VsEnsEH 5 6.0 6.6 \Y;
in fault condition; VseLo= Vser1= 0 V; lout= 0 A;
Vour =4V

Current sense output current
. . ISENSEH Vec =13 V; Vsense =5V 7 20 30 mA
in fault condition
Current sense timings
Current sense settling time VIN=5V;Vsen=0V 105V,

. tDSENSETH 60 us
from rising edge of SEn Rsense=1kQ; RL=13 Q
Current sense disable delay Vsen =5V 100 V; Rsense = 1 k
. . tDsENSEIL 5 20 us
time from falling edge of SEn Q;RL=13Q
Current sense settling time ViN=0Vto5V;Vsen=5V,

. tDsENsE2H 60 150 us
from rising edge of IN Rsense =1kQ; RL=13Q
Current sense settling time ViN=5V;Vsen=5V; Rsense = 1
from rising edge of kQ;

) Atpsensezn 100 us

IOUT(dynamic response to a Isense = 90 % of Isensemax; RL =
step change of IOUT) 13Q

Current sense turn-off delay
) ) Vin =5 V to OV; Vsen= 5V;
time from falling edge of tpsensE2L 100 250 us
Rsense=1kQ; RL=13Q

IN
Vsense_tc settling time from Vsen=0V to 5V; Vsewo=0 V;VseL1 =
. tDSENSE3H 60 us
rising edge of SEn 5V; Rsense=1 k Q
Vsense_tc disable delay time Vsen=5V to 0V; Vsewo=0 V;VseL1 =
. tpsensesL 20 us
from falling edge of SEn 5V; Rsense=1 k Q
Vsense_vce settling time from Vsen=0V to 5V; Vsewo=5 V;VseL1 =
. tDSENSE4H 60 us
rising edge of SEn 5V; Rsense=1 kQ
Vsense_vee disable delay time Vsen=0V to 5V; Vsewo=5 V;VseL1 =
. tpsensEaL 20 us
from falling edge of SEn 5V, Rsense=1 k Q

W3 BRI UL, RS EIYETa= +25CHRAF R BURS F ISR SR KNG B B Bl pRaE, SRR R it ke
Geit ot Rk .
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Truth table
Current
Mode Conditions IN FR SEnx SELXx ouT Comments
sense
] ) Low quiescent current
Standby All logic INs low L L L L Hi-Z )
consumption
L X L NS
Nominal load ’ . H W% Outputs configured
Normal connected; L% - for auto-restart
Tj<150 ° C Outputs configured
H H H T
for latch-off(1)
L X L NS
Overload or short to .
) Output cycles with
GND causing:
Overload _ _ H L L% H %R temperature
Tj>TTSDor ATj> .
) hysteresis
ATj_SD
H H L %R Output latches-off
Re-start when
Undervoltage | Vcc<<Vusp X X X L Hi-Z VCC > VUSD +
VUSDhyst (rising )
OFF-state Short to Vee L X H WL F#&
: . TR
diagnostics | Open-Load L X H W External pull-up
Negative ]
Inductive loads
output L X NS <0 W
turn-off
voltage
Current sense output
Current sense output
SEn SEL1 SELo MUX Channel Negative
Normal Overload OFF-state
output
L X X Hi-Z
Channel0 Isense = 1/ VsensE = )
H L L . . Vsense = VSENSEH Hi-Z
diagnostic K * louto VSENSEH
Channell Isense = 1/ VsensE = )
H L H . . Vsense = VSENSEH Hi-Z
diagnostic K* lout1 VSENSEH
H H L TCHIP Sense VSENSE = VSENSE_TC
H H H VCC Sense VSENSE = VSENSE_VCC
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34 ThEE / Protections

3.1 Power limitation

The basic working principle of this protection consists of an indirect measurement of the junction
temperature swing A Tj through the direct measurement of the spatial temperature gradient on the device
surface in order to automatically shut off the output MOSFET as soon as A Tj exceeds the safety level of A
Tj_SD. According to the voltage level on the Fault pin, the output MOSFET switches on and cycles with a
thermal hysteresis according to the maximum instantaneous power which can be handled (Fault = Low) or
remains off(Fault = High). The protection prevents fast thermal transient effects and, consequently, reduces
thermo-mechanical fatigue.

3.2 Thermal shutdown

In case the junction temperature of the device exceeds the maximum allowed threshold (typically 175°C), it
automatically switches off and the diagnostic indication is triggered. According to the voltage level on the
Fault pin, the device switches on again as soon as its junction temperature drops to TR (Fault = Low) or
remains off (Fault = High).

3.3 Current limitation

The device is equipped with an output current limiter in order to protect the silicon as well as the other
components of the system (e.g. bonding wires, wiring harness, connectors, loads, etc.) from excessive
current flow. Consequently, in case of short circuit, overload or during load power-up, the output current is
clamped to a safety level, ILIMH, by operating the output power MOSFET in the active region.

3.4 Negative voltage clamp

In case the device drives inductive load, the output voltage reaches a negative value during turn off. A
negative voltage clamp structure limits the maximum negative voltage to a certain value, VDEMAG, allowing
the inductor energy to be dissipated without damaging the device.

4. Application information
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Application diagram
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