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VND7050AJ

Double channel high-side driver with MultiSense analog
feedback for automotive applications

PowerSSO-16

GAPGCFT00327

Features

Max transient supply voltage Vee 40V
Operating voltage range Vee | 4t028V
Typ. on-state resistance (per Ch) Ron 50 mQ
Current limitation (typ) ILMH 30 A
Standby current (max) IsTBY 0.5 pA

«  AEC-Q100 qualified ﬁ
e  General
—  Double channel smart high-side driver
with MultiSense analog feedback
—  Very low standby current
—  Compatible with 3 V and 5V CMOS
outputs
e  MultiSense diagnostic functions
—  Multiplexed analog feedback of: load
current with high precision proportional
current mirror, Vcc supply voltage and
TcHip device temperature
—  Overload and short to ground (power
limitation) indication
—  Thermal shutdown indication
—  OFF-state open-load detection
—  Output short to Vcc detection
—  Sense enable/disable
e  Protections
— Undervoltage shutdown
—  Overvoltage clamp
—  Load current limitation
—  Self limiting of fast thermal transients
—  Configurable latch-off on
overtemperature or power limitation
with dedicated fault reset pin

October 2016

Datasheet - production data

—  Loss of ground and loss of Vcc

—  Reverse battery with external
components

—  Electrostatic discharge protection

Applications

e All types of Automotive resistive, inductive
and capacitive loads

e  Specially intended for Automotive Signal
Lamps (up to P27W or SAE1156 or LED
Rear Combinations)

Description

The device is a double channel high-side driver
manufactured using ST proprietary VIPower® MO-
7 technology and housed in PowerSSO-16
package. The device is designed to drive 12 V
automotive grounded loads through a 3 V and
5V CMOS-compatible interface, providing
protection and diagnostics.

The device integrates advanced protective
functions such as load current limitation, overload
active management by power limitation and
overtemperature shutdown with configurable
latch-off.

A FaultRST pin unlatches the output in case of
fault or disables the latch-off functionality.

A dedicated multifunction multiplexed analog
output pin delivers sophisticated diagnostic
functions including high precision proportional
load current sense, supply voltage feedback and
chip temperature sense, in addition to the
detection of overload and short circuit to ground,
short to Vcc and OFF-state open-load.

A sense enable pin allows OFF-state diagnosis to
be disabled during the module low-power mode
as well as external sense resistor sharing among
similar devices.
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VND7050AJ Block diagram and pin description

1 Block diagram and pin description
Figure 1: Block diagram

L1
VE=GND Internal supply
Clamp Undervoltage o
shut-down
_L IChanneI 1 ‘:
Control & Diagnostic —
Channel 0 Veez=Clr o
FaultRST {> l Gamp H}DJ
INPUT, [
INPUT, {> Gate Driver A4 —
el L] v *T ——{JOUTPUT,
SELo [ T o
Current
et | Limitation
Power Limitation |
Overtemperature N
Multisense [ Short to V
cc
Open-Load in OFF
Sense
GND - | VSENSEH
i OUTPUT,

GAPGCFT00313

Table 1: Pin functions

Name Function
Vee Battery connection.
OUTPUTo,1 | Power output.
GND Ground connection. Must be reverse battery protected by an external diode / resistor
network.
Voltage controlled input pin with hysteresis, compatible with 3V and 5 V CMOS
INPUTo,1 .
outputs. It controls output switch state.
. Multiplexed analog sense output pin; it delivers a current proportional to the selected
MultiSense . . .
diagnostic: load current, supply voltage or chip temperature.
SEn Active high compatible with 3 V and 5 V CMOS outputs pin; it enables the MultiSense
diagnostic pin.
Active high compatible with 3 V and 5 V CMOS outputs pin; they address the
SELo 1 . "
MultiSense multiplexer.
Active low compatible with 3 V and 5 V CMOS outputs pin; it unlatches the output in
FaultRST .
case of fault; If kept low, sets the outputs in auto-restart. mode

3
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Block diagram and pin description

VND7050AJ
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Figure 2: Configuration diagram (top view)

PowerSS0O-16

INPUTO T 1 16 [JOUTPUTO
FautRSTC 12 [~~~ "7 15 [ OUTPUTO
SEn3 | ' 14 LI OUTPUTO
GNDC4 | 1 13 [ OUTPUTO
SELOC5 | 12 2 0ouTPUT1
SEL1C6 ! i 11 = OUTPUTH1
MuliSense 7 | ;10 FIOUTPUTH1
INPUT1 ] 8 \ 9 OUTPUT1
\_TAB =Vce

GAPGCFT00314

Table 2: Suggested connections for unused and not connected pins

C°"":iﬁ“°“’ MultiSense | N.C. | Output Input —sFi:’ltstLTx’
Floating Not allowed X X X X
e | T | | g | e | T
Notes:

(MX: do not care.

DocID027396 Rev 2
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VND7050AJ Electrical specification

2 Electrical specification
Figure 3: Current and voltage conventions
|S
v,
-~ Ve, Vee
IDL‘IT
FaultRST OUTPUT,, P
SEn ISENSE VOUT
MultiSense|

SEL(“ VSENSE
INPUT,,

—

Tl IGND

GAPGCFT00315

Ven = Voutn - Vee during reverse battery condition.

21 Absolute maximum ratings

Stressing the device above the rating listed in Table 3: "Absolute maximum ratings"” may
cause permanent damage to the device. These are stress ratings only and operation of the
device at these or any other conditions above those indicated in the operating sections of
this specification is not implied. Exposure to the conditions in table below for extended
periods may affect device reliability.

Table 3: Absolute maximum ratings

Symbol Parameter Value Unit
Vee DC supply voltage 38 y
-Vee Reverse DC supply voltage 0.3

Maximum transient supply voltage (ISO 16750-2:2010 Test B
Veerk | Clamped to 40V: Ry = 4 Q) 40 v
Veoss Maxmgm jump start voltage for single pulse short circuit 8 Vv
protection
-lenp DC reverse ground pin current 200 mA
lout OUTPUTo,1 DC output current In'terlnally
limited A
-lout Reverse DC output current 11
N INPUTo,1 DC input current
Isen SEn DC input current
-1to0 10 mA
IseL SELo,1 DC input current
IFrR FaultRST DC input current
Kys DoclD027396 Rev 2 7147




Electrical specification VND7050AJ
Symbol Parameter Value Unit
VFR FaultRST DC input voltage 7.5 \Y
| MultiSense pin DC output current (Veno = Vee and Vsense < 0 V) 10 A
SENSE m
MultiSense pin DC output current in reverse (Vcc < 0 V) -20
Evax Maxwgum S\:wtchlng energy (single pulse) (Toemac = 0.4 ms; 30 mJ
Tjstart =150 C)
Electrostatic disch EDEC 22A-114F
ectrostatic discharge (J Cc ) 4000 v
. INPUTo,1
. 2000 \Y,
v . MultiSense 4000 v
®° |« SEn, SELo, FaultRST 4000 v
o OUTPUTo 1 4000 v
. Vce
VEsD Charge device model (CDM-AEC-Q100-011) 750 \%
Tj Junction operating temperature -40 to 150 oc
Tstg Storage temperature -55 to 150
2.2 Thermal data
Table 4: Thermal data
Symbol Parameter Typ. value | Unit
Riniboara | Thermal resistance junction-board (JEDEC JESD 51-5 / 51-8) (V2 6.4
Rin-amb | Thermal resistance junction-ambient (JEDEC JESD 51-5)("() 59 °C/W
Rinramb | Thermal resistance junction-ambient (JEDEC JESD 51-7)(V(2) 25
Notes:
(MOne channel ON.
()Device mounted on four-layers 2s2p PCB
()Device mounted on two-layers 2s0p PCB with 2 cm? heatsink copper trace
2.3 Main electrical characteristics
7V <Vcc <28 V;-40°C < T; < 150°C, unless otherwise specified.
All typical values refer to Vcc = 13 V; Tj = 25°C, unless otherwise specified.
Table 5: Power section
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vec Operating supply 4 13 28 Vv
voltage
Undervoltage
Vusp shutdown 4 v
VUsDReset Undervoltage 5 \Y,
shutdown reset
Undervoltage
Vusphyst | shutdown 0.3 \Y
hysteresis
8/47 DoclD027396 Rev 2 "l




VND7050AJ Electrical specification

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit

lour=2A; Tj=25°C 50
On-state _ - R
Ron resistance (7 lour =2 A; Tj=150°C 100 | mQ
lour=2A; Vec=4V; Tj=25°C 75
Is =20 mA; 25°C < Tj< 150°C 41 46 52 \
Velamp Clamp voltage

Is =20 mA; Tj = -40°C 38 \Y
Vec =13V,
ViN=Vour = VFR = Vsen =0 V; 0.5

VseLo,1 =0 V; Tj=25°C
Supply current in Vee =13V,

IsTBY standby at ViN=Vour = VFR = Vsen =0V, 0.5 MA
Vec=13V Q@ Vselo,1 =0 V; Tj=85°C
Vee=13V;
ViN=Vour = VR =Vsen =0V, 3
Vsewo1 =0 V; Tj=125°C
Vee=13V;
to_staY Slt::lggé ?n(':(eie ViN = Vour = VEr = VseLo1 =0 V; 60 300 | 550 us

Vsen=5Vto0V

Vce =13 V; Vsen = VFR = VseLo,1 =0V,
Ison)y | Supply current Vino=5V; Vit =5 V; 5 8 mA
louto =0 A; lout1=0A

Control stage

current Vec=13V;Vsen =5V,
lenpon) | consumption in ON | Ver = VseLo1 =0V; Vino=5V; 12 mA
state. All channels ViNt =5V, louto =2 A; lout1 =2 A
active.
ViN=Vour =0V, Vcc=13V;
Off-state output Ti=25°C 0 0.01 0.5
IL(off) current at A
Vec=13V @ ViN=Vour=0V; Vcc =13V, 0 3
Ti=125°C
ve | Quiput-Veodiode |\ o 5 A T =150°C 07 | v
voltage @
Notes:
(MFor each channel
(PowerMOS leakage included.
()Parameter specified by design; not subject to production test.
Table 6: Switching
Vce =13 V; -40°C < T; < 150°C, unless otherwise specified
Test . .
Symbol Parameter conditions Min. | Typ. | Max. | Unit
tacon)” Turn-on delay time at T;j = 25 °C 10 60 120
- RL=6.50 us
ta(omn(” Turn-off delay time at T; = 25 °C 10 40 100
(dVout/dt)on™ | Turn-on voltage slope at T; = 25 °C 01 | 0.3 0.7
RL=6.5Q V/us
(dVout/dt)er” | Turn-off voltage slope at T; = 25 °C 0.1 | 0.32 0.7
Kys DoclD027396 Rev 2 9/47




Electrical specification VND7050AJ
Vce =13 V; -40°C < T; < 150°C, unless otherwise specified
Test . .
Symbol Parameter conditions Min. | Typ. | Max. | Unit
Won Switching energy losses at turn-on RL=650 — lo251] 0332 | mJ
(twon)
Worr (Stw:;:hlng energy losses at turn-off RL=650 — |o23 0.{31 mJ
tskew(” Differential Pulse skew (tpHL - trLH) | RL=6.5Q -80 | -30 20 us
Notes:

10/47

(Msee Figure 6: "Switching time and Pulse skew".

(@Parameter guaranteed by design and characterization; not subject to production test.

Table 7: Logic inputs

7V <Vcc<28V;-40°C <T;<150°C

Symbol Parameter

Test conditions ‘

Min. ‘ Typ. ‘ Max. ‘ Unit

INPUTo,1 characteristics

Vi Input low level voltage 0.9 V
I Low level input current Vin=09V 1 MA
Vin Input high level voltage 21 \%
liH High level input current Vin=2.1V 10 MA
Vi(hyst) Input hysteresis voltage 0.2 Vv
VicL Input clamp voltage In=1mA >3 72 \Y,

In=-1mA -0.7

"FaultRST characteristics

VFRL Input low level voltage 0.9 V
IFRL Low level input current Vin=0.9V 1 MA
VFRH Input high level voltage 2.1 \%
IFRH High level input current Vin=2.1V 10 MA
VER(hyst) Input hysteresis voltage 0.2 \%
VFRCL Input clamp voltage In= 1 mA 53 75 \%

In=-1mA -0.7

SELo,1 characteristics (7 V < Vcc <18 V)
VsELL Input low level voltage 0.9 \%
IseLL Low level input current Vin=0.9V 1 MA
VSELH Input high level voltage 2.1 \%
IseLH High level input current Vin=2.1V 10 MA
VSEL(hyst) Input hysteresis voltage 0.2 \%
In=1mA 5.3 7.2

VseLcL Input clamp voltage \Y

In=-1mA -0.7

SEn characteristics (7 V < Vcc <18 V)

DocID027396 Rev 2
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VND7050AJ Electrical specification

7V <Vcc<28V;-40°C <T;<150°C
Symbol Parameter Test conditions Min. Typ. Max. Unit
VsenL Input low level voltage 0.9 Vv
IsenL Low level input current Vn=09V 1 MA
VsEnH Input high level voltage 21 \%
IsenH High level input current Vin=2.1V 10 MA
VsEn(hyst) Input hysteresis voltage 0.2 \%
VsencL | Input clamp voltage In = 1mA 53 72 v
In=-1mA -0.7

Table 8: Protections

7V <Vcc<18YV; -40°C <T;<150°C

Symbol Parameter Test conditions Min. Typ. Max. | Unit
DC short circuit Vec =13V 21 30
ILimH 42
current 4V <Vcc<18V ™)
- A
Sho_rt circuit current Voo =13 V:
I during thermal 10
CyCIing Tr < TJ < Trtsp
Trep | hutdown 150 175 | 200
temperature
TR Reset temperature(” Trs+1 | TRs+ 7
°C
Trs Thermal reset of fault Ver = 0 V: Vegn = 5V 135

diagnostic indication

Thermal hysteresis

ThysT (Trsp - Tr)(" 7
ATy sp | Dynamic Tj = -40°C; Ve = 13 V 60 K
temperature
Fault reset time for VFR=5V100V; Vsen =5 V;
tLATCH_RST ) ViN=5V;Vseo=0V; 3 10 20 us
output unlatch _
Vset1 =0V
loutT=2A;L=6mH; Tj=- Vee - Vv
Turn-off output 40°C 38
VbEMAG
voltage clamp lour =2 A; L =6 mH; Vee- | Vee- | Vee- |
Tj=25°C to 150°C 41 46 52
Output voltage drop _
Von limitation lour=0.2A 20 mV
Notes:

(MParameter guaranteed by design and characterization; not subject to production test.

3
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Electrical specification VND7050AJ
Table 9: MultiSense
7V <Vcc<18V; -40°C <T;<150°C
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
MultiSense clamp Vsen =0 V; Isense = 1 mA -17 -12
VseNSE_cL It V
voltage Vsen =0 V; Isense = -1 mA 7
Current sense characteristics
loutr = 0.01 A;
KoL lour/lsense Vsense =0.5V; Vsen=5V 440
Current sense ratio lour =0.01 Ato 0.05 A;
dKca/Kea(P@ | drift at calibration lca = 30 MA; Vsense = 0.5V; | -30 30 %
point Vsen =5V
lour = 0.05 A;
KLep lout/Isense Vsense = 0.5 V: Veen = 5V 530 1450 | 2200
Current sense ratio loutr = 0.05 A;
(1)(2) ) _ o
dKieo/Kieo drift Vsense = 0.5V; Vsen =5V 25 25 %
| =0.2A;V =05V,
Ko lout/lsense our SENSE 830 | 1400 | 1935
Vsen=5V
Current sense ratio lout = 0.2 A; Vsense = 0.5 V;
(1)(2) _ o
dKo/Ko drift Veen = 5V 20 20 %
| =04 A;V =4V,
Ki lout/Isense ot P VSENSEZ S 915 | 1300 | 1700
Vsen =5V
Current sense ratio | lout = 0.4 A; Vsense =4V,
(1)(2) - o
dK1/K4 drift Veen = 5V 15 15 %
| =15A;V =4V,
Ko lout/lsense our SENSE 980 | 1230 | 1470
Vsen=5V
Current sense ratio lout = 1.5A; Vsense =4 V,
(1)(2) _ o
dK2o/K2 drift Veen = 5V 10 10 %
| =45A;V =4V,
Ks lout/Isense ot P VSENSET S ) 1095 | 1215 | 1335
Vsen =5V
Current sense ratio loutr =4.5 A; Vsense =4V,

e ; ; i o
dK/Ks drift Vsen =5V ° ° &
MultiSense disabled:

Vsen=0V 0 05
MultiSense disabled:
-0.5 .
-1V < Vsense < 5 V(" 0.5
MultiSense enabled:
| MultiSense leakage | Vsen =5 V; All channels A
SENSEO current ON; loutx = 0 A; Chx H
diagnostic selected;
. E.g. Cho: 0 2
Vino=5V;Vini =5V,
VseLo =0V,
Vser1 =0V,
louto =0 A; lout1 =2 A

12/47
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3

Electrical specification
7V <Vcc<18YV; -40°C < T;<150°C
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
MultiSense enabled:
Vsen = 5 V; Chx channel
OFF; Chxdiagnostic
selected:
. E.g. Cho: 0 2
Vino=0V;Vini=5V;
VseLo =0V,
VseL1 =0V,
louT1=2A
Vsen = 5 V; Rsense = 2.7 kQ;
Output Voltage for | * \E/.g. 920\/
Vour mso” | MultiSense V'”° oy 5 \%
shutdown SELO =WV,
Vser1 =0V,
loutTo =2 A
Vce =7 V; Rsense = 2.7 kKQ;
Vv Multisense Vsen=5V;Vino=5V; 5 Vv
SENSE_SAT saturation voltage VseLo=0V; Vset1 =0V,
louto=4.5A; Tj=150°C
Vec =7 V; Vsense =4V,
| @ | CS saturation Vino=5V; Vsen =5V, 4 mA
SENSE_SAT current Vsero =0 V; VseL1 =0V,
Tj=150°C
Vec =7 V; Vsense =4 V;
| ) Output saturation Vino=5V; Vsen =5V, 6 A
OUT_SAT current VseLo=0V; Vse1 =0V,
Tj=150°C
OFF-state diagnostic
Vsen = 5 V; Chx OFF;
OFF-state open- Chx dlaglleStIC selected
VoL load voltage * Eg Elho _ 2 3 4 V
detection threshold Vino =0 V;
Vseo =0V,
VseL1 =0V
IL(off2) QFF-state output Vin =0 V; Vour = VoL -100 -15 MA
sink current
Vsen = 5 V; Chx ON to OFF
OFF-state transition;
diagnostic delay Chx diagnostic selected
time from falling . E.g: Ch
t -g- Lho 100 350 700 s
DSTKON edge of INPUT (see Vino =5 V to0 0 V: H
Figure 9: Vselo =0V,
TDSTKON") Vser1 =0 V:
louto =0 A; Vour =4V
SeFtllng time for Vino = 0 V: Vint = 0 V:
valid OFF-state
to_oL_v open load diagnostic Vrr=0V; Vseo =0V, 60 s
o inrziication frorrﬁl rising xSEU:OOVVt;OV; lco =4V "
edge of SEn SEn
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Electrical specification VND7050AJ
7V <Vcc<18V; -40°C <T;<150°C
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vsen = 5 V; Chx OFF;
OFF-state Chx dllzagncés:c selected
diagnostic delay ° -g: Lho
Io_vo time from rising Vino =_0 Vi . 5 30 Hs
edge of Vour Vseo=0V;
Vser1 =0V,
Vour=0Vto4V
Chip temperature analog feedback
Vsen=5V; Vsewo =0V,
VseL1 =5 V; Vino,1 =0 V; 2325 | 241 | 2.495 Vv
Rsense = 1 kQ; Tj = -40°C
MultiSense output Vsen=5V; Vseo=0V;
VSENSE_TC voltage proportional | Vset1 =5V; Vino,1 =0 V; 1.985 | 2.07 | 2.155 \%
to chip temperature | Rsense = 1 kQ; Tj = 25°C
Vsen=5V; VseLo=0V;
Vser1 =5V, Vino,s =0V, 1435 | 1.52 | 1.605 \%
Rsense = 1 kQ; Tj = 125°C
dVsense 1o/dT | |emperature T; = -40°C to 150°C 5.5 mV/K
coefficient

14/47

Transfer function

Vsense_1c (T) = Vsense_1c (To) + dVsense_tc / dT * (T - To)

Vcc supply voltage analog feedback

Vsense_vee to Vee supol VseLo =5V, VseL1 =5V, 3.16 | 3.23 3.3 \%
VoIt:gCe pply Vino,s = 0 V; Rsense = 1 kQ
Transfer function ¥ Vsense_vee = Vec / 4
Fault diagnostic feedback (see Table 10: "Truth table™)
Vee = 13 V; Rsense = 1 kQ;
MultiSense output * \E/.g: Elgo\l/n \(;pen_lc;as.
VSENSEH voltage in fault INO =1V, VSEn =9V, 5 6.6 \%
condition Vseo =0V,
VseL1 =0V,
louto =0 A; Vour =4V
MultiSense output
ISENSEH current in fault Vec =13 V; Vsense =5V 7 20 30 mA
condition
MultiSense timings (current sense mode - see Figure 7: "MultiSense timings (current sense
mode)")?
Current sense
R VIN=5V;Vsen=0V 105V,
{DSENSE1H ;eFtImg time from Rsense = 1 KQ: RL=6.5 O 60 us
rising edge of SEn
Current sense
{oSENSEIL disable delay time VN=5V;Vsen=5Vto0V, 5 20 us

from falling edge of
SEn

Rsense =1 kQ; RL=6.5Q
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7V <Vcc<18V; -40°C <T;<150°C
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Current sense
settling time from Vn=0Vto5V;Vsen=5V;
tosense2H rising edge of Rsense = 1 kQ; RL=6.5Q 100 250 HS
INPUT
Current sense
settling time from ViN=5V;Vsen =5V,
rising edge of lout Rsense = 1 kQ; Isense
AtpsensezH (dynamic response =90 % of Isensemax; 100 HS
to a step change of RL.=6.5Q
lout)
Current sense turn-
off delay time from Vin=5VtoOV;Vsen=5V;
{bsense2L falling edge of Rsense = 1 kQ; RL=6.5Q 50 250 HS
INPUT

MultiSense tim

ings (chip temperature sense mode - see Figure 8:
temperature and VCC sense mode)")*

"Multisense timings (chip

Vsense_tc settling

Vsen=0V1to5V;

3

tDsENSE3H time from rising VseLo=0V; Vse1 =5V, 60 us
edge of SEn Rsense = 1 kQ
Vsense_tc disable Vsen=5Vto0V;
tDSENSE3L delay time from VseLo =0V, VseL1 =5V, 20 Ve
falling edge of SEn Rsense = 1 kQ
MultiSense timings (Vcc voltage sense mode - see Figure 8: "Multisense timings (chip
temperature and VCC sense mode)")*
Vsense_vce settling Vsen=0Vto5YV;
tDSENSE4H time from rising VseLo =5V, VseL1 =5V, 60 Ve
edge of SEn Rsense = 1 kQ
Vsense_vcc disable Vsen=5Vto0V;
tDSENSEAL delay time from VseLo=5V; VseL1 =5V, 20 V&
falling edge of SEn Rsense = 1 kQ
MultiSense timings (Multiplexer transition times)®
Vino=5V;VinM=58V;
MultiSense Vsen=5V; VseL1 =0 V;
tb_xtoy transition delay from | Vse,o=0Vto 5V, 20 us
Chx to Chy louto = 0 A; lout1 = 3 A;
Rsense = 1 kQ
MultiSense Vino=5V; Vsen=5V;
¢ transition delay from | Vseo =0 V; VseL1 =0V to 60 s
D_CStoTC current sense to Tc 5V;louto=1.5A; H
sense Rsense = 1 kQ
MultiSense Vino=5V; Vsen=5V;
¢ transition delay from | Vseo =0 V; VseL1 =5V to 20 s
D_TCtoCS Tc sense to current 0V;louto=15A; H
sense Rsense = 1 kQ
MultiSense ViNt=5V; Vsen=5V;
¢ transition delay from | Vseo =5 V; Vset1 =0V to 60 s
D_CStovee current sense to Vcc | 5 V; loutt = 1.5A; H
sense Rsense = 1 kQ
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7V <Vcc<18V; -40°C <T;<150°C

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
MultiSense Vint=5V;Vsen =5V,
¢ transition delay from | Vsero=5V; Vset1 =5V to 20 s
D_VCCtoCS Vce sense to current | 0 V: loutt = 1.5 A; H
sense Rsense = 1 kQ
MultiSense Ve =13 V; Tj= 125°C;
¢ transition delay from | Vsen=5V; VseLo=0V to 20 s
D_TCtovVeC Tc sense to Vce 5V;VseL1 =5V, H
sense Rsense = 1 kQ
MultiSense Vee =13 V; Tj= 125°C;
¢ transition delay from | Vsen=5V; VseLo=5V to 20 s
D_VCCtoTC Vce sense to Tc 0V;VseL1 =5V, H
sense Rsense = 1 kQ
MultiSense Vino=5V;Vini=0V;
transition delay from | Vsen=5V; VseL1 =0 V;
to_cstovsensen | stable current sense | Vse,o=0Vto 5V, 20 us
on Chx to VsenseH louto =3 A; Vout1 =4V,
on Chy Rsense = 1 kQ
Notes:
(MParameter guaranteed by design and characterization; not subject to production test.
@Al values refer to Vce = 13 V; Tj = 25°C, unless otherwise specified.
GWVce sensing and Tc sensing are referred to GND potential.
®Transition delay are measured up to +/- 10% of final conditions.
Figure 4: IOUT/ISENSE versus IOUT
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Figure 5: Current sense accuracy versus IOUT
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Figure 7: MultiSense timings (current sense mode)
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Figure 8: Multisense timings (chip temperature and VCC sense mode)
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Figure 9: TDSTKON
V\NPUT
VOUT
E Vout > Vou
- MultiSense
TDSTKON
GAPG2609141140CFT
Table 10: Truth table
Mode Conditions | INx | FR | SEn | SELx | OUTx | MultiSense Comments
. Low quiescent
Standby Q'\'N'Og'c puts | ]| L L Hi-Z current
consumption
L | X L See ("
Outputs
Nominal load H L H See (" configured for
Normal connected; See () auto-restart
Tj<150°C Outputs
H | H H See (" configured for
Latch-off
L | X L See ("
Overload or Output Cyc|es
short to GND with
. (1)
Overload causing. H L See (7 H See temperature
Tj> Trsp or hysteresis
AT > AT sp -
i IR H H L See Output latches
off
. Re-start when
L Hi-Z
Undervoltage VCC.< Vuso X X X X I Vce > Vusp +
(falling) L Hi-Z .
Vusphyst (rising)
OFFE-state Short to Vce L | X H See ()
. X See ()
diagnostics Open-load L | X H See () External pull-up
Negative Inductive L X See <0V See
output voltage | loads turn-off

3

Notes:

(WRefer to Table 11: "MultiSense multiplexer addressing"
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Table 11: MultiSense multiplexer addressing

MultiSense output
SEn | SEL1 | SELo | MUX channel Normal OFF-state Negative
Overload . y
mode diag. (" output

L X X Hi-Z

Channel 0 Isense = VseEnsE = VsENsE = .
H L L diagnostic 1/K* louto VSENSEH VSENSEH Hi-z

Channel 1 Isense = VsENnsE = VsENnsE = .
H L H diagnostic 1/K* louT1 VSENSEH VSENSEH Hi-z
H H L TcHip Sense Vsense = Vsense_Tc
H H Vce Sense Vsense = VSense_vce
Notes:

(Min case the output channel corresponding to the selected MUX channel is latched off while the relevant input is
low, Multisense pin delivers feedback according to OFF-State diagnostic. Example 1: FR = 1; INo = 0; OUTo = L
(latched); MUX channel = channel 0 diagnostic; Mutisense = 0. Example 2: FR = 1; INo = 0; OUTo = latched,
Vouto > VoL; MUX channel = channel 0 diagnostic; Mutisense = VSENSEH

Waveforms
Figure 10: Latch functionality - behavior in hard short circuit condition (TAMB << TTSD)
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Figure 11: Latch functionality - behavior in hard short circuit condition
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Figure 12: Latch functionality - behavior in hard short circuit condition (autorestart mode +

latch off)
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Figure 13: Standby mode activation
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Electrical characteristics curves

Figure 15: OFF-state output current
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Figure 16: Standby current
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Figure 17: IGND(ON) vs. lout
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Figure 18: Logic Input high level voltage
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Figure 19: Logic Input low level voltage
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Figure 20: High level logic input current
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Figure 21: Low level logic input current
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Figure 22: Logic Input hysteresis voltage
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Figure 23: FaultRST Input clamp voltage
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Figure 24: Undervoltage shutdown
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Figure 25: On-state resistance vs. Tcase
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Figure 26: On-state resistance vs. VCC
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Figure 27: Turn-on voltage slope
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Figure 28: Turn-off voltage slope
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Figure 29: Won vs. Tcase

Won [mJ]
14
0.9

0.8

0.7
0.6

0.5

0.4

0.3

0.2

0.1

0

-50 -25 0 25 50 75 100 125 150 175

T[°C]
GAPG2110131624CFT

Figure 30: Woff vs. Tcase
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Figure 31: ILIMH vs. Tcase
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Figure 32: OFF-state open-load voltage
detection threshold
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