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4

=1

5|5 B

SIHE X R TheE

Pin
number

Symbol

/0

Function

1

Cso1

Analog voltage to force SAFESTATE mode.

Current Sense Output 1: analog voltage feedback, provides a voltage

proportional to the shunt current or VDS across ISP1/ISN1.

2 CS02 0

Current Sense Output 2: analog voltage feedback, provides a voltage
proportional to the shunt current or VDS across ISP2/ISN2.

CPP |

Comparator Positive: analog positive input of comparator.

CPN I

Comparator Negative: analog negative input of comparator.

INT 0

Interrupt: open drain interrupt output.

ol |bd|w

DG1 0

Diagnostic 1:

DGlislogiclow in SLEEP mode.

Digital voltage information of channel BVDS comparison to VS in IDLE mode.
Digital voltage information of current flow direction in ON mode:

+ DGlislogic high if current flows from ISP1 to ISN1 connection

+ DGlislogic low if current flows from ISN1 to ISP1

connection Digital voltage information in SAFESTATE mode:

+ DGlislogic high if SAFESTATE because of CP or SC or VS(UV)

* DGlislogic low if SAFESTATE because of UVLO

(RBLETH

Datasheet
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&1 (48) SIMIEXRIhEE
7 DGO 0 Diagnostic 0:

DGO is logic low in SLEEP mode.

Digital voltage information of channel AVDS comparison to VS in IDLE mode.
Digital voltage information of boost converter frequency in ON mode.

Digital information in SAFESTATE mode:

¢+ DGOislogic high if SAFESTATE because of CP or UVLO

+  DGOislogic low if SAFESTATE because of SC or VS(UV)

8 INB I Input B:

If INB digital logic is low, channel B switches OFF. If INB digital logic is high,
channel B switches ON and gate driver isin ON mode only if pin EN is logic high.

9 INA I Input A:

If INA digital logic is low, channel A switches OFF. If INA digital logic is high,
channel A switches ON and gate driverisin ON mode only if pin EN is logic high.

10 EN [ If EN digital logic is low, gate driver isin SLEEP mode, channels A and B are
switched OFF and gate driveris RESET.

If EN digital logic is high, gate driver is in IDLE mode when INA and INB are
both logic low.

11 GND I/O | Ground connection.

12 RS 0 Resistor sense output of boost converter: current measurement of the boost
converter.

13 SW I Switching supply input of boost converter. Inductance connection.

14 SA 0] Source A: output A connection to external MOSFET sources.

15 GA I/O | Gate A: output A connection to external MOSFET gates.

16 ISN1 [ | Sense Negative 1: external shunt or VDS negative connection.

17 ISP1 I | Sense Positive 1: external shunt or VDS positive connection.

18 VS I/O | Voltage reference, extended 3 Vto 58 V.

19 T™MP I Temperature Input: analog connection to external NTC or PTC thermistor.

20 ISP2 I | Sense Positive 2: external shunt or VDS negative connection.

21 ISN2 I | Sense Negative 2: external shunt or VDS positive connection.

22 GB I/O | Gate B: output B connection to external MOSFET gates.

23 SB I Source B: output B connection to external MOSFET sources.

24 TMPO 0 Temperature Output: analog voltage feedback provides a voltage proportional to

thermistor temperature.

TAB BC 0] Boost Converter output capacitor connection; driver supply.
FBEARRY FHh#RE X N IE(E.
RIESIRD, ERRARE SRR 5 R,

Datasheet 7 Rev. 3.00
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3.1 X R ATEE
T,=-40°C & +150°C; Ff & BB [EYMHEF FHIEBE, RS ALERBER FRIESHIRAE)

=2 H R AT EE
Parameter Symbol Values Unit |Note or condition P-
Min. Typ. | Max. Number
Maximum voltage VBC (boost | Vgc.x -0.3 - 75 Vv 1) PRQ-26
converter output) - all pins
Maximum drain-source Vs - Vex -36 - 75 v 9 PRQ-14
voltages on each output
Maximum voltage between | Vgy- Vsx -0.3 - 75 Vv 1) PRQ-331
gate and source pins on each
output
Maximum voltage between | Vo - Vks -0.3 - 75 Vv 1) PRQ-332
SW and RS pin
Maximum pulsed currentin | /gy - - 200 mA | PRQ-16
SW pin
Maximum operating junction | T;ax -40 - 150 °C 1) PRQ-23
temperature
Storage temperature TsTG(MAX) -55 - 150 °C 9 PRQ-24
ESD HBM Susceptlblllty all VESD(HBM) -2 - 2 kv 1) PRQ-13O
pins Human Body Model
"HBM" according to
ANSI/ESDA/JEDEC
JS-001 (1.5 kQ, 100 pF)
ESD CDM susceptibility all Vesp(com) -500 - 500 v 1) PRQ-131
pins Charged Device Model
“CDM” according to
ANSI/ESDA/JEDEC
JS-002
ESD CDM Vesp(com) -750 |- 750 Vv 1) PRQ-132
susceptibility corner Charged Device Model
pins “CDM” according to
ANSI/ESDA/JEDEC
JS-002
1) REZEFENE, BIRIHERE.
Datasheet 9 Rev. 3.00
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3.2 T{ESEE
T/=-40°C & 150°C, FREBEHYLUBF hEE, HEENV=14VHIT=25C

w3 TEeE
Parameter Symbol Values Unit| Note or condition P-
Min. | Typ. | Max. Number

Voltage referencerange for | Vsyor) 8 - 36 v 1 PRQ-39
normal operation
Voltage reference extended | Vsex) 3 - 58 v 1) PRQ-266
range Parameter deviations

possible
Voltage reference range with | Vs(sc)Low 3 - 8 v oY PRQ-40
lower short-circuit protection
Input pins EN, INA, INB Vens Vinas Ving - | 0 - 5.5 v oY PRQ-307
Diagnostic pins DGO, DG1 VbGo, Vocr 0 - koc*Ve |V 1) PRQ-308

N See kpcparameter

Interrupt pin INT Vint 0 - 5.5 v oY PRQ-309
Comparator reference Vep(rer) 1 - 5.5 v o|Y PRQ-183
voltage pins CPN, CPP
Comparator reference Vesoi(TH) 2.3 - - Vv 1) PRQ-485
voltage on CSO1 CSO1linternally

connected to

comparator SC

Ccso1=220 pF

Ven=3.2V
Comparator reference Vesoz(th) 2.3 - - v 1) PRQ-486
voltage on CSO2 CS02 externally

connected to any

comparator input for

short circuit protection

Ces02=220 pF
Analog output pins Vamp(saT) 4 4.6 5.5 v Vs=Vs(noR) PRQ-310
saturation CSO 1&2, TMPO
Current sense amplifiers gain | G 20 - 200 - 1 PRQ-317
range
Supply voltage range for Viac-Vs 6 - 15 v 1 PRQ-339
amplifier operation
Amplifier input voltage range | Vac-Visxx 6 - 15 v oY PRQ-341
Amplifier input voltage range, | Vs-Vis - - 2 v oY PRQ-344
VS related
Amplifier input voltage Visxx.oND(TH) L | 0-2 0.7 1 v o|Y PRQ-340
threshold for disconnection Visxano falling
Amplifier input voltage VisxcGND(THLH | - - 15 v oY PRQ-487
threshold for connection Visxx-GND Fising
Datasheet 10 Rev. 3.00
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1) REISEFNR, HIRITHEE.

3.3 A

=4 A
Parameter Symbol Values Unit |Note or condition P-

Min. Typ. | Max. Number
Thermal resistance junction |Ryja - 27 - Kw |V PRQ-38
toambient 2)

1) RETEFMR, BHIgHEE
2)  IR¥BJEDEC51-2,-5,7, TEEFATTRAVFRS 2s2ptk by =@ (GBF + %) FEB21MNHEE (2 x 70 pm Cu. 2 x 35 um Cu) B976.2 x
114.3 x 1.5 mmiUIRF L#1THE. EEANERT, BREETNSHTILIYS5E—NHEEM. T»=85°C, 2{F1E1 WHIIHZR

i —

TiE1T.

Datasheet 11 Rev. 3.00
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4 B

4.1 BSHBESEY

T=-40°C £150°C, Vs=8VE36V (PBRIEZHEIHA) , FAEBEIEXRFHEBEF, FRASIHNANERER BRIES
BiEE) , BEAEHITV=14V I T= 25°C

&S5 SHESEY
Parameter Symbol Values Unit |Note or condition P-
Min. Typ. | Max. Number

Inputs pins
|nput A,B & EN VOltage h|gh V|N(H)’ VEN(H) 2.5 - - V - PRQ'74
level
Input A,B & EN voltage low Vinws Ven) - - 0.7 Vv 1) PRQ-75
level
InputA,B &EN pull-down RiN(GND) 0.5 15 2.5 MQ |V PRQ-318
internal resistor
Input Zener diode for local Vzan) 55 6 6.5 v 1) PRQ-319
pins See Figure 3
Digital diagnostic pins
Ratio diagnostic pin voltage |kpg(n) 0.9 1 11 - - PRQ-84
high level over VEN
Diagnostic pin voltage low Vbe() - - 0.1 v Vec=T72V PRQ-85
level
Diagnostic pin serial resistor | Rpg(Gnp) 5 10 20 kQ - PRQ-86
Threshold for diagnostic Vbs DIAG(TH) 1 2 3 v Vs- Vsa (DGO) PRQ-91
changein IDLE mode Vs- Vsg (DG1)
Diagnostic delay in IDLE toG(DLE) 0 40 100 Us IDLE mode only PRQ-275
mode
Delay for current direction tisp 0 8 18 Us Indicates current flow |PRQ-164
change on DG1 direction change on

CSAlonly

ON mode only

IVsensel = [VisxsLing)| t

Ztcsa(ace)
Interrupt pin pull-down RINT 7 12 17 kQ - PRQ-88
internal resistor, SAFESTATE
active
Interrupt pin current leakage |/INT(NOSAFESTATE)| - - 0.3 PA ViNT(H) 5.5V PRQ-89
Comparator (CP)
Comparator offset Vep(oFFSET) -50 - 50 mV | VepremminsS Veprer S | PRQ-284

Vep(RerMAX
Comparator leakage input | /cp -100 - 100 nA Vep=5.5V PRQ-242

current

(RBET@......)

Datasheet

Rev. 3.00
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E ] () \mSBREH
Parameter Symbol Values Unit |Note or condition P-
Min. Typ. | Max. Number
Temperature amplifier (TMPA)
TMPA input current Itvp(oFF) -100 - 100 nA - PRQ-185
TMPA input offset VrMP(OFFSET) -10 0 +10 mv |- PRQ-186
TMPA ratio krwp 9.5 10 105 |- - PRQ-187
TMPA pull-down resistor Rrmpro 20 - 100 ko |Y PRQ-188
Current sense amplifiers (CSA1 & CSA2)
CSAinput offset Visx(OFFSET) -50 0 50 woo Y PRQ-323
CSAinput blind range Visx(BLIND) -500 |0 500 woo|Y PRQ-324
CSAx parameter
deviations possible
CSAdelay maximum tesa(ACe) 0 200 400 S 1) PRQ-325
accuracy | Vsense| 2 [VisxgLino)|
|dVsense/dt| = 0.1
mV/us
CSA settling time tsa(SET) 1 10 20 Us 1) PRQ-328
from Vsense= 10 mV
to Vsense=12.5 mV
G=100
CSA output pull-down Rcsox 18 20 50 ko |V PRQ-326
resistor
CSAgain intrinsic error £(c) -1 0 1 % 1) PRQ-327
|Vsense| =5 mV
PSRR - CSA power supply PSRR1n; - 105 - dB PRQ-336
rejection ratio 1)
f=1kHz
G=100
Rcsox=20 kQ
See Figure 34
CMRR - CSA common mode CMRR1xh: - 116 - dB 9 PRQ-337
rejection ratio f=1kHz
G=100
Rcsox=20 kQ
See Figure 34
Noise - CSA Voltage noise, RTI | Noise - 180 - NVeus | PRQ-338
G=100
Rcsox= 20 kQ
RTI
1) REZEFEMK, BRIRITHERE.
Datasheet 13 Rev. 3.00
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4.2 SBESEY

T,=-40°C E 150°C, Vs=8VZE36V (FRIFFAEWRA) , FAEBREIENTHEF, RSB AERBR (BRIE
SHEE) , BAEHTV =14V T, =25C

w6 S ST
Parameter Symbol Values Unit |Note or condition P-

Min. | Typ. | Max. Number
VCSOx typical overshoot OVScsox - 15 - % 1) PRQ-435

Rcsox=20 kQ

Ccsox= 220 pF
|dVsense/dt| = 7 mV/ps G
=100

from |Vsense| = |

Visx(BLinD)| tO [Vsense| = 30
mV

1) REIEFNR, HIRITHEE.

4.3 RIPFFIE

T,=-40°C E 150°C, Vs=8VZE 36V (FRIFFAEWER) , FAEREEXTFHEF, BASIHBAERSBR (BRIE

BEER) , BEEHITV=14VHIT,=25°C

E 3 RIPIFE
Parameter Symbol Values Unit |Note or condition P-
Min. | Typ. | Max. Number

Protection thresholds
Current shutdown | kcsoi(th) 0.718 |0.74 0.76 - Vs=8Vto 58V PRQ-168
internal threshold ratio ON mode, CSAL only
from EN pin voltage See Chapter 8.1
Undervoltage threshold Vsy) 0.5 1 13 v Vs-GND PRQ-66

ON mode only
Protection delays
Delay between shortcircuit | tpscesoi(n) 0.2 15 6 us 1) PRQ-181
and CSO1 high G=100

Ven=3.3V

|Vsense| = VisxeLino)|
Delay between CSO1 high tpCso1(H)G(L) - 4 6 us 1) PRQ-484
and gate 80% Ven =3.3V

Ceizq)= 100 nF

Reare=0 Q
Delay between CSO1 high tocsorHynT() |05 5 10 Us - PRQ-182
and INT = low
Delay between CP high and | tocp(HyinT(L) 1 9 17 us Veprermins Veprer)S | PRQ-184
INT Vep(RerMAX

Datasheet
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®7 (58) RiPHE
Parameter Symbol Values Unit |Note or condition P-
Min. Typ. | Max. Number

Delay between UV on VS and tDUV(H)INT(L) 8 22 40 Us - PRQ-320
INT = low
Delay between INT =low and | toin()6(L) - 3 5 us Coeqy= 100 nF PRQ-136
gate 80% Reare=0 Q
Delay between shortcircuit | tpscg() 0.7 5.5 10 Us 1) PRQ-330
and gate 80% G=100

VEN: 3.3V

CG(EQ): 100 nF

Reate=0 Q

| Vsense| 2 [VisxgLino)|
Delay between short circuit tDSCG(L)_LOW - 12 27 Us VS = VS(SC)LOW PRQ-343
and gate 80% at low VS G=100

VEN =3.3V

CG(EQ): 100 nF

Reare=0Q

| Vsense| 2 [VisxgLino)|
Time to reset tRESET 3 - 30 U Reset from SAFESTATE:| PRQ-94

Ven < Ven) for treser

duration

1) BFEIZMES, PRQ-181FIPRQ-484MRAE ZMS5PRQ-330M B AEMRT S,

4.4 IXchastath B R4S

T=-40°C £150°C, Vs=8VE 36V (FRIEFHIRE) , FREERESETFHBE,. RHSIMERAE (FRIES
BiEE) , BEAEHITV=14V I T= 25°C

s IXEh2imtH B
Parameter Symbol Values Unit |Note or condition P-
Min. Typ. | Max. Number
Source pre-charge current Isource 6 15 25 mA | Vs-Vsx=Vps_piag(Th) PRQ-56
Source pre-charge current Isource_F 10.2 15 25 mA 1) PRQ-342
falling edge Vs - Vsx= Vbs_piac(TH)
T,=-40to0 105°C
Vsxfalling
Delay between EN = high and | tpsource 4 - 100 us IDLE mode only PRQ-210
Source pre-charge current
active
Power on inputdelay trol 0 2 5 Us Time to activate PRQ-158
protections before
turn-on after INx =
high
(RBLTHW......)
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4 SR
RS (48) ErhBRHBSFFYE
Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number
Turn-on delay to(on) 1 4 7 Us Ce(eq)=100 nF PRQ-50
Reate=0 Q
Rise time on gate 20% to 80%| tr - 7 15 us Co(eq =100 nF PRQ-51
of VBC - VS Reare=0 Q
Gate turn on short circuit lsion) 50 175 - mA Vex-Vex=0V PRQ-52
pulsed current per gate
Turn-off delay tp(oFF) 1 4 7 s Ceeqy= 100 nF PRQ-53
Reate=0 Q
Fall time on gate 80% to 20% | tr - 2 5 us Coeqy= 100 nF PRQ-54
of VBC - VS Reare=0 Q
Gate turn-off short circuit ls(oFF) 350 1400 |- mA Vex- Vsx=14V PRQ-276
pulsed current per gate

1) REISEFNR, BIRITHEE.

4.5

AHIE%E#ES (BC) f5i4E

T=-40°CE 150°C, Vs=8VE36V (FFRIEFEME) , FIEREHYLItEBIFEHEE, BEMFH V=14V T,=25°C

&9 FER#ESE (BC) R
Parameter Symbol Values Unit |Note or condition P-
Min. Typ. | Max. Number
BC Boost capacitor Cac 20* - - F 1) PRQ-137
Co(EqQ) Ce(eq = external

MOSFET equivalent

gate source

capacitance
BC switching current Rrs 10 - 30 Q 1) PRQ-138
limitative resistor Use 1/2 W resistor min.
BC output VBC - VS Vac(th) 115 [125 |14 ' - PRQ-139
regulation voltage
VBC(TH) to UVLO regulation | Vgc(rg) 1.9 2.5 - v - PRQ-141
gap
BC undervoltage lockout uvLo 9.5 10 1 v - PRQ-140
voltage
Delay between UVLO and INT | tpyyiomynT) |- 10 40 Hs - PRQ-142
=low
RS deactivation threshold VRs(TH) 0.7 14 Vv - PRQ-147
Forward voltage of BC diode | Vs 0.6 0.9 11 % Ir=100 mA PRQ-148

(RBETR.....)
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4 SR
w9 (88) FHE3ERER (BC) ik
Parameter Symbol Values Unit |Note or condition P-
Min. Typ. | Max. Number

On-state resistance of BC Rbs(oN)K1(25) 1 11 15 Q /=100 mA PRQ-150
switch T,=25°C
Boost converter off-time tBc(OFF) 1 4 5 us - PRQ-152
Time to reach RS trs(TH) - 920 - ns 1) PRQ-154
deactivation threshold Ve=12V

RRs: 10Q

L=100pH/1.7Q

T,=25°C
Turn-off delay of K1 p(oFF)K1 0.05 0.2 0.3 us - PRQ-155
Boost power-on delay trop - 960 - s 1) PRQ-157

Vs=12V

RRs: 10Q

L=100pH/1.70Q

CBC =1 HF

T,=25°C

See application note

"Getting Started with

2ED2410-EM"

1) REZSEFWE, HIRITEE.

4.6 B Ih#E

T=-40°C £150°C, Vs=8VE36V (FRIEFHIRE) , FREEEYEXNFHBE, FRASIHHNAERSER (FFRIES
BiREE) , BEAEHIV= 14V T= 25°C

10 R Th#E
Parameter Symbol Values Unit |Note or condition P-
Min. Typ. | Max. Number
GND pin currentin lonp+rs(sLeep) |1 6 15 PA Vs=24V PRQ-68
SLEEP mode Vec= Vs
Sources leakage currentin | /sysieep) 0.1 0.5 4 MA Vear=24V PRQ-285
SLEEP mode Vs - Vsx = Vear
VS pin currentin IDLE mode | hg(pL) -15 -6 -2 MA Vs=24V PRQ-69
Vsx=Vs
VS pin current in IDLE mode, | lyspLe)2s -10 -6 -2 A 1) PRQ-294
25°C T,=25°C
BC current in IDLE mode lscipLe) 5 10 50 MA Vs=24V PRQ-144
VBc-Vs: 14V

(RBETR......)

Datasheet
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£10 (42) EBmINFE
Parameter Symbol Values Unit |Note or condition P-
Min. Typ. | Max. Number

BC current in IDLE mode, lscqbLE)2s 5 10 20 A 1) PRQ-297
25°C T,=25°C
VS pin currentin ON mode Ns(on) -20 -4 0 MA Vsx=Vs PRQ-72
VS pin currentin ON mode, | /ysionps -10 -4 -1 HA 1) PRQ-295
25°C T,=25°C

Vsi=Vs
BC currentin ON mode Isc(on) 10 55 150 MA Vec- Vs=14V PRQ-145
BC currentin ON mode, 25°C | /gc(on)2s 10 55 20 PA 1) PRQ-298

T,=25°C
BC currentin ON mode, 25°C, | /gc(on)2s_1csao | 10 45 70 pA - [ PRQ-300
one CSAdisconnected ) T,=25°C

CSA1lor2notused

see Chapter 7
BC currentin ON mode, 25°C, |/gc(on)2s_2csa© | 6 20 35 A 1) PRQ-301
all amplifiers disconnected FF) T,=25°C

CSA1land2not used

see Chapter 7
BC current in ON mode, < lscion) 10 45 85 PA 9 PRQ-302
85°C, one CSA disconnected | g5 1csa(oFF) T,<85°C

CSA1lor2notused

see Chapter 7
BC currentin ON mode, < lacion) 6 20 45 A 1) PRQ-303
85°C, all amplifiers <85_2CSA(OFF) T,<85°C
disconnected CSA1land2not used

see Chapter 7
VS pin current in SAFESTATE | lys(sarestate) | -20 -4 0 MA Vex=Vs PRQ-73
mode
BC current in SAFESTATE Isc(saresTae) | 10 55 150 PA | Vec- Vs=14V PRQ-146
mode
1) FREZEFEMR, BIRITHEE.
Datasheet 18 Rev. 3.00
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s—RRITR
5 —AR TR

5.1 BRI

2ED2410-EMEB4M IR IR, ©H. FBEMEZ2IRE, @ETINA. INBFIENT |l NASH

£, £

#iTiE

ZERSEANERT, BIRIPTIEESREE SHITIER
INPUTS QUTPUTS
. d Boost converter
EN| INA| INB Operating mode output INT DGO DG1 Vesor | Vesoz | Viwro | VeV | Ves V. Isource comments
Vec-V
0| X| X SLEEP BCO - 1 0 0 0 0 0 0 0 0 Yonceresetis done, provided thatpull-up voltage is
available
10| o0 IDLE Vaerw) | 1| Vs-Vsu|vs-Vse| o | 0 | 0 | 0 | 0 |activen| 00TV s VacrVasamafor each output, else DG, =11
Vs-VgsVips _DIAG(TH)
110 | direction of Vecw)| 0 ) : )
110f1 ON VBe(TH) 1 WEanT(I Irceucrtrf:to active| active| active 0 VBe(tH)| active® jhlgh level: see Voeo, Vpe in Functionalranges Table
1] 1 activated®| csA1? Vee(mH)| Vee(th) see chapter 6
SCor UV VBc(th) 0 1 NB: if several faults occurs in series, only first fault is
1| X| X| SAFESTATE Lo < VacHy 0 1 0 active| active| active| 0 0 active® |indicated by DG1 and DGO
cP VBC(TH) 1 1 “depends on UVLO root cause
Ele WA B HRE
| INA|INB=high
[ CSO1[VS(UV) [UVLO [ CP |
for treser duration
=7 2ED2410-EMAYIRZSN
N 4

5.2 B
Roreaity (SEEIR) RoheRRVRMRIRAE, IRAI2ED2410-EMAVERSHEIR (1)), BURT:
o IREhERFRALRIIRTC
v FAERRSBERNINETH, SiEEEZEEIRMIMNEMOSFETHIR IR
o WFERERN, EBURTRIERRIMOSFETE
Datasheet 19 Rev. 3.00
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FEABIEFME, (RHEIENSERININFE, MARMASREM/ BIRERININFE. MNAZEIC2ED2410-EM A\
PR R T BES BRI ENIFAE R,

5.3 By ]

TEIERTHFRA. #HFHEH. AEZRSSEEANR B MEREXEFBEXBIERSEHLE, U
e FIEIRE AT S,

INA,B are turned ON
EN-high Eni=low for tReseT to
INA=INB=low Short-circuit on Cac P Best accuracy SC occurs on power line petform reset
o r?ec[t:;ns reached on Vesoum reached INAand INB are set to low.
avarai
Lﬂf is ready \Lﬁf{ﬂ‘:’”ﬁéﬁﬁ l amplifiers ¢y rent direction \L LNT fow GA and l INT=high
changed EN=high
L% \l/ are nff \l/ ¢ BCis ready
I I | : | I | } I : | | | } | | 1 r:rg'r:rf'rr
Vec l [ —_— | 11 [ | 1 \
Vec(tH) | 1/1 I\j t / t T V’T‘* Tt i i i e 4 A LG R e ]
| | INT I [ I | 11 [ N T\\u I /
UVLO . . - g R S -t} }
L'/ | | v 1 | | I 1 | I | [ | I I\r- |
V. | 1 1 | | | [ | | | I 1 [ I
1 1 [ [} | [ [ [ I I [ [ | I N | ]
I | [ | I | | I 1 | I | [ | [ | |
| | [ I | | | 11 [ | [ o I N
r'y T T T 1 T T T T T T T T T1 T T 1 ] » t
| | | (| I | | | 1 | | | [ | [
Vea I | [ | I | | I 1 | I | [ | [ | :
| | 11 [} | | t L t t t (I [ I |
800‘/0 T 1 [ | T [ [ f T T T T [ [T [ =TT :
I | [ | I | | | 1 | I | ANl | [ |
o I | [ | I | | 11 | | | | [ 1
20% t 1 111 T t 7 T It L S A ¥ LR B i i -
I | LI | | | | [ ] ] I [ | LI | - t
Vae I | [ | I | | | 1 | I | [ I [ I
I | [ | | | | | [ | | | [ | I I | |
0 | | 11 | | | T T_.T T T Tl | 1 [ 1
80% I | [ | | | | [ | I | | I [ |
| | [ | | | | [ [ A [ 1
I | [ | | | [ | I | | [} [
20% i 1 - f 1 1 f 1 | N R A . - 1 . t
-~ I | \ [ | | | | [ | | | [ [} [ ] -
VINT L I 1 1 1 L I L I | | 1 |
I | [ | | | | 11 | | [ I | 1
I | [ | | | | [ | I [ I | | |
L 1 Il | 1 1 L | L 1 1 1 1 L L | | ; : t
+ I | [ o I I 11 | [ o |
Voe1 | | LA f T T T T | ™ Tt I |
| ' Logicstate depen Ads o vhss ! (Curreqt flows from | C“"Enrﬁnws from i VA | ogic state depends on Vi
I I ¥ A~N | | lse to Isy I Isntolge | YA ! | I % ¢
t u —t t t t t t — f <t t >
Voco I | Lo [ [ Lo o) SCidentified | J
I | V. VA | | | | 1 | | I I U | 1
I | Logic state depedds dn Vbsa | | | | [ | | VA VA1 | Logic sfate depends on Vs
| | 1 VA | | | | [ | | ! } e 1 t
T T [ T | I T T I 1 [ T I L ] =
VinA I I Lo L L1 TN T T I I 1 |
INA pin state does | I [ | I [ | [ | ot ! 171 |
not matter I | [ | | [ | I | INApin state doegnot fnatfer | 1
1 | L1 1 | | 11 | | | |5} | 1A ; > t
I I [ I | | [ | I | [ | [ | |
Ving I | Lo —t +—t f— t Vs |
INB pin state does | | [ | | | 11 | | [ A 1
AbE Mattér 1 | | 1 | | | 11 | | | IFJBF Af state d oe1 notnatter 1 |
s L U - | I } [ } } | ) | i » t
c t 7 »
I | [ | | | | [ | | | [ [ \_‘_
Ven T [ T T T T T 1 T T 11 [ 1
| [ | | [ | [ | | | (] [} 1
| [ I | I I 1 | I | [ [ | N ¢
T T ) T T | P T T T 1 1 =
4 > AR >
! | teon ko | tiso @0@ \\:’.\\Vﬂ;&a\ ! treser) |
I I I ST S 1o
| | I < \d:? R 1 [ SLEEP
I I I [ t_f 1 ode
I I I | [
I I I | [
1 [ [ | !
H—SLEEP e IDLE mod ~ ON mod ple SAFESTATE g IDLE mode
| mode | | | mode [

Es FTRHEN. FEBREGNFREAMTEEMSAFESTATERIBY B R E -F
FE: BIEJR]BIE T BY

5.4 pid -l

BEES | S55VAN3.3ViIEHIZs R B, B UEZEEIITESR(mE, MAZTETIINAHLH. B— R
EREREXAN T HIEEFE (PRQ-318) ©
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afineon

TN AR ERX L5 | B _ERYEBEBR I /9 Vo (PRQ-319)0 BT LAEFARCIIZRRISEENS |1 ERVEEE, EIJIENE

ERFZEPHNAEEE,

EN, INA,
INB

GND

To driver
Rine block
= o ———
‘ vt I §
Ik
VZ(lN)/Zk |:§]

VusuppLy

B9 H=F1/0

RNIT ) R R IR mh be R IK B LR, B @I Rvenn FEFEEE FHIER, LUBREIMERE,

V> MN(H)EJZVEN> VEN(H)ET_"; MNBRENMNNZESBEYF,
EN 5| HIFA EIR RSN F/X, HREFAERIMNEEBRE, EN=1TEBE tooZ RIZE Vac - Vs = Vagr o
INX 5 | B =i sk E, FEIINA=1i8E GA=1, INB=118E GB=1, WN/HitH AR B 2MIIHY,
MR ENFED— INX GBI BIS B, WFRPFFNEINEERITH, BRE H Vec- Ve Voem BTHIAR A

A N
E%’ﬁo

HIEpEET INx = LENFF BRI, RIPFERBEGEEEME, BABERBltcwoFREERERE (B

WE41E)

L Vinx <VIN(L)§EVEN<VEN(L)Ej’ INx FTEN 3 |BIE L NIZEEK .
HFmHRERHESZERETES. BEHESBEFEURT Vi, TESIEFERPUVocS VanZ LERIFZ LS

tHo BEHFE4.1ZEHHE koo

A TFARZ RS BIDGOMDG I EVoeo I RTRPRSEUR T IXEhER PR TIRRIV/E1TIRIC, 1B2IH% 5.1

=z
o

EHFEERT, DGO R T AEFZMBAXKIAEE (BREIE) | 8RKLEERN, DGO=1,
EABIEINT, DG1 kM CSAL ERIERAM: NREMM ISPLRME ISN1, M DG1=1; WNREBRM ISNL FiE

ISP1, M DG1=0 (BUETE) ,

INT 3R . HENZREBXNEERIREEETIES, FIOMCUSBEREESH (BIINRZ

SBC) o

INTEEESMNEE EHT, BIa0_ EHIZEMCUBEJRVDD, SAFESTATEfEARS, Vi BIEZIMNIBEEFE Rexr A1 R ZIBIHI D E

2SR (B0 PRQ-88) o
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5—RTHR
DG1=« high » shows SB Current direction
voltage is close to VS changes CP comparator event
DGO=« low » shows SA triggers SAFESTATE mode
voltage is not close to VS
Vint 4 | [ ) | |
| | | I | |
VDD I } } |
| | I I
Rint/(RinT+RexT) "VDD : |I } ! >t
Vbe1 I I I | | g
| I I I I I
kDG*VEN . - % seafens } ..............
R B W PRESSSSS
| |
0.1V | | > t
I | =
Voco | | | | |
| Leveceeneas L ] L
koe*Ven [ Sy e s —
| I I
| | |
0.1V ¥ i i > t
| | | |
] | |
Ven | | |
I I I
I I | -
I I >t
| I I ITRESET
| I I |
«—SLEEP——>»<«——|DLE—>»<«—0ON—><«SAFESTATE »«—SLEEP——
El10 YT

5.5 5 a0 HH

2ED2410-EME B R MEE MR GAFI GB, 955 R%S | SAF] SBECESEA, BT EHEN A F
AN INAZ INB IRENESZEEFERAEX LM,

X RS 2RI, HRZBEIEIT ISR MOSFET K2x Fl K3x A=RIRNAR (TE#&E) -

K2x & P /A8 1858 8! MOSFET, K3x & N /AEEaR%E! MOSFET,

T B ohiEZ 2R IR s 2s a9 9MEMOSFETR EE R B A FH E R RS BB AT IE N Coc, 1B K2x EB MRS | B
GXo

KIAIMEBMOSFETRY R MR 5 | B Gx 81T K3x #2 IR UK EER 5 | B Sxo

CONTROL
INX X}T
LOGIC

L __
11 M AR 36 L 45 ¥
Datasheet 22 Rev. 3.00
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HE-TRANFRE, FEZEIERER tro. WAERER (EBRAN) BATHRERETEAEBRBEES ZH
RIFTHEEE AUE, FEIL2ED2410-EMASTERE BARL RBHRERAZFAIE R FTHBMOSFET, BMERERX
LINEE, MFEEZE teo.

SHHEANES INEUAREFN, MR Vec-Vs<Vem , WKsHERATHEE, EMtkiaLREXHE, B
FHERRERA AR Vo).

SNSRAMR SBES I Vac- Ve Vo, FHEFSIREE ENRERMAIIRE, oSS EANRENRT, SEXRHAH
RIFXHAMIR. SRETAHSHET 9, AJLIEEIMRIS LA EF5ikEE 2N AEER.

AR a h BB (E] ] 12Ff7Ro

DG1=« high » shows SB Current direction
voltage is close to VS changes CP comparator event
DGO=« low » shows SA triggers SAFESTATE mode
voltage is not close to VS
Vint 4 | | A | |
| [ | | | I
VDD ! } ) | I
| | I I
Rint/(RiNT+RExT)*VDD ! ' | |
[ ] T | » t
VoG1 1 I I [ [ [
| I I I I |
ko*Ven |- i il b b
B — ] o
| |
0.1V L | >
I I =
Voso | ! | | |
| | L I |
koe*Ven [ S : I
| | |
| | |
0.1V ; ettt ; > t
| | I |
| | |
Ven | |
I I |
| | s
| I I ITRESET
| I | |
<«—SLEEP——><«——IDLE——>»<«—0ON—><« SAFESTATE »<—SLEEP—>

E12 MiREtiEIE (FRIRLEGI, RHLERE)

5.6 HELFRIP: BRE

QBVSIEE, 8 MG EMMOSFET KIEBIAFRE (BRE55FE1L)
NRIFMR/ B FITH R TIERER, REFHBUTEN, GRESEFITARITH. Eit, ETHER
T, M-REARS T

« VSS|fIEIEE BN

v IEHIAR/ BB F IR B T

v IR, TN, ARRREREER

EABERT, WRENR/BFiTHIETiED, RapssmEEERITHA (ALt K3 XF) , TEMSIHIEN
HITE AL
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6 358 PRI AL

6 55 B8 BB A1

£=WN (IDLE) . FFE (ON) HBREIRE (SAFESTATE) #RIUF, 2ED2410-EM AILUK VS 51 BIRIREEFUCANER
5|B0 SAFI/ZK SB, LAKZ M SA E SB LM SB F SA.

ZIEThE B i,

i Vox=Vs- Vos_onarr BY 5 Isouree ABRBY(EHIH (B PRQ-56) o HHERIRIAE] Vs - Vos onern FIE (B0
PRQ-91) BY, [source AT TFE, HTE Vsa=Vse=Vs BIRH,

ET=ARINT, 2ED2410-EMBEISHE (481 H BB At source RN BR FHEHI B o = N S BEARAR T BB OAT, [RIBT AR
FHEBEREIERR.

ERARATN T TEMPHNBEFITHRTHMABRSHTHRE, HEEEDER T UK/ N EREEBRERR
H7EE,

AR IXEHIZ = NIETCHA B BB FIEH BB oM & EFERR, lsourceIPAMEER, 1BVosdFELUEIE, FERAY DOX BN
KT, fitN, XAFESBZFRNER. S1E 7.1 8 A FSRIERHPIIZERITH.

From Battery

4 Idle or
2ED2410-EM SBIL pre-
"A 1
charging VSA A EN=chigh»
current

/s = VBAT - - —

-
DGL . ] ¢8 | | | |
VDS < | | | |
monitoring M Vs —_ = — — =4 — #~ — — — — +— — — -
+ [
|

|
Vbs_DIAG(TH) + |

|
|
N vs 4 |
N V& 1 ¢
DGO . Vo 4——— | >
vos ' GA € I I |
monitoring_ ! L kDG*VEN : } }
[ \
Isa 4——— : -t
IsouRcE [ I |
N > fsource |~} __<T B
| | |
. / I@ I ‘ -t
y tDSOURCE
To LOADS
E13 BERBEATIEFRBERNFE (GRigLLFI2E)
Datasheet 24 Rev. 3.00
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TR
7 =148
7.1 = NE T AIVD S s

TREILT, BI7E DGx 5|/ _EIXREX VDS IMIhEE,

DGO Fl DG1 S5 A4 HX M B8 Viosa (Vs - Vsa) T Vosa(Vs-Vss) » RIEREMOSFETmARIEIZE! VS 51,
yD%VDSA (EEVDSB) >Vbs_piacir=> DGO (EE DGl) = 1['&EE.E|Z (/sourcei%&‘;:é, 7’5)@%%’6)0

W R Vosa(BX Voss) <Vos_oner=> DGO (8K DG1) = BT (lsource &, SWETI6) o

MOSFETiﬁ*&’—ﬁmgﬁg)&%EVs-VDs_MAG(TH)iEh_'thﬁ_‘E (i%%[ﬂ%i&VDS_DIAG(TH)) o

From Battery

2ED2410-EM SB
X
DG1 GB ¢
« high/1 » DS —
(Vse > Vs-Vbs_piac(TH)) momtoriﬂg_'_ ¢
Vbs_piaG(TH) N |_.

VS

O—"

—
VDS GA [ o
monitoring !

« high/1»

(Vsa> Vs-Vbs_piac(TH))

3¢
SA

Capacitive LOAD
e.g. electronic control units with
input capacitors

E14 VDS ¥ B 7= B

VDS EMAREFF KTER AR RV (L & KA E 0B
TR 7 iR FF X AT BRI E R 1B RV IR IR R Y&

225 1. =i - BRI/ Rt A HEE

IXzhas A FIRah T #o

DG1 =S BFRREZS /XA TFSEZ (Hz) >Vear/lsourceo

DGl ={REBFRTRABINATFEE. ATEZTSHERXN THERER, ATUEEEDIEN TEAEER.
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TR

= 2: Bith- BFIEHIRTT (ECU) /B hHARE

RS AT R TERNENSHERENETENDF. DGl=-SHEFTRRFAE ECUMNERREECTE, ZERF
=18

DG1 = 1B R/ ECU MINBERSFIETERER lsovrce TR IFIEREBo

FfF13: Bit-BtEicE
Izhas BT ERM PN IIRN, MAEBEMNEESEEIR

DG1= %—EEEF?%ZT_TV BAT(A) - V BaT(B) < V DS_DIAG(TH) o
DG1=1{REBTRT Vaar(a) - Veat(e)> Vbs_piac(TH)o

EINEENT RS MTIEEEMNERHALA SAFESTATE, HIUTFMAE FEEMZ BB, SiEMEER,

1
- ECU [
R/L
LOAD | L L
TR
3 2 28 2 # ECU

2ED2410-EM 2ED2410-EM

VBAT(A) @

VBAT(B)

T

®

2] v
(G) >

2ED2410-EM

E 15 2461, 2. 3

7.2 FERMZ2REEX BN
2ED2410-EME BN EMBRIQNBM AR (EABMRERESEXTER -
XLE BT AS T K 28 CSAL F] CSA2 K AR MERIE D RS, BEETEalAEE (6) (BHPRQ-
317) o
NI ST ISP FO ISNx 5B, 38itH im0 CSOx 5,

MERSBMIAEEENMUE, HBEUTEREEHRRAECEPHIMOSFETRIKZ 8.
BB A MR B RERE IS MM 2728 (BUMOSFET) HYERRIEMAN A _ERYREN, X#FR XN A BB RN
WEEE I NG ((FRRE3M) BYIMEBERRE R sex= Risn FAAILHIE (FBPRIR/1EIZERIHR) Y Rcsox IHTTE L, W
RIBERAASAZEREIEE, W R Rsn AILARE, TE CSAL Lk, EHHXMERM ST MIT R
P, RIBEmHAA), HERERIPAIESESHER.
EBEE R UIRIER P BB RS A RFTRE,
B EIEIMBERE S Vesor, ESMITBRERIINEMRMIELL. ATLUEE MCU B %7E CSOx  (EBIATAQ I 48
H) S LR Vesod@iHEBIETERNABE LM 0V EBVawwsanZ M, HLERREBIEANSERPANERER
PSR IFRIEE,
A EE B {UEATCSAL, FAETUEFEER FTEMCUER TSI DG EEY (WIRERSAEM ISN1E
ISP1, M0, /AL -
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LRI RSFHNEE Vsense £ Visweuno SEEIR MR EBFARRIRAYEMERE) BY, [FELERIBER
R BRI M S BRI R A M. EEEEHERCNTS M LRYBTIE] ts ADG1 Kk BZATE],
CSAL1EERELLERES, BISLINRIRIZERRIP, 1BEIRE 8.1 &,

CSAx Visxx-GND(TH)

+

s O

|

R Veense }

fiL - f ; 15PX g J

S H |

o I B Y - . % E i

Vesox Lcsox {F . |
T 0 I

+ % or JE{} Vsense Veesox ] |
- |

|

|

I

|

|

|

=<
w

q
1]
Vbe1 ! |
2y Im [}
CSAL only ISNx CSAL onl
E7IgGl (ON mode only) Current + | ! — py =
< direction _‘ " ; tiso tisp

Visxx-GND(TH)

El16 B S T 2 R IR Rz By i B [ R %2 EE ]

BASIHVHEBEBE[ITF BC M VS ZiEl. MR Vec-BERFHSTFEIEEE (BMPRQ-339) , K
B[N XM, Bitt, BREMNINENERTERIE, MEEMEEUTREISHIAFEN
SAFESTATE A7

EE AR R 2R HVIE o @I = NIMEBEERE (Resoxs 2 X Risw) ECE

B BRI A 2RV EBE Vsense M Vesox ZIBIBI X RB TG H:

Resox
Vesox =IVsense| ™ Risxx @
EEHEAUTEE:
_ Resox )
Gesox Ry,

R BIEHBTEFR/ING, HBIETBENG(PRQ-317) FlRcsod PRQ-326) EINEEFEFBEEZE /D N1%, HAMTR
B]BESEIT2ED2410-EM5 | E. B XINAERBRQNBAIZINTENE, ESRMNA%EIR 2ED2410-EMA
kS

WRAEH, CSALT CSA2, FEBEH A LUET LU TEEER BT, B MEASIZz— (SPx3 ISNx) TEE
]%;Etl]iﬁl,, LXTEVISXX-GNDSVISxx-GND(TH)?L(PRQ‘34O)O

XD T IXSHBS1E ON #1 SAFESTATE 2 FHI B & iE 5%,

NBREBRICNRARSBEINNER, BRENENS| BB HAY BB E R TUE I Viswonor_1(PRQ-487)o

EE: R CSALHEER, N CcsASl EHFAREBELIRESHFE R RIF 2B,
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2ED2410-EM VS o
/ ISxx
D
xCSOX
— \ 1Sxx
E17 CSA1&2 HTFFECE
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7.3 FEMZ2RSERINTHNEENEB A

2ED2410-EMEBEMEEL N AZE TMPA ((FABMZERSERXTEN) . ZBEKN INEE2ELE
PDIARBLIMBY, HWASIBIATMP, EHESIBIATMPO, SREARSIEID M MIVTveo AT NRNTC I E,

KSR EEATS, 3 B HRho, IR EHES B S TS M S RIBIE R,
S ELIE S NFRED o FIEAEH B R rupo (RIF— B0 ERIEMBE] BURIRTE P BOMABUEB IR AR A5 ST EE,

EARBEFMD, BEERBRITA Re(TUREREABEME)”, EHRAIUSSMEMEREE, FI50PTC(IER
ER YA M) StHE SRR,

BHE—MEBERSS . Viwo & Rrc FRVEE. ERLUEE TXE5IM TMPO CEEHL) EEER
BXo Ruwe A2EHIMER, EAEFBERTRLIES Viwo BILMEN , BABURTAEEBEIRRRT EMIER,

WRAEAR, Wa]LIZZA TMPA, TMP 1 TMPO 5|1 e[ {R4F2 50,

2ED2410-EM

Power
Rrvp path

hwvpEFR) | TMP e

|+VTMP

VEN
ktwp % o JE"}

E1s mENEE

HRIE THREIRBIEIR EXEEZ k1o

Ven
kTMP = - (3)
Vrmpe
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sFHEEN THERIPThEE
8 FREXATHRIPIHEE
8.1 yekicabtin

CSAL BI%itH CSO1 EA—MRELLIRES, UV cso 8 Vesor(n) *Kesorrm) X VenBYs & #3F2ED2410-EM AR SR
SR

Z{EA CSALBY, SNRALTR/FER, WA LARIFIRIRKRIZEIREYE], 2ED2410-EMBENSXRTMOSFET , TFE
MCU,

WK A B X B EER A toscow » E.I-EEtDSCCSOI(H) +t pesoiHye) ZHitEEY. Am, AFERMIZESR, tosco 89
BAEHIEEMIEREAEZ M. 1F CSALFELIRES SCHMEBIFERMNIERT, WNFEF B RIXEIER, X
EF=EE tosca) MEAXE (PRQ-330)

BEXAEIRERIPRERNNAZE, FBFENAEIL 2ED2410-EMAN[ 1%

BEXTeEXATIZWMINEAEERE, BEREDT 5.1,

_Ei&Aﬁé*Eﬁ) Bzﬁb$%g21ﬁo

- ISPLL N
CSo1 - 5 ]
ISN1 -
+
@‘ Ven*Kcso1(tH)

1

VsENSE

SAFESTATE &ND
+
Comp_DESAT
SAFESTATE -
N2 +
0 INT @ i VDESAT
1 DG1 Control GND ;urrgnt
DGO LOgiC direction
0
El19 CSAl. AEBLEERSBBAIZHT (WERER, RRT—IBKAEFELFA)

SRR ARIPARFREB RSB /9 Vsor) (M EF58.1) FBEIFEREELERES (“comp_SC”) FREIF. 7E Vssoow SEE
(PRQ-40) A , REZMEECNF XY (RERBEET OPMNEY) SEREBMLLEES (“comp_DESAT?) §
Vs BBEM XY FZERIRIPEME Vesor ) = Voesar (JLEI20)0  Vsisorow SBEEI A BYEE B& < B ZE IR BY B 9t pscoy Low( I
PRQ-343),

Vesoymny) EIVsBIZ LU T EIFR
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sFEER THRPIIEE
CSO1 protection threshold CSO01 protection threshold,
ZOOMED
5.0 5.0
Vs(uv),|PRQ-66
4.0 4.0 y

VoEsht /

3.0 3.0 N

2

= s >‘/
T T
= =
e P B A
o 20 @ .
g g /
1.0 - 1.0 s
= e \/EN =33V = e \/EN=3.3V
VEN=4V VEN=4V
e \[EN =5V VEN=5V
0.0 F——T 0.0 1 f I
0 5 10 15 20 25 30 35 40 45 50 55 0 1 2 3 4 5 6 T 8
Vs [V] Vs [V]
B 20 B Vioyrmy S VIR AR (5 1,EX)
8.2 VS R EfRIP

VS 5|HIE— N EMBILLIRES, KALLR Vs BES Vsw) B (PRQ-66), HV s IAEMETF Vswy) KFEBT, F
2ED2410-EM HANZ2EX (WE22) .

KWREEIR B8] At ooyt + t onrwe ZFITTEISFE (PRQ-320. PRQ-136) o

XERITER:

v REpRRERE, EEBRMENBEREEOV, XERE, BIMELXEIFERAVER (Vs TR ERBERE
Eov) , BEFERP,

o IXThRRPIREXY IR LRV OIREVR. BSRN AR 2ED2410-EMANIT)”, T AR R AR BT E K
BURRIR TS 2o

BXL2EATI2HNIFRESR, BSRETS5.1,

—BHARERN, RoldeFEE L
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sSHBERN THRIFIIAE
2ED2410-EM
UV protection
Vv
....... — X S +
Comp
+
f Vs(uv) ) @
GND SAFESTATE
0 INT
1 DG1 Control
DGO Logic
0
21 Vsion TR IP
8.3 WA LLIRER Y B E X fRIF

2ED2410-EM BB &g\ CPP 1 CPN FYEE[E LIS,
ZLLER 2R ] A FRIBEAMEINEE (EEE 2ED2410-EM IMEBRYER[E) fit A L RB1ER,
CPP BLUIRZFHIIERIIN, CPN BRI N

V crrer ] BUBIEMCUIATY, SEBIIIREEIFRSH (FIU0% KR SBCEK B BRI E2RE ETEV corer BISE BRI LA
RIFIRE M,

fHRZ L iR 28 R 1F2ED2410-EMIHIL FMC UM N Z RSN KX ETMOSFET o EEER 28 LAREIR BY[B]¢ peppymry i
o b, EbEiEs CP KBFATAY S rZEIR A B BT LGB t ocprinw + t omruen Z FISE I E,

S R REEE, HF M (DGo;DG1} RINBITEM {1;1) I %lﬂ% 518, —B#AZESKRSERX, Knh
%%ﬁ‘ﬁgg1io

LA R2 4 Ml gERVfERIE R
1501 FATMPOME Y #H1TIE BIRIF.

fBEg2: ERARCHI-EERFRIF. M RE, ENRENEFMKNERER (GlnfitiEdrwvial) , 955
A VenFl VCPREFEjJ:ul”'D o

B3 ERERINBESHITRIP. Verren A BUBEMCUSHZIFEE, B0, NFEMYIRNA, X8
BMSHYREAIR 15 Al A T AR B2 KSR

B4 RARS D ESRENVSHITRERI
AR IEERRIPEIS CSAL kit ERVRERR L ARES —iEe e
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sHREATHNRIFINAE

2ED2410-EM

,,,,,,,,

_________

2ED2410-EM

SAFE
STATE

SAFE
STATE

2ED2410-EM

2ED2410-EM
+
Cs01
v G SAFE
® STATE

8.4

Eb 22 A 651 7 A5

R A5 R I B TE BR3P

MR R E 1% RIFUVLORY B BY 238 G2 B T [E 4% e 25 445 th 5 MOSFET #iA% b AUt LA M AR TUBK B MOSFET,
yﬂ%fﬁF*i_t-FVBc VS< UVLO LJGEEbgﬁﬁ)\ﬁé’Iﬁlu\*iﬁo

MREABKEN T Vec- Vs EXD BE—

MREFBERXT Vec- Vs<UVLO, BEFBERINTHREE Vecrn,

*E'\T o

REFME Voc- Vs> Veern » MTEFFBIRIVTEUE UVLO fRIFIHEE,
MBHFRIHNLRKRSER, B

Fitk, PILGEE INT =150 DGO B RAEF SR AR AN KA XMIE R, HERI LA EE RS
ﬁlzéﬁjq:o _EJ&)\ﬁé'{k/p\, qgﬁb%&%%é{ﬁo

8.5

2ED2410-EMBE—MEEMULTEREN A FER EN 5| EAVBERIELUGETT

RERSHNEE

B Ven<Veny, IBBIR PRQ-75, W EI8 BIFE,

—B EN SIBI#HIME, IREhes B A3 NEEIRIRSET INT ESMa EF.
BEERIRA BI3E1Y DGO = DG1 = {K BT RIIE,

2ED2410-EMB] LL@1d EN=high 1 INA=INB=low [B]Z

ERE: HEN BfiI“high”BY, WNR INAZ INB fR¥Fhigh”, REhEeIZBI#HNFBER,

REo
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9 SR BIR: FAERKRES

9 IXEhEREBIR . HEFHLER

2ED2410-EMIEfE T — 1 Boost DC/DC ZEHRBREEH,

IR EMBUEYIRKITEIR TSI, B EBRAECoc FBERABRELLANIEAINEBTTH AN,
AEERBTETARI. ABERX. Z2RSEATER. ZEEREXT, EXHN.

BVs2VsnonBVen= Venn (PRQ-74) BY, FEEIESSEEN. AR, —BVec-Vs2Ven (PRQ-139), FELE
2R EEV s BEENEE TE. WRVas Ve, Koz MEM=FT/ERPHNER—F R E]ERER
N, AEERSEEFELETE

FEFEENT, Uik K1 B3R B R BRTES | DGO L.

Boost converter
output
Vec — Vs = Vacimh)
1 Cso1 TMPO
2 csoz [ — 7] ss
2ED2410-EM | I
3 CPP GB
| I
- Boost converter - CF |
5 INT l I ISP2
6 DG1 | TMP
Boost converter tag=ec |
frequency 7 DGo | | s Start: Vs = VsnoR)
DGO information e | [ isex Operation: Vs = Vsexm)
9 INA | I ISN1
Boost failure 10 MODE | | A
MOSFET Gate-source short | |
11 GND o _ SA
12 RS SW X
=23 HEFRRES F K ah 28 BRI RIE
2ED2410-EMEBJRAVHRFMNE TR AR TR FTAEE R/ B #Ees.
2ED2410-EM
AAAn LSW D’I BC
+
+ L CONTROL | Coc
K1 LOGIC —
J j i Vee-Vs
[ —
[#1]
RS L SA,SBi Lyt xGA,GB VS +
Vs +4
X
Vrs & Vs
GND
BEl24 BC #hh A E Ml R BB IR

Bop:

¢ KIZ2—MNEREMOSFET, 2 Vec-Vs<Vacmm M Ves < Vs BT S38 ( PRQ- 147)
. | Vrs > VBC(TH)EJZVBC - Vs> VBC(TH)ET_I-) K1k

¢ EBREEEIETIRE D I Coc BARRTHE

+  DHIEMAEFENViec (PRQ-148)
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oXEhIE IR A ERKIRE

KRBV s f&5, K1 MOSFETTE AT E tecorr (PRQ-152) BRBIE R, XIRHIT HEFZIRBIRAIAE,

INA|INB

UVLO detected
s Qr—>>>LATCH
>

INAJINB Ve > Vac(mh)
'—d_/ >

Power
Line

LATCH R _Q
Vec OK
I|>C RESET To driver
block

EN
Vee < Vecii) =0
Vac [ Vac > Vacn) = 1
Vae(TH)
K1

t Delay
BC active=1

Delay on
rising edge

Vs < Vrs(ti) = 0
Vrs > Vrs(tH) = 1

7] i\

Comp

+

Vrs(TH)

=25 FERIRIEBEHIZE

RIS PRV R Vrsith) E3R2SHIPRE, ZLbIRBSIEN Res MIREVERBIE, HTFIFERPAVEER t poFR K1

(PRQ-155), EB/RZZEHMBHEBIERNML: Vestno
AT ERETEARE MR, MEEH, EAKIEEYT. BRESLINF LG R) R SFMTEK1FE

/%&/EET'E—[I/E.WIET__‘-:L,\Hgﬂl‘Jo

RZF%E1E“ 2ED2410-EM N T’ FRIER 7 XL,
Ipeak*RRs }------ ; :
VRs(tH) [ : :
VRrs : |
‘ S :
§ trs(TH) toorrki |
’ X
! ton 3
El26 BRI E T
I (EEBRAEE LW AEIEE (PRQ-16) o
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10 MOSFET %1% W

10 MOSFET 31N FH
TE SR T 2ED2410-EMIEEN SR B] LURVERY 1N BLAY &2,

AT LABRFF AR 88 CSO1 #/2¢ €CS02, LABR{E 2ED2410-EM B BIh3E, BMET 7.2.
TR MIFMINE MOSFET 45, EMBENXFRIPES T LUEZEIMINtLiRES, BERET 8.3,

B2RNAZEIC 2ED2410-EMA[)?, T REAI{RIANBREARYS | B,
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10 MOSFET %1% W

Gneon
i
-

SHUNT SHUNT
2 § & < < S
2ED2410-EM 2ED2410-EM
Ty SHUNT |+ [t+7—
o
5§ ¢ 3 &
2ED2410-EM 2ED2410-EM
w
=
VS =
- ”
W T
T
c = S
< : —
> = =) !
3 3
s o
~ ~ ‘
()
L
~ ) %
s
||+
—

=27 A MOSFETHIH 7t BB PHIE 1%
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11 S¥E
ATARETHNERETHEE I XN ERHEMNERIBITIESEEM,
B ER—ES MMMV TIERETEFEENT K, HIEFEIT o

T,=-40°C £ 150°C, Vs=8VE 36V ((FRIFFEME) , FAEBEIGEX FiEt =, BBEEHIT V=14V E/FT,=
25°C 45 tHo

Leakage to GND in SLEEP mode, Source pins leakage in SLEEP
Ienp+Rs(sLEEP), PRQ-68 mode, Isx(sLeer), PRQ-285
1.0
7.0
0.9
6.0 / / 0.8
0.7
5.0 /,/ ,/
/ 0.6
< .0 7 I
= - 3 s
[ / l—‘l-. e
-n—- o
& 30 e 8 04 -,é/
% Y
=] e B/ 0.3 8V H
g 2.0 L
- 14 \/ — 14V
0.2 =
24V 24V
1.0 -
—36V 0.1 —36V |
e 58\ e 58 \/
0.0 f t 0.0 I I
40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
T,[°C] T,[°C]
Bl 28 BEERAR N TR RN R B
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BC current in IDLE mode BC current in ON mode
Iec(ioLe), PRQ-144 lecion), PRQ-145
30.0 95.0
28.0 i /
85.0 /
26.0 /
24.0 75.0 /
22.0 —
—_ —  65.0
- <
3 20.0 E /
g 180 z 55.0 ‘/
2 g8 55
= o
8 160 A4 -~ 7
- . L A /
// —3Y —Y
45.0 - B
14.0 / — [ —aY
— 14
12,0 /“_é'/ ! “
/ = — 4 35.0 —24N
10.0 vl v
—cay —358YV
8.0 ;; 25.0 —
40 20 0 20 40 60 80 100 120 140 40 -20 0 20 40 60 80 100 120 140
T,[°c] T,[°C]
BC current in SAFESTATE mode BC current in ON mode, 1 CSA off
Iec(saresTate), PRQ-146 Iec(on)_1csa(oFF), PRQ-302
69.0 69.0
65.0 65.0
61.0 61.0 /
57.0 7 57.0
o V7
g_ 53.0 7 53.0
= —_
= 49.0 ,/ 3. 49.0
'_ —
&
E 45.0 S 450
i g
[T / ]
41.0 | 410
3 AR
=
37.0 ,/ i e 13m0
/ — )
—
33.0 - v 33.0 - —evh
— 04 — 14
29.0 —_—v 29.0 38V
— G0V — G0V
25.0 — 25.0 —
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
-]
T,[°C] T,[°C]
S =
El29 FR At 45 #E
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BC current in ON mode, 2 CSA off VS current in IDLE mode
Iec(on)_2csajorF), PRQ-303 IvsiioLe), PRQ-69
50.0 -3.0 —
— Y
46.0 -3.5 —_—
— 14
42.0 -4.0 x\ —_—20vH
— 36
38.0 -4.5 \ cav i
34.0 -5.0 \
E g
= 300 = 55 \\
. b
7 20 S 60 \\
&, < \
E 220 6.5
2
~ 180 -7.0
14.0 v ] 1.5
—CRV
10.0 — -8.0
40 -20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
T,[°C] T,[°C]
VS current in ON mode VS current in SAFESTATE mode
Ivs(on), PRQ-T2 Ivsisarestate), PRQ-73
-5 1.0
15
-2.0 -
-2.0 4
25 2.5
3.0
3.0 . Mo
T 35 T 0 B \
3 3 \-..,,_ ‘\
—= = 4.5 """\ \
Z a0 =
S Z 5.0 o
l @
g 55
4.5 — <
—3Y \ w60 H I \
-} — ‘
50 H =5 . €5 U A
— 14V ~ : —14V
- —24Y \ 1.0 A =——2a4V
T T m—Ev N —3G
s 5 \ 15 1 —SE
6.0 | | 8.0 | |
40 -20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
T,[°C] T,[°C]
El30 BRIRFE (£2)
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T
Gate turn-on delay variation with Gate turn-off delay variation with
different Ces, tojon), PRQ-50 different Ces, to(orr), PRQ-53
8 I T I 4.5
w— 100 F
7 4 —EF \
— nF 4.0 \ N
——150nF : \\ N
6 \\
35 N
5 T \\\
— e —
z e z NORNSS
. - 30 "~ ]
g 11 § NN
< z I
’ Y NN
[
2
10 nF
i 2.0 T —sonF
w100 nF
=—150nF
0 15 —F—F
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
T, [°C] T,[°c]
Gate-source rise time (20% to 80%) Gate-source fall time (80% to 20%)
with different Ces , t, PRQ-51 with different Cs , tr, PRQ-54
20 1 I I 3.5 ) I 1
10nF w10 1 F
18 50nF ——50nF
——100nF L~ 3.0 H =——100nF
16 4+ =——150nF /,/ =—150nF
14 1 2.5
P / =
- 2 /" | = 20 =
£ A 7 = T
8 .-r’ 13 ___...--""'_.-
L~ 1 1"
6
_____,....--"" 1.0
4 ,...-—'"‘"#-# """ |
-l-'-'-“'-_
— 0.5
2
0 0.0
-40 -20 0 20 40 &0 80 100 120 140 -40 -20 0 20 40 60 B0 100 120 140
T,[°C] T,[°C]
& 31 FXREFE (GAD GB)
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Delay between short-circuit on Delay between amplifier output at
shunt and amplifier output Ven*kcson(mv) and interrupt
tosccsoiH), PRQ-181 tocsoi(HiNT(L), PRQ-182
11.0 11.0
10.0 10.0
9.0 9.0
8.0 8.0
7.0 7.0
E.' 6.0 é 6.0
T 50 Z 50
g 4.0 — = 40 —
k P T
3.0 B 30 —
2.0 2.0
1.0 1.0
0.0 0.0
-40 20 0 20 40 60 80 100120 140 -40 -20 0 20 40 60 80 100 120 140
T,[°C] T,[°C]
Delay between interrupt and gates Delay between short-circuit on shunt
at 80%, toint(L)s(L), PRQ-136 and gates at 80%, tosce(), PRQ-330
1000 11.0
900 10.0
800 2.0
8.0 =
7.0
600
) w50
c
— 500 -3.-'_
§ 400 §. >
£ &£ 40
o .,
300 “‘-\. 3.0
N
200 1 2.0
100 1.0
0 0.0
-40 20 0 20 40 60 80 100120 140 -40 20 0 20 40 60 80 100 120 140
T,[°C] T,[°C]
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Amplifiers output saturation CSA start-up waveforms with
voltage, Vamp(sat), PRQ-310 tcsajacc), PRQ-325
5.0
’ » tcsafacc) _
4.0
\ rr
30 y /4
2 2 /
= Ny
V
£ 20
= l
1
1.0
start-up waveform 1
— st art-up waveform 2
J start-up waveform 3
0.0 | : -
0 10 20 30 40 50 -50 0 50 100 150 200 250
Vs [V] time [ps]
CSA input blind range, TMPA input offset, absolute value,
Visx(BLinp), PRQ-324 Vrmp(orFrseT), PRQ-186
 — — 5.0
480 e 1000 [H]
— 1250 45
440 ]
400 — 000 4.0
—_—330
320 _ /
S 30 /
S 280 [= V4
= = 25 /
z 240 +— E /
3 200 - S 20 e
a m =
> 160 = s ~
|
120 =
T 1.0
B0
a0 0.5
0 0.0
-40 20 0 20 40 60 80 100 120 140 3 8 13 18 23 28 33 38 43 48 53 58
T,[°C] Vs [Vl
B33 AR
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Amplifier recommended Rcsox with gain G, PRQ-317  CSA typical bandwidth at G =100
50 45 |
/ — =100
45
/ 40
40 \
/ m 35 \
g‘ 35 T
= =
5 x
2 3
RIS / e 30
©
-]
25 ﬁ
[$]
25
20
15 20
20 200 1 10 100 1,000
G frequency [kHz]
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Amplifiers settling time, Source current with Vs- Vsx
dVv/dt = 1.5 mV/ps, tcsa(sen), PRQ-328 variation, Isource, PRQ-56
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— NI AT BRI R E BT, BT S A TR E DAL,

No,
g

Boardnet 1
(e.g. Battery 1)

g

CS02

CPP

CPN

£4 TMPO
|P2§C -~}
Cso1 $P1— [ — 4
- T Rissx
2ED2410-EM oBC [] SHUNT
= Risws
INT ISNIReec L —
X DG1
DGO
INB
INA
EN
GND
Renp
Y
Boardnet 2/
Sub-boardnet
=36 HiRR N E
12.2 ShERTER 4
=11 BT GSE
Reference Value Description / Purpose
Rerot 1..10kQ Protection of the microcontroller |0Os
Ren <10kQ Filtering of short circuit reference voltage
Cen 10nF Decoupling of short circuit reference voltage
(RBLTHW......)
Datasheet 46 Rev. 3.00

2025-09-18



EiceDRIVER™APD 2ED2410-EM

infineon

Datasheet
LEAES
®11 (&) ENcRtsE
Reference Value Description /[ Purpose
Resox 25kQ Current sense amplifier 1 or 2 gain setting output resistor
Risxx 2500 Current sense amplifier 1 or 2 gain setting input resistor
Ccsox 220 pF/10V dV/dt robustness - populate when current sense output used for short circuit
protection
Cisxx-BC 1nF/25V DPIrobustness
Ccpp - I-t wire protection function time constant setting - value depends on
targeted wire protection profile
Rcpp >150 kQ I-t wire protection function time constant setting
Capc - ADC filter capacitor - value depends on targeted filter time constant
Rapc >150 kQ ADC filter resistor
Rext =150 kQ Pull-up resistor for open drain output
Rrmpo 50 kQ Temperature sense amplifier output resistor
Crmpo 1..10nF DPIrobustness
Rtmp - Linearization of Vruposignal - value depends on temperature sense resistor
choice
Rxrc - Temperature sense resistor
Cvs 100 nF/ 100V Supply voltage decoupling
Dys 58V/1W Protection during overvoltage
CuseND 3.3pF/100V Increase micro-interruption robustness
Reate 10Q Gate protection resistor
Ras =100 kQ Gate to source pull-down resistor
Des 15..18V Gate to source overvoltage protection diode
L =100 uH (12V Boost converter inductor
systems) /=
200 pH (24 V
systems)
Rrs 12Q/500 mW Boost converter peak current limitation and sensing
Cgc 2.2 uF Boost converter output capacitor - value depends on the amount of
MOSFETs to drive
Csn, Csp 220nF/100V DPIrobustness
Renp 100 ESD robustness
Limit current through GND-pin
12.3 BEZNRAER
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All dimensions are in unjts mm
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Pin1 marking B St S 15@A-B

1) Does not include plastic or metal protrusion of 0.15 max. per side
2) Dambar protrusion shall be maximum 0.1 mm total in excess of lead width.

All dimensions are in units mm
The drawing is in compliance with ISO 128-30, Projection Method 1 [-e-@]

Bottom view
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Document Date of Description of changes

version release

Rev.3.00 2025-09-18 ¢+ PRQ-342,PRQ-343,PRQ-344, PRQ-435, PRQ-484, PRQ-485, PRQ-486, PRQ-487
added

¢+ PRQ-51,PRQ-54,PRQ-66,PRQ-142, PRQ-148, PRQ-168, PRQ-317, PRQ-326
limits updated

¢+ PRQ-50,PRQ-51, PRQ-53, PRQ-54, PRQ-69, PRQ-72, PRQ-73, PRQ-75, PRQ-88,
PRQ-136, PRQ-154, PRQ-157, PRQ-164, PRQ-181, PRQ-182, PRQ-294, PRQ-
295, PRQ-297, PRQ-298, PRQ-317, PRQ-318, PRQ-324, PRQ-325, PRQ-327,
PRQ-328,
PRQ-330, PRQ-336, PRQ-337, PRQ-338, PRQ-340 notes and conditions
updated

+  Chapters5.4,6,7.1,7.2,8.1,8.2,8.5 updated
¢+ Chapter 12 "Application information" added
+ Editorial changes:
- Cover page figure "Simplified application example" updated
- "RCSO” changed to “RCSOx”
- "ENABLE" changed to "EN"
- "VEN<VIN(L)" to "VEN<VEN(L)"
- "WEN>VIN(H)" to "VEN>VEN(H)"
- "kCSO"and"kCSO(TH)" renamed "kCSO1(TH)"

- Chapter 4.1 Static electrical characteristics' footnote "not subject
to production test, specified by characterization" removed

- Typographicissues addressed

PRQ-341 added

¢+ PRQ-69 lower limit changed from -12pA to -15pA
Device released

+  Footnote added in column “Note or condition“ of PRQ-157, PRQ-
336, PRQ-337,PRQ-338
¢ Footnote added in column “Note or condition” of PRQ-154

Rev.2.10 2023-01-26

Rev.2.00 2022-07-11

Rev.1.00 2022-05-23

Datasheet creation during development phase
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