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=1 = oA
Parameter Symbol Values
Operating voltage Vs(func) 5.5V-18V
Extended operating voltage Vs ext) 45V-36V
Maximum load current ISENSE(max) 150 mA
Output current accuracy VSENSE(reg) +4% with Vsense= 400 mV
Current consumption in sleep mode s (sleep, max) 3uA
Maximum current consumption during fault Ivs(fault, ERRN) 850 YA
Maximum dropout voltage VbR,cs(max) 0.6V
2 EE
™ o~ —
= = =
L wl wl
o o ]
=z = =
w 78] w
VS Bi— Internal - . Load |54 ERRN/DEN
supply diagnostic
—
Analog output - Powershift [ FS1
ACC/PWMI IXI_'hcurrent control
Power stage SENSEL
@\lf 0ouT1
© 1 Powershift PS2
E
E Power stage SENSE2
2 O houn
— Power shift PS3
Power stage }E SENSE3
@\lf ouT3
1
GND
E] 2 CLD2382-3ET {EE]
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35IMEE
3 S|HEcE
3.1 5|k 53 B
EN/DEN1 L1 (reeeeeveeees 16T 1vs
EN/DEN2 [T]2 * 115 11 PS1
EN/DEN3 [T]3 {14171 0uT1
GND [T]4 11311 Ps2
ACC/PWMI [T]5 112 11 OUT2
SENSE1 [T]6 t 1111 PS3
SENSE2 [T7 | o {101 OouT3
SENSE3 [T |8 i==---=--==-=-¢ 9[T_] ERRN/DEN
(top view)
& 3 S|#IECE PG-TFDSO-16
3.2 5| E X MThae
&2 3IBIE X FThEE
Pin Symbol Function
16 VS Power supply voltage

Battery supply input
4 GND Ground
Ground potential. Connect externally close to the chip

1 EN/DEN1 Output 1 enable and diagnosis control input

Connect to Vsvia a resistor divider to enable OUT1 control and diagnosis
capability

2 EN/DEN2 Output 2 enable and diagnosis control input

Connect to Vsvia a resistor divider to enable OUT2 control and diagnosis
capability

3 EN/DEN3 Output 3 enable and diagnosis control input

Connect to Vsvia a resistor divider to enable OUT3 control and diagnosis
capability

9 ERRN/DEN ERROR flag /0 and diagnosis control input

Open drain, active low. Connect to Vsvia pull-up resistor for ERROR flag
capability only otherwise connect to Vsvia a resistor divider to enable diagnosis

capability
6 SENSE1 Sense input 1
Connect to low ohmic accurate sense resistor
7 SENSE2 Sense input 2
Connect to low ohmic accurate sense resistor
(RE&TR......)
Datasheet 4 Rev. 1.00
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35|MEEE
&2 (88) SIBENXMINGE
Pin Symbol Function
8 SENSE3 Sense input 3
Connect to low ohmic accurate sense resistor
14 OUT1 Channel 1, output pin
Open drain linear current sink. Connect to the target load
15 PS1 Power shift 1
Connect to external power resistor
12 0ouT2 Channel 2, output pin
Open drain linear current sink. Connect to the target load
13 PS2 Power shift 2
Connect to external power resistor
10 OouUT3 Channel 3, output pin
Open drain linear current sink. Connect to the target load
11 PS3 Power shift 3
Connect to external power resistor
5 ACC/PWMI Analog current control and PWMI input pin
Connect to external voltage reference to adjust the output current. Connect
to external NTC to apply thermal derating. It is possible also to connect to an
external open drain PWM controller
Exposed |EP Exposed pad
pad Used only for thermal dissipation purpose. Connect externally to GND close to
the chip
Datasheet 5 Rev. 1.00
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4 FFR—RgE

4 = o — R4
4.1 BT RAKEEE
&3 ©WNm A EE

Ty = Tinung, FTIERBEAENFHE, EBFANIE (FIFEHHEA)

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

Voltages
Supply voltage Vs -0.3 - 40 v - PRQ-32
EN/DENXx voltage VEN/DENX -0.3 - 40 Vv - PRQ-57
Output voltages VouTx -0.3 - 40 v - PRQ-58
Power shift voltages Vpsx -0.3 - 40 v - PRQ-60
Sense voltage VSENsEx -0.3 - 0.9 v - PRQ-62
ERRN/DEN voltage VerrN/DEN  |-0.3 - 40 v - PRQ-61
ACC/PWMI voltage Vaccpwmr — [-0.3 - 5.5 v - PRQ-64
Temperatures
Junction temperature | T aBs -40 - 150 °C - PRQ-39
Storage temperature Tstc -55 - 150 - - PRQ-40
ESD robustness
ESD robustness all pins | Vespam) -2 - 2 kv ESD robustness, Human | PRQ-53
(HBM) Body Model “HBM”

according to AEC

Q100-002
ESD robustness all pins | Vespcpm) -500 - 500 v ESD robustness, PRQ-41
(CDM) Charged Device Model

“CDM” according to AEC

Q100-011 Rev.D
ESD robustness corner | Vespicpm) cr | -750 - 750 v ESD robustness, PRQ-54

pins (CDM)

Charged Device Model
“CDM” according to AEC
Q100-011 Rev.D

1) REFEFNE, BiRiHEE

7.2

T LT i

ZHIRIFIIFE S TEILLE IC TEHEF TP KIES A TR Ko BB IERIUNE L] TIEETIFE
B> RIFTIEETES T IELLE B HTIRIEMTIR 1T H

Datasheet

B UL T FIBIIE T AT GESXTES HE AR A NMEFR o BT[] TE XTI RABIE EF1F T LIERTFES 7
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4.2 TEEE

Ra TEEE

7= Tonor FRAEREEARRIFHE, ERBFRAGIE (RIESGH)

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

Voltages

Supply voltage for Vs(func) 5.5 - 18 v - PRQ-33

operating range

Extended supply voltage| Vs ex 45 - 36 v - PRQ-71

for operating range

Currents

Channel output current | /sensex(func) | 5 - 150 mA - PRQ-223

Power dissipation

Max. static and dynamic | Py, - - 15 W Ta=85°Cand Rina=40 |PRQ-178

power dissipation K/W

Temperatures

Junction temperature | Tyunc) -40 - 150 °C - PRQ-72

2 FIEBEITIEEER, IC BIRBBEEEFIEAIEETIF £ RIIEEEN, SHAHESLTRE,
B TUIF LT B I L Z A2 BRI 51 THEEH o

4.3 .

2R UERHHEIRIE JEDEC JESD51 Fi/EL i, FEZ15E, 1E15/E/www.jedec.org

RS #APR

VS = VS(func)) TJ = TJ(func)’ Fﬁﬁ %E*Eyd‘?iﬁ% E%iﬁiﬁ)\g |Hf|] (B/%E"E% ﬁiﬂ.ﬁﬁ)

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

Junction to top Yrop - 7 - K/W 1) PRQ-262

Junction to case Rihsc 6 Kw |2 PRQ-263

Junction to ambient | Rynja1 - 61 - Kw |9 PRQ-264

1s0p board Ta=85°C

Junction to ambient | Rynjan - 40 - Kw |4 PRQ-265

2s2p board Ta=85°C

1) FEEH Wi EEEBEANRRG THS, HRHEEMNHEMREEEZEIRHEXS. T2=85°C. SHAMINZE=15W

Datasheet

Rev. 1.00
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4 = mEA RS

2) IBEH Rnc TEARIGE EUBANTEHTEN (FIESIMANRENSRFIEENEEEIFMTEE) . Ta=85C, SUBEFERBINIE=15W

3)  1BEM Ruua HELER EIRIE JEDEC JESDS1-3 ¥5E, TEBARIIMEMT, KA FR4 1s0p BERIRFITIY, (HEFERREBRIER
R~TA76.2x1143x1.5mm, EEN 70 um, BEREFIN 300 mm2, BINFER 1.5W, BESENSSHRIEFREHERL L

4)  IBEW Ruuw (FELRERYE JEDEC JESD51-5,-7 AT, TEBAXIMFZHT, KA FR4 2s2p BERETTH. (FEFIFERBER
IRRTH76.2x1143x1.5mm, BEREG 21 HNERE Q2x70umCuf2x35umcCu) o EHESF, —HAMNERTF (0=
0.3mm, WEEE 25um) RBHESFE—NHBEEMNESRIERETA. SERESBINE Low BSEYOMDHRERENEAL

Datasheet 8 Rev. 1.00
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5 AEBtER

5 RS ER

BN BRI RN T ESHAEE,
5.1 iR

—BBIRE5 I vs EHEINMBEST Voo, 7B EN/DENX 5| EMEMBYBES T Vaww, ZesFESITE
EEBRE UG MiaH R IR (46 tH FEIRATIE] teoro L EBERIE Vs (R TFEME Vouvn BY, AELEEEL (POR) IS
RS RIEFEE IS,

TERRNAZHET, BIRA VS HYPWM i), #50E & EBEIE teoro

Vs 4
Vsuvith) /
t
Venmenx 4
/
VENx(th) 7 N
louTx 4 - tror > t
100%
10%
t
4 FEBREMNEE

ANERFEINTE EN/DENX 51 RIAY BB EAR T Veneen) BIBSIENEE toieer, BRI ENBEEIRETIN, EULRET, FRE
Wgﬁlﬂﬁgi&]*[ﬂ > \;ﬁ*% %iﬁﬁ%? lvs(sleep)o

5.2 RS
K6 ST
VS = Vs(func)l TJ = TJ(func) H Fﬁﬁ %E*ﬁyqa:ﬂﬂ, E%iﬁiﬁ)\g |Hf|] (B/%E"E% ﬁiﬁﬁﬂ)
Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. Max.
Current consumption, | lys(sieep) - - 3 pA Ven/penx=0V PRQ-84
sleep mode T,=150°C
Current consumption, | lys(active) - 2.5 35 mA Ven/penx=5.5V PRQ-306
active mode (no fault) Vace/pum = 2.4V
(RBETR......)
Datasheet 9 Rev. 1.00
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&6 (&) BSNS54

VS = VS(func); TJ = TJ(func)) Fﬁﬁ EEE*HYET:_FHJ, E%iﬁiﬁ)\g |Hf|] (B/%E"E% ﬁiﬁﬁﬂ)

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

Current IVS(fault, - - 850 lJ.A VEN/DENX =55V PRQ-162
consumption during ERRN) Veran=0V
fault condition
(1-fail-all-OFF)
VS undervoltage Vsuv(th) 3.5 - 45 v - PRQ-89
threshold
EN/DENX outputs enable | Venyh) 0.6 - 1.8 v - PRQ-92
threshold
EN/DENx outputs enable | Veny(hys) 80 120 - mV 1) PRQ-93
hysteresis
EN/DENX pU“-dOWﬂ IEN/DENX(PD) - - 5 HA VEN/DENX =3V PRQ-96
current
EN/DENX pU“-dOWﬂ IEN/DENX(PD) - - 150 HA VEN/DENX: 18V PRQ-370
current
Power on reset delay tror - - 75 ys Vsrising edge from 0 Vto | PRQ-99
time 8 Vto 10% of output

current

Ven/penx=5.5V

Vaccpwmi2 2.4V
Sleep mode filtertime | tsLeep 15 - 45 ms - PRQ-109
1) RE|ZEFNR, BIRITHEE
Datasheet 10 Rev. 1.00
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6 ThEL
IHELK M OUTx 5| B USRI HH BB R lourx, IZFEIRE I E TE SENSEX 5| BB SMERHE M B8 FE AY BRI 4

AR R R T AR M EARY PCB BUAER,

Current sink

Thermal | l«—5 OUTx
protection " Mo
Output current| | SENSEXx
regulation [ >

RsEnsEx

GNDE

5 ThERLIEER
6.1 AT

et BRI T ThEEE I BT AL F SENSEx 5| BiIFN &3t 2 (8] B9 M EB1EEIZ BB iR M EB RE Rsensex = BUIEPE Vsensexireg
iz LED B3R
4 LED RN TFIATIRESE, & MEER LED BREET U TARNITE:

VsEn, SEx(reg)
RspnsEx

(1)

Ispnsex =

y—_l':_FIﬂEEHUI'IHEE/)IL*I%I E$E§; 7£ LED kT%lxl‘i“:F'Z\ ﬁi%fglb’—?éé&%,fi (VDR,CSX) v Vsensex(reg) BE. ik
RIFVIEMEBE Vo pe (EFERY) AR E/IMERBEE,

AT RIEE L B IERESE, BOUHR T &H:
Vs 2 VsensEx(reg) + VDR, csx + ViLED_sTriNGx + VD_rP (2)

MNESEBBEETFEMEEFRENS/IME, NNZIEER LED BT /A SR ERIET. Hib, HHABRIR
%, FH B Rsensex FBFE_ERYEBERFFRHEAAY Vsensexreg)o

2R Rsense /R BT GEGELT S IHIVSENSE JXE, L{EEE BB iR 7145/ Eo

6.2 PARIF

BN T ARIPTHRE, LB LETESIERPIERNBIER G T IC i, MEFHRINARBHEET
ESEEl. RIFTHRERE N T ELES IR EMIZITH.

PURIPIIAERIBE ThERIVRE NSRRI, —BEREIT T REE Tiso:

v B XFNERERZARE BT

+  ERRN/DEN 3| I# 11K

o SHBEERET Mg erry)

Datasheet 11 Rev. 1.00
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6 ThEL

_Egﬁiﬁﬁé:zé Tisp - TJ(hys) LX—F:
o DIRRMEIEFEETT

»  ERRN/DEN 3 |B#BEHK

6.3 EBSIF

3

)7 BRSHE
VS = VS(func); TJ = TJ(func)) Fﬁﬁ EEE*HYET:_FHJ, E%iﬁiﬁ)\g |Hf|] (B/%E"E% ﬁiﬁﬁﬁ)

infineon

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. Max.
Leakage currents
Output leakage current | loutx(leak) |- - 1 A 1) T,=85°C PRQ-115
Vourx< 16V
Vaccpwmi =0V
Ven/penx=5.5V
Output leakage currents | loyrx(eak) |~ - 3 PA T,=150°C PRQ-117
Vourx< 16V
Vacc/pwmi =0V
Ven/penx= 5.5V
Sense regulation voltage accuracy
SENSEx volta ge VSENSEx(reg) 384 400 416 mV VACC/PWMl =24V PRQ‘135
regulation accuracy
SENSEX VOltage VSENSEx(reg) 95 100 105 mV VACC/PWMl =09V PRQ‘137
regulation accuracy
SENSEX Voltage VSENSEx(reg) 14 20 26 mV VACC/PWMI =05V PRQ'139
regulation accuracy
Power stage drop out
Power stages dropout | Vpg csx - - 0.6 \Y loutx= 150 mA PRQ-126
voltage
Thermal protection thresholds
Overtemperature Tisp 165 175 185 °C 2 PRQ-131
shutdown threshold
Overtemperature TJ(hys) 5 10 15 °C 2 PRQ-132
hysteresis
1) REZEFEMR, RIZITHERE
2)  REIEFENR, BIGITHERE
Datasheet 12 Rev. 1.00
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7 IHEEERE

ZER B E LED BRSO M N ERD I REESHENINER (S TFHABFAETT Ru FRRIFHITHE)
v —RERRKESEETINBRETTE (REMAE) MPIhERS

v —NE PRI R Y E IR U B 1R

MRIABRNIDREB B ENERIRNIIRREFZER, UE i 5 s BRZNFTFATEH

Isensex BB to
ThEEBRFEMINERIEEZ Z BRI ER SRR EIREBEME. ARG EMEBE Vs E Xo
AT EBRFBEE, BAEERUATSH:

v ERAKEMIIERE Vipew FRANREBRIZHRAER s

v LED AEMIIEMIEBIE Vieo strivex FIR MARIF Z R EBIEMERE Vo re

o EBINFRERSTTH EBIERE (Ves = fesk X Res wron)

v FRTEM Veensex BBIE

BEMNITEARINT:
Vsweeak) = Vp_rp — VLED_STRINGx — VPs_INTx — VSENSEx
Rpsx = i (3)
PSx
Vs(m—ax) Vo_rp
‘_
P
AV
XZ\“\ VLeD_STRINGX
e
Vres;
PSx X Rpsx
OUTx I
SENSEx X
GND |:§| IVSENSEX
L
Ele ThE %2 BHEEER
7.2 IEZLE, WIRRes IREN0Q, TFTE LED B = A NEITIFIZRHIE, M-S
I HE EHAFKB,
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TTHEER

7.1 EBSIFHE

&8

BHSHFE

VS = VS(func)) TJ = TJ(func)’ Fﬁﬁ %E*Eyd‘a:iwa E%iﬁiﬁ)\g |Hf|] (B/%E"E% ﬁiﬂ.ﬁﬁ)

infineon

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. Max.
Power shift ON Rps_INT(ON) |~ - 7.5 Q Ipsx=150 mA PRQ-276
resistance
Power shift leakage - - 1 HA 1) PRQ-278
current Ipsx(leak) T,=85°C
Vesx= 16V
Vacc/pwmi =0V
Ven/penx= 5.5V
Power shift leakage Ipsx(leak) - - 3 T,=150°C PRQ-288
current MA Vesx<16V
Vacc/pwmi =0V
Ven/penx = 5.5V
Power shift ratio Ipsy/IsEnsEx | 0-95 - - - Vpsx - Vsensex™> 1.5V PRQ-281
Vacc/pwmi2 0.9V
SENSEXx voltage Vsensex(reg) | 384 400 416 mV Vace/pwmi = 2.4V PRQ-409
regulation accuracy
SENSEx voltage Vsensex(reg) |95 100 105 mv Vace/pwmi = 0.9V PRQ-411
regulation accuracy lsense > 20 MA
SENSEXx voltage Vsensex(reg) | 14 20 28 mV Vacc/pwmi = 0.5V PRQ-415
regulation accuracy lsense > 20 MA
1) REZSEFEUR, BIRIHEE
Datasheet 14 Rev. 1.00
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8 PWM &1

8 PWM =5l

KA PWM YR Z LED RE, RNAKXBVEERE, PWMIEEIHRZE LED EHIERN AT REMZE
B

PWM EHIEIE ACC/PWMI SIIAIT. S0 ACC/PWMI SR _EFEIMNBYERIEIRTF Vewnorn, NITHERLRFNTHERGZFEZIEIR

R R; R ACC/PWMI 5| EFEIMNBYERES T Vewnon, TITHEREMHREBERRERE Ao

W1 & 7 PR 2085 ACC/PWMI A S| BElETT PWM IBSEBI RN R

1. WNRFETEACC/PWMI NG EIN— BB PESRSEIMARIN BRI (B AR BT LAGEFRE PWM &
4 BRI R PWM E5

2. WMRAEEERINBTITHITIEE, BILUFER PWM &5 29 RI LR A PWM 1]

2 Open drain PWM i
generator (i.e. uC, timer) Power shift PSx
ey
ACC/PWMI E
(v}
=
PWH = Power stage SENSEx
. Racc =5 | \L
signal OUTx
2)
Push pull PWM generator _
(i.e. uC, timer) Power shift PSx
i
ACC/PWMI c
PWM
signal oy S
§ Power stage SENSEx
o ||
@\L OUTx
E7 BT ACC/PWMI I 3 I BI#1T PWM f2 5

PWM {5 St R] LAiEIS EN/DENX SIBIBENN, MRS M @EIRIIMFHTT PWM K. teor IERBYEIFXTEIR
RS ENE— PWM B E BT B

ST EN/DEN 5IRIRY, PWM ESEBMESTE fown , MIBERBIAE tsicer ISR BIR K HIEIE,

gn2R EN/DENX 5| LB EBES T Ve, NIFAEBERINREMINKIZZESA; 0K EN/DENX 5|H £
FEMNRYEBEART Ve, NIFFEBIERITHRRFMINR LT RER.
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8 PWM =
1) s Filtering block
'S
M B&—  Internal supply
I Power shift PSx
Y
EN/DENx =
B 2 S
£ Power stage
E || SENSEx
‘L OUTx
2)
PWM generator
Power shift
EN/DEN1
povon g [ s
: @i
EN/DEN2 €
 evoee || €
s Power stage
g ENOENS o, ) & SENSEX
: @i' OUTx
Es BT EN/DENX BB BIETT PWM )

SMEIN7E EN/DENx SR ERYEBEIRT Voenn BY, AAXBERIADHIZEIFRER, BRIETRIIQNEIEEE,
SHEANTE ACC/PWMI 5| _EBYEBIEART Vewnorn B, FREBERRAHIZETRRERER, BRIEFRINEIKEE,

BRI, WR7E ACC/PWMI 5| _EFEMNBY BB E{R T Vewmorr) 3% EN/DENX 5 |B_EREINAY B IR T V penxien) BY
BAfrE, WIS RISEIRE, HEMERIEE, 2ERRER,

PWM $ZHITNBEIRIZIR Veensee FEEFIRIZH], LURSHBHEFERMRE. FIZRA dv/dtoy F dV/dtorr ZHE Xo

Vaccrwwmi N

Vacc
VPwM(OFF)

v

VSENSEx
A
fon torF

100%
80% y

dV/dton dV/dtorr

20% /

v

9 Vaccpwmi = 2.4V B9 PWMI 35BS R B
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VEN/DENX A 1/fewm
Venx(th) >
Vsensex y fon t
tror torF fon torF
- > - > - - >
100%
80% / \ /y }
dV/dion  dV/Adtorr dV/dton dV/dtorr
. v v ] v
0% / N S - N
e
Device in SLEEP state Device in ACTIVE state
s g s
& 10 Vaccpwm = 2.4V BS EN/DEN _EBY PWM 55551 B R

8.1 EBSIFHE

R BSEHE
VS = VS(func)J TJ = 7-J(func)’ Fﬁﬁ %E*Eyjzfﬂﬂ: E%iﬁfﬁ)\% ”El] (B/%E“E% ﬁiﬁlﬁﬂ)

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. Max.
PWM turn off threshold | Vpwmorr) | 0.35 0.4 - - PRQ-145
PWM turn on threshold | Vpwm(on) - - 0.45 - PRQ-261
PWM frequency range fowm 100 - - Hz 1) PRQ-146
PWM turn on time ton - - 20 us ) Vsensexrising to 80% PRQ-356
of regulation
Vaccpwmi 2 2.4V
PWM turn off time torr - - 20 Us I Vsensexfalling to 20% | PRQ-357
of regulation
Vacepwm falling from =
2.4Vto less
than Vewm(orr)
VSENSE rising slew rate |dV/dton 15 35 50 mV/us | Vsensexrising from PRQ-358
20% to 80% of
regulation
Vaccpwmi 2 2.4V
VSENSE falling slew rate | dV/dtorr | -50 -35 -15 mV/us | Vsensexfalling from PRQ-359
80% to 20% of
regulation
VAcc/pWM| falllng from =
2.4Vto less
than Vewwm(orr)
1) REIEFNR, BIRIHEE
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9 1R %A th HB R

9 RN L R TR

1 da S BB RAE S ThBE @I M ACC/PWMI 5Bl _EFENNBYEBIE Vacepwm SRIETT Viensex BBIEo

W% 6 ZE RS MNEERENBHEREIE T BE Voense IEIZRE, X, BT IATIHEINTE ACC/PWMI 5|
HH]J:E"J EE,,_ x _J LX?I%UFE%LJEE’JEHU |'Z|:'| EE/)ILo

0.2 X Vacc/pwmr—0.08 V

Ispnsex = R (4)
SENSEx
ACC/PWMI BBJE Vacc/pum S5MEMNIBETERE Vense ZIBIFNX AT B 11 FrTo
Vsensex A
Vsense(ioo%) b — — — — — — —
I
|
|
|
I
I
|
I
VSENSE(5%) | — — — — — — — — — — |
I I
I |
Vsense(s%) L — — _ _ _ | |
i | | >
V/PWM(OFF) o 5V 0.9V 2.4V Vacc/pwmi
OFF Analog current control enabled ON @ 100%
11 1R 5 BB AR

2RE: YIEBFRFERE b B TTHEFIIEE, BN IREZACC/PWMI SIIAFES, Ll tf, IS8 LT e BT
FIFEACC/PWMI BBIE, LIEEFEEIRHI Veense 1R &
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9 1Eibia BimiRE
9.1 BSR4
& 10 S

VS = VS(func)J TJ = 7-J(func)’ Fﬁﬁ %E*Eyjzfﬂﬂ: E%iﬁfﬁ)\% ”EI] (B/%E“E% ﬁiﬁlﬁﬂ)

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. Max.

ACC pull-up current Iacc 8 12.5 17 MA current flowing outside | PRQ-220
the pin
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10 faFis
LT ZIZHITHEE:
v RAEFFEON (OL)
o ERAZERAN (SC)
v THERBRTEEEERN (SC)
o RGN (OT)
B[HEIHZH THITHEEET AFRP PHER, SHEXGHRSHABIHRIEILTEE M.
WRINZELR Vore = Vour - Vsensex PRIREYEBERTFEE, MAQME AT ERZH Voroy EDFHEEIRIEITIE touro
NRAEE Vs - Voure Z— LRV BB PR F A Vourso, HEEMHIM—NIEEITIE] tou, MAEEE
R EI IR
NRINEFETG[EFE Vs - Vs (R TFEIME, WIQNEITHEIZISIZER BIBIREZ M Vesso B R E — NI BT 8] oo
ANRTE OUT 5|1 EACTIEI OL £4, SNETE OUT 2k PS SIMIZ — EAMENERR M, WTHIER bur (i =
7£ OUT S|IAER RN, ENRECEMNRIHER. FM/MNEE LNEAH SR ERSBEEXE, MEEH
lour(rauty B2 R FC B HY %81 HH BB IR,
EXIERE, ZHECE T 1-fail-all-OFF MIEBENE—R 4N FRBE AR E S IHER, —XRE—MBEREHR
lout(fauty BB o
pr 7 lourwauty BB T2 EY L 02 BIAHTEIIREY, B, TEEEAGRIL B T E=mLFE,
10.1 U EEE
—BEmERIRS I vS ERBEST Ve FEEINTE EN/DENX SIH ERIBES T Voenxw, ZE81HFTE
FEFYFIEE ERRN/DEN 5| BIASMIH R & BEIE 5o
B MET e AT LUBT EN/DENx 5|t (ERERN IS MR fEREIHTTRIZ, BIZAM vs BiEitnEafE
53E28. M EN/DENx Bl vS IFFH AR E URIBIEITHIS B (Bl M Mcu i) o

() Vsuv(th)
R v
Internal PR
Supply () VENx(th)
':D_ OUTXx
Control
EN/DENx
B L OUTX
Diagnosis
Control
C) VDENXx(th)
12 EN/DEN 1EE]
10.2 ERRN/DEN 5| B

WRSEHE T HEHIRMEE, ZBFEEBIREE X NEIRIHRIE, HXTRGEHEM LED IREhZF N AV
PEfELER, (BRREhAEEIXTINAERY LED AT ER). XPILUBES EMIMER LRIFBFERCIL, MMATFS MRS GHE
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FimiZ it 5150 ERRN/DEN, HEAQHEIRMENFIEIRSEEEBILNE Basic+ RTVIKENRIE(TEERIEIE,
SR ZE D —N IS8 tou BIRFEFRAFRT, FFEJRR ERRN/DEN 3|HI=@tEEIN FHIFEHT Rerrniono FLE,
2 Veren < Veranaury BY; ERRN/DEN 3 |BIAT M EMR B FERORTS, HEABXKIE L @B KA.

KMy, ZHKFEHFRE, ERRN/DEN 3IRIEIZISERTE, @EEHHETAH, W E 13 Firo

C) VERRN(DEN)
L ouT
14 Diagnosis
ERRN/DEN Control
X
—t ouT
fault ¢ onofault — Control
RERRN(ON) C) VERRN(fault)

13 ERRN/EN 5| BItEE]

A7 LRI HIBEE] EN/DENX 5 IRV E#2%ERE, MMAZAIRIZAY PWM {5 S 8%, DEN LJEETE ERRN/DEN
SIH_E#1TT Efl. LEINEEEETS Vornn BIES Venen BERFFERL ARIRE, MMM EEBIRIEZ IR T
Vot FIEFF B0

—BEHRBUTE—5%, PRIEFGaQMEISEE, TN ERRN/DEN 5|« fA TR, “F2E&FBIR F“Th=
IR R IR RIP IS MR SIS 2R A .

*  ERRN/DEN 5|Bl_EBIEREN Verrnirauty < Verrnyoen < Verenioeny> BB BB RIIZBFINEEIS E 2 A,

+  EN/DENx 5|R EBYEBIEART Voenxen» ELLAERN@IERYIZHTTIREE R Ao

ok, NRFAE R T HPEIRZSHYEE LAY ERRN/DEN 5|BIEBET Verrnoen < Verrnauys W« A EFFER R IFHH
=W,

% ERRN/DEN 5| BME XT3t N HIEBBE Rerrnion BT > Verrnioen) BB FRHR, LAEESR ERRN/DEN S|fl EEBERER
WHERTIR,

10.3 ST

SNSRI ST RE I LR &4, T ERRN/DEN 3| BIS S HEAENN THIPRA Renenon FEEL GBAT IERAIEIRIMNID L
HIEERE) SAEMRT Ve BOEBEER T, BSRIERA, FIE@EHRMER, MAEEMHEMIEI2E,
ERRN/DEN {f B2 E B ] VRIS HISS BN S S, LURITAR B IS T SEng,

OL HUEES SRR RS W —BRBRURBEEE, (BUEEEIE tw) » ERRNIZSREIEES,
UHEBEST Ve B, HHEEREGE,
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Vaccipwmi 4
VewM(oFF) i R
VERRN/DEN 4 | t
VERRN(faulty 3 3 l/i
louTx & 3 '
louTfautty | : I‘ E I .
1 ] tr
VouTx & 3 ﬁau"% if'a“"i frautt %tfau\li %tfau\li
VbRrioL) + VsenseE 1 H‘ ' ,’ | - [
| W
opentload openT load open load open load
occurs disappears occurs disappears
>
& 14 ABRARFGREFEERRG—E2Xx (1-fail-all-oOFF) ECE
1/fewm
VEN/DENX 4
Venx(n) ; >
VERRN/DEN 4 ; 3 i t
VERRN(fault) 3 § ,/ i | /— k
! | ' i t
louTx A i P '
louT(faulty 3 | ; EI .
: T ' o
Vours 4 i t?aull§ i ffaull§ frault itfauu% § tfau\li
Vbriow) + Vsense T l“ : l’ —
| W
opentload open load open load open load
occurs disappears occurs disappears
>
& 15 HHARFHNFERG—HLX (1-fail-all-oFF) BZE, 7£ EN/DENx 5| LRz
P
R#CEFRN
Vaccipwmi A
VPWM(OFF)
VERRN/DEN A 1 t
Ve i ,/ : ,/— R
loutx A i i 3 P 3 '
louT(fault) I ‘
1 0 t
Vourx i ot § ffaulli | ;hu"i it!au\l% | trau]
Vs - Vourt(sc) | ’V \‘ " ' “
short led short led short led short led
occurs disappears occurs disappears N
t
5 A = 5] — o
16 RHERUBRHFRFERG—$E2X (1-fail-all-oFF) BE
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1/fowm
VEN/DENX 4
VeENx(ihy >
VERRN/DEN A | | '
v '/ l/- >
loutx o . } t
loutautt) _| 3 I
| : [
Vourx 4 %tfauﬂi ifhulli itmuui }tfau\|§ ;!famt§
-~ e - e B
Vs - Voutisc) . “ " ' \
} 4 f
short led short led short led short led
occurs disappears occurs disappears >
t
& 17 R AR IR RN FERG—$E2£X (1-fail-all-OFF) ECE, 7£ EN/DENx 5| E
M A IR
Vaccipwmi A
VPwM(oFF)
VERRN/DEN 4 | '
, , , / /_
loutx A [ t
louT(tauly ; |
Vesx 4 |t iﬂaulli ifhulli e e,
Vs - Ves(sc) | ', \‘ ', ' \
shortﬁed + short led + Rps shortled +  shortled + Res
Rps occurs disappears Res occurs disappears
E 18 INERBERIHBEFERNFERG—ELX (1-fail-all-OFF) EEE
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1/fowm
VEN/DENX A
Venx(thy 3 >
VERRN/DEN A t
v . 4 /.
loutx & | } i [
lout(autt) : “l _
Vs 4 %t’aulli iffaulli it(aulli %tiau\li %‘fau\li
Vs - Vpsisc) ‘f : ‘ ‘ \ ‘ ,; : ( ‘
/ 1 J \
short led + short led + Res short led + shor?led + Rps
Rps occurs disappears Res occurs disappears >
= 19 hERZEBERIAEBEFHNFERG—E2X (1-fail-all-OFF) EZE, 7£ EN/DENx 5|
i _E Rz R ¥ =R A ¢
10.4 S
|11 S
VS = VS(func)) TJ = TJ(func)’ Fﬁﬁ %E*Eyd‘?iﬁ% E%iﬁiﬁ)\g |Hf|] (B/%E"E% ﬁiﬂ.ﬁﬁ)
Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. Max.
ERRN/DEN pin
ERRN fault threshold VERRN(fault) | 0.7 - 0.9 v - PRQ-193
ERRN ON resistance - - 350 lerrn/DEN =2 MA PRQ-378
REerrN(ON) Fault condition
VEN/DENX > VDENX(th)
ERRN diagnosis enable |Vegrnpen) | 2.1 - 2.3 v - PRQ-255
threshold
ERRN pull-down current | /ggrn_pp - - 2 WA No fault condition PRQ-380
VEn/DEN > VDEN(th)
Diagnosis enable
DEN diagnosis enable | Vpenyth) 23 - 2.7 v - PRQ-246
threshold
Protections
OL detection threshold VDR(OL) 0.2 - 0.4 Vv VEN/DENX> VDENX(th) PRQ-194
VERRN/DEN > VERRN(DEN)
OUT SC detection VOUT(SC) 0.8 - 135 Vv VEN/DENX > VDENX(th) PRQ-195
threshold VERRN/DEN > VERRN(DEN)
(RE&TR......)
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VS = VS(func); TJ = TJ(func)) Fﬁﬁ EEE*HYET:_FHJ, E%iﬁiﬁ)\g |Hf|] (B/%E"E% ﬁiﬁﬁﬁ)

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. Max.

PS SC detection VPS(SC) 0.8 - 1.35 Vv VEN/DENX> VDENX(th) PRQ-293
threshold

VerrN/DEN > VERRN(DEN)
Fault detection current | loytfauly) - - 650 pA OL or SC fault condition | PRQ-196

VEN/DENX > VDENX(th)

VERRN/DEN < VERRN(fault)

Timings

Fault to ERRN delay trault 40 - 120 s VEN/DENX> VDENX(th) PRQ-212
VERRN/DEN > VERRN(DEN)
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Vs | Supply protection

Dre
—1>l . _

2

H

éf

EN/DEN3
ERRN/DEN

/s Y
ISRV
ISRVAY

VS

ACC/PWMI
EN/DEN2

VA Ve Yax

EN/DEN
EN/DEN1

—g—é—x—x— Vi Var Vaa

ACC/PWMI
ERRN/DEN

Vi Vi YV

OuTll OuTll
ouT2 ouT2
OUT3| OUT3|

CLD2372-3ET £:| CLD2382-3ET
PS1X PS1X
XD PS213 PS2i3
PS304 PS34
SENSE1M SENSE1RS
SENSE2KX SENSE23

| IREF

SENSE3X

GND SENSE3M G'QIID
L L
=] 20 HERLH 5 BERADENNBETRG, AE«—#H2X REEEMPRAMRE
Enzhee
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Vs | Supply protection
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A —L
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St e e [heteei— e e
E < T 8885 | Ya Ya Y T E82852 | Y Y Y
SEEEE | Y Y Y REEEE | Y Y Y
OUTIl ouT1
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SENSE1Rd
SENSE2X
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