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Table 1 lists the order information.
Table 1. Order Information

SLEW

Vec | Rdson | Isendoy |t pATE | o TEMP PKG.

ORDER NUMBER PACKAGE | MARK | CH( | v | (o (?:17\))() | ey | Cey | RATNG | ERE
(V/us)

HD70152QASSOP16P | SSOP16P | HD70152Q | 2 436 15 0.01 40 038 | —40-125 | Auto 8D
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4. PIN CONFIGURATION AND FUNCTIONS

Figure 1 illustrates the pin configuration.

INPUTO . 1 16 |3 ouTPUTO
FauiRsT | 2 I~~~ 7 15 3 outPUTO
SEn—/ 3 | | 14 |1 OUTPUTO
GND ] 4 : I 13 |3 outPUTO
SELOC] 5 | | 12 | outPUT
NC] 6 : 11 [ ouTPUTI
cst]7 1|__ w 103 0UTPUTI
INPUTT ] 8 \ 9 |2 outPUT1

N TAB=Vce

Figure 1. Pin Configuration
Table 2 lists the pin functions.
Table 2. Pin Functions

POSITION| NAME TYPE DESCRIPTION
Voltage controlled input pin with hysteresis, compatible with 3V and 5V CMOS
1 INPUTO Input .
outputs. It controls output switch state.
— Active low compatible with 3V and 5V CMOS outputs pin; it unlatches the output in
2 FaultRST Input ) .
case of fault; If kept low, sets the outputs in auto-restart mode.
Active high compatible with 3V and 5V CMOS outputs pin; it enables the CS
3 SEn Input ) o
diagnostic pin.
4 GND Ground Grc_>und connection. Must be reverse battery protected by an external diode /
resistor network.
Active high compatible with 3V and 5V CMOS outputs pin; they address the CS
5 SELO Input .
multiplexer.
6 NC — Not connect for this pin.
7 cs Output Analog current sense output pin. It delivers a current proportional to the load
current.
Voltage controlled input pin with hysteresis, compatible with 3V and 5V CMOS
8 INPUT1 Input .
outputs. It controls output switch state.
9-12 OUTPUT1 | Output |Power outputs. All the pins must be connected together.
13-16 OUTPUTO | Output |Power outputs. All the pins must be connected together.
— Vce Power |Battery connection
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5. SPECIFICATIONS
5.1 ABSOLUTE MAXIMUM RATINGS

Table 3 lists the absolute maximum ratings of the HD70152Q.
Table 3. Absolute Maximum Ratings

PARAMETER DESCRIPTION MIN MAX UNITS
DC supply voltage, Vcc 38 \%
Reverse DC supply voltage, -Vcc 0.3 \"
Maximum transient supply voltage (ISO 16750-2:2010 Test B

Voltage clamped fo 40V; R, = fc?)?/vccp.( ge 40 v
Moximgm jump start voltage for single pulse short circuit 08 v
protection, Vces
DC reverse ground pin current, -lenp 200 mA
OUTPUT DC output current, lour Internally limited A
Reverse DC output current, =lour 28 A
INPUT DC input current, Iin -1 10 mA
SEn DC input current, lsen -1 10 mA

Current SELO DC input current, lsge. -1 10 mA
FaultRST DC input current, g -1 1.5 mA
CS pin DC output current (Veno = Vee and Vsense < 0V), Isense 10 mA
CS pin DC output current in reverse (Vcc < 0V), Isense -20 mA
Maximum switching energy (single pulse) (Toemac = 0.4ms; 18D J
Tistart = 150°C), Emax m

Temperature Junction, T, -40 150 °C
Storage, Tsig -55 150 °C

Note: Stresses beyond those listed under Table 3 may cause permanent damage to the device. These are
stress ratings only, which do not imply functional operation of the device at these or any other
conditions beyond those indicated under Table 5. Exposure to absolute-maximum-rated conditions
for extended periods may affect device reliability.

5.2 €SD RATINGS
Table 4 lists the ESD ratings of the HD70152Q.
Table 4. ESD Ratings

PARAMETER | SYMBOL DESCRIPTION VALUE | UNITS
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(™ +2000
Electrostatic - -001(H
Disaharge V esoy Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 +4000 v
9 Vce, Output0 and Outputl
Charged-device model (CDM), per JEDEC specification JESD22-C101? | +1000

Note 1: The JEDEC document JEP155 indicates that 500V HBM allows safe manufacturing with a standard
ESD control process.

Note 2: The JEDEC document JEP157 indicates that 250V CDM allows safe manufacturing with a standard
ESD control process.
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5.3 RECOMMENDED OPERATING CONDITIONS
Table 5 lists the recommended operating conditions for the HD70152Q.
Table 5. Recommended Operating Conditions
PARAMETER | DESCRIPTION | SYMBOL | MIN NOM | MAX | UNITS
POWER SUPPLY
Power Supply | | | 4 | 28 | \%
DIGITAL INPUTS
Digital Input Voltage | | Voe | 0 | 55 | Y
TEMPERATURE RANGE
Operating Ambient Ta -40 125 oc
Temperature
5.4 THERMAL INFORMATION
Table 6 lists the thermal information for the HD70152Q.
Table 6. Thermal Information
PARAMETER SYMBOL Value UNITS
Junction-to-Ambient Thermal Resistance ReJa 32.9 °C/W
Junction-to-Case (Top) Thermal Resistance ReJcop) 24.7 °C/W
Junction-to-Board Thermal Resistance Ress 14.8 °C/W
Junction-to-Top Characterization Parameter Yyt 5.2 °C/W
Junction-to-Board Characterization Parameter Y 13.8 °C/W
Junction-to-Case (Bottom) Thermal Resistance ReJcot — °C/W
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5.5 ELECTRICAL CHARACTERISTICS

Table 7 lists the electrical characteristics of the HD70152Q. 7V < Ve < 36V; -40°C < T, < 150°C, unless otherwise
specified. All typical values refer to Vec = 13V; T = 25°C, unless otherwise specified.
Table 7. Electrical Characteristics

PARAMETER | symBoL CONDITIONS | MIN | TYP | MAX | UNITS
DURING CRANKING
Minimum Cranking Supply Voltage

(Vcc Decreasing) Vus_cranking 285 | V
Shutdown Temperature (Vcc _ . . o
Decreasing)® Trsp Vece = 2.85V; Ve decreasing 140 C
POWER
Operating Supply Voltage Vee 4 13 36 \'
Undervoltage Shutdown Vusp 2.85 \
Undervoltage Shutdown Reset VusDReset 3.8 \
lour = 3A; T; = 25°C 14.5
On-State Resistance® Ron lour = 3A; Ty = 150°C TBD | mQ
lour = 3A; Ve = 4V; T) = 25°C® 15.5
Nominal Load Current Per Channel (2 o~(10)
channel active) hovowy | Ty < 150°C 5
Is = 20mA; 25°C < T; < 150°C 45 \'
VBB Clamp Voltage \Y
b Yolag clome [ = 20mA; T, = -40°C TBD Y
Vce = 13V; Vin = Vour = Vir = Vsen = 0V,
Vseo = OV; Ty = 25°C 0.006| 0.01
Supply Current in Standby at Vce = | Vee = 13V; Vin = Vour = Vi = Vsen = 0V TBD A
13V@ SBY | Vgzo = OV; Ty = 85°C® H
Vce = 13V; Vin = Vour = Vir = Vsen = 0V; 18D
Vsewo = OV; Ty = 125°C
. . Vce = 13V, Vin = Vour = Vir = Vsewo =
Standby Mode Blanking Time to sty OV: Vsen = 5V to OV 650 us
Vce = 13V, Vsen = Vir = Vsewo = 0V; Ving
Supply Current Iscony = 5V: Vin = 5V: louto = OA: loyrs = OA 3.9 4 mA
Control Stage Current Consumption | xcc - ;3VVVSE"_=5\5/V| iy - ;/ ;EL? - 0\_/; 48 | mA
in ON State. All Channels Active. GND(ON) 32“0 = o0 TINT= 9T, foutn = 24 foun = '
Off-State Output Current at Vec = | Vin = Vour = OV; Vee = 13V, T, = 25°C 0.01 | 0.5 VA
13V Hom Vin = Vour = 0V; Ve = 13V, T = 125°C TBD
(])stg%ﬁ - Vcc Diode Voltage at Ty = Ve lour = ~3A: T, = 150°C 0.7 Vv
SWITCHING (Vcc = 13V; -40°C < T; < 150°C, UNLESS OTHERWISE SPECIFIED)
Turn-On Delay Time at T, = 25°C® tacony 39 41 42
R. = 4.3Q us
Turn-Off Delay Time at Ty = 25°C©® tacofty 92.5 | 96.5 | 100
Turn-On Voltage Slope at T = 25°C®) dVour/dt 0.3
g p J (dVour/dt)on R, = 430 V/us
Turn-Off Voltage Slope at Ty = 25°C©® | (dVour/dt)o 0.3
Switching Energy Losses at Turn-On Won Ru=4.30 — | 1D [1B8D®| mJ
(twon)
?twnﬁc;hmg Energy Losses at Turn-Off Worr R = 4.30 — | D |1BD®| My
WO

Differential Pulse Skew (1PHL - prH)(é) tskew R.= 4.30 60.5 HS
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PARAMETER

| symBoL |

CONDITIONS

| MIN | TYP [MAX] UNITS

LOGIC INPUTS (7V < Vce < 28V; -40°C < T, < 150°C)

INPUTO/1 Characteristics

Input Low Level Voltage ViL 0.9 Y,
Low Level Input Current I Vin = 0.9V 1 WA
Input High Level Voltage ViH 2.1 \"
High Level Input Current hu Vin=2.1V 10 WA
Input Hysteresis Voltage Vihyst) 0.15 \
FaultRST Characteristics
Input Low Level Voltage VerL 0.9 \'
Low Level Input Current lerL Vin = 0.9V 1 WA
Input High Level Voltage VirH 2.1 \
High Level Input Current IFRH Vin=2.1V 10 pA
Input Hysteresis Voltage VER(hyst) 0.15 \'
SELO Characteristics (7V < Ve < 18V)
Input Low Level Voltage VseLL 0.9 Y,
Low Level Input Current IseLL Vin = 0.9V 1 WA
Input High Level Voltage VseLH 2.1 \"
High Level Input Current IseLH Vin=2.1V 10 WA
Input Hysteresis Voltage VstLhysty 0.15 \
SEn Characteristics (7V < Vce < 18V)
Input Low Level Voltage VsenL 0.9 \'
Low Level Input Current Isent Vin = 0.9V 1 WA
Input High Level Voltage VsenH 2.1 \
High Level Input Current Isen Vin=2.1V 10 pA
Input Hysteresis Voltage Vsen(hyst) 0.15 \'
PROTECTIONS (7V < Vcc < 18V; -40°C < T, < 150°C)
N Vee = 13V 40
DC Short-Circuit Current lLumH 4V < Voo < 18V® TBD .
gr;lcgrltigrcun Current During Thermal - Vee = 13V: Te<T) < Trsp 25
Shutdown Temperature Trsp 150 | 175 | 200
Reset Temperature® Tr TR% + TR; +
. - °C
IT:girggct::i)lieset of Fault Diagnostic Tes Vir = OV: Vsen = 5V 135
Thermal Hysteresis (Tisp - Tr)@ Thvst 7
Dynamic Temperature AT; s T, =-40°C; Vcec = 13V 60 K
Fault Reset Time for Output Unlatch® | tcnrs | 2% = Y 10 OV; Vsen = SV; Vin = 5V; 10 us
Vselo = OV
lour = 2A; L = 6mH; T, = -40°C \%
Turn-Off Output Voltage Clamp VbEmac lour = 2A: L= 6mH: T, = 25°C fo 150°C ng v
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PARAMETER | symBoL | CONDITIONS | MIN | TYP [MAX] UNITS
CURRENT SENSE (7V < Vcc < 18V; -40°C < T; < 150°C)
Vsen = OV; lsense = TMA 9.4 9.2
Current Sense Clamp Voltage V. \'
P 9 SENSECL Vsen = OV, lsense = -1TmMA 5
Current Sense Characteristics
lour/Isense Ko lour = 0.1A; Vsense = 0.5V; Vgen = 5V 2950
Current Sense Ratio Drift®)X?) dKo/Kg lour = 0.]A; Vsense = 0.5V; Vsen = 5V %
lout/ Isense Ki lour = 0.25A; Vsense = 0.5V; Vsen = 5V 2950
Current Sense Ratio Drift®X?) dKi/K; lour = 0.25A; Vsense = 0.5V; Vsen = 5V %
lour/Isense Ko lour = 3A; Vsense = 4V; Vsgn = 5V 2950
Current Sense Ratio Drift®)X?) dKa/Ko lour = 3A; Vsense = 4V; Vsen = 5V %
lout/ Isense Ks lour = 9A; Vsense = 4V; Vsen = 5V 2950
Current Sense Ratio Drift®X?) dKs/Ks lour = 9A; Vsense = 4V, Vsgn = 5V %
CS Current for OL Detection |SENSE_OL lour = 0.0]A; Vsense = 0.5V; Vsen = 5V 3.6 |JA
Current sense disabled: Vsgn = OV 0.5 nA
Current sense disabled: -1V < Vsense < 0.25 4 nA
5V®
Current sense enabled: Vgen = 5V;
Channel ON; loyr = 0A; Diagnostic 1.8 A
Current Sense Leakage Current Isenseo selected: Vino = 5V; Vint = 5V; Vsewo = ) H
0V; louro = OA; loun = 3A
Current sense enabled: Vgen = 5V,
Channel OFF; Diagnostic selected: 0.02 A
Vino = OV; Vint = BV; Vsewo = 0V; loun = ' H
3A
; Vee = 7V; Rsense = 2.7KQ; Vsen = 5V; Vin
CS Saturation Voltage VSENSE_SAT = 5V: Vsrio = OV: logr = 9A: Ty = ~40°C 5.15 \Y
. Vee = 7V; Vsense = 4V; Vin = BV, Vsen =
(5)
CS Saturation Current ISENSE_sAT 5V: Vseio = OV: Ty = 150°C 4 mA
. Vee = 7V; Vsense = 4V; Vin = BV, Vsen =
(5)
Output Saturation Current lour sat 5V: Veio = OV: Ty = 150°C 11.5 A
OFF-State Diagnostic
OFF-State Open-Load Voltage v Vsen = 5V; Chx OFF; Chx diagnostic .87 v
Detection Threshold ot selected; Vino = OV; Vs = OV :
OFF-State Output Source Current® oy |y Your= Vo Ty =-40"C o 10.7 LA
Vsen = 5V; Chx ON to OFF transition;
OFF-State Diagnostic Delay Time from ; Chx diagnostic selected; 368 s
Falling Edge of Input (See Figure 6) DSTKON 1 6.g. ChO: Ving = 5V to OV; Vsgio = OV; H
louro = OA; Vour = 4V
Settling Time for Valid OFF-State Open _Ave _Ave _Ave _
Load Diagnostic Indication from to oLv g\';‘”\; OV-_\ZI\N/{ \_IOV’—\(JF\R/ ;00;/\./Vssm = 43 | 45 | ps
Rising Edge of SEn » Your= At Vsin =
OFF-State Diagnostic Delay Time from Vsen = 5Vf Chx OFF;_ Chx d'°9”°s"°
Rising Edge of V tD_VOL selected; e.d. ChO, Vino = OV, Vsewo = 1.6 HS
our 0V; Vour = OV fo 4V
Fault Diagnostic Feedback (See Table 8)
. Vcc = ]3V; RSENSE = 1kQ
gg’rﬁmjf nse Output Voltage in Fault |\ v |e.g. ChO in open load: Vino = OV; Veen | 5 52 | v
= 5V, Vsewo = OV; louro = OA; Vour = 4V
t tput t in Fault
ggrrziﬁi:r?nse Output Current in Fau lSensen Vee = 13V: Veense = 5V 6.2 65 mA




HD701520
EMFEEE

—_
=

ab
Ber=

yALYer

PARAMETER

SYMBOL |

CONDITIONS

| MIN | TYP [MAX] UNITS

Current Sense Timings (Current Sense Mode - See Figure 5)®

Current Sense Settling Time from i ViN = 8V; Vsen = OV to 5V; Rsense = 1kQ; 17 | 185 s
Rising Edge of SEn DSENSETH | R = 4.30 oM
Current Sense Disable Delay Time i VIN = 5V, Vsen = 5V 10 0V; Reense = 1kQ; 75 | 85 s
from Falling Edge of SEn DSENSEIL 1R, = 4.3Q ' ' H
Current Sense Settling Time from t Vin = OV to 5V; Vsen = 5V; Rsense = T1kQY; 86 91 s
Rising Edge of INPUT DSENSE2H 1R, = 4.3 H
Current Sense Settling Time from . . _ .
Rising Edge of lour (Dynamic Atosenseon \_/lgo—;‘gf YSEn = 5VR RS—ENZE3_Q TKQY; Isense 0.56 s
Response to a Step Change of lour) = 70 DT TSENSEMAX, XL = &
Current Sense Turn-Off Delay Time i Vin = 5V to OV; Vsen = 5V; Reense = 1KQY; 4 s
From Falling Edge of INPUT DSENSE2L 1R, = 4.3Q H
Current Sense Timings (Multiplexer Transition Times)®
Current Sense Transition Delay from Vino = 5V,; Vit = 5V;_ Vsen = 5V;_ Vselo =

to_xtov 0V to 5V; louto = 0A; loun = 3A; Rsense = TBD us
ChX to ChY KO
Current Sense Transition Delay from Vino = BV, Vint = BV, Vsen = BV, Vseio =
Stable Current Sense on ChX to Vsensen tD_CStoVSENSEH 0V to 5V; louro = OA; lourt = 3A; Rsense = 7 HS
on Chy 1kQ

Note 1: For each channel

Note 2: Parameter guaranteed by design and characterization; not subject to production test.
Note 3: Parameter guaranteed only at Vec = 4V and 1) = 25°C
Note 4: PowerMOS leakage included
Note 5: Parameter specified by design; not subject to production test.

Note 6: See Figure 4.

Note 7: All values refer to Vcee = 13V; T = 25°C, unless otherwise specified.

Note 8: Parameter granted at -40°C

<T;<125°C

Note 9: Transition delays are measured up to £10% of final conditions.
Note 10: Not subject to production test and specified by design.

TBD

Figure 2. lour/Isense VS. lour

TBD

Figure 3. Current Sense Accuracy vs. lour

Figure 4. Switching Time and Pulse Skew
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Figure 5. Current Sense Timings (Current Sense Mode)
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6. TYPICAL CHARACTERISTICS

30 ——— TBD
Voo = 13V . .
o5 | le=3A Figure 8. On-State Resistance vs. Vcc
2 - o
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£ //
Z 15 =
£ |+
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——OUTPUTO
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0 L L L

-bb -35 -16 5 25 45 65 85 105 125 145 165
TEMPERATURE (°C)

Figure 7. On-State Resistance vs. Tease
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7. ¥ 5P

7.1 Hifid

HD70152Q 2—FNBEEEE NN, JLIRATIKESRMEMRE, BERBFEtRad, HEMEFERIRIFMIZ
WiTheE, +ERTHRSENA. E2IRThEESHE, HD70152Q ST SHEREAILLAIRRRERQUER, AJLASCRS
I TFE AR, FRBITEN CS BIEMEN, A, HD70152Q FAILINGTE, farsalit, GEEIEE, HaLR
CEFTERHATIZ0T. FrAIZRRINREERRT LAERERE KIF). ERIF/HE, HD70152Q AJLIHITHEBRIERF, TEHMR
ig iR, SKRUbRIFAD ESD ZRIF, IHh, BEALIRHRIEERNTREHITRIP, 1EII5MER AT LSS B 2R

7.2 JEEAEIRIEE]

Internal Su
Vcc-GND il
Cia amp Undervoltage
Shutdown CHI
i Channel 1 ‘
Co rn I&D iagnostic
N Channel 0 e~ —
FauRsT |'> CHo
INPUTT ‘: 'S
INPUTO |'> —
% L ourun
T
SELO
SEn
Relati
- - -
Overtemperatt
cs Short to V,
Open-Load in OFF
—<Fault|
GND VsenseH
—T OouTPUTO

Figure 9. Functional Block Diagram
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7.3 BHINEEIRTL
7.3.1 HAFIESFF STANDBY T{FiSz

YNTERTR, BEAFIRY Stand-by XA LUBIIEHEAS SR, XBEER, B stand-by R 8B INX
8% SEn AIELHL,

Normal Operation

INXx = Low
AND
FaultRST = Low
t>tp stBY AND
SEn = Low
AND
SELx = Low

INx = High
OR
SEn = High

Stand-by Mode

Figure 10. Standby State Diagram

7.3.2 T{FiEsUECEHER

PR T IER T{Ft&E(A] stand-by 5, HD70152Q AEAJEEHIMBIANT He., KIE. IZETFIGREHMATVRE. TRIIHEM
ISR FRAMNS M ERRPRE:

Table 8. Truth Table

MODE CONDITIONS Nx | FR | SEn | SElx [OUTx| CReel! COMMENTS
Standby All logic inputs low L L L L L Hi-Z Low quiescent
current consumption
L L
L H L
Nominal load i
Normal ) o Outputs configured
connected; Ty < 150°Cc| H L H for quto-restart
H H H Outputs configured
See Table 9 See Table 9 | for latch-off
L X L
Overload or short to Output cycles with
Overload GND causing: T; > Tisp H L H temperature
or ATy > AT, sp hysteresis
H H L Output latches-off
. . Re-start when Ve >
Undervoltage | Vcc < Vusp (falling) X X X X L Hi-Z Viso +Vusonyet (1SINg)
OFF-State Short o Vee L X
Diagnostics Open-load L X H External pull-up
Negative See Table 9 See Table 9
Output Inductive loads turn- L X <oV
off
Voltage
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7.3.3 HENNSESASIIRER

Table 9. Current Sense Multiplexer Addressing

CURRENT SENSE OUTPUT
SEn | SELO MUX CHANNEL
NORMAL MODE OVERLOAD OFF-STATE DIAG.(™ NEGATIVE
OUTPUT

L X Hi-Z

Channel 0 .
H L diagnostic Isense = 1/K * louro _

Vsense = VsenseH Vsense = VSenseH Hi-Z

H H Channel 1 | S 1K *

diagnostic SENSE ourt

Note: In case the output channel corresponding to the selected MUX channel is latched off while the relevant
input is low, the CS pin delivers feedback according to OFF-State diagnostic.
Example 1: FR = 1; IN = 0; OUT = L (latched); MUX channel = channel 0 diagnostic; CS = 0.
Example 2: FR = 1; IN = 0; OUT = latched, Vour > Voi; MUX channel = channel 0 diagnostic; CS = Vsensen.

7.3.4 \ATCH IJgElEiA

TBD
Figure 11. Latch Functionality - Behavior in Hard Short-Circuit Condition (Tams << Tisp)
TBD
Figure 12. Latch Functionality - Behavior in Hard Short-Circuit Condition
TBD

Figure 13. Latch Functionality - Behavior in Hard Short-Circuit Condition (Autorestart Mode
+ Latch Off)
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7.4 F5HmR
7.4.1 {RIP

7.4.1.1 REIEFRP

HD70152Q E&XERIPINEE, S HHEBEE Vee BEZE Vusoreset LATHS, Sft&CHERINEE, AR Vee Lt
—EME Vuso LATES, HD70152Q £4bFisBiEs,, WA TSmNRESWE, HSHERETRIIRES. Vo BEXER
2.85V, 1ZIhEE(HIS HD70152Q STIHRE S B KAERBE 2.85V &3k,

ItE5h, HD70152Q RSTHFM A EBET EHARP, ATLIEBNXSEARRMNEES TR FRSETIN, BRURFS
RESHRE.
7.4.1.2 H¥hITBRIP (POWER LIMITATION)

XMRIPIER TF R AET BN S REAIT IR E B E R AN EL5REE ATy, LUMEE AT#EE AT oo/
Le/KFRIEENKHEH MOSFET, tRIEFQUItRSTS IR EAYEB/EFEY, Mt MOSFET S RIEAT MBS BRI
(FQUIRST = {R)EREFRFI(FAUIRST = &), ZRIFAIFELERIERGISN, MR RS .

ENERBBESRAIBR T, CS SIS Veensen B THIRRE,
7.4.1.3 3B XER{RIF (THERMAL SHUTDOWN)

JNER HD70152Q WIS BBIIRAIFEEERENEN 175°C), ELBmXAHFAAIZRTIER. 1RIEFaUItRSTS |_EAYER
[EEEYE, —BE5REE Tr (FQUIRST = {R)EFRIFZAIRE(FaUlRST = &).

HENRRHFHZITHIIER T, CS SIHISEE Veensen FHTHIEIRE, AT CS I#A— "R BERE, HBEEN
Vsensen, AR AR T, CS FEIXFNE R FMEMAAIERERHPR T IsenseH.

7.4.1.4 iT{FIP (CURRENT LIMITATION)

HD70152Q PAIEBEERY ¥ — MaHEBRITRRIFARR , ATIARBIRIFC BB LR KRG PRIEMAA(PIINE G4, LR,
g, AHE), FERZARRNMNMRSE. ARERER, SHEudH EBEE, SRAFTIRA v, REH
WTFEMREREN, BBATRFPEIARE, FORTREPTIRSE N lum,

7.4.1.5 GA[EEH{I(RIP (NEGATIVE VOLTAGE CLAMP)

SNSRI ERR I AR, NI EBEERMTEEIAZIR(E. ABEHMEGRAREBEREIESEE Vormae, MR
TFEMRIASRFRIBIT MR R RiaRAE R,

7.4.1.6 ElEES (LOSS OF GROUND) AND {HEEELL (LOSS OF VCC)

WRCHRERETEMER, CHESFSHBBRMAESAMEBEE, THINSEHMXARMEEN®EL, NMESR
B BASERERRL. AR5 BETERmARENRE, EAaERERE.

MRS EEHBERAR, BACHSBRERFIE, MECRILUBEHMXAREL, SCIRF.
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7.4.1.7 Bt FRIEFRIP

\\\\\\\\

\\\\\

Figure 14. Simplified Internal Structure

MNFREIFREINRENNA, S A A0 PCB itz [BREININ_E EFrRAYEE R R IERIF M4, BD_EE Reno(typ. Reno
= ATKQ)FH—N_IRE, XEAILIRFIREREGSEEESHRAVRER, BROHITR, BXERERPAE—E
PSS EE“%IDﬁ BB R AR T A RS SR SRR £,

7.4.1.8 MCU 10 {RiF

TEEFRSIRIFRZEAT, IR Voc FAERERR, WEMAEHS EISHRAERE. SHXMs, EdEN—NMRIFE
BE(Rprot), iXtFEERTLARGLERHZEIZRAY 1/O SIRIEIRE, tEEEEURIF HD70152Q AYHIASG (B,

XLEARIFERPEAIBBEHREF /I . Rorot = 15kQ2.
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7.4.2 i2Eh
7.4.2.1 SHEEBREN
S ATRERSHIZEE SRR HS [F(CSIRELATES: Bkl BERHERNERE. XY ESEIEN
SRS RsSHTRY, ZZKEA8EIT SELx F SEn ECEMEH,
TBD
Figure 15. Eifiasl

CS 5|l LR HII ™MER:

1. S5 mmIELLRIRR, 1ZtBl A Ex0tbfl k.

2. ESFERETRMSHIRS, EBEAEZEBRE VsenseHo

EEAAERE lsense IRALAVEE IR AT LABII (EFESMERIGIEERE Rsense BANFEIRIIEEIE Veense, MTISCIELARIGIEIIRE
(U

£ Normal TEE T(RBEHIE), Vsense FUITEATANT:
CS BYEEIR lIsense = lour / K
CSHIEBIE: Vsense = Rsense x Isense = Rsense x lour / K
e
Vsense AYEBERT LABIE XSS MEB Reense BHTIE.
o lsense 2 CS BRI,
* lout EiHREER.
+ K 2EERH BRI SB NIRRT LB,

7.4.2.2 SEHFNFEERFi

ﬁ%ﬁiiﬁé‘iiﬁXﬂ‘iiiﬁ{%ﬂf‘ﬁﬁ%ﬁiﬁéél*ﬂ%ﬂj, i HEREIEN SARAIT R ESETRRP, U LEAMEISHaET
CS e,

/

° \|
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7.4.2.3 BERATFHIHSHRTIEIEE] VCCiZHR
ERHTELREISHE, RSB FERR:

dddddddddddd

Figure 16. Open-Load / Short to Vcc Condition

TEREBETHEE, BEEE Vec URIEESETREE. CSFISEn f9ER:
Table 10. Current Sense Pin Levels in Off-State

CONDITION OUTPUT CS SEn
Hi-Z L
Vour > VoL
VsENSEH H
Open-Load Hiz 1
\/ V
outr < VoL 0 H
Hi-Z L
Short to Vce Vour > VoL :
VsENSEH H
Hi-Z L
N inal \/ V
omina outr < VoL 0 H

7.4.2.3.1 BEAFKICHR

EXAER TN A EEE— MR FIFERE RPU & HiEERIIERRIREE Veu, RFEERSHIEZERE <A VPU,
LUB G EIEE BN N (EMEE QIR BINMSV BRI EEEIN, YIRIBLATEINI%ERE RPU LIFBIR Vour> Vormax:

Vpy -4
IL(off2)min@4V
7.4.2.3.2 5ERRE! V. iSHA

Vec FlH Z [BIH95E EE FRTESS A RS HRIEIR B 9 VSENSEH RUMBREE eI |HliE=. RIEEISIMR, ESERES
HABJER R R B &I N BB IR ANMEIE R A
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7.5 VCC=16V TRAIBHIEEE
HD70152Q iR gy, EHEEREE Vee I 16V, EENER: L 2RHIERIF TENREEER. 1£H52S

ETE:

6a | ——T1A=25C

— TA=125C

32

16

~_
[~

N

AN

\

ERASCIFRBTERIR (A)
[0 =]

AN
~

/

1 |

Note: Typical Value for the reference only

0.1 02

04

0

.8

1.6 32 64 128

REBRE (mH)

HiE, LEBSAHSHERGAERANER, ARRIERMALAE Vec B, S PWM =R FIRGIEHRXR
aEtt. ArEEHENERAAIHEEER, LMRESRERLERSRA. i, TEEERRHEE, XHitE%, L
PREIERIAFE, BERRRMRAS RS EINFALTE.

8. MR 5=CIR

it

LT ASBDPRSEREAREEHAGEH—HD , QS AMREREHEEEE. ARNEREEE
HEAHEEESMIINAER, B RAIERIUKAEIIRIR T SCHELAA R S INEE.

8.1 MASEIEE
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R EIEE BemIKE])
EI =
Vec
|DDnF/5Wi I
Py
Internal Suy
VooV PPl
Protection Undervoltage cHI
Shutdown
_L Channel 1 —
4
— Control & Diagnostic +
Rprot FaultRsT '\ Channel 0 VCCIC-OUT cho H
amp
Rprot INPUTT | l —
Rerot INPUTO N ‘*—* A
l/ Gate Driver L —
&1
Rprot SELO
R
Rprot s X
b s
8
F
I )
= = ° —<Fauf
Veensen
GND
Reno !k

Figure 17. Application Diagram

8.2 REFSIMIskE NC S|l AR

CONNECTION / PIN CS NC OUTPUT INPUT SEn, SELx, FQuItRST
Floating Not allowed X X X X
To ground Thr?:s?s?o]rko X | Not allowed | Through 15kQ resistor Through15 kQ resistor

Note: X: Do NOT care.

VFR

VSEn

VSEL

OUTPUTR 4

Cs5

INPUTp
I 1

Tllsnn

Ven Vee

lout
L

ISENSE Vour

—_—

VSENSE

Figure 18. Current and Voltage Conventions

Note: Vin = Vour - Vec during reverse battery condition.
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10. PACKAGE INFORMATION

The HD70152Q is available in the TSSOP-16 package. Figure 19 shows the package view.

E2

A
\

I
ul

o Al
T A

Figure 19. Package View
Table 11 provides detailed information about the dimensions.
Table 11. Dimensions

SYMBOL DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
MIN MAX MIN MAX
A 1.350 1.650 0.053 0.065
Al 0.000 0.100 0.000 0.004
A2 1.350 1.550 0.053 0.061
b 0.200 0.300 0.008 0.012
c 0.170 0.250 0.007 0.010
D 4.700 5.100 0.185 0.201
D1 3.510 3.710 0.138 0.146
E 6.050 6.200 0.238 0.244
El 3.800 4.000 0.150 0.157
E2 2.400 2.600 0.094 0.102

e 0.500 (BSC) 0.020 (BSC)

L 0.400 0.900 0.016 0.035

e o 8° 0 8°
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