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Table 1. Order Information

VCC/Ti | Rdson ILimit PKG.
ORDER NUMBER PACKAGE MARK Sense TBD RATING .
Output (mQ) (A) Option
HD7008MQASSOP16P SSOP16PP HD7008MQ Yes 6.2 80 Auto T/R-3000
HD7008QASSOP16P SSOP16PP HD7008Q No 6.2 80 Auto T/R-3000
HD7008PQASSOP14P SSOP14PP HD7008PQ No 6.5 80 Auto T/R-3000
HD7008QASSOP14P SSOP14PP HD7008Q No 8.1 80 Auto T/R-3000

Devices can be ordered via the following two ways:
1. Place orders directly on our website (www.analogysemi.com), or;
2. Contact our sales team by mailing to sales@analogysemi.com.
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4. PIN CONFIGURATION AND FUNCTIONS

Figure 1 illustrates the pin configuration of different package options.

7008Q
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Figure 1. Pin Configuration
Table 2 lists the pin functions.

Table 2. Pin Functions

SSOP16PP Package
POSITION NAME TYPE DESCRIPTION

1 INPUT Input Voltage cqntrolled input pin with hysteresis, compatible with 3V and 5V CMOS outputs. It controls
output switch state.

) FaultRST Input Active low compatible with 3V and 5V CMOS outputs pin; it unlatches the output in case of fault; If
kept low, sets the outputs in auto-restart mode.

3 SEn Input Active high compatible with 3V and 5V CMOS outputs pin; it enables the CS diagnostic pin.

4 GND Ground | Ground connection. Must be reverse battery protected by an external diode / resistor network.
Active high compatible with 3 V and 5 V CMOS outputs pin; they address the CS output multiplexer.

5-6 SELO/SEL1 Input (HD7008MQASSOP16P)
NC (HD7008QASSOP16P)

7 s Output .An:;.llog.current sens? output pin. It.delivers.a current.propo.rtional to the load current, or fault
indication, or VCC/Tj sense depending on pin5-6 configuration.

8 NC - Not connect for this pin.

9-16 OUTPUT Output | Power outputs. All the pins must be connected together.
- Vce Power Battery connection
SSOP14PP Package
POSITION NAME TYPE DESCRIPTION

1 GND Ground | Ground connection. Must be reverse battery protected by an external diode / resistor network.

) INPUT Input Voltage co_ntrolled input pin with hysteresis, compatible with 3V and 5V CMOS outputs. It controls
output switch state.

3 SEn Input Active high compatible with 3V and 5V CMOS outputs pin; it enables the CS diagnostic pin.
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Analog current sense output pin. It delivers a current proportional to the load current, or fault
4 cs Ground |. = ° . . . , .
indication, or VCC/Tj sense depending on pin5-6 configuration.
NC Input Not connect for this pin.
RSV - Reserved for internal use. Pulled down to GND internally. Please leave this pin floating in application.
NC - Not connect for this pin.
HD7008PQASSOP14P: Power outputs. All the pins must be connected together.
8-10 OUTPUT/NC Q P . p g
HD7008QASSOP14P: Not connected for this pin.
11 NC Not connect for this pin.
12-14 OUTPUT 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 HD7008Q.
Table 3. Absolute Maximum Ratings
PARAMETER DESCRIPTION MIN MAX UNITS
DC supply voltage, Vcc 38 \Y
Reverse DC supply voltage, -Vcc 0.3 \Y
Voltage Maximum transient supply voltage (ISO 16750-2:2010 Test B clamped to 0 v
40V; Ry = 4Q), Vcepx
Maximum jump start voltage for single pulse short circuit protection, 78 v
Veas
DC reverse ground pin current, —lgnp 200 mA
OUTPUT DC output current, lour Internally limited A
Reverse DC output current, =lout TBD A
INPUT DC input current, Iy -1 10 mA
SEn DC input current, Isgn -1 10 mA
Current SELO/SEL1 DC input current, Isg. -1 10 mA
FaultRST DC input current, ler -1 1.5 mA
CS pin DC output current (Venp = Vee and Vsense < OV), Isense 10 mA
CS pin DC output current in reverse (Vcc < 0V), lsense =20 mA
Maximum switching energy (single pulse) (Toemag = 0.4ms; TstarT =
150°C), Ev TBD mJ
Junction, T, -40 150 °C
Temperature
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 ESD RATINGS

Table 4 lists the ESD ratings of the HD7008Q.
Table 4. ESD Ratings

PARAMETER SYMBOL DESCRIPTION VALUE | UNITS
Human-body model (HBM), per AEC Q100-002 +2000
Electrostatic - -
o Vieso) Human-body model (HBM), per AEC Q100-002 +8000 Y
Discharge Vce and Output
Charged-device model (CDM), per AEC Q100-011 +1000

© 2023 AnalogySemi Ltd. All Rights Reserved. Confidential www.analogysemi.com | Page 5 of 28
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5.3 RECOMMENDED OPERATING CONDITIONS

Table 5 lists the recommended operating conditions for the HD7008Q.
Table 5. Recommended Operating Conditions

PARAMETER | DESCRIPTION | symBoL | MIN | Nom | mMAX | unITs
POWER SUPPLY
Power Supply | | | 4] | 28 | v
DIGITAL INPUTS
Digital Input Voltage | | Vbig | 0 | | 5.5 | Vv
TEMPERATURE RANGE
Operating Ambient Temperature | I Ta I -40 I I 125 | °C

5.4 THERMAL INFORMATION

Table 6 lists the thermal information for the HD7008Q.
Table 6. Thermal Information

PARAMETER SYMBOL Value UNITS

SSOP16PP | SSOP14PP
Junction-to-Ambient Thermal Resistance Reia TBD TBD °C/W
Junction-to-Case (Top) Thermal Resistance Resc(top) TBD TBD °C/W
Junction-to-Board Thermal Resistance Ress TBD TBD °C/W
Junction-to-Top Characterization Parameter Yt TBD TBD °C/W
Junction-to-Board Characterization Parameter U TBD TBD °C/W
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5.5 ELECTRICAL CHARACTERISTICS

Table 7 lists the electrical characteristics of the HD7008Q. 7V < Vcc < 28V; —40°C < T) < 150°C, unless otherwise specified. All typical
values refer to Vcc = 13V; Ty = 25°C, unless otherwise specified.

Table 7. Electrical Characteristics

PARAMETER SYMBOL CONDITIONS | MIN| TYP | MAX | UNITS
DURING CRANKING
Minimum Cranking Supply Voltage (Vcc Decreasing) Vusb_cranking 2.85 \Y
Shutdown Temperature (Vcc Decreasing)? Trsp Vce = 2.85V; Vcc decreasing 140 °C
POWER
Operating Supply Voltage Ve 4 13 28 Vv
Undervoltage Shutdown Vusp 2.85 Vv
Undervoltage Shutdown Reset VusDReset 5 v
|ou'|' = 5A; TJ = 25°C 6.2
HD7008MQASSOP16P N
RON IOUT = 5A; TJ =150°C TBD mQ
HD7008QASSOP16P
IOUT = 5A; Vcc = 4V; TJ = 25°C(3) TBD
|ou'|' = 5A; TJ = 25°C 6.5
On-State Resistance(!) HD7008PQASSOP14P Ron lour = 5A; T; = 150°C TBD | mQ
IOUT = 5A; Vcc = 4V; TJ = 25°C(3) TBD
IOUT = 5A; TJ =25°C 8.1
HD7008QASSOP14P
Ron lour = 5A; T, = 150°C TBD mQ
|ou'|' = 5A; Vcc = 4V; TJ = 25°C(3) TBD
Ve =13V; Vin = Vour = Ver = Vsen =
OV; VSEL() = OV; TJ =25°C 0.01 0.1
) Ve =13V; Vin = Vour = Ver = Vsen =
= (4) ;
Supply Current in Standby at V¢c = 13V Istay OV; Vsero = OV T, = 85°CS TBD MA
Ve =13V; Vin = Vour = Vir = Vsgn = 08
OV; VSELO = OV; TJ =125°C ’
) . Ve =13V; Vin = Vout = Vir = Vseio =
Standby Mode Blanking Time to_stay OV; Vsgr = 5V to OV 650 us
Vee = 13V; Vsen = Vir = Vsero = 0V;
Supply Current Is(on) Vino = 5V; Ving = 5V; louto = 0A; loumt 33 mA
=0A
L Vee = 13V; Vsgn = 5V; Vg = Vseio =
Control Stage Current Consumption in ON State. Output On. lanp(oNn) OV Vino = 5V: Vini = 5V: louro = SA 3.9 mA
\_/I;;‘,ZOUT = OV; SEn=O; Vcc = 13V; TJ 0.15
Off-State Output Current at Ve = 13V¢4) IL(off) HA
V|N = VOUT = OV; SEn=O; Vcc = 13V; TJ 1.2
=125°C )
Output - Vcc Diode Voltage at T, = 150°C 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(6) td(on) 40
RL=2.6Q us
Turn-Off Delay Time at T, = 25°C(® td(off) 92
Turn-On Voltage Slope at T, = 25°C(®) dVour/dt 0.2
g p J ( OUT/ )on RL -2.60 V/|J.S
Turn-Off Voltage Slope at T, = 25°C® (dVour/dt)ost 0.2
Switching Energy Losses at Turn-0On (twon) Won R.=2.6Q - | 0.4 |TBD@| mJ
Switching Energy Losses at Turn-Off (twor) Wore R.=2.6Q - | 0.5 |TBD@| mJ
Differential Pulse Skew (tpnL — tpin)(® tskew RL=2.6Q 62 us
© 2023 AnalogySemi Ltd. All Rights Reserved. Confidential www.analogysemi.com | Page 7 of 28
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PARAMETER

| symBoL

CONDITIONS

| MIN | TYP | MAX | UNITS

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

INPUT Characteristics

Input Low Level Voltage Vi 0.9 Vv
Low Level Input Current m Vin=0.9V 0.8 MA
Input High Level Voltage Vin 2.1 Vv
High Level Input Current lin Vin=2.1V 10 pA
Input Hysteresis Voltage Viihyst) 0.15 \
FaultRST Characteristics
Input Low Level Voltage VerL 0.9 Vv
Low Level Input Current lerL Vin=0.9V 0.8 pA
Input High Level Voltage VERH 2.1 Vv
High Level Input Current leRH Vin=2.1V 10 WA
Input Hysteresis Voltage VER(hyst) 0.15 \"
SEn Characteristics
Input Low Level Voltage VErL 0.9 Vv
Low Level Input Current IrRL Vin =0.9V 0.8 HA
Input High Level Voltage VERH 2.1 \"
High Level Input Current IeRH Vin=2.1V 10 pA
Input Hysteresis Voltage VER(hyst) 0.15 \
SEL1/SELO Characteristics
Input Low Level Voltage Vsent 0.9 \
Low Level Input Current Isent Vin=0.9V 0.8 A
Input High Level Voltage Vsenn 2.1 Vv
High Level Input Current Isenn Vin=2.1V 10 WA
Input Hysteresis Voltage Vsen(hyst) 0.15 \"
PROTECTIONS (7V < Vc < 18V; —40°C < T, < 150°C)
DC Short-Circuit Current lumn Vee= 13V 80 TBD

4V < Ve < 18V@) A
Short-Circuit Current During Thermal Cycling lumL Vee=13V; TR<T) < Trsp 40
Shutdown Temperature Trsp 155 175 | 200
Reset Temperature( Tr ng_ o
Thermal Reset of Fault Diagnostic Indication Trs Ver = OV; Vsgn = 5V 135
Thermal Hysteresis (Trsp — Tr)? Thvst 10
Dynamic Temperature AT, sp Vee =13V 60 °C

Ver = 5V to OV within 2ms after fault occurs; )

. Vsen = 5V; Vin = 5V; Vsei0 = OV
Fault Reset Time for Output Unlatch® tLATCH RsT
- Ver = 5V to OV longer than 2ms after fault 50 s

occurs; Vsen = 5V; Vin = 5V; Vsgo = OV

lour = 100mA; T, = —40°C VZZ_ v
Turn-Off Output Voltage Clamp Vbemac Ve

lour = 100mA; T, = 25°C to 150°C ZZ Vv

Page 8 of 28 | www.analogysemi.com
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PARAMETER SYMBOL CONDITIONS | MIN| TYP | MAX | UNITS
CURRENT SENSE (7V < Vcc < 18V; -40°C < T, < 150°C)
Vsen = 0V; Isense = ImA -9.3
Current Sense Clamp Voltage Vsense_cL Veen = OV lsmnee = —ImA ) Vv
Current Sense Characteristics
HD7008XXSSOP16P 5950
lout/Isense HD7008XXS50P14P Ko lour = 0.9A; Vsense = 0.5V; Vsen = 5V =450
Current Sense Ratio Drift(3}(?) dKo/Ko lout = 0.9A; Vsense = 0.5V; Vsgn = 5V TBD TBD %
HD7008XXSSOP16P 5950
lout/Isense HD7008XXS50P14P K1 lour = 1.5A; Vsense = 0.5V; Vsen = 5V
Current Sense Ratio Drift(5)(?) dK1/Ky lout = 1.5A; Vsense = 0.5V, Vsgn = 5V TBD TBD %
HD7008XXSSOP16P 5950
lout/Isense HD7008XXSS0P14P K2 lout = 6A; Vsense = 4V; Vsen = 5V
Current Sense Ratio Drift(®)(?) dKa/Ks lout = 6A; Vsense = 4V; Vsgn = 5V TBD TBD %
HD7008XXSSOP16P 5950
lout/Isense HD7008XXSS0P14P Ks lour = 18A; Vsense = 4V; Vsgn = 5V
Current Sense Ratio Drift(5}(?) dKs/Ks lout = 18A; Vsense = 4V; Vsgn = 5V TBD TBD %
CS Current for OL Detection Isense_oL lout = 0.01A; Vsense = 0.5V; Vegn = 5V 2 HA
Current sense disabled: Vsg, = OV 0.5 nA
(SI\L;(rSr)ent sense disabled: =1V < Vsgnse < 05 0.5 A
Current sense enabled: Vsg, = 5V;
Channel ON; oyt = OA; Diagnostic
Current Sense Leakage Current Isenseo selected: Vi =O§I/; Venro = Vgsm _ OV: louro 0.1 A
=0A
Current sense enabled: Vsg, = 5V;
Channel OFF; Diagnostic selected: Vino = 0.1 HA
OV; Vsero = Vsetr = 0V; lours = 3A
CS Saturation Voltage Vsense_saT \S/\C/C, ;:Ez)’ =RE)E\';?EI:Ulefs);?/;in==—54\(/);"\clm - 5.15 v
Vee=7V; V =4V; V\y =5V; Vsgn = 5V;
CS Saturation Current(s) IsensE_SAT V;ELO N 0{/; ISE)NLSJET _ ZéiA;INTa =52é°CSEn >V; 4.0 mA
Output Saturation Current(®) lout_sat x;CL:ZXVV;zNiE;;Z Vin=3V; Vsen = 5V; TBD A
OFF-State Diagnostic
OFF-State Open-Load Voltage Detection Threshold VoL :;rg;j(\j{'\z::fg\? \C/Z\:odzlagcosnc 2.9 Vv
OFF-State Output Sink Current(®) I (off2) :/;Nl_zgyc' Vour =Vou; SEn =5V; T, =~40°C 10 A
Vsen = 5V; Chx ON to OFF transition; Chx
OFF-State Diagnostic Delay Time from Falling Edge of diagnostic selected;
Input (See Figure 6) TOSTKON | & & ChO: Vino = 5V o OV; Vseto = OV; louto 370 Ms
= 0A; Vour =4V
S?ttling Time fpr Yalid OFF-S.ta.!te Open Load to oL v Vino = OV; Ving = OV; Vir = OV; Vseio = 0V; 55 us
Diagnostic Indication from Rising Edge of SEn - Vour = 4V; Vsgn = 0V to 5V
. . ) s Vsen = 5V; Chx OFF; Chx diagnostic
\C/JCI;IJ:T-State Diagnostic Delay Time from Rising Edge of 5 voL selegcted; e.8. Ch0; Vo = ng; Verio = OV; 10 s
Vour =0V to 4V
Chip temperature analog feedback
VSEn =5V; VSELO=0V; VSEL1 =5V; VIN 254 v
=0V; RSENSE =1 kQ; Tj = -40°C
MultiSense output voltage proportional to Tj(10) Vsense_Tc \=/SOE\r;,=RiEVl\’Ig/ESEL10k=Q(,) ¥j; Ziité =SV VIN 2.36 \Y
VSEn =5V, VSELO =0 V; VSEL1 =5 V; VIN 2.04 v
=0V; RSENSE =1 kQ; Tj = 125°C
Temperature coefficient dVsense_tc/dT | Tj=-40°C to 150°C -3.0 mV/°C

© 2023 AnalogySemi Ltd. All Rights Reserved. Confidential www.analogysemi.com | Page 9 of 28



HD7008Q
b S G S A VAL )

PARAMETER SsYMBOL CONDITIONS | MIN| TYP | MAX | UNITS

Transfer function Vsense_tc (T) = Vsense_tc (To) + dVsense_tc/ AT * (T - To)
VCC supply voltage analog feedback

Vcc=13V; Vsen=5V; Vseo=5V; Vselr =5
CS output voltage proportional to Vcc Vsense_vee 33 Y
V: Vin=0V; Rsense= 1 kQ

Transfer function Vsense_vee = Ve / 4

Fault Diagnostic Feedback (See Table 8)

Vee = 13V; Rsense = 1kQ

Current Sense Output Voltage in Fault Condition VsenseH e.g. Ch0 in open load: Vino = OV; Vsgn = 5.1 \Y;
5V; Vsero = 0V; louto = 0A; Vour = 4V
Current Sense Output Current in Fault Condition IsENSEH Vee = 13V; Vsense = 5V 6.7 mA
PARAMETER SYMBOL CONDITIONS I MIN I TYP I MAX ‘ UNITS

Current Sense Timings (Current Sense Mode - See Figure 5)(©
Current Sense Settling Time from Rising Edge Vin = 5V; Vsgn = OV to 5V; Rsense = 1kQ; Ry =

Tosense1H 16 us
of SEn 2.6Q
Current Sense Disable Delay Time from Falling ¢ Vin = 5V; Vsgn = 5V to OV; Rsense = 1kQ; Ry = 12 s
Edge of SEn DSENSELL | 5 60y W
Current Sense Settling Time from Rising Edge ¢ Vin = 0V to 5V; Vsgn = 5V; Rsense = 1kQ; R = 110 s
of INPUT DSENSEZH | 5 603 K
Current Sense .Settlmg Time from Rising Edge Vin = 5V; Vsen = 5V; Reense = 1KQ: lsense = 90%
of lout (Dynamic Response to a Step Change Atpsensezn 30 us

of Isensemax; RL=2.6Q

of lour)
Current Sense Turn-Off Delay Time From ¢ Vin =5V to OV; Vsen = 5V; Rsense = 1kQ; Ry = 3 s
Falling Edge of INPUT DSENSE2L | 4 30y W

Note 1: For each channel

Note 2: Parameter guaranteed by design and characterization; not subject to production test.
Note 3: Parameter guaranteed only at Vcc =4V and T, = 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 Vcc = 13V; Ty = 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: Subject to change in mass production.

TBD

Figure 2. |0UT/|SENSE VS. |OUT
TBD

Figure 3. Current Sense Accuracy vs. lout
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6. TYPICAL CHARACTERISTICS

TBD TBD

Figure 7. On-State Resistance vs. Tcase Figure 8. On-State Resistance vs. V¢c
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Open-Load in OFF
Current
0 Sense
Fault
Isensen

GND )—1

Figure 9. Functional Block Diagram
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safFIIRERRETU

7.3.1  HATIEH STANDBY T{Ei=Ez

WNTNERR, HEAFIRY stand-by 2RI LUE

EE% SEn *ﬁm*f)lm

/

t> tp_stay <

Normal Operation

INPUT = Low
AND

FaultRST = Low

AND
SEn = Low

AND

\ SEL1/SELO = Low

Stand-by Mode

Figure 10. Standby State Diagram

THEHIBNG ISREH. XEFEEE, 1

INPUT = High
OR
SEn =High

1B stand-by R BEIEIT INPUT

—HBi5H M Normal operation mode N standby mode /&, RHRIUE 20us NAREREN normal operation mode, LAEET:
FIEEERE BB TEREHEVAE, SIS EESRETEHENA standby mode BIFFRINEEARIEE. RN
BhEEEEKRN KRG EFHTTEAIRTESETE td_stby SBEIA (FLU0 PWM 1=HIE7R) , BBARTLUBITHE SEn 8 FaultRst

g, SELx EIESRIS TEFIT F AN standby mode,

7.3.2 T{FRAGEHER

BR T IER LAF&EUA stand-by 5, HD7008Q IMERIREHILGIANT He. RIE. IZETAIAEHMAPRE. TRIIHSMHPRE

R TR AS P ERRRES:

Table 8. Truth Table
MODE CONDITIONS IN FR SEn OUT | CURRENT SENSE COMMENTS
Standby All logic inputs low L L L - L Hi-Z Low qU|esFent current
consumption
L L L
L H L
Normal Nominal load c?nnected; H L H Outputs configured for
T<150°C auto-restart
H H See Table 9 H SeeTableg | Qutputs configured for
latch-off
L X L
Overload or short to GND Outout cveles with
Overload causing: T; > Trsp or AT, > H L H putcy .
temperature hysteresis
AT sp
H H L Output latches-off
. . Re-start when V¢c > Vysp
Und It Vee<V fall X X X - L Hi-Z
ndervoltage cc < Vusp (falling) ! +Vysphyst (rising)
OFF-State Short to Vec L X H
Diagnostics Open-load L X H External pull-up
See Table 9 See Table 9
Negative .
N L <
Output Voltage Inductive loads turn-off X ov
Page 14 of 28 | www.analogysemi.com Confidential © 2023 AnalogySemi Ltd. All Rights Reserved.
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3 ==N=|
%Iﬁ ] él:l mi

vee BERNZEERIURES

Table 9. Current Sense Multiplexer Addressing

CURRENT SENSE OUTPUT
SEn| SEL1 SELO MUX CHANNEL NEGATIVE
NORMAL MODE OVERLOAD OFF-STATE DIAG.® G
OUTPUT
L X X Hi-Z
H L L
" 1 ” Output diagnostic Isense = 1/K * lour Vsense = Vsensen Vsense = Vsensen Hi-Z
H H L Tj Sense Vsense = Vsense_tc
H H H VCC Sense Vsense = Vsense_vece

7.3.3 LATCH IhgEiiA

TBD

Figure 11. Latch Functionality - Behavior in Hard Short-Circuit Condition (Tame << Trsp)

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)

Page 16 of 28 | www.analogysemi.com

Confidential

© 2023 AnalogySemi Ltd. All Rights Reserved.



HD7008Q
MR BIEIEE eI,

7.4 151HER
7.4.1 {RiF

7.4.1.1 REFRR

HD7008Q &R ELRIFINEE, ZHitH{HFBEE Ve BEE vuso LITHT, S&SHERINEE, AT TISEARSIE,
BHERBALT RIS, Vuso BRA(ER 2.85V, ZIIREESS HD7008Q SIFHREIS EaE(RMHFEALE 2.85v K,

7.4.1.2 HIFiE(FF (DYNAMIC OVER TEMPERATURE SHUTDOWN)

ST RFFHNEATEREBEESBETNES AN EIEESEREENEERIEE AT, LMEE AT 8T AT o HE
KRB shXBEEE MOSFET, iZ P el B LE RIS, TR WS . TIREXAE, A E RS T,
AT, SN, 3 AT EFEIZE AT 0 -10°CLATEY, S SiRIEFaultRSTS B ERIEBE, EXEFZEN(FaultRST = {R)E{R
FFRAMAZS(FaultRST = &),

ASRIRIPARLER, IR SEn AREBYE, ¢S SIHISEE Isensen BHTHIEIREE, s ERIMVEERINEI TRIERRE,
BEXEHEBERRFBITE Vsense_a LA,

7.4.1.3 i TEXHFIF (THERMAL SHUTDOWN)

YNER HD7008Q MR EBIT R ASIFERIEBEEYESN 175°C), BeEmXAAETEREE,. JERRE RUTE, ©F
SHRYBFaultRSTS |1 EAYEREEES, =X EFH/SEN(FaultRST = 1K) E{RIFRIIIRZR(FaultRST = &),
YEHRENETEEEE, N8R sen AFEF, S 5IHSE Isensen FHTHIEIREE, ¢S ERIAVERERINGBRY NAIEEER
T, BEXEHEEREITE Vsense o LA,

7.4.1.4 i3%(%F (OVER CURRENT LIMITATION)

HD7008Q MIBREERL 7 — AR RRIFEIR, WIMARBIRIFTH BB LUNRRRFRIEMBA(GINREE. KR,
kR, ), EEAZABRINMRE, REEN. IHaEde LR, TREPIIRA uw, MRGH
WTFEMREEN, BBATRFPEMARE, FORSRARPTIRSENZ 0.5 X lum,

7.4.1.5 GEHG{FIR (NEGATIVE VOLTAGE CLAMP)

SNEREMHIRREME AR, N FB RAERUTHAEIARIE. TR EHA A R A B ERRBITERFEE Vorwne, MITISCIF
ERRIRRERIEI FFEANFE R =REE R,

7.4.1.6 iEhES (LOSS OF GROUND) AND {#E¥E% (LOSS OF VCC)

WRCRERETEMESR, THESFSHBBMAESAMBEE, THINSEmMXARMEENEL, NMESR
BT EASERERAN. BAESS MBETERABENRF, A2,

MRCHREHBEKRER, BBACHEBERERFIE, RIESHILUBMXAmE, SLERP.

© 2023 AnalogySemi Ltd. All Rights Reserved. Confidential www.analogysemi.com | Page 17 of 28
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N
7.4.1.7 Bt RIERIP
~
Rprot FaultRST
INPUT .| {
— f
Rprot
Logic L, .
¥ Flyf
Rprot SEy I
Rprot SEL
OUTPUT
Rprot N i
cs [ Y —l T
- { s i, —

0
Chip_GNOD
sssss
R
GND Dono &ND

GND

Figure 14. Simplified Internal Structure
T REIFEIMRIEAINA, ENAS A0 Pe ith [EEANGN_EERRAVEEIE SIZRIFRZS, RI_EFE Rono(typ. Reno
= 4. 7KQ)HEBE— N TIRE. XERJLRSIE b RIEZGEMBEE AR, BRs iRR,
7.4.1.8 MCU IO {R&R
TEEFREBRIPIZRET, SNR Voo FAEGRERER, NEAESS IBIISHRAERE. SRIXMZSR, EEN—MRIFEE
(Rprot), IXEFERATLARGLERE=HIZEAY 1/0 SIRPIIEE, tBEEEIRIF HD7008Q RIS IR,
XERIPEEFEAIBEEHETF /I . Roror= 15kQ.
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7.4.2 2l
7.4.2.1 SiEEBTHEN

A FAEAASRNIZITE B LA 5 B (Cs) iR (timiata i FR AT IELL fli HANEPE 7=, HD7008MQSSOP16P IAFR(E
g vee FEE R fi’fﬁ?éﬂ’]%ﬁimtlﬂ XEESEIRNSKRERSIHTEL, % %Eﬁgﬁﬁ%%ui SELO/1 [ SEn ECEBFOE

vee
VEER—ED Internal Supply
Clamp Undervoltage
shut-down
7 Control & Di i
FaultRST “Camp
4‘> Clamp
5 !
-
INPUT 4{> Gate Driver —
L A
Fault —, []-_Power Limitaton |
Diagnostic | ™ & { Overtenperaiure |
Short to VCC
Qurent D I
out
_ out
VSENSEH W

Figure 15. EBftHEl
Cs 5IFIPTLURMINT™MER
1 'ﬁﬁﬁ%umﬁm—fttﬂ’]%um, ZEEBI A ERECH k;
2. EHERETRAZEIRS, HBEAREIERE Vsenses;
3. 5vcc &MEXAEREE, GNR cs ER_EA 1kohm RIXIHEERRE, NEHERETA Vsense vee= Vec/ 4;
4

S5ERLMEXHNEREL, R cs EMI_ER 1kohm BIXIHBERFE, RNEHIERELI Vsense_1c (T) = Vsense_tc (To) +
dVsense_tc/ dT * (T - To);

EE'J:UlL.T.L:U%E% Isense FRAAYER AR AT LABIT (5 FBAMERIEIEBBE Reense SR FBIE Vsense, MMISCILES G B R IEFI R EBERG
Il

£ Normal TAREZU N (RBEPE), Vsense FIHEATVUIT:
CS BYERIAT Isense = lout / K
CSHIEBJE: Vsense = Rsense X Isense = Rsense x lout / K
Lop:
Vsense FYEE R R LUBIEXIIMEB Rsense B TR,
o lIsense 2B CS HIHAYERAR.
o lout 2EHARER.
o K Z2EIEAYGEH A A AR L e AR AT LA,

7.4.2.2 3EFNFEEEIHE

ﬁ?ﬁ%ﬁgﬁﬁﬁiﬁﬁﬂjﬁ%ﬁiﬁ?&&ﬂ%}j, M HERE NSRS AP ESETRERP, U ERfERSHE
CS i =.

° \|
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7.4.2.3 BEAHFIKZEFNEREI VCC iZ2kh

TR SRS, EneE R

Vin

Vsense

Open-load

d

m<|

&=
2
o

Figure 16. Open-Load / Short to Vcc Condition

TRERATHE, BRI Ve URIERFMTRIGIE. €S Sen AIER:

Table 10. Current Sense Pin Levels in Off-State

CONDITION OUTPUT () SEn
Ve 5V, Hi-Z L
out > VoL
Open-Load VSE!VSEH H
Hi-Z L
Vout < VoL 0 "
Hi-Z L
Short to Ve Vout > VoL Visensen H
, Hi-Z L
Nominal Vout < VoL o H

7.4.2.3.1 BEAHISH

TERAMET MFFES BT E— N8 AR FE RPU IR R IR FRIRFE I Veu BRIFIEBIRIGHR VAR KA VPU,
LUBHRFEIE R IE5 T (B RE RS B BB T AR N, DURIELL TSR RPU LABIR Vour > Voumax:

7.4.2.3.2 5583 Vo ighh

Vpy —4
Roy < PU
IL(offZ)min@4V

Vee I 2 [BIROFE R FRTES8A- X AR HAIENG B /9 VSENSEH FUMEREFRAQIIS IBMER. RIEEBRNERER, ESEK

SHAEFE RN EE/ N\ EIREAMEEFRTR.
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7.5 VCC=16V TRX B =

HD7008Q Hth iR MEARIRT, EALFRALE vec 79 16V, AHEER L SIRFIEAITF TN AESREIR. FHESET
:

TBD

FEE, BHARMAENNARTLIEE EEFREREEER RS THRASIFER, AETRIEERAILATA] Ve (8,
£ PwWM EFIRA P BHRERAZ. FrEEHENERAAIHEEER, IMRESRERLERASRA. Wit £
EHIERRHEAE, (MiteE, LREIERNAMME, BRI FBREEINFHEIEE.

8. MRS

it
LT ASBDFRSEREATEEHAGEH—HD , RS MREREHTEEE. ARANERESEE
HEEGERESHIINAER. = RIGERE AT SEELARIARRIRE,

8.1 MAHSEIEE

Figure 17. Application Diagram

8.2 R{EASIH=E NC S|HliExEE

CONNECTION / PIN (&) NC OUTPUT INPUT SEn, FaultRST
Floating Not allowed X X X X
To ground Through 1kQ resistor X Not allowed Through 15kQ resistor Through15 kQ resistor

Note: X: Do NOT care.
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I+

-
I+ L Vin
— T - vce I+
= +
| FaultRST OUTPUT[ ]
—ty
INPUT
4>|+ I+
EL1/SEL
N SEL1/SELO CS[]H
SEn
GND
|

I

Figure 18. Current and Voltage Conventions

Note:
1. Ven = Vour — Vce during reverse battery condition.
2. All other pin voltages are referred to GND
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8.3 IMMUNITY AGAINST TRANSIENT ELECTRICAL
DISTURBANCES
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9. LAYOUT
9.1 LAYOUT GUIDELINES
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10. PACKAGE INFORMATION

The HD7008Q is available in the SSOP16PP and SSOP14PP package. Figure 19 and Figure 20 show the package view.

c
b . . e v
B EE— “ e B
A l
By - w
Y %
N
,,,,,,,,,,,,,, A — ||
D1 _ )
- D . ol
A / \ A
< <2
[y
Figure 19. Package View of SSOP16PP
Table 11 provides detailed information about the dimensions.
Table 11. Dimensions
DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
SYMBOL
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
E1l 3.800 4.000 0.150 0.157
E2 2.400 2.600 0.094 0.102
e 0.500 (BSC) 0.020 (BSC)
0.400 0.900 0.016 0.035
0 0° 8° 0° 8°

© 2023 AnalogySemi Ltd. All Rights Reserved. Confidential www.analogysemi.com | Page 25 of 28



HD7008Q
b S G S A VAL )

Figure 20 shows the SSOP14PP package view.

b - o
] | N
] ] gt
\ N
T B
L, A
I T w
\//_7_ \‘l ]—|
\ jjl_ ______
! S
i \.\_"_j\
L
- D1 — <~L
- D _ — .

| [

<I 1 ] <L| <
1
s |

Figure 20. Package View of SSOP14PP

Table 12 provides detailed information about the dimensions.

Table 12. Dimensions

DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
SYMBOL

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 3.900 4.100 0.154 0.161
E 6.050 6.200 0.238 0.244
E1 3.800 4.000 0.150 0.157
E2 2.440 2.640 0.096 0.104
e 0.6500 (BSC) 0.026 (BSC)

0.400 0.900 0.016 0.035
9 0° 8° 0 8
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11. TAPE AND REEL INFORMATION

TBD
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