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

OPEN
ORDER NUMBER® PART NUMBER pke. | YMMAX'|\\TERFACE |  BRIDGE toap | OPTEMP | v optioN
M DETECT ©
DR702QAQFN32 DR702Q QFN-32 56 Hardware | H-bridge No _40-125 | T/R-4000
DR703QAQFN32 DR703Q QFN-32 55 SPI H-bridge No _40-125 | T/R-4000

Table 2. Family Selection Guide

OPEN
ORDER NUMBER® | ~ PART NUMBER pke. | YMMAXT nterrace | BriDGE | Loap | ORTEMP | pie oprion
v perect | (9
DR702DQAQFN32® DR702DQ QFN-32 55 | Hardware | HalfBridge | No | —40-125 | T1/R-4000
DR703DQAQFN32?) DR703DQ QFN-32 55 SPI HaltBridge | No | -40-125 |  T/R-4000
DR704QAQFN32% DR704Q QFN-32 55 SPI Hbridge | Yes | -40-125 | T/R-4000

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.

Note 1:

Order Number
DR70x@-Package Code

\ I |
Device ]
L Package Code

Automotive Grade 1

Note 2: Available in the future.
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4. PIN CONFIGURATION AND FUNCTIONS

Figure 1 illustrates the pin configuration.
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Figure 1. Pin Configuration
Table 3 lists the pin functions
Table 3. Pin Functions
POSITION
NAME TYPE DESCRIPTION
DR702Q | DR703Q
1 1 GND Power |Device ground. Connect this pin to the system ground.
9 9 INT/PH Input Input .co.ntrol pins. The Ioglc. of this pin is depend.en’r on the MODE pin.
This pin is connected to an internal pulldown resistor.
3 3 IN2/EN Input Input .co.ntrol pins. The Ioglc. of this pin is depend.ent on the MODE pin.
This pin is connected to an internal pulldown resistor.
4 — GND Power | NC or connect this pin to the system ground.
Current setting pin for the gate drive. The resistor value or voltage
5 — IDRIVE Input forced on this pin sets the gate drive current. For more information,
see the IDRIVE CONFIGURATION section.
VDS monitor setting pin. The resistor value or voltage forced on this
6 — VDS Input pin sets the VDS monitor threshold. For more information, see the VDS
CONFIGURATION section.
7 — GND Power | NC or connect this pin to the system ground.
Device sleep mode. Pull this pin to logic low to put device into a low-
8 8 NSLEEP Input power sleep mode with the FETs in high impedance (Hi-Z). This pin is
connected to an internal pulldown resistor.
9 — GND Power | NC or connect this pin to the system ground.
Open- |Fault indication pin. This pin is pulled logic low when a fault condition
10 10 nFAULT Drain occurs. This pin is an open-drain output that requires an external
Output | pullup resistor.
Mode control pin. Pull this pin to logic low to use H-bridge operation.
Pull this pin to logic high for independent half-bridge operation. This
11 11 MODE Input pin is connected to an internal resistor divider. Operation of this pin is
latched on power-up or when exiting sleep mode. This pin is
connected to an internal pullup and pulldown resistors.
12 12 DVDD Power Logic reg_uIaTor. This pin is ’rr_me regulator for the 3._3V logic §upply.
Bypasss this pin to ground with a 6.3V, TuF ceramic capacitor.
13 13 GND Power |Device ground. Connect this pin to the system ground.
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POSITION
NAME TYPE DESCRIPTION
DR702Q | DR703Q
Analog regulator. This pin is the 5V analog supply regulator. Bypass
14 14 AVDD Power this pin to ground with a 6.3V, TuF ceramic capacitor.
15 15 VREF Input CurrenT set reference input. The voltage on this pin sets the driver
chopping current.
Shunt amplifier output. The voltage on this pin is equal to the SP
16 16 SO Output | voltage times Ay plus an offset. Place no more than 1nF of
capacitance on this pin.
17 17 GND Power |Device ground. Connect this pin to the system ground.
18 18 GHI1 Output | High-side gate. Connect this pin to the high-side FET gate.
19 19 SH1 Input High-side source. Connect this pin to the high-side FET source.
20 20 GL1 Output | Low-side gate. Connect this pin to the low-side FET gate.
21 21 sp Input Shgnt amplifier positive input. Connect this pin to the current-sense
resistor.
29 29 SN Input Shgnt amplifier negative input. Connect this pin to the current-sense
resistor.
23 23 SL2 Input Low-side source. Connect this pin to the low-side FET source.
24 24 GL2 Output | Low-side gate. Connect this pin to the low-side FET gate.
25 25 SH2 Input High-side source. Connect this pin to the high-side FET source
26 26 GH2 Output | High-side gate. Connect this pin to the high-side FET gate.
27 27 VDRAIN Input H|gh-3|de FET drain connection. This pin is common for the two H-
bridges.
Power supply. Connect this pin to the motor supply voltage. Bypass
28 28 VM Power | this pin fo ground with a 0.1uF ceramic plus a 10pF (minimum)
capacitor.
Charge-pump output. Connect a 16V, 1uF ceramic capacitor
29 29 vee Power between this pin and the VM pin.
Charge-pump switching node. Connect a 0.1yF X7R capacitor rated
30 30 CPH Power for the supply voltage (VM) between the CPH and CPL pins.
31 31 CPL Power Charge-pump switching node. Connect a 0.1yF X7R capacitor rated
for the supply voltage (VM) between the CPH and CPL pins.
32 32 NC No No connect. No internal connection.
Connect
_ 7 SCLK Input SPI _clock. This pin is for the SPI clock signal. This pin is connected to
an internal pulldown resistor.
SPI input. This pin is for the SPI input signal. This pin is connected to an
— 6 SDI Input ) .
internal pulldown resistor.
_ 4 SDO OD?;:_ SPI output. This pin is for the SPI output signal. This pin is an open-drain
Output output that requires an external pullup resistor.
Open- | Watchdog fault indication pin. This pin is pulled logic low when a
— 9 nWDFLT Drain watchdog fault condition occurs. This pin is an open-drain output that
Output | requires an external pullup resistor.
_ 5 nsSCS Input SPI .ch|p select. This pin is the select and enable for SPI. This pin is
active low.
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5. SPECIFICATIONS
5.1 ABSOLUTE MAXIMUM RATINGS

Table 4 lists the absolute maximum ratings of the DR702Q/703Q.
Table 4. Absolute Maximum Ratings

PARAMETER DESCRIPTION MIN MAX UNITS
Power supply VM -0.3 55
Charge pump VCP, CPH -0.3 Vym + 12
Charge pump negative switching pin CPL -0.3 Vvm
Internal logic regulator DVDD -0.3 3.8
Internal analog regulator AVDD -0.3 5.75
Drain pin VDRAIN -0.3 55
Difference between supply and VDRAIN VM - VDRAIN -10 10
INT, IN2, nSLEEP, nFAULT,
Control pin VREF, IDRIVE, VDS, MODE, -0.3 5.75
Voltage nSCS, SCLK, SDI, SDO, NWDFLT v
High-side gate pin GH1, GH2 -0.3 Vym + 12
Low-side gate pin GLl1, GL2 -0.3 12
Continuous phase-node pin SH1, SH2 -1.2 Vym + 1.2
Pulsed 10us phase-node pin SH1, SH2 -2 Vym + 2
Continuous shunt amplifier input pin SP, SL2 ~05 1.2
SN -0.3 0.3
Pulsed 10us shunt amplifier input pin SP, SL2 -1 1.2
Shunt amplifier output pin voltage SO -0.3 5.75
Shunt amplifier output pin SO 0 5
Maximum, limit with external series resistor | VDRAIN -2 2
Current Open-drain output nFAULT, SDO, nWDFLT 0 10 mA
Gate pin source GHI1, GL1, GH2, GL2 0 250
Gate pin sink GHI, GL1, GH2, GL2 0 500
Temperature Junction, T, -40 150 o
Storage, Tsqg -65 150

Note: Stresses beyond those listed under Table 4 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 6. Exposure to absolute-maximum-rated conditions
for extended periods may affect device reliability.

5.2 €SD RATINGS
Table 5 lists the ESD ratings of the DR702Q/703Q.
Table 5. ESD Ratings

PARAMETER | SYMBOL DESCRIPTION VALUE | UNITS
Electrostatic v Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001() s5000v |

. ESD
Discharge ®P T Charged-device model (CDM), per JEDEC specification JESD22-C101® | 2000V

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 6 lists the recommended operating conditions for the DR702Q/703Q.
Table 6. Recommended Operating Conditions

PARAMETER SYMBOL MIN MAX UNITS
Power Supply Voltage, VM Vvm 5.5 45 \'%
Logic-Level Input Voltage Vee 0 5.25 \Y
Current Shunt Amplifier Reference Voltage, VREF Vvrer 0.3M 3.6 \"
Applied PWM Signal (IN1/IN2), IN1, IN2 firwm) 100 kHz
AVDD External Load Current lavop 30 mA
DVDD External Load Current Iovop 30 mA
Shunt Ampilifier Output-Current Loading, SO Iso 5 mA
Operating Ambient Temperature Ta -40 125 °C

Note 1: Operational at Vyger = 0 to approximately 0.3V, but accuracy is degraded.
Note 2: Power dissipation and thermal limits must be observed.

5.4 THERMAL INFORMATION

Table 7 lists the thermal information for the DR702Q/703Q.
Table 7. Thermal Information

PARAMETER SYMBOL QFN-32 UNITS
Junction-to-Ambient Thermal Resistance ReJa 29.7 °C/W
Junction-to-Board Thermal Resistance Ress 7.3 °C/W
Junction-to-Top Characterization Parameter Wit 0.3 °C/W
Junction-to-Board Characterization Parameter W 7.3 °C/W
Junction-to-Case (Top) Thermal Resistance ReJcop) 28.7 °C/W
Junction-to-Case (Bottom) Thermal Resistance ReJcoty - °C/W
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5.5 ELECTRICAL CHARACTERISTICS

Table 8 lists the electrical characteristics of the DR702Q/703Q. Over recommended operating conditions
unless otherwise noted. Typical limits apply for Ta = 25°C and Vym = 13.5V.

Table 8. Electrical Characteristics

PARAMETER

| sYmBOL |

CONDITIONS

| MIN | TYP | MAX |UNITS

POWER SUPPLIES (VM, AVDD, DVDD)

Gate drivers functional

5.5

45

VM Operating Voltage Vw1 ogic functional 45 45 v
VM Operating Supply Current vm Vvm = 13.5V; NSLEEP = 1 5 55 7 mA
NSLEEP = 0, Vym = 13.5V, Tp = 25°C 34 4.6
VM Sleep Mode Supply Current I(steer) NSLEEP = 0. Vym = 13.6V, Ta = 125°CC) 5 MA
. 2mA load 3 3.3 3.5
Internal Logic Regulator Voltage Vbvob 30mA l0ad, Vym = 13.5V 29 3.2 35 \'
. 2mA load 4.7 5 5.3
Internal Logic Regulator Voltage Vavbp 30mA load, Vum = 13.5V 26 5 53 \
CHARGE PUMP (VCP, CPH, CPL)
Vvm = 13.5V; lvep = OmA to 12mA 22.5 23.6 25
VCP Operating Voltage Vver Vvm = 8V; lvep = OmA to 10mA 134 13.7 15 \
Vvm = 5.5V; lyvcp = OMA to 8mA 8.7 8.8 10.5
Vym > 13.5V 12
Charge-Pump Current Capacity lyep 8V < Vym < 13.5V 10 mA
5.5V < Vym < 8V 8
CONTROL INPUTS (IN1/PH, IN2/EN, nSLEEP, MODE, nSCS, SCLK, SDI)
Input Logic-Low Voltage Vi 0 0.8 \
Input Logic-High Voltage Vi 1.5 5.25 \
Input Logic Hysteresis Vhys 100 mV
Input Logic-Low Current i Vin =0V -1 1 WA
Input Logic-High Current m Vin =5V 65 A
Pulldown Resistance Rep ISI\III)]I/ PH, IN2/EN, nSLEEP, nSCS, SCLK, 64 100 | 173 | kQ
Pulldown Resistance Rep MODE 65 kQ
Pullup Resistance Rpy MODE 26 kQ
CONTROL OUTPUTS (nFAULT, WDFAULT, SDO)
Output Logic-Low Voltage VoL lo=2mA 0.15 \%
Output High-Impedance loz 5V pullup voltage -1 1 pA
Leakage
FET GATE DRIVERS (GH1, GH2, SH1, SH2, GL1, GL2)
o ) Vym > 13.5V; Vesn with respect to SHx 10.2 11
:"o'?srgﬁ'ri‘;)v‘;s Gate Drive (Gate- Vesi | Vm = 8V; Vs with respect to SHx 5.7 6.5 6.8 Vv
Vvm = 5.5V; Vesu With respect to SHx 3.4 4 4.5
Low-Side Vgs Gate Drive (Gate- v Vym > 10.5V 10.2 v
to-Source) St Tvym < 105V Vym - 2
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
R(IDRIVE) < 1kQ to GND (DR702Q) or 6
IDRIVE = 3'b000 (DR703Q)
Reprivey = 33kQ to GND (DR702Q) or 1
IDRIVE = 3'b001 (DR703Q)
Reprivey = 200kQ) to GND (DR702Q) or 30
IDRIVE = 3'b010 (DR703Q)
High-Side Peak Source Current | | IDRIVE = 3'b011 (DR703Q) 42 A
(Vum = 5.5V) PRVEGRCHS) 1 IDRIVE = 3’0100 (DR703Q) 60
R(IDRIVE) > 2MQ) to GND (DR702Q) or 100
IDRIVE = 3'b101 (DR703Q)
Reprivey = 68kQ to AVDD (DR702Q) or 130
IDRIVE = 3'b110 (DR703Q)
Reprivey = 1kQ to AVDD (DR702Q) or 160
IDRIVE = 3'b111 (DR703Q)
R(IDRIVE) < 1kQ to GND (DR702Q) or 14
IDRIVE = 3'b000 (DR703Q)
Raprivey = 33kQ) to GND (DR702Q) or 28
IDRIVE = 3'b001 (DR703Q)
Raprivey = 200k2 to GND (DR702Q) or 79
IDRIVE = 3'b010 (DR703Q)
High-Side Peak Sink Current (Vym | IDRIVE = 3'b011 (DR703Q) 100 A
=5.5V) PRVECNK-SS) T DRIVE = 3’0100 (DR703Q) 140
R(IDRIVE) > 2MQ to GND (DR702Q) or 180
IDRIVE = 3'b101 (DR703Q)
R(IDRIVE) = 68kQ to AVDD (DR702Q) or 250
IDRIVE = 3'b110 (DR703Q)
R(IDRIVE) = 1kQ to AVDD (DR702Q) or 320
IDRIVE = 3'b111 (DR703Q)
R(IDRIVE) < 1kQ to GND (DR702Q) or 8
IDRIVE = 3'b000 (DR703Q)
Reprivey = 33kQ to GND (DR702Q) or 16
IDRIVE = 3'b001 (DR703Q)
Reprivey = 200kQ to GND (DR702Q) or 39
IDRIVE = 3'b010 (DR703Q)
Low-Side Peak Source Current | IDRIVE = 3'b011 (DR703Q) 54 A
(Vum = 5.5V) PRVESRCLY | IDRIVE = 3'b100 (DR703Q) 77
R(IDRIVE) > 2MQ to GND (DR702Q) or 100
IDRIVE = 3'b101 (DR703Q)
Reprivey = 68kQ) to AVDD (DR702Q) or 139
IDRIVE = 3'b110 (DR703Q)
Rprivey = 1kQ to AVDD (DR702Q) or 178
IDRIVE = 3'b111 (DR703Q)
R(IDRIVE) < 1kQ to GND (DR702Q) or 17
IDRIVE = 3'b000 (DR703Q)
R(IDRIVE) = 33kQ to GND (DR702Q) or 35
IDRIVE = 3'b001 (DR703Q)
R(IDRIVE) = 200kQ to GND (DR702Q) or 75
IDRIVE = 3'b010 (DR703Q)
Low-Side Peak Sink Current (Vym | IDRIVE = 3'b011 (DR703Q) 108 A
=5.5V) PRVEGNKS) TIDRIVE = 3'b100 (DR703Q) 158
R(IDRIVE) > 2MQ to GND (DR702Q) or 204
IDRIVE = 3'b101 (DR703Q)
Reprivey = 68kQ to AVDD (DR702Q) or 280
IDRIVE = 3'b110 (DR703Q)
Raorivey = 1kQ2 to AVDD (DR702Q) or 360
IDRIVE = 3’'b111 (DR703Q)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

R(IDRIVE) < 1kQ to GND (DR702Q) or 10

IDRIVE = 3'b000 (DR703Q)

Reprivey = 33kQ to GND (DR702Q) or 20

IDRIVE = 3'b001 (DR703Q)

Reprivey = 200kQ) to GND (DR702Q) or 48

IDRIVE = 3'b010 (DR703Q)
High-Side Peak Source Current | IDRIVE = 3'b011 (DR703Q) 67 A
(Vwm = 13.5V) PRIVESRCS) T IDRIVE = 3'b100 (DR703Q) 95

R(IDRIVE) > 2MQ to GND (DR702Q) or 152

IDRIVE = 3'b101 (DR703Q)

Rqorivey = 68kQ2 to AVDD (DR702Q) or 199

IDRIVE = 3'b110 (DR703Q)

R(IDRIVE) = 1kQ to AVDD (DR702Q) or 245

IDRIVE = 3'b111 (DR703Q)

R(IDRIVE) < 1kQ to GND (DR702Q) or 20

IDRIVE = 3'b000 (DR703Q)

Raprivey = 33kQ) to GND (DR702Q) or 40

IDRIVE = 3’'b001 (DR703Q)

Raprivey = 200kQ2 to GND (DR702Q) or 100

IDRIVE = 3’'b010 (DR703Q)
High-Side Peak Sink Current (Vvm | IDRIVE = 3'b011 (DR703Q) 140 A
=13.5V) PRVESNICTS) T DRIVE = 3'b100 (DR703Q) 200

R(IDRIVE) > 2MQ to GND (DR702Q) or 053

IDRIVE = 3'b101 (DR703Q)

R(IDRIVE) = 68kQ) to AVDD (DR702Q) or 354

IDRIVE = 3'b110 (DR703Q)

Reorivey = 1kQ to AVDD (DR702Q) or 454

IDRIVE = 3'b111 (DR703Q)

R(IDRIVE) < 1kQ to GND (DR702Q) or 10

IDRIVE = 3'b000 (DR703Q)

Reprivey = 33kQ to GND (DR702Q) or 20

IDRIVE = 3’'b001 (DR703Q)

R(IDRIVE) = 200kQ fo GND (DR702Q) or 50

IDRIVE = 3’'b010 (DR703Q)
Low-Side Peak Source Current | IDRIVE = 3'b011 (DR703Q) 70 A
(Vvm = 13.5V) PRVESRCLY | IDRIVE = 3'b100 (DR703Q) 100

R(IDRIVE) > 2MQ to GND (DR702Q) or 120

IDRIVE = 3’'b101 (DR703Q)

Reprivey = 68kQ) to AVDD (DR702Q) or 170

IDRIVE = 3'b110 (DR703Q)

Reprivey = 1kQ to AVDD (DR702Q) or 220

IDRIVE = 3'b111 (DR703Q)

R(IDRIVE) < 1kQ to GND (DR702Q) or 20

IDRIVE = 3'b000 (DR703Q)

R(IDRIVE) = 33kQ to GND (DR702Q) or 40

IDRIVE = 3'b001 (DR703Q)

R(IDRIVE) = 200kQ) to GND (DR702Q) or 87

IDRIVE = 3'b010 (DR703Q)
Low-Side Peak Sink Current (Vvm | | IDRIVE = 3'b011 (DR703Q) 125 A
= 13.5V) PRVESNK) [DRIVE = 3’0100 (DR703Q) 184

Raprivey > 2MQ to GND (DR702Q) or 240

IDRIVE = 3'b101 (DR703Q)

R(IDRIVE) = 68kQ) to AVDD (DR702Q) or 325

IDRIVE = 3'b110 (DR703Q)

Reprivey = 1kQ to AVDD (DR702Q) or 499

IDRIVE = 3'b111 (DR703Q)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. Source current after tprive 10
FET Holding Current lhowp Sink current after fomve 0 mA
FET Holdoff Strong Pulldown IstronG Gix 750 mA
GLx 1000
FET Gate Holdoff Resistor Rom,  odown GHx fo SHix 200 kQ
Pulldown GLx to GND 150
CURRENT SHUNT AMPLIFIER AND PWM CURRENT CONTROL (SP, SN, SO, VREF)
VREF Input rms Voltage VvRer For current internal chopping 0.3@ 3.6 \%
DR702Q and DR703&Q VREF_SCL = 00
(100%) ! MQ
VREF Input Impedance RVRE [ DR703Q VREF_SCL = 2601, 2610 or
2b11 200 kQ
Amplifier Gain (DR702Q) Av 60mV < Vsp < 225mV; Vgy = GND 19.3 19.8 20.3 V/V
GAIN_CS = 00; 10mV < Vgp < 450mV;
Vey= GND s 9.75 10 | 10.25
) | \CZ:IL\LGCI\?I; 01; 60mV < Vsp < 226mV; 193 198 20.3
Amplifier Gain (DR703Q) Av GAIN_CS = 10; 10mV < Ver < 112mV. "y .y Yy V/V
Vsn = GND ’ ’ ’
GAIN_CS = 11; 10mV < Vg < 56mV;
Ve = GND s 74 78 81
Input-Referred Offset Vio Vsp = Vsn = GND 3.7 7 mV
Drift Offset(® VIO(DRIFT) Vsp = VSN =GND 3.8 |JV/°C
SP Input Current Isp Vsp = 100mV; Vgny = GND, VDS = 0.96V -20 WA
SO Pin Output Voltage Range Vso A\‘Xox 4.5 \'%
Allowable SO Pin Capacitance Cso) 1 nF
PROTECTION CIRCUITS
VM falling; UVLO2 report 5.25
VM Undervoltage Lockout V(uvio2) — \"
VM rising; UVLO2 recovery 54 5.65
Logic Undervoltage Lockout Vviony 4.5 \
VM Undervoltage Hysteresis Vhysuvioy | Rising to falling threshold 100 mV
VCP falling; CPUV report Vwm + 1.5
Charge Pump Undervoltage Verw Nep rising; CPUV recovery Vym + 1.55 v
CP Undervoltage Hysteresis Vhyscp_uyvy | Rising to falling threshold 50 mV
R(vos) < 1kQ to GND 0.06
Overcurrent Protection Trip Rvpsy = 33kQ to GND 0.12
Level, Vps of Each External FET Revosy = 200kQ to GND 0.24
(DR702Q) Vbs(ocp) v
High side FETs: VDRAIN SHx Revos) > 2MQ fo GND 0.48
Low Side FETs: SHx SP/SL2 Revps) = 68k to AVDD 0.96
Revosy < 1kQ to AVDD Disabled
VDS_LEVEL = 3'b000 0.06
VDS_LEVEL = 3'b001 0.145
Overcurrent Protection Trip VDS_LEVEL = 3'b010 0.17
Level, Vps of Each External FET VDS_LEVEL = 3’6011 0.2
(DR703%) Vos© VDS LEVEL = 30100 0.12 v
High-Side FETs: VDRAIN SHx = - :
Low-Side FETs: SHx SP/SL2 VDS_LEVEL = 3'b101 0.24
VDS_LEVEL = 3'b110 0.48
VDS_LEVEL = 3'b111 0.96
Overcurrent Protection Trip
Level, Measured by Sense Vspocry | Vsp with respect to GND 0.7 1 14 \'
Amoplifier
Thermal Warning Temperature Tiotwy Die temperature T, 135 °C
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Thermal Shutdown . °
Temperature(® Tsp Die temperature T, 153 C
Thermal Shutdown Hysteresis(M Thys Die temperature T, 20 °C
. . Positive clamping voltage 14 14.7 16
Gate-Drive Clamping Voltage Vees) - ; \
Negative clamping voltage -1.1 -0.85 -0.6

Note 1: Ensured by design and characterization data.
Note 2: Operational at Vyger = 0 to approximately 0.3V, but accuracy is degraded.
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5.6 SPI TIMING REQUIREMENTS
Table 9 lists the SPI timing.
Table 9. SPI Timing

PARAMETER SYMBOL MIN NOM MAX UNITS
Minimum SPI Clock Period fewo 125 ns
Clock High Time tckny 62.5 ns
Clock Low Time e 62.5 ns
SDI Input Data Setup Time t(su_sony 20 ns
SDI Input Data Hold Time t(Hp_spI) 30 ns
SDO Output Hold Time tHD_spoy) 50 ns
SCS Setup Time t(su_scs) 50 ns
SCS Hold Time t(HD_scs) 50 ns
SCS Minimum High Time Before SCS Active Low t(Hi_scs) 400 ns

5.7 SWITCHING CHARACTERISTICS

Table 10 lists the switching characteristics.
Table 10. Switching Characteristics

PARAMETER | SYMBOL | CONDITIONS | MIN | TYP | MAX | UNITS
POWER SUPPLIES (VM, AVDD, DVDD)
Sleep Time fisieery | NSLEEP = low to sleep mode 100 us
Wake-Up Time fowuy NSLEEP = high to output change 1 ms
Turn On Time fon VM > UVLO2 to output transition 1 ms
CHARGE PUMP (VCP, CPH, CPL)
Charge-Pump Switching
Fre fs(vcp) VM > UVLO2 250 400 550 kHz
quency
CONTROL INPUTS (INT, IN2, nSLEEP, MODE, nSCS, SCLK, SDI, PH, EN)
Propagation Delay | tep | IN1, IN2 to GHx or GLx | ‘ 300 | | ns
FET GATE DRIVERS (GH1, GH2, SH1, SH2, GL1, GL2)
Output Dead Time (DR702Q) | treapy | Observed tpeapy depends on IDRIVE setfting 240 ns
TDEAD = 2’b00; Observed tpeapy depends on 120
IDRIVE setting
TDEAD = 2'b01; Observed tpeapy depends on
IDRIVE setting 240
Output Dead Time (DR703Q t ns
uipu me ( ) | e 5EAD = 2610; Observed fomo, depends on 480
IDRIVE setting
TDEAD = 2'b11; Observed tpeapy depends on 260
IDRIVE setting
Gate Drive Time torIvE) 25 us

CURRENT SHUNT AMPLIFIER AND PWM CURRENT CONTROL (SP, SN, SO, VREF)
Vsp = VSN = GND fo Vsp = 240mV, VSN = GND,
Ay = ]0; C(SO) = 200pF
Vsp = VSN = GND fo Vsp = 120mV, VSN = GND,
. . Av = 20; C(so) = 200pF
Settl T to £1%M 1

eting fime o S [Vep = Ven = GND fo Vsp = 60mV, Vey = GND, Ay Hs
= 40; C(so) = 200pF
Vsp = Vsn = GND to Vsp = 30mV, Vsy = GND, Ay
= 80; C(so) = 200pF

0.5
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PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
PWM Off-Time (DR702Q) fort 25 us
torf = 00 25
. 1off =01 50
PWM Off-Time (DR703Q) foft tor = 10 100 us
tort = 11 200
PWM Blanking Time taLaNK) 2 us
PROTECTION CIRCUITS
}’imeUVLO Falling Deglitch twvioy | VM falling; UVLO report 10 us
Overcurrent Deglitch Time tocr) 4 us
Overcurrent Retry Time t(RETRY) 2.8 3 3.2 ms
WD_DLY = 2'b00 10
Watchdog Time Out ; WD_DLY = 2’b01 20 -
(DR703Q) "2 'wD_DLY = 2b10 50
WD_DLY =2'b11 100
\;Vec;rlitggdog Timer Reset Feeesen 64 us
SPI
SPI Read After Power On t(spi_reabyy | VM > VUVLOI1 10 ms
?il?noe,o éﬂ? llJ-ItigDr? ';g ?glg Valig | taoor | Cu=200F 50 ns
SCS Access Ti_me, SCS Low to by 100 ns
SDO Out of High Impedance
SCS Discple Time, SCS High b 50 ns
to SDO High Impedance

Note: Ensured by design.
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6. TYPICAL CHARACTERISTICS

Vvm = 13.5V and Ta = 25°C, unless otherwise noted.

64 6.4
6.2 6.2
|
| — L1 ;
z z _——
g 58 / g 58 // —
(@] (@]
> / > //
% 5.6 & 5.6
A a3
——TA =-40°C ——VVM = 5.5V
54 —TA=25°C 5.4 ——VVM = 13.5V
——TA = 125°C = VVM = 45V
52 | | | 5.2 L L L

5 10 15 20 25 30 35 40 45
Supply Voltage (V)

Figure 2. Supply Current vs. Supply Voltage (VM)

50 -25 0 25 50 75 100 125
Temperature (°C)

Figure 3. Supply Current vs. Temperature

10 10 T
0 o b —Vvwm=ssv /]
——VVM =135V /
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~ /
g ’ / / g ’ —
= 3
-— ~ /
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8 5 8 5
§ A LT — &
@ 3 ] % 3 _——__’/—/
A ——TA=-40°C | —
2 —1TA=25c | 2 -
——TA=125°C
1 | | | 1
5 10 15 20 25 30 35 40 45 -50 25 0 25 50 75 100 125
Supply Voltage (V) Temperature (°C)
Figure 4. Sleep Current vs. Supply Voltage (VM) Figure 5. Sleep Current vs. Temperature
3.3 3.3
3.28 3.28
~ 326 < 326
S g
Q Q — —
a [ —
2 324 3 324 —
3.22 —TA=-40°C 3.22 ——TA=-40°C —]
—TA =25°C 30mA Load —TA =25°C
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Figure 6. DVDD Regulator (2mA Load)
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Figure 8. AVDD Regulator (2mA Load) Figure 9. AVDD Regulator (30mA Load)
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Figure 10. Ampilifier Gain vs. Temperature, 10V/V Gain
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Figure 12. Amplifier Gain vs. Temperature, 39.4V/V Gain
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VDS Setting (V)

Figure 14. OCP Threshold Voltage vs. Temperature,

VDS Setting (V)

Figure 16. OCP Threshold Voltage vs. Temperature,
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Figure 17. OCP Threshold Voltage vs. Temperature,
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7. 1¥405EH

7.1 #HR

DR702Q #1 DR703Q R AT /A& N ARIE REER H #iJXnhas, PIIXEAPY-5MEB N /i@ MOSFET LASSELN A A BB R B
DR702Q % #HB{+ECEH M, DR703Q 3<¥5 SPI ECEZ M. MRasfHY32#F PH/EN. JRi7 H-Bridge SiAn/& PWM %[0,
AIRIER. RMA. BT, BRBFESHHENITE, DR702Q/703Q 7] LUBI I F R TN LIE S5m0y 75 T 1=
M BEEERIEREN. XLEEEM RIS 5.5V E 45V WHIREBE, RARREESE 55V, Itih, XEHRFAEFED
NSLEEP 5|52 BEVRIDFEREIRIRT, HESEMBIBRERFES 100%0Y S =i,

DR702Q # DR703Q R HRIPINREM RIS R ECEMRA S, MIRSIRITRIEREH BN RSN ERRUZERAE
— PHBIKT. MARERENRESI SR IR EH A A] LUBIS IR 2s A B TR, XAFR] LA EH M ARERY FET MNAHTT
WEMMK, BETIHINBERRFTH. RenlEER iA@Y IDRIVE 5/HI(DR702Q)5% SPI (DR703Q)#H 1T MU
¥, 3 VM BEBT 13.5V 5, SMFAEM FET 58 10.2VARTRHE) MR BE(VES) KR, ERRA VM BIET,
VGS 2E K. SMMRIRcEERERIFTE VM + 10.2V BTSSRI R RERD.

N7 REIBERBENAEEER, SGNE T EERIE X RITEA R, @218 E VREF 5| EMBE, @i
FR2R IS BT HEREY, BXELEE, 520 CURRENT REGULATION 54, DR702Q/703Q AR A BImRER
K25, FINRSITH SRMMARNERNE, DR702Q EEE % 20 i DR703Q s23F 10/19.8/39.4/78 MUy s,
DR702Q/703Q X BB BT H D I SLIARIFINEE, BREXEBEUVLO). iTREFIF(OCP). MitkIXshes#pE X
BT (TSD)Z,

DR702Q/703Q ;& N ABF I FHR 7 28 M N BB B SRES AR 7 ¥ SMAY $hZhe LN X & 48 EMC Bk
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7.2 ThEEtSIREE

L 0.1uF —L o
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VM p— pp—
VM VM
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Power Gate Driver
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1uF Vver
VCP
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0.1uF J— Veis
CPL GL1
LS—p (3
'_
bvbD 3.3VLDO —e
1WF — ' Logic
VM @
— AVDD 5V LDO —e * g
1uF Gate Driver
Vyer
- Veis LDO — GH2 —
Hs e
'—
SH2
| ) —— Y
INT/PH Veis
GL2
Ls e
IN2/EN
z’ SL2
NSLEEP
Current Regulation
Control Inputs P
MODE
—————P
+ [ Ay Rysense)
IDRIVE SN
———» _le
RIDRIVE
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— ———P
- SO
>
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nFAULT Output
<
L
ﬁjF

Lo Lo Lo

Figure 20. DR702Q Functional Block Diagram
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Figure 21. DR703Q Functional Block Diagram
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7.3 15{%iREA

Table 11 1 Table 12 A#EFINIR2R4E,
Table 11. External Components

COMPONENT PIN 1 PIN 2 RECOMMENDED
Comy VM GND 0.1uF ceramic capacitor rated for VM
Comz) VM GND = 10pF electrolytic capacitor rated for VM
Cver VCP VM 16V, 1yF ceramic capacitor
Cew) CPH CPL 0.1uF X7R capacitor rated for VM
C(ovop) DVDD GND 6.3V, 1uyF ceramic capacitor
C(avop) AVDD GND 6.3V, 1yF ceramic capacitor
Raorive) IDRIVE GND FOr josistor sing, see fhe TYFICAL
RenrauLr Veen nFAULT = 10kQ
RnwbrLry Veen NWDFLT = 10kQ
R sense) SP SN or GND Optional low-side sense resistor

Revorainy® VDRAIN VM 100Q) series resistor

7 17 Vee 51512 DR702Q/703Q ERISIR, {BFFR4IH nFAULT F/E Vec BIREE LA, XEESIHIATLL ERIE
AVDD 5 DVDD,

E 20 J0RZHBTE VDRAIN 5| 5i_ESSHESMNEREB S 3 ARF, NIRZ7E VDRAIN 1 VM 5B 2Z (8118 RivoramyFEFE, LAERA
FRE R DA VDRAIN 5|7,

Table 12. External Gates

COMPONENT GATE DRAIN SOURCE RECOMMENDED
Qs GH1 VM SH1 Supports FETs up to 200nC at
Qs GL1 SH1 SP or GND 40kHz PWM

For more information, see the
Qs GH2 VM SH2 APPLICATION AND
Quis2) GlL2 SH2 SP or GND IMPLEMENTATION section.

7.3.1 H 14

DR702Q/703Q AR ELE M ANZEO#1TIEH], LOGIC TABLES R IRHE T TEMN H HRRE. ZRKXEIE
DR702Q/703Q FRERE IR, EBRENXH SH1 F| SH2 #Y5 M. MODE 5|ilg 8 /EEIR(FE L B ER HER

RV BT

| VM4 AVM
\ \ \ \
| [ [ T [
-t = P o —— -~
/ \ [ \
e —ty o g
J t Y A‘ ﬂ I_ (D Forward drive J t ‘A V‘ ﬂ I— (D Reverse diive
i ‘ ’ (2 Slow decay (brake) 1 ‘ K (@ slow decay (brake)
N @——+—r\\ (®) Highz (coast) //a—4——@ - (® HighZ (coast)
I I
SH1 YN L__lg sH2 SH1 ¢i—1 YN SH2
. PRl e —
PR SN (e @ )
(. I
= 1t =l T
JH bi W'HI_ JHYY a4 -HI_
o L H, I
I/ <
e eq (I e
D e e S i S —— R

Figure 22. Bridge Control
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7.3.1.1 LOGIC TABLES
Table 13, Table 14 # Table 15 A HFHER, Hbh XHAKRTXKWASE R L.
Table 13. DR702Q/703Q PH and EN Control Interface (MODE = 0)
NSLEEP | INT/PH |IN2/EN | GHI GLI SH1 GH2 | GL2 SH2 |AvDD/DVDD DESCRIPTION
. . . Sleep mode H-bridge
0 X X X X Hi-Z X X Hi-Z Disabled disabled Hiz
1 X 0 0 1 L 0 1 L Enabled Brake low-side slow
decay
1 0 1 0 1 L 1 0 H Enabled gﬁ‘]’?’se (current SH2 to
Forward (current SH1 to
1 1 1 1 0 H 0 1 L Enabled SH2)

Table 14. DR702Q/703Q Independent PWM Control Interfface (MODE = 1)

NSLEEP [INT/PH|IN2/EN| GHI1 GL1 SH1 GH2 | GL2 SH2 |AvDD/DVDD DESCRIPTION
0 X X X X Hi-Z X X HiZ | Disabled Zﬁgglg‘ doﬂfZH'b"dge
1 X 0 X X X 0 1 L Enabled Half-bridge 2 low side on
1 X 1 X X X 1 0 H Enabled Half-bridge 2 high side on
1 0 X 0 1 L X X X Enabled Half-bridge 1 low side on
1 1 X 1 0 H X X X Enabled Half-bridge 1 high side on

Table 15. DR702Q/703Q Standard PWM Control Interface (MODE = Hi-Z)

NSLEEP [ INT/PH |IN2/EN | GH1 GLI SH1 GH2 | GL2 SH2 |AvDD/DVDD DESCRIPTION
. . . Sleep mode H-bridge

0 X X X X Hi-Z X X Hi-Z Disabled disabled Hiz

1 0 0 0 0 | Wz | O 0 | HiZ | Enobled |SO7FHbridge disabled

1 0 1 0 1 L 1 0 H Enabled gﬁ‘]’)e’se (current SH2 to

1 1 0 1 0 H 0 1 L Enabled Forward (current SH1 to
SH2)

1 1 1 0 1 L 0 1 L Enabled Brake low-side slow
decay
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7.3.2 {5305 f
224/ MODE 3 |BlREIZEFHZEOHE LR HERER IS 877, Figure 23 278 T MODE 3 |BIRIAIEE B &AL .
DVDD
S
E i
& '>
|_
‘ 1.35V—>| -
Digital
MODE % szo . Core
iéSkQ 0.75v—>>_'

Figure 23. MODE Pin Block Diagram
Table 16 FIH 7 AI7E £ B EIR H EEERAZE T B @d MODE 51 fi& ERREIIESEIE .
Table 16. MODE Pin Configuration

MODE CONTROL INTERFACE
0 PH or EN
1 Independent half-bridge
Hi-Z PWM

£t LB RRIE], E4c/E R DVDD 5, AfF MODE 5|i$ifF. =ER2HE AVDD 5|f#l, 1KE PWM THiEOR, <&
& MODE 5 |fili%# % AVDD 5|, SNRFZEHIMNBRHITHIZF(MCU)IRED, MODE 5|BIFEZES|SMEB 5V 5 3.3V IR
3¢ DVDD 3|,

7.3.3 nFAULT S|

NFAULT 5110 RIRFFER SR, N2 EHIZE 5V 8¢ 3.3V iR, HHNEIKFEEY, nFAULT 7@ B(REBF, xF 3.3V L,
NFAULT 5| B E] L& S FEFE 251 H2E) DVDD 518l X4 F 5V i, M ERIME 5V B, FAEIOF nFAULT 5| HiZEREE] AVDD
5 1R&,

~ % NFAULT Output

= E

Figure 24. nFAULT Block Diagram
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7.3.4 BRIATD

i BB SRA R R A BRI PI R E E X BT iE] PWM @ BBRETREI T T, 2 H T EmsikmIKsnRERE, BiRa

W5 FABNRREBUR T SRAMNBERBEMBRK, HBRMATERINEEEN, BFmENFIZIEN slow decay)iE,

BE tor BY 18] 2 HA,

EEAENE, BRERAGE, SP S| LAYEEI BN 2B —EEETE](heianky), FATEIE A BRI B B

PWM 3R BRI LLIRERIG E , LR REHEE! SP 5| RIRY BB AHG I EB FE 23 M im AV BB [E 3 LA Av Bl F 53K B VREF 518y

SEBEHRHITHHR. R A BBAQNKAEIEE, T DR702Q 2847 19.8V/V, x1F DR703Q 284 FIECE S 10,

19.8. 39.4 5 78V/V, &EMA Equation 1 i+ B 5K E T (IcHor)o

Vrer = Vio x Ay

_ 1
Ay x Reense M

BN, wNREEE 50mQ #MIEEPEAN 3.3V #Y VREF &, NITREIEYTKERA 3.28A, EAHBIF, Ay 19.8V/V, ViolRE

53 3.7mV,

NFERBN, BRETATREENNEAELEER, MRAEEBRETINEE, AJLUBIER VREF 5| E#EZE|

AVDD 5|fISREZAT, INREFIMI PWM ZHiEOEIN(MODE 5179 1)#1T121E, MZBERHIT PWM BRIETH

BT

7.3.5 K25t (SO)

DR702Q/703Q 23f4 LR SO 5| M4 tEAVIEHIAEBREZET SP 71 SN 5IHI_EAVERESRLL Ave SO BBENXMIEMSLR MIEEIE
Mo M Equation 2 115 H HRVLIKE T,

lccHopy =

Vso - Vio x Ay

l= ——m8 2

Ay x Rsense @

L SP 1SN EBE OV BY, SO 5|piE M AZZRIHRET UM AZIIEE Vio x Ave = SPIBIZE SN KF OV BY, SO 5|
WHBARKFBESKNEBANBEZM, FTLHAAKSIEZ, (Vio + Vrsense) x Ave SO 5|l EAFEBRES,

A

SO (V)

—»
v

SP-SN (V)

Figure 25. Current Sense Amplifier Output
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Y05k SP A0 SN 5|fF_ERYEBE#ET 1V, M DR702Q/703Q &t &I R RIF.

9N SO SIRMEMIERE, WEWMRIZS M BZRIERRAE, N SO ML FAFERR, MEBEFMTRZRE T H R
o

l¢cHor)
————————— — == ——— — — — — — —F—om——————— —— — — — —
I : I I
~ | | |
< | [ | |
€ I | I
Qo | | | [
5 I | I I
(@) | | | |
o | : | |
= | | |
a .
: Drive : Brake and Slow Decay : Drive : Brake and Slow Decay
T
:< tcorivey rre torr —>:<'T(DRIVE) #:4 torr
I | I I
: (Vio + Vrsense) x Ay : (Vio: + Vrsense) JI( Ay
I | I I
| o 1
|
g |
(o]
w
1

| | |
Figure 26. Current Sense Amplifier and Current Chopping Operation
EHIztE((slow decay)Hial, BT E FET 1&If. FEANBMEE MSHNEBE, Fril SO SIHFRLRENBER,

7.3.5.1 SO RIS

DR703Q 7#f MK IFIM AL RIFRIFINEE. BEREABIRT, 15:@:d SPI G SH_EN (IIRENFBF, EXMHRAT, R
RO T HIERI, DRBARFEEASHERN HI-ZRE. BN ERE—MIMNEEBEE,

l(cHor)
e i ~—~ T T T T T~ T T T T
[ | |
~ | | |
~ |
€ | | |
o | | [
5 | | |
O | | |
2 ' | '
= | | |
e ! Drive | Brake and Slow Decay | Drive : Brake and Slow Decay
|
:4 t(DRIVE) ;:4 foﬂ: ’:"f(DRIVt)AVF 1OFF >
| | [ |
: (Vio + Vrsense) x Ay : (Vio:+ Vrsense) J|< Av
| |
I 2 R T
[ | I |
9 | | |
< |
o : : SO Output Hi-Z | | SO Output Hi-Z
@ I | [ I
| [ |
] : ] ]
| [ |
[ : [ [

Figure 27. Sample and Hold Operation
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7.3.6 PWM EBHHIRIEZH 2

Figure 28 2777 DR702Q/703Q T3k zh B8 B&RYHEE],

Vehs

GH1
A d O ||'<_
(L}

R¢orr)

B

IN1/PH

_

| SH1

Predrive

<

[0]

A
<
I

IN2/EN
-\

D 5 ]
. o-CH |I-<-}

nSLEEP : ! —

Rorr)
'—
Logic
Vehs
o VM

| GH2

Reorr

IEYERE
Ol Tl
14T
o]

Predrive

A
<
@
15

& }
— X =T w;}
— i |'_
H_}L Reor
'_
N | s
O
Resense)
SN
L

Figure 28. Predrive Block Diagram

DR702Q/703Q NERRIMIRIXRsh2s B IZIRTHIRTHEEA 27T N Y358 MOSFET, SMIMiiRIREhE BERIgMt, mAZPRRE
28 AR M AR 3R Bh o

MR IRshaspIIE(EIR B AT IEd DR702Q 23FHY IDRIVE 5|fi5k DR703Q 2314HY IDRIVE FHE2RHITIAT, 1F1HES
% ELECTRICAL CHARACTERISTICS iEEWiIJ.':I:'.E’\JTEo méfﬁ%EE./)le(é’JEHJ%fELLEE/MLE’JWHEo ﬂaﬁk“&fﬁ%/}uﬁa&#gﬁuﬂjig}ﬁ
K, XWEURT FET N B MR B,

PRIERTIRZE VM M GND 515 L=, SR IERNRkORERN, XMEsMygE R e ERMIEZ
RENRBMENEMRENIRE, LXUTEE, FXNEENZSEIFEIA, FRIMNERFET BIFFEM X H S EHR K,

LTRSS, EEER(orve = TE(orve) BT BIAREN, UIHREBAETTE, ELNEIZE, FASEEMIRE(How)RF
MR RIFEFTR RS HLATERIIMD FET iEFMARIRhRER, FTIZBRRNANEB S, UETE torve AR X RETI TS
FEEBFNRER, &N FET P30T ZThE,

EEMSE@EHAE, MRS R T H(Isrone) B HIK. LtL FHRIAIBA LM FET Qes R EBBHME FET (RIFXFIRTS, BMEE
T i A& A RER LR BB 2 A1tk
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MR IX T 28 BB S B AR TE AR N FR R FR o FI AT FE X BT[], LARALESMANERAN FET FES S8, HFFX FET &80T, XMEFA]
3 e MM FET 58, EZEIAERAY FET X,

_>: torRIVE) :4_
| |

IDRIVE(SNK)

High-Side
Gate Drive
Current

a

a

o]

z

®
(O¥sHARAY |

<

High-Side
Ves

|

|

|

|

l

|

|

|

| |

| |

| |

| |

| |

| |

Low-Side : |
GateDrive — "] _ _ _ _ Jooodoooooooooooocooooooooo

| |

| |

|

|

|

|

|

|

|

|

|

|

Current

Low-Side
Ves

Figure 29. Gate Driver Output to Control External FETs

7.3.6.1 KENEHFT(Qcp)

H FET Mt S8Ry, LA TR TE:
o VR, Qes
o MHREET, Qop CKENERT)
s ¥R Qe

FET 31 tH = E1F Qop e EBHAEIH: 1R,

24V
10 P EE A R— — 25
jiD T\ 1
Vs o 8 I I 20
— s | | 5
>3 | | 22
GHx o 1 3o 6 I I ]53 o
. P o)) o)
Predrive ‘|ﬁ} % g . ‘ LA 105&2 E
5O ! ! T O
SHx | O 5 l l 50
\ L
|

|
130 40 50

Gate Charge (nC)

Figure 30. FET Gate Charging Profile
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7.3.7 IDRIVE 5| RI({XPR PR7020Q)

H A4t (SHx 51R0)BY L AR TRERTEI T LU 1% & IDRIVE EBFE(ESL7E IDRIVE 5| LHEMNBERIATE, NREFETE
=09 IDRIVE 1& &, FET MifREBE EASEIR, FET HitRAIRIEEZRZ0m H A6 Ay _E A TR,

¥ IDRIVE 5| Bl ith AT 564 10mA RIFERA 20mA E BRIV R(RIEENIR B (RIFIL S I B ERE 155mA S EMAN 130mA
REMBYRERENIZE, Uk 265mA SEMA 260mA {RIEMERR, VM BEHN 13.5V, BX IDRIVE ECERTIFA
5%, B0 Table 17,

A4

YYYYY

4.9V —»
AVDD
190kQ 1 37v —»
IDRIVE
p
310kQ Digital
2.5V —» Core

A 4

1.3V —>

A 4

0.1V —»

Figure 31. IDRIVE Pin Internal Circuitry
Table 17. DR702Q IDRIVE Settings

IDRIVE IDRIVE SOURCE CURRENT SINK CURRENT CIRCUIT
RESISTANCE | VOLTAGE | Vy =55V | Vwm=13.5V | Vwm=5.5V | Vym=13.5V
High-side: High-side: High-side: High-side:
6mA 10mA 14mA 20mA IDRIVE
b}
< lkQQ fo GND GND Low-side: Low-side: Low=side: Lowsside:
8mA 10mA 17mA 20mA
High-side: High-side: High-side: High-side:
33kQ + 5% to 0.7V + 5% 12mA 20mA 28mA 40mA IDRIVE
GND S EER Low-side: Low-side: Low=side: Lowsside: R
16mA 20mA 35mA 40mA DRIVE
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IDRIVE IDRIVE SOURCE CURRENT SINK CURRENT CIRCUIT
RESISTANCE | VOLTAGE | Vyn =55V | Vwm=13.5V | Vywm=5.5V | Vym=13.5V
High-side: High-side: High-side: High-side:
200kQ £ 5% to 2V + 5% 30mA 48mA 72mA 100mA IDRIVE
GND v Lowside: Low=side: Lowside: Lowsside: R
39mA 50mA 75mA 87mA IDRIVE
High-side: High-side: High-side: High-side:
> 2MQ to 3V + 5% 100mA 152mA 180mA 253mA >< IDRIVE o
GND, Hi-Z v Low-side: Low-side: Low-side: Low-side:
100mA 120mA 204mA 240mA
High-side: High-side: High-side: High-side: AVED
68kQ) = 5% to 4V + 5% 130mA 199mA 250mA 354mA
AVDD =00 Low=side: Low-side: Low=side: Lowsside: IDRIVE
139mA 170mA 280mA 325mA D)
Highside: | Highside: | Highside: | High-side: —AVDD
< 1kQto AVDD 160mA 245mA 320mA 454mA
AVDD Low=side: Low=side: Low=side: Low-side: IDRIVE
178mA 220mA 360mA 422mA —0
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7.3.8 JEXBYig]

X B E) IR RIS FSEX B B)AN FET iRitisArk, DR702Q 2:34HISKFILXBTEI£9 5 240ns, DR703Q 2(4EHB
120ns. 240ns. 480ns #1 960ns BRI 4RFZFEX BY [B)3ET, FR T X MNEFIEXBYE], R E GLx 5|1 E)H#a GHx 5|HIZ SHx
5|V E/NF FET BERBE, HEME Hi-Z

SFEXASEEURT IDRIVE BRI E, EJ9 FET MifRF5(GHx A GLx 51H)B—&F 7 EE A MR ERIFE X A a],

7.3.9 {SIBUEIR
IR Bl (o) ME N MNIEERE T X 2 [B8IBT 6, ZETEIRMAEI DA/ MAEERBRPL S 235 IR
iR HINEERINEIZZRIBA L5 NG | B _E AR S 22 imda R o

MR IR EhEE R R ZRIMFEIR BT (8], 97 FEIE BRIFRABICA T M RS, AINE oK —1 FET, FET #iiR4RYE IDRIVE
FEPHRRERRI T IE, & FET iR EEREU T, MRBIEEBERLER.

7.3.10 3% VDS M=%

MR 3K 5h BB B TE SR B BB 7 BY s ¥ B N 9MER FET BY VDS BB, & OCP HislERkA BT el 45 R fg M EI B EARF OCP Ei{E
BBIE(Vosocry) BT, F1aME OCP &4, RILUBIILZ DR702Q 231+ VDS 5|Hi_LAYEBFE2S(Rvos)RIAEE Vosocr BBIEo
DR703Q 234183 1% & VDS F1zasiet Voscocr BBEBET,

VM
0
VDRAIN
+ |4 |
High-Side GH1
VDS OCP O I >
Monitor 1 —
P | SHI
GLI K
Q ||<-
'_
+ |
Low-Side
VDS OCP
Monitor 1 + ¢
—
- High-Side GH2
VDS OCP <
Monitor 2 —
SH2
- <—T— 3
¥ GL2
Low-Side e N‘}
VDS OCP —
Monitor 2
lonfor } ) L2
|
\
Rysensey
AN

Figure 32. Vpsocry Block Diagram

=1 FET £AY VDS B[E&Ed VDRAIN = SHx 5IBIUE, 47 1 EaYEM VDS 454023 SH1 2 SP 5IHIAY VDS BIE.
F45 2 _EBYEM VDS 5128 ME SH2 = SL2 5|H) LAY VDS B[E. BIERFEARIFR AL, HiBHIR SP 5|HIaL &S
F475 1 RYERM FET BYTRAR.
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7.3.11 VDS Sl ({NPR DR7020)

DR702Q 254 LAY VDS 51 B Tk 7Ry VDS El{EEBE.

¥ VDS 5| il EERE 0.06V NRRIRE. RIFILSIFIFFERENER 0.48V B9IRE, 1§ VDS 5|RliEREE] AVDD 5|fIAI 22
FA VDS i5fl28. Bx VDS EcERVIFARTIR, 1EZ N Table 18,

> +
4.9V —» -
AVDD
» +
190kQ 3.7V —» -
VDS ¢ 3

>+

310kQ Digital

2.5V —» = Core
>+
1.3V —» -
> +
0.1V —» -

Figure 33. VDS Block Diagram
Table 18. VDS Pin Resistor Setting
VDS RESISTANCE | VDS VOLTAGE | ©OVERCURRENTTRIP CIRCUIT
LEVEL (Vpscocry)
VDS |
< 1kQ to GND GND 0.06V &
N
VDS
33kQ + 5% to GND 0.7V £ 5% 0.12V
Riprive
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VDS RESISTANCE | vDS VOLTAGE | ©OVERCURRENTTRIP CIRCUIT
LEVEL (Vpscocry)
VDS
200KkQ) * 5% to GND 2V + 5% 0.24V
Riprive
VDS
> 2MQ to GND, Hi-Z 3V * 5% 0.48V K—0
AVDD \
68kQ * 5% to AVDD 4V + 5% 0.96V
VDS
D]
AVDD S
< 1KQ to AVDD AVDD Disabled
VDS )
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7.3.12 R

SR EBRERIREEM NMOS (Vesn) iR IREHEB L. BRERHEE VM I VCP 5|z BiEiE— N B588. It 1E
CPH #1 CPL 3|l Z [B/EE—MK ESR [ EERER. I VM BE[E{KT 13.5V B, LtbEERAEGSILES, HFETHNT%
FTF 2 xVym - 1.5VH Vyepo 2 VM BB[ERBT 13.5V B, BRERIET Ve FEZEFT Vum + 10.2V,

VM

Y
\/

\

TuF ——

VCP

o) | F Y

VM

Charge

0.TMF —_— Pump
CPL
{

)
A

{
\/

{
A

Figure 34. Charge Pump Block Diagram

7.3.13 HRIESH $H 1L

THAL BB B AR X mh4a tH BB R PRI VeesyBBIE, URIFINE FET 21T, [EBEHURER —RTI“RELI. i
BBE MU AR EPTIRENES FET AUA IR E,

Ves
(e} VM
— o
:}L P> » | (Reverse)
/ GHx ||_
- O ||‘<‘}
r 3
L — L
— Ves > Ve
k)
— >l
1 SHx
Predriver * O
Veis < Ves negative
(o]
-
»}L -
GLx
3 0 IH—}L
'—
|_
,t} R sense)
L PGND
\/ E

Figure 35. Gate Drive Clamp
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7.3.14 {RIPEEEE
DR702Q/703Q S EIBHLE VM RE. BESEAE. 1. MRIREHEAEEAT R,

7.3.14.1 VM R[EFSi(UVLO2)

g03R VM 5180 EREBERT VM RIEBERERE(Vuvioz), H HFRBIFRE FET KRER, BERR[EREA, nFAULT 3
BR#RIX s AT, DR703Q 231489 VM_UVFL IR E i, = VM BEAZE UVLO2 S{ELL LR, 1#RFIRE. nFAULT
§IH£|]T£¢97%T’E1‘7'}'<EE¥¥E&, {8 DR703Q & #& LAY VM_UVFL I fRFEFIR BT, HEEIE N CLR_FLT {URERR.

BIfekai H R shas 4% 22 A, DR703Q k& LAY SPI i E W ASRILMIEME L, £ VM BE TEHZJEEEJ\I_ IZTZHE(VUVLm)Z
Al 12%411%¢%T§EWﬁﬁﬁiaﬁﬁlﬁﬁbﬂk,_\o DR703Q #£—/X tH, &F7Fas 0x00 195 2 (U=iET VM XEikbE, &
WHE—R EBEBRHEE,

7.3.14.2 iZ3§/RE(UVLOT)

gNR VM 3R LR BERTEEREREEEV o), WAEEEREN, 5 VM BEEAE UVLO1 HEI L, &
RS . NFAULT 5FITELIRZSHEABINZAEME T, AANHEAE VM REBRERNIIR. & VM BERREIZXERE
UTREE SPIIRE,

7.3.14.3 VCP R[EFIHi(CPUV)

4NR VCP 5| fi_ERYEBERFBARXE(CPUV)SIERNBIERE, H RRIFRE FET S EMAH B nFAULT 51EI#RIXEN A
{8, DR703Q 284 LAY VCP_UVFL Utk &, & VCP B[E LF 5| CPUV SMELL LAY, #@{ERE. nFAULT 5|MITT#
RS /EF, 18 DR703Q 2814 LAY VCP_UVFL I{RFFIZEIRTS, BEEIE N CLR_FLT U3k ElR. DR703Q £—X L
B, 178 0x00 1% 3 (U AR VCP REMIE, BINE R EBEEFRLIE,

7.3.14.4 i3 R{RIA(OCP)

BT S AISMER FET EBY VDS [EBERIQMT M. SNRIXTN FET FimRYEREHEIT Vosoce) BB FRIBT BT OCP fris g fk et
i8], MER%EUS OCP H4, $AfG H 5T BIPRE FET ##EEEA, nFAULT 5|HI3EIRE KB, DR703Q 2814+H7 OCP it
B, IXEhERTE tremyPY BT EEFMBAH. nFAULT 5IHI7ZEE XM Bl /eERENEBEF.

MREFAHNAEE, WEFEE, NRBEFBFE, NWNEESEEHFE nFAULT 5|I1ZNEEBF, DR703Q LAY
OCP RIS BT, HEI@I S N CLR_FLT fiK5FR. BR T Itk FETVDS imflgsz5h, 4058 SP 51H1_LAYEEEET Vspocr)
FH nFAULT 5IBPRIXENNREEF, NS EITRE . DR703Q 24+HH) OCP IBIRE,

7.3.14.5 RIER)ZE IS (GDF)

GHx # GLx 5|fIXZ 2 n#z, WNSRIMEB FET Mtk _ERYEBIETE torve Bt Bl R B AR R, MALNZIMR RS 5=,
90 GHx 8 GLx 5If15 GND. SHx 8¢ VM 5IRiiEEs, M REIEHFE, t5h, WMRFTER IDRIVE IRE T UFFRIMNB
FET, M=% EMMRIREERHIE. H ARBYFRE FET #B4REEA, nFAULT 51RI#IRENA(REE T, DR703Q 25(+RY GDF {ii=
WE L, £ OCP B (trery)) I /5, KehiZFERE A, nFAULT 5IRITEIRERE X, {8 DR703Q 254 L#Y GDF
UFRFIZERS, BE@EIE AN CLR_FLT K5k,

7.3.14.6 HEET(GDF)

MREHRECREBT TsoBE, N HFFRIFRE FET EEER, BRERXHA, AVDD fRERKEA, nFAULT 315K
A{EET, DR703Q 23140 OTSD b Efil, TECREMRT Tso Thys BEE, BEFRBEHMEIETIT. nFAULT 51H]
RS EREN, (B DR703Q 25+ LAY OTSD (UfRIFENIRE, HEIEIE N CLR_FLT (I3RERR.
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7.3.14.7 B 1HHIE({XR WDFLT. DR7030Q)

FILUS A MCU &I 151088, LIRS DR703Q K& RIIMEDIEHISZ A TIE s IRSH A T ERRES. SPI &I T JuEd
SPI Al WD_EN fuE X\ 1 RERFRIANER T2, WD_EN i3 0), HE 1JAERERY, RERER 88 15EI1TRYE] WD_DLY
iR B RIAYa)E]FRE. MCU #4J07E WD_DLY {iig & BYRYa] BIfRAIREN S 728 ithit Ox00 LIEER 1. MRAIFESEE]
HA, WI/EF nWDFLT 51/, Z/=A nWDFLT 518y, S&EUTER:

*  NWDFLT 5| B Z1E 64ps.

e nFAULT 53|BIE R

e WD_EN fiI#i&5hk.

*  HHEFRE FET 2,
WDFLT i fRF5E, HEIREELL, BEI CLR FLT #E AN 1, Table 19 5IH T 234 ERE R A TSR,
Table 19. Fault Response

FAULT CONDITION H-BRIDGE | CHARGE PUMP| AvVDD DvDD RECOVERY
E’LmLUg)de’m"qge E’SV“Q;VV#V&?(; Disabled Disabled | Disabled | Operating zgvg;,";;vg;;
z/gppuggdefvomge l/v]c'P5 ’St;/QC)P,Uw Vw | bisabled Operating Operating | Operating z/\}'\f; i \]/(gp}li\,ll)o)
g(\z:‘océ;E(TOCP) st; i Y@S(OCP’ Vse Disabled Operating | Operating | Operating | tremyy
?GogT:)Driver Fault S:gte\gﬁgggecﬁer Disabled Operating Operating | Operating | trewry)

torIvE)
m;‘;[‘%bg Fault g(ogﬁgsog fimer Disabled Operating | Operating | Operating | CLR_FLT bit
I?:D’;“"' Shutdown 1 16 (150°C, min) | Disabled Disabled | Disabled | Operating I;silsg"t‘géfg‘_’)s Is

7.3.14.8 HBiERIZFRIP

A LASEHE Figure 36 B REBRIPF AR R T R A ERFENFM, ZBEREE L THIINAL:
*  NMOS 7N &

« NPNBJT

o iRE

e 10kQ EE
e 43kQ EBE
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0.1uF

CP1 CP2

!

43kQ
10kQ I
AV ”4—}
1WF 7
[ o o o
q
| o i Bulk | *+
+H g lOuF(min);;
VCP VM

GHI1

SH1

GL1

—
GH2 H_}L
'_

SH2
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Lo | M}
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Figure 36. Reverse Supply Protection
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7.3.15 fE4iEO

DR702Q BBfHZOAVFERE SPI BB R TECEIRE, BFIFFrATIREE R DR703Q RE—FAIECE, RO ELE

T M ECEIREREERN:
o o HIRE N 25ps,
s BRBERET,

«  VREF 3|BIEERIERERIHEE(100%),
. EFRIRARES 19.8V/V WETES,
7.3.15.1 IDRIVE (6-LEVEL INPUT)

IDRIVE 5 |B) LRy B BB FE 1% & I B FR AN IE(E B IDRIVE &, 90 Table 20 A%,

Table 20. DR702Q IDRIVE Settings

<tkatoGND | eND | TSTEEE TR | e 1omA | Lowaide 17mA | Lowside. 20mA
B 2s%I0GND |07V 5% 3T T | O e 20mA | Lowaide samA | Lonside: doma
2000 5% o OND | 2v 5% | [ OTes T | e somA | Lowaide 7omA | Lowside: 87ma.
>2MO 0 GND. HiZ | 3V x5t | [0 e e 120mh | Lonside: 20amA | Lowaider 240mA
6802 5% 10 AVDD | v 5% | | e, 170mA | Lowaide 280mA | Lowside: 305mA
<1kQ1oAVDD | AVDD | [OTRCE T eavaider 220mA | lLomaide: 360mA | Lowaide 422mA

7.3.15.2 UDS (6-LEVEL INPUT)

This input controls the VDS monitor trip voltage as listed in Table 21.

Table 21. DR702Q VDS Settings

VDS RESISTANCE VDS VOLTAGE OVERCURRENT TRIP LEVEL (Vpscoce))
< TkQ to GND GND 0.06V
33kQ £ 5% to GND 0.7V £ 5% 0.12v
200k = 5% to GND 2V £ 5% 0.24v
> 2MQ to GND, Hi-Z 3V £5% 0.48Vv
68kQ £ 5% to AVDD 4V £ 5% 0.96V
< 1kQ to AVDD AVDD Disabled
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7.4 #FIHEEIRTL

DR702Q/703Q 25+ FERMIAZSERIE nSLEEP SR, 7EREIRRIUT, BARKER, HF FET ®ERE HI-Z KE,
AVDD #1 DVDD #2[E 88522 F. T2 884 N BERRAR T 2 A, nSLEEP 5 |Bl_EBY T FEIE 2 fRdh e tsieery B iBlo W15R NSLEEP
51z, DR702Q/703Q == BafiRHEIRIET . 7EMEEEHH RS Z AT twake BT iE)o

7£ DR703Q i&& L, SPIIKE7EIBY UVLO i HEERE N EE, & nSLEEP 5|IZ{REY, FRESMIR H # FET &B#E2
o MRS I# GHx #ASBEENIE M T SHX, TEMMRSIH GLx #WAIEH#, ZHRHEMN VM BER URTE L
FEAY ] (fon) BR8], f8EF8 GHx #0 SHx 3|1 GLx #1 GND 5|flz [afv5s FhIEBEZ ALY, by, MODE 3|zt
IFNfERE. JRITHAFT PWM SNEN IS B IER(E, 1ZIR(FE LB IR M AERIE U A3 BliTE,

7.5 {RiE

7.5.1 BiTIMiEO(SPI)

SPI({X[R DR703Q)A TR BEIREFEE. BITSHMIRLHIZEE S, DR703Q SPI E MAURIL FIiETTo SPI I ALIE(SDI)F
B—1 16 UF. — 15 Im<. 3 DNEXAM 8 EIEHM. SPI ttHEIE(SDO)FH 8 (UFFasiEAR, Al 8 i
Ko

— N ERHVHESR LUK B LA T 5+
o BIEIRME(CPOL)LINIZE S 0o
o BIEMELI(CPHA)YRTUZE A 1o
* 3 nSCS 5IFIEENEETA nSCS 511 NS ETES, SCLK 51 FUAREF,
* I nSCS ESTHIREH, FRHI SCLK (5,
e L nSCS 5T NEEBFE, SCLK 5IMAMAEET,
* nSCS 3R M Z R E D 500ns BISEBFo
* Y nSCS3IMENBETH, SCLK A SDI 5| EREMAIESEITKZEE, HA SDO 31t FEEITIRT.
o WIHINTTEERY 16 1> SCLK A HA,
o BURTERTRRY T EOBHEIR, BURER A EAARIKED.
s EsBNMA(MSB)LEAB L,
s WFEa<, MRAXE SDISIHIHEEFDTFRET 16 i, NEKEMERH BBBEIZEET,
o WFEG?, EESANFEFRTHNEHRIET 5 U SHIEZEM SDO 31T H,
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7.5.2 SPI &=

SDI MNEIEF K 16 i, (AW

o 1 MMEEXEE AL, W (5 15 1)

o AU, AL 14E11)

o 3MNFEXfi, X (10 F 8)

o 8 NURE(I, D (7:0)
SDO Mt #IBFK 16 i, #l8 INLXfL, HIEFEWIARNFFRNAR,
XFENGES(W0 =0), SDO 5| _EHIMmEF 2 Ha11EE S NNEFas RIEER,
N FIEENES(W0 = 1), ML F 2 S Fi EE R Fa PR EE.
Table 22. SDI Input Data Word Format

R/W ADDRESS DON'T CARE DATA
B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 BS B4 B3 B2 Bl BO
WO A3 A2 Al AO X X X D7 D6 D5 D4 D3 D2 D1 DO

Table 23. SDO Output Data Word Format
DON'T CARE DATA
B15 | B14 | B13 | B12 | BI11 | B0 | B9 B8 B7 B6 | B5 B4 | B3 B2 B1 BO
X X X X X X X X D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

nSCS

SDI X >K MSB

SDO z >< MSB

Capture
Point

|
|
[
|
|
|
Propagate I
Point |

Figure 37. SPI Transaction

SCLK 5|MI7E28+ BRI {REE T, LASEILAI§ERY SPI 55, MR SCLK 5IMIRBERIEFENEBRY AR, ZINIEINES
[EHITREIA SPI RN E S ((EAFFR) BRI ENEEES. MX M EPEZINESPIEEREIEN Z K EF -
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7.6 REGISTER MAPS
Table 24. DR703Q Memory Map
REGISTER ACCESS | ADDRESS
NAME / 6 S 4 3 2 1 0 TYPE (HEX)
FAULT FAULT | WDFLT GDF ocp |YMUVFIVCP UV ey | omw R 0
Status L FL
VDSSF”" H2 GDF | L2 GDF | H1 GDF | L1 GDF | H2_ VDS | L2 VDS | H1 VDS | L1 VDS R 1
Main Chip ID LOCK INT/PH | IN2/EN | CLR_FLT R/W 2
'DR%EDG”C’ TDEAD WD_EN WD_DLY IDRIVE R/W 3
DIS H2 | DIS L2 [DIS H1_| DIS L1_
VDS SO LIM VDS VDS VDS VDS VDS R/W 4
Config TOFF | CHOP_IDS | VREF_SCL SH_EN GAIN_CS R/W 5
Table 25. Access Type Codes
ACCESS TYPE | CODE | DESCRIPTION
READ TYPE
R ‘ R ] Read
WRITE TYPE
w \ w ] Write

7.6.1 STATUS REGISTERS

The status registers are used to report warning and fault conditions. Status registers are read only registers.
Table 26 lists the memory-mapped registers for the status registers. All register offset addresses not listed in
Table 26 should be considered as reserved locations and the register contents should not be modified.

Table 26. Status Registers

ADDRESS REGISTER NAME
0x00h FAULT status
0x01h VDS and GDF status

7.6.2 FAULT STATUS REGISTER (ADDRESS = 0XOOH)
FAULT status is shown in Table 27 and described in Table 28. Return to Summary Table.

Read only. For the first power-on, the register is read out to be 0x8C. It is normal as both VM and VCP will go
through undervoltage threshold when digital is active. Hence, clear faults just after the power-on.

Table 27. FAULT Status Register

7 6 5 4 3 2 1 0
FAULT WDFLT GDF ocCpP VM_UVFL VCP_UVFL OTSD Oo1TW
R-0b R-O0b R-0b R-0b R-0b R-0b R-0b R-0b

Table 28. FAULT Status Field Descriptions

BIT FIELD TYPE DEFAULT DESCRIPTION

7 FAULT R 1b Logic OR of the FAULT status register, excluding the OTW bit
6 WDFLT R Ob Watchdog time-out fault

5 GDF R Ob Indicate gate drive fault condition

4 OCP R Ob Indicate VDS monitor overcurrent fault condition

3 VM_UVFL R 1b Indicate VM undervoltage lockout fault condition

2 VCP_UVFL R 1b Indicate charge-pump undervoltage fault condition

1 OTSD R 0b Indicate overtemperature shutdown

0 oW R Ob Indicate overtemperature warning
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7.6.3 VDS AND GDF STATUS REGISTER NAME (ADDRESS = 0XO1H)

VDS and GDF status is shown in Table 29 and described in Table 30. Return to Summary Table.

Read only
Table 29.VDS and GDF Status Register
7 6 5 4 3 2 1 0
H2_GDF L2_GDF H1_GDF L1_GDF H2_VDS L2_VDS H1_VDS L1_VDS
R-0b R-Ob R-O0b R-Ob R-Ob R-Ob R-Ob R-Ob

Table 30.VDS and GDF Status Field Descriptions

BIT FIELD TYPE | DEFAULT DESCRIPTION

7 H2_GDF R Ob Indicate gate drive fault on the high-side FET of half-bridge 2

6 L2_GDF R Ob Indicate gate drive fault on the low-side FET of half-bridge 2

5 H1_GDF R Ob Indicate gate drive fault on the high-side FET of half-bridge 1

4 L1_GDF R Ob Indicate gate drive fault on the low-side FET of half-bridge 1

3 H2_VDS R Ob Indicate VDS monitor overcurrent fault on the high-side FET of half-bridge 2
2 L2_VDS R Ob Indicate VDS monitor overcurrent fault on the low-side FET of half-bridge 2
1 H1_VDS R Ob Indicate VDS monitor overcurrent fault on the high-side FET of half-bridge 1
0 L1_VDS R Ob Indicate VDS monitor overcurrent fault on the low-side FET of half-bridge 1

7.6.4 CONTROL REGISTERS

The control registers are used to configure the device. Control registers are read and write capable. Table
31 lists the memory-mapped registers for the status registers. All register offset addresses not listed in Table 31
should be considered as reserved locations and the register contents should not be modified.

Table 31. Control Registers

ADDRESS REGISTER NAME
0x02h Main control
0x03h IDRIVE and WD control
0x04h VDS control
0x05h Config control

7.6.5 MAIN CONTROL REGISTER NAME (ADDRESS = 0XO2H)

Main control is shown in Table 32 and described in Table 33. Return to Summary Table.
Read and write

Table 32. Main Control Register

7 | 6 5 ] 4 3 2 1 0
Chip ID LOCK IN1/PH IN2/EN CLR_FLT
RO1b R/W-011b R/W-0b R/W-0b R/W-0b

Table 33. Main Control Field Descriptions
BIT FIELD TYPE | DEFAULT DESCRIPTION
7-6 Chip ID R 0lb Chip ID and read only.

Write 110b fo lock the settings by ignoring further register changes except
to address 0x02h. Writing any sequence other than 110b has no effect

5-3 LOCK R/W 011b when unlocked.

Write 011b tfo this register to unlock all registers. Writing any sequence
other than 011b has no effect when locked.

2 IN1/PH R/W Ob This bit is ORed with the IN1/PH pin.
1 IN2/EN R/W Ob This bit is ORed with the IN2/EN pin
0 CLR_FLT R/W Ob Write a 1 to this bit to clear the fault bits.
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7.6.6 IDRIVE AND WD CONTROL REGISTER NAME (ADDRESS = 0XO3H)

IDRIVE and WD control is shown in Table 34 and described in Table 35. Return to Summary Table.

Read and write
Table 34. IDRIVE and WD Register

7 | 6 5 4 3 2 1 0
TDEAD WD_EN WD_DLY IDRIVE
R/W-00b R/W-0b R/W-00b R/W-111b

Table 35. IDRIVE and WD Field Descriptions

BIT FIELD TYPE |DEFAULT DESCRIPTION
Dead time
00b = 120ns
7-6 TDEAD R/W 00b 01b = 240ns
10b = 480ns
11b = 960ns

5 WD_EN R/W Ob Enable or disable the watchdog time (disabled by default)

Watchdog timeout delay (if WD_EN = 1)

00b = 10ms

O0Tb =20ms

10b = 50ms

11b = 100ms

Set the peak source current and peak sink current of the gate drive. Table 36

lists the bit settings.

4-3 | WD_DLY | R/W 00b

2-0 IDRIVE R/W 111b

Table 36. IDRIVE Bit Settings

BIT VALUE SOURCE CURRENT SINK CURRENT
Vvm = 5.5V Vym = 13.5V Vvm = 5.5V Vym = 13.5V

000b High-side: 6mA High-side: 10mA High-side: 14mA High-side: 20mA
Low-side: 8mA Low-side: 10mA Low-side: 17mA Low-side: 20mA

001b High-side: 12mA High-side: 20mA High-side: 28mA High-side: 40mA
Low-side: TémA Low-side: 20mA Low-side: 35mA Low-side: 40mA

010b High-side: 30mA High-side: 48mA High-side: 72mA High-side: 100mA
Low-side: 39mA Low-side: 50mA Low-side: 75mA Low-side: 87mA

011b High-side: 42mA High-side:67 mA High-side: 100mA High-side: 140mA
Low-side: 54mA Low-side:70 mA Low-side:108 mA Low-side:125 mA

100b High-side: 60mA High-side:95 mA High-side: 140mA High-side: 200mA
Low-side: 77mA Low-side:100 mA Low-side: 158mA Low-side: 184mA

101b High-side: 100mA High-side: 162mA High-side: 180mA High-side: 263mA
Low-side: 100mA Low-side: 120mA Low-side: 204mA Low-side: 240mA

110b High-side: 130mA High-side: 199mA High-side: 250mA High-side: 354mA
Low-side: 139mA Low-side: 170mA Low-side: 280mA Low-side: 325mA

11b High-side: 160mA High-side: 245mA High-side: 320mA High-side: 454mA
Low-side: 178mA Low-side: 220mA Low-side: 360mA Low-side: 422mA
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7.6.7 VDS CONTROL REGISTER NAME (ADDRESS = 0XO4H)

VDS control is shown in Table 37 and described in Table 38. Return to Summary Table.

Read and write

Table 37.VDS Control Register

7

6

| 5

3

2

1

0

SO_LIM

VDS

DIS_H2_VDS

DIS_L2_VDS

DIS_H1_VDS

DIS_L1_VDS

R/W-0b

R/W-111b

R/W-0b

R/W-0b

R/W-0b

R/W-0b

Table 38.VDS Control Field Descriptions

BIT FIELD

TYPE

DEFAULT

DESCRIPTION

7

SO_LIM

R/W

Ob

Ob = Default operation
1b = SO output is voltage-limited to 3.6V

64 VDS

R/W

111b

Set the Vpsocry monitor for each FET
000b = 0.06V

001b = 0.145V

010b = 0.17V

011b =0.2V

100b = 0.12V

101b = 0.24V

110b = 0.48V

111b = 0.96V

DIS_H2_VDS

R/W

Ob

Disable the VDS monitor on the high-side FET of half-bridge 2 (enabled by
default)

DIS_L2_VDS

R/W

Ob

Disable the VDS monitor on the low-side FET of half-bridge 2 (enabled by
default)

DIS_H1_VDS

R/W

Ob

Disable the VDS monitor on the high-side FET of half-bridge 1 (enabled by
default)

DIS_L1_VDS

R/W

Ob

Disable the VDS monitor on the low-side FET of half-bridge 1 (enabled by
default)
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7.6.8 CONFIG CONTROL REGISTER NAME (ADDRESS = 0XO5H)

Config control is shown in Table 39 and described in Table 40. Return to Summary Table.

Read and write

Table 39. Config Control Register

7 | 6 5 4 3 2 1 0
TOFF CHOP_IDS VREF_SCL SH_EN GAIN_CS
R/W-00b R/W-0b R/W-00b R/W-0b R/W-01b

Table 40. Config Control Field Descriptions

BIT

FIELD

TYPE

DEFAULT

DESCRIPTION

7-6

TOFF

R/W

00b

Off time for PWM current chopping
00b = 25us

01b = 50us

10b = 100us

11b = 200us

CHOP_IDS

R/W

Ob

Disable current regulation (enabled by default)

4-3

VREF_SCL

R/W

00b

Scale factor for the VREF input
00b = 100%

01b =75%

10b = 50%

11b = 25%

SH_EN

R/W

Ob

Enable sample and hold operation of the shunt ampilifier (disabled by
default)

GAIN_CS

R/W

O1b

Shunt ampilifier gain setting
00b = 10V/V

01b = 19.8V/V

10b = 39.4V/V

11b =78V/V
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8. FZ MM

=S
LUTNBEEHIHEERE AnalogySemi 234FISERI—E853, AnalogySemi AMRIEE &R
%, AnalogySemi WE P ERERESR GBS ESMNINNA &4 NIIEFNR AT TS0 5E LU
INRAIHEE,

8.1 BB/

DR702Q #8AIW F3IN A

M
‘I 1 VM
0.14F Bulk o
0.1uF 1WF E
o :
) Bulk
8| 5| 8| & &| 5] g g & |v
:
[8) — T o s Z o o~
2 55 ¢ 5 52 5% &
a
#GND > ol
1
>—2{iNpH sz} ® IH- 'y
[ 1 f
> inzzen . | N[22 < @
|
4 | 21
|
? GND | GND : SP 10mQ % ;
5 lioRIvE : (PAD) | o }2 . ~{|—<— A4
| r .
| t
200k 6 lvbs I J7: s |12
Lo ___Y1I
'—0
0Q #GND o |2
1
> nsier GND ]7<7 I|-<- A
— w D
[a)
2 0 ¢ 8 8
c = DO < > %] (J_)

<}—9 GND

10kQ

Figure 38. DR702Q Typical Application Schematic
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8.1.1 ¥zt E
8.1.1.1 JM3B FeT %EIF

DR702Q FET MiEFEETHEARAEM PWM HHME, EMRITE FET IXK&hES, RohFNIER|(slow decay)@FE
BRERBER Equation 3,

lvep
Q, < 3
7 tewm ©)

Hep:
o fowm BN AT DR702Q HMNBIERAFRE PWM SRS Y EimEmE, DIRAENE,
® IVCPIEEEE:?%EE%; EYH%:_F VM EE,EO
A ERETEME RS F PWM $7=, 40 Equation 4 FiTo
1

f <— 4
PWWD tort + t(BLANK) @

I, NBRLZH VM BEHR 7V (lver = 8MA)FH{EF 40kHz BISA PWM S, N DR702Q 23§45 Qg ik 200nC
Y FET,

SNER N A EoR h R R (S E R R @I a2z 832 ), 1B Equation 5 HE &KX FET Xzhae .

lvep
Q<—7F7— 5
97 2x fewm) ©)

8.1.1.2 IDRIVE g &

IDRIVE EB7R21R1E FET AUMIR BT SRAEIEM, 24 MACE IDRIVE SR, LUE FET HHRTE torve FYEINSE 275, SNRFTIE
BY IDRIVE B33 F45ERY FET K AMR, N FET AIRET AT 2 T8, BIEMRFIHRRISNR FET M BT RANIFE XL
8, LOREMNAELENRELSE,

4 F L B AR (Qqa) MIFT AL FHBTIE1(H)H9 FET, BTIURSE Equation 6 4% IDRIVE 37,
S]
Iprive > t—gd 6)
KRR E /IR EBRE A 8.4nC H EFREN L FABYEIZYJ 100ns Z 300ns, NfER Equation 7 3tE&E &/)\ IDRIVE (loriver)
£/ Equation 8 itE &K IDRIVE (lorive2)o
Ipriver = 8.4nC / 100ns = 84mA @)
Iprivez = 8.4nC / 300ns = 28mA (8)

79 IDRIVE 3EFE—171F 28mA 71 84mA Z [BJAYE, T3 XMIE N, BIEE AL 50mA BYREE T IDRIVE {E(AZI 100mA
RERR). ZEMNEEIFE— 200kQ AIEFEM IDRIVE 5| flE,

8.1.1.3 VDS fir &

VDS 5T E{ERBE VosocrtRHE FET RIS AR Ivos Ml RosenBLEo RIREBE Vosrer BB AR Ivos Fe LA FET B Roseonyo
DR702Q 19 VDS 5|7+ VDS a3t & HE Voscocrye DR703Q B VDS ZF 1728 HY VDS i1 Vosocry BB IE. FH
Equation 9 i+ & BkE BB,

Vpsrer 9

1R FET B9 Rosomy /I 1.8MQ H BFTFERISRABRMR/NTF 100A, M Vosrer BEZFTF 180mV, 40 Equation 10 Fi7R.

IF UG, 79 VosoerdttE—INF 180mV BB, FLERZAIEET 0.12V B VosocrBo B4 Vosocr @&/ 0.12V,
EfEA SPI ({XPR DR703Q)ZNTE VDS St E—1 33k EBFRIEM(XPR DR702Q), VDS 5|0l LUAD & FiEFE M
VosochBIEBE. BX VDS RENEZER, FSM VDS PIN &5,

VDSFET = IVDS X RDS(on) = 100A x 1.8mQ = 180mV (10)
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8.1.1.4 HNamEEIE

3R BB AR BRI BB PR &N VREF 5|f_EAVRINEBEIRE. £/ Equation 11 IHEEBAR(Ichory)e DR702Q HIAA2EIG#
Av 79 19.8V/V, ViolBE N 3.7mV (BZHAN).

Vvrer - Vio x Ay

lichor) = Ay x Risenee) an

Ba0, SNSRFRFERVATIREEM 156A, A ReenseyieE 10mQ BYE. FLb, Vvrer BIEXIA 2.975V, M AVDD (5V)5 |
AII—NEEEDESS, B Vwrer IRERNKRL 2,975V, 7 R2 1%E+E 13kQ BYE, /9 R1 (VREF EBFE23)1%E4E 19.1kQ 89E. 0
RAFEHEMITKE, WA USRI B FE S HREMI FET RYJRIRAZE M, SN 0 SP R REEMI FET BYJRMR, VREF RZi%E#E
Z|J AVDD,

9. BiR{R BT

DR702Q 2&54i% it FAF7E 5.5V = 45V BN BEBIR(VMYSEEMNIZTT. FUEEN VM /Y 0.1uF BEB BB LR B8
50 DR702Q 83K E, L5, HAE VM I EME—NMEELD AN 10uF WABEBREE, ZSEIIMEBY H 7 FET,
EFEBFIMNIRBEHITE Ao

9.1 ZiBHZA

EREANNEBINRDRRRITFN—NEERR, FRESHNABEEEmN, BERRRZEM T MANYIERT,
FREREEANANERTFZMER, 8.

o BHNARSFIRHRAER

o HRREAMBEIREAHERAEE

 HEMENRSZENFTEBRE

s AIERBEBELUR

o [ERREBHREERER. TRIERMT HEN)

o EBHHIEAEI

%ﬁ*ﬂ%*ﬂ%@ﬁt%éﬁZl‘ﬂE’ﬂ%ﬁi%l@l‘E%U?%ﬁ%iﬁ”ﬁ*%ﬁ’\]ﬁi@o MRBBRBAXN, RGN T EZBS AR, It
FEBEESTM. SEREBNABTERRN, BIBERFRE, JUESRERHABM. BEREMRTHEE, EF
EHITRAERNRAUAE SEXN N ARBEBRR.

Parasitic Wire
Inductance
Power Supply % Motor Drive System
———————————————— T

[T

Motor

Local IC Bypass
Bulk Capacitor Capacitor

; } M ; f‘\ ——K » Driver

Figure 39. Example Setup of Motor Drive System With External Power Supply
AREEBRBNGEBEN ST ILIEBE, UEBRBNREN[TBYEEMBREEZNIE R,
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10. 6/
10.1 H /RN

R fEFRE ESR A REB ARG VM SIHIZRER, 2N VM SUEEN 0.1uF, ZEBERVNEER IR VM 5/
E, @I EELT M TEERDIZER GND 51/, VM 3IEIEALTERIIEN VM AR BB A 885 iRk,
ZEREAI R BEERSE, FELAELN 10uF.

WIFE CPL A1 CPH 3|1 Z B E — MK ESR FAE AR, 2N VM BEEEN 0.1uF, BB ARBRNEETR AL
SIIEIE, HAE VM 1 VCP 3IfIZ B E — MK ESR FEE A, #HF 16V BUEE 1uF. B ZAHRETRAIAE
E i) 1l SEvA—

ERTEREN 6.3V NFEEE A2 AVDD #1 DVDD 5|HISZEREIM, FXLEZREREIRA RIS IMKE.

fEARIRIIELLNE SP A0 SN 5| fliE1EZE ResenseyFBFE AR

10.2 H /T

E5% EVM 3& &1 AnalogySemi $5E #¥.
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11. PACKAGE INFORMATION

The DR702Q/703Q is available in the QFN-32 package. Figure 40 shows the package view.
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Table 41 provides detailed information about the dimensions.

Table 41. Dimensions

DIMENSIONS IN MILLIMETERS

PARAMETER SYMBOL MIN NOM MAX
Total Thickness A 0.8 0.85 0.9
Stand Off Al 0 0.02 0.05
Mold Thickness A2 — 0.65 —
L/F Thickness A3 0.203 REF
Side Wettable Depth A4 0.075 — 0.2
Lead Width b 0.2 0.25 0.3
i X D 5BSC
Body Size v £ 5 BSC
Lead Pitch e 0.5 BSC
. X D2 3.4 3.5 3.6
EP Size Y E2 34 35 36
L 0.3 0.4 0.5
Lead Length T 0.4 REF
Side Wettable Width L2 0 — 0.075
Lead Tip to Exposed Pad Edge K 0.35 REF
Package Edge Tolerance aaa 0.1
Mold Flatness cce 0.1
Coplanarity eee 0.08
Lead Offset bbb 0.1
Exposed Pad Offset fff 0.1
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12. TAPE AND REEL INFORMATION

Figure 41 illustrates the carrier tape.
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Notes:

1. Cover tape width: 9.3 £ 0.10.

2. Cumulative tolerance of 10 sprocket hole pitch: +0.20 (max).
3. Camber. not to exceed Tmm in 250mm.

4. Mold#: QFN-32.

5. All dimensions: mm.

6. Direction of view: = ©

1.1+£0.10

Figure 41. Carrier Tape Drawing
Table 42 provides information about tape and reel.
Table 42. Tape and Reel Information

PACKAGE REEL/ | INNER BOX/ INNER BOX CARTON
TYPE REEL | QIY/REEL| \\NERBOX | cArTON | STY/CARTON | “gi7e vy SIZE (MM)
SN2 13" 4000 ] 8 32000 336+336*448 |  420*355*365

Figure 42 shows the product loading orientation—pin 1 is assigned at Q2.

O O O O

Q1T Q2 Ql i Q2

Pin 1

Q3 i 4 Q3 i Q4

* Q: Pocket quadrant

Figure 42. Product Loading Orientation
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REVISION HISTORY

REVISION DATE DESCRIPTION
Rev A 04 April 2023 Rev A release.
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