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DRV8363-Q1 48V Battery Three-Phase Smart Gate Driver with Accurate Current
Sensing and Advanced Monitoring

1 Features

AEC-Q100 Test Guidance for automotive

applications

— Device ambient temperature: —40°C to +125°C

Three phase half-bridge gate driver

— Dirives six N-channel MOSFETs (NMOS)

— 8 to 85V wide operating voltage range

— Bootstrap architecture for high-side gate driver

— Supports 50mA average gate switching current
enables driving 400nC MOSFETs at 20kHz

— Trickle charge pump to support 100% PWM
duty cycle and to generate overdrive supply
to drive external cut-off or reverse polarity
protection circuit

Smart Gate Drive architecture

— 15-level configurable peak gate drive current up
to 1000 / 2000mA (source / sink)

— Closed-loop automatic deadtime insertion
based on gate-source voltage monitoring

— Configurable soft shutdown to minimize
inductive voltage spikes during overcurrent
shutdown

Low-side Current Sense Amplifier

— 1mV low input offset across temperature

— 4-level adjustable gain

— Adjustable output bias to support unidirectional
or bidirectional sensing

SPI-based detailed configuration and diagnostics

DRVOFF pin to disable driver independently

High voltage wake up pin (nSLEEP)

Dedicated ASCIN pin to control motor braking

(active short circuit)

6x, 3%, 1x, and Independent PWM Modes

Supports 3.3V and 5V Logic Inputs

Integrated protection features

— Battery and power supply voltage monitors

MOSFET Vpg and Rgense OVer current monitors

MOSFET Vgg gate fault monitors

Device thermal warning and shutdown

Fault condition indicator pin

2 Applications

48V Automotive Motor Control Applications
— Fuel, Water and Oil Pumps

— Automotive Fans and Blowers

— Automotive Body Motors

— Transmission Actuators

— Automotive BLDC and PMSM motors
E-Mobility, E-Bikes, E-Scooters

3 Description

The DRV8363-Q1 is an integrated smart gate driver
for 48V automotive three-phase BLDC applications.
The device provides three half-bridge gate drivers,
each capable of driving high-side and low-side
N-channel power MOSFETs. The DRV8363-Q1
generates the correct gate drive voltages using an
external 12V supply and an integrated bootstrap diode
for the high-side MOSFETs. The Smart Gate Drive
architecture supports configurable peak gate drive
current from 16mA up to 1A source and 2A sink. The
DRV8363-Q1 can operate with a wide input range
from 8V to 85V at the motor connection. A trickle
charge pump allows for the gate drivers to support
100% PWM duty cycle control and provides overdrive
gate drive voltage of external switches.

The DRV8363-Q1 provides low-side current sense
amplifiers to support resistor based low-side
current sensing. The low offset of the amplifiers
enables the system to obtain precise motor current
measurements.

A wide range of diagnostics and protection features
are integrated with the DRV8363-Q1 enables a robust
motor drive system design and helps eliminate the
need of external components. The highly configurable
device response allows the device to be integrated
seamlessly into a variety of system designs.

Package Information

PART NUMBER PACKAGE(") PACKAGE SIZE
(NOMm)@)
DRV8363-Q1 QFN (48) 7mm x 7mm

(1)
@)

For all available packages, see the orderable addendum at
the end of the data sheet.

The package size (length x width) is a nominal value and
includes pins, where applicable.

8t0 15V 15 to 85V
DRVOFF DRV8363-Q1
nSLEEP »  Three-Phase )
5 ASCIN » Ga:i\giver Gate Drive é E
:_O: PWM N » .LC? 8 ; %
é SPI » 3x Current z=
:Current Sense Sense
| _nFAULT %

Simplified Schematic

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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4 Pin Functions 48-Pin DRV8363-Q1
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Figure 4-1. DRV8363-Q1 Package 48-Pin QFN With Exposed Thermal Pad Top View

Table 4-1. Pin Functions (48-QFN)

PIN
/oM DESCRIPTION
NAME NO.
GLC 1 (0] Low-side gate driver output. Connect to the gate of the low-side power MOSFET.
SLC 2 | Low-side source sense input. Connect to the low-side power MOSFET source.
Low-side current shunt amplifier input. Connect to the low-side power MOSFET source and
SPA 3 | ) . .
high-side of the current shunt resistor.
SNA 4 | Current sense amplifier input. Connect to the low-side of the current shunt resistor.
Low-side current shunt amplifier input. Connect to the low-side power MOSFET source and
SPB 5 | . . .
high-side of the current shunt resistor.
SNB 6 | Current sense amplifier input. Connect to the low-side of the current shunt resistor.
Low-side current shunt amplifier input. Connect to the low-side power MOSFET source and
SPC 7 | . . .
high-side of the current shunt resistor.
SNC 8 | Current sense amplifier input. Connect to the low-side of the current shunt resistor.
DRVOFF 9 | Active high shutdown input to pull-down gate driver outputs GHx and GLx.
AGND 10 PWR Device ground.
INHA 11 | High-side gate driver control input. This pin controls the output of the high-side gate driver.
INLA 12 | Low-side gate driver control input. This pin controls the output of the low-side gate driver.
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Table 4-1. Pin Functions (48-QFN) (continued)

PIN
S i /o™ DESCRIPTION

INHB 13 | High-side gate driver control input. This pin controls the output of the high-side gate driver.

INLB 14 | Low-side gate driver control input. This pin controls the output of the low-side gate driver.

INHC 15 | High-side gate driver control input. This pin controls the output of the high-side gate driver.

INLC 16 | Low-side gate driver control input. This pin controls the output of the low-side gate driver.

SDO 17 (6] Serial data output.

SDI 18 | Serial data input.

SCLK 19 | Serial clock input.

nSCS 20 | Serial chip select.

nSLEEP 21 | Gate driver nSLEEP. When this pin is logic low the device goes to a low-power sleep
mode.

nFAULT 2 oD Zitlél:ri]g?i;;ﬁz;c;:ts‘i):tg:his pin is pulled logic low during a fault condition and requires an

VREF 23 PWR External voltage reference for current sense amplifiers.

SOC 24 (0] Current sense amplifier output.

SOB 25 (6] Current sense amplifier output.

SOA 26 (0] Current sense amplifier output.

GND 27 PWR Device ground

DVDD 28 PWR 3.3V / 5V LDO output. Connect to adjacent GND with a >10V-rated ceramic capacitor.

ASCIN 29 | ASC_) exte_rnal trigger pin. When this pin is logic high, the device turns on all three low-side
or high-side gates.

GVDD 30 PWR Gate driver power s_upply input. Connect an extemally regulated 8V-15V supply with a
GVDD-rated ceramic between the GVDD and GND pins.

NC 31 NC Not connected. Leave pin floating.

CPTL 32 PWR '(I;rll_’c_ll_(ll_eacnrljags_rp:r;ﬁizss.wmmng node. Connect a charge pump flying capacitor between

CPTH 33 PWR g‘:cﬁeacr%a?%p:?ﬂ SsIW|tch|ng node. Connect a charge pump flying capacitor between

VCP 34 PWR ;F/:ijo;l:lﬁh;;? pump storage capacitor. Connect a ceramic capacitor between VCP and

VDRAIN 35 PWR High-side drain sense and charge pump power supply input.

BSTA 36 (0] Bootstrap output pin. Connect a bootstrap capacitor between BSTA and SHA

SHA 37 | High-side source sense input. Connect to the high-side power MOSFET source.

GHA 38 (0] High-side gate driver output. Connect to the gate of the high-side power MOSFET.

GLA 39 (0] Low-side gate driver output. Connect to the gate of the low-side power MOSFET.

SLA 40 | Low-side source sense input. Connect to the low-side power MOSFET source.

SLB 41 | Low-side source sense input. Connect to the low-side power MOSFET source.

GLB 42 (0] Low-side gate driver output. Connect to the gate of the low-side power MOSFET.

GHB 43 (0] High-side gate driver output. Connect to the gate of the high-side power MOSFET.

SHB 44 | High-side source sense input. Connect to the high-side power MOSFET source.

BSTB 45 (0] Bootstrap output pin. Connect a bootstrap capacitor between BSTB and SHB

BSTC 46 (0] Bootstrap output pin. Connect a bootstrap capacitor between BSTC and SHC

SHC 47 | High-side source sense input. Connect to the high-side power MOSFET source.

GHC 48 (0] High-side gate driver output. Connect to the gate of the high-side power MOSFET.

(1)  Signal Types: | = Input, O = Output, /0 = Input or Output., PWR = Power
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5 Specification
5.1 Absolute Maximum Ratings

Over recommended operating conditions (unless otherwise noted)(")

MIN MAX| UNIT
Gate driver regulator pin voltage GVDD -0.3 20 Vv
High-side drain pin voltage VDRAIN -0.3 85 \Y
Bootstrap pin voltage BSTx -0.3 105 V
Bootstrap pin voltage BST with respect to SH -0.3 20 \
Logic pin voltage nSLEEP, DRVOFF, ASCIN -0.3 35 \Y
nFAULT -0.3 6
Logic pin voltage INHx, INLx -0.3 35 \%
SCLK, nSCS, SDI, SDO -0.3 6
Trickle charge pump output pin voltage VCP -0.3 100 V
Trickle charge pump high-side pin voltage CPTH -0.3 VCP + 0.3 V
Trickle charge pump low-side pin voltage CPTL -0.3 VDRAIN + 0.3 V
High-side gate drive pin voltage GH -5 105 V
Transient high-side gate drive pin negative voltage GH, 1ps -20 \%
High-side gate drive pin voltage GH with respect to SH -0.3 20 \%
High-side source pin voltage SH, DC -5 105 \%
Transient high-side source pin negative voltage SH, 1 us -20 \Y
High-side source pin slew rate SH, Vgst.sH >4.3V 20| Vins
Low-side gate drive pin voltage GL with respect to SL -0.3 20 V
Low-side source sense pin voltage SL -5 Vgvppt0.3 V
Transient low-side source sense pin negative voltage |SL, 1 ps -16 V
Current sense amplifer reference input pin voltage VREF -0.3 5.5 \%
Shunt amplifier input pin voltage SN, SP -1 1 \%
Transient 500-ns shunt amplifier input pin voltage SN, SP, 500ns -16 20 \%
Shunt amplifier output pin voltage SO -0.3 Vyrer + 0.3 \Y
Junction temperature, T, -40 150 °C
Storage temperature, T -65 150 °C

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions.
If used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime
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5.2 Recommended Operating Conditions
Over operating temperature range (unless otherwise noted)

MIN NOM MAX| UNIT
VGvoD Power supply voltage GVDD 8 15 V
. . N VDRAIN, low-side gate drive, and high-
High-side drain pin voltage side gate drive switching with bootstrap 0 85 v
VDRAIN, to support trickle charge
VVDRAIN pump capability Vrcp min > Vst yy
High-side drain pin voltage max (falling), for high-side gate drive 13 85 \%
100% and no BST_UV detection.
VDRAIN>GVDD+4V, GVDD>9V
BST (Vgst- Vsu), high-side gate drive
VBsT.SH Bootstrap pin voltage with respect to SH |switching and no BST_UV detection, 6.1 20 \Y
VBst.s1 Min > Vgst_yy max (rising),
Vst Bootstrap pin voltage BST 0 105 \Y
Vs High-side source pin voltage SH -2 85 V
| Trickle charge pump external load Combined total of phase loads and VCP 4 mA
TRICKLE current external loads
V| Input voltage INH, INL, SDI, SCLK, nSCS 5.5 \%
foym M PWM frequency 200| kHz
Vop Open drain pullup voltage nFAULT 5.5 \%
lop Open drain output current nFAULT -5 mA
Current sense amplifier reference
VVREF VREF 3.0 55 \
voltage
Ta Operating ambient temperature —40 125 °C
T, Operating junction temperature —40 150 °C
(1) Power dissipation and thermal limits must be observed
5.3 Thermal Information 1pkg
DRV8363
THERMAL METRIC(") RGZ (QFN) UNIT
48
Rgya Junction-to-ambient thermal resistance 241 °C/W
Raycitop)  |Junction-to-case (top) thermal resistance 12.9 °C/W
Reus Junction-to-board thermal resistance 7.6 °C/W
Wr Junction-to-top characterization parameter 0.2 °C/W
Y Junction-to-board characterization parameter 7.3 °C/W
Reycpoty |Junction-to-case (bottom) thermal resistance 2.0 °C/W

M

For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.
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5.4 Electrical Characteristics
Over operating junction temperature range and recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX‘ UNIT
POWER SUPPLIES (GVDD, VDRAIN, DVDD)

GVDD = 0V, VDRAIN =48V, Vgst.5H =
0V, nSLEEP=0V, Tj 25C; SH=VDRAIN &
ov

Leakage current of VDRAIN when 2 4.5 13.5 MA
SH=0V; Leakage current of
VDRAIN+SH when SH=VDRAIN [all 3
predriver phases put together]

GVDD =12V, VDRAIN =48V, INH = INL
= 0; DRVOFF = Low, SHx=0V. TCP =
ON No external Load on VCP. [TCP
switches will be toggling]

GVDD = 12V, VDRAIN =48V, INH
= INL = 0; DRVOFF = High,
levbp GVDD standby mode current SHx=VDRAIN TCP = ON No external 9.7 1.7 171 mA
Load on VCP. [TCP switches will be
ON]

GVDD = 12V, VDRAIN =48V, INH =
INL = Switching @ 20kHz; SH=0 when
INL=1, SH=VDRAIN when INH=1; SH
retains voltage when INH=INL=0; NO
FETs connected. TCP is ON, TCP
switches will toggle

GVDD = 12V, VDRAIN =48V, INH =
INL = Switching @ 20kHz; SH=0 when
INL=1, SH=VDRAIN when INH=1; SH
retains voltage when INH=INL=0; NO
FETs connected. TCP is ON, TCP
switches will toggle

GVDD = 12V
tWAKE Turnon time nSLEEP = High to active mode (outputs 10 ms
ready) (nFAULT = High)

INH = High, SH=VDRAIN=85V; TCP
Bootstrap pin leakage current during switch off; TDRIVE=0;Vggt_sn=12V
high-side pull-up .

lvorain_unp | VDRAIN sleep current under GVDD
WR unpowered

lovbD GVDD standby mode current 9.5 13.4 17.5 mA

lVDRAIN VDRAIN active mode current 4.3 5.2 6.9 mA

levbp GVDD active mode current 9.8 13.1 20 mA

”—BSiHSPU 200 340 450 MA

Vevop = GVDD_UVH, 0 mA < Ipypp £
30 mA external load + OmA-5mA internal 3.23 3.3 3.37 V
digital load, T,= 25°C, DVDD_LVL=0

Vevop 2 GVDD_UVH, 30 mA <

DVDD Digital regulator voltage (Room Iovpp £ 100 mA external load +
Temperature) OmA-5mA internal digital load, T = 25°C,
DVDD_LVL=0

VGVDD = GVDD_UVH, O0mA=< IDVDD <
Vpvop DVDD Digital regulator voltage 30 mA external load + OmA-5mA internal 3.21 3.3 3.39 \%
digital load, DVDD_LVL=0

Vevpp 2 GVDD_UVH, 30 mA < Ipypp
Vpvbb DVDD Digital regulator voltage < 100 mA external load + OmA-5mA 3.21 3.3 3.39 \Y
internal digital load, DVDD_LVL=0

VGVDD 2 65V, 0OmA=s IDVDD <30 mA
external load + OmA-5mA internal digital 4.9 5 5.1 \Y
load, T,= 25°C, DVDD_LVL=1

Vevpbp 2 6.5V, 30 mA < Ipypp < 100 mA
external load + OmA-5mA internal digital 4.9 5 5.1 \Y
load, T,= 25°C, DVDD_LVL=1

DVDD Digital regulator voltage (Room

Vovop_RT Temperature)

Vbvbp_RT 3.23 3.3 3.37 \Y

DVDD Digital regulator voltage (Room

Vovop_RT Temperature)

DVDD Digital regulator voltage (Room

Vovop_RT Temperature)
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Over operating junction temperature range and recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VGVDD = 65V, O0mA< IDVDD <30 mA
Vpvob DVDD Digital regulator voltage external load + OmA-5mA internal digital 4.85 5 5.15 \%

load, DVDD_LVL=1

Vevpbp 2 6.5V, 30 mA < Ipypp < 100 mA
VpvbD DVDD Digital regulator voltage external load + OmA-5mA internal digital 4.85 5 5.15 \Y
load, DVDD_LVL=1

LOGIC-LEVEL INPUTS (INHx, INLx, nSLEEP, etc.)

VL Input logic low voltage NSLEEP pin. GVDD>6V 0.8 \Y

Vi Input logic low voltage DRVOFF pin. GVDD>6V 0.8 \%
. INLx, INHx, ASCIN, SDI, SCLK, nSCS.

Vi Input logic low voltage GVDD>6V 0.8 V

Vi Input logic high voltage NSLEEP pin. GVDD>6V 2.2 \%

Viy Input logic high voltage DRVOFF pin. GVDD>6V 2.2 \%
Lo INLx, INHx, DRVOFF, ASCIN, SDI,

Viy Input logic high voltage SCLK, nSCS GVDD>6V DVDD<4V 2.2 \%
- INLx, INHx, DRVOFF, ASCIN, SDI,

Viy Input logic high voltage SCLK, nSCS GVDD>6V DVDD<5.25V 2.6 \%
- INLx, INHx, DRVOFF, ASCIN, SDI,

Vi Input logic high voltage SCLK, nSCS GVDD>6V DVDD<6V 29 \%

Vou SDO Voh DVDD > 2.5V; ILOAD=5mA; SDO=H 500 mV

VoL SDO Vol DVDD > 2.5V; ILOAD=5mA; SDO=L 500 mV

Vuys Input hysteresis NSLEEP 100 250 500 mV

Vuys Input hysteresis DRVOFF 50 200 400 mV

. INLx, INHx, DRVOFF, ASCIN, SDI,

Vhys Input hysteresis SCLK, nSCS 50 200 400 mV
. INLx, INHx, DRVOFF, ASCIN, SDI,

I Input logic low current SCLK = 0V -1 0 1 MA

Rpy Input pullup resistance nSCS to DVDD pin 50 100 200 kQ

Rpp Input pulldown resistance SDI, SCLK to GND 50 100 200 kQ

Rpp Input pulldown resistance INLx, INHx, DRVOFF, ASCIN, NSLEEP 150 250 350 kQ

to GND.

tC’;lSLEEP—D NSLEEP input deglitch time 1 2 4 us

EI)DCI;RVOFF_ DRVOFF input deglitch time 1 2 4 us

OPEN-DRAIN OUTPUT (nFAULT)

VoL Output logic low voltage lop =5 mA, GVDD > 4V 0.4 \%

loz Output logic high current Vop=5V -1 1 MA

BOOTSTRAP DIODE (BST)

VBootd Bootstrap diode forward voltage IsooT = 100 pA 0.82 V

VBootd Bootstrap diode forward voltage lsooT= 10 mA 1 \%

VBooTd Bootstrap diode forward voltage Isoot = 100 mA 1.6 \%

Reo0TD Bootstrap dynamic resistance lsoor = 100 MA and 50 mA 3.9 48 9 0

(AVBootp/AlgooT)
TRICKLE CHARGE PUMP (VCP)

Vvep-vpbrain s VDRAIN > 15V,
Vrtep Trickle charge pump output voltage GVDD>11V, VDRAIN>GVDD+4V; 10.3 10.7 10.9 \%
External load lycp < 4mA

Vyep-vorain s VDRAIN > 15V,
Vtcp Trickle charge pump output voltage 8V<GVDD<11V, VDRAIN>GVDD+4V; 7.5 7.8 8.0 \%
External load lycp < 2mA
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Over operating junction temperature range and recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VVCF’-VDRAIN y VDRA|N=GVDD,
Trickle charge pump output voltage 8V<GVDD<11V, External load lycp < 4.0 5.4 6.7 \%
2mA
Vv BST monitor voltage for VCP to stop INLx = 0; SHx = 0, VDRAIN; VDRAIN 12.0 13.2 14.6 vV
BST_TCPOFF | charging the BST cap (rising voltage) = 48V, 85V : : :
INH=INL=0; BST_UVLO=highest level;
. TCP_SWITCH=PRECHARGE mode
TrrecHARGE | Startup time for bootstrap precharge (5mA); GVDD > 11V, VDRAIN > GVDD 1.5 3 ms
+ 4V; SHx=VDRAIN;
| VCP to BST switch current; normal BST=SH=0; VCP>15V; TCP_HD_DIS=1; 1.95 mA
TCPNRM | mode TCP_SW_CURLIM=0; :
| VCP to BST switch current; normal BST=SH=0; VCP>15V; TCP_HD_DIS=1; 23 mA
TCP_NRM mode TCP_SW_CURLIM=1; :
rep poHe \r;ggeto BST switch current; Precharge BST=SH=0: VCP>15V: 5.2 mA
VCP to BST switch current; BST=SH=0; VCP>15V,;
ltcp HD high duty cycle mode with TCP_HD_DIS=0b; 7.7 mA
TCP_SW_HD_CURLIM=0b00 TCP_SW_HD_CURLIM=0b00;
VCP to BST switch current; BST=SH=0; VCP>15V;
Itcp HD high duty cycle mode with TCP_HD_DIS=0b; 6.4 mA
TCP_SW_HD_CURLIM=0b01 TCP_SW_HD_CURLIM=0b01;
VCP to BST switch current; BST=SH=0; VCP>15V;
ltcp_HD high duty cycle mode with TCP_HD_DIS=0b; 10.5 mA
TCP_SW_HD_CURLIM=0b10 TCP_SW_HD_CURLIM=0b10;
VCP to BST switch current; BST=SH=0; VCP>15V,
ltcp_HD high duty cycle mode with TCP_HD_DIS=0b; 9.2 mA
TCP_SW_HD_CURLIM=0b11 TCP_SW_HD_CURLIM=0b11;
GATE DRIVERS (GH, GL, SH, SL)
High-side gate drive low level IgHx = -10 mA; Vgypp = 12V; IDRIVE =
Vastix Lo voltage (Vah - Vsh) 1000mA, No FETs connected 0 0022 02| v
v High-side gate drive high level voltage lghx = 10 mA; Vgypp = 12V; IDRIVE = 0 0.09 0.2 v
GSHx_HI (VsT- Ven) 500mA, No FETs connected ' '
Low-side gate drive low level lgLx = -10 mA; Vgypp = 12V; IDRIVE =
Vesix Lo voltage (VgL - VsL) 1000mA, No FETs connected 0 002 02| Vv
Vv Low-side gate drive high level voltage lgLx = 10 mA; Vgypp = 12V; IDRIVE = 0 0.09 0.2 Vv
GSLx_Hi (Vevoo - Vo) 500mA, No FETs connected : :
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Over operating junction temperature range and recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
IprIVEPO g)?gT_VSH = Vovop = 12V, IDRVP_xx = 9 16 26| mA
IprIVEP1 gffT_VSH = Vovop = 12V, IDRVP_xx = 19 32 52| mA
IprIVEP2 gf;T_VSH = Vovop = 12V, IDRVP_xx = 38 64 103| mA
IprIVEP3 gng_VSH = Vovop = 12V, IDRVP_xx = 57 96 154|  mA
IprRIVEP4 B/EET_VSH = Vovop = 12V, IDRVP_xx = 76 128 205/ mA
IDRIVEPS E)/SET-VSH =Vevop = 12V, IDRVP_xx = 96 160 256 mA
IDRIVEPS gng-VSH =Vgvop = 12V, IDRVP_xx = 115 192 308 mA

IDRIVEP7 B/)E(‘;T'VSH = Vevop = 12V, IDRVP_xx = 134 224 359 mA

Peak source gate current

VBST'VSH = VGVDD = 12V, |DRVP_XX =

IprIVEPS 08 153 256 410 mA
IoRIVEPS g)?ST-VSH =Vgvop = 12V, IDRVP_xx = 172 288 461 mA
IprivEP10 XSET_VSH = Vovop = 12V, IDRVP_xx = 192 320 512 mA
IprRIVEP11 gng_VSH = Vovop = 12V, IDRVP_xx = 230 384 615 mA
IprIVEP12 B/E(S:T_VSH = Vovop = 12V, IDRVP_xx = 307 512 820 mA
IbRIVEP13 XEBT'VSH = Vovop = 12V, IDRVP_xx = 460 768 1229| mA
IprIVEP14 B/)E’ET_VSH = Vovop = 12V, IDRVP_xx = 614 1024 1639 mA
IbRIVEP15 gféT'VSH = Vovop = 12V., IDRVP_xx = 614 1024 1639 mA
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Over operating junction temperature range and recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
IDRIVENO g)?ST-VSH =Vgvop = 12V, IDRVN_xx = 19 32 52 mA
IDRIVEN1 gffT_VSH = Vovop = 12V, IDRVN xx = 38 64 103| mA
IprRIVEN2 XET_VSH = Vovop = 12V, IDRVN_xx = 76 128 205 mA
IDRIVENS gng-VSH =Vgvop = 12V, IDRVN_xx = 115 192 308 mA
IprRIVEN4 B/SET_VSH = Vevop = 12V, IDRVN xx = 153 256 410 mA
IDRIVENS E)/EET-VSH =Vevop = 12V, IDRVN_xx = 192 320 512 mA
IDRIVENS gng-VSH =Vgvop = 12V, IDRVN_xx = 230 384 615 mA

IDRIVENT B/)E(‘;T'VSH = Vevop = 12V, IDRVN_xx = 268 448 717 mA

Peak sink gate current

VBST'VSH = VGVDD = 12V, |DRVN_XX =

IprRIVENS 08 307 512 820 mA
IpRIVENS XSST_VSH = Vovop = 12V, IDRVN_xx = 345 576 922| mA
IpRIVEN10 XEET_VSH = Vovop = 12V, IDRVN_xx = 384 640 1024 mA
IDRIVEN11 gng_VSH = Vovop = 12V, IDRVN_xx = 460 768 1229 mA
IDRIVEN12 B/SCS:T_VSH = Vovop = 12V, IDRVN_xx = 614 1024 1639 mA
IDRIVENA3 B/EBT'VSH = Vevop = 12V, IDRVN_xx = 921 1536 2458 mA
IpRIVEN14 yBsTVsn = Vovop = 12V, IDRVNL o = 1208 2048  3277| mA
IDRIVENTS B/)E(’;T'VSH = Vevop = 12V, IDRVN_xx = 1228 2048 3277 mA
Rpp_Ls Low-side passive pull down GL to SL, Vg - VgL =2V 60 85 120 kQ
. . o GVDD_UV =1

Rppsa vs  |High-side semiactive pull down GH to SH, Vgy - Vspy = 2V 2 4 8 kQ
IpuHoLD L High-side pull-up hold low current IHOLD_SEL =0 614 1024 1639 mA
lputop 1 |High-side pull-up hold high current IHOLD_SEL =1 153 256 410 mA
IPDSTRONG L || ow.side pull-down strong current 1228 2048 3277 mA
s

IPDSTRONG_H | High.side pull-down strong current 1228 2048 3277 mA
s

GATE DRIVERS TIMINGS

tPoR Ls Low-side rising propagation delay INL to GL rising, Vgvpp > 8V 45 63 90 ns
tPoF LS Low-side falling propagation delay INL to GL falling, Vgypp > 8V 45 64 90 ns
tPDR_Hs High-side rising propagation delay IBI\\I/H to GH rising, Vavop = VesT - Vst > 45 62 90| ns
tpDF Hs High-side falling propagation delay IBI\\I/H to GH falling, Vevop = Vesr - Vst > 45 65 90| ns
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PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
GL turning ON to GL turning OFF,
Matching propagation delay of low-side |From Vg _.g. = 1V to Vg .s. = Vevop - 8 +4 8 ns
gate driver 1V, VGVDD = VBST - VSH > 8V; VSH =0V -
) to 90V, no load on GH and GL
FD_MATCH GH turning ON to GH turning OFF, From
Matching propagation delay of high-side |Vgp.sy = 1V to VgH.sH = VesT-sH - 10 +4 10 ns
gate driver 1V, VGVDD = VBST - VSH > 8V, VSH =0V -
to 90V, no load on GH and GL
Deadtime disabled. GL turning OFF to
GH turning ON, From VGL-SL = VGVDD -
1V to VGH-SH = 1V, VGVDD = VBST - VSH > -12 +4 12 ns
8V; Vg = 0V to 90V, no load on GH and
GL, dead time disabled
tPD_maTCH_P Matching propagation delay per phase : _ _
H Deadtime disabled. GH turning OFF to
GL turning ON, From VGH-SH = VBST—SH -
1V to VGL-SL =1V ) VGVDD = VBST - VSH > -1 +4 1" ns
8V; Vg = 0V to 90V, no load on GH and
GL
tbeaD Digital gate drive dead time DEADT = 0000b = Oh 70 ns
tbeaD Digital gate drive dead time DEADT = 0001b = 1h 120 ns
toeaD Digital gate drive dead time DEADT = 0010b = 2h 180 ns
tbeaD Digital gate drive dead time DEADT =0011b = 3h 300 ns
tbeaD Digital gate drive dead time DEADT = 0100b = 4h 400 ns
tbEAD Digital gate drive dead time DEADT =0101b = 5h 500 ns
tbEAD Digital gate drive dead time DEADT = 0110b = 6h 600 ns
tbeAD Digital gate drive dead time DEADT =0111b = 7h 750 ns
tbeaD Digital gate drive dead time DEADT = 1000b = 8h 1000 ns
tbeaD Digital gate drive dead time DEADT = 1001b = 9h 1.5 us
toeaD Digital gate drive dead time DEADT = 1010b = Ah 2 us
tbeaD Digital gate drive dead time DEADT =1011b = Bh 2.5 us
tbeaD Digital gate drive dead time DEADT = 1100b = Ch 3 us
tbEAD Digital gate drive dead time DEADT = 1101b = Dh 3.5 us
tbeaD Digital gate drive dead time DEADT = 1110b = Eh 5 us
tbeaD Digital gate drive dead time DEADT =1111b = Fh 10 us
tbeAD A”"?"°.9 propagation delay dead time Inserted on top of digital deadtime -12 4 12 ns
variation
CURRENT SHUNT AMPLIFIERS (SNx, SOx, SPx, VREF)
CSAGAIN = 00b 5 VIV
CSAGAIN = 01b 10 VIV
Acsa Sense amplifier gain
CSAGAIN = 10b 20 VIV
CSAGAIN = 11b 40 VIV
CSAGAIN = 00b 4.9 5 5.08| VIV
CSAGAIN =01b 9.85 10 10.15| VNV
Acsa Sense amplifier gain
CSAGAIN = 10b 19.7 20 20.3| VIV
CSAGAIN = 11b 39.4 40 40.8| VIV
Acsa_ERR D Se_:nse amplifier gain error temperature .30 30| ppm/°C
RIFT drift
NL Non linearity Error 0.01 0.05 %
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PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Vstep = 1.6 V, Acsa = 5 VIV,
Cso = 500pF; VREF=4.5V-5.5V; k=1/2; 0.6 1.6 us
Cboardroute=0pF-60pF
VSTEP =16 V, ACSA =10 V/V,
Cso = 500pF; VREF=4.5V-5.5V; k=1/2; 0.65 1.6 us
o Cboardroute=0pF-60pF
tseT Settling time to £1%
VSTEP =1.6 V, ACSA =20 V/V,
Cso = 500pF; VREF=4.5V-5.5V; k=1/2; 0.7 1.6 us
Cboardroute=0pF-60pF
VSTEP =16 V, ACSA =40 V/V,
Cso = 500pF; VREF=4.5V-5.5V; k=1/2; 1.25 2.1 us
Cboardroute=0pF-60pF
VSTEP =16V, ACSA =5V,
Cso = 60pF ; VREF=4.5V-5.5V; k=1/2; 0.3 0.6 us
Cboardroute=0pF-60pF
VSTEP =16V, ACSA =10 VIV,
Cso = 60pF; VREF=4.5V-5.5V; k=1/2; 0.35 0.6 us
Cboardroute=0pF-60pF
tset Settling time to £1%
VSTEP =16V, ACSA =20 VIV,
Cso = 60pF; VREF=4.5V-5.5V; k=1/2; 0.35 0.7 us
Cboardroute=0pF-60pF
VSTEF’ =16 V, ACSA =40 V/V,
Cso = 60pF; VREF=4.5V-5.5V; k=1/2; 0.6 0.9 us
Cboardroute=0pF-60pF
A.CSA =5 V/V, CLOAD = 60-pF, small 3 5 7 MHz
signal -3 dB
A.CSA =10 V/V, C_oap = 60-pF, small 25 4.8 6.6 MHz
signal -3 dB
BW Bandwidth
A.CSA =20 VN, CLOAD = 60-pF, small 2 4 54 MHz
signal -3 dB
A.CSA =40 VIV, CLOAD = 60-pF, small 175 3 4.2 MHz
signal -3 dB
Vstep = 1.6 V, Acsa =5 VIV, CLonp =
60-pF, low to high transition 14 Vips
VSTEP =16V, ACSA =10 V/V, CLOAD =
60-pF, low to high transition 13 Vips
tsr Output slew rate
VSTEP =16V, ACSA =20 V/V, CLOAD = 13 V/|JS
60-pF, low to high transition
VSTEF’ =16 V, ACSA =40 V/V, CLOAD = 6 V/HS
60-pF, low to high transition
VswinG Output voltage range Vvrer = 3 0.25 2.75 \%
VswiNG Output voltage range VyRrer = 5.5 0.25 5.25 \Y
Vswing Output voltage range Vyrer = 310 5.5V 0.25 VV%%:E: \Y
Veom Common-mode input range -0.15 0.15 Vv
Vpire Differential-mode input range Gain Acsa =5 VIV -0.3 0.3 \%
Vorr Input offset voltage Vgp = Vgn = GND; Ty =-40°C, G=5V/V -2.65 2.65 mV
Vorr Input offset voltage XSC;/VSN = GND; T, = -40°C, G=10, 20, 1.5 15| mV
Vorr Input offset voltage Vsp = Vgny = GND; T = 25°C, G=5V/V -2.65 2.65 mV
Vorr Input offset voltage XSC;VSN = GND; T, = 25°C, G=10, 20, -1.5 15| mv
Vorr Input offset voltage Vgp = Vgn = GND; T = 150°C, G=5V/V -2.65 2.65 mV
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Over operating junction temperature range and recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Vorr Input offset voltage ng\;\\//SN = GND; T, = 150°C, G=10, 20, -1.5 15| mv
Vorr Input offset voltage Vgp = Vgn = GND;G=5V/V -2.6 2.6 mV
Vorr priFT | Input drift offset voltage Vgp = Vgn = GND -10 0 10| pVv/°C
Vgias Output voltage bias ratio Vsp = Vgny = GND 0.5
Veias_acc | Outpu voltage bias ratio accuracy -1.2 1.8 %
Igias Input bias current Vgp = Vgn = GND, Vygrer = 3V to 5.5V 100 MA
Isias_OFF Input bias current offset Isp — Isn -2.5 2.5 MA
CMRR Common-mode rejection ratio be 80 @
20 kHz 60 dB
PSRR Power-supply rejection ratio GVDD to SOx, DC 100 dB
PSRR Power-supply rejection ratio GVDD to SOx, 20 kHz 63 dB
VREF to SOx, DC, Differential 85 dB
PSRR Power-supply rejection ratio (VREF)
VREF to SOx, 20 kHz, Differential 90 dB
PSRR Power-supply rejection ratio (VREF) VREF to SOx, 20 kHz, Single Ended 40 dB
losa sup Supply leakage current for CSA during | VREF, V\,_RE,: =3.Vto 5.5V, GVDD =0V, 1000 nA
- GVDD unpowered VDRAIN =48V / 0V
Icsa_sup Supply current for CSA VREF, Vyrgr = 3.V to 5.5V 4.5 6.5 mA
TcMmREC Common mode recovery time 2 2.5 us

Peak to peak , VREF = 3 to 5.5V, SOx
cap = 500pf, Input refered, SOx/ GAIN

CLoaD Maximum load capacitance 10 nF
PROTECTION CIRCUITS

RIPPLE SOx output ripple voltage 850 1100 uVv

Vevop_uv B | GVDD undervoltage warning threshold

- GVDD_UV_BST_LV =1b 9.25 9.6 9.95 \

ST rising
Vevbp_uv B GV_DD undervoltage warning threshold GVDD_UV_BST LVL = 1b 9.1 045 08 Vv
ST falling
Vevop_uv B fs\i/r%D undervoltage warning threshold |~ nn v BST LV = 0b 1025 1065 1095 V
ST
Vevop_uv B GV_DD undervoltage warning threshold GVDD UV BST LVL = 0b 101 1045 108 Vv
ST falling - = -
Vevop_uvH | GVDD undervoltage fault threshold rising 7.2 7.55 7.9 \%
Vevbn Lvk GV.DD undervoltage fault threshold 7 735 77 Vv

- falling
Vevop_uvio |GVDD undervoltage lockout threshold 5.35 5.65 5.95 \Y
Vevop_uvio |GVDD undervoltage lockout threshold 5.25 5.55 5.85 \Y
Vevop ov | GVDD overvoltage threshold rising 16.9 17.65 18.4 \Y
Vevop ov | GVDD overvoltage threshold falling 16.5 17.25 18 \Y
tevop_uvov_| gypp under/overvoltage deglitch 12 us
DEG
VVDRAIN_UVH :{gri’AlN undervoltage fault threshold VDRAIN_UVH_LVL = 0b 18 19 20 \Y
VVDRAIN_UVH ;;ﬁi}:gAlN undervoltage fault threshold VDRAIN_UVH_LVL = 0b 17 18 19 \Y
VbRAN vk | g e VONage faulthresiold - ypRaIN_UvH LvL = 01b 20 21 2| v
VyDRAIN_UVH éﬁiﬁém undervoltage fault threshold |\ np AN UVH_LVL = 01b 19 20 21| v
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PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VUbRAN vk | g e VONage TRl reshold - ypRAIN_UVH LvL = 106 22 23 24| v
VupraN vk | 1268 TaUlreshold - ypRAIN_UVH LvL = 106 21 22 23] v
VVDRAIN_UVH XSE:;A'N undervoltage fault threshold |\ /o A|N UVH_LVL = 11b 24 25 26| Vv
VVDRAIN_UVH ;;ﬁiig‘m undervoltage fault threshold |\ /o A|N UVH_LVL = 11b 23 24 25 v
VDRAIN undervoltage threshold to _
VVDRAIN_UVL disable TCP rising VDRAIN_UVL_LVL =0b 10.2 10.7 11.2
VDRAIN undervoltage threshold to _
VVDRAIN_UVL | gisable TCP falling VDRAIN_UVL_LVL = 0b 10 10.5 11 \Y;
VDRAIN undervoltage threshold to _
VVDRAIN_UVL | gisable TCP rising VDRAIN_UVL_LVL = 1b 515 5.65 595 V
VDRAIN undervoltage threshold to _
VADRAIN_UVL | gisable TCP falling VDRAIN_UVL_LVL = 1b 5.05 5.55 585 V
'DRAIN_UV_D | \/pRAIN undervoltage deglitch 12 us
EG
Vuoran_ov | ge O eTVoage fault threshold - yprain_ov._ Lt = ob. 55.5 58 605 V
VyDRAIN OV éﬁiﬁ?m overvoltage fault threshold |\ /np 1N OV VL = 0b. 53.5 56 585 V
VyDRAIN_OV XQ;A'N overvoltage fault threshold VDRAIN_OV_LVL = 1b. 57.5 60 625 V
Vioranov |pping e ooe faultireshold - ypRaIN_ov_ Lt = tb. 55.5 58 605 V
VVDRAIN_OV XSE:,';A'N overvoltage fault threshold |\ he AN OV LVL = 10b. 59.5 62 645 V
Vioranov |iping oo o0® faultireshold - ypra_ov_ Lt = 10b. 57.5 60 625 V
VADRAIN OV XSE?%A'N overvoltage fault threshold |\ hp AN OV LvL = 11b. 78 815 84| v
Vuoran v | O Oa08 fault reshold - yprain_ov_Lvt = 11b. 76 795 82| Vv
'DRAINOV_ | \/DRAIN overvoltage deglitch 6.5 us
DEG
Vvep_uv VCP undervoltage fault threshold rising 6.7 7.6 8.4 V
Vvep_uv VCP undervoltage fault threshold falling 6.5 7.4 8.2 \Y
tvcp_uv_peg | VCP undervoltage deglitch 12 us
Vest uv Hi | Bootstrap undervoltage level (high) rising g\I/RI;DGRX/Dgng\{J;VLOﬂ 4.5 5.15 5.8 \Y
Bootstrap undervoltage level (high) 8V < GVDD <9V,
VesT_uv_H falling PREDRV_BST_UVLO=1 4.4 5.05 5.7 v
VBsT uv_ Lo |Bootstrap undervoltage level (low) rising |GVDD > 9V; PREDRV_BST_UVLO=0 5.45 6.1 6.8 \%
VBsT uv_Lo |Bootstrap undervoltage level (low) falling |GVDD > 9V; PREDRV_BST_UVLO=0 5.35 6 6.65
tssT_uv_peG | Bootstrap undervoltage deglitch 6 us
Vbvbb_uv DVDD undervoltage fault threshold rising 2.6 275 2.9 \Y
DVDD undervoltage fault threshold
Vbvbp_uv falling 9 2.5 2.65 2.8 \Y
Vbvbb_ov DVDD overvoltage fault threshold rising |DVDD_LDO_SEL = 0b (3.3V) 3.7 3.85 4.0 \%
Vbvbb_ov DVDD overvoltage fault threshold falling |DVDD_LDO_SEL = 0b (3.3V) 3.65 3.8 3.95 \%
Vovop ov | DVDD overvoltage fault threshold rising |DVDD_LDO_SEL = 1b (5V) 5.55 5.75 5.95 \Y
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PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Vpvop_ov | DVDD overvoltage fault threshold falling [DVDD_LDO_SEL = 1b (5V) 5.5 5.7 5.9 \
tovo_ov_DE | py/pp overvoltage deglitch 18 us
G
VVREF_uv VREF undervoltage fault threshold rising | VREF Rising 2.05 2.2 2.35 \Y
VVREF_uv VREF undervoltage fault threshold falling | VREF falling 1.85 2 2.15 \Y
{REF_UV_DE |\/REF undervoltage deglitch 12 us
G
TOoTW C_)v_ertemperature warning threshold 127 142 157 c
rising
ToTW Ov_ertemperature warning threshold 121 136 151 c
falling
TOTSD (_)v_ertemperature shutdown threshold 161 176 191 oc
rising
TOTSD ngrtemperature shutdown threshold 155 170 185 oc
falling
VVDS_LVLO|VDS overcurrent fault level VDS_LVL_x = 0000b 0.075 0.1 0.120 \
VVDS_LVL1 |VDS overcurrent fault level VDS_LVL_x = 0001b 0.125 0.15 0.170 \Y
VVDS_LVL2 |VDS overcurrent fault level VDS_LVL_x=0010b 0.175 0.2 0.220 \Y
VVDS_LVL3|VDS overcurrent fault level VDS_LVL_x=0011b 0.27 0.3 0.33 \%
VVDS_LVL4 | VDS overcurrent fault level VDS_LVL_x =0100b 0.38 0.4 0.42 \%
VVDS_LVL5|VDS overcurrent fault level VDS_LVL_x=0101b 0.475 0.5 0.525 \%
VVDS_LVL6 | VDS overcurrent fault level VDS_LVL_x =0110b 0.57 0.6 0.63 \
VVDS_LVL7 | VDS overcurrent fault level VDS_LVL_x =0111b 0.67 0.7 0.73 \
VVDS_LVL8 |VDS overcurrent fault level VDS_LVL_x = 1000b 0.76 0.8 0.84 \Y
VVDS_LVL9 |VDS overcurrent fault level VDS_LVL_x=1001b 0.86 0.9 0.94 \Y
XVDS—LVU VDS overcurrent fault level VDS_LVL_x=1010b 0.95 1.0 1.05 \Y
YVDS—LVU VDS overcurrent fault level VDS_LVL_x=1011b 1.43 15 1.57 \%
\2/VDS_LVL1 VDS overcurrent fault level VDS_LVL_x =1100b 1.9 2.0 2.1 \%
VVGS_FLT |VGS fault threshold rising Fault VGS monitor mode. VGS rising 0.6 1.2 1.7 \Y
VVGS_FLT |VGS fault threshold falling Fault VGS monitor mode. VGS falling 0.5 1.1 1.6 \%
tVGS_DGO |VGS fault programmable deglitch VGS_DEG = 00b 0.5 us
tVGS_DG1 |VGS fault programmable deglitch VGS_DEG =01b 1.0 us
tVGS_DG2 |VGS fault programmable deglitch VGS_DEG = 10b 15 us
tVGS_DG3 |VGS fault programmable deglitch VGS_DEG = 11b 2.0 us
{BLNKO VDS/YGS m_on|tor|ng programmable VDS_VGS_BLK = 000b 0 us
blanking period
tBLNK1 VDS/VGS monitoring programmable | /s a5 LK = 001b 05 us
blanking period
tBLNK2 VDS/VGS monitoring programmable |\/hs a5 LK = 010b 1.0 us
blanking period
BLNK3 | /DS/VGS monitoring programmable |\ /no g5 LK = 011b 2.0 us
blanking period
{BLNK4 VDS/yGS m.omtormg programmable VDS_VGS_BLK = 100b 6.0 us
blanking period
{BLNKS VDS/YGS m.onltorlng programmable VDS_VGS_BLK = 101b 8.0 us
blanking period
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Over operating junction temperature range and recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
{BLNK6 VDS/yGS m.omtormg programmable VDS_VGS_BLK = 110b 100 us
blanking period
{BLNK7 VDS/YGS m.onltorlng programmable VDS_VGS_BLK = 111b 120 us
blanking period
tvps_peo Vps protection deglitch time VDS_DEG = 000b 0.5 us
tvps_pa1 Vps protection deglitch time VDS_DEG =001b 1.0 us
tvps_pa2 Vps protection deglitch time VDS_DEG =010b 15 us
tvps_pa3 Vps protection deglitch time VDS_DEG =011b 2.0 us
tvps pca Vps protection deglitch time VDS_DEG = 100b 4.0 us
tvps paes Vps protection deglitch time VDS_DEG =101b 6.0 us
tvps_paee Vps protection deglitch time VDS_DEG = 110b, 111b 8.0 us
Trip_Drift Aging drift of LS and HS VDS thresholds -2 0 2 mV
lopenLOAD_P Open load pullup current on SH pin 2.4 35 6/ mA
u
lopENLOAD_P Open load pulldown current on SH pin 24 4.2 6| mA
D
RSHUNT_OCP
VRSHUNT_oC SNS_OCP threshold RSHUNT_OCP_LVL=0 VREFZOO' VREF 80(5
P
VRSHUNT_oc SNS_OCP threshold RSHUNT_OCP_LVL=1 VREF 100' VREFQOO'
P
RSHUNT_O - RSHUNT_OCP_LVL=0,1, k=1/2, SN/SP o
CP_VAR SNS_OCP threshold variation Common mode =0V -3.2 3.2 %
RSHUNT_O - RSHUNT_OCP_LVL=0,1, k=1/2, SN/SP o
CP_VAR SNS_OCP threshold variation Common mode =-0.175V -3.5 3.5 %
RSHUNT_O - RSHUNT_OCP_LVL=0,1, k=1/2, SN/SP o
CP VAR SNS_OCP threshold variation Common mode =0.7V -3.8 3.8 %
RSHUNT_O - RSHUNT_OCP_LVL=0,1, k=1/8, SN/SP N
CP VAR SNS_OCP threshold variation Common mode =0V -2 2 %
RSHUNT_O - RSHUNT_OCP_LVL=0,1, k=1/8, SN/SP o
CP VAR SNS_OCP threshold variation Common mode =-0.175V -2 2 %
RSHUNT_O i RSHUNT_OCP_LVL=0,1, k=1/8, SN/SP } o
CP VAR SNS_OCP threshold variation Common mode =0.7V 2 2 %
tsNs_ocp_pE SNS_OCP Deglitch SNS_OCP_DEG = 00b 3 us
G
tsNs_ocp_pE SNS_OCP Deglitch SNS_OCP_DEG = 01b 6 us
G
tsns_ocp_DE SNS_OCP Deglitch SNS_OCP_DEG = 10b 9 us
G
tsns_ocp_DE SNS_OCP Deglitch SNS_OCP_DEG = 11b 12 us
G
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5.5 SPI Timing Requirements

Vevop = 8 to 15V, over operating temperature range (unless otherwise noted)

MIN NOM MAX| UNIT
tok SCLK minimum period 100 ns
toLkH SCLK minimum high time 50 ns
toLkL SCLK minimum low time 50 ns
tsu_spi SDI input data setup time 15 ns
t_spi SDI input data hold time 25 ns
to_spo SDO output data delay time,CL = 20pF | SCLK high to SDO valid, C, = 20 pF 0 50 ns
tsu_nscs nSCS input setup time 25 ns
tH_nscs nSCS input hold time 25 ns
thi_nscs nSCS minimum high time before active low 450 ns
tacc_nscs nSCS access time nSCS low to SDO ready 50 ns
tois_nscs nSCS disable time nSCS high to SDO high impedance 50 ns

5.6 SPI Timing Diagrams
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L tHinscs | tsu nscs
le— «—»!

g
T
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! tsoLkn ! tsoLke !

|
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1 | 55
SD!I X : XMSB >< ><LSB
: |
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| | le——p—>!
I I

[l I | R
SDO Z MSB K ><LSB

W

><_
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"'t spo, I'ois s DO:
PR s 522
ten_spo .
Figure 5-1. SPI Peripheral Mode Timing Diagram
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6 Detailed Description
6.1 Overview

The DRV8363-Q1 is an integrated 8V to 85V gate driver for three-phase motor drive applications. These devices
decrease system component count, cost, and complexity by integrating three independent half-bridge gate
drivers, a trickle charge pump, and a linear regulator for the supply of a low power microcontroller. The device
also integrates up to three current shunt (or current sense) amplifiers. A standard serial peripheral interface (SPI)
provides a simple method for configuring the various device settings and reading fault diagnostic information
through an external controller.

The gate drivers support external N-channel high-side and low-side power MOSFETs and can drive up to 1-A
source, and 2A sink peak currents. A bootstrap capacitor generates the supply voltage of the high-side gate
drive. The supply voltage of the low-side gate driver is supplied externally at a nominal 12V.

A Smart Gate Drive architecture provides the ability to dynamically adjust the strength of the gate drive output
current which lets the gate driver control the VDS switching speed of the power MOSFET. This feature lets the
user remove the external gate drive resistors and diodes, reducing the component count in the bill of materials
(BOM), cost, and area of the printed circuit board (PCB). The architecture also uses an internal state machine to
protect against short-circuit events in the gate driver, control the half-bridge dead time, and protect against dV/dt
parasitic turn on of the external power MOSFET.

The DRV8363-Q1 integrates current sense amplifiers for monitoring current level through all the external half-
bridges using a low-side shunt resistor. The gain setting of the current sense amplifier can be adjusted through
SPI commands.

In addition to the high level of device integration, the DRV8363-Q1 provides a wide range of integrated
protection features. These features include power supply undervoltage/overvoltage monitoring (GVDD UV/OV),
drain supply undervoltage/overvoltage monitoring (VDRAIN UV/OV), VDS overcurrent monitoring, Rsgnsg over
current monitoring (SNS_OCP), and overtemperature monitoring/shutdown (OTW and OTSD). Fault events are
indicated by the nFAULT pin.
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6.2 Functional Block Diagram
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Figure 6-1. Block Diagram of DRV8363-Q1
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6.3 Feature Description
6.3.1 Three BLDC Gate Drivers

The DRV8363-Q1 integrates three, half-bridge gate drivers, each capable of driving high-side and low-side N-
channel power MOSFETSs. The bootstrap circuit provides the correct gate bias voltage to the high-side MOSFET
across a wide operating condition, and an integrated trickle charge pump supports 100% duty cycle operation.
The half-bridge gate drivers can be used in combination to drive a three-phase motor or separately to drive other
types of loads.

6.3.1.1 PWM Control Modes

The DRV8363-Q1 provides four different PWM control modes to support various commutation and control
methods. PWM control mode is adjustable through PWM_MODE register bits.

6.3.1.1.1 6x PWM Mode
In 6x PWM mode, the corresponding INHx and INLx signals control the output state as listed in Table 6-1.
Table 6-1. 6x PWM Mode Truth Table

INLx INHx GLx GHx Note
0 0 L L
0 1 L H
1 0 H L
Shoot
1 1 L L through
protection

6.3.1.1.2 3x PWM Mode with INLx enable control

In 3x PWM mode, the INHx pin controls each half-bridge and supports two output states: low or high. The INLx
pin is used to put both high-side and low-side gate drive outputs low. If the state is not required, tie all INLx pins
to logic high. The corresponding INHx and INLXx signals control the output state as listed in Table 6-2.

Table 6-2. 3x PWM Mode Truth Table

INLx INHx GLx GHx
0 X L L
1 0 H L
1 1 L H

6.3.1.1.3 1x PWM Mode

In 1x PWM mode, the device uses 6-step block commutation tables that are stored internally. This feature allows
for a three-phase BLDC motor to be controlled using one PWM sourced from a simple controller. The PWM is
applied on the INHA pin and determines the output frequency and duty cycle of the half-bridges.

The half-bridge output states are managed by the INLA, INHB, and INLB pins which are used as state logic
inputs. The state inputs can be controlled by an external controller or connected directly to the digital outputs of
the Hall effect sensor from the motor (INLA = HALL_A, INHB = HALL B, INLB = HALL_C). The 1x PWM mode
usually operates with synchronous rectification (low-side MOSFET recirculation).

The INHC input controls the direction through the 6-step commutation table which is used to change the
direction of the motor when Hall effect sensors are directly controlling the state of the INLA, INHB, and INLB
inputs. Tie the INHC pin low if this feature is not required.

The INLC input brakes the motor by turning off all high-side MOSFETs and turning on all low-side MOSFETs
when the INLC pin is pulled low. This brake is independent of the state of the other input pins. Tie the INLC pin
high if this feature is not required.
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Table 6-3. Synchronous 1x PWM Mode (PWM1X_COM = 0b)

LOGIC AND HALL INPUTS GATE DRIVE OUTPUTS(")
STATE INHC =0 INHC = 1 PHASE A PHASE B PHASE C DESCRIPTION
INLA | INHB | INLB | INLA | INHB | INNB | GHA | GLA | GHB | GLB | GHC | GLC

Stop 0 0 0 0 0 0 L L L L L L Stop

Align 1 1 1 1 1 1 PWM | IPWM L H L H Align
1 1 1 0 0 0 1 L L PWM | IPWM L H BoC
2 1 0 0 0 1 1 PWM | IPWM L L L H A-C
3 1 0 1 0 1 0 PWM | IPWM L H L L A—B
4 0 0 1 1 1 0 L L L H PWM | IPWM C—B
5 0 1 1 1 0 0 L H L L PWM | IPWM C—A
6 0 1 0 1 0 1 L H PWM | IPWM L L B—A

(1) !PWM is the inverse of the PWM signal.
Table 6-4. Asynchronous 1x PWM Mode (PWM1X_COM = 1b)

LOGIC AND HALL INPUTS GATE DRIVE OUTPUTS
INHC =0 INHC =1 PHASE A PHASE B PHASE C
STATE DESCRIPTION
INLA | INHB | INLB | INLA | INHB | INLB | GHA | GLA | GHB | GLB | GHC | GLC
Stop 0 0 0 0 0 0 L L L L L L Stop
Align 1 1 1 1 1 1 PWM L L H L H Align
1 1 1 0 0 0 1 L L PWM L L H B—C
2 1 0 0 0 1 1 PWM L L L L H A>C
3 1 0 1 0 1 0 PWM L L H L L A>B
4 0 0 1 1 1 0 L L L H PWM L cC-B
5 0 1 1 1 0 0 L H L L PWM L C—A
6 0 1 0 1 0 1 L H PWM L L L B—A
Figure 6-2 and Figure 6-3 show the different possible configurations in 1x PWM mode.
INHA
INLA
[ocuoro] L1~ —"] srere
INHB
[oewore] 1 —™3 ] srw
INLB BLDC Motor
mcu_pio] | L STATE2
1 INHC
MCU_GPIO I DIR
INLC
T M e
Figure 6-2. 1x PWM—Simple Controller
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Figure 6-3. 1x PWM—Hall Effect Sensor

6.3.1.2 Gate Drive Architecture

The gate driver uses a complimentary, push-pull topology for both the high-side and low-side drivers. This
topology allows for both a strong pullup and pulldown of the external MOSFET gates. The low side gate drivers
are supplied directly from the GVDD supply. For the high-side gate drivers, a bootstrap diode and capacitor are
used to generate the floating high-side gate voltage supply. The bootstrap diode is integrated and an external
bootstrap capacitor is used on the BSTx pin. To support 100% duty cycle control, a trickle charge pump is
integrated into the device. The trickle charge pump is connected to the BSTx node to prevent voltage drop due
to the leakage currents of the driver and external MOSFET.
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Figure 6-4. DRV8363-Q1 Gate Driver Power Supply Architecture

6.3.1.2.1 Bootstrap diode

The bootstrap diode is necessary to generate the high-side bias and is included in the driver device. The diode
anode is connected to GVDD through an internal resistor and cathode connected to BSTx. With the Cgst
capacitor connected to BSTx and the SHx pins, the Cggt capacitor charge is refreshed every switching cycle
when SHx transitions to ground. The capacitor value Cggt is dependent on the gate charge of the high-side
MOSFET and must be selected considering PWM control and voltage drop of the MOSFET gate. The boot diode
provides fast recovery times, low diode resistance, and voltage rating margin to allow for efficient and reliable
operation.
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6.3.1.2.2 VCP Trickle Charge pump

The device has charge pump that provides current to Cggt bootstrap capacitor so that the bootstrap capacitor
stays charged. This allows the gate driver to operate at 100% duty cycle. The charge pump also supports
pre-charge of Cggt capacitor at power up.

By default, the trickle charge pump to bootstrap connection is configured in "high duty cycle" mode. When
TCP_HD_DIS = 0, the VCP-BSTx pull-up is activated as soon as INHx goes high, at the strength defined by
TCP_HD_SW_CURLIM. This can help maintain the BSTx voltage during high duty cycle transients where the
BSTx capacitor cannot fully recharge through the bootstrap diode due to limited low-side on time.

If TCP_HD_DIS = 1, then the VCP-BSTx pull-up will be in "normal mode," where the pull-up will wait for
TCP_SW_DLY to expire after the rising edge of INHx before enabling the pullup at strength defined by
TCP_SW_CURLIM. This mode will reduce load on the trickle charge pump for reduced power dissipation, and
can help avoid accidentally overloading the trickle charge pump leading to a VCP undervoltage.

In addition to the support of 100% PWM duty cycle operation, the VCP charge pump is designed to support an
overdrive supply for external components. The supply voltage Vycp is available on VCP pin and the voltage is
regulated with respect to VDRAIN, where a capacitor is connected between VCP and VDRAIN pins. The VCP
voltage can be used for an overdrive supply of external switch control circuits such as battery reverse protection
switch, high-side switch, or motor phase isolation switches. While the VCP charge pump is designed to support
these external loads, care must be taken to avoid exceeding the total current limit of the overdrive supply.

6.3.1.2.3 Gate Driver Output

The gate drivers use a Smart Gate Drive architecture to provide switching control of the external power
MOSFETs, additional steps to protect the MOSFETs, and tradeoffs between efficiency and robustness. This
architecture is implemented through two components called IDRIVE and TDRIVE. The IDRIVE gate drive current
and TDRIVE gate drive time is initially selected based on the parameters of the external power MOSFET used in
the system and the desired rise and fall times.
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Figure 6-5. Gate Driver Architecture

6.3.1.2.4 Passive and Semi-active pull-down resistor

Each gate driver has a passive pull-down between the gate and source to keep the external MOSFETs turned
off in unpowered conditions. In addition, the high side output integrates a semi-active pull-down circuit to further
reduce the gate impedance during SLEEP/shutdown mode.

6.3.1.2.5 TDRIVE/IDRIVE Gate Drive Timing Control

The device integrates TDRIVE/IDRIVE gate drive timing control to control switching speed and prevent parasitic
dV/dt gate turn on of external MOSFETs. Configurable pull-up current Ipgryp and pull-down current Ipryn €nable
the independent adjustment of rising and falling slew rate without the need for external series gate resistors.
Strong pull-down Istrong current is enabled after the expiration of tprye n to pull the MOSFET strongly off and
keep it off during the switching of the opposite side of the half-bridge. This feature helps to remove parasitic
charge that couples into the MOSFET gate when the half-bridge switch-node voltage slews rapidly.
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Figure 6-6. TDRIVE Gate Drive Timing Control

6.3.1.2.6 Propagation Delay

The propagation delay time (t,q) is measured as the time between an input logic edge to a detected output
change. This time has two parts consisting of the digital propagation delay, and the delay through the analog
gate drivers.

To support multiple control modes and dead time insertion, a small digital delay is added as the input command
propagates through the device. Lastly, the analog gate drivers have a small delay that contributes to the overall
propagation delay of the device.

6.3.1.2.7 Deadtime and Cross-Conduction Prevention

In 6xPWM mode of DRV8363-Q1, high-side INHx and low-side INLx inputs operate independently, with an
exception to prevent cross conduction when the high and low side of the same half-bridge are turned ON at
same time. The device pulls high- and low- side gate outputs low to prevent shoot through condition of power
stage and a fault STP_FLT is reported when high- and low-side inputs are logic high at the same time.

In 6xPWM mode, if SPI register bit DEADT_MODE is Ob and DEADT_MODE_6X is 00b, the device monitors
INHx and INLx and inserts dead time if the period of INHx=INLx=low is shorter than tpgap. Other than 6xPWM
mode, dead time is always inserted regardless of the configuration.

Note
If PWM_MODE is set to 001b - 101b, the STP_MODE bit shall be set to 1b to avoid a false flag of
STP_FLT. The SPI register bit STP_MODE = 0b can be used only for PWM_MODE = 000b (6xPWM
mode).
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Figure 6-7. Cross Conduction Prevention and Dead time Insertion

6.3.2 DVDD Linear Voltage Regulator

A 100mA output linear regulator is integrated into the device and is available for use by external circuitry. The
LDO can be configured for 3.3V or 5V output. This regulator can provide the supply voltage for a low-power
MCU or other circuitry supporting low current. The output of the DVDD regulator is bypassed near the DVDD
pin with a 1uF ceramic capacitor. TI recommends to use an X5R or X7R capacitor rated for 16V or greater to
maintain sufficient effective capacitance. The ground return from the capacitor is routed back to the adjacent
GND ground pin.

The output voltage of LDO can be selected through LDO_SEL register bit.

GVDD

Wygg
i

L, DVDD 3.3V or 5V, 100 mA
R
1uF
L, AGND
]

1

1

|

Figure 6-8. DVDD Linear Regulator Block Diagram

The power dissipated in the device by the DVDD linear regulator can be calculated as P = (Vgypp- Vbvob) X
lbvop
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6.3.3 Low-Side Current Sense Amplifiers

The DRV8363-Q1 devices integrate high-performance low-side current sense amplifier for current
measurements using low-side shunt resistors. Low-side current measurements are commonly used to implement
overcurrent protection, external torque control, or brushless DC commutation with the external controller. The
current sense amplifiers feature nine configurable gain settings between 5 and 40 V/V, which can be configured
through SPI commands. The CSA output is referenced to the external voltage reference pin (VREF). The CSA
output offset can be configured between 1/2 xXVREF or 1/8 xXVREF to support bidirectional or unidirectional
current sensing as needed.

Note
By default, CSA output is disabled. CSA output can be enabled in SPI register IC_CTRL2.

CSA_GAIN_x (0)

Resistor network for

CSA Gain
VREF GVDD SPx
- 10K
SOx
P ]
< ] NV
+ SNx
10K
<<
%)
O3
CSA Auto Zero 3 £
CSA_AZ DIS (0)[——isapie™ Function g °
O
VREF
» |
» ] GVDD VREF

Resistor network | |
for CSA Gain

+ i
Ve
_K_
<L >

[ | I
;gAGND iGND

Figure 6-9. Current-Sense Amplifier Diagram

6.3.3.1 Unidirectional Current Sense Operation

The DRV8363-Q1 internally generates a common mode voltage of 1/8 x VREF to obtain maximum resolution for
current measurement. The current sense amplifier operates in a unidirectional mode and the SO pin outputs an
analog voltage equal to the voltage across the SP and SN pins multiplied by the gain setting (G¢sa).

Use Equation 1 to calculate the current through the shunt resistor.
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Figure 6-10. Unidirectional Current-Sense Output
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Figure 6-11. Unidirectional Current-Sense Regions
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6.3.3.2 Bidirectional Current Sense Operation

In this mode, DRV8363-Q1 internally generates a common mode voltage of %2 x VREF to enable bidirectional
current measurement. The current sense amplifier operates in a bidirectional mode and the SO pin outputs an
analog voltage equal to the voltage across the SP and SN pins multiplied by the gain setting (Gcsa).

Use Equation 2 to calculate the current through the shunt resistor (AREF_DIV = VREF / 2 case) .

Vsox — Vvrer
|l — =
GCSA X RSENSE (2)
SO (V)
A
VVREF
e D Tl L
VVREF/ 2
VUNEAR AT
SP—SN (V)
Figure 6-12. Bidirectional Current Sense Output
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VVREF — \Y A - _ - SP-SN
T r'y
VsO(range+) Y-~
) 4 o IxR
VsO(offimax —  ¥~__
VOFF, ~~<
VVREF /2 X ov
VDRIFT_ -~
) a“
VSO(offymin A B xR
P
VSO(range-) B v
025V —Y— 4
oV
Figure 6-13. Bidirectional Current Sense Regions
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6.3.4 Gate Driver Shutdown

If a fault condition is detected or DRVOFF pin is driven by system, the device takes an action of gate driver
shutdown. The high-side and low-side gate driver outputs are pulled down to turn off external MOSFETs.

6.3.4.1 DRVOFF Gate Driver Shutdown

When DRVOFF is driven high, the gate driver goes into shutdown mode, overriding signals on inputs pins
INHx and INLx. DRVOFF bypasses the internal digital logic and is connected directly to the predriver. This pin
provides a mechanism for externally monitored faults to disable the gate driver directly bypassing the external
controller. When the DRVOFF pin is driven high, the device disables the gate driver and triggers the shutdown
sequence.

AN
- =\ OFF
Gate Driver [
High
'9 DRVOFF GHA = —N OFF
" |
GHB = =\ OFF
—> A ||-<-
GHC —
—> B
=\ OFF
(s —»C
GLA = =
FF
)’
GLB = =
||.<. OFF
GLC —
— GND

Figure 6-14. DRVOFF Gate Driver Output State

6.3.4.2 Soft Shutdown Timing Sequence

In the event of an overcurrent fault shutdown, the DRV8363-Q1 utilizes a soft shutdown sequence to minimize
inductive spikes in the power stage. The shutdown drive current can be programmed with SPI register
IDRVN_SD. The gate driver uses Ipryn sp for tpryn sp time to discharge the gate of the MOSFET. After
completion of shutdown sequence, gate driver outputs are in passive/semi-active pull-down mode.

High
INHx (INLx) "9

GHx-SHx
(GLx-SLx)

Fault event (refer to fault table) /
DRVOFF After Deglitch

I
I

Gate Driver drive IorvEx X IprRVN_sD Repsa (Rep)
|

mode

|
[ »
< >

P — e Bl K

torvn_sD

Figure 6-15. Gate Drive Shutdown Sequence
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6.3.5 Active Short Circuit

To help systems driving high-intertia loads, or systems that may be exposed to generator-mode conditions
(where the motor is being externally turned), the DRV8363-Q1 incorporates an advanced Active Short Circuit
feature. This feature, which can be triggered through the ASCIN pin, through SPI, or automatically in response to
VDRAIN Overvoltage, turns on all three high-side or all three low-side MOSFETs to recirculate the motor current
and avoid further increasing the supply voltage through diode rectification.

The default selection for high-side or low-side ASC is configurable through the ASC_POLARITY bit. However, in
order to provide robustness through a variety of operating conditions and system fault scenarios, the DRV8363-
Q1 will automatically switch between high-side and low-side ASC. This behavior is summarized in the chart
below:
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Figure 6-16. Active Short Circuit Logic
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6.3.6 Gate Driver Protective Circuits

6.3.6.1 GVDD Undervoltage Lockout (GVDD_UV)

If at any time the voltage on the GVDD pin falls lower than the Vgypp yv threshold voltage for longer than the
tavbb uv DG time, the device detects a GVDD undervoltage event. After detecting the GVDD_UV undervoltage
event, the gate driver disabled, charge pump disabled and nFAULT pin is driven low. After GVDD_UV condition
is cleared, the fault state remains latched and can be cleared through an SPI command.

6.3.6.2 GVDD Overvoltage Fault (GVDD_OV)

If at any time the power supply voltage on the GVDD pin exceeds the Vgypp oy threshold for longer than
the tevop ov pg time, the DRV8363-Q1 detects a GVDD overvoltage event. After detecting the overvoltage
condition, the gate driver is disabled, charge pump is disabled, and nFAULT pin is driven low. After GVDD_OV
condition is cleared, the fault state remains latched and can be cleared through an SPI command.

6.3.6.3 VDRAIN Undervoltage Fault (VDRAIN_UV)

If at any time the supply voltage on the VDRAIN pins falls below the Vpran uv threshold for longer than the
tvdrain_uv_dg time, the DRV8363-Q1 detects a VDRAIN undervoltage event. After detecting the undervoltage
condition, the gate driver is disabled, charge pump is disabled, and nFAULT pin is driven low. After the
VDARIN_UV condition is cleared, the fault state remains latched and can be cleared through an SPI command.

6.3.6.4 VDRAIN Overvoltage Fault (VDRAIN_OV)

If at any time the power supply voltage on the VDRAIN pin exceeds the Vprrain ov threshold for longer than the
tyorAIN Ov DG time, the DRV8363-Q1 detects a VDRAIN overvoltage event. After detecting the overvoltage
condition, the gate driver is disabled, charge pump is disabled, and nFAULT pin is driven low. After the
VDRAIN_QV condition is cleared, the fault state remains latched and can be cleared through an SPI command.
The VDRAIN_QV threshold can be adjusted based on expected supply range using the VDRAIN_OV_LVL
register field.

6.3.6.5 VCP Undervoltage Fault (CP_OV)

If at any time the voltage between the VCP and VDRAIN pins falls below the V¢p yy threshold for longer
than the tcp yv pg time, the DRV8363-Q1 detects a VCP undervoltage event. After detecting the undervoltage
condition, the gate driver is disabled, charge pump is disabled, and nFAULT pin is driven low. After the VCP_UV
condition is cleared, the fault state remains latched and can be cleared through an SPI command.

6.3.6.6 BST Undervoltage Lockout (BST_UV)

If at any time the voltage across BTSx and SHx pins falls lower than the Vggt yy threshold voltage for
longer than the tgsT uv pg time, the device detects a BST undervoltage event. After detecting the BST_UV
undervoltage event, the gate driver disabled and nFAULT pin is driven low. After BST_UV condition is cleared,
the fault state remains latched and can be cleared through an SPI command

6.3.6.7 MOSFET Vpg Overcurrent Protection (VDS_OCP)

The device has adjustable Vpg voltage monitors to detect overcurrent or short-circuit conditions on the external
power MOSFETs. A MOSFET overcurrent event is sensed by monitoring the Vpg voltage drop across the
external MOSFET Rps(on). The high-side VDS monitors measure between the VDRAIN and SHx pins and
the low-side VDS monitors measure between the SHx and SLx pins. If the voltage across external MOSFET
exceeds the Vpg vy threshold for longer than the tpg pg deglitch time, a VDS_OCP event is recognized.
After detecting the VDS overcurrent event, all of the gate driver outputs are driven low to disable the external
MOSFETs and nFAULT pin is driven low. VDS level and deglitch time are programmable.
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Figure 6-17. DRV8363-Q1 Vpg Monitors
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Figure 6-18. DRV8363-Q1 Vpg Monitor Timing

6.3.6.8 MOSFET VGS Monitoring Protection

The DRV8363-Q1 utilizes integrated gate to source voltage (VGS) monitors to monitor the state of the external
MOSFETs. When the output state of the MOSFETs is commanded OFF (INxx = low), the monitor verifies that the
output turns off and stays off. If at any point the VGS voltage exceeds the VGS threshold for a duration longer
than tvgs_dg, the nFAULT pin is driven low and the VGS_XX flag is set for the corresponding output channel.
When the output state of the MOSFETs is commanded ON (INxx = high), the monitor verifies that the output
turns on. If at any point the VGS drops below the VGS threshold for a duration longer than tvgs_dg, the nFAULT
pin is driven low and the VGS_XX flag is set for the corresponding output channel. The VGS monitor blanking
time is shared with the VDS monitor can be adjusted through the VDS _VGS_ BLK register field. TI recommends
to set this value based on the expected switching time for the external MOSFETs. The VGS monitor deglitch time
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can be adjusted through the VGS_DEG register field. The deglitch timer does not start until after the blanking
time has elapsed following a rising/falling PWM signal. Tl recommends to set this value based on the system
noise level and acceptable fault tolerance timing.

BSTx/GVDD

GHx/GLx
SHx/SLx

VGS_xx
] VGS_FLT

Figure 6-19. DRV8363-Q1 Vgg Monitors

6.3.6.9 Shunt Overcurrent Protection (SNS_OCP)

Overcurrent is also monitored by sensing the output of the current sense amplifier (SOx). If at any time the
voltage of SOx exceeds the Vrsyunt ocp threshold for longer than the tsns ocp pec deglitch time, a SNS_OCP
event is recognized.

The VgrsuunT ocp thresholds are defined relative to Vyrer, and are bidirectional, allowing overcurrent to be
detected in either the forward or the reverse direction. There are two threshold settings available to configure
through the SNS_OCP_LVL bit: 80%/20% mode, or 90%/10% mode. The effective current level of this monitor
can be calculated as:

VRSHUNT_OCP — VVREF
3 : (3)

ISENSE_ocp = Gain X RS{UNT

VWREF*09-———""—"—"~—~~—~~———~———————
VVREF *0.8 ——

SNS_OCP_LVL=0

A
VWREF*02-——F-——————— -~~~ ———
VVREF 01 - -~~~ - IITITITTloosy

A
\ 4

SP—SN (V)

Figure 6-20. SNS_OCP Thresholds

Device response to detection of an SNS_OCP event is configurable through the SNS_OCP_MODE bits. The
shutdown mode is also configurable through the SNS_OCP_STD_SHD bit. TI recommends using "standard"
shutdown mode if reaching the OCP threshold is a normal part of operation (such as when using Autorecovery
or CBC mode) to avoid excess MOSFET heating from soft shutdown mode.
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6.3.6.10 Thermal Shutdown (OTSD)

If the die temperature exceeds the trip point of the thermal shutdown limit (Totsp), OTSD event is recognized.
After detecting the OTSD overtemperature event, if OTSD_MODE is Fault mode, all of the gate driver outputs
are driven low to disable the external MOSFETSs, charge pump and current sense are disabled, and nFAULT pin
is driven low. After OTSD condition is cleared, the fault state remains latched and can be cleared through an
SPI command (CLR_FLT). The OTSD_MODE is Fault mode by default. If OTSD condition is detected during
device power up, nFAULT stays low and charge pump and current sense remain disabled until OTSD condition
is removed and SPI command (CLR_FLT) is sent by MCU.

6.3.6.11 Thermal Warning (OTW)

If the die temperature exceeds the trip point of the thermal warning (ToTtyw), the OTW bit is set in the registers of
SPI devices. The device performs no additional action and continues to function. After the die temperature falls
lower than the hysteresis point of the thermal warning, the OTW bit remains latched and can be cleared through
an SPl command CLR_FLT. If OTW bit is 1b, nFAULT stays high when WARN_MODE bit 1b.

6.3.6.12 OTP CRC

After each power up, the device performs an OTP CRC check. If the calculated CRC8 checksum does not match
the CRC8 checksum stored in the internal OTP memory, the OTP_CRC failed flag is set.

6.3.6.13 SPI Watchdog Timer

The device integrates a programmable window-type SPI watchdog timer to verify that the external controller is
operating. The SPI watchdog timer can be enabled by writing a 1 to WDT_EN SPI register bit. The watchdog
timer is disabled by default. When the watchdog timer is enabled, an internal timer starts to count up. A valid SPI
access resets the timer. This valid SPI access must be issued between the lower window time and the upper
window time. If a watchdog timer fault is detected, nFAULT pin is asserted low.

6.3.6.14 Phase Diagnostic

The device integrates a current source and a switch between VDRAIN and SHx device pins and between SHx
device pin and the device ground for each channel. The switches can be individually enabled and disabled via
SPI register bits PH_DIAG_Hx and PH_DIAG_Lx. If PH_DIAG_Hx is 1b, the source current lpyp src of SHx pin
is enabled. If PH_DIAG_Lx is 1b, the sink current lppyp snk of SHx pin is enabled. When any of PHDEN_Hx and
PHDEN_Lx register bits are set to 1, the VDS overcurrent detection flags, VDS_Hx and VDS_Lx, change from
the fault detection flag to the status flag of VDS comparators. The combination of the integrated current sources
and VDS status flags can be used for the phase diagnostics such as an open fault detection of motor load,
without activating external MOSFETs.

The DRV8363-Q1 also features automatic open load and MOSFET short detection sequences. To run the
automatic open load detection, set the OPEN_DET_EN bit to 1b. To run the automatic MOSFET short detection
sequence, set the SHORT_DET_EN bit to 1b. Please note that only one automatic sequence can be run at a
time. The results of the sequence is reported in the IC_STAT3 register.
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6.4 Fault Detection and Response Summary Table (Fault Table)

Table 6-5. Fault Detection and Response Summary

NAME SPI FLAG BIT CONDITION MODE DIGITAL CORE GATE DRIVERS CHARGE PUMP CURRENT SENSE |RESPONSE
GVDD N/A GVDD < N/A Reset Disabled Disabled Disabled Gate drive
Undervoltage GVDD_UVLO shutdown, device

Lockout shutdown, nFAULT
GVDD GVvDD_UVH GVDD < GVvDD_UVH_MOD Active Active Active Active SPI Report,
Undervoltage GVDD_UVH E = 0 (Warning) nFAULT
Warning GVDD_UVH_MOD Active Disabled (Weak Active Active Gate drive
E =1 (Fault) Pulldown) shutdown, SPI
Report, nFAULT
GVDD GVDD_UV_BST GVDD < GVDD_UV_BST_M Active Active Active Active SPI Report
Undervoltage BST GVDD_UV_BST ODE = 00b (RT (Unlatched),
Warning Warning) nFAULT
GVDD_UV_BST_M Active Active Active Active SPI Report,
ODE = 01b (Fault) VCP_UV disabled,
BST_UV_LVL
forced to 1b,
nFAULT
GVDD_UV_BST_M Active Active Active Active SPI Report
ODE = 10b (RT (Unlatched),
Fault) VCPI_UV disabled,
BST_UV_LVL
forced to 1b,
nFAULT
GVDD_UV_BST_M Active Active Active Active N/A
ODE =11b
(Disabled)
GVDD overvoltage GvDD_OV GVvDD > GvDD_OV_MODE Active Active Active Active SPI Report,
GVDD_OV = 0b (Warning) nFAULT
GVvDD_OV_MODE Active Disabled (Standard Disabled Active SPI Report, Gate
= 1b (Fault) shutdown) drive shutdown,
nFAULT
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Table 6-5. Fault Detection and Response Summary (continued)

NAME SPI FLAG BIT CONDITION MODE DIGITAL CORE GATE DRIVERS CHARGE PUMP CURRENT SENSE |RESPONSE
VDRAIN VDRAIN_UVL VDRAIN < VDRAIN_UVL_MO Active Active Active Active SPI Report,
Undervoltage Low VDRAIN_UVL DE = 00b (Warning) nFAULT
Threshold VDRAIN_UVL MO Active Active Active Active SPI Report
DE = 01b (Warning (Unlatched),
RT) nFAULT
VDRAIN_UVL_MO Active Disabled (Standard Disabled Active SPI Report, Gate
DE = 10b (Fault) shutdown) drive shutdown,
nFAULT
VDRAIN_UVL_MO Active Active Active Active N/A
DE =11b
(Disabled)
VDRAIN VDRAIN_UVH VDRAIN < VDRAIN_UVH_MO Active Active Active Active SPI Report,
Undervoltage High VDRAIN_UVH DE = 00b (Warning) nFAULT
Threshold VDRAIN_UVH_MO Active Active Active Active SPI Report
DE = 01b (Warning (Unlatched),
RT) nFAULT
VDRAIN_UVH_MO Active Disabled (Standard Active Active SPI Report, Gate
DE = 10b (Fault) shutdown) drive shutdown,
nFAULT
VDRAIN_UVH_MO Active Active Active Active N/A
DE =11b
(Disabled)
VDRAIN VDRAIN_OV VDRAIN > VDRAIN_OV_MOD Active Active Active Active SPI Report,
Overvoltage VDRAIN_OV E = 00b (Warning) nFAULT
VDRAIN_OV_MOD Active Disabled (Standard Active Active SPI Report, Gate
E = 01b (Fault) shutdown) drive shutdown,
nFAULT
VDRAIN_OV_MOD Active Active (ASC Active Active SPI Report,
E =10b (ASC enabled) nFAULT
Latched)
VDRAIN_OV_MOD Active Active (ASC Active Active SPI Report,
E = 11b (ASC RT) enabled) nFAULT
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Table 6-5. Fault Detection and Response Summary (continued)
NAME SPI FLAG BIT CONDITION MODE DIGITAL CORE GATE DRIVERS CHARGE PUMP CURRENT SENSE |RESPONSE
DVDD Overvoltage DVvDD_OV DvDD > DVDD_OV | DVDD_MODE = 0b Active Active Active Active SPI Report,
(Warning) nFAULT
DVDD_MODE = 1b Active Disabled (Standard Disabled Active SPI Report, Gate
(Fault) shutdown) drive shutdown,
nFAULT
Overtemperature OoTW Internal N/A Active Active Active Active SPI Report,
Warning temperature > OTW nFAULT
Overtemperature OTSD Internal OTSD_MODE = 0b Active Active Active Active SPI Report,
Shutdown temperature > (Warning) nFAULT
OTsD OTSD_MODE = 1b Disabled Disabled (Standard Disabled Disabled SPI Report, Gate
(Fault) shutdown) drive shutdown,
nFAULT
Overtemperature OTSD_TCP Internal charge N/A Active Active Disabled Active SPI Report,
Shutdown, Trickle pump temperature nFAULT
Charge Pump >0OTSD
VCP Undervoltage VCP_UV VCP <VCP_UV | VCP_UV_MODE = Active Active Active Active SPI Report,
00b (Warning) nFAULT
VCP_UV_MODE = Active Disabled (Standard Active Active SPI Report, Gate
01b (Fault) shutdown) drive shutdown,
nFAULT
VCP_UV_MODE = Active Disabled (Standard Disabled Active SPI Report, Gate
10b (Fault, TCP shutdown) drive shutdown,
Shutdown) nFAULT
VCP_UV_MODE = Active Active Active Active N/A
11b (Disabled)
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Table 6-5. Fault Detection and Response Summary (continued)

NAME SPI FLAG BIT CONDITION MODE DIGITAL CORE GATE DRIVERS CHARGE PUMP CURRENT SENSE |RESPONSE
Bootstrap BST x_UV BSTx < BST_UV BST_UV_MODE Active Active Active Active SPI Report,
Undervoltage = 000b, 110b nFAULT
(Warning)
BST_UV_MODE = Active HS Off (Active Active Active SPI Report, Gate
001b (Fault RT, Pulldown), LS drive shutdown,
Active Pulldown) Active nFAULT
BST_UV_MODE = Active HS Off (Weak Active Active SPI Report, Gate
010b (Fault RT, Pulldown), LS drive shutdown,
Weak Pulldown) Active nFAULT
BST_UV_MODE = Active HS Off (Active Active Active SPI Report, Gate
011b (Fault, Active Pulldown), LS drive shutdown,
Pulldown) Active nFAULT
BST_UV_MODE = Active HS Off (Weak Active Active SPI Report, Gate
100b (Fault, Weak Pulldown), LS drive shutdown,
Pulldown) Active nFAULT
BST_UV_MODE = Active HS Off (Weak Disabled Active SPI Report, Gate
101b (Fault, Weak Pulldown), LS drive shutdown,
Pulldown, TCP Active nFAULT
switch off)
BST_UV_MODE = Active Active Active Active N/A
111b (Disabled)
VREF VREF_UV VREF < VREF_UV N/A Active Active Active Disabled SPI Report,
Undervoltage nFAULT
VDS OCP VDS_xx VDS >VDS_LVL | VDS_OCP_MODE Active Active Active Active SPI Report,
= 0b (Warning) nFAULT
VDS_OCP_MODE Active Disabled (Soft Active Active SPI Report, Gate
= 1b (Fault) shutdown) drive shutdown,
nFAULT
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Table 6-5. Fault Detection and Response Summary (continued)

NAME SPI FLAG BIT CONDITION MODE DIGITAL CORE GATE DRIVERS CHARGE PUMP CURRENT SENSE |RESPONSE
Sense OCP OCP_SNS_x SOx > SNS_OCP_MODE Active Active Active Active SPI Report,
SNS_OCP_LVL = 000b (Warning) nFAULT
SNS_OCP_MODE Active Disabled (Soft Active Active SPI Report,
= 001b (Fault) shutdown) nFAULT
SNS_OCP_MODE Active Active Active Active SPI Report
= 010b (Warning (Unlatched),
RT) nFAULT
SNS_OCP_MODE Active Disabled (Soft Active Active SPI Report
=011b (Fault RT) shutdown) (Unlatched), Gate
drive shutdown,
nFAULT
SNS_OCP_MODE Active Disabled (Standard Active Active Gate drive
=100b (Limit shutdown) shutdown until next
Mode) PWM edge
SNS_OCP_MODE Active Active Active Active N/A
= 111b (Disabled)
VGS Monitor VGS_xx VGS voltage VGS_MODE = 0b Active Active Active Active SPI Report,
above/below (Warn) nFAULT
threshold for offfon | /55 MoDE = 16 Active Disabled (Standard Active Active SPI Report,
state (Fault) shutdown) nFAULT
Watchdog Monitor WDT_FLT Watchdog not N/A Active Disabled (Standard Active Active SPI Report,
serviced in window shutdown) nFAULT
Deadtime DEADT_FLT Deadtime less than | DEADT_MODE_6X Active Minimum deadtime Active Active SPI Report, Gate
Protection DEADT setting = 00b (Fault) enforced driver outputs
enforced, nFAULT
DEADT_MODE_6X Active Minimum deadtime Active Active SPI Report, Gate
= 01b (Enforce enforced driver outputs
only) enforced, NFAULT
DEADT_MODE_6X Active Active Active Active N/A
= 10b (Disabled)
DEADT_MODE_6X Active Minimum deadtime Active Active SPI Report,
=11b (Warning) enforced nFAULT
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Table 6-5. Fault Detection and Response Summary (continued)

sequence

NAME SPI FLAG BIT CONDITION MODE DIGITAL CORE GATE DRIVERS CHARGE PUMP CURRENT SENSE |RESPONSE

Shoot-through STP_FLT INHx + INLx STP_MODE = Active Enforced (Low Active Active SPI Report,

Protection simultaneously high Ob (Warning + while both inputs Outputs enforced
Enforce) high)
STEP_MODE = 1b Active Enforced (Low Active Active QOutputs enforced
(Enforce only) while both inputs
high)

SPI Clock Fault SPI_CLK_FLT SPI frame has N/A Active Active Active Active SPI Report,
incorrect number of nFAULT, SPI
clocks (not 24 or 32 transaction rejected

bits)
SPI Address Fault | SPI_ADDR_FLT | SPI Invalid Address N/A Active Active Active Active SPI Report,
Access nFAULT, SPI
transaction rejected
SPI CRC Fault SPI_CRC_FLT SPI CRC value N/A Active Active Active Active SPI Report,
mismatch nFAULT, SPI
transaction rejected

SPI Parity Fault SPI_PAR_FLT SPI parity bit value N/A Active Active Active Active SPI Report,

mismatch nFAULT, SPI
transaction rejected

OTP CRC Fault OTP_CRC_FLT Corruption of N/A Active Disabled (Weak Active Active SPI Report,
internal OTP values Pulldown) nFAULT

Device Mode Fault | DEV_MODE_FLT Device in Tl test N/A Active Active Active Active SPI Report,
mode nFAULT
Bootstrap BST_TIMEOUT_FL Bootstrap N/A Active Active Active Active SPI Report,
Precharge Timeout T precharge not nFAULT
completed by end
of timeout period
Open Load OPEN_WARN_x | Open load detected N/A Active Active Active Active SPI Report,
Detection by open test nFAULT
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Table 6-5. Fault Detection and Response Summary (continued)

NAME SPI FLAG BIT CONDITION MODE DIGITAL CORE GATE DRIVERS CHARGE PUMP CURRENT SENSE |RESPONSE
Short to Battery |SHT_VDD_WARN_| Short to battery N/A Active Active Active Active SPI Report,
Detection X detected by short nFAULT
test sequence
Short to GND SHT_GND_WARN Short to ground N/A Active Active Active Active SPI Report,
Detection X detected by short nFAULT

test sequence
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6.5 Device Functional Modes
6.5.1 Gate Driver Functional Modes

Unpowered System 4—' GVDD < Vevop 1o |
I

GVDD > Veypp_uvio

A

| DIS_PWM_INPUT =0,
NSLEEP = High—— Standby & DRVOFF = Low Active

Sleep / Reset SLEEP =L (Gate Driver Output <—DI57PWM7INPFJT =1— (Gate Driver Output
< n = tow Disabled) [<€——DRVOFF = High Enabled)

[«——Fault Detected
j nSLEEP = Low

| ovop_uv, o150 |

Figure 6-22. Functional State Diagram

6.5.1.1 Sleep Mode

The nSLEEP pin manages the state of the DRV8363-Q1. When the nSLEEP pin is low, the device goes to a
low-power sleep mode. In sleep mode, all gate drivers are disabled, sense amplifiers are disabled, all external
MOSFETs are disabled, the VCP trickle charge pump is disabled, and the DVDD regulator is disabled. The
tsLeep time must elapse after a falling edge on the nSLEEP pin before the device goes to sleep mode. The
device comes out of sleep mode automatically if the nSLEEP pin is pulled high. The tyake time must elapse
before the device is ready for inputs. While in Sleep mode, the nFAULT pin is pulled low.

6.5.1.2 Standby Mode

When the nSLEEP pin is high and the Vgypp voltage is greater than the GVDDyy, o voltage, the device goes
to standby mode. In this mode the DVDD regulator and VCP trickle charge pump are active, but the MOSFET
output drive stage is inactive. If the device is powering up for the first time, then it will proceed to Active mode
once the VCP and BSTx voltages have cleared their respective UV thresholds.

A fault condition, holding DRVOFF high, or setting DIS_PWM_INPUT = 1 will cause the device to enter and stay
in standby mode. If the device is in Standby mode due to a fault condition, then it will re-enter Active mode once
the fault flag has been cleared.

6.5.1.3 Active Mode

If there are no fault conditions, DRVOFF is low, and DIS_PWM_INPUT =0, the device will enter the Active mode.
In this mode the MOFSET outputs are active, and will respond to INHx/INLx inputs.
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6.6 Programming

6.6.1 SPI

The device uses a serial peripheral interface (SPI) bus to set device configurations, operating parameters,
and read out diagnostic information. The device SPI operates in secondary mode and connects to an external
controller. If SPI CRC (SPI_CRC_EN = 0b) is enabled, the SPI input data (SDI) word consists of a 24 bit
word, with one read/write bit, one parity bit, 6-bit address, and 16 bits of data. The SPI output data (SDO)
word consists of a 24 bit word, with an 8-bit status data, and 16 bits of register data. If SPI CRC is enabled
(SPI_CRC_EN = 1b), an additional 8 bit CRC (initial value OxFF, polynomial 0x2F) is added to the end of the
frame, increasing the total SPI data word length to 32 bits.

A valid frame must meet the following conditions:

* The SCLK pin is low when the nSCS pin transitions from high to low and from low to high.

* The nSCS pin is pulled high for at least 400ns between words.

*  When the nSCS pin is pulled high, any signals at the SCLK and SDI pins are ignored and the SDO pin is set
Hi-Z.

» Data is captured on the falling edge of SCLK and data is propagated on the rising edge of SCLK.

» The most significant bit (MSB) is shifted in and out first.

* Afull 24 (or 32) SCLK cycles must occur for transaction to be valid.

» If the data word sent to the SDI pin is not 24 (or 32) bits, a frame error occurs and the data word is ignored.

» For a write command, the existing data in the register being written to is shifted out on the SDO pin following
the 8 bit command data.

* The SDO pin is a push-pull type output.

* The SPI fault is confirmed at the rising edge of nSCS.

6.6.2 SPI Format
The SDI data word is 24 (or 32) bits long and consists of the following format:

» 1 parity bit, P. The parity bit uses an even parity scheme, so the number of ones in the SPI frame should be
even. If SPI_CRC_EN = 1b, this bit is "Don't Care".

* 6 address bits, A5-A0

* 1 read or write bit, W0. WO = 0b for write command and WO = 1b for read command.

* 16 data bits, D15-D0

» 8-bit CRC if SPI_CRC_EN = 1b.

The SDO data word is 24 (or 32) bits long and consists of the following format.

» 1 fault status bit, F. This bit is identical to IC_STAT1 FAULT register bit.

* 7 "Don't Care" bits.

» 16 data bits, D15-D0. This is read data of the addressed register. For write command, it is the data previously
stored in the addressed register.

* 8-bit CRCif SPI_CRC_EN =1b
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6.6.3 SPI Format Diagrams
Table 6-6. SDI Input Data Word Format for SPI (24-bit, CRC disabled)
PA\'{“T ADDRESS RW DATA

B23 B2 B21 B20 B19 B18 B17 B16 B15 B14 B13 B2 B B0 B9 B8 B B6 B5 B4 B3 B2 B1 BO
P‘AS‘A4‘A3‘A2‘A1‘AO‘WO‘D15‘D14‘D13‘D12‘D11‘D10‘D9‘D8‘D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO

Table 6-7. SDO Output Data Word Format (24-bit, CRC disabled)
STATUS \ DATA
B23 B22 B21 B20 B19 B18 B17 B16 B15 B14 B13 B12 B11 B0 B9 B8 B7 B6 B5 B4 B3 B2 B BO

FATUL DC DC DC DC DC DC DC D15 | D14 | D13 | D12 | D11 D10 D9 D8 |D7 D6 D5 D4 D3 D2 D1 DO

Table 6-8. SDI Input Data Word Format for SPI (32-bit, CRC enabled)
ADDRESS RW DATA CRC

PAR
ITY

B31 B30 B29 B28 B27 B26 B25 B24 B23 B22 B21 B20 B19 B18 B17 B16 B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
DC \ A5 \ A4 \ A3 \ A2 \ A1 \ AO ‘WO \015\014\013\012\011\010\ D9 \ D8 \ D7 \ D6 \ D5 \ D4 \ D3 \ D2 \ D1 \ DO \07 ‘CG \05 \04 \03 \02 \01 \Co

Table 6-9. SDO Output Data Word Format (32-bit, CRC enabled)
STATUS \ DATA |cRC
B31 B30 B29 B28 B27 B26 B25 B24 B23 B22 B21 B20 B19 B18 B17 B16 B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

FG_U DC |DC |DC |DC | DC|DC|DC|D15|D14|D13|D12 D11 |D10| D9 | D8 |D7 |D6 |D5 |D4 |D3 |D2 |D1 |DO |C7 [C6 |C5 |C4 |C3 |C2 |C1 |CO
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6.7 Register Maps

This section is a preliminary register map of DRV8363-Q1, and is subject to change.
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6.7.1 STATUS Registers

Table 6-10 lists the memory-mapped registers for the STATUS registers. All register offset addresses not listed in
Table 6-10 should be considered as reserved locations and the register contents should not be modified.

Table 6-10. STATUS Registers

Offset Acronym Description Section
Oh IC_STAT1 IC Status Register 1 Section 6.7.1.1
1h IC_STAT2 IC Status Register 2 Section 6.7.1.2
2h IC_STAT3 IC Status Register 3 Section 6.7.1.3
3h IC_STAT4 IC Status Register 4 Section 6.7.1.4
4h IC_STATS IC Status Register 5 Section 6.7.1.5
5h IC_STAT6 IC Status Register 6 Section 6.7.1.6

Complex bit access types are encoded to fit into small table cells. Table 6-11 shows the codes that are used for
access types in this section.

Table 6-11. STATUS Access Type Codes

Access Type ‘ Code ‘ Description
Read Type
R ‘ R ‘ Read
Reset or Default Value
-n Value after reset or the default
value
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6.7.1.1 IC_STAT1 Register (Offset = Oh) [Reset = 8080h]
IC_STAT1 is shown in Table 6-12.
Return to the Summary Table.
Table 6-12. IC_STAT1 Register Field Descriptions

Bit

Field

Type

Reset

Description

15

SPI_OK

R

1h

No SPI Fault is detected
Oh = SPI Fault is detected
1h = No fault

14

FAULT

Oh

Logic OR of FAULT status registers. Inverse mirror of nNFAULT pin.
Oh = nFAULT pin is high. No fault events detected.
1h = nFAULT pin is low. One or multiple fault events detected.

13

WARN

Oh

Logic OR of WARN status, except OTW
Oh = No warning event detected
1h = One or multiple warning event detected

12

VDS

Oh

Logic OR of VDS overcurrent detection
0h = No VDS events detected.
1h = One or multiple VDS events detected.

11

VGS

Oh

Logic OR of VGS detection
0Oh = No VGS events detected.
1h = One or multiple VGS events detected.

10

SNS_OCP

Oh

Logic OR of Sense overcurrent detection
0Oh = No sense overcurrent events detected.
1h = One or multiple sense overcurrent events detected.

ov

Oh

Logic OR of supply voltage overvoltage detection
Oh = No overvoltage events detected.
1h = One ore more overvoltage events detected.

uv

Oh

Logic OR of supply voltage undervoltage detection
Oh = No undervoltage events detected.
1h = One ore more undervoltage events detected.

RESET_STAT

1h

Digital reset status: follows digital reset signal. Cleared by setting
CLR_FLT=1.

Oh = Signal has been cleared by setting CLR_FLT to 1

1h = Digital has come out from reset

RESERVED

Oh

Reserved

RESERVED

Oh

Reserved

RESERVED

Oh

Reserved

RESERVED

Oh

Reserved

RESERVED

Oh

Reserved

= |INlWwW| oD

oTW

| OV OO O R

Oh

Overtemperature Warning Status Bit
Oh = No event is detected
1h = Overtemperature warning event detected

DRV_STAT

Oh

Indicates Driver Enable Status: driver is following INxx inputs. Status
will start as Ob, but will self-set to 1b at completion of power-up
sequence.

Oh = Driver output is disabled

1h = Driver output is enabled
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6.7.1.2 IC_STAT2 Register (Offset = 1h) [Reset = 0000h]
IC_STAT2 is shown in Table 6-13.
Return to the Summary Table.
Table 6-13. IC_STAT2 Register Field Descriptions

Bit Field Type Reset Description

15 RESERVED R Oh Reserved
14 RESERVED R Oh Reserved
13 RESERVED R Oh Reserved
12 RESERVED R Oh Reserved
11 RESERVED R Oh Reserved
10 SNS_OCP_A R Oh Overcurrent on External Sense Resistor Status Bit on phase A

Oh = No fault detected
1h = Fault detected

9 SNS_OCP_B R Oh Overcurrent on External Sense Resistor Status Bit on phase B
Oh = No fault detected
1h = Fault detected

8 SNS_OCP_C R Oh Overcurrent on External Sense Resistor Status Bit on phase C
Oh = No fault detected
1h = Fault detected

RESERVED R Oh Reserved

PH_DIAG_ACTIVE R Oh PH_DIAG is active (one or more of PH_DIAG_xx is high)
0h = PH_DIAG not currently active
1h = PH_DIAG is currently active

5 VDS_HA R Oh VDS Overcurrent Status on the A High-side MOSFET
Oh = No fault detected
1h = Fault detected

4 VDS_LA R Oh VDS Overcurrent Status on the A Low-side MOSFET
Oh = No fault detected
1h = Fault detected

3 VDS_HB R Oh VDS Overcurrent Status on the B High-side MOSFET
Oh = No fault detected
1h = Fault detected

2 VDS_LB R Oh VDS Overcurrent Status on the B Low-side MOSFET
Oh = No fault detected
1h = Fault detected

1 VDS_HC R Oh VDS Overcurrent Status on the C High-side MOSFET
Oh = No fault detected
1h = Fault detected

0 VDS_LC R Oh VDS Overcurrent Status on the C Low-side MOSFET
Oh = No fault detected
1h = Fault detected
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6.7.1.3 IC_STAT3 Register (Offset = 2h) [Reset = 0000h]

IC_STAT3 is shown in Table 6-14.

Return to the Summary Table.

Table 6-14. IC_STAT3 Register Field Descriptions

Bit Field Type Reset

Description

15 SHT_VDD_FLT_A R Oh

Short-to-battery status on phase A
Oh = No fault detected
1h = Fault detected

14 SHT_VDD_FLT_B R Oh

Short-to-battery status on phase B
Oh = No fault detected
1h = Fault detected

13 SHT_VDD_FLT_C R Oh

Short-to-battery status on phase C
Oh = No fault detected
1h = Fault detected

12 SHT_GND_FLT A R oh

Short-to-GND status on phase A
Oh = No fault detected
1h = Fault detected

11 SHT_GND_FLT B R oh

Short-to-GND status on phase B
Oh = No fault detected
1h = Fault detected

10 SHT_GND_FLT C R oh

Short-to-GND status on phase C
Oh = No fault detected
1h = Fault detected

9 OPEN_FLT A R Oh

Open load status on phase A
Oh = No fault detected
1h = Fault detected

8 OPEN_FLT B R oh

Open load status on phase B
Oh = No fault detected
1h = Fault detected

7 OPEN_FLT_C R Oh

Open load status on phase C
Oh = No fault detected
1h = Fault detected

RESERVED R Oh

Reserved

VGS_HA R Oh

Gate driver fault status on the A High-side MOSFET.
Oh = No fault detected
1h = Fault detected

4 VGS_LA R Oh

Gate driver fault status on the A Low-side MOSFET.
Oh = No fault detected
1h = Fault detected

3 VGS_HB R Oh

Gate driver fault status on the B High-side MOSFET.
Oh = No fault detected
1h = Fault detected

2 VGS_LB R Oh

Gate driver fault status on the B Low-side MOSFET.
Oh = No fault detected
1h = Fault detected

1 VGS_HC R Oh

Gate driver fault status on the C High-side MOSFET.
Oh = No fault detected
1h = Fault detected

0 VGS_LC R oh

Gate driver fault status on the C Low-side MOSFET.
Oh = No fault detected
1h = Fault detected
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6.7.1.4 IC_STAT4 Register (Offset = 3h) [Reset = 0000h]
IC_STAT4 is shown in Table 6-15.
Return to the Summary Table.
Table 6-15. IC_STAT4 Register Field Descriptions

Bit Field Type Reset Description
15 RESERVED R Oh RESERVED
14 DVDD_OQV R Oh DVDD overvoltage detection

Oh = No event is detected
1h = DVDD overvoltage event detected

13 VDRAIN_OV R Oh VDRAIN overvoltage status
Oh = No fault detected
1h = Fault detected

12 VDRAIN_UVH R Oh VDRAIN undervoltage status, High threshold
Oh = No fault detected
1h = Fault detected

11 VDRAIN_UVL R Oh VDRAIN undervoltage status, Low threshold
Oh = No fault detected
1h = Fault detected

10 VCP_UV R Oh VCP undervoltage status
Oh = No fault detected
1h = Fault detected

9 GVvDD_OV R Oh GVDD overvoltage status
Oh = No fault detected
1h = Fault detected

8 GVDD_UVH R Oh GVDD undervoltage status, high threshold
Oh = No fault detected
1h = Fault detected

7 GVDD_UV_BST R Oh GVDD undervoltage status, BST
Oh = No fault detected
1h = Fault detected

RESERVED R Oh
RESERVED R Oh
VREF_UV R Oh VREF undervoltage status

Oh = No fault detected
1h = Fault detected

3 BST_TIMEOUT_FLT R Oh BST timeout fault during power-up (either BST_UV or VCP_UV
remained high for longer than ~10ms during power-up sequence)
Oh = No fault detected

1h = Fault detected

2 BSTA_UV R Oh BST undervoltage on the A High-side MOSFET
Oh = No fault detected
1h = Fault detected

1 BSTB_UV R Oh BST undervoltage on the B High-side MOSFET
Oh = No fault detected
1h = Fault detected

0 BSTC_UV R Oh BST undervoltage on the C High-side MOSFET
Oh = No fault detected
1h = Fault detected
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6.7.1.5 IC_STAT5 Register (Offset = 4h) [Reset = 0000h]
IC_STATS is shown in Table 6-16.

Return to the Summary Table.

Table 6-16. IC_STAT5 Register Field Descriptions

Bit

Field

Type

Reset

Description

15

RESERVED

R

Oh

RESERVED

14

RESERVED

Oh

RESERVED

13

RESERVED

Oh

12

RESERVED

Oh

11

OTSD_TCP

R
R
R
R

Oh

Overtemperature Shutdown TCP Status Bit
Oh = No event is detected
1h = Overtemperature shutdown TCP event detected

10

OTSD

Oh

Overtemperature Shutdown Status Bit
Oh = No event is detected
1h = Overtemperature shutdown event detected

WDT_FLT

Oh

Watchdog timer fault status
Oh = No fault detected
1h = Fault detected

SPI_PAR_FLT

Oh

SPI parity bit fault status
Oh = No fault detected
1h = Fault detected

SPI_CRC_FLT

Oh

SPI CRC fault status
Oh = No fault detected
1h = Fault detected

SPI_ADDR_FLT

Oh

SPI address fault status
Oh = No fault detected
1h = Attemped access to invalid register address detected

SPI_CLK_FLT

Oh

SPI clock fault status
Oh = No fault detected
1h = Incorrect number of SCLK cycles detected

OTP_CRC_FLT

Oh

OTP CRC fault status

Oh = No fault detected

1h = Fault in device OTP settings detected. Issuing a CLR_FLT
command will enable gate drive output, but this fault reporting bit will
remain latched.

DEV_MODE_FLT

Oh

Device mode fault status
Oh = No fault detected
1h = Fault detected

RESERVED

Oh

STP_FLT

Oh

Shoot-through protection fault status

Oh = No fault detected

1h = Shoot-through input condition detected (INHx/INLx high
simultaneously)

DEADT_FLT

Oh

Deadtime protection fault status
Oh = No fault detected
1h = Minimum dead time violation detected
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6.7.1.6 IC_STAT6 Register (Offset = 5h) [Reset = 0000h]
IC_STATG6 is shown in Table 6-17.
Return to the Summary Table.
Table 6-17. IC_STAT6 Register Field Descriptions

Bit Field Type Reset Description

15 RESERVED R Oh
14 RESERVED R Oh
13 RESERVED R Oh
12 RESERVED R Oh
11 RESERVED R Oh
10 RESERVED R Oh
9 RESERVED R Oh
8 RESERVED R Oh
7 VDRAIN_UVOV_RAW R Oh Un-latched status bit of VDRAIN OV/UV monitor output

Oh = No fault detected
1h = Fault detected

6 GVDD_UVOV_RAW R Oh Un-latched status bit of GVDD OV/UV monitor output
Oh = No fault detected
1h = Fault detected

5 BST_VCP_UV_RAW R Oh Un-latched status bit of BST UV and VCP UV monitor output
Oh = No fault detected
1h = Fault detected

4 VREF_UV_RAW R Oh Un-latched status but of VREF UV monitor output
Oh = No fault detected
1h = Fault detected

3 DVDD_OV_RAW R Oh Un-latched status bit of DVDD OV monitor output
Oh = No fault detected
1h = Fault detected

2 OTSD_RAW R Oh Un-latched status bit of OTSD monitor output
Oh = No fault detected
1h = Fault detected

1 RESERVED R Oh
0 RESERVED R Oh
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6.7.2 CONTROL Registers

Table 6-18 lists the memory-mapped registers for the CONTROL registers. All register offset addresses not listed
in Table 6-18 should be considered as reserved locations and the register contents should not be modified.

Table 6-18. CONTROL Registers

Offset Acronym Description Section
%h IC_CTRL1 IC Control Register 1 Section 6.7.2.1
Ah IC_CTRL2 IC Control Register 2 Section 6.7.2.2
Bh GD_CTRLA1 Gate Drive Control Register 1 Section 6.7.2.3

Ch GD_CTRL2

Gate Drive Control Register 2

Section 6.7.2.4

Dh GD_CTRL3

Gate Drive Control Register 3

Section 6.7.2.5

Eh GD_CTRL4

Gate Drive Control Register 4

Section 6.7.2.6

Fh GD_CTRL5

Gate Drive Control Register 5

Section 6.7.2.7

13h CSA_CTRL1

CSA Control Register 1

Section 6.7.2.8

14h CSA_CTRL2

CSA Control Register 2

Section 6.7.2.9

15h MON_CTRLA1

Monitor Control Register 1

Section 6.7.2.10

16h MON_CTRL2

Monitor Control Register 2

Section 6.7.2.11

17h MON_CTRL3

Monitor Control Register 3

Section 6.7.2.12

18h MON_CTRL4

Monitor Control Register 4

Section 6.7.2.13

19h MON_CTRL5

Monitor Control Register 5

Section 6.7.2.14

1Ah MON_CTRL6

Monitor Control Register 6

Section 6.7.2.15

1Bh DIAG_CTRL1

Diagnostic Control Register 1

Section 6.7.2.16

1Ch IC_CTRL_SP

IC Control Special Register

Section 6.7.2.17

Complex bit access types are encoded to fit into small table cells. Table 6-19 shows the codes that are used for

access types in this section.

Table 6-19. CONTROL Access Type Codes

Access Type ‘ Code ‘ Description

Read Type

R R |Read

Write Type

w W | write

Reset or Default Value

-n Value after reset or the default
value
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6.7.2.1 IC_CTRL1 Register (Offset = 9h) [Reset = 0106h]

IC_CTRLA1 is shown in Table 6-20.
Return to the Summary Table.
Table 6-20. IC_CTRL1 Register Field Descriptions

Bit Field Type Reset Description

15 DIS_PWM_INPUT R/wW Oh Disable PWM inputs
Oh = Gate driver outputs are controlled by INHx and INL digital
inputs.
1h = INHx and INLx digital inputs are ignored and the gate driver
outputs are pulled low (active pull down) by default.

14 WARN_MODE R/W Oh Warning nFAULT mode; Control nFAULT response for warning
events
0h = No nFAULT reporting for warning response. Status flags are
set.
1h = nFAULT is driven low for warning response. Status flags are
set.

13 DIS_SSC R/W Oh Tl Internal design parameter: No change is required unless notified
by TI. The bit disables Spread Spectrum Clocking feature of the
device internal oscillator
Oh = Normal operation. Spread Spectrum Clocking feature is
enabled.
1h = Spread Spectrum Clock feature is disabled for Tl debug
purpose.

12 RESERVED R Oh Reserved

11 ASC_LS_FORCE R/W Oh Force LS ASC under any non-global-shutdown condition (even under
OCP_VDS_LS_x fault) if LS ASC is activated. This will not affect HS
ASC.

Oh = LS ASC is not forced
1h = LS ASC is forced as described

10 ASC_POLARITY R/W Oh ASC on LS or HS
Oh = ASC by turning ON all LS FETs
1h = ASC by turning ON all HS FETs

9 SPI_ASC_EN R/W Oh Enable ASC (OR'ed with ASCIN pin)

Oh = Normal operation mode
1h = Enable ASC

8 ASC_PRIORITY R/W 1h ASC priority over faults other than OTSD, GVDD_UVH, GVDDD_O0V,
and DRVOFF. These three listed faults have always priority over
ASC.

Oh = ASC has lower priority than all faults
1h = ASC has priority over faults other than OTSD, GVDD_UVH and
DRVOFF (default)

7 RESERVED R Oh Reserved

6 RESERVED R Oh Reserved

5 RESERVED R Oh Reserved

4 RESERVED R Oh Reserved

3-1 LOCK R/W 3h Lock and unlock the register setting
Bit settings not listed have no effect.
3h = Unlock all the registers
6h = Lock the settings by ignoring further register writes except to
these bits.
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Table 6-20. IC_CTRL1 Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

CLR_FLT

R/W

Oh

Clear fault. After fault event is detected and fault flag is set, it's
recommended to issue CLR_FLT command first, then ENABLE_DRV
command next in a separate SPI frame. If CLR_FLT and
ENABLE_DRV commmands are issued in the same SPI frame,
CLR_FLT is higher priority and ENABLE_DRYV will not be set if fault
flag is already latched and the device is waiting CLR_FLT.

Oh = No action

1h = Clear faults. Bit will not self-clear, but clear fault operation is
only performed once when this register/bit is written.
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6.7.2.2 IC_CTRL2 Register (Offset = Ah) [Reset = 0000h]
IC_CTRL2 is shown in Table 6-21.

Return to the Summary Table.

Table 6-21. IC_CTRL2 Register Field Descriptions
Bit Field Type Reset Description

15 RESERVED R Oh Reserved
14 RESERVED R Oh Reserved
13 RESERVED R Oh Reserved
12 RESERVED R Oh Reserved
11 RESERVED R Oh Reserved
10 RESERVED R Oh Reserved
9 RESERVED R Oh Reserved
8 RESERVED R Oh Reserved
7 RESERVED R Oh Reserved
6 TCP_SW_CURLIM R/W Oh TCP Switch current limit after TCP_SW_DLY

Oh = 1.25mA (typ)
1h = 2.3mA (typ)

5-4 TCP_SW_HD_CURLIM R/W Oh TCP Switch HD current limit for High Duty cycle (TCP_HD_DIS=0)
Oh = 7.7mA (typ)

1h = 6.4mA (typ)

2h =10.5mA (typ)

3h =9.2mA (typ)

3 TCP_SW_DLY R/W Oh Delay time to activate trickle charge pump after the device detects
PWM inactive (INHx=INLx=Low)

Oh = 100us (typ)

1h = 250us (typ)

2 TCP_HD_DIS R/W Oh VCP/TCP high-duty disabled
Oh = TCP High-Duty cycle is enabled
1h = TCP High-Duty cycle is disabled

1-0 TCP_SW_MODE R/W Oh VCP/TCP mode control

Oh = Normal VCP/TCP operation. VCP/TCP is enabled at power
up. TCP SW responds to PWM inputs. TCP SW is enabled even if
SPI DIS_PWM_INPUT is 1. When DRVOFF is high and if system
expects the device to keep BST cap stay charged, TCP_SW_MODE
must be 00b.

1h = VCP/CPTH-SHx switch is disabled. VCP/TCP charge pump
clock is active.

2h = VCP/TCP shutdown. Both VCP/CPTH-SHx switch and
VCP/TCP charge pump clock are disabled.

3h = Normal VCP/TCP operation. VCP/TCP is enabled at power up.
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6.7.2.3 GD_CTRL1 Register (Offset = Bh) [Reset = 0038h]
GD_CTRL1 is shown in Table 6-22.
Return to the Summary Table.

Table 6-22. GD_CTRL1 Register Field Descriptions

Bit

Field

Type

Reset

Description

15

PWM1X_COM

R/W

Oh

1x PWM Commutation Control
0h = 1x PWM mode uses synchronous rectification
1h = 1x PWM mode uses asynchronous rectification

14

PWM1X_DIR

R/W

Oh

1x PWM Direction. In 1x PWM mode this bit is ORed with the INHC
(DIR) input

13-12

PWM1X_BRAKE

R/W

Oh

1x PWM output configuration

Oh = Qutputs follow commanded inputs
1h = Turn on all three low-side MOSFETs
2h = Turn on all three high-side MOSFETs
3h = Turn off all six MOSFETSs (coast)

11

RESERVED

Oh

Reserved

10

RESERVED

Oh

Reserved

9-8

PWM_MODE

R/wW

Oh

PWM mode

Oh = 6x PWM mode (INHx/INLXx)

1h = 3x PWM mode with INLx enable control
2h = 1x PWM mode (INHx/INLx)

3h = Independent

STP_MODE_6X

R/wW

Oh

Control reporting for STP faults in 6xPWM mode
Oh = Reporting enabled (outputs forced low)
1h = Reporting disabled (outputs forced low)

DEADT

R/wW

7h

Gate driver dead time
Oh =70ns
1h =120ns
2h = 180ns
3h =300ns
4h =400ns
5h = 500ns
6h = 600ns
7h = 750ns
8h = 1000ns
9h = 1.5us
Ah = 2us

Bh = 2.5us
Ch = 3us
Dh = 3.5us
Eh = 5us

Fh = 10us

DEADT_MODE

R/W

Oh

Open Loop/Closed Loop

Oh = Dead time is inserted when device input (INHx or INLx) goes
low

1h = Dead time is inserted by monitoring gate driver outputs (GHx or
GLx)
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Table 6-22. GD_CTRL1 Register Field Descriptions (continued)

Bit Field Type Reset Description
1-0 DEADT_MODE_6X R/W Oh Dead Time Violation Response Mode for 6 PWM mode only. NOTE:

Other than 6 PWM mode, dead time is always inserted regardless of
the DEADT_MODE bit and no fault is reported to the MCU.

Oh = Dead-time protection is enabled. Reporting is performed. Gate
driver control signals are enforced low during the dead time period.
SPI fault flag is set and nFAULT pin is driven low when dead time
condition is detected.

1h = Dead-time protection is enabled. Reporting is not performed.
Gate driver control signals are enforced low during the dead time
period. SPI fault flag is never set and nFAULT pin stays high when
dead time condition is detected.

2h = Dead-time protection is disabled. No dead time is inserted. No
SPI fault flag is set and the nFAULT1 pin stays high. This is applied
to both cases when DEADT_MODE is Ob (monitoring INH or INL)
and 1b (monitoring GHx or GLx).

3h = Dead-time protection is enabled and SPI fault is set but no
nFAULT reporting is performed. Gate driver outputs are forced low
during dead time period. nFAULT pin stays high when dead time
condition is detected.
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6.7.2.4 GD_CTRL2 Register (Offset = Ch) [Reset = 7700h]
GD_CTRL2 is shown in Table 6-23.

Return to the Summary Table.

Table 6-23. GD_CTRL2 Register Field Descriptions

Bit

Field

Type Reset Description

15-12

TDRVP

R/W 7h Peak source pull up drive timing
Oh =200ns
1h = 300ns
2h =400ns
3h =500ns
4h = 650ns
5h = 750ns
6h =900ns
7h =1000ns
8h = 1.4us
9h = 1.6us
Ah = 2us

Bh = 2.2us
Ch =2.6us
Dh = 3us

Eh = 3.5us
Fh = 4us

TDRVN

R/W 7h Peak sink pull down drive timing
Oh =200ns
1h = 300ns
2h =400ns
3h =500ns
4h = 650ns
5h = 750ns
6h =900ns
7h =1000ns
8h =1.4us
9h = 1.6us
Ah = 2us

Bh = 2.2us
Ch =2.6us
Dh = 3us

Eh = 3.5us
Fh = 4us

RESERVED

R Oh Reserved

RESERVED

P

Oh Reserved

RESERVED

R Oh Reserved

Al O N

IHOLD_SEL

Oh = IHOLD pull-up 1024mA (typ)
1h = IHOLD pull-up 256mA (typ)

R/W Oh Select IHOLD pull-up and pull-down current. IHOLD_SEL bit must be
configured while PWM is inactive (ENABLE_DRYV is 0b).
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Table 6-23. GD_CTRL2 Register Field Descriptions (continued)
Bit Field Type Reset Description

3-0 IDRVN_SD R/W Oh Soft shutdown drive current.
Oh = 32mA
1h = 64mA
2h = 128mA
3h =192mA
4h = 256mA
5h = 320mA
6h = 384mA
7h = 448mA
8h =512mA
9h = 576mA
Ah = 640mA
Bh = 768mA
Ch =1024mA
Dh = 1536mA
Eh = 2048mA
Fh = 2048mA
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6.7.2.5 GD_CTRL3 Register (Offset = Dh) [Reset = 0000h]

GD_CTRL3 is shown in Table 6-24.

Return to the Summary Table.

Table 6-24. GD_CTRL3 Register Field Descriptions

Bit Field Type

Reset

Description

15-12 IDRVP_HA R/W

Oh

High-side A peak source pull up current.
Oh = 16mA
1h = 32mA
2h = 64mA
3h =96mA
4h = 128mA
5h = 160mA
6h = 192mA
7h =224mA
8h = 256mA
9h = 288mA
Ah =320mA
Bh = 384mA
Ch =512mA
Dh = 768mA
Eh =1024mA
Fh =1024mA

11-8 IDRVN_HA R/W

Oh

High-side A peak sink pull down current.
Oh = 32mA
1h = 64mA
2h = 128mA
3h =192mA
4h = 256mA
5h = 320mA
6h = 384mA
7h = 448mA
8h = 512mA
9h = 576mA
Ah = 640mA
Bh = 768mA
Ch =1024mA
Dh = 1536mA
Eh =2048mA
Fh = 2048mA

7-4 IDRVP_LA R/W

Oh

Low-side A peak source pull up current.
Oh = 16mA
1h = 32mA
2h = 64mA
3h =96mA
4h = 128mA
5h = 160mA
6h = 192mA
7h = 224mA
8h = 256mA
9h = 288mA
Ah = 320mA
Bh = 384mA
Ch =512mA
Dh = 768mA
Eh = 1024mA
Fh = 1024mA
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Table 6-24. GD_CTRL3 Register Field Descriptions (continued)
Bit Field Type Reset Description

3-0 IDRVN_LA R/W Oh Low-side A peak sink pull down current.
Oh = 32mA
1h = 64mA
2h = 128mA
3h =192mA
4h = 256mA
5h = 320mA
6h = 384mA
7h = 448mA
8h = 512mA
9h = 576mA
Ah = 640mA
Bh = 768mA
Ch =1024mA
Dh = 1536mA
Eh =2048mA
Fh = 2048mA
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6.7.2.6 GD_CTRLA4 Register (Offset = Eh) [Reset = 0000h]

GD_CTRL4 is shown in Table 6-25.

Return to the Summary Table.

Table 6-25. GD_CTRLA4 Register Field Descriptions

Bit Field Type

Reset

Description

15-12 IDRVP_HB R/W

Oh

High-side B peak source pull up current.
Oh = 16mA
1h = 32mA
2h = 64mA
3h =96mA
4h = 128mA
5h = 160mA
6h = 192mA
7h =224mA
8h = 256mA
9h = 288mA
Ah =320mA
Bh = 384mA
Ch =512mA
Dh = 768mA
Eh =1024mA
Fh =1024mA

11-8 IDRVN_HB R/W

Oh

High-side B peak sink pull down current.
Oh = 32mA
1h = 64mA
2h = 128mA
3h =192mA
4h = 256mA
5h = 320mA
6h = 384mA
7h = 448mA
8h = 512mA
9h = 576mA
Ah = 640mA
Bh = 768mA
Ch =1024mA
Dh = 1536mA
Eh =2048mA
Fh = 2048mA

7-4 IDRVP_LB R/W

Oh

Low-side B peak source pull up current.
Oh = 16mA
1h = 32mA
2h = 64mA
3h =96mA
4h = 128mA
5h = 160mA
6h = 192mA
7h = 224mA
8h = 256mA
9h = 288mA
Ah = 320mA
Bh = 384mA
Ch =512mA
Dh = 768mA
Eh = 1024mA
Fh = 1024mA
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Table 6-25. GD_CTRLA4 Register Field Descriptions (continued)
Bit Field Type Reset Description

3-0 IDRVN_LB R/W Oh Low-side B peak sink pull down current.
Oh = 32mA
1h = 64mA
2h = 128mA
3h =192mA
4h = 256mA
5h = 320mA
6h = 384mA
7h = 448mA
8h = 512mA
9h = 576mA
Ah = 640mA
Bh = 768mA
Ch =1024mA
Dh = 1536mA
Eh =2048mA
Fh = 2048mA
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6.7.2.7 GD_CTRLS Register (Offset = Fh) [Reset = 0000h]

GD_CTRL5 is shown in Table 6-26.

Return to the Summary Table.

Table 6-26. GD_CTRLS5 Register Field Descriptions

Bit Field Type

Reset

Description

15-12 IDRVP_HC R/W

Oh

High-side C peak source pull up current.
Oh = 16mA
1h = 32mA
2h = 64mA
3h =96mA
4h = 128mA
5h = 160mA
6h = 192mA
7h =224mA
8h = 256mA
9h = 288mA
Ah =320mA
Bh = 384mA
Ch =512mA
Dh = 768mA
Eh =1024mA
Fh =1024mA

11-8 IDRVN_HC R/W

Oh

High-side C peak sink pull down current.
Oh = 32mA
1h = 64mA
2h = 128mA
3h =192mA
4h = 256mA
5h = 320mA
6h = 384mA
7h = 448mA
8h = 512mA
9h = 576mA
Ah = 640mA
Bh = 768mA
Ch =1024mA
Dh = 1536mA
Eh =2048mA
Fh = 2048mA

7-4 IDRVP_LC R/W

Oh

Low-side C peak source pull up current.
Oh = 16mA
1h = 32mA
2h = 64mA
3h =96mA
4h = 128mA
5h = 160mA
6h = 192mA
7h = 224mA
8h = 256mA
9h = 288mA
Ah = 320mA
Bh = 384mA
Ch =512mA
Dh = 768mA
Eh = 1024mA
Fh = 1024mA
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Table 6-26. GD_CTRLS5 Register Field Descriptions (continued)
Bit Field Type Reset Description

3-0 IDRVN_LC R/W Oh Low-side C peak sink pull down current.
Oh = 32mA
1h = 64mA
2h = 128mA
3h =192mA
4h = 256mA
5h = 320mA
6h = 384mA
7h = 448mA
8h =512mA
9h = 576mA
Ah = 640mA
Bh = 768mA
Ch =1024mA
Dh = 1536mA
Eh = 2048mA
Fh = 2048mA
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6.7.2.8 CSA_CTRL1 Register (Offset = 13h) [Reset = 0000h]
CSA_CTRLA1 is shown in Table 6-27.
Return to the Summary Table.

Table 6-27. CSA_CTRL1 Register Field Descriptions
Bit Field Type Reset Description

15 RESERVED R Oh Reserved
14 RESERVED R Oh Reserved
13 RESERVED R Oh Reserved
12 RESERVED R Oh Reserved
11 RESERVED R Oh Reserved
10 RESERVED R Oh Reserved
9 RESERVED R Oh Reserved
8 RESERVED R Oh Reserved
7 RESERVED R Oh Reserved
6 RESERVED R Oh Reserved
5-4 CSA_AZ_TMAX R/W Oh Max delay to toggle CSA_CLK if no PWM input switching
Oh = 250us
1Th=1ms
2h = 5ms
3h = No delay
3 CSA_AZ_DIS R/W Oh Current Sense Amplifier Auto Zero function disable

Oh = CSA Auto Zero function is enabled. This bit should be Ob during
normal PWM/CSA operation.

1h = CSA Auto Zero function is disabled. The purpose of this bit is

to disable switching activity of current sense amplifier for auto zero
function. Refer to timing requirements if this bit is used.

2 CSA_A_DIS R/W Oh Disable CSA channel A
Oh = CSA channel A enabled
1h = CSA channel A disabled

1 CSA_B_DIS R/W Oh Disable CSA channel A
Oh = CSA channel B enabled
1h = CSA channel B disabled

0 CSA_C_DIS R/W Oh Disable CSA channel C
Oh = CSA channel C enabled
1h = CSA channel C disabled
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6.7.2.9 CSA_CTRL2 Register (Offset = 14h) [Reset = 0000h]
CSA _CTRL2 is shown in Table 6-28.

Return to the Summary Table.

Table 6-28. CSA_CTRL2 Register Field Descriptions

Bit Field

Type

Reset

Description

15 AREF_DIV

R/W

Oh

VREF dividing ratio
Oh=1/2
1h=1/8

14 RESERVED

Oh

Reserved

13 RESERVED

Py

Oh

Reserved

12 RESERVED

Oh

Reserved

11-8 WDT_TEST

R/W

Oh

SPI Test field, write access here has no effect on device settings.

Also used for WDT, any valid SPI write to this field will reset the
watchdog timer if accessed within the correct window.

7 RESERVED

Oh

Reserved

6 RESERVED

Oh

Reserved

5-4 CSA_GAIN_A

R/wW

Oh

CSA Gain of SOA. Gain can be updated during PWM operation.
Undefined settings (1001b - 1111b) are 40.

Oh=5

1h=10

2h =20

3h =40

3-2 CSA_GAIN_B

R/W

Oh

CSA Gain of SOB. Gain can be updated during PWM operation.
Undefined settings (1001b - 1111b) are 40.

Oh=5

1h=10

2h =20

3h =40

1-0 CSA _GAIN_C

R/W

Oh

CSA Gain of SOC. Gain can be updated during PWM operation.
Undefined settings (1001b - 1111b) are 40.

Oh=5

1h=10

2h =20

3h =40
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6.7.2.10 MON_CTRL1 Register (Offset = 15h) [Reset = 4000h]
MON_CTRL1 is shown in Table 6-29.
Return to the Summary Table.
Table 6-29. MON_CTRL1 Register Field Descriptions

Bit

Field

Type

Reset

Description

15-14

VDRAIN_OV_LVL

R/W

1h

VDRAIN Overvoltage threshold level
Oh =36V (typ)
1h =54V (typ)
2h =72V (typ)
3h =84V (typ)

13-12

VDRAIN_UVH_LVL

R/W

Oh

VDRAIN UV High threshold level
Oh =18V
1h =20V
2h =22V
3h =24V

1

VDRAIN_UVL_LVL

R/W

Oh

VDRAIN UV Low threshold level
Oh =10.5V
1h = 5.55V

10-8

VDRAIN_OV_MODE

R/W

Oh

When set for ASC mode: HS or LS ASC from ASC_POLARITY bit If
VDRAIN_OV=1 while WPD on VDS response then ASC and LS APD
(no WPD) regardless of ASC_POLARITY

Oh = Warning mode (latched)

1h = Fault mode (latched)

2h = ASC mode (latched, HS or LS based on ASC_POLARITY or
VDS fault)

3h = ASC mode (autorecovery, HS or LS based on ASC_POLARITY
or VDS fault)

4h = Default mode

5h = Default mode

6h = Default mode

7h = No report. No shutdown.

VDRAIN_UVH_MODE

R/W

Oh

VDRAIN monitor mode for under voltage monitor
Oh = Warning mode (latched)

1h = Fault mode (latched)

2h = Warning mode (autorecovery)

3h = No report. No shutdown.

VDRAIN_UVL_MODE

R/wW

Oh

VDRAIN monitor mode for under voltage monitor

0h = Warning mode (latched)

1h = Fault mode (latched)

2h = Warning mode (autorecovery) VDS faults are disabled
3h = No report. No shutdown.

GVDD_UVH_MODE

R/wW

Oh

GVDD_UVH monitor mode
Oh = Warning mode (latched)
1h = Fault mode (latched)

21

GVvDD_UV_BST_MODE

R/wW

Oh

GVDD_UV_BST monitor mode. nFAULT remains high regardless of
WARN_MODE.

Oh = Warning mode (autorecovery), VCP_UV input remains enabled,
BST_UV_LVL not forced

1h = Warning special mode (latched), VCP_UV input disabled,
BST_UV_LVLis 1

2h = Warning special mode (autorecovery), VCP_UV input disabled,
BST_UV_LVLis 1

3h = No report. No action.

GVDD_UV_BST_LVL

R/W

Oh

GVDD_UV_BST monitor threshold level.
0h =10.6V (typ)
1h =9.6V (typ)
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6.7.2.11 MON_CTRL2 Register (Offset = 16h) [Reset = 8003h]
MON_CTRL2 is shown in Table 6-30.
Return to the Summary Table.
Table 6-30. MON_CTRL2 Register Field Descriptions

Bit

Field

Type

Reset

Description

15

GVDD_OV_MODE

R/W

1h

GVDD monitor mode of over voltage monitor
Oh = Warning mode (latched)
1h = Fault mode (latched)

14

VDRAIN_UVL_MASK

R/W

Oh

If active it masks VDRAIN_UVL during first power-up sequence.
Oh = Normal operation
1h = VDRAIN_UVL is masked during first power-up sequence

13

RESERVED

Oh

Reserved

12

RESERVED

Oh

Reserved

11

SNS_OCP_STD_SHD

R/W

Oh

Shutdown type for SNS_OCP faults
Oh = Soft shutdown sequence (uses IDRIVENSD)
1h = Standard shutdown sequence (uses IDRIVEN)

10

SNS_OCP_A EN

R/wW

Oh

Shunt OCP enable for channel A
Oh = Shunt OCP for channel A disabled
1h = Shunt OCP for channel A enabled

SNS_OCP_B_EN

R/wW

Oh

Shunt OCP enable for channel B
Oh = Shunt OCP for channel B disabled
1h = Shunt OCP for channel B enabled

SNS_OCP_C_EN

R/wW

Oh

Shunt OCP enable for channel C
Oh = Shunt OCP for channel C disabled
1h = Shunt OCP for channel C enabled

SNS_OCP_LVL

R/W

Oh

Threshold voltage of Vsense overcurrent protection (shunt OCP).
Threshold is represented as a % of VREF.

0Oh = 80%/20% of VREF-GND

1h = 90%/10% of VREF-GND

RESERVED

Oh

Reserved

SNS_OCP_TRETRY

R/W

Oh

Sense OCP retry time
Oh =1ms
1h =9ms

4-2

SNS_OCP_MODE

R/W

Oh

Monitor mode of Vggnse overcurrent protection (Rshunt monitor)
Oh = Warning mode (latched)

1h = Fault mode (latched)

2h = Warning mode (autorecovery)

3h = Fault mode (autorecovery)

4h = Limit mode (autorecovery CBC)

5h = Default mode

6h = Default mode

7h = No report. No shutdown.

SNS_OCP_DEG

R/W

3h

Deglitch time of Vsensg Overcurrent protection (Rshunt monitor)
Oh = 3.0us (typ)

1h = 6.0us (typ)

2h =9.0us (typ)

3h =12.0us (typ)
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6.7.2.12 MON_CTRL3 Register (Offset = 17h) [Reset = 5101h]

MON_CTRL3 is shown in Table 6-31.

Return to the Summary Table.

Table 6-31. MON_CTRL3 Register Field Descriptions

Bit Field Type

Reset

Description

15-14 VDS_MODE R/W

1h

VDS overcurrent mode

Oh = Warning mode (latched)
1h = Fault mode (latched)

2h = Default mode

3h = No report. No shutdown.

13-11  |VDS_VGS_BLK RIW

2h

VDS overcurrent and VGS blanking time
Oh = 150ns

1h = 500ns

2h = 1us

3h =2us

4h = 6us

5h = 8us

6h = 10us

7h =12us

10-8 VDS_DEG R/W

1h

VDS overcurrent deglitch time
Oh =500ns

1h =1us

2h = 1.5us

3h =2us

4h = 4us

5h = 6us

6h = 8us

7h = 8us

7-6 VGS_MODE R/W

Oh

VGS monitor mode

Oh = Warning mode (latched)
1h = Fault mode (latched)

2h = Default mode

3h = No report. No shutdown.

RESERVED R

Oh

Reserved

RESERVED

P

Oh

Reserved

RESERVED R

Oh

Reserved

2-0 VGS_DEG R/wW

1h

VGS monitor deglitch time
Oh =500ns

1h =1us

2h = 1.5us

3h =2us

4h = 2us

5h = 2us

6h = 2us

7h =2us
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6.7.2.13 MON_CTRLA4 Register (Offset = 18h) [Reset = 0000h]
MON_CTRL4 is shown in Table 6-32.
Return to the Summary Table.
Table 6-32. MON_CTRLA4 Register Field Descriptions

Bit Field Type Reset Description

15 RESERVED R Oh Reserved
14 RESERVED R Oh Reserved
13 RESERVED R Oh Reserved
12 RESERVED R Oh Reserved
11 RESERVED R Oh Reserved
10 RESERVED R Oh Reserved
9 RESERVED R Oh Reserved
8 RESERVED R Oh Reserved
7 RESERVED R Oh Reserved
6 RESERVED R Oh Reserved
5 WDT_FLT_MODE R/W Oh Watchdog Time Fault Mode
0Oh = Warning mode (latched)
1h = Fault mode (latched). Gate Driver shutdown.
4 WDT_CNT R/W Oh Watchdog Time Fault Count
Oh = One time WDT fault reports status flag and asserts nFAULT1
pin low.

1h = Three consecutive faults report status flag and assert NFAULT
pin low. Internal counter is cleared to 0 after the three consecutive
faults are detected. Internal counter can also be cleared if WDT_EN
is cleared to Ob.

3 WDT_MODE R/W Oh Watchdog Time MODE
Oh = Any valid read access reset the watchdog timer
1h = A valid write access to CSA_CTRL2 resets the watchdog timer

2-1 WDT_W R/W Oh Watchdog Timer window tWDL (lower window) and tWDU (upper
window)

Oh =tWDL 0.5ms tWDU 10ms

1h =tWDL 1ms tWDU 20ms

2h = tWDL 2ms tWDU 40ms

3h =tWDL 2ms tWDU 40ms

0 WDT_EN R/W Oh Watchdog Time Enable
Oh = Watchdog timer disabled
1h = Watchdog timer enabled
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6.7.2.14 MON_CTRLS5 Register (Offset = 19h) [Reset = 0000h]

MON_CTRLS5 is shown in Table 6-33.

Return to the Summary Table.

Table 6-33. MON_CTRL5 Register Field Descriptions

Bit Field Type Reset Description
15 RESERVED R Oh Reserved
14 RESERVED R Oh Reserved
13 RESERVED R Oh Reserved
12 RESERVED R Oh Reserved
11 RESERVED R Oh Reserved
10 RESERVED R Oh Reserved
9 RESERVED R Oh Reserved
8 RESERVED R Oh Reserved
7 RESERVED R Oh Reserved
6 DVDD_OV_MODE R/W Oh DVDD monitor for overvoltage
0h = Warning mode (latched)
1h = Fault mode (latched)
5-4 VCP_UV_MODE R/W Oh VCP monitor mode of under voltage monitor
0h = Warning mode (latched)
1h = Fault mode (latched, TCP ON)
2h = Fault mode (latched, TCP OFF)
3h = No report. No shutdown.
3 BST_UV_LVL R/W Oh BST pin undervoltage threshold level Vst yv
0h =6.0V (typ)
1h = 5.0V (typ)
2-0 BST_UV_MODE R/W Oh BST pin UV monitor mode.
Oh = Warning mode (latched)
1h = Fault mode (real time) HS Active PD
2h = Fault mode (real time) HS Weak PD
3h = Fault mode (latched) HS Active PD
4h = Fault mode (latched) HS Weak PD
5h = Fault mode (latched) HS Weak PD, TCP_SW OFF
6h = Default mode
7h = No report. No action.
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6.7.2.15 MON_CTRL6 Register (Offset = 1Ah) [Reset = 2000h]
MON_CTRLG6 is shown in Table 6-34.

Return to the Summary Table.
Table 6-34. MON_CTRLG6 Register Field Descriptions

Bit

Field

Type

Reset

Description

15

RESERVED

R

Oh

Reserved

14

RESERVED

R

Oh

Reserved

13

ALL_CH

R/W

1h

All channel shutdown enable

Oh = Associated faulty half-bridge is shutdown (active pull down) in
response to VDS, VGS and SNS_OCP. nFAULT goes low after all

three channels have the faults. For a recovery sequence to re-start
PWM, MCU uses CLR_FLT.

1h = All three half-bridges are shutdown (semi-active pull down) in
response to VDS, VGS and SNS_OCP. nFAULT goes low if one or
multiple channels have the faults.

12

RESERVED

Oh

Reserved

11-8

VDS_LVL_A

R/W

Oh

VDS overcurrent threshold for phase A
Oh =100mV
1h = 150mV
2h =200mV
3h =300mV
4h = 400mV
5h = 500mV
6h = 600mV
7h =700mV
8h =800mV
9h =900mV
Ah = 1.0V
Bh =1.5V
Ch=2.0V

7-4

VDS_LVL_B

R/wW

Oh

VDS overcurrent threshold for phase B
Oh = 100mV
1h =150mV
2h = 200mV
3h =300mV
4h = 400mV
5h = 500mV
6h = 600mV
7h =700mV
8h =800mV
9h =900mV
Ah =1.0V
Bh = 1.5V
Ch=2.0V

VDS_LVL C

R/wW

Oh

VDS overcurrent threshold for phase C
Oh = 100mV
1h = 150mV
2h = 200mV
3h =300mV
4h = 400mV
5h = 500mV
6h = 600mV
7h =700mV
8h =800mV
9h =900mV
Ah =1.0V
Bh = 1.5V
Ch=2.0V
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6.7.2.16 DIAG_CTRL1 Register (Offset = 1Bh) [Reset = 0000h]
DIAG_CTRL1 is shown in Table 6-35.
Return to the Summary Table.
Table 6-35. DIAG_CTRL1 Register Field Descriptions

Bit Field Type Reset Description
15 RESERVED R Oh RESERVED
14 RESERVED R Oh RESERVED
13 RESERVED R Oh RESERVED
12 RESERVED R Oh RESERVED
11 OPEN_DET_EN R/W Oh Automated offline open load detection. Must be run separately from

automated short detection. Bit auto-clears when sequence complete.
Oh = Normal operation
1h = Automated open-load detection is enabled

10 SHORT_DET_EN R/W Oh Automated offline short detection. Must be run separately from open
load detection. Open load detection will be skipped if both open

load and short detection are run simultaneously. Bit auto-clears when
sequence complete.

Oh = Normal operation

1h = Automated short-load detection is enabled

9-8 OFFLINE_DLY R/W Oh Automated offline detection delay
Oh = 50us (typ)

1h = 250us (typ)

2h = 1ms (typ)

3h =2.2ms (typ)

7 TCP_LL_MODE R/W Oh To reduce TCP_SWITCH current limit for phase diagnostics
Oh = Normal TCP_SWITCH current limit
1h = Reduced TCP_SWITCH current limit (230uA, typical)

6 PH_DIAG_LL R/W Oh Phase diagnostic low leakage with predriver enabled/disable
Oh = PWM'ing allowed during phase diagnostic
1h = No PWM'ing allowed during phase diagnostic

5 PH_DIAG_HA R/W Oh Phase diagnostic pull-up enable for phase A
Oh = Diagnostic current source disabled
1h = Diagnostic current source enabled

4 PH_DIAG_LA R/W Oh Phase diagnostic pull-down enable for phase A
Oh = Diagnostic current source disabled
1h = Diagnostic current source enabled

3 PH_DIAG_HB R/W Oh Phase diagnostic pull-up enable for phase B
Oh = Diagnostic current source disabled
1h = Diagnostic current source enabled

2 PH_DIAG_LB R/W Oh Phase diagnostic pull-down enable for phase B
Oh = Diagnostic current source disabled
1h = Diagnostic current source enabled

1 PH_DIAG_HC R/W Oh Phase diagnostic pull-up enable for phase C
Oh = Diagnostic current source disabled
1h = Diagnostic current source enabled

0 PH_DIAG_LC R/W Oh Phase diagnostic pull-down enable for phase C
Oh = Diagnostic current source disabled
1h = Diagnostic current source enabled
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6.7.2.17 IC_CTRL_SP Register (Offset = 1Ch) [Reset = 0805h]
IC_CTRL_SP is shown in Table 6-36.
Return to the Summary Table.
Table 6-36. IC_CTRL_SP Register Field Descriptions

Bit Field Type Reset Description

15 RESERVED R Oh Reserved

14 RESERVED R Oh Reserved

13 SPI_CRC_EN R/W Oh Enable SPI CRC

Oh = No CRC, 24-bit frame
1h = CRC enabled, 32-bit frame

12 DVDD_LVL R/W Oh Bit to control LDO output voltage
Oh =3.3V
1h =5V

11 OTSD_MODE R/W 1h Overtemperature shutdown mode

Oh = Warning mode (latched)
1h = Fault mode (latched)

10 RESERVED R Oh RESERVED
9 RESERVED R Oh RESERVED
8 RESERVED R Oh RESERVED
7 RESERVED R Oh RESERVED
6 RESERVED R Oh RESERVED
5 RESERVED R Oh RESERVED
4 RESERVED R Oh RESERVED
3 RESERVED R Oh RESERVED
2-0 LOCK2 R/W 5h Unlock and lock this register
Bit settings not listed have no effect.
2h = Unlock this register
5h = Lock the settings of this register by ignoring further writes
except to these bits.
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7 Application and Implementation

Note

Information in the following applications sections is not part of the Tl component specification, and
Tl does not warrant its accuracy or completeness. Tl's customers are responsible for determining
suitability of components for their purposes. Customers should validate and test their design
implementation to confirm system functionality.

7.1 Application Information

The DRV8363-Q1 is primarily used in applications for three-phase brushless DC motor control. The design
procedures in the Section 7.2 section highlight how to use and configure the device.

7.2 Typical Application
7.2.1 Typical Application with 48-pin package

Figure shows a typical application diagram of DRV8363-Q1 48-pin package.
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Figure 7-1. DRV8363-Q1 Typical Application Schematic
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7.2.1.1 External Components

External components lists the recommended external components.

Table 7-1. External Components (48-pin Package)

COMPONENT PIN1 PIN2 RECOMMENDED

CevbD GVDD GND 10-pF ceramic capacitor rated for GVDD.

Cpvbbp DVDD GND 1.0-pF ceramic capacitor rated for DVDD voltage

CcpT_FLY CPTH CPTL 1.0-uF ceramic capacitor rated for GVDD voltage

Cvcp VCP VDRAIN 1.0-uF ceramic capacitor rated for GVDD voltage

RnrauLt VCCIO nFAULT 10 kQ pulled up the MCU /O power supply or DVDD

CvVREF VREF GND 0.1-pF ceramic capacitor rated for VREF voltage
100-pF - 1000-yF rated for Vyotor; Depending on system

CauLk VmoToR GND configuration

CvDRAIN VDRAIN GND 1-uF rated for VDRAIN
1.0-pF, 20-V ceramic capacitor between BSTx and SHx

CgsT BSTx SHx depending on the total gate charge of external MOSFET Q.
Cgst > 40 X Qg / (VeHx-VsHx)

Rgst BSTx SHx OPTIONAL: 3-Q series resistor between BSTx and SHx to
help prevent Cggt from being overcharged if big negative
transient voltage is observed on SHx pin.

R GHx. GLx Gate of external OPTIONAL: 2-Q) series resistor between GHx/GLx and Gate of

G ’ MOSFET external MOSFET.
R GHx. GLx Source of external OPTIONAL: 100-kQ pull down resistor between GHx/GLx and
GS ’ MOSFET Source of external MOSFET.

Rsense SPx SNx 0.5-_mQ Shunt resistor for current sense amplifier. System
design parameter.

Rso MCU ADC SOx 160-Q for current sense amplifier output filter

Cso MCU ADC GND 470-;_)|_= ceramic c_;apamtor rated for VREF for current sense
amplifier output filter

Rsp, Rsn SPx/SNx Rsense OPTIONAL: 10-Q for current sense amplifier input filter.

Cepsn SPx SNx QPTIQNAL: 1-nF ceramic capacitor for current sense amplifier
input filter.

Cep, Csn SPX/SNx GND g;&l%{\ﬁt 1-nF ceramic capacitor for current sense amplifier

84 Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: DRV8363-Q1


https://www.ti.com/product/DRV8363-Q1
https://www.ti.com/lit/pdf/SLVSIM8
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVSIM8A&partnum=DRV8363-Q1
https://www.ti.com/product/drv8363-q1?qgpn=drv8363-q1

13 TEXAS
INSTRUMENTS DRV8363-Q1
www.ti.com SLVSIM8A — JUNE 2025 — REVISED DECEMBER 2025

7.2.2 Application Curves

Figure 7-2. Device Powerup

7.3 Layout
7.3.1 Layout Guidelines

Minimize length and impedance of GHx, SHx, GLx, and SLx traces. Use as few vias as possible to minimize
parasitic inductance. Tl also recommends to increase these trace widths to 15-20mil shortly after routing
away from the device pin to minimize parasitic resistance.

Keep BSTx capacitors close to the respective pins. Tl highly recommends to place this capacitor on the same
side of the PCB to avoid parasitic via inductance.

Keep CPTH/CPTL flying capacitor as close to the device pins as possible. Tl highly recommends to place this
capacitor on the same side of the PCB to avoid parasitic via inductance.

Keep GVDD capacitor close to GVDD pin. Tl highly recommends to place this capacitor on the same side of
the PCB to avoid parasitic via inductance.

Keep DVDD capacitor close to DVDD pin. Tl highly recommends to place this capacitor on the same side

of the PCB to avoid parasitic via inductance. Additionally, the GND-return connection of the DVDD capacitor
is routed directly back to the adjacent GND pin to avoid adding parasitic inductance and resistance to the
DVDD regulator loop.

VDRAIN connection is routed such that the connection observes an "average" of the three phases to help
maintain VDS accuracy. Tl also recommends to connect VDRAIN close to the high-side bulk capacitance
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to help stabilize the input to VDRAIN and avoid exceeding the pin abs max rating. Keep VDRAIN capacitor
close to VDRAIN pin to supply steady switching current for the charge pump.

Additional bulk capacitance is required to bypass the high current path on the external MOSFETSs. This bulk
capacitance is placed such that the bulk capacitance minimizes the length of any high current paths through
the external MOSFETs. The connecting metal traces are as wide as possible, with numerous vias connecting
PCB layers. These practices minimize inductance and let the bulk capacitor deliver high current.

Connect SLx pins to individual MOSFET sources, not directly to GND, for accurate VDS detection and better
transient resistance.

Route SNx/SPx pins in parallel from the sense resistor to the device. Place filtering components close to

the device pins to minimize post-filter noise coupling. Verify that SNx/SPx stay separated from GND plane to
achieve best CSA accuracy.

Place SO filtering components close to the MCU/ADC input to minimize post-filter noise coupling.

The exposed pad is used for thermal dissipation, not electrical grounding, and has a high-impedance
connection to the GND/AGND pins. Therefore, TI recommends to connect the exposed pad to the best
thermal GND, and to connect the GND/AGND pins to the MCU-reference GND.
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8 Device and Documentation Support

8.1 Documentation Support
8.1.1 Related Documentation

» Texas Instruments,Understanding Smart Gate Drive (Rev. D) application report

» Texas Instruments, Brushless-DC Motor Driver Considerations and Selection Guide (Rev. A) application
report

» Texas Instruments, Designing High-Side and 3-Phase Isolator MOSFET Circuits in Motor Apps application
note

» Texas Instruments, Best Practices for Board Layout of Motor Drivers (Rev. B) application note

* Texas Instruments,PowerPAD™ Thermally Enhanced Package application report

* Texas Instruments,PowerPAD™ Made Easy application report

» Texas Instruments,Sensored 3-Phase BLDC Motor Control Using MSP430 application report

» Texas Instruments, Hardware Design Considerations for an Electric Bicycle Using a BLDC Motor application
report

8.2 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. In the upper
right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. For change details, review the revision history included in any revised document.

8.3 Support Resources

8.4 Trademarks

All trademarks are the property of their respective owners.

8.5 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled
A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

“: \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
: be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

8.6 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

9 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision * (June 2025) to Revision A (November 2025) Page
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10 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGE OPTION ADDENDUM

PACKAGING INFORMATION

Orderable part number Status Material Package | Pins Package qty | RoHS | Lead finish/Ball MSL rating/Peak Op temp (°C) | Part marking
Q) type Carrier ©) material reflow ®)
@ ) (5)
DRV8363RGZR Active Preproduction | VQFN (RGZ) | 48 1000 | TRAY Yes NiPdAu Level-3-260C-168 HR | -40 to 125 DRV8363

(1) Status: For more details on status, see our product life cycle.

(2) Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including
without limitation quality assurance, reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible
discontinuation. If available for ordering, purchases will be subject to an additional waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold
without warranties of any kind.

(3) RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

(4) Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if
the finish value exceeds the maximum column width.

(5) MSL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest
level per JEDEC standards is shown. Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

(6) Part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a
continuation of the previous line and the two combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on
information provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties.
Tl has taken and continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming
materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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10.1 Tape and Reel Information
REEL DIMENSIONS TAPE DIMENSIONS

. ~>‘|<—K0 « P1-»]

I T

® & o|( Bo W

v
Reel X A
Diameter
Cavity —>| A0 |<—

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A 4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O 0O O O Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2
4--q--4 t--7--1-
Q3 1 Q4 Q3 | Q4 User Direction of Feed
| % 4 |
T T
ANz
Pocket Quadrants
Reel Reel "
Device PaT"kage ;“k‘:'ge Pins sPQ Diameter | Width W1 L Ed (O i W a P';“ ‘
ype rawing (mm) (mm) (mm) (mm) (mm) (mm) (mm) uadran
DRV8363RGZR VQFN RGzZ 48 1000 330.0 16.4 9.6 9.6 15 12.0 16.0 2
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TAPE AND REEL BOX DIMENSIONS

Device Package Type Package Drawing | Pins | SPQ Length (mm) | Width (mm) | Height (mm)
PDRV8363QRGZRQ1 VQFN RGz 48 1000 336.6 336.6 31.8
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RGZ0048N

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—|

S S E—

o~
o

1 MAX —

0.5
0.3

1

]
03

DETAIL
OPTIONAL TERMINAL
TYPICAL

I0.1 MIN

(0.05) 4 E

SECTION A-A
TYPICAL

‘F 2X[5.5 ‘
| 05.15 0.1 |
13‘ ‘24 »1 (0.2) TYP
44xﬁ0.5 ‘
[05] »l YUUUUUUUUUUY
_ EEERLY N | Cl 25
T 1 :
- | - EXPOSED
; | _ E THERMAL PAD
2X = 49 | o symm
55 E-t—-—-—= ——
D ‘ d
D =
-] I T
= Al d a
SEE TERMINAL — | |
DETAIL - | S 4
- > | -
nonnonnnnnnnnljse f 48x 03
War i 37 0.2
PIN 11D 8 SYMM @c
(OPTIONAL) ¢ 05 & 0.1 BlA
48X 3 - 0.054)
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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RGZ0048N

EXAMPLE BOARD LAYOUT
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

@5.15)
SYMM
48 ¢ 37
= fippaee8a088———
5 | o
48X(O.25)T¢] © 7?777677777 | 7}
= SRR 2
-3 0) O O —®+— -
e o f D e,
STLMEf@f—&——e—ffCB**%**@’*E’
‘ ! % (6.8)
(Rof(\)(SID) [:‘:J LO ®) &‘) O O) CD
wrayy S Y S ==
12 % | | ‘ %25
G BR ) BEG-—
[ 10X (1.26) (1%)6(35) - ‘
\L (6.8) 1

0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
P SOLDER MASK
METAL EXPOSED METAL—_ " OPENING
j:\. |
EXPOSED METAL i i
T __SOLDER MASK \ /xMETAL UNDER
OPENING N SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:12X

SOLDER MASK DETAILS
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN

RGZ0048N VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
N @1%6) $(0.63 TYP) ﬁ (1.26) TYP ‘r
48 \ 37
-1 BBAAREE 33085
- ] T
48X (0.25) r@ ® (P ‘ e ‘ .
443;7&‘5} 1 | 7 +E—Dj
% i} Q O d) —O—_——Q Lu (120)
mE [ e
om0 I L o e
R e —— ——— () ———— - — -
@ o) —O: ©) = % ED -1 o
o | .
(R0.05) TYP ﬁ 77 O ? ®) 0 qj
- | o
St ]g
| ‘ [?] 25
| ‘
=/ 00000000000

13

SYMM
¢

\
|
|
-

(6.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 49

68% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

SCALE:15X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
DRV8363QRGZRQ1 Active Production VQFN (RGZ) | 48 4000 | LARGE T&R - NIPDAU Level-3-260C-168 HR -40 to 125 DRV8363
QRGZ Q1

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF DRV8363-Q1 :
o Catalog : DRV8363
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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GENERIC PACKAGE VIEW
RGZ 48 VQFN - 1 mm max height

7x 7,0.5 mm pitch PLASTIC QUADFLAT PACK- NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
RGZ0048M VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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]
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PIN 1 INDEX AREA—| DETAIL
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-— d i
1
/m}mmmmpmmm ® L g0z [
48 37 :
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0.3 -

4223578/A 03/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RGZ0048M VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGZ0048M VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 49

66% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:15X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2026, Texas Instruments Incorporated
Last updated 10/2025
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