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DEVICE VARIANT® CUE,\'}EI'_\'”T:IEE';SE BUCK REGULATOR® INTERFACE®
DRVB320 DRV8320H N Hardware
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DRV8320S o SPI
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DRV8320H RTV Package
32-Pin WQFN With Exposed Thermal Pad
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DRV8320S RTV Package
32-Pin WQFN With Exposed Thermal Pad
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B> #aE—32°> DRV83207 /N1 A
PIN
NO. TYPE® DESCRIPTION
NAME
DRV8320H DRV8320S
AGND 23 23 PWR Device analog ground. Connect to system ground.
CPH 1 1 PWR Charge pump switching node. Connect a X5R or X7R, 47-nF, VM-rated ceramic capacitor between the CPH and CPL pins.
CPL 32 32 PWR Charge pump switching node. Connect a X5R or X7R, 47-nF, VM-rated ceramic capacitor between the CPH and CPL pins.
DVDD 24 24 PWR 3.3-V internal regulator output. Connect a X5R or X7R, 1-uF, 6.3-V ceramic capacitor between the DVDD and AGND pins.
This regulator can source up to 30 mA externally.
Gate driver enable. When this pin is logic low the device goes to a low-power sleep mode. An 8 to 40-us pulse can be used
ENABLE 22 22 | o
to reset fault conditions.
GHA 5 5 [¢] High-side gate driver output. Connect to the gate of the high-side power MOSFET.
GHB 12 12 o High-side gate driver output. Connect to the gate of the high-side power MOSFET.
GHC 13 13 (o] High-side gate driver output. Connect to the gate of the high-side power MOSFET.

(1)) PWR=ER, I1=AN, O=HAH. NC=#HK4&L. OD=F—7>- RLAVHSD
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B> #aE—32E>DRV83207 /N1 A (continued)

PIN
NO. TYPE® DESCRIPTION
NAME
DRV8320H DRV8320S
GLA 7 7 (¢] Low-side gate driver output. Connect to the gate of the low-side power MOSFET.
GLB 10 10 [e] Low-side gate driver output. Connect to the gate of the low-side power MOSFET.
GLC 15 15 [e] Low-side gate driver output. Connect to the gate of the low-side power MOSFET.
IDRIVE 19 — | Gate drive output current setting. This pin is a 7 level input pin set by an external resistor.
INHA 25 25 | High-side gate driver control input. This pin controls the output of the high-side gate driver.
INHB 27 27 | High-side gate driver control input. This pin controls the output of the high-side gate driver.
INHC 29 29 | High-side gate driver control input. This pin controls the output of the high-side gate driver.
INLA 26 26 | Low-side gate driver control input. This pin controls the output of the low-side gate driver.
INLB 28 28 | Low-side gate driver control input. This pin controls the output of the low-side gate driver.
INLC 30 30 | Low-side gate driver control input. This pin controls the output of the low-side gate driver.
MODE 18 — | PWM input mode setting. This pin is a 4 level input pin set by an external resistor.
NC 21 — NC No internal connection. This pin can be left floating or connected to system ground.
nFAULT 17 17 oD Fault indicator output. This pin is pulled logic low during a fault condition and requires an external pullup resistor.
nSCS — 21 | Serial chip select. A logic low on this pin enables serial interface communication.
PGND 31 31 PWR Device power ground. Connect to system ground.
SCLK — 20 | Serial clock input. Serial data is shifted out and captured on the corresponding rising and falling edge on this pin.
SDI — 19 | Serial data input. Data is captured on the falling edge of the SCLK pin.
SDO — 18 oD Serial data output. Data is shifted out on the rising edge of the SCLK pin. This pin requires an external pullup resistor.
SHA 6 6 | High-side source sense input. Connect to the high-side power MOSFET source.
SHB 11 11 | High-side source sense input. Connect to the high-side power MOSFET source.
SHC 14 14 | High-side source sense input. Connect to the high-side power MOSFET source.
SLA 8 8 | Low-side source sense input. Connect to the low-side power MOSFET source.
SLB 9 9 | Low-side source sense input. Connect to the low-side power MOSFET source.
SLC 16 16 | Low-side source sense input. Connect to the low-side power MOSFET source.
VCP 2 2 PWR Charge pump output. Connect a X5R or X7R, 1-pF, 16-V ceramic capacitor between the VCP and VM pins.
VDRAIN 4 4 | High-side MOSFET drain sense input. Connect to the common point of the MOSFET drains.
VDS 20 — | VDS monitor trip point setting. This pin is a 7 level input pin set by an external resistor.
VM 3 3 PWR Gate driver power supply input. Connect to the bridge power supply. Connect a X5R or X7R, 0.1-pF, VM-rated ceramic and
greater then or equal to 10-uF local capacitance between the VM and PGND pins.
Thermal Pad PWR Must be connected to ground

Copyright © 2017, Texas Instruments Incorporated
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DRV8320RH RHA Package
40-Pin VQFN With Exposed Thermal Pad

DRV8320RS RHA Package
40-Pin VQFN With Exposed Thermal Pad

Top View Top View
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E > #aE—40E" > DRV8320RT /N1 A
PIN
NO. TYPE® DESCRIPTION
NAME
DRV8320RH DRV8320RS
AGND 26 26 PWR Device analog ground. Connect to system ground.
BGND 34 34 PWR Buck regulator ground. Connect to system ground.
CB 35 35 PWR Buck regulator bootstrap input. Connect a X5R or X7R, 0.1-pF, 16-V, capacitor between the CB and SW pins.
CPH 3 3 PWR Charge pump switching node. Connect a X5R or X7R, 47-nF, VM-rated ceramic capacitor between the CPH and CPL pins.
CPL 2 2 PWR Charge pump switching node. Connect a X5R or X7R, 47-nF, VM-rated ceramic capacitor between the CPH and CPL pins.
DVDD 27 27 PWR 3.3-Vinternal regulator output. Connect a X5R or X7R, 1-uF, 6.3-V ceramic capacitor between the DVDD and AGND pins.
This regulator can source up to 30 mA externally.
ENABLE 25 25 | Gate driver enable. When this pin is logic low the device goes to a low-power sleep mode. An 8 to 40-ps low pulse can be
used to reset fault conditions.
FB 40 40 | Buck feedback input. A resistor divider from the buck post inductor output to this pin sets the buck output voltage.
GHA 7 7 o High-side gate driver output. Connect to the gate of the high-side power MOSFET.
GHB 14 14 [¢] High-side gate driver output. Connect to the gate of the high-side power MOSFET.
GHC 15 15 (¢] High-side gate driver output. Connect to the gate of the high-side power MOSFET.
GLA 9 9 (¢] Low-side gate driver output. Connect to the gate of the low-side power MOSFET.
GLB 12 12 [¢] Low-side gate driver output. Connect to the gate of the low-side power MOSFET.
GLC 17 17 o Low-side gate driver output. Connect to the gate of the low-side power MOSFET.
GND 19 19 PWR Device ground. Connect to system ground.
IDRIVE 22 — | Gate drive output current setting. This pin is a 7 level input pin set by an external resistor.
INHA 28 28 | High-side gate driver control input. This pin controls the output of the high-side gate driver.
INHB 30 30 | High-side gate driver control input. This pin controls the output of the high-side gate driver.
INHC 32 32 | High-side gate driver control input. This pin controls the output of the high-side gate driver.
INLA 29 29 | Low-side gate driver control input. This pin controls the output of the low-side gate driver.
INLB 31 31 | Low-side gate driver control input. This pin controls the output of the low-side gate driver.
INLC 33 33 | Low-side gate driver control input. This pin controls the output of the low-side gate driver.
MODE 21 — | PWM input mode setting. This pin is a 4 level input pin set by an external resistor.
NC 24 — NC No internal connection. This pin can be left floating or connected to system ground.
NC 37 37 NC No internal connection. This pin can be left floating or connected to system ground.
nFAULT 20 20 oD Fault indicator output. This pin is pulled logic low during a fault condition and requires an external pullup resistor.

(1)) PWR=ER, I1=AN, O=HAH. NC=#HK4&L. OD=F—7>- RLAVHSD
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B> #aE—40E > DRV8320RF /N1 A (continued)

PIN
NO. TYPE® DESCRIPTION
NAME
DRV8320RH DRV8320RS
nSCS — 24 | Serial chip select. A logic low on this pin enables serial interface communication.
nSHDN 39 39 | Buck shutdown input. Enable and disable input (high voltage tolerant). Internal pullup current source. Pull lower than 1.25 V to
disable. Float to enable. Establish input undervoltage lockout with two resistor divider.
PGND 1 1 PWR Device power ground. Connect to system ground.
SCLK — 23 | Serial clock input. Serial data is shifted out and captured on the corresponding rising and falling edge on this pin.
SDI — 22 | Serial data input. Data is captured on the falling edge of the SCLK pin.
SDO — 21 oD Serial data output. Data is shifted out on the rising edge of the SCLK pin. This pin requires an external pullup resistor.
SHA 8 8 | High-side source sense input. Connect to the high-side power MOSFET source.
SHB 13 13 | High-side source sense input. Connect to the high-side power MOSFET source.
SHC 16 16 | High-side source sense input. Connect to the high-side power MOSFET source.
SLA 10 10 | Low-side source sense input. Connect to the low-side power MOSFET source.
SLB 11 11 | Low-side source sense input. Connect to the low-side power MOSFET source.
SLC 18 18 | Low-side source sense input. Connect to the low-side power MOSFET source.
Sw 36 36 (¢] Buck switch node. Connect this pin to an inductor, diode, and the CB bootstrap capacitor.
VCP 4 4 PWR Charge pump output. Connect a X5R or X7R, 1-pF, 16-V ceramic capacitor between the VCP and VM pins.
VDRAIN 6 6 | High-side MOSFET drain sense input. Connect to the common point of the MOSFET drains.
VDS 23 — | VDS monitor trip point setting. This pin is a 7 level input pin set by an external resistor.
VIN 38 38 PWR Buck regulator power supply input. Place an X5R or X7R, VM-rated ceramic capacitor between the VIN and BGND pins.
VM 5 5 PWR Gate driver power supply input. Connect to the bridge power supply. Connect a X5R or X7R, 0.1-pF, VM-rated ceramic and
greater then or equal to 10-uF local capacitance between the VM and PGND pins.
Thermal Pad PWR Must be connected to ground
DRV8323H RTA Package DRV8323S RTA Package
40-Pin WQFN With Exposed Thermal Pad 40-Pin WQFN With Exposed Thermal Pad
Top View Top View
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CEN o~ —_—
B> #aE—40E"> DRV83237 /N1 A
PIN
NO. TYPE® DESCRIPTION
NAME
DRV8323H DRV8323S
AGND 32 32 PWR Device analog ground. Connect to system ground.
CAL 31 31 | Amplifier calibration input. Set logic high to internally short amplifier inputs and perform auto offset calibration.
CPH 2 2 PWR Charge pump switching node. Connect a X5R or X7R, 47-nF, VM-rated ceramic capacitor between the CPH and CPL pins.

(1) PWR=EJR, I=AH%., O=HA. NC=##&HAEL, OD=F—T>"

RLAHD
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B> #aE—40E > DRV83237 /1 A (continued)

PIN
NO. TYPE® DESCRIPTION
NAME
DRV8323H DRV8323S

CPL 1 1 PWR Charge pump switching node. Connect a X5R or X7R, 47-nF, VM-rated ceramic capacitor between the CPH and CPL pins.

DVDD 33 33 PWR R 1_3.3-V internal regulator output. Connect a X5R or X7R, 1-uF, 6.3-V ceramic capacitor between the DVDD and AGND pins.
This regulator can source up to 30 mA externally.

ENABLE 30 30 | Gate driver enable. Whgp this pin is logic low the device goes to a low-power sleep mode. An 8 to 40-us low pulse can be
used to reset fault conditions.

GAIN 29 — | Amplifier gain setting. The pin is a 4 level input pin set by an external resistor.

GHA 6 6 o High-side gate driver output. Connect to the gate of the high-side power MOSFET.

GHB 15 15 [e] High-side gate driver output. Connect to the gate of the high-side power MOSFET.

GHC 16 16 [e] High-side gate driver output. Connect to the gate of the high-side power MOSFET.

GLA 8 8 o Low-side gate driver output. Connect to the gate of the low-side power MOSFET.

GLB 13 13 [e] Low-side gate driver output. Connect to the gate of the low-side power MOSFET.

GLC 18 18 [e] Low-side gate driver output. Connect to the gate of the low-side power MOSFET.

IDRIVE 27 — | Gate drive output current setting. This pin is a 7 level input pin set by an external resistor.

INHA 34 34 | High-side gate driver control input. This pin controls the output of the high-side gate driver.

INHB 36 36 | High-side gate driver control input. This pin controls the output of the high-side gate driver.

INHC 38 38 | High-side gate driver control input. This pin controls the output of the high-side gate driver.

INLA 35 35 | Low-side gate driver control input. This pin controls the output of the low-side gate driver.

INLB 37 37 | Low-side gate driver control input. This pin controls the output of the low-side gate driver.

INLC 39 39 | Low-side gate driver control input. This pin controls the output of the low-side gate driver.

MODE 26 — | PWM input mode setting. This pin is a 4 level input pin set by an external resistor.

nFAULT 25 25 oD Fault indicator output. This pin is pulled logic low during a fault condition and requires an external pullup resistor.

nSCS — 29 | Serial chip select. A logic low on this pin enables serial interface communication.

PGND 40 40 PWR Device power ground. Connect to system ground.

SCLK — 28 | Serial clock input. Serial data is shifted out and captured on the corresponding rising and falling edge on this pin.

SDI — 27 | Serial data input. Data is captured on the falling edge of the SCLK pin.

SDO — 26 oD Serial data output. Data is shifted out on the rising edge of the SCLK pin. This pin requires an external pullup resistor.

SHA 7 7 | High-side source sense input. Connect to the high-side power MOSFET source.

SHB 14 14 | High-side source sense input. Connect to the high-side power MOSFET source.

SHC 17 17 | High-side source sense input. Connect to the high-side power MOSFET source.

SNA 10 10 | Current sense amplifier input. Connect to the low-side of the current shunt resistor.

SNB 11 11 | Current sense amplifier input. Connect to the low-side of the current shunt resistor.

SNC 20 20 | Current sense amplifier input. Connect to the low-side of the current shunt resistor.

SOA 23 23 [e] Current sense amplifier output.

SOB 22 22 o Current sense amplifier output.

socC 21 21 [e] Current sense amplifier output.

SPA 9 9 | Lov_v-side current shunt amplifier input. Connect to the low-side power MOSFET source and high-side of the current shunt
resistor.

SPB 12 12 | Lov_v-side current shunt amplifier input. Connect to the low-side power MOSFET source and high-side of the current shunt
resistor.

spC 19 19 | Lovy-side current shunt amplifier input. Connect to the low-side power MOSFET source and high-side of the current shunt
resistor.

VCP 3 3 PWR Charge pump output. Connect a X5R or X7R, 1-pF, 16-V ceramic capacitor between the VCP and VM pins.

VDRAIN 5 5 | High-side MOSFET drain sense input. Connect to the common point of the MOSFET drains.

VDS 28 — | VDS monitor trip point setting. This pin is a 7 level input pin set by an external resistor.

VM 2 4 PWR Gate driver power supply input. Connect to the bridge power supply. Connect a X5R or X7R, 0.1-pF, VM-rated ceramic and
greater then or equal to 10-uF local capacitance between the VM and PGND pins.

VREF 2 2 PWR g]irr\fgt;:egﬁz irg;[)\:i[f)iepris:-wer supply input and reference. Connect a X5R or X7R, 0.1-uF, 6.3-V ceramic capacitor between

Thermal Pad PWR Must be connected to ground
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DRV8323RH RGZ Package
48-Pin VQFN With Exposed Thermal Pad

DRV8323RS RGZ Package
48-Pin VQFN With Exposed Thermal Pad
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B> #8—48E > DRV8323RT /N1 A
PIN
NAME NO. TYPE® DESCRIPTION
DRV8323RH DRV8323RS
AGND 35 35 PWR Device analog ground. Connect to system ground.
BGND 43 43 PWR Buck regulator ground. Connect to system ground.
CAL 34 34 | Amplifier calibration input. Set logic high to internally short amplifier inputs and perform auto offset calibration.
CB 44 44 PWR Buck regulator bootstrap input. Connect a X5R or X7R, 0.1-pF, 16-V, capacitor between the CB and SW pins.
CPH 4 4 PWR Charge pump switching node. Connect a X5R or X7R, 47-nF, VM-rated ceramic capacitor between the CPH and CPL pins.
CPL 3 3 PWR Charge pump switching node. Connect a X5R or X7R, 47-nF, VM-rated ceramic capacitor between the CPH and CPL pins.
DGND 27 27 PWR Device ground. Connect to system ground.
DVDD 36 36 PWR 3.3-Vinternal regulator output. Connect a X5R or X7R, 1-puF, 6.3-V ceramic capacitor between the DVDD and AGND pins.
This regulator can source up to 30 mA externally.
ENABLE 33 33 | Gate driver enable. When this pin is logic low the device goes to a low-power sleep mode. An 8 to 40-ps low pulse can be
used to reset fault conditions.
FB 1 1 | Buck feedback input. A resistor divider from the buck post inductor output to this pin sets the buck output voltage.
GAIN 32 — | Amplifier gain setting. The pin is a 4 level input pin set by an external resistor.
GHA 8 8 [¢] High-side gate driver output. Connect to the gate of the high-side power MOSFET.
GHB 17 17 (o] High-side gate driver output. Connect to the gate of the high-side power MOSFET.
GHC 18 18 [} High-side gate driver output. Connect to the gate of the high-side power MOSFET.
GLA 10 10 [¢] Low-side gate driver output. Connect to the gate of the low-side power MOSFET.
GLB 15 15 (o] Low-side gate driver output. Connect to the gate of the low-side power MOSFET.
GLC 20 20 [} Low-side gate driver output. Connect to the gate of the low-side power MOSFET.
IDRIVE 30 — | Gate drive output current setting. This pin is a 7 level input pin set by an external resistor.
INHA 37 37 | High-side gate driver control input. This pin controls the output of the high-side gate driver.
INHB 39 39 | High-side gate driver control input. This pin controls the output of the high-side gate driver.
INHC 41 41 | High-side gate driver control input. This pin controls the output of the high-side gate driver.
INLA 38 38 | Low-side gate driver control input. This pin controls the output of the low-side gate driver.
INLB 40 40 | Low-side gate driver control input. This pin controls the output of the low-side gate driver.
INLC 42 42 | Low-side gate driver control input. This pin controls the output of the low-side gate driver.
MODE 29 — | PWM input mode setting. This pin is a 4 level input pin set by an external resistor.
NC 46 46 NC No internal connection. This pin can be left floating or connected to system ground.
nFAULT 28 28 oD Fault indicator output. This pin is pulled logic low during a fault condition and requires an external pullup resistor.

(1) PWR=EJR, I=Ah, O=HHh. NC=KHEL, OD=F—7>- RLAVHEN
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B> #at—48E > DRV8323RT /Y1 A (continued)

PIN
NO. TYPE® DESCRIPTION
NAME
DRV8323RH DRV8323RS

nSCS — 32 | Serial chip select. A logic low on this pin enables serial interface communication.

nSHDN 48 48 | Buc!( shutdown input. Enable and_dis_able input (high voltage toler_ant)A Intern_al pull_up current source. Pull lower than 1.25 V
to disable. Float to enable. Establish input undervoltage lockout with two resistor divider.

PGND 2 2 PWR Device power ground. Connect to system ground.

SCLK — 31 | Serial clock input. Serial data is shifted out and captured on the corresponding rising and falling edge on this pin.

SDI — 30 | Serial data input. Data is captured on the falling edge of the SCLK pin.

SDO — 29 oD Serial data output. Data is shifted out on the rising edge of the SCLK pin. This pin requires an external pullup resistor.

SHA 9 9 | High-side source sense input. Connect to the high-side power MOSFET source.

SHB 16 16 | High-side source sense input. Connect to the high-side power MOSFET source.

SHC 19 19 | High-side source sense input. Connect to the high-side power MOSFET source.

SNA 12 12 | Current sense amplifier input. Connect to the low-side of the current shunt resistor.

SNB 13 13 | Current sense amplifier input. Connect to the low-side of the current shunt resistor.

SNC 22 22 | Current sense amplifier input. Connect to the low-side of the current shunt resistor.

SOA 25 25 [¢] Current sense amplifier output.

SOB 24 24 [¢] Current sense amplifier output.

socC 23 23 o] Current sense amplifier output.

SPA 1 1 | Lov_v-side current shunt amplifier input. Connect to the low-side power MOSFET source and high-side of the current shunt
resistor.

SPB 14 14 Lovy-side current shunt amplifier input. Connect to the low-side power MOSFET source and high-side of the current shunt
resistor.

spC 21 21 | Lovy-side current shunt amplifier input. Connect to the low-side power MOSFET source and high-side of the current shunt
resistor.

sSw 45 45 (o] Buck switch node. Connect this pin to an inductor, diode, and the CB bootstrap capacitor.

VCP 5 5 PWR Charge pump output. Connect a X5R or X7R, 1-uF, 16-V ceramic capacitor between the VCP and VM pins.

VDRAIN 7 7 | High-side MOSFET drain sense input. Connect to the common point of the MOSFET drains.

VDS 31 — | VDS monitor trip point setting. This pin is a 7 level input pin set by an external resistor.

VIN 47 47 PWR Buck regulator power supply input. Place an X5R or X7R, VM-rated ceramic capacitor between the VIN and BGND pins.

VM 6 6 PWR Gate driver power supply input. Connect to the bridge power supply. Connect a X5R or X7R, 0.1-pF, VM-rated ceramic and
greater then or equal to 10-uF local capacitance between the VM and PGND pins.

VREE 26 26 PWR t(rt]lér:t/e’gtEsFegﬁz irgf\lligepriﬁgwer supply input and reference. Connect a X5R or X7R, 0.1-pF, 6.3-V ceramic capacitor between

Thermal Pad PWR Must be connected to ground
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8.1 HMNJRAERK
Ta=—40°C~+125°C ($5ICEBRDEVRY ) @

MIN MAX UNIT
GATE DRIVER
Power supply pin voltage (VM) -0.3 65 \%
Voltage differential between ground pins (AGND, BGND, DGND, PGND) -0.3 0.3 \%
MOSFET drain sense pin voltage (VDRAIN) -0.3 65 \%
Charge pump pin voltage (CPH, VCP) -0.3 Vym + 13.5 \%
Charge pump negative-switching pin voltage (CPL) -0.3 Vym \%
Internal logic regulator pin voltage (DVDD) -0.3 3.8 \%
Digital pin voltage (CAL, ENABLE, GAIN, IDRIVE, INHXx, INLX, MODE, nFAULT, nSCS, 03 575 v
SCLK, SDI, SDO, VDS)
Continuous high-side gate drive pin voltage (GHx) -5@ Vycp + 0.5 \Y
Transient 200-ns high-side gate drive pin voltage (GHx) -7 Vycp + 0.5 \Y
High-side gate drive pin voltage with respect to SHx (GHx) -0.3 135 \%
Continuous high-side source sense pin voltage (SHx) -5@ Vym + 5 \Y
Transient 200-ns high-side source sense pin voltage (SHx) -7 Vym + 7 \Y
Continuous low-side gate drive pin voltage (GLx) -0.5 135 \%
Gate drive pin source current (GHx, GLx) Internally limited A
Gate drive pin sink current (GHx, GLx) Internally limited A
Continuous low-side source sense pin voltage (SLx) -1 1 \%
Transient 200-ns low-side source sense pin voltage (SLx) -3 3 \%
Continuous input pin voltage (SNx, SPx) -1 1 \%
Transient 200-ns input pin voltage (SNx, SPx) -3 3 \%
Reference input pin voltage (VREF) -0.3 5.75 \%
output pin voltage (SOX) -0.3 Vyreg + 0.3 \Y
BUCK REGULATOR
Power supply pin voltage (VIN) -0.3 65 \%
Shutdown control pin voltage (nNSHDN) -0.3 Vvin \%
Voltage feedback pin voltage (FB) -0.3 7 \%
Bootstrap pin voltage with respect to SW (CB) -0.3 7 \%
Switching node pin voltage (SW) -0.3 Vvin \%
Switching node pin voltage less than 30-ns transients (SW) -2 Vvin \%
DRV832x
Operating junction temperature, T, -40 150 °C
Storage temperature, Tgyg -65 150 °C

1) #NBAEEREZLBZARNLAN MDD 225G, FINAACKGHNEEBEN RETHITERENI BWET,. ChFANLADEHROHKIC
DVWTRLTHY, COF—R—h0O "HEBERME CRENEEEZHIDZRETCEARRNIEEICEETZ L EZRBERNICRTE
NDTRBYVELA, EBXNBEAERORECREBEEL< ., 2RO EHELICHEEEXZENHYET,

(2) VMOERFZRAELSVICTL T, BEHENAT AR —h: EY (GHx ) BRTHE/— R B> (SHx ) DEERF/P-2VICHIERE h
BPUENFHVYVET, 60VLTTIE, GHXB KU SHXNHE/NMBETHBD-5VOEMEEN FRENET,

8.2 ESDEM
VALUE UNIT
v Electrostatic Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(® +3000 v
(ESD)  discharge Charged-device model (CDM), per JEDEC specification JESD22-C101? +1000

(1) JEDEC® R# 1 X NJEP155IC, 500V HBM TR ZXENOESDER /O ATEZL2AREN TR TH D EREENTVET, 2000V
LREEThEEVRE, ERICEThEVEFTVEEEZ >BEFr&YET,

(2) JEDEC® R#F 1 X NJEP157IC, 250V CDM T ZEQESDER VO ATREREEN AHETHI ERAEETNTVET, t500VER
HEehkE R, RRICEThRVEBVEEEZZE DBENFr G ET,
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8.3 HRBERH
Ta=—40°C~+125°C ( HICERDEVIRY) )
MIN MAX UNIT
GATE DRIVER
Vym Power supply voltage (VM) 6 60 \%
v Input voltage (CAL, ENABLE, GAIN, IDRIVE, INHx, INLx, MODE, nSCS, 0 5.5 v
SCLK, SDI, VDS)
fowm Applied PWM signal (INHx, INLX) 0 200 kHz
IGATE Hs High-side average gate drive current (GHXx) 0 250 mA
IGATE Ls Low-side average gate drive current (GLx) 0 250 mA
IovoD External load current (DVDD) 0 300 mA
VVREF Reference voltage input (VREF) 3 5.5 \Y
Iso output current (SOX) 0 5 mA
Vob Open drain pullup voltage (nFAULT, SDO) 0 55 \%
lop Open drain output current (nFAULT, SDO) 0 5 mA
BUCK REGULATOR
Vvin Power supply voltage (VIN) 4 60 \Y
VnsHDN Shutdown control input voltage (hNSHDN) 0 60 \Y
DRV832x
Ta Operating ambient temperature -40 125 °C
(1) HEENSLVBEOHIRICESBENHYET,
8.4 RAH
DRV832x
THERMAL METRIC® (V\TSI\Z’N) (\%",fl\l) (V\?SQN) (\%;le\l) UNIT
32 PINS 40 PINS 40 PINS 48 PINS
Roia Junction-to-ambient thermal resistance 32.9 30.1 32.1 26.6 °CIW
Roscop) Junction-to-case (top) thermal resistance 15.8 16.7 11 13.9 °CIW
Ross Junction-to-board thermal resistance 6.8 9.9 7.1 9.2 °CIW
T Junction-to-top characterization parameter 0.2 0.5 0.1 0.3 °CIW
ViR Junction-to-board characterization parameter 6.8 9.9 7.1 9.1 °CIW
Roscmory Junction-to-case (bottom) thermal resistance 2.1 2.2 2.1 2 °C/IW

(1) RRSRTFHLVBAEEOFMIZOVTIE., THREHBLNC/NY T—20RFEE T7I)Tr—>3> LR—NESRLTLE
=L,
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8.5 BRI
Tp=—40°C~+125°C, Vyy =6~60V (FFICERBRDEWERY) )
PARAMETER | TEST CONDITIONS MIN TYP MAX| UNIT
POWER SUPPLIES (DVDD, VCP, VM)
lym VM operating supply current Vym =24 V, ENABLE = 3.3V, INHX/INLx =0 V 10.5 14| mA
ENABLE =0V, Viyy = 24 V, T, = 25°C 12 20
lvmo VM sleep mode supply current ENABLE = 0V Vo = 24V Ta = 125°CD 50 HA
» Vym A
trsT® Reset pulse time ENABLE = 0 V period to reset faults 8 40| us
tWAKE Turnon time Vym > Vuvio, ENABLE = 3.3 V to outputs ready 1 ms
tsLEEP Turnoff time ENABLE = 0 V to device sleep mode 1 ms
Vpvop DVDD regulator voltage Ipvpp = 0 to 30 mA 3 3.3 3.6 \%
Vym = 13V, lycp = 0 to 25 mA 8.4 11 125
VCP operating voltage Vym =10V, lycp = 0 to 20 mA 6.3 9 10
Vvee with respect to VM Vym =8V, Iycp = 0 to 15 mA 5.4 7 v
VM » lvep
Vym =6V, lycp = 0 to 10 mA 4
LOGIC-LEVEL INPUTS (CAL, ENABLE, INHx, INLx, nSCS, SCLK, SDI)
VL Input logic low voltage 0.8 \%
\im Input logic high voltage 15 55 \%
Vhys Input logic hysteresis 100 mV
I Input logic low current Vyn =0V -5 5 HA
IiH Input logic high current Vyn =5V 50 70 HA
Rpp Pulldown resistance To AGND 100 kQ
tpp Propagation delay INHX/INLx transition to GHx/GLx transition 150 ns
FOUR-LEVEL H/W INPUTS (GAIN, MODE)
Vip Input mode 1 voltage Tied to AGND 0 \%
Vo Input mode 2 voltage 45 kQ + 5% to tied AGND 1.2 \%
Vi3 Input mode 3 voltage Hi-Z 2 \%
Via Input mode 4 voltage Tied to DVDD 3.3 \%
Rpy Pullup resistance Internal pullup to DVDD 50 kQ
Rpp Pulldown resistance Internal pulldown to AGND 84 kQ
SEVEN-LEVEL H/W INPUTS (IDRIVE, VDS)
Vip Input mode 1 voltage Tied to AGND 0 \%
Vo Input mode 2 voltage 18 kQ * 5% tied to AGND 0.5 \%
Vi3 Input mode 3 voltage 75 kQ + 5% tied to AGND 1.1 \%
Via Input mode 4 voltage Hi-Z 1.65 \%
Vs Input mode 5 voltage 75 kQ + 5% tied to DVDD 2.2 \%
Vig Input mode 6 voltage 18 kQ + 5% tied to DVDD 2.8 \%
V7 Input mode 7 voltage Tied to DVDD 3.3 \%
Rpy Pullup resistance Internal pullup to DVDD 73 kQ
Rpp Pulldown resistance Internal pulldown to AGND 73 kQ
OPEN DRAIN OUTPUTS (nFAULT, SDO)
VoL Output logic low voltage lo=5mA 0.1 \%
loz Output high impedance leakage |Vo=5V -2 HA
(1) BEEBUETF—RLCLIYBRAEENTVLET,
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R (continued)
Ty = —40°C ~ +125°C, Vi = 6~ 60V ( - BROE VR )
PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
GATE DRIVERS (GHx, GLx)
Vym = 13V, Iyep = 0 to 25 mA 8.4 11 125
Vasy @ High-side gate drive voltage Vym =10, lycp = 010 20 mA 6.3 9 10 v
with respect to SHx Vym =8V, lycp = 0 to 15 mA 5.4
Vum = 6V, lycp = 0 to 10 mA 4
Vum = 12 V, IyeLs = 0 to 25 mA 9 11 12
Vag @ Low-side gate drive voltage Vym =10V, lygLs = 010 20 mA 7.5 9 10 v
with respect to PGND Vym =8V, lygLs = 0 to 15 mA 55
Vum = 6V, lygLs = 0 to 10 mA 4 5
DEAD_TIME = 00b 50
] . DEAD_TIME = 01b 100
toEAD dGe"";z g;‘q"ee SP1 Device DEAD_TIME = 10b 200 ns
DEAD_TIME = 11b 400
H/W Device 100
TDRIVE = 00b 500
SPI Devi TDRIVE = 01b 1000
torIvE g;tzk dcr‘ijvr;et?r;e Ve I IDRIVE = 100 2000 ns
TDRIVE = 11b 4000
H/W Device 4000
IDRIVEP_HS or IDRIVEP_LS = 0000b 10
IDRIVEP_HS or IDRIVEP_LS = 0001b 30
IDRIVEP_HS or IDRIVEP_LS = 0010b 60
IDRIVEP_HS or IDRIVEP_LS = 0011b 80
IDRIVEP_HS or IDRIVEP_LS = 0100b 120
IDRIVEP_HS or IDRIVEP_LS = 0101b 140
IDRIVEP_HS or IDRIVEP_LS = 0110b 170
SPI Device IDRIVEP_HS or IDRIVEP_LS = 0111b 190
IDRIVEP_HS or IDRIVEP_LS = 1000b 260
IDRIVEP_HS or IDRIVEP_LS = 1001b 330
IDRIVEP_HS or IDRIVEP_LS = 1010b 370
IoRIVEP gg;kci?féﬁf IDRIVEP_HS or IDRIVEP_LS = 1011b 440 mA
IDRIVEP_HS or IDRIVEP_LS = 1100b 570
IDRIVEP_HS or IDRIVEP_LS = 1101b 680
IDRIVEP_HS or IDRIVEP_LS = 1110b 820
IDRIVEP_HS or IDRIVEP_LS =1111b 1000
IDRIVE = Tied to AGND 10
IDRIVE = 18 kQ + 5% tied to AGND 30
IDRIVE = 75 kQ + 5% tied to AGND 60
H/W Device | IDRIVE = Hi-Z 120
IDRIVE = 75 kQ + 5% tied to DVDD 260
IDRIVE = 18 kQ + 5% tied to DVDD 570
IDRIVE = Tied to DVDD 1000

14 Copyright © 2017, Texas Instruments Incorporated
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R (continued)

Tp = —40°C ~ +125°C, Vyy = 6~60V ( 42RO VY )

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
IDRIVEN_HS or IDRIVEN_LS = 0000b 20
IDRIVEN_HS or IDRIVEN_LS = 0001b 60
IDRIVEN_HS or IDRIVEN_LS = 0010b 120
IDRIVEN_HS or IDRIVEN_LS = 0011b 160
IDRIVEN_HS or IDRIVEN_LS = 0100b 240
IDRIVEN_HS or IDRIVEN_LS = 0101b 280
IDRIVEN_HS or IDRIVEN_LS = 0110b 340
. IDRIVEN_HS or IDRIVEN_LS = 0111b 380
SPI Device = =
IDRIVEN_HS or IDRIVEN_LS = 1000b 520
IDRIVEN_HS or IDRIVEN_LS = 1001b 660
IDRIVEN_HS or IDRIVEN_LS = 1010b 740
| Peak sink IDRIVEN_HS or IDRIVEN_LS = 1011b 880 mA
DRIVEN gate current = ="
IDRIVEN_HS or IDRIVEN_LS = 1100b 1140
IDRIVEN_HS or IDRIVEN_LS = 1101b 1360
IDRIVEN_HS or IDRIVEN_LS = 1110b 1640
IDRIVEN_HS or IDRIVEN_LS = 1111b 2000
IDRIVE = Tied to AGND 20
IDRIVE = 18 kQ + 5% tied to AGND 60
IDRIVE = 75 kQ + 5% tied to AGND 120
H/W Device | IDRIVE = Hi-Z 240
IDRIVE = 75 kQ + 5% tied to DVDD 520
IDRIVE = 18 kQ + 5% tied to DVDD 1140
IDRIVE = Tied to DVDD 2000
. Source current after tprve 10
lHoLp Gate holding current - mA
Sink current after tprve 50
IsTRONG Gate strong pulldown current GHx to SHx and GLx to PGND 2 A
Rorr Gate hold off resistor GHx to SHx and GLx to PGND 150 kQ
CURRENT SENSE AMPLIFIER (SNx, SOx, SPx, VREF)
CSA_GAIN = 00b 4.85 5 515
. CSA_GAIN = 01b 9.7 10 10.3
SPI Device
CSA_GAIN = 10b 19.4 20 20.6
. . CSA_GAIN = 11b 38.8 40 412
Gcsa Amplifier gain - VIV
GAIN = Tied to AGND 4.85 5 515
. GAIN = 47 kQ + 5% tied to AGND 9.7 10 10.3
H/W Device -
GAIN = Hi-Z 19.4 20 20.6
GAIN = Tied to DVDD 38.8 40 412
VO_STEP =05 V, GCSA =5VIV 150
V =05V,G =10 VIV 300
tser® Settling time to +1% Q_STEP csA ns
VO_STEP =05 V, GVSA =20 VIV 600
VO_STEP =05 V, GCSA =40 VIV 1200
Veom Common mode input range -0.15 0.15 \%
Vpiee Differential mode input range -0.3 0.3 \%
Vore Input offset error Vgp=Vgy=0V,CAL=3.3V,VREF =33V -4 4 mv
Vorier® Drift offset Vgp =Vgy =0V 10 pv/°C
VLINEAR SOx output voltage linear range 0.25 Y\(/)RZEE \Y;
Copyright © 2017, Texas Instruments Incorporated 15
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R (continued)
Tp =—-40°C~+125°C, Vi =6~60V ($FICEEBDEWRY) )
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
. Vgp =Vgy =0V, CAL =3.3V, VREF_DIV = 0b Vyrer — 0.3
Vaias ﬁig;‘ output voltage | SPIDevice |y "2y "0 Al = 3.3 v, VREF_DIV = 1b Vorer / 2 v
H/W Device |Vgp =Vgy =0V, CAL=3.3V Vyrer / 2
Igias SPx/SNXx input bias current VREF_DIV = 1b 100 pA
Vs ew™® SOx output slew rate 60-pF load 10 Vips
IlVREE VREF input current Vyreg =5V 3 mA
uGB® Unity gain bandwidth 60-pF load MHz
PROTECTION CIRCUITS
VM falling, UVLO report 5.4 5.6 5.8
Vuvio VM undervoltage lockout — \%
VM rising, UVLO recovery 5.6 5.8
Vuvio Hys VM undervoltage hysteresis Rising to falling threshold 200 mV
tuvLo DEG VM undervoltage deglitch time VM falling, UVLO report 10 ps
Vepuv I%E?g%? pump undervoltage VCP falling, CPUV report Vym + 2.8 \Y
. ) Positive clamping voltage 15 16.5 18
Vas cLavp High-side gate clamp - - \%
- Negative clamping voltage -0.7
VDS_LVL = 0000b 0.06
VDS_LVL = 0001b 0.13
VDS_LVL = 0010b 0.2
VDS_LVL = 0011b 0.26
VDS_LVL = 0100b 0.31
VDS_LVL = 0101b 0.45
VDS_LVL = 0110b 0.53
SPI Device VDS_LVL = 0111b 0.6
VDS_LVL = 1000b 0.68
VDS_LVL = 1001b 0.75
VDS_LVL = 1010b 0.94
Vups_ ocp X;%SV%‘I’ggg"em VDS_LVL = 1011b 113 v
VDS_LVL = 1100b 13
VDS_LVL = 1101b 15
VDS_LVL = 1110b 17
VDS_LVL = 1111b 1.88
VDS = Tied to AGND 0.06
VDS = 18 kQ * 5% tied to AGND 0.13
VDS = 75 kQ * 5% tied to AGND 0.26
H/W Device | VDS = Hi-Z 0.6
VDS = 75 kQ * 5% tied to DVDD 1.13
VDS = 18 kQ * 5% tied to DVDD 1.88
VDS = Tied to DVDD Disabled
OCP_DEG = 00b 2
Vps and Veense SPI Device OCP_DEG = 01b 4
tocp_pEG overcurrent OCP_DEG = 10b 6 us
deglitch time OCP_DEG = 11b 8
H/W Device 4
16 Copyright © 2017, Texas Instruments Incorporated
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R (continued)

Tp = —40°C ~ +125°C, Vyy = 6~60V ( 42RO VY )

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
SEN_LVL = 00b 0.25
. SEN_LVL =01b 0.5
Vsen_ ocp X%Ecgﬁ;g:rcurrent SPIDevice I e _LVL = 10b 075 v
SEN_LVL =11b 1
H/W Device 1
s . TRETRY = 0b 4 ms
treTRy tCixc;rcurrent retry Pl Device TRETRY = 1b 50 us
H/W Device 4 ms
TOTW(l) Thermal warning temperature Die temperature, T; 130 150 165 °C
TOTSD(“ Thermal shutdown temperature Die temperature, T; 150 170 185 °C
Tays® Thermal hysteresis Die temperature, T; 20 °C
BUCK REGULATOR SUPPLY (VIN)
InsHDN Shutdown supply current Vnshpon =0V 1 3 pA
lo Operating quiescent current Vyin = 12 V, no load; not switching 28 pA
Vo VLo VIN undervoltage lockout VIN Risi'ng 4 v
- threshold VIN Falling 3
BUCK REGULATOR SHUTDOWN (nSHDN)
ViSHDN_TH Rising nSHDN threshold 1.05 1.25 1.38 \%
VhsHon = 2.3V -4.2
lhsHDN Input current HA
VasHon = 0.9 V -1
InSHDN_HYS Hysteresis current -3 HA
BUCK REGULATOR HIGH-SIDE MOSFET
Ros on MOSFET on resistance | Vyin =12V, Veg 10 Ve = 5.8 V, Ty = 25°C | 900 | mo
BUCK REGULATOR VOLTAGE REFERENCE (FB)
Ves Feedback voltage \ | 0747 0765 0782 Vv
BUCK REGULATOR CURRENT LIMIT
o Vyin =12V, Tp = 25°C 1200
lumiT Peak current limit mA
1700
BUCK REGULATOR SWITCHING (SW)
fsw Switching frequency 595 700 805| kHz
Dmax Maximum duty cycle 96%
BUCK REGULATOR THERMAL SHUTDOWN
Teron® Thermal shutdown threshold 170 °C
Tays® Thermal shutdown hysteresis 10 °C
Copyright © 2017, Texas Instruments Incorporated 17
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8.6 SPIORAZIJEHOD
Tp=—40°C~+125°C, Vyy =6~60V (FFICERBRDEWERY) )

MIN  NOM MAX| UNIT

SPI (nSCS, SCLK, SDI, SDO)

tREADY SPI ready after enable ‘ VM > UVLO, ENABLE =3.3V 1 ms
toik SCLK minimum period 100 ns
teLkH SCLK minimum high time 50 ns
oLk SCLK minimum low time 50 ns
tsu_soi SDI input data setup time 20 ns
ty_spi SDI input data hold time 30 ns
to_spo SDO output data delay time SCLK high to SDO valid 30 ns
tsu_nscs nSCS input setup time 50 ns
tH nscs nSCS input hold time 50 ns
tHi nscs nSCS minimum high time before active low 400 ns
tois_nscs nSCS disable time nSCS high to SDO high impedance 10 ns

(1) REtEBBF—RCLUREENATVET,

tHinscs | tsu nscs
| |

|
nSCS N
|

£

tH_nscs

|

—

»

|
|
|
|
t
| |
! ! towk
| [y
| |
| |

T

><____________

| |
: 3 toikn o torke N !
1« > >
| | |
! : ! ! ! «
t ] 1 ] 55
SDI X : XMSB | : | >< ><LSB X
] ] ‘
t t |
| : : tsu_spi| th soi ! i |
I I l——>! I
| | |
: : | —5 : |
SDO zZ | I XMSB K ><LSB ! X z
] ]
! "o spo : ” ItD\SinSCS:
l A l
Figure 1. SPIAL—7- E— K- 24XV JR
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8.7 RXMSFMH
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R T|OHFME (continued)
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Figure 8. VCPEE Xt &% Figure 9. VCPEE X i8
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9.2 #Eg7/OvIKN
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a7 0Oy YR (continued)
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a7 0Oy YR (continued)

VM
VDRAIN VM
M VCP
|_
T T VCP ,?Js\ anA | H-_}L
— — 1F /r :[: H
>10 uF 0.1 puF CPH VCP SHA
Charge |« ] VGLS
J— Pump
47nF CPLI \]\ GLA |
T J «k
A =
VGLS = StA
| VGLS Gate Driver e
Linear < -
Regulator
VM
30 mA VCP |
DVDD \]\
Linear [ GHB |
Regulator " | t
Power [ SHB
<> LI
- <
— o VGLS
Digital \J\ GLB =
Core » LS L1 I H_}L
ad a
— SLB
- L]
Gate Driver f—
VM
Smart Gate VCP |
Drive \]\
GHC
.
SHC
Control ™ vaLs T
Inputs \]\
GLC —
> LS ] | H_}L
ad a
— SLC
Gate Driver T vce ——
Rpu
Fault Output - nFAULT
@ L
|

Buck Regulator
(LMR16006X)

RFB2§

Copyright © 2017, Texas Instruments Incorporated

Figure 12. DRV8320RHO 7O Y VK

24 Copyright © 2017, Texas Instruments Incorporated


http://www.ti.com/product/drv8320?qgpn=drv8320
http://www.ti.com/product/drv8320r?qgpn=drv8320r
http://www.ti.com/product/drv8323?qgpn=drv8323
http://www.ti.com/product/drv8323r?qgpn=drv8323r
http://www.ti.com

13 TEXAS

INSTRUMENTS DRV8320, DRV8320R
DRV8323, DRV8323R
www.ti.com JAJSD42B —FEBRUARY 2017—-REVISED DECEMBER 2017

a7 0Oy YR (continued)
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a7 0Oy YR (continued)
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a7 0Oy YR (continued)
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a7 0Oy YR (continued)
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a7 0Oy YR (continued)
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9.3 H#MEESHH

Table 1 2. '—h RZANERELFIL—ZAONHBROERENFZHENATVET,

Table 1. DRV832x M S Z8EB G4

COMPONENTS | PIN 1 | PIN 2 | RECOMMENDED
GATE DRIVER AND SENSE AMPLIFIER
Cym1 VM PGND X5R or X7R, 0.1-uF, VM-rated capacitor
Cym2 VM PGND 210 pF, VM-rated capacitor
Cycp VCP VM X5R or X7R, 16-V, 1-uF capacitor
Csw CPH CPL X5R or X7R, 47-nF, VM-rated capacitor
Cpovbp DVDD AGND X5R or X7R, 1-uF, 6.3-V capacitor
RnFAULT vee® nFAULT Pullup resistor
Rspo vee® SDO Pullup resistor
RiprIVE IDRIVE AGND or DVDD DRV832x hardware interface
Rvps VDS AGND or DVDD DRV832x hardware interface
Rmope MODE AGND or DVDD DRV832x hardware interface
RgaiN GAIN AGND or DVDD DRV832x hardware interface
CvREE VREF AGND or DGND X5R or X7R, 0.1-uF, VREF-rated capacitor
RASENSE SPA SNA and PGND Sense shunt resistor
RBseENSE SPB SNB and PGND Sense shunt resistor
Rcsense SPC SNC and PGND Sense shunt resistor
BUCK REGULATOR
Cvuin VIN BGND X5R or X7R, 1 to 10 pF, VM-rated capacitor
CgrooT SW CB X5R or X7R, 0.1-yF, 16-V capacitor
Dsw SW BGND Schottky diode
Lsw SW ouTt® Output inductor
Cout ouTt® BGND X5R or X7R, OUT rated capacitor
Res1 ouTt® FB o
Resistor divider to set buck output voltage
Rego FB BGND

(1) ZOVCCEVIEDRV8I2XZ 7 IUDTNARALOEDTRERHYELAN . =T RLAHAIDNFAULTESDOICIEVCCERERE
TIWTITHRETT, ChSOEVIE, DVDDICTIAT Y TITREETEERT,

(2) OUTE> (&DRV8320R# L T’'DRV8323RT/NA ALOE> TRAEL, HAMVFA I RADEBICBELFIL—RICK>TLF1L—h&
hBHNEBEETY,

9.3.1 3tHAN—N: =K RZFAN

DRV832X7 7 I UDFNAARIZEIDON—T7T Vv —K- RSANFABENTEY ., TNEFnH/NA
B4 REO—Y A RONF ¥ X /NTD—MOSFETZRETEEXT, ¥ 75— Fv+— ROTH100%D
Fi1—FT4- YL O\ EHR—-NLD2D, HEVBEEESEHEICHE> TEYES —K NATARAEEZ/NMHA
RMOSFETIC##$LET. O—H 4 RMOSFETRH®MY ' — - NATAEER., ABUVZT - LF¥a1L—2HEE
LEFT. N\—77VvS F—K- RSANK, SBE— 22— 2RBHITHLEDICERORSANEEHAEDET
FRTZCEE, MOBEOERZREIZEOICEANCERATZIEETEET,

DRV832X7 7 ZUDFNAARILEAN =K =K~ RSAT F—FFIOF YN EREETINTHY ., 5'— NEBF
EREI—Y—HIBNICHABRTEZINT, AFBRTT - NEFREZHIRIZHLEN B EBA, . ZOT—
FTIOFVICKY), BEITY R RLALTEA, BEERDICKRDdV/AtS —h F—2A2 OB, ¥— R NEEKRH
BE, NEBMOSFETRME & T RRBEEAENRRTEET,

9.3.1.1 PWM#IHE—K

DRV832X7 7 X UDTFNAAILIE, SETELEBRARXNPHBAXZHR—NTDLHIC, 4BEOPWMHEIHE

F—RABAZEATVET, TFHA A VAYVILXY T, /N TJ—MOSFETOEBEHRIZMODEE > 1= lF

PWM_MODEL AR EZZEETDEEZHBELTVWEE A, MODEE Y FEIFPWM_MODEL AR EZEETS
BAK., TOFICTNTOINHXS LVPINLXE > ZLoWICEEEL T EEW,
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9.3.1.1.1 6x PWME— K ( PWM_MODE = 00b % /= l&MODEE > #AGND - #45 )

6x PWME—RTI, N\—77UvSZT&CLow, High, N1+ A E—H>2 R (HIi-Z) 320 HIREN Y
R—RENET, Table 2l RTKSIC, FWETBDINHXE KFINLXEE THREZHBL £,

Table 2. 6x PWME— ROEBE@ER

INLX INHx GLx GHXx SHXx
0 0 L L Hi-Z
0 1 L H H
1 0 H L L
1 1 L L Hi-Z

9.3.1.1.2 3x PWME—K ( PWM_MODE = 01b ¥ /= [ZMODEE > #47kQDIEH & N L TAGNDIZ3EH )

3x PWME—RTRE, INHXEYTEN—77 VYD ZFMHL, LowRZEHighD2DDHMREAYR—KEh
F9. INIxEV . N=T7 7 VYD EHI-ZREBICTDLEHICEALET, H-ZREBICTIHEN BVBERK, 7
%T@INLXE‘/&High‘Z?&ﬁbT<TC"é W, Table 3ICRT LD, FMETDINHXE K FINLXEE THNREE
L ET,

Table 3. 3x PWME— RO EBER

INLX INHX GLx GHXx SHXx
0 X L L Hi-Z
1 0 H L L
1 1 L H H

9.3.1.1.3 1x PWME— R ( PWM_MODE = 10b & /z[@MODEE'> = Hi-Z )

1x PWME—RTIE, DRV832x7 7 = Ua)v-/\»r;«timﬁm_mpqénzvaeﬁ&ﬁ%aﬁl:l‘y’J% wnT— I EE
ALET, COBEEICKY), 3t BLDCE—Z—%, BRI MO—ZH5HBTZ1IDODOPWMZEFERL THIME
TEET, PWMEINHAEVICHIME N, N—T7 7V oHIARBRETI—T 14 YL IUILERELE T,

N=T7 7V SOHDIREKINLA, INHB, INNBOZEVICL>TEERBEh, ThoMREOREBADEL TE
AEhErd, REOALE, A NA-FTHBEITDCEE, TE—F—DPSF—ILBREHOFORILE
ACEEERITDEETEETRT (INLA = HALL_A, INHB = HALL B. INLB = HALL C)., 1x PWME—R
&, BEGEHER (O—Y 4/ RMOSFETERR ) THELEITH. SPIFNA AT, ERHER (MOSFET
RFA A AFA—RODT)—KA =)L) ZHEATZELSICERTDEETEET, ORI, SPILZ AR
D1PWM_COME Y NZfFERAL THRELET,

INHCA K, 6BREDBRT—TINICEK>THRAZHBLET. COT—7IILE. F—=ILMREHHINLA,
INHB, INLBOB AL DIREZBEHHL TVWEIHEIC, T—X—0HREZZETDILEOICERAENET, D
e REZWVEEE. INHCE > ZLowlCiESHEL TS EE L,

INLCASEE, INLCEZ Alowlc B2 o &0, INTO/NAH A RMOSFETZZA 7ICL, 3XTOO—HA R
MOSFETZAICTD &kl E=Z—IC7/L—F &N TFET. COTL—FEEE. ttOADE> DIREE
ERFEBEERTT., COMENMNYVEZVEER., INNCE ZHighlZEHRL T EE W,

Table 4. E#I1x PWME— K

LOGIC AND HALL INPUTS GATE DRIVE OUTPUTS®
h INHC =0 INHC =1 PHASE A PHASE B PHASE C T
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 IPWM L H L H Align
1 1 1 0 0 0 1 L L PWM PWM L H B—C
2 1 0 0 0 1 1 PWM PWM L L L H A—C
3 1 0 1 0 1 0 PWM PWM 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 PWM C—-A
6 0 1 0 1 0 1 L H PWM IPWM L L B—A

(1) 'PWMEPWMESDRETT,
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Table 5. EEH1x PWME— R1IPWM_COM =1 ( SPIDO & )

LOGIC AND HALL INPUTS GATE DRIVE OUTPUTS
e INHC =0 INHC =1 PHASE A PHASE B PHASE C eSO
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 H PWM L C—-B
5 0 1 1 1 0 0 L H L PWM L C—-A
6 0 1 0 1 0 1 L H PWM L L L B—-A

Figure 18 & Figure 191,

(e L
MCU_GPIO I l I
MCU_GPIO I l

MCU_GPIO

— 1

[mcu_epio

—

INHA
—

INLA
—

INHB
—

INLB
—

INHC

INLC

MCU_GPIO I —>

PWM

STATEO

STATE1

STATE2

DIR

nBRAKE

BLDC Motor

Figure 18. 1x PWM—E XTI NO—7

INHA
veu_pwm | NNMIUUUUL ——

IXx PWMTE— RTHRER2BEOERERLTVET,

e g

INLA

INHB

INLB

PWM

STATEO

STATE1

STATE2

DIR

nBRAKE

EH:,_

BLDC Motor

Figure 19. 1x PWM—AE—)LXR =¥

9.3.1.1.4 IMIPWME— K ( PWM_MODE = 11b & /= (&MODEE > ZDVDDIZ ##t )

MIYPWME—RTR, EN\MHA RBLRTFO—HA R =K~ RSANH, RETEIAIEICKYMIL
THEAENET, COFBE—RTRE, \AHFA REO—H A ROERER/N—T77 VYD TEBICEBTESR
To CORSBEEOERICEF, BARTSF/EDCE—2—., YL /AR, O—Y A4 RBLT/NLH 1 R-

AAYFRBEFHYVET, COT—RTR., ATFLANN=—T7TVYSEBROBE. NMH4 ReEO—Y 4 R
FOMOSFETZEICAICTDE, EBEFRHNFELET,

Table 6. I PWME— RO EBER

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

32
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NAH A RBELTFO—H A1 RV BERERTIESHXxEV A SAUHFHREERZOT, 120N\N—=77Vv>Z0
NAYA4 REO—Y A RBHDOY — I\ RSANDFPDEENTERAENATVRESICEERNI TEEEA. D
BEAK, SHXE>ENAH A R RSANICEHL TV BEREREZEMICLTLKEEY  (Figure 20%3

Eﬂ )
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VM
VDRAIN l
] ?
VCP
\k GHx —
INHx NS r I t_}L Load
/] SHx
L
INLx V\GE
GLx —
TRy <%
— Load
Gate Driver - SLx/SPx
B - L
Disable s e

Figure 20. MM PWM/\AMH 4 REXTO—H A K- RZAN

N=TTVvSHREALTNABA R RSANEO—HBA R RTSANDEESH—HFDHERELTVZI5
.:.(i VosBEREREFEATEET, SHXE> %, Figure 21 FiE Figure 22ICRTHETERL TKEE
o FAHENTVWEVLS—h RTIANEFNICHDTEIANRIRERDOETETTHEVEREA,

A 4
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]

pley
ath
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1 T o

T 7
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]

|_
L
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Figure 21. 12ONAH A4 K- RZAN Figure 22. 1200—%4 K- RZAN

Gate Driver

9312 FNA R A2F—TIA(4 R E—K

DRV832X7 72 UDTFINA ATk, BREROBT 7T —2 3 aRBBHRETICTINEMBRFICTINERT
EBDELSIC, 2BEOAR—TI(4 A E— I\(SP|t/\—I<"717)Eb‘rﬁ—l\b'c&,\i?o 2o00DA > Z—
TJ7IAA E—RTREAU4DOEVHAHEENTVWRZOT, EXZ2N—2aBTOECEBNIERLET,
SLEEBMOFGENS, F7VT—23a B ER. REHCHKRIPBROZEEZMASDETT, FHMEICERATS A
VR—=TIA A N=23 %) BRADENTEET,
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93121 UTFIL- RUTFITZI)N A Z—TIALA(SPI)

SPIFINA Ak, AFHI> NO—F EDRV8I2XDAETT— R EEZETEDZ T UTIBEENAREZYR—KLTWV

F9, chiCkY, ABIAMO—FHS5TFNA ADREERT 2 LV FHMALGEEBERERKBM 2 TEEXRT,

DA >R —T I A AIRKSCLK, SDI, SDO, nSCSOEEVZFEAL 4BRA 2 EZ—TIA(ATT, HEEVOD

HMELUTICRLET,

« SCLKE>IE, SDIE> ESDOEY TOTF—RDPREB LVEHRORA I T 2RI EHICOOY IESE
ZTE AN T,

s SDIEVETF—RAHNTT,

. iDO}é")g?—ﬁtﬂﬂ‘cﬂ?o SDOEVICEA—=T> RLAVEBENEREATEY ., ARTILT Y T7EHR
A T9,

. %scsaym%wfizﬂ)kjrem COEVIZLoWESZHINT 5 &, DRVE32XxE DSPIEENEMICEY F

SPIOFMICOWVWTR, TSPIEE., £7232E22RBLTSEEL,

93122 N—RIITF- 4A2VF—TIA(4A

N—=RIIT  AR—TIAA FINAATE, 4D2DOSPIEVHEBIICK 2 TEREAMAEZLIDD AN, GAIN,
IDRIVE, MODE, VDSIZE#ENET, COFER., EZEHigh®LowlCEHRT DA, FEEEHAESTILT Y 7K
R TINE IR EERATRH LT, LK BROBTFNAAREERTADRSICAY, AR NO—ZICEF
SPINANFEICAVYVET, 2RO EEEHERE. 5IEHENFAULTE ZH L TEBTEED,

e GANEVTWREREVAR TUo7OTA 2 EFBRELET,

« IDRIVEE>TRZ7—NEBEROBETZHRELEXT,

+ MODEEY TRPWMHIHE—REZRELFET,

e VDSEYTRVpsBERERNOEEAL Y AN RERELET,

N=RIIT - A22—TIAAOFRIIOVWTR., "TE2EE) €732 5RLTEE,

DVDD DVDD
RGAIN
SCLK[ SPI % GA'N[ Hardware
Interface DVDD Interface
% DVDD
SO — IDRIVE|: =
vce :| % DVDD
AP spo - MODE =
e n @ _[_ |: DVDD
nscs[ L VDS —
% Rvos
Figure 23. SPI Figure 24. \—RJIT7- A28 —TIAA

9313 J'—h- RSZANEREE

NAHBA R =K~ RSANDEREERK, VWEREEDADICK > TEHETZIH T S— Fv—2- R
TEFEALTERENET, COFv—2- ROTICKY, —Ke RSANBBEVWALEREESEHICH -
2Y—REEEELTNAY A4 RMOSFETY'— N EERICNATATEET, Fvyr—2- ROT&E, Vyy + 11V
NDEEHHEEZHIZL., 25mAOFHHIERICHBTEDI RS LFIL—hENFET, VW I2VEKEDS
G, Fy—2 ROTEREE2FXTS5— T—RTEEL., BERBFICVyep =2 x Vyy - 1LVEERLET, KE
TREBZREL TMOSFETORB TR ZLETD LD, Fv—2 ROTRERBENICEREINET, COFvr—
- ROTICE. VMEZ-VCPEVEOERI > FHE LT, XSRELWEXTR, 1pF, 16VOEZ IV Y- OV
FUOBHFMBETT, £, CPHE-CPLEVBICE., 75429 OAFoHEL T, X5RELEFXTR,

47nF, VMEHKOEZ IV Y- AVFUOHHIBETT,
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VM

|
1 L
1uF
vee L
L
CPH L,
L ¢
VM
—— 47nF Charge
Pump
Control
i o B

Figure 25. F¥v—>- ROTOTF—FTO0F v

O—8%4 R =K~ RSANOEREERK, VMEREEDAHICL>TEHETZ VT LF1L—X%F
ALTERENET, COUZT: LFAL—ZRICKY, =K~ RSANFIZREEEELTO—YAR
M%SFEET;“—I\EIEﬁEt:/WTZ‘Géia“O DZ7- LF¥Fa2L—Z20HIEFIIVICEEE N, 25mAOH D ER
‘: N I:,‘lJ 3-0

9314 AY—N- =K~ RSA4T- P—FFIOF+

DRV832x — K+ RTANE, \AHA REO—HF A RAHFDRSANICKL T, BAEAUREAHEBFRNOS Y2
I NARODSHERAZATVET, CORROZICKY ., AFEMOSFETY — N TINT Y TETINEIUHNH
FEELBILTEET,

Fh, '—bh RSANTRE, AX—K F—h RSA4T- T—FFIOFvOFERICK>T, AZHND—
MOSFET®D & V) 375 HlfHX°, MOSFETOREFZNEMN, MHEMEBREUHONT D AORBIENIRRTEE
To COT7—FTUVF v IFIDRIVES KU TDRIVEEFENB2D0 2 R—F> K ( TIDRIVE : MOSFET
A=+ L—NKN&EIf#H, 293> & TTDRIVE : MOSFETZ'— NEBEEI#If, 0> 30 %S B ) ICk 2 TRES
NET, Figure 26k, '— K- RSANOBBEKETOY IRTT,

IDRIVES — NEEBERE TDRIVES — NEB BB ORI OREE., AT ATHERTZHE/NT—MOSFETD/N

FX—2t, BREIBDUSENVBITUSTAYEBICEIERBRIZBENHYET ( "77UTr—=>3
EEE, VAV ESR)

MOSFET THAEEEN REL L BEAICHAIEMOSFETS — N2 BEEREL) SRETHLEHIC, NAHA R ¥—
N RSANCRYIF— 9507 B4 F—REREETTVET,
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INHx VCP VM
Control J
Inputs
INLx GHx —
Level
—E? shon A&
3 [
J 150 kQ
] SHx
e e L
Vas
VGLS
Digital J ﬁ}
Core
> Lgvel o [l GLx | :_}L
Shifters L | —
J > 150 kQ
|_1 4 SLx/SPx
L
Vas |
] PGND
L J

Figure 26. ¥'— k- RS/ NO70OY UK

9.3.1.4.1 IDRIVE : MOSFETAJL—- L— N&i4

IDRIVEQ > R—F > ME, MOSFET VpsAL—: L—hZ#HETH-H0OFEAELS— NEHERZREL
F9F, MOSFET  VpsAl—: L—hEE, BHENZII VI IVRIRILF— XA FA—ROBERNAIH
B, EEERESIERCTAVIAS — - B—2 A2, BRUOABN—TTVYSOFERDICHETDIASYF
VUBEEREZREINTALHICFARLKELRTT, IDRIVEOVR—F2 ME, MOSFET  VpsAL—- L—h
HFEICMOSFET QepFr RIS —REEFHFOT—NOKER (FLRBBEET BT —RER ) ICK>TRES
EVWVSRBICEIDVTEELET, Y—RNEREABRTEDZLDICTEZET, F'—h RTANEHAZB/IND—
MOSFETO AL —- L—hZMRNICHBPTEET,

IDRIVEOVR—ZX 2 N EFRATBEICKRY), DRVEI2XTZ 7 I UDFNA AlX, SPIFNAADL D ARERED
N—RIIFT A2 —TIAA FNAADIDRIVEE> ZN L TH—"NBRBEREEBNICYYEBZIDENT
ZFFET, SPITNA AR, 10mA~1A (VY —R)20mA~2A (>0 ) DEBERATI6ED IpgeiXEEBA TVE
3-0 /\_I\“rjIT' 4)9_7141' 5-“/\"(1‘:‘;‘ EU@EW??{O)IDRNEEQE;&\“FH%é*L_CL\ﬁ?o I]“_
NEEBIERDRE. toreIBICH FBAZE/NT—MOSFETO R —2 A B R R—2F 7HICS — NIEEA

ENET, MOSFETOR—2 AV EERGEZ—2FT7%, T—bh RTZANBHEREZFTOZLEHICL o o RFER
BRYNEBEICYYEZXET, IDRIVEREDFMICOWVWTIEE., SPIFNAADBER "LZX&- Yv 7, &
223>, N—RIIT - AVF—TIA AR FNAADHBERE "TEEE, 20232 ESBLTLKESL,

9.3.1.4.2 TDRIVE : MOSFET4 — N EREh 44

TDRIVEO>R—F2 KNE, HEEShETS—KNBHAT—K X220 THY), NP4 RBKPO—H 1 K-
=K RZANBTONRII=VICEDEHTY R ZAMLEBA, FERDICKDdVidAtT—~ 23— F
~OBFIE, MOSFETY —REERBEV > EHEEBEATVWET,

TDRIVEAT—hK: Y VOBRUOBREZEGFIBHTY R FLALEBATT, TY R A4 LER, ABNAY

4 RMOSFETEO—H 4 RMOSFETOAA Y FJERETHY), MOSFETEND VOAEBBETNICLDIERE

FOREEBFLETHIEZANELTVWET, DRVEIX 7 7Z7IVNDFNA AR, BENEEEEZFEHATZOTRE
BL, VesBEERZFERAL TMOSFETY' —N-Y—ABEBEZRETD EICKY), RAYFUIOBENEZA
SUTERELET, COMBEICKY), F—K RSANDFYR: B4 L%, BERUITRNEEDI AT LR
DENPMOSFETNZX—ZDEBICEDBTRHAETEEXT, BMOTFIRIL: FYR XA AL (tpeap ) ZEA
TBRELEETE, SPIFNAADLSARENLTHAETEET,

36 Copyright © 2017, Texas Instruments Incorporated


http://www.ti.com/product/drv8320?qgpn=drv8320
http://www.ti.com/product/drv8320r?qgpn=drv8320r
http://www.ti.com/product/drv8323?qgpn=drv8323
http://www.ti.com/product/drv8323r?qgpn=drv8323r
http://www.ti.com

13 TEXAS

INSTRUMENTS DRV8320, DRV8320R
DRV8323, DRV8323R
www.ti.com JAJSD42B —FEBRUARY 2017—-REVISED DECEMBER 2017

TDRIVEAT—hK: YO VD20HOEBRERF, FEERDICLZDdV/AT' —~ Z—2F2OPFIETT, ch%i
EREFTBEH, TDRIVEAT— K Y UICIEk. MOSFETO A A Y F I8 THhn3 im0 RXHAIOMOSFET

TF—NIBOTILEIVER (Istrong ) ZRIEENAEETATVET, COBRVT LAV IFTDRIVERIES
HICHOE>TRELET, CO®EERF, EEN—T7TIUVS A4V F- /J—ROAIL— L—KHFEVBEIC
MOSFETY' — N CEE T2 FLEERERETHDDICRIEET,

TDRIVERAT—hK: Y VDO372ENEBREZEICE., EVBO¥XAMNTRE. MOSFETY —KNEZE, MOSFET
T—RTHOEEMHGhEBEE L IFLoWwEBREEZRETZ OO — NEERBBEN RET A TVET, 0D
BRHEBERK, SN—TTUvZ F—K RZANOVsT — M-V —ABEBEEEREEEICERTENET, /\—
T7VYVSDSOREEZZETH AN REZITID E, T— b RTANEHAEBMOSFETO S — NEE D EER % BF
BUET, VosBEEN top e EORTHICENBAL Y23 RIGELTVEVEES, Y—h RTANEEE
EBHALET, BENS B> TRHEWBVKRSIC, MOSFET/— hOREBXRLGHREICKHEZRHELY R
torve FEIZIBIRT D HBEBEANH VY E T, tpryefFAICE 2> TPWMEBBEAEREND B, 7OT714 7HICH
OPWMIX Y REZ TR AR TOBATRTLET, TDRIVEREDFMIZ ODVWTIE., SPIF/NM ANDIE
BRTLZRAR- Xy 7y 923>, N—RIITFT  AVF—TIA AR FNAADBEE "TEBHE, 0
2aveESBLTLSEEL,

Figure 27 l&, TDRIVERT— K- YT OEBEFZRLTVWET,

I I I I I I
| | | 1 1 1
| | | | | |
| | | | | |
VINHx | | | | | |
+ + | | |
| | | | | | | |
t | | |
| | | | | |
VINLx | | | | | |
| | | | | |
- | | | T T T
| | | | | | | |
| | | | | |
| | | | | | | |
VGHx | ~ | | | | | 1~ |
| | | | | |
I —>i tpeap H— I ! — foeap M- !
| | | | | | | |
| | | | | | | |
lHOLD | IDRIVE | low | ISTRONG | IHOLD | ISTRONG | wow |
IGHX ﬁ _______ — — (ISP, _ _ _ _ _ _ _ _ _ — — — — — [ N _:. _______
|—|| : IDRIVE : IHOLD
": tDRIVE :‘— | | | | ": IDRIVE :“
| | | | | |
| | | | | | | |
VGLx | | :/: :\: | |
| | | | | |
: —’: toeaD :4— : : —’: toeap :4— :
| | | | | | | |
IHOLD | ISTRONG | lowo | i IDRIVE | lWow | ISTRONG | IHOLD
IGLx =—=—=—====d-~~~=~— L= e Sl I ] EEEEEEES
: IDRIVE : IHOLD |—l|
| | | |
| I ™™ DRIVE * ™ IDRIVE * | |

Figure 27. TDRIVEAT—h- X2 2

9.3.1.4.3 {GHEL

MBS (t,) BADOS YOI YIRS HAOEUAREE NBETOBBE LTHEENET, C0
BEEFIRIANTI )Y FviBE. FOANGEREE. 7FOT F—h RSANCLBBEE V53
SNEETERENTVET .

ARTFTVYFrE, ANEVTOEAR/ AANT =~ RIANOEHIREBCKETDOEHLELET, &
BOBHE—RETY R BRALBAZYR—RNTBLO, FNAALEAOADIIYY ROEHKICHL, DT
ABTIZIIEENEBMENET, &L, 7FOT: TF—h RZANCLDDIHPBEEE, FNAADE
B EHREEICEENETT,

9.3.1.4.4 MOSFET VpsE#8

T—br RZANECEK, AZ/NT—MOSFETTOBERREXEHREBZRET S LHIC. BAEIELVEE
ERARREATVET, ERIRODEEN Vpsh VY 7' KA N (Vyps oce ) ZTT )Y FEEE (tocp ) &
WRVEBICDEDTLEE- £HEE. BERREN  REEh, FNAMADVEEE—RICEISLRENET
EhET,

Copyright © 2017, Texas Instruments Incorporated 37


http://www.ti.com/product/drv8320?qgpn=drv8320
http://www.ti.com/product/drv8320r?qgpn=drv8320r
http://www.ti.com/product/drv8323?qgpn=drv8323
http://www.ti.com/product/drv8323r?qgpn=drv8323r
http://www.ti.com

13 TEXAS

DRV8320, DRV8320R INSTRUMENTS
DRV8323, DRV8323R
JAJSD42B —FEBRUARY 2017-REVISED DECEMBER 2017 wWww.ti.com

NAH A RVpsERTIKVDRAINE Y -SHXE >V BEIOEENBEENET, 3I20EREVA- 77 &2BAETN
4 A (DRV8323&DRV8323R ) Tlk, O—H 1 RVpERIC K 2 TSHXE >V -SPXEVBOEENBEENET,
BRt A TUo7EERALTWEVESE. SPEVEARN—T7TVYSOHRBIS D R RA2 NMIELHEL
TLEEW, EREVAR P70V T/N14 A (DRV8320EDRV8320R ) Tld, O—H 4 RVpERIZK2T
SHXE>-SIXxEVEOEENAEENET,

SPIZFNA ADZEER. LS REFLZAZBREZFEAL. O—H A RV BEROEED ZSPXxE > ESNXE > O
THEICWUTEETEET,

Vios ocp ALY 23 )L RIF0.06V~1.88VOEERNTT OV T AREETT . VpsERLARILOFMIZ DOV TR,
SPIFNAADBER "LZRE- ¥y 7, 023>, N\—RIIT7 - 4ARZ—=TI4A FINAADEHEE

& TECEE, 023 asBLTLSESY,

VM

VM

VDRAIN VDRAIN
Tt Vos ] Vot Vos
Ds_ os_[ gy
+ VyDS_OCP VDS_OCP
+ < +
VDs+ Vos_ VDS+<_ Vos_
—|* Vvps_ocp —|[* Vvbs_ocp

LS_REF f

(SPI Only)

Figure 28. DRV8320& DRV8320RMD VB4R -
Figure 29. DRV8323& DRV8323RMD V< E#7

9.3.1.45 VDRAINtE>RA- EZ

DRV832x7 7 ZUDFNA Ak, NAH 4 RMOSFETRLA>OHBERA NAICEBIOE R BV &EEX
TVET, cOEVIFVDRAINEFIFNATWET, COEVEZFATHIEF. BERER (VDRAIN) O A-
SAVEBR (VM) 208 ULEEERICLT, VDRAINEV AR AV TOD/ A AREEZBILETDENTESE
o T, CODBICKY, BEICBUTT =K RZANER (VM) ANDONEBTAIEZOERREPFEIY
N=ZOEBEAETADELDICHY, KYBEVEETOEEICKIETEET., VMN NI AR ¥—KNEBEBEE
(Vgosh ) ZHBTBVCPF v — RUTDEESITHZZEILEDYRBEVDOT, 71 IILEZPENOERER
HITPBRICIIEENBETT, £t AE/NT—MOSFETOVEEAEZBAD L EZBILET D20, VMER
O RUTNFVDRAINERA SBNTERVKDICTIXLENHYET,

9.3.2 DVDDUZF7EELF1L—24

DRV832x7 7 2D F /N4 AIZX3.3V, 30mADJU T LFIL—ZNABENTHEY, AHEEHLSERAT
EFFET, COLFIL—REF, BEBEIMCUR TOMHDEERZHAR—NLTVREKAICEREELZMHHET
EET, DVDDLF 1L —ZOHEHEDVDDEHETXSREZEXTR, 1pF, 6.3VOES IV Y- AVF o9 %
FERALTNANAL, B¥ETDAGNDY T R EVICEEBRBGITDIVEN HVYET,

DVDDOAFHEERIH DEEE3.3VTT, DVDDERERNBOMAZEBZDE, LFIL—REEERENLSIC
HELET, EREFENIIMAZEBZLDE, HAEFERFKIBICEKTLET,
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- DvDD  3.3V,30mA
| >

1

0.1 uF

L, AGND —|_
]

1

-
i [

Figure 30. DVDDUZ7- L¥a1L—&20n70Y VK

DVDDUZ7: LFIAL—BRIZK 2> TFNA ARNTHEENDENZFE ITSI(CIE. Equation 1ZFEALET,

P = (Vym — Vovop) * Iovop Q)
BlZ(E. 24VDVyyT. DVDDA S20mADERN TN D &, HEENIFEquation 20K SIZHEVET,
P=(24V-3.3V)x20 mA =414 mW @

933 EVEE

Figure 31 &, @EL AL EZTHBINHX, INLx, CAL, ENABLE, nSCS, SCLK, SDID AHEEZRL T
WET. ADRBEEFRLBABBERICK > TRETEXT,

DVDD

STATE | RESISTANCE INPUT

VK Tied to DVDD IF( Logic High
| I:

5 100 kQ

Figure 31. MELARIADE> D&

Vi Tied to AGND Logic Low

Copyright © 2017, Texas Instruments Incorporated 39


http://www.ti.com/product/drv8320?qgpn=drv8320
http://www.ti.com/product/drv8320r?qgpn=drv8320r
http://www.ti.com/product/drv8323?qgpn=drv8323
http://www.ti.com/product/drv8323r?qgpn=drv8323r
http://www.ti.com

DRV8320, DRV8320R
DRV8323, DRV8323R

JAJSD42B —FEBRUARY 2017 —-REVISED DECEMBER 2017

13 TEXAS

INSTRUMENTS

www.ti.com

Figure 32 &, N\—RYIIF: A VB—TI( R FINAALDILRIAIE Y T&HBMODEEGAINDIEE%E

FLTVERT, ADRBAEHERICKI > TRETERT,

STATE RESISTANCE
Via Tied to DVDD
v Hi-Z (>500 kQ to

B AGND)
y 47 kQ +5%
2 to AGND
Vit Tied to AGND

DVDD

|
.

DVDD

50 kQ

84 kQ

NN N

Figure 32. LRI ADE> OEE

MODE GAIN
Independent | 40 V/V
1x PWM 20V/V
3x PWM 10 VIV
6x PWM 5VIV

Figure 33 . N\—RII7- A{VB8—TI4 AR FNAALDILARIAAEY THBIDRIVEEVDSDHEE%E

FLTVERT, ADRBAEHERICKI > TRETERT,

STATE RESISTANCE
Viy Tied to DVDD
v 18 kQ + 5%
6 to DVDD

Y 75 kQ + 5%
5 to DVDD

Y Hi-Z (>500 kQ
1 to AGND)

y 75kQ + 5%
8 to AGND

v 18 kQ +5%
2 to AGND

V|1 Tied to AGND

DVDD

i
—

i

DVDD

73 kQ

73 kQ

YAV AVAVAVAY,

Figure 33. 7LRIADE> DiEE

IDRIVE VDS
12 A Disabled
570/1140 mA| 1.88V
260/520 mA | 1.13V
120/240 mA | 0.60 V
60/120mA | 0.26 V
30/60 mA 0.13V
10/20 mA 0.06 V

40

Copyright © 2017, Texas Instruments Incorporated


http://www.ti.com/product/drv8320?qgpn=drv8320
http://www.ti.com/product/drv8320r?qgpn=drv8320r
http://www.ti.com/product/drv8323?qgpn=drv8323
http://www.ti.com/product/drv8323r?qgpn=drv8323r
http://www.ti.com

i3 TEXAS

INSTRUMENTS DRV8320, DRV8320R
DRV8323, DRV8323R

www.ti.com JAJSD42B —FEBRUARY 2017—-REVISED DECEMBER 2017
Figure 34 &, #—7">- 4 HHE THBNFAULTESDONEEZ RLTVWET, A—7 > RLAY

HAOZEL<SHEEEETED L Ib ABTLT Y TEAHNBETT,

DVDD

STATE | staTus | RPU

No Fault Inactive OUTPUT

Fault Active Active

Inactive

Figure 34. #A—7">+ RLAVHAIE> OEE

934 O—YA REREVA- 77 (DRV8323£DRV8323RMD & )

DRV8323tDRV8323RL_L:t AEBN—T77T Vv HOO—HYA R v NERZEFERLEEFRAEAIC, 3

DOEHEOD—YA REREVA FUOTHFABENATVWET, O—Y 4 REFAEEFK. —RICBERRE. 4
BRILOFHE, EEEABIRNO—FICLRD TSI L ADCOBRERETDEHICFERAENET, 3007
TIRTEFEALTE/N—T77Vv> LIRNOERERETHLE, 1'30)7‘/7?21EFHL/‘C/\ 770

:/ LIDOEHEREZERHETBEETEET, EREVAR 770k 7095I7IN 14>, A7y N
BIE, BHraeRAEOYR—~, EEVT77LVA EY (VREF) BEOHENEENTVET, 3200ER
vOR TUOTO—HBHFEAENRTVEVEEE, SNxt/ESth/t:ﬁ%%éttrsom:"ﬂ&ﬂﬂ%ﬁwiit:
THET, ThEZEMTEE T, BERVDSERNSIEHRERETDILD, BNTICSPXELIFESNXE> &
O—% A4 RFETY—ARICEHEL T EEL,

9341 MNHEBEREADEE

DRV8323&£DRV8323RMSOXE > ld, SPXBLKUSNXEVBENDEEICY 1 VFRE (Gesp ) ZEELU LEICELV
THOVBEZHALET, A1 UBREFIODOEBBLARI

(5VIV, 10VIV, 20VIV, 40VIV ) ICAEBTEZET, v MNERZRNDEREZFTETSICIE. Equation 3
ZFEALET,

VVF{EF

I - Vsox
Gesa * Rsense ®)
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RSENSE

VLINEAR

A
v

SP - SN (V)

Figure 36. MAEER L ADH D
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SO

SO
VREF

VVREF-025V —¢x——

VSO(range-)

VSO(offymax

VVREF /2

VSO(off)min — &

VSO(range+)

0.25V y

oV

SP
> [
SN v
SP-SN
v~ _ -0.3V
= 7'y -l xR
-
-
VOFF, ~~~_ v oV
VDRIFT_ -~~~ *
4
e -
B Y xR
e 03V

Figure 37. XA EERE> ADESE
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9342 BEFHEFREADEE (SPIDX )

DRV8323& DRV8323RNDESPIT /N4 ATk, VREFZEREONRD V) IZVREF DIVEY REFEALET, 0
56, BREVA PUOTRBEARTEHEL, SOXEVIESPXBE RUSNXEVBNOEEIZS A VRE (Gesa ) &
EELEEICELWVTFOVEEZHALET, ¥ MNMERZERNZERELZTETS(CIE, Equation 4%
ALEY,
|~ _Vvrer ~ Vsox
Gcsa x Rsense @)

R2

o~
0~ C
)0 C
0 C

l
E

RSENSE

<: +
R2
VREF
0.1 uF .

o<
o ¢
! Lo
O C

Figure 38. BAEERE> ADEA

VVREF - 0.3V

VLINEAR

[
»

SP - SN (V)
Figure 39. BErmEREADOHD
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I
SP
SO
Av R
[ L |
SN v
SO =
VREF
VVYREF—-0.25V
VSO(offymax = ¥~__
v 03V VOR: 7 . ov
_o. -
VREF VDRIFT_ -~ 7'y
VsO(off)min Y 4"
VSO(range
(range) _ A 4 Ix R
7 0.3V
025V —Y—— 47
oV

Figure 40. BrEERE> ADESE

9.3.43 HEAT7tY NEKIE

DCH7tY NEH/IRICHZS=HIZ. DRV8323EDRV8323RNDET/NA ATlE, SPILTAZ (CSA _CAL_
X)ELERCALEVEZNLTHBA 7Y NREZRTTEERT, RENMZ—TIILEDE, TOTANDAND
FEBENTERRBROYBEN, 7oTO5 12 (Gesp ) FAOVIVRREICEEENE T, TORRIADA T Y
RERMETDLEHIZ, PUOTOBEBRN) LA IL—FUONRTENET, REFM1Z—7IICBE>THSHE N
DAL W—=—FUNFETITBETICI00usHA AW ET, CcORFEABRBL R, ABINO—FICKDEMNOF
7Y NREZETITBDHLENHDEER. 5IEMET O TOALNNERENTARTHIIYEEEh, T4
AOVVDOEFREEETNEEA, 7Y MRIEEZTT TSI, CSA CAL XL ARFEWCALEY ZLowIZR
TRHENFHNVET, FTNAANBREEZRTIDE, Y1V RERTOTAUREICRYET, REEFERENSB5NnD
&SI, 7Y NBREFASBMOSFETARAA Y FUILTVEREWEZIZERTL, FUoT I/ A XDEENF RS
AHEMEBS LTKEEV, FNAANFBEFEE—RTEBREIATVWREEE. ERtE A TOTHFREE—
RICADE, VREFEHAFREBE—RICEBEENET, CSA CAL XL ARANBEE ATV AEVWF ¥ X)L
H21ELTE, VREFEVDRERFIDDEREV A PUTIXRNTOF Y RIICHELEFET,

9.3.44 MOSFET Vpst> X+ E— K (SPID& )

DRV8323&£DRV8323RNDESPIT/NA ADBREV A 77, ABO—4 1 RMOSFETOVpsEEZI1BIE T
DLOICHBHETEERT, COBHETSCET, v MERZERAETICAR IS MO—FH SMOSFET Rps
o COEBERTZRAEL. N—T77VYDBRLRILEHETZZEHNTEEXT,

COE—REZEBEMICTBICE. CSA FETEY RZLZRELET, A PUTANODEDAARK, SHXE>IZ
MMEh38BEREICE>TTUTOAANFBELEVELSIC, RIS T2EAL TSHXE Y ICASERGEE h
£F9, COTE—RTOEMEH, SPXEVFREFEDREIZL THEKMBEN HVET, CSA_FETEY MLIZERE
ENTVREHEE, O—H4 RV ERANDENU 77L VA, LS REFE Y NDIRREICEEEA < BEIRYIZSNX
EVICREENET, CORER, O—H14 RV ERZEMICTIOEFLETIEHICERENTVET,

> AT LANFMOSFET VpsBREVA E—RTEETRIEEIF. SHXEV ESNXE> &2, ASO—H 1 R
MOSFETO RL A2 &V —RAZRATTIEVEGTERMRL TLEEWL,
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VM VM
High-Side ,JWVDRA'N High-Side ,J_YDRA'N
VDs Monitor B e Vps Monitor B R
I _| GHx | _| GHx
& &
Sl i
(SPI only) _| (SPI only) _|
(csAFET -0 — (CsAFET 11— Lo
pereorf T {EGat T
>
Low-Side Low-Side
Vps Monitgr _| Vps Monitor _|
](E‘I :} GLx + :
(] e— _| — _| | |—
10 kQ — '__Ispx — SPx
SOx | W T SOx L]
«— RSENSE «—
10 kQ 10 kQ SNx
A [ A (]
[jeno DGND '
Figure 41. It ADERK Figure 42. VpsERtEA- E—KR

MOSFET VDs%ﬁtDZ’ %_l\_Cﬁ'{lﬁlJ_CL\é%é\ 7\/7°LIIDR|VEE%F!50):%%TH%L:’r*_j)llt:gUi?o
COBRT, PTo7OAHNRFSHXEV ICEHE N, SOXBANFEMCE>TVWET, O—H 1 RMOSFETH X —
DATESEZIHEBE, TOTOANTHBDSPXESNXN A TCEBENET,

935 BRERELFI1L—2X

DRV8320REDRV8323RICIE, AL RO—FR L ATLANDEEL —INICELZH/BTZIEHIZ, BELF2
L—#& (LMR16006 ) "HEE hTWVWE T, LMR160067 /N1 Alk, 60V, 600mANEREL F¥1L—&2TY,

BRELF21L—2EFE. NvTUOREREZS|ZEET-HIC. BEAFGRKOBLEERNEEICKSED LSES

ENTVET, LMR16006F /N1 Alk, EAKBNOERT— REMHARTHEIBREOERX B RIGEERTOE
SGILERBIDLICKY), SAVBLVAEROBERREICS T HEER LT E T, LMR16006kE, 0.7MHz
DALY TFUIEREBEFERTS/N—> 3> OLMR16006XF /N1 ATH,

LMR160067 /N1 AE T —RARSY THBREBA A F—RZABL VB 1H, AMITBRBEHRTEET,
NE/N\A Y4 RMOSFETONA 7 AEBER. CBEZ-SWEVBOIV FUHICL > THIgEh KT, 7—-HhA
NZYv7 AVTFUYOEERUVIOERICE > TEREh, 7T RhEENHSHUDREEChIZAL YA
RETEDE, N1 A RMOSFETA A 7 IZBWET,

ZMO7—RUVLOIZ& V), LMR160067/N1 AlEWF1—F 1 YA VI TEELDD, 7T—REEDMEKTL
JEMOSFETZD 7L Y2192 ENTEET, HOIEERK., 0OVOEEEFFTHRESBDIZENTEET,
RAEOY T RNAZ—RNEEEIZKY), BRAERNFFPRICHMEISNET,

SR, 7T —PEEOEKTULAEMOSFETZRT7/OY VK., BLVRERICOVWTIE., FLMR16006
SIMPLE SWITCHER® 60V, 0.6A, S#IFEco-modeBEHDBEEL F1 L —F1 F—R2I—hESBLTILKEE
Wo
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9.3.5.1 BEEAEBRHEPWMFITH

LMR16006 7 /N1 Alx, BEARA Y FUIVAEKZHKA., E—VEBRT— REANIREENATVET, RIP
COMP./—REZREHTZIS— 77k, HAEENFBE O ITFIEAZEN L THRIBEEIV 7 7LVA
cBENET, AFRERICEKY, NAHA R ND— RAYFOFEENBBEEH, T5— 770
HANXNAHA R ND— AAYFEREEBENET, NTD— A4 Y FERNAZFCOMPEETRES
ELRIVIGETDE, ND— AAYTFHATICBRYET, HHAERNEMBLOBLITEE, REFCOMP/ —
H%E%ﬂiﬂud&s&o“iﬁé‘bi?o FINAATIEFECOMP/—REEZBALARINICIT O TTDETERGIRE
To2TVWET,

9352 7J—RKRXNZY7TEE(CB)

LMR16006F/NA AICE 7T —RARS YT LFIL—EHFABEENTHEY ., \N1Y 4 RMOSFETO Y — NERE)
EEEZHETHEHIC. CBEESWEVOBIC/NE ALY AVFUOSHIMBETT, CBOVTF U HIE.
N YA RMOSFETHA A7 TO—HY A4 R AL A—RHFEELTVWDEEICUTLY 1echET, ROVITT
DRhEHRETD-H. LMR160067 /51 Alk, CBE>-SWEBOEEN3VE LB > TWSBERY 100%0D T 1 —
FA4- LN TEHETHELOIRFETNTVET, CBEV-SWEHOEEAN3IVETESZ E, UVLOBEK = EH
LTNAMY A RMOSFETA ZF7ICEha T, O—HA4 R A4 A—RHFEELTCBOVFHOERNV

7Lyv2aEhExd, CBAVFUHASHBETNZERERNEKVED, N1 4 RMOSFETIRO>F>H®

DI7LY 221 CMEREERLYESZKDAMYF T YL IILILOE2THAVICRETEET, TOLEH, A
AVFU LFIL—ROEMTFI—FT 1 Y4 IIIBEEL<BEYET, BEREFEALERERTF1—FT1-
AONOTFTTVr—23a>0 Tk, FENfNYUETT, BERIZSWEZIS U RICTILATLTCBOYF o H%E
D7Lv>a1TERELSIC, ARFBVBEXTFNAANROY T T7IORNZETERL TVRESEK. ABEH
TCBOAVFUHEREBELET,

9.35.3 HMIOEBERE

SUHCRTELSIC, HABERHDICERZENLIBEEY (FB) 2 EBERERZFERAL TREENET, B
EBEOEEK0.765VAENDT, RBIRIMOLEEIZKY), Equaton SICE> THIEENREETNET,

Vo =0.765 V x [ 14| AL
R2

EENZR2OBIBIEIX1IKQ ~ 100kQT T, RINEZFE TS (CIE, Equation 6ZFAL T,

R1=R2x ({V—O}q]
0.765 V ©)

9.3.5.4 nSHDNB LUVINEEFEEB LD 1 Z—T )L

LMR160067 /N1 AMONSHDNE > &, RETILT Y 7ERICEKD2SEEMEEZHBA AN TT, nSHDNE > H
7O0-FA2VITRETEFNARARAZ—TIIICTEET, 123V LOBEBESZFAITIE, LF21L—2
BAVNTDEETEXT, DATLLOFIRXPZTOMOFRLAS, SSICEVEEEFRITIHXEN HD5
k. FNAAZRZETZEHIC. EEOHNMAEENSHDNE > ORBIC100kQU LR AT B TR &2 HE8D
LET. nSHONE ZOVICT WA DT E, FNAARKATICEY, HBEROREBEVW Yy Y NI DUVE
RE—RICBITLET, Yy RNETUY - T—RTR., HEBERIMMUIPAETETLET, vy NE D #EE
ZEALTVEWES., nSHDNE > (F100kQOEHRZN L TVINEICEHEL THEL EeNTEE T, nSHDN
EICEMT2HRAREEEOVAATICTAIHEN HYET, LMR160067T /N1 AIZIFUVLOBREANBENTH
W, ATSHICEEENTWVWABUVLOAL Y2 IR LRIWLKBEBETCAIEENMTKTLEBEE. CORIENE
HEDYYREIOLET, COFETHEAZSYY REDOThIE, BASSEORITTCLFIL—EA K
HOREICTYTFENDZERFBLLBYET, AHEENCOEELRILZBZDE, L¥FaAL—REAICE
%ﬁ'«;‘o I}JVLO%H—:EE< TRIVENHDHEIE. nSHDNE>V ZFEAL ., ASPBRICK > T AT AUVLOEZH
LTLEEL,

9.3.5.5 EF#FIR

LMR16006F /N1 AICIE. NEBCOMPEERFEHAL T/\M1 Y4 RMOSFETRH A U EICATICTS, EF

E—REEAIEEENTVET, EFL I TR, A4V FEREANBCOMPEEO RN TTONET, E—

T A4 Y FERNCOMPEEZRBALEBE. NMYA R AAYTFHFATILBYET, BERRETHIERE
HFLoWICET T2 E, I5— TUTDOIBEILEL?2 TCOMP/ — RAHIghlZ#& ), A4 Y FERNMEMLET,

IS5— Po70OHIBABTOS O TENnD e, ALY FERDOEIRE L THELET,

®)
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9356 BEFBERE

LMR16006F /N1 AlClE, BEHHBENERRTICHV T, HOIBEEREXBRVEERBESRHL, SOEERIC
%E‘q‘b*&?f N=21—RZ2HRPRICHZS, BELBERE (OVIP) BENAMMEAIATNTVET, iz

EREINBEREBR2IBE. I5— TUTILL > TEBOHENEEN ARELEEF L LEBRENET,
FBtz@%J‘b‘W*ﬂEéEE&U% EFEICOE>TELS B2 £HERE. I5— FUo7OHBINEGEEICY
So7ENBESH, BAHIERHNIEREINET, CORENEHEEIhDE, LFIL—20HANEREL, T
S— FUoTOBIEEEREDTFI—FT 1 Y4 IINICEBLET, —BOTFTFUVT5—23 0Tk, EROH
EENTIS— TUo70HALNEELSBETRIEANHY ., HIOAFA—N—21—NIOBHNDAEEHEN D
VET, OVTP% ETIlE. FBI:/OD%EEW‘B*EU% L>AMI08%THBDOVIPAL Y I ) RELBKTS
EREEETZIEICKY, EONEVHAOVFUOHOERABICEIOA-—N—21— RN EK/DRICHMZE
T. FBEODEENOVIPAL Y I RKYBEVWEEIE, /\1H 4 RMOSFETA F 14 AL—7I)LIZH&Y), tHjJ
BRI FTND0OZBVT, BHA—N—221—N2HZET, FBEENOVIPAL YA RZETERDE, X
OoaOv T YL I9ILTNAH A4 RMOSFET2 A ICTEE T,

9357 Y=< I Z¥YvRETI>

FINA R, BEEHO r‘7b‘17o C(Fﬁﬁ)’éiﬂit%%ti—"/\'%léﬁk’éﬁ%?%7‘:295\ AR H—Y
L vy REI KA 75‘;% RENTVWET, BAWMBENBRANIY S ALY a)REBADE, TNA
ADAAY FUINEBHWICEILEENET, BEESIBEN160C (1ZEE ) KFBICEKTITDE, FNMARKER
BAS—T O AEBERKRLES,

9.3.6 ¥'—b:- RTANREOEKE

DRV832x7 72U DT INA Ak, VMIREBE, Fv—2- RO TEEE. MOSFET VpsiBEFR. ¥'—h- RS A
NEE, BLRTBHRREHN SRESNTVET,

Table 7. BEBE L BE

FAULT CONDITION CONFIGURATION REPORT GATE DRIVER LOGIC RECOVERY
VM i
undervoltage Vum < Vovio — nFAULT Hi-Z Disabled \f\UIc;m\;:mc.
(UVLO) M uvLo
Charge pump DIS_CPUV = 0b nFAULT Hi-z Active Automatic:
undervoltage Vvep < Vepuy :
(CPUV) DIS_CPUV = 1b None Active Active Vyep > Vepuy
. . Latched:
OCP_MODE = 00b nFAULT Hi-Z Active CLR_FLT, ENABLE Pulse
Vs overcurrent OCP_MODE = 01b nFAULT Hi-Z Active Retry:
(VDS_OCP) Vos > Vvos oce - trReTRY
OCP_MODE = 10b nFAULT Active Active No action
OCP_MODE = 11b None Active Active No action
. . Latched:
OCP_MODE = 00b nFAULT Hi-Z Active CLR_FLT, ENABLE Pulse
Vsense OCP_MODE = 01b NFAULT Hi-Z Active Retry:
overcurrent Vsp > Veen oce fReTRY
(SEN_OCP) OCP_MODE = 10b nFAULT Active Active No action
OCP_MODE = 11b or . . .
DIS_SEN = 1b None Active Active No action
. . Latched:
i DIS_GDF = 0b nFAULT Hi-Z Active
Gate (‘ggg fault | Gate voltage stuck > tomwe - CLR_FLT, ENABLE Pulse
DIS_GDF = 1b None Active Active No action
Thermal OTW_REP =0b None Active Active No action
warning T,>T, ic:
(©TW) oo OTW_REP = 1b NFAULT Active Active Automatic
Ty < Torw = Thyvs
Thermal i
shutdown Ty > Torsp — NFAULT Hi-Z Active : :\_t;tomatlc_l.—
(OTSD) J OTSD — 'HYS

9.3.6.1 VMERDIKELZEEELLL (UVLO )

TEE%TGDHr*r,'f—:T\'Z“VMI:"‘/@Aﬂ%iﬁ%ﬂ:b‘"vwmlb YA RKRBIETLESERK., IXNTOHAEMOSFET
EFv—2 ROTHFA4RI—TILICHEY), nFAULTE A Lowlc B £F, £, SPIFNSAADLIART
l&. FAULTEY N&EVM_UVLOE Y RAHIghICZ Y FEhET, VMOBREEREN BHEHEhD &, BEEBES
BEEIhET (F—h RSANOBENBEE L, nFAULTEV A EENS ), VM_UVLOE Y NDERE
&, CLR_FLTEY RELEIENABLEE> DUEY h NILA (trer ) Kk 2 TIVTENBZETREENET,
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9.3.6.2 VCPF+—2- R>TDREEEBERLE (CPUV )

FEEOEBRTVCPEY (FY—2- ROT ) OBEEN Vepuw ALY VI RKBICETLEBERK., IXTOH
EBMOSFETH F 4 AT—7ILICA&Y), nFAULTE > HFLowlc &) £F, £, SPIFNAADL I AR T,
FAULTEY M&ECPUVE Y R HIghlCZ Y FEhET, VCPORERREN REE D&, BEBENFr BT O
FT(TF—b RSANOBENBREEh, nFAULTEVNEBREND ), CPUVE Y NDOEREIX., CLR_FLT
EYy RELEENABLEE> QOUtEY M WILA (tgst ) K2 TIOVTENBDETREFENET, SPITF/NLAD
DIS_CPUVE Y NEHIghICRRET D &, cDRBHEEERFR T A AT—7IIICBEWET, N—RIIT 1202 —
TIAR FINAATIE, EILCPUVREN A Z—TILICBE2TVET,

9.3.6.3 MOSFET V8 E;/RE (VDS_OCP )

MOSFETBERRERE . SMBMOSFET Rpgon TOVpsBERTZERTAEICL > TRIEENET, /1 R—7
JVIREEOMOSFETTODEEN . Vups ocp ALY 3 REtoep pec TP VY FREBKIYRVEBICHDE>TLE
B2 =BE&k., VDS OCPAARY MFR#Eh, OCP_MODEEY NCEIKBNERTEhET, /\—RII
T AVE—=T IR TINAAT, Vyps Ocpxl/‘y:/a)ll I\‘LIVDSE\/L:J\O_CEQEéh\ tocp DEGLI4|J.S
ICEE&E N, OCP_MODEE Y MFamsO BB RS A AICEREETNETH, VDSE ZDVDDICEHRIT D &
TTAARAI—=TIIICTEET, SPIT/NA AT, Vyps ocp AL Y23 RIEVDS_LVL SPILP AA. toc pes
[OCP_DEG SPILPAZRICK 2 TEREE ., OCP_MODEE Y NMEVpsZ Y F- v Y RET, VBB K
3'(» VDsﬁﬂG)&\ VDsﬁ_“rXI_j)Lt \/‘54&’1‘3’3@%_ I\—C‘EJ'T’IE—C‘EE *3-0

9.3.6.3.1 VpsZYF- ¥y KNA> (OCP_MODE = 00b )

COE—RTIE, VDS_OCPA R NEICTXNTOAIBMOSFETA T4 AL—7)LIC%& V), nFAULTE > A'Low
ICBWET. COFETABMOSFETH T4 AL—7IIICEhEHBE. RSANTR, 7095 LEhTVD
IDRIVERRE TR AL, KWEWS—NBBERAOREN BBNICERAENET, COREICKY., RELER
FEETIHER. DATLARNNFTEREN SRETHIFEXFTYINY I ERPRICHNAZDHIC, TOER
ZWO2KVWERTEEDZENTEET, SPILTAX T, FAULT, VDS_OCP, B &U'X ST BHMOSFET
OCPE Y RAHighlCZ Y FEhETF, VDS _OCPRENEEE ., CLR_FLTEY NELFENABLEU Y k- /N
LA (tgst) DWTAAILE>TEEIUT AN RFIEFEhDE, BEBENBREEAET (F—h R
SANOBENBEE N, nFAULTE HFBREND ),

9.3.6.3.2 VpsBE' NZ 4 (OCP_MODE =01b )

CHDE—RTIE, VDS_OCPA AR NRICTNTOAIBMOSFETA 74 AL—7 LIV, nFAULTE > A'Low
ICBYET, COFETABMOSFETA T4 AL—7I)ILICEhizBEE. RZANTRE, 7OTFLEhTVS
IDRIVERRE T, KWEVWS—NEBERAOREN BBNICERAENET, COREICKY), KELER
FEETDEER. DATANOFTLEREN SKRETHIFEMF Y INY I EZR/DRICHAZHIC. TOER
ZWOKVYERTEERBDZENTEET, SPILZAZ TR, FAULT, VDS_OCP, & rU'XT BDMOSFET
OCPE Y RAHIghlC T Y FENET, trergy FEANRBBL LR, EEBENBBNICHEAEIAET (F— K-
RSANOBEBENBREE N, nFAULTE HFEE N3 ), FAULT, VDS_OCP, # &KU'MOSFET OCPE Y ~i&
trerry BRI KT ITRETTYFENLREBEREE T,

9.3.6.33 Vs BHAM & (OCP_MODE = 10b )

COE—RTIE, VDS OCPAARY NDEICREBEEFRELEHE A NFAULTE> ZLowlZ L, FAULT, VDS _

OCP, BLUHETAMOSFET OCPEY RESPILZ AR THIghlCZ Y F3d &Ik, BERRENBH

ENET, F—h RSANPFBEEBYBEEZRELET, ABINO—FREBIICEBETZEICKDT

BERREZEELE T, VDS OCPRENBEEE N, CLR_FLTEY NELIKEENABLEU Y ~- /NILA

E(iztRST) DVTNAICK2TEEIVT ANV RFRTENDE, BRNVUTENET (nFAULTE > I fig
Thd ),

9.3.6.34 Vps7T1 AT—7 )L (OCP_MODE =11b )
COE—RTIE., VDS _ OCPA RV NOBIMAODBEERELEE A
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9.3.6.4 VgenselBE iR (SEN_OCP )

NABERE AIBRTOEER T AZSPEY TRETDZEICEKY, N—T7TUYSOBERELERTEET, £
$®H;J'/£TG)CSAG)SPAjJG)%E7b VSEN OCPZI'/ b4 /E)L I\Etocp DEGT7 U v THTFﬂJ—\ UEK/‘HTFﬂthTI.
TLEE> A, SEN OCPAARY MFEEE N, OCP_MODEE Y MMCEIJKREBHNRTENET, /\—R
'7 I } 'f/’)'( 7 I 47\ T/\’(ZTLI VSENSEZI/ v / 3 )I/ l\b‘ 1V tOCF‘ DEG?f) 4}.13(1&-@)33*1 VSENSE
NDOCP_MODEA4msDBEE hZ A AICEEENE T, SPIT/NA AT, Veense ALY 23 )L RIFSEN_LVL
SPILZ A&, tocp pegldOCP_DEG SPILTARICL D> TREE N, OCP_MODEE Y NdVsense T ¥ F-
g; YRAE T Veense BB RS A, Vepnse BEID &, VeenseT 1 AL—7 I EVWSABEOE— RTHHET
9,

9.3.6.41 VeneeZ ¥ F- ¥ Y RS> (OCP_MODE = 00b )

CHDE—RTIE, SEN_OCPA R NRICTNTOAIMOSFETHN 74 AL—7 LIV, nFAULTE > A'Low
L&V ET, SPILT AR TIE, FAULTEY RESEN _OCPE' Y RAHighlc T Y FEnE T, SEN_OCPIREEN iR
HEN, CLR_FLTEY REEIFENABLEUEY K /NLA (trer ) DVWTNAICK2>TEES DT X R
RiTEThde, BEBENSrBEEIhET (F—N RTZANOBENFBEET I, nFAULTE ABRE NS ).

9.3.6.4.2 Veense BB M S 4 (OCP_MODE = 01b )

CHDE—RTIE, SEN OCPAARY NRICTXNTOAZIBMOSFETH T4 AL—7I)LICA& V), nFAULTE > A'Low
IC& V) ET, SPILYAK T, FAULT, SEN_OCP, 8 &URIHET Bt AOCPE Y KA HighlcS Y FEhE
Fo trerry AN EBL R, BEBENEADNICBREAET (F—N RSANOBENFBREE N,
NFAULTE > A#BBE NS ) . FAULT, SEN_OCP, 8KVt AOCPE Y Nidtgerry BN KT IZETT Y
FEhiREBZEREET,

9.3.6.4.3 VeenseBEID & ( OCP_MODE = 10b )

CHDE—RTIF. SEN_OCPARYNDERIZARBEIERFRRELEE A, nFAULTE ZLowlC L., FAULTE Y b
ESEN_OCPE'Y RZSPILY AR THIighICS Y F33 2 EIC&V, BERREN BHEIhET, &'—h: RS
ANEBEERELET, AP NO—FRENICBHETDILEICL>TBERREEZEELEY, SEN
OCPREEA M E N, CLR_FLTE Y REEIENABLEU Y b /VLA (trsr ) DVWTFIAICE > TEES D
T ANV RAER[TEND E, BEANF VT ENET (nFAULTHFBEREND ),

9.3.6.4.4 VeeneeT 4 AL—7 )L (OCP_MODE = 11b% £ &DIS_SEN = 1b )

CHDE—RTEF, SEN OCPARY hNDRICADEBEELERLEL KL A, DIS.SEN SPILIARZEZFEATD L
T. VDS_OCPE'Y N & (F#EBIFKICSEN_ OCPE Y REF A RAI—7IWICTZEET,

9365 ¥'—h~- K>1/VEZE (GDF)

GHXE > EGLXEVNERENTVB 128, tope FRIDRIBE ICAIBMOSFETS — N OEENEME R E
BNEE, F—h RSANEErREENET, COXSIBEEEF. GHXFELERKGLXE > A"PGND, SHXx, i
ERVME EEBHELTVWABEICRELET, £, BIRU Klprvek E/)‘9i~ﬁBMOSFETEtDRNEﬂHF3¢L7f/
ICT2DICTATREVEBEICE, F'—h RZANEENRETHIARENBYVET, T'—hF RTANEE
FREEhDE, IXTOAESBMOSFETH T4 AL—T7I)LIC%Y) . nFAULTE > HFlowl &Y £F, € 5IC, SPI
LY AR Tk, FAULT. GDF, BLUTIETBVGSE Y KA HIighlCS Y FEehEd., ¥— K- RSANOEE
RENEHEE N, CLR FLTEY REZFENABLEUEY h NILA (tgst) DVWTIMAICKR>TEZEIUT- O
XY RAFRTENhDE, BEBENSBRESIAET (FY—K RSANOBENBEE I, nFAULTE D A ERE
N3 ). SPIT/N\1 ATk, DIS_ GDFEY NEHIghICERET S &, CORBHEEEN T 1 AT —7IILICBEVUET,

F—K RSANEENRETDIHEEWE. BRL ElprveE L tor e ED. AZMOSFETICAER AN —-
L=RICHLUTEIEDAHEEN DV ET, CcORDIBBEDT —h- RTANEER. prveFEEEtprveDER
EEEEXPTETHERTEE T, £, AZBMOSFETO S — K-V —ABTEBHIREL TWBEEIRE.
MOSFETY — A" A IZBESBVOTT —h RSANEENBHENIET,

0.3.6.6 BHEL (OTW)

SABRENFBRBEEONIY T RAVN (Tow) ZLEED &, SPIT/\47\0)L/7\9L_OTWI:JI\7§‘ SEE
nﬁ‘g“o T/\47\0)§J1’Et5tiﬁli*.ﬁén BMEENRTENDERGFHY)ERA, FAMBENfF BRELEODEAT

RAVKREKRBETETTAHE, OTWE Y NEBEBWICOVTENET, £/, SPII/97\9’C‘OTW_REP
I: J I\’El ICERETAHEICKY), NFAULTEY TEATDELSICOTWE Y NEBRTZEETEET,
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9.36.7 Y=Y >ty X2 (OTSD)

AABENF Y=< v Y REIVHBORNIY T RAUKN (Torgp ) ZLEEABD E, TXTOAEBMOSFET

HFFARI=TINICHEY, F¥—2 ROTHFD Yy RO EN, nFAULTE > AMLowlC V) £3, €51,

FAULTE Y NETSDE Y RAHIghICZ Y FEhE T, BRERENSBEE D &, BEBENI BETIhET (F—

N RSANOBENBRES A, nFAULTE DN EBREND ), TSDEY RAHIghICTZ Y FEEFEEICBE 2T

W3HEIE, CLR_FLTEY RELIKENABLEU Y b NILA (tgsr ) DVTIAAICK>TEEIV T ANV

ggiﬁéhéi‘c BEREANINREL TVECEEZRLET, CORBHEETF I ATI—7IIICTHIERFT
A,

94 FNAADKEET—
941 ¥'—b- RSANOHEET—

9411 RU—=7" F—R

ENABLEE > &, DRV832Xx7 7ZUDT/NA ADREZEETHE> TT, ENABLEE> HFLowlZ &b &, 7/
A1 ARBHEHEELIOA) -7 E—RIZBITLET, AU—7" T—RTR., IXTO¥—K- RTA/N, &~
A TUT(FEREATVWREE ). IXNTOAFBMOSFET, Fv—>- R, DVDDLF 1L —%, SPI
NADNTFAAI—=7IICHEYET, LMRI6006XEEL F 1L —% (FRENTVWSHEES ) BENABLEE Y Tl
HEHEATVWEWED, ¥—h RSANERFRMILTEETEERT, ENABLEETOUSETHFYWIVID
B, ts eepFENRBIBIDZDET/NA AN AN =T E—RIZBITLET, ENABLEE > N Highlic ks &, F/NA
ADAY—=7" E—REBBNICKRTLET. twacHEAFrEBITRE. FNAARADATRERREICKYET,
AV=T E=RAPVyy < VyoP&ERF, IXNTOABMOSFETATFA AT —7ILICBYET, N1HA

K- #o R EYGHXEREMERIC & > TSHXE Y OB, O—H 1 K- #—k- EGLxid WEHEHIC & -
TPGNDEOEMICKY FT,

NOTE
ENABLEEICK B TFNA ADA VR A 7RBICABLFIL —2FAM =TI EEE
FARI—7IIICHKEBDE. nFAULTE > FLowlc#iFEhExd, LFI1L—ZXHNM1Z%Z—7
NEEEFAARI—TIICHE > 2%, nFAULTE > IEEEIWNICHERENET T, nFAULT
Eyb“‘LOW‘:KD_CL\éﬂngEﬁjJ“‘\ tSLEEpirC‘;tWAKEH%FEﬁ&tﬁlé:t‘;&” iﬁ-/bo

94.1.2 BEE—R

ENABLEE > A HighTV\WEEA Vyy o BEX YW REWHEE., FNAARBEET—RICBITLER T, tyakeFED
BBI2dE, FNARRBADTREBREICLEYNET, COE—RTR, F¥v—2- RO, O—HA K- ¥'—
N LF¥Fa1L—%&, DVDDLF 1L —%&, SPINANTOT17TY,

9413 EBEU+tY AN (CLR FLTEXAERENABLEUEY A /YILX)

FNAADBERENTYFENTVWBIEES, DRVE8I2XTZ 7 IVDF/INA A, HE/NT—MOSFETES AT
LZRETHEDHICH NI vy MY 7/47{%(..*51]’[/??0

BERENBHEENDE, SPIT/NMA ATCLR_FLT SPIEY hERETDH., TLEVTFhHLOSR2—T 1A
ATENABLEEIZUEY h- NILAZEMTBDEICEKY ., FINA AEBEREICRTIENTEET,
ENABLEUtY ~+ /NILA (trsr ) . ENABLEE > TOHigh—Low—HighO BB TERENTVET, <D
=T ADOLowHiE (Ftrsr FREIRAICINO D BEN BV, TOLBVETFNA AN EEBIYY NEI-
=T UOARERBRIDZBDEILBYET, Uty h NILAFLFIL—R, FINAAKRE., FLETOMOMEE
JOvOICEETRERBYERA,
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FINA ADOBEET— R (continued)
942 BELF1IL—ZOHEET—R

9.42.1 E#EHEE—K (CCM)

LMR16006FEEHEEL 1L -2k, ASLEEZBREL T, LWYEVHIEEZERLET, EHREBT—R
TORELFIL—RE 200V A VILTHELET (CCMTA VA VRERFEOLESBEVEES ). ERA
14Y FIEVINE-SWEVEBICERENATWET, RPUOEEY A ILdE, RSOPAEZNFEALSN, 54
F—=RIFFENATARAENET, A VFIRCIRILF—NEDSN, CourdrToHe, 1VF02EMLTE
B93ERICL>TERERNIMEENET, 22B0EBHET 1 7)LDEE. NSUODAEZNFELIN, 10X 0&
BN R CANERTERVDOTH A F—RNFIEARIICNATAENET, 1 A 0FIERBLEIRILF—
FEFREHIOAVFOHICEEENET, ChE200H A IIINOHERIZE>THIBEN REYET,
Equation 7& Equation 8k, 8B R ZNHIEEEZEBEL TVET,

D=—VO
VVIN
ccT
DRARAYFUIDF1—FT 4 H4U)LTT, @)
D'=(1-D) ©

RETOFEICEDED DEANBEICEYRT,

9.4.2.2 Eco-mode™ &5 =

LMR160067/\ 1 Ak, BEFEREFICEEco-modeH| AKX TEHEL, R4V FUITBEXT—NEBBLXD
BRICE>THREMLEEEET, LMR160067 /N1 Ak, HABEANLF1IL -3 &EEAOEEIC, £E
0)7\4W3:>7' "j"f QJLOD%TH%'/Q-CE_Q 7\’(‘77'%5;’&75“7\U—7°§5ﬁ7\l/‘7:/3)|1 HIINDUCTOR ( 80mA
LTF)ZTE>2TWABE, EcomodelcBITTRDLIRFIFENTVET, Eco-modeEEICBIL T, LMR16006
FNA ARG (FEERPERERTREL ) E—VERELRATB LS, 7T/N1 AN Eco-modelZ ABERE
REANEE, HHEE, HAAM AV REICK>TERBYET, BFERNELS, HAEENLF21L—3
YADOEE, TINA AEEco-modelc AY), BIEBASEREDTHA28uAEBYET,

95 O34
o> 3>k, DRV832X SPIFNA AICHABAEhET,
9.5.1 SPI#EE

9.51.1 SPI

DRV832x SPIF/NNA AT, FNA ABEB LTEENT XA —FOFZEPDMBEBROFT A H L IZSPINAZEA

LET. SPIBAL—7+ E—RTHEHEL, YAZ- DA MO—JICERLET, SPIASLFT—X (SDI) 7—R

F16EY ROD—R, 5EY ROIX VR, 1IEY ROF—ZTERENTVET, SPIHIFT—2X (SDO)

T—REIIEYRMDLIZAZ: F—RTERAENTVET, RIDO5E Y MNMEDon't careEY K TY,

BB T7L—LRUTORHGZF L TVWEITAEEYEEA,

+ SCLKE &, nSCSE > #Highh SLow, LowH SHighlCBB T B EZICLowIZBE 2 TVWBHENH D,

+ nSCSE>IEF., 7—RE®M400nsA EIZH 2> THIghIC T T Y 7S TV R REN H B,

NSCSEVHHIghIC T LT Y 7EhTWB EE, SCLKEV ESDIEY DI XRTOESHNERE h, SDO

E> A HI-ZIREEIZE S,

T—REFESCLKE>DIUETHFYIY D TREE N, SCLKEV OIS LAY I Y D TEREiREN D,

RENEY RN (MSB) DT 42127 8 TORNBRDICTDONIS,

RSB0 avazBMICTBICE, 16 SCLKYA TILITXNTHARELBETIhERS KV,

SDIEVICEFEENDTF—R- T—RAL6EY hKYZWDBWHEER, 7L—L4L IZ—HFRELTT—

R D—RIEEEND,

o BEIRAXONVROFE., EERAKELDZAZAOEET—2E, 5EY NOOYY R F—RICH L TSDO
E>TT7R ToREND,
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7’042 X >% (continued)

951.1.1 SPIZ7#—XY h~

SDIAAT—R- D—REF16EY RETHY ., UTOT7 =YY NTEBEREIATVET,

« IFHFEMYELRIEESRAKEY M, W (EY KB15)

e 4FRLA- EYh, A(EY~B14~B11)

. 11¥—%- EY K, D(EY ~RB11~B0)

SDOBHF—Z- J—RiF16EY RETH'Y) . HRHINOSE Y MNMEDon'tcareEY R TT, TF—X- D—RERT Y
TAXDLZAZOABTT,

EZIAHXONYR (WO = 0) DBE, SDOEV TORED—REETORATEZIAAEL D ARNICH DT —
2TY,

MAMY IR (Wo=1) DHEE, BRETJ—REZTORBRIATHRADYTLDAZAICLHZDTF—RTT,

Table 8. SDIAAT—&: D—ROD7#—XY b
RW | ADDRESS ] DATA
BI5 B14 B13 B2 Bl BWO BY B B B B5 B4 B3 B2 Bl  BO
wo | A3 | A2 | A1 | A0 [ D10 | Do | D8 | o7 | D6 | ps | pa | D3 | b2 | b1 | Do

Table 9. SDOHHT—R- D—ROT7A—I Y N

DON'T CARE BITS | DATA
BI5 B4 B3 B2 Bl B0 BY B8 B/ B6 BS B4 B3 B2 Bl  BO
x | x | x | x | x | pwo]| pe | b8 | v | b6 | ps | pa | p3 | p2 | b1 | DO
nSCS

|

|

|

1 L&

|

|

|

Wm

SCLK !

|

|

, .

|

I
I
I
I
SDI X X MSB
I
I
I
I

|
|
|
2 |
| LsB >< X
|
| |
| |
| - .
|
SDO z MsB ! LsB >< z
| [ T |
| | | |
| | | |
Capture : : | :
Point | | |
I I T I
| | | |
| | | |
|
Propagate ' | : |
T T T

Point Y

Figure 43. SPIAL—7 021322 JK
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9.6 LYAZ- XV
o3k, DRV832X SPIFNA AICHABAHAEhET,

NOTE
ReservedE RENLELZAZXR, LYAR- ¥V 7 (Table 10) ICRENTVBEVTZ RLAREELBVWTLSEEVD, TOLS K
LZARIZEEIAKXZTSE, FHUBLVEENELUZEENFHYET, TXTOReservedEY ROF 7 # )L MEIKOTT, YA
R A RO—SHSDOER2SPIEZEAKZE<SICEF. LOCKEY RERELTSPILDAZZOY VL TLKEEL,

Table 10. DRV832xS# & I'DRV832XxRSH L T A& Xv S

Name 10 9 8 \ 7 \ 6 | 5 \ 4 | 3 | 2 1 0 Type Address
DRV8320S and DRV8320RS
Fault Status 1 FAULT VDS_OCP GDF uvLoO OTSsD VDS_HA VDS_LA VDS_HB VDS_LB VDS_HC VDS_LC Oh
VGS Status 2 SA_OC SB_OC SC_OC oTW CPUV VGS_HA VGS_LA VGS_HB VGS_LB VGS_HC VGS_LC 1h
Driver Control Reserved DIS_CPUV DIS_GDF OTW_REP PWM_MODE 1PWM_COM 1PWM_DIR COAST BRAKE CLR_FLT RW 2h
Gate Drive HS LOCK IDRIVEP_HS IDRIVEN_HS RW 3h
Gate Drive LS CBC TDRIVE IDRIVEP_LS IDRIVEN_LS RW 4h
OCP Control TRETRY DEAD_TIME OCP_MODE OCP_DEG VDS_LVL RW 5h
Reserved Reserved RW 6h
Reserved Reserved RW 7h
DRV8323S and DRV8323RS
Fault Status 1 FAULT VDS_OCP GDF uvLoO OTSsD VDS_HA VDS_LA VDS_HB VDS_LB VDS_HC VDS_LC Oh
VGS Status 2 SA_OC SB_OC SC_OC oTW CPUV VGS_HA VGS_LA VGS_HB VGS_LB VGS_HC VGS_LC 1h
Driver Control Reserved DIS_CPUV DIS_GDF OTW_REP PWM_MODE 1PWM_COM 1PWM_DIR COAST BRAKE CLR_FLT RW 2h
Gate Drive HS LOCK IDRIVEP_HS IDRIVEN_HS RW 3h
Gate Drive LS CBC TDRIVE IDRIVEP_LS IDRIVEN_LS RW 4h
OCP Control TRETRY DEAD_TIME OCP_MODE OCP_DEG VDS_LVL RW 5h
CSA Control CSA_FET VREF_DIV LS_REF CSA_GAIN DIS_SEN CSA_CAL_A CSA_CAL_B CSA_CAL_C SEN_LVL RW 6h
Reserved Reserved RW 7h
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961 AT—ZRA: LIYAXR

AT—8A LPARRG, BEBLVREERBEZRILHICHEAETNET, AT—2A LYAZEHADE
RAL2AZTY,

RONEBEIIZIREDRSIC, BEBEY R TUOERA B4 TEZRETRELTVET, Table 112, <D
w023 VTTIORAR RATIERALTVBREZTRLET,

Table11. A7—& A LZAZOT A BA4TR5E

Access Type | Code ‘ Description
Read Type
R | R ‘ Read

Reset or Default Value

-n | ‘ Value after reset or the default value
96.1.1 EEXT—XX- LZXX1 (7KL X=0x00)

BEATFT—ARA- LI AR1%Figure 44ICRL., BtBA%Table 12ICRLE T,
LP>A&R TOER 847 ZidBERA

Figure 44. BEAT—XRA- LY AX1

10 9 8 7 6 5 4 3 2 1 0
FAULT VDS_OCP GoF | uwio | orso | wvpsHA [ wvbsia | vbsHB | vps.iB VDS_HC VDS_LC
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b

Table 12. BEERAT—RA- LYAXR1D7T7 1 —)L RFHHA

Bit Field Type Default Description

10 FAULT R 0b Logic OR of FAULT status registers. Mirrors nFAULT pin.

9 vDS_OCP R 0b Indicates VDS monitor overcurrent fault condition

8 GDF R 0b Indicates gate drive fault condition

7 UVLO R 0b Indicates undervoltage lockout fault condition

6 OTSD R 0b Indicates overtemperature shutdown

5 VDS_HA R Ob Indicates VDS overcurrent fault on the A high-side MOSFET
4 VDS_LA R 0b Indicates VDS overcurrent fault on the A low-side MOSFET

3 VDS_HB R Ob Indicates VDS overcurrent fault on the B high-side MOSFET
2 VDS_LB R 0b Indicates VDS overcurrent fault on the B low-side MOSFET

1 VDS_HC R 0b Indicates VDS overcurrent fault on the C high-side MOSFET
0 VDS_LC R 0b Indicates VDS overcurrent fault on the C low-side MOSFET
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96.12 BEEXT—XX- LZXZ2 (7KL X=0x01)
BERT—RA:- LY AKR2%Figure 451C7RL, BtBH%Table 13ICRLET,
LSRR FORR 247 B ER

Figure 45. BEAT—&RA- LY AKR2

10 9 8 7 6 5 4 3 2 1 0
SA oC SB_oC scoc | ow | cpuv | veshHa | vesia | vesHB | ves.is VGS_HC VGS_LC
R-0b R-0b R-0b R-0b R-Ob R-0b R-0b R-Ob R-0b R-0b R-0b
Table 13. BEEAT—R A LPAR20D7 1 —)L RFHA
Bit Field Type Default Description
10 SA_OC R 0Ob Indicates overcurrent on phase A sense amplifier (DRV8323xS)
9 SB_OC R 0b Indicates overcurrent on phase B sense amplifier (DRV8323xS)
8 SC_0C R 0b Indicates overcurrent on phase C sense amplifier (DRV8323xS)
7 oTW R Ob Indicates overtemperature warning
6 CPUV R 0b Indicates charge pump undervoltage fault condition
5 VGS_HA R 0b Indicates gate drive fault on the A high-side MOSFET
4 VGS_LA R 0b Indicates gate drive fault on the A low-side MOSFET
3 VGS_HB R 0b Indicates gate drive fault on the B high-side MOSFET
2 VGS_LB R 0b Indicates gate drive fault on the B low-side MOSFET
1 VGS_HC R 0b Indicates gate drive fault on the C high-side MOSFET
0 VGS_LC R 0b Indicates gate drive fault on the C low-side MOSFET
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9.6.2 HIHLAAR

HELDAZE, FNAAOREICHFERALET, FIHL AR EHAEY) EEZIAKHN TRETT,
ROPEBEILICREDRSIC, BMBEY v TIOER- BATZRETRELTVET, Table 1412, 2O
923 TTIORA ZBATICEALTVWAREZRLET,

Table 14. HIHL > AZOTFT VA A TRE

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

9621 RZA/VHBLZZXZ (7KL X =0x02)
RS A NEIHL 2 AR %ZFigure 46127R L., FHBI%ZTable 151 RLE T,
LZAR TORA A7 5B /EEAHK

Figure 46. RZANHIHL DA X

10 9 8 7 6 5 4 3 2 1 0
Reserved _CIEDFl’lSJV _'é'sF _ORTQ"F’, PWM_MODE i‘é‘gm 1_"3’:’RM COAST BRAKE _CFLLFi
R/W-0b R/W-0b RIW-0b R/W-0b RI/W-00b R/W-0b R/W-0b R/W-0b R/W-0b RIW-0b
Table 15. RZA/N\NHHD 7 1 —)L KA
Bit Field Type Default Description
10 Reserved R/W Ob Reserved
9 DIS_CPUV RW 0b Ob = Charge pump UVLO fault is enabled
1b = Charge pump UVLO fault is disabled
8 DIS_GDF RIW 0b Ob = Gate drive fault is enabled
1b = Gate drive fault is disabled
7 OTW_REP RW 0b 0b = OTW is not reported on nFAULT or the FAULT bit
1b = OTW is reported on nFAULT and the FAULT bit
6-5 PWM_MODE R/IW 00b 00b = 6x PWM Mode
01b = 3x PWM mode
10b = 1x PWM mode
11b = Independent PWM mode
4 1PWM_COM RIW 0b Ob = 1x PWM mode uses synchronous rectification
1b = 1x PWM mode uses asynchronous rectification (diode
freewheeling)
3 1PWM_DIR RIW 0Ob In 1x PWM mode this bit is ORed with the INHC (DIR) input
2 COAST RW 0b Write a 1 to this bit to put all MOSFETS in the Hi-Z state
1 BRAKE RW 0b Write a 1 to this bit to turn on all three low-side MOSFETSs in 1x
PWM mode.
This bit is ORed with the INLC (BRAKE) input.
0 CLR_FLT RIW 0b Write a 1 to this bit to clear latched fault bits.
This bit automatically resets after being written.

Copyright © 2017, Texas Instruments Incorporated 57


http://www.ti.com/product/drv8320?qgpn=drv8320
http://www.ti.com/product/drv8320r?qgpn=drv8320r
http://www.ti.com/product/drv8323?qgpn=drv8323
http://www.ti.com/product/drv8323r?qgpn=drv8323r
http://www.ti.com

DRV8320, DRV8320R
DRV8323, DRV8323R

JAJSD42B —FEBRUARY 2017 —-REVISED DECEMBER 2017

13 TEXAS
INSTRUMENTS

www.ti.com

9.6.22 J—RKEEHSLZXZ (7KL
T — NEEIHSL 2 A& ZFigure 4712~ L,
LZA&R- TORAR 247 :

= 0x03 )
B ZTable 16lC RLET,
SRAE /EEIAK

Figure 47. 7'— R NEBHSL 2 A&

10

9

6

5

4 3 2 1 0

LOCK

IDRIVEP_HS

\ IDRIVEN_HS

R/W-011b

R/W-1111b

R/W-1111b

Table 16. — NEREHS®D 7 1 —)L REEEA

Bit

Field

Type

Default

Description

10-8

LOCK

R/W

011b

Write 110b to lock the settings by ignoring further register writes
except to these bits and address 0x02 bits 0-2.

Writing any sequence other than 110b has no effect when
unlocked.

Write 011b to this register to unlock all registers.

Writing any sequence other than 01lb has no effect when
locked.

7-4

IDRIVEP_HS

R/IW

1111b

0000b = 10 mA
0001b = 30 mA
0010b = 60 mA
0011b = 80 mA
0100b = 120 mA
0101b = 140 mA
0110b = 170 mA
0111b = 190 mA
1000b = 260 mA
1001b = 330 mA
1010b = 370 mA
1011b = 440 mA
1100b = 570 mA
1101b = 680 mA
1110b = 820 mA
1111b = 1000 mA

IDRIVEN_HS

R/IW

1111b

0000b = 20 mA
0001b = 60 mA
0010b = 120 mA
0011b = 160 mA
0100b = 240 mA
0101b = 280 mA
0110b = 340 mA
0111b = 380 mA
1000b = 520 mA
1001b = 660 mA
1010b = 740 mA
1011b = 880 mA
1100b = 1140 mA
1101b = 1360 mA
1110b = 1640 mA
1111b = 2000 mA
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9.6.23 J—REEISLZRRZ(FKLX=

T— NEREILSL T A& ZFigure 48IZ7RL
LZA&R- TORAR 247 :

0x04 )

FAHELVY) IBEIAH
Figure 48. #'— NEEILSL AR

B ZTable 17[CRLET,

10

6 5

4

CBC

TDRIVE

IDRIVEP_LS

IDRIVEN_LS

R/W-1b

R/W-11b

R/W-1111b

R/W-1111b

Table 17.

J—REEBILSL AR DT 1 —)L RFHA

Bit

Field

Type

Default

Description

10

CBC

R/W

1b

In retry OCP_MODE, for both VDS_OCP and SEN_OCP, the

fault is automatically cleared when a PWM input is given

TDRIVE

R/IW

11b

00b = 500-ns peak gate-current drive time
01b = 1000-ns peak gate-current drive time
10b = 2000-ns peak gate-current drive time

11b = 4000-ns peak gate-current drive time

7-4

IDRIVEP_LS

R/IW

1111b

0000b = 10 mA
0001b = 30 mA
0010b = 60 mA
0011b = 80 mA
0100b = 120 mA
0101b = 140 mA
0110b = 170 mA
0111b = 190 mA
1000b = 260 mA
1001b = 330 mA
1010b = 370 mA
1011b = 440 mA
1100b = 570 mA
1101b = 680 mA
1110b = 820 mA
1111b = 1000 mA

3-0

IDRIVEN_LS

R/IW

1111b

0000b = 20 mA
0001b = 60 mA
0010b = 120 mA
0011b = 160 mA
0100b = 240 mA
0101b = 280 mA
0110b = 340 mA
0111b = 380 mA
1000b = 520 mA
1001b = 660 mA
1010b = 740 mA
1011b = 880 mA
1100b = 1140 mA
1101b = 1360 mA
1110b = 1640 mA
1111b = 2000 mA
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9.6.2.4 OCPH#IMIL TR % (7 KL X
OCP#IfIL < A X %ZFigure 49IC 7~ L
LP2AR FTORAR 247 :

= 0x05 )
B & Table 18IC RLUET,
SRAE /EEIAK

Figure 49. OCP#|fIL 2 A&

10

6

5

4 3 2 1 0

TRETRY

DEAD_TIME

OCP_MODE

OCP_DEG

\ VDS_LVL

R/W-0b

R/W-01b

R/W-01b

R/W-01b

R/W-1001b

Table 18. OCP#IfA® 7 4 — )L KRR

Bit

Field

Type

Default

Description

10

TRETRY

R/W

Ob

Ob = VDS_OCP and SEN_OCP retry time is 4 ms
1b = VDS_OCP and SEN_OCP retry time is 50 ps

9-8

DEAD_TIME

R/W

01b

00b = 50-ns dead time
01b =100-ns dead time
10b = 200-ns dead time
11b = 400-ns dead time

7-6

OCP_MODE

R/IW

01b

00b = Overcurrent causes a latched fault

01b = Overcurrent causes an automatic retrying fault
10b = Overcurrent is report only but no action is taken
11b = Overcurrent is not reported and no action is taken

OCP_DEG

R/IW

01b

00b = Overcurrent deglitch time of 2 ps
01b = Overcurrent deglitch time of 4 ps
10b = Overcurrent deglitch time of 6 ps
11b = Overcurrent deglitch time of 8 ps

3-0

VDS_LVL

R/IW

1001b

0000b = 0.06 V
0001b =0.13V
0010b=0.2V
0011b =0.26 V
0100b =0.31V
0101b =0.45V
0110b = 0.53 V
0111b =06V
1000b = 0.68 V
1001b =0.75V
1010b = 0.94 V
1011b =1.13V
1100b = 1.3V
1101b =15V
1110b =17V
1111b =188V
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9.6.2.5 CSA#I#IL X% (DRV8323xMDk ) ( 7 KL X =0x06 )
B ZTable 19(C RLUET,

CSA#IfIL < A X %ZFigure 50lZ 7R~ L,
LP2AR FTORAR 247 :

B ELY) /B E A K

CHOLZARIFEDRVEI2ZAXZ7ZIUDTFNAAICOIKEFEELET,
Figure 50. CSA#IfHIL A&

10

8

6 5

4 3 2 1 0

CSA
_FET

VREF
_DIvV

LS
_REF

csA DIS
_GAIN _SEN

CsA CsA CsA SEN
_CAL_A _CAL_B _CAL_C _LVL

R/W-0b

R/W-1b

R/W-0b

R/W-10b R/W-0b

R/W-0b R/W-0b R/W-0b R/W-11b

Table 19. CSAHIfH®D 7 1 — )L RFHEA

Bit

Field

Type Default

Description

10

CSA_FET

R/IW Ob

Ob = Current sense amplifier positive input is SPx

1b = Current sense amplifier positive input is SHx (also
automatically sets the LS_REF bit to 1)

VREF_DIV

R/IW 1b

Ob = Current sense amplifier reference voltage is VREF
(unidirectional mode)

1b = Current sense amplifier reference voltage is VREF
divided by 2

LS_REF

R/IW Ob

Ob = VDS_OCP for the low-side MOSFET is measured
across SHx to SPx

1b = VDS_OCP for the low-side MOSFET is measured across
SHx to SNx

7-6

CSA_GAIN

R/W 10b

00b = 5-V/V current sense amplifier gain
01b = 10-V/V current sense amplifier gain
10b = 20-V/V current sense amplifier gain
11b = 40-V/V current sense amplifier gain

DIS_SEN

R/W Ob

Ob = Sense overcurrent fault is enabled
1b = Sense overcurrent fault is disabled

CSA_CAL_A

R/IW Ob

Ob = Normal current sense amplifier A operation

1b = Short inputs to current sense amplifier A for offset
calibration

CSA_CAL_B

R/IW Ob

Ob = Normal current sense amplifier B operation

1b = Short inputs to current sense amplifier B for offset
calibration

CSA CAL_C

R/W Ob

Ob = Normal current sense amplifier C operation

1b = Short inputs to current sense amplifier C for offset
calibration

SEN_LVL

R/W 11b

00b = Sense OCP 0.25 V
01b = Sense OCP 0.5V
10b = Sense OCP 0.75 V
11b = Sense OCP 1V
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10 F7UTr—> 3 EERE

x

/:

DOT7T7Vr—>3a EHE. TORBERICETNDEOTREREL, TICTKETOERE
MELIEL2HZRIAVELERA, BXOBNICHIZIHAOBEMEICOVTE., HF
BROBETHML TVWEEKZELBYET, SEREEHIORIREZRIAELTART
BCLET, DATLAOHEZRREIZILEN BT,

101 77— aiE®H

DRV832x7 7 SV DTF/NA AR EIL, 3887 FL L ADCE—E—#HlOT SV r—a>THEAEThET, "H
fﬂﬂ&:;fu’f—&s‘/ 1OV ORFFIETE, DRVEIAXT 7 IUDTNA AOKAF EERES E%
DMCHRALET,

102 RERWBETFT7VIT5—>3>

1021 FEF77U5—<3>
COF7)r—2,3> Tk, DRV8323R SPIFNA AZFEALTVWET,

62 Copyright © 2017, Texas Instruments Incorporated


http://www.tij.co.jp/product/jp/drv8320?qgpn=drv8320
http://www.tij.co.jp/product/jp/drv8320r?qgpn=drv8320r
http://www.tij.co.jp/product/jp/drv8323?qgpn=drv8323
http://www.tij.co.jp/product/jp/drv8323r?qgpn=drv8323r
http://www.tij.co.jp

13 TEXAS

INSTRUMENTS DRV8320, DRV8320R
DRV8323, DRV8323R
www.tij.co.jp JAJSD42B —FEBRUARY 2017—-REVISED DECEMBER 2017

RENBZT7Ur—,3> (continued)

0.8 to 60 V, 600 mA Lout
vce
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< 4
3
s
CIN ¢
;; 100 kQ
[ee] N~ © | [Te) < [se] [aV] — o [} oo} ~
< < < < < < < < < [sp} [e5] [sp]
< <<
RFB1 8§ £ 2 3 82 22 32 3 %
1 5 ® ¢ £ z 2 z 2 2 3  33V,30mA
(7] m - ’
B 2 DVDD
2 35 1wk
RFB2
PGND AGND
N P —— , s
—CPL CAL ——<]
47 nFu | | 33
" - CPH | |  ENABLE —<32
——{ vep I I nscs ———<_]
1uF 6 I I 31 Vel
VM | GND | SCLK ———<]

0.1 uF 7 (PAD) 30 vee
< VORAIN | | sl f——< 7 S10ka
8 29
[ GHA ] GHA : : SDO 10 kQ

9 28
SHA | | nFAULT o >
10 27 VCC
GLA I _\|7 I DGND 7
11 P 4 26 H
SPA SPA VREF
12 25
SNA SNA SOA I—{>
m m m o [as) [&] O (@] O (@]
zZ o — T I I T - o =z
w (7] (O] [72] (O] (O] (7] (0] 4] w

VM VM VM VM VM
Al J
— 0
< g = g R miny R
[GAA - 4 & o || 4 & [} ¢ &
= H =
SHB
SHA l:—> A 1:—> B SHC 1:—> C
— H -
(oA |  [BH{{«&| [Eol{{4k
— = H
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RseNSE RseENSE RseNSE
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51. EBF7 /U Tr—>a>oERR
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RENBZT7Ur—,3> (continued)
10.2.1.1 ZR5IE#
R20II, SATLARFODAINTGA—=20OHZERLET,

£ 20. F/EINTA—2

EXAMPLE DESIGN PARAMETER REFERENCE EXAMPLE VALUE
Nominal supply voltage v 24V
Supply voltage range v 8Vto45V
MOSFET part number CSD18536KCS
MOSFET total gate charge Qq 83 nC (typical) at Vygs =10V
MOSFET gate to drain charge Qqd 14 nC (typical)
Target output rise time t 100 to 300 ns
Target output fall time t 50 to 150 ns
PWM Frequency frwm 45 kHz

Buck regulator output voltage Vvee 3.3V
Maximum motor current Imax 100 A

ADC reference voltage VVREE 3.3V
Winding sense current range IsENSE —-40 Ato +40 A
Motor RMS current Irms 28.3 A
Sense resistor power rating Psense 2W
System ambient temperature Ta —20°C to +105°C

10.2.1.2 FH#AxREFIE

10.2.1.2.1 HAEMOSFETOHR— b
DRV832xMOMOSFETHR— K&, F¥—2- RUOTOBREEHIOPWMAA Y FUIABRBICETVTVE
o MOSFETREAEN Z B ICHE TSI, 3MBLDCE—Z— 77U —>23a>ic®L TR 98KV 10
ZFEALET,
BFRI20°8H © lyep > Qg X frwm
_CZT
o feumid. BEBZRRAOPWMAA Y FUIERKTT,
o lyeplk. VMEVOEBEICKEFETETFY—> ROTHEETY,
o EREHEARNICEIKEHRGE. REICL>TEBRDIHBENIHYET, 9)
IEZR180°EEMR : lycp > 3 X Qg X fpwm (10)

10.2.1.2.1.1 4

ViWEBEABY (lep = 15mA) O AT LT, ERATDIRAPWMAL Y T2 T ERMA45kHzDHE, F ¥ —
T RYTEQuABIINCREND A KB REMEM L I=MOSFET, HRUQA ILINCREND ERXKEREMEML 1
MOSFETZHAR—hTEXT,

10.2.1.2.2 IDRIVEDERE

J— R NBBERIprePEE &, AFBMOSFETO S —~-RL AV EERIE, HOICHFZDEEDILIEEN /LS
THYEBICESDVWGERLET, BFEDMOSFETICH U TEIRL Kipgye METE D &, MOSFET A torve B
RICELICAVICEST, FY—NBREBEENTH—RNENDEENFHYET, T, AS5LENFYRBEBRVOILS
THAYUEBREANrEVE, AMYFUIENBEANKRELKEYET, TITEK., BELEMOSFETBLVE—Z—LLEE
AT LATCNSOEZRREL, 77UTF—>3a WU TAREEEROEREERODCEEZHELET,

SPIFINA ATk, O—4 4 RE/NAH 4 RilIHDOMOSFETIZH L Tlprivep® & LlpriyenBRZSPIL 2 AR &M
THIYICHBARETT, N—RIIT A EZ—TI( A FINAATE, IDRVEEXTY—-REZVIEAED
BRENBEIBRENE T,

MOSFETD 7' —~-RL A VEEFMQy. BRUSEAVER (t). BRUSTAYER () FRATHZ5E
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di
lbriver >
r (11)
| Qo
DRIVEN ~ —,

t (12)

10.2.1.2.2.1 #i
X BHITX UEEALT, Y= h-RLABERAL4nC, A5 LAV EEA 100 ~ 300nsDIFE Dlprivers
14 nC

I = =140 mA

DRIVEPT ™ 100 ns (13)
14 nC

lbriveEP2 = 300Ts 47 mA 4

lorivep P EIFA7TMA ~ LA0MADEE TEIRL ETF, COBITE. IprvepPEE L TI20mAY —AZEIRL TVE
)

o

X I5HKTX 16ZEAL T, F'—b-RLAEBREA14nC. L5 TA) BE A0~ 150nsDIFE Dlpriven:

14 nC

I =——=280mA

DRIVEN = £571o (15)
14 nC

loRIVEN2 = 125 o =93 MA (16)

lorivenPTEIE93MA ~ 280mAD EE TEIRL E T, COBITEE. Iprven®PEE L T240mAS > U ZBIRL TVE
10.2.1.2.3 Vo BERER DR
VpsERIE, X 17IERT&LSIC, T—ART—ANERERS & PHAIBMOSFETDRpsonc BTV TREE N E

o

Vbs_ocp > lmax * Ros(on)max a7

10.2.1.2.3.1 B

COBINOBEER, 100AZBADERTVosERNERTDILSBRET D LTI, CSD18536KCS 60V NF ¥ X
JLNexFET™ Power MOSFETF—A>— K& B &, RpgonPIER175°CTLERHEML . Vs 10VD EE
DRpsEnPERAEIFLEMQTT. CNSDEN S, Rpgon®PV—ART—ADELERKL.8x1.6mQ = 2.88mQ
ERBVYET,

I 17TRpgenPEZ2.88mQ, T—ART—ANEREFRZ100AL T2 L, VpsBERDERR 18DLS3ICRHS
h&EY,
VDS_OCP >100 A x 2.88 mQ

COBITRE. Vps ocpPEE L TO3LVEBEIRL TLWET,

SPIFNA ATk, VpsBEREROTT )Y FREOBEN AETT, TJ Y FEEBE2us, 4us, 6ps, Fic
(FBUSICERETEXRT,

102124 YA FU7ORFHEKE ( DRV8323# & U'DRV8323R )

DRV8323, DRV8323RTNA ADEV A 77 FAVH LT ABHfERK., BEEEREHE, VREFERE
E. E2ABERNENER, BLOCBEREERICESIVTGERENET, 2R Uo7 ORFEABETE,
HODEAFZV T LYIREMBNICK 19THEEINET,

V
VO = (VVREF —025 V)—% (19)

K 19TROIEVIC LY, BRTD D ABROELEZN 20THEL T,
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Vo

R

2
= A | Psense > lrws”™ xR
v X (20)

R 19K 2005, FATD L ABROEHERICESIVWVTEES 1 U RELZBRLET,

10.2.1.2.4.1 4

CODIATLBITIE, £ AERN-40~+40ATVREFEEDEN3.3VT T, SOxH DD ELFEIFIX0.25VH S5
Vyrer — 0.25VETTY ( VinearPEERY ) o VA FUTAIOZBEEIF-0.3~+0.3VTT ( Vprr ) o

Vo =(3.3V-0.25 V)—%=1.4 v

(21)
- 14V o Wws2832xR5R<25mQ
Ay = 40 A 22)
2.5mﬂ>i—>Av >14
Ay x40 A (23)

LEANDT, A4 UREICIE20VIVEF40VIVEBIRL, T ABROEHERZEF LT EHIZ, B2 ARER
DEEF2EMOKRFBETIBENHYVET, COHFITIE, M UREELT20VIVERBIRLTVET, BERNDEE
D—ART—ADERICOVWTIE, R < 25MOABE Wl = 40ADEEIZE A TUT AN (Vepyp ) DEFNEE
AN B E D ENERTEET,

10.2.1.25 BELF1L—Z0ORE ( DRVS320R# & U'DRV8323R )

BMELFI1L—Z20OBEBASBEIROBIRICETIHL VERFFIES KCBERICOVW T, TLMR16006
SIMPLE SWITCHER® 60V, 0.6A, EXIFEco-modeBEHDBEEL F1L —F3 F—R2—hESBLTLKEE
Wo

10.2.1.3 FZ7UT—=> 3> #i#R

F
H
H
¥
i
E
H
§
H
i
F
=
|
3]
F
H
H
¥
i
E
H
§
H
i
F
=
|
3]

e o I Lol o Minain o [aaca Ll o
| |
! !

L ey b LUM L] iy 3 I Lo =
" e syt i @ al bl o A =
Wigg S [ 20.0 50.0MS: up:l "o ::ww A /1Y [ 200, 50.0M5: -ln!l
‘ e ‘
K’ 52.20%71—FT 1 Y4 UL TOT— BB K 53.80%71—F 1 HA UL TOT— BB
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10.2.2.1 ZRFAEH
R21LIZ, DATLRERTAOAINTGA—2BlERLET,

R 21. B’ENTA—2

EXAMPLE DESIGN PARAMETER REFERENCE EXAMPLE VALUE
ADC reference voltage VVREE 3.3V
Sensed current ISENSE 0to40 A
Motor RMS current IrRmMs 283 A
Sense-resistor power rating Psense 3w
System ambient temperature Ta —20°C to +105°C

10.2.2.2 HMx R FIE

102221 €A PUTOBRAMERKRE
A Uo7, SPIFNAALEDL S AR TVREF DIVE Y NMZ0ZBEIALZEICKY), BAMICHRES
£¥9,

R TUT FAVEICECABGERG, BEERMA, VREF, 2 AEROBLER., SLCBER
EHRICEIVGEREIhET, VA 7708 FEaEETER. X 4ZFEALT, HATOHAF IV
- LYOOEMEZFELERT,

VO = (VVREF —025 V)—025 V = VVREF —05 V

(24)
BIRTZ2 D ABROELEZR 25THELET,
V,
A 2 I Psense >|RMS2 xR
Vv X
T
. Vo=Vyrer-05V (25)

R 24K 2505, FATHD L ABROEHERICEIVWVTEES 1 U RELZBRLET,
10.2.2.2.1.1 4

CODIVATALBITRK, B AERI0~40ATVREFEENDEN3.3VTT, DRVE323xT /N1 ADSOxH 1 D EHR

P (F0.25VA SVyrer — 0.25VETTTY ( VonearPEEREY ) o 2R PO AL OEEEHHEE-0.3~+0.3V

T9 (Vore) o
Vp=33V-05V=28V

(26)
__ 28V 3 \Ws2832xR5>R<375mQ
Ay x 40 A 27)
3.75 m9>ﬂ - Ay >18.7
Ay x 40 A (28)

LEANDT, A4 UEREICIE20VIVEF40VIVEBIRL, B ABROEHEREF LT EHIZ, B2 RAER
DEERF3.75SMOKT/E TEIHENHYET, COHITIE, M1 UREELT20VIVERBIRLTVWE T, ERADEL
D—ART—ADERIZOVTIE, R < 3.75MQB & &l = 0ADEEIZEV A TUT AN (Vepyp ) DEH
HEABRS BILEEND ENERTEET,
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11 ERICBITZHHREE

DRV832x7 72U DT /INA Ak, 6V~60VDAHNEE (VM) BB TEET DR IREFTENTVET, VMO EHK
EED01pFO LS IV Y- AVFUOHETFNAARICTESZIRVIEIGTEEITISHEN HYET, £, VM
ECENILY AVTFUOHEBRBETILENHYETH. AE/INT—MOSFETONILY - NANABREEHA
AEET T, AHD/N—TT VY MOSFETENANATDEHICEBMONILIBEN VEBERY, TOREE(F
F7IT5—23a>OBHICK>TREYET,

111 NILOBEDRE

B EO—AN- NILOBEEZFERATZ LR, T—2—RESATADORITEELXEENIOTYT, — &
2, NILOBENFRZVEENRABYETH, JANEYENBZT A ANENLET, O—HILBEOKEE
. UTO&LSBEELEBRERICKELET,

s F—R— JATATERETNDBAER

- BROEH. RE. BLUERY—A#D

e BREE—Z— JATLOBOFEARIZVADKES

e HBETHBEREERVYTIL

e E—X—0EE(7F[FEDC, 7FZLADC, ATFY/YV)

« E—X—ORBBRVFHESE
BREE—X—BBIATLAOBDAVHEIA ALY, BELSOBRAL(LTEBHANHRENET,
O—A)- NILIOBRENNETED L, DATALAFE—R—DSOBRELEERERPATICHLT, EENOE
HICK>2>TRELET, T8NV IBENFNEAEAhTUVNE, T—2—0EFERZEL., RELERETIEX®
<{hTEET,
F—=RI—NIREBETNZB/MENTEENATVETN, NLY: DVFUOYOENEREERETSICES
ATL LRILDTFARNSBETT,

Parasitic Wire
Inductance

Power Supply Motor Drive System
T T T T T I ¢ - 0T
I I (] I M
I | I
I | I

+ +

| : : J— — Motor Driver
| _
| I (\y\r\q I
I ! ! GND
| | | | \
| | | Local IC Bypass
I N/ | | Bulk Capacitor Capacitor
e 1 - e Y e Y

K 63. TE—2—RHEROFTEA AT ADH
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121 LAT7IONODHARZAY

WREO.AUFDEESRES I Y V- NANA- OF o9 EFERAL T, VME ZPGNDEIZ/NA/NALET,
COOAVFoHE, BOLEWNR—>, £EEFPGNDE > CEEHichi=JF > R FL—%FHL T, VMEY
DTEBDFEHIESICEEL TLKEEWVW, £, VME K., VMOERZFEDNILY - OFoY=2ERLTNA
NALET, chICRERIVTF OV EFEATERT, BERFIOUFALEL TS EE L,

AEBMOSFETEDBERNAZNA/NATRILEHIC, BHNONILIBENFVETT, CONILIBRER, 5B
MOSFETZBBI2EBR/NADRENBNEBDLSBETIXLEN HVET. BELAODER/NX—VETE
BRYIIBIE<K L, PCBOBEZZSHOET TEELET, ChSOFEICKY, A VH IRV ANRPRICHZ
Sh, N7 AVFUHNSEREZLETEDLSICBIET,

CPLE> ECPHEOBIZIRESROEZ v Y- AVFUHYZEBRELET, chillF, VMOERZFED47nF
DERATXSRELEWRXTIRAVTFUOHEFERTIMEN HYET, £, VCPE EVMEY OBICEEKESRO
SEZvy- AVFUOHEBRBLET. cnilllk., I6VOERER DIPUFO R A IXSRELFX7TROAV F Y& E
BAT28ENHYET,

RA TXSRELIEXTRT6.IVOERZF DIUFORKESREZ IV Y- OV F Y& FERL T, DVDDE> %
AGNDEVIZNANALET, COOAVFUoHREVICTEZRYIEISTTEHREL., OV F YA SAGNDE Y
EFTCONAZREICLET,

VDRAINE > [&, BEEVMEVICEER TR CENTEET, L, FNAM REAFEMOSFETOEN KE S BEh
TWaEBEER, BERAONZ—2%ERALT, NAMH A RASBMOSFETO RL AV OHBRA > NMIEHELET,
SLxE >V IFEEPGNDICFEHRLBVWTLSEEV, TORDYIZ, ERONZ—2ZFRALT, chsOE> %
O—H 4 RAZBMOSFETOY —AICELELET, ChSoOHBEERHEICHS LT, BERREBO - ICHER
MOSFETOVpst > T &KV ERICITD CENTEERT,

N YA RBLO—YA KR =K~ RZFANODIN—TRETEZEFESLET, \AHYA K- IL—=TBFF
NAADGHXE> A S NA A4 R )ND—MOSFETOS' —RETTHY, TNE/NAH A4 RMOSFETOY — A%
B2TSHXEAERYE T, O—YA R L—T@EFN1MADGLxE>As5O—H 4 K- )NTJ—MOSFET
DTF—RETTHY) ., TOHO—YH A RMOSFETOY —A%ZE> TPGNDEAERYET,

1211 BELFIL—Z2OLATINOHA RS

LATORNE, BhIBRFFAOLEHICEELZERTT, UTOHA RTAVICHSZET, HRENDELLEHRM

REXRMEEERALBN S, TELEHTS (EM ) OREEZB/NMRICHZ D LS BPCBERIATEXT,

o IBEERERIEFBEVICED T, A1 VX IZNSESTHTRHETZ LK), BEEADEES /A1 X%
B/IRICHAET,

o AINANA AVFUHRVINEVOEL ICREL T, FNAADAHNEEV Y TIICHFEEZSEZ 28N
2= EBRBLET,

o AURAVRARBSWEYVDELICEEL T, BRBRUVBHERICED /A1 XE2EBLET,

e HAOAVFUHRBAVEIRERZAFA—ROBESOELKICRELE T, 1 X VR, A4 A—R, BLV
%MWNQ—DUT36EHE<?%:tE$U\EEB&GH%/%IE@HL\iﬁ®%$iébﬁ

o HAAF—R, Cyn. BRVCouiP I TV RERIBTEDLEFNE L, ZATAL ISR TL—=2IC1
BRETTERID_EICRY) (Courd TR RAVNEWR ), AT L IZVR TL—2TORE
B/ AXE&PRICIMEAET

AAVFUOIBROLATINCETZEZRBEOFMCOVWTE, TAN-1149 R Y FUITERDL AT 7T K~
DHARZA 20 TTVT—232 LR—KREZRLTEZL,
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13 TNARBELVRF 2 A PDYR-F

13.1 FNAR - HR—F

13.1.1 FNAADIEAXRE
WORKNIL, TBEIRT NAARL EHHEIRT D720 D Ll R~ LT=b D TY,
DRV83 (2) (38) (R) (S) (RGZ) (R)

Prefix |— Tape and Reel

DRV83 — Three Phase Brushless DC R — Tape and Reel
T — Small Tape and Reel

Package
. RTV -5 x5 x 0.75 mm QFN
Series : RHA -6 x 6 x 0.9 mm QFN
2-60 V device RTA -6 x 6 x 0.75 mm QFN

RGZ -7 x 7 x 0.9 mm QFN

Interface
S — SPl interface
H — Hardware interface

Sense amplifiers
0 — No sense amplifiers
3 — 3x sense amplifiers

Buck Regulator
[blank] — No buck regulator
R — Buck regulator

132 RFaAYbOYR—-F

13.2.1 BIEEH

o THXYRAUVRYNVAY [AN-1149 A F L T BEIRDOL AT IO ARTA L JT7 TV or—ay s LiR—h

o THXHYRALRYILAY [CSD18536KCS 60V NF -+ % /LNexFET ™ X7 —MOSFET J7 — 43—k

o THXYVRALARIIVAY [BLDCE—F —21E 9 250302t bR D/ N— N = 758 G D 8 FHIA ]

o TXVR ARV ANY | [BLDCE—4—%1# T 5EE) A O N—F = 7 5 D5 [ FH]

o TXYVRALRAINAY | [PEXENE—5—FFA TV a—2a2 - IAF]

o TXYRALAINANT  [RAF L T EBIRDLATINDIART A ]

. %ﬂe%j-ﬁ‘/xwwy“/\/FLMR16006 SIMPLE SWITCHER® 60V, 0.6A, /& %)%Eco-modef&# DfF/F L+ =
L= 7 =5 —b

o THXHPRALAYILAY | [QFNISONDPCB T 7V /r— gy« LR—k

o TRYPRALRAYIAY | [MSPAZO™ EAE ] F 52 VA E3FIBLDC & — & — il iHl 7 7 ) ir— 2 ar - LR —b

o THXVRALARINANY [TIHE—50— o~ FZ AN TOIDRIVEBLOTDRIVEIZ DWW T 7V r—vay L
A=k

13.3 BEU>S

RDOFNZ, IA 07 T 7 RAV D ZRUET, AT IVNIE, BAFEE 9 R — B L Oa3a=7 )Y =R Y— L7
M =7 BROZELADIA Y7 T 7R AP GENET,

xR22.BEYLY

4 PA=C AN E Y THIXIIHD Hafrekt VeI Ty | PAR—hEaa=T g
DRV8320 ZIZEIUY ZIZEIUY ZIZEIUY ZIZEIUY ZIZEIUY
DRV8320R k270 /4 ZZHEIY ZZHEIY k270 /4 ZZHEIY
DRV8323 ZIZEIUY ZIZEIUY ZIZEIUY ZIZEIUY ZIZEIUY
DRV8323R k270 /4 ZZHEIY ZZHEIY ZZHEIY ZZHEIY
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R 2 A MDD E DV T O EZ TSI, ti.comD T /SA A8 7 4 L ZZBAINTL & W, H EOMICH AT 15
FZZIT D)% 7)o 7 U OBk T HE, EREINTZT X CORELERICETAIA AV AN e milZ TR ET, EHEO
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The following links connect to Tl community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views; see Tl's Terms of
Use.

TIE2E™MA> T4 > DX 125 4 TIOE2E (Engineer-to-Engineer ) JX1Z=7 4, I ZTHOH L[E1E
¥Z2RETDHLHICHARENEENDTT, e2eticomTlk, NI L.fafF'ﬁL/ MEzHE
L. PATATZRIILT, BERRIRITBDENTEET,

RETHAR—B TIORFYR—K RICADEZET A —F L, RTR—K Y=L ZFEP<RO2FD N
TEET, HMYR—PNHOEREBHRESRTEET,

13.6 BE

Eco-mode, NexFET, MSP430, E2E are trademarks of Texas Instruments.
SIMPLE SWITCHER is a registered trademark of Texas Instruments.
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13.8 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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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 ©)
@ ©)
DRV8320HRTVR Active Production WQFN (RTV) | 32 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8320H
DRV8320HRTVR.A Active Production WQFN (RTV) | 32 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8320H
DRV8320HRTVT Active Production WQFN (RTV) | 32 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8320H
DRV8320HRTVT.A Active Production WQFN (RTV) | 32 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8320H
DRV8320HRTVTG4 Active Production WQFN (RTV) | 32 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8320H
DRV8320HRTVTG4.A Active Production WQFN (RTV) | 32 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8320H
DRV8320RHRHAR Active Production VQFN (RHA) | 40 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV
8320RH
DRV8320RHRHAR.A Active Production VQFN (RHA) | 40 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV
8320RH
DRV8320RHRHAR.B Active Production VQFN (RHA) | 40 2500 | LARGE T&R - Call Tl Call Tl -40 to 125
DRV8320RHRHAT Active Production VQFN (RHA) | 40 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV
8320RH
DRV8320RHRHAT.A Active Production VQFN (RHA) | 40 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV
8320RH
DRV8320RHRHAT.B Active Production VQFN (RHA) | 40 250 | SMALL T&R - Call Tl Call Tl -40 to 125
DRV8320RSRHAR Active Production VQFN (RHA) | 40 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV
8320RS
DRV8320RSRHAR.A Active Production VQFN (RHA) | 40 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV
8320RS
DRV8320RSRHAR.B Active Production VQFN (RHA) | 40 2500 | LARGE T&R - Call Tl Call Tl -40 to 125
DRV8320RSRHAT Active Production VQFN (RHA) | 40 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV
8320RS
DRV8320RSRHAT.A Active Production VQFN (RHA) | 40 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV
8320RS
DRV8320RSRHAT.B Active Production VQFN (RHA) | 40 250 | SMALL T&R - Call Tl Call Tl -40 to 125
DRV8320SRTVR Active Production WQFN (RTV) | 32 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8320S
DRV8320SRTVR.A Active Production WQFN (RTV) | 32 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8320S
DRV8320SRTVT Active Production WQFN (RTV) | 32 250 | SMALL T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 DRV8320S
DRV8320SRTVT.A Active Production WQFN (RTV) | 32 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8320S
DRV8323HRTAR Active Production WQFN (RTA) | 40 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8323H
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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 ®)
@ ®)
DRV8323HRTAR.A Active Production WQFN (RTA) | 40 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8323H
DRV8323HRTAT Active Production WQFN (RTA) | 40 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8323H
DRV8323HRTAT.A Active Production WQFN (RTA) | 40 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8323H
DRV8323RHRGZR Active Production VQFN (RGZ) | 48 2500 | LARGE T&R Yes FULL NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8323RH
DRV8323RHRGZR.A Active Production VQFN (RGZ) | 48 2500 | LARGE T&R Yes FULL NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8323RH
DRV8323RHRGZR.B Active Production VQFN (RGZ) | 48 2500 | LARGE T&R - Call Tl Call Tl -40 to 125
DRV8323RHRGZT Active Production VQFN (RGZ) | 48 250 | SMALL T&R Yes FULL NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8323RH
DRV8323RHRGZT.A Active Production VQFN (RGZ) | 48 250 | SMALL T&R Yes FULL NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8323RH
DRV8323RHRGZT.B Active Production VQFN (RGZ) | 48 250 | SMALL T&R - Call Tl Call Tl -40 to 125
DRV8323RSRGZR Active Production VQFN (RGZ) | 48 2500 | LARGE T&R Yes FULL NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8323RS
DRV8323RSRGZR.A Active Production VQFN (RGZ) | 48 2500 | LARGE T&R Yes FULL NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8323RS
DRV8323RSRGZR.B Active Production VQFN (RGZ) | 48 2500 | LARGE T&R - Call Tl Call Tl -40 to 125
DRV8323RSRGZRG4 Active Production VQFN (RGZ) | 48 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8323RS
DRV8323RSRGZRG4.A Active Production VQFN (RGZ) | 48 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8323RS
DRV8323RSRGZRG4.B Active Production VQFN (RGZ) | 48 2500 | LARGE T&R - Call Tl Call Tl -40 to 125
DRV8323RSRGZT Active Production VQFN (RGZ) | 48 250 | SMALL T&R Yes FULL NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8323RS
DRV8323RSRGZT.A Active Production VQFN (RGZ) | 48 250 | SMALL T&R Yes FULL NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8323RS
DRV8323RSRGZT.B Active Production VQFN (RGZ) | 48 250 | SMALL T&R - Call Tl Call Tl -40 to 125
DRV8323SRTAR Active Production WQFN (RTA) | 40 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8323S
DRV8323SRTAR.A Active Production WQFN (RTA) | 40 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8323S
DRV8323SRTARG4 Active Production WQFN (RTA) | 40 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8323S
DRV8323SRTARG4.A Active Production WQFN (RTA) | 40 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8323S
DRV8323SRTAT Active Production WQFN (RTA) | 40 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8323S
DRV8323SRTAT.A Active Production WQFN (RTA) | 40 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DRV8323S

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

@ Mmaterial 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.

Addendum-Page 2


https://www.ti.com/product/DRV8323/part-details/DRV8323HRTAT
https://www.ti.com/product/DRV8323R/part-details/DRV8323RHRGZR
https://www.ti.com/product/DRV8323R/part-details/DRV8323RHRGZT
https://www.ti.com/product/DRV8323R/part-details/DRV8323RSRGZR
https://www.ti.com/product/DRV8323R/part-details/DRV8323RSRGZT
https://www.ti.com/product/DRV8323/part-details/DRV8323SRTAR
https://www.ti.com/product/DRV8323/part-details/DRV8323SRTAT
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 31-Oct-2025

® | 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 TlI'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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & 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 W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
e | )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
DRV8320HRTVR WQFN RTV 32 3000 330.0 12.4 53 53 1.1 8.0 12.0 Q2
DRV8320HRTVT WQFN RTV 32 250 180.0 12.4 53 53 1.1 8.0 12.0 Q2
DRV8320HRTVTG4 WQFN RTV 32 250 180.0 12.4 5.3 53 1.1 8.0 12.0 Q2
DRV8320RHRHAR VQFN RHA 40 2500 330.0 16.4 6.3 6.3 1.1 12.0 | 16.0 Q2
DRV8320RHRHAT VQFN RHA 40 250 180.0 16.4 6.3 6.3 1.1 12.0 | 16.0 Q2
DRV8320RSRHAR VQFN RHA 40 2500 330.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
DRV8320RSRHAT VQFN RHA 40 250 180.0 16.4 6.3 6.3 1.1 12.0 | 16.0 Q2
DRV8320SRTVR WQFN RTV 32 3000 330.0 12.4 53 53 1.1 8.0 12.0 Q2
DRV8320SRTVT WQFN RTV 32 250 180.0 12.4 53 53 1.1 8.0 12.0 Q2
DRV8323HRTAR WQFN RTA 40 2500 330.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
DRV8323HRTAT WQFN RTA 40 250 180.0 16.4 6.3 6.3 1.1 12.0 | 16.0 Q2
DRV8323RHRGZR VQFN RGZ 48 2500 330.0 16.4 7.3 7.3 1.1 12.0 | 16.0 Q2
DRV8323RHRGZT VQFN RGZz 48 250 180.0 16.4 7.3 7.3 1.1 12.0 | 16.0 Q2
DRV8323RSRGZR VQFN RGZ 48 2500 330.0 16.4 7.3 7.3 11 12.0 | 16.0 Q2
DRV8323RSRGZRG4 VQFN RGZ 48 2500 330.0 16.4 7.3 7.3 1.1 12.0 | 16.0 Q2
DRV8323RSRGZT VQFN RGZ 48 250 180.0 16.4 7.3 7.3 1.1 12.0 | 16.0 Q2
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
DRV8323SRTAR WQFN RTA 40 2500 330.0 16.4 6.3 6.3 1.1 12.0 | 16.0 Q2
DRV8323SRTARG4 WQFN RTA 40 2500 330.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
DRV8323SRTAT WQFN RTA 40 250 180.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

DRV8320HRTVR WQFN RTV 32 3000 346.0 346.0 33.0
DRV8320HRTVT WQFN RTV 32 250 182.0 182.0 20.0
DRV8320HRTVTG4 WQFN RTV 32 250 182.0 182.0 20.0
DRV8320RHRHAR VQFN RHA 40 2500 367.0 367.0 38.0
DRV8320RHRHAT VQFN RHA 40 250 182.0 182.0 20.0
DRV8320RSRHAR VQFN RHA 40 2500 367.0 367.0 38.0
DRV8320RSRHAT VQFN RHA 40 250 182.0 182.0 20.0
DRV8320SRTVR WQFN RTV 32 3000 346.0 346.0 33.0
DRV8320SRTVT WQFN RTV 32 250 210.0 185.0 35.0
DRV8323HRTAR WQFN RTA 40 2500 367.0 367.0 38.0
DRV8323HRTAT WQFN RTA 40 250 182.0 182.0 20.0
DRV8323RHRGZR VQFN RGZ 48 2500 367.0 367.0 38.0
DRV8323RHRGZT VQFN RGZ 48 250 210.0 185.0 35.0
DRV8323RSRGZR VQFN RGZ 48 2500 367.0 367.0 38.0
DRV8323RSRGZRG4 VQFN RGZ 48 2500 367.0 367.0 38.0
DRV8323RSRGZT VQFN RGZ 48 250 210.0 185.0 35.0
DRV8323SRTAR WQFN RTA 40 2500 367.0 367.0 38.0
DRV8323SRTARG4 WQFN RTA 40 2500 367.0 367.0 38.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DRV8323SRTAT WQFN RTA 40 250 182.0 182.0 20.0
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GENERIC PACKAGE VIEW
RHA 40 VQFN - 1 mm max height

6 x 6, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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MECHANICAL DATA

RTV (SfPWQFNfNBZ) PLASTIC QUAD FLATPACK NO—-LEAD
a
el |
|
|
|
|
) \\
32
1
1
PIN 1 /
INDEX AREA
0,80 0,20 REF
0.70L ‘
¥ e=-BeB-8-8-8-0-0-8 SEATING PLANE
[=[0,08]C]
0,05 MAX
0,50
1 | in 92X 5,30
Jguuuuuuu_|
2D i - %
[ THERMAL PAD -
- \ -
> SIZE AND SHAPE d
5 siowm on a{%AaAﬁH*EF a
) d
= -
) \ —=
ANANA ﬂ}ﬂ ANANA 0.50
0,30 010 @[c[AlB]
J 32578 [P Tom @lc
Bottom View
4206245/C 10/11

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5-1994.

B. This drawing is subject to change without notice.

C. Quad Flatpack, No—Leads (QFN) package configuration.

D. The package thermal pad must be soldered to the board for thermal and mechanical performance.

E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
F

Falls within JEDEC MO-220.
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PACKAGE OUTLINE
RTVO032E WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

< 5.15 B
[A] T 4.85 [e]
Y 4“
PIN 1 INDEX AREA—]
5.15
4.85
SIDE WALL LEAD
METAL THICKNESS
0.8 DIM A
07 OPTION1 | OPTION 2
0.1 0.2
LALL -
SEATING PLANE
0.05 J‘
0.00
2x[35 - (DIM A) TYP
‘ [13.45+0.1 —=, (0.2) TYP
9| | 16 EXPOSED r
w y w THERMAL PAD !
28X u Uuu ‘ Juu J [i]
8
- | —
|
-t | -
D \ -
% D) | 33 - S\((LMM
35 S R S s
D | -
D i -
0.30
D | - 32x 530
- 1? i (|24 $0.1@ clalB
| 0.050 |C 0
ot QO ONANNN
(OPTIONAL) 32 25
S\(KLMM o5
32X o3 .—

4225196/A 08/2019

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

RTVO032E WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

[3.45)
SYMM
32

T HHF R
I ‘
1 g * | dj 24
32X (0.24) j 77777 e 7@7 ~ ¥
|
LI C:j (1.475)
28X (0.5) ‘
T { 1 } 33 @ SYMM
~;O%%%% —————— —1 —¢
©@0.2) TYP ! ‘ ‘ |
via () ‘ O
| ‘ ‘ |
1 ‘ ‘ 1
[ (D I
8 L i L Czj 17
(R0.05) | | | |
TYP | | |
| | | |
! 9 ‘ ‘ 16 !
‘ ‘ (1.475) ‘ ‘
\ (4.8) \
LAND PATTERN EXAMPLE
SCALE:18X
0.07 MAX 0.07 MIN
ALL AROUND j T ALL AROUND
Pt SOLDER MASK
METAL | fOPENlNG
\__sOLDER MASK \ T __METAL UNDER
OPENING ~ = SOLDER MASK

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DETAILS

SOLDER MASK
DEFINED

4225196/A 08/2019

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
RTVO032E WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

le— 4X (J1.49) —~

(RO.05) TYP (0.845)
32 25
’ | |

)

24

%A,

32X (0.24) j |

o

—

28X (0.5) !

I
%))
<
<
<

|
i
\
|

i
i%

{
|
i;
|
I
|

(4.8)

fffff G =m0
-

duut

«
w
|

R R AR AR SR AR R -
| : o 1
B @8

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 33:

75% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

4225196/A 08/2019

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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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

RGZ0048A VQFN - 1 mm max height
PLASTIC QUADFLAT PACK- NO LEAD

B
»J (0.1) TYP

e 7.1 SIDE WALL DETAIL
PIN 1 INDEX AREA 6.9 OPTIONAL METAL THICKNESS
w (0.45) TYP
CHAMFERED LEAD
CORNER LEAD OPTION
1 MAX —
0.05 j
0.00
i 2X|5.5 i
‘ [15.15£0.1 ——= ‘ ~ r (0.2) TYP
44X 13 \ 24
' 12 guuuuuijguuuup 0
- | 25
1 = i 9 SEE SIDE WALL
! = ! = DETAIL 1
D | - B
D | d \p
D | d i
x P | gsw
55 ) | dg ¢
D | d
) | d
- ‘ d
P = ! d
”7’//75 h ! Gse
vt nannnnnnannnl " taexow 0
(OPTIONAL) — ~_ % ! 37 :
- SYMM 05 & 0.1M|C|A|B
SEE LEAD OPTION ¢ 48X 033 = 0.05|C

4219044/D 02/2022

NOTES:

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

This drawing is subject to change without notice.

The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
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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
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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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MECHANICAL DATA
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NOTES: ~ A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
B. This drawing is subject to change without notice.
C. QFN (Quad Flatpack No—Lead) Package configuration.

A\ The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.
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