
DRV8860x 38V 8-Channel Serial Interface Low-Side Driver

1 Features
• 8-Channel Protected Low-side Driver

– Eight NMOS FETs with Overcurrent Protection
– Integrated Inductive Catch Diodes
– Serial Interface
– Open/Short Load Detection (DRV8860 only)
– Configurable 100% Output Timing
– Configurable PWM Duty Cycle

• Continuous Current Driving Capability
– 560mA (Single Channel on) PW and PWP
– 200mA (8 Channels on) PW
– 330mA (8 Channels on) PWP
– Support Parallel Configuration

• 8V to 38V Supply Voltage Range
• Input Digital Noise Filter for Noise Immunity
• Internal Data Read Back Capability for Reliable 

Control
• Protection and Diagnostic Features

– Overcurrent Protection (OCP)
– Open Load Detection (OL)
– Overtemperature Shutdown (OTS)
– Undervoltage Lockout (UVLO)
– Individual Channel Status Report
– Fault Condition Alarm

2 Applications
• Relays, Unipolar Stepper Motors
• Solenoids, Electromagnetic Drivers
• General Low-side Switch Applications
• LED driver with dimmer functionality (DRV8860A)

3 Description
The DRV8860 provides an 8-channel low side driver 
with overcurrent protection and open/shorted load 
detection. It has built-in diodes to clamp turn-off 
transients generated by inductive loads, and can be 
used to drive unipolar stepper motors, DC motors, 
relays, solenoids, or other loads.

The PWP package can supply up to 330mA × 8 
channel and The PW package can supply up to 
200mA × 8 channel continuous output current. A 
single channel can deliver up to 560mA continuous 
output current.

A serial interface is provided to control the DRV8860 
output drivers, configure internal setting register and 
read the fault status of each channel. DRV8860 
devices can be daisy-chained together to use a single 
serial interface. Energizing-time and holding-PWM-
Duty cycles are configurable through serial interface 

as well. These functions allow for cooler running than 
always-on solutions.

Internal shutdown functions are provided for 
overcurrent protection, short-circuit protection, 
undervoltage lockout, and overtemperature. 
DRV8860A does not include open load detection. 
Fault information for each channel can be read out 
through serial interface and indicated by an external 
fault pin.

Device Information(1)

PART NUMBER PACKAGE PACKAGE SIZE 2

DRV8860
TSSOP (16) 5.00mm × 6.40mm

HTSSOP (16) 5.00mm × 4.40mm

DRV8860A TSSOP (16) 5.00mm × 6.40mm

(1) For all available packages, see the orderable addendum at 
the end of the datasheet.

(2) The package size (length × width) is a nominal value and 
includes pins, where applicable.
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4 Pin Configuration and Functions
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Figure 4-1. PW (TSSOP) PACKAGE(TOP VIEW)
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Figure 4-2. PWP (HTSSOP) PACKAGE(TOP VIEW)

Pin Functions
NAME PIN I/O (1) DESCRIPTION EXTERNAL COMPONENTS OR CONNECTIONS

GND 5 — Device ground All pins must be connected to ground

VM 1 — Motor power supply Connect to motor supply voltage. Bypass to GND with a 0.1μF ceramic capacitor 
plus a 10μF electrolytic capacitor.

ENABLE 8 I Output stage enable 
control input

Logic high to enable outputs, logic low to disable outputs. Internal logic and 
registers can be read and written to when ENABLE is logic low. Internal pulldown.

LATCH 4 I Serial latch signal Refer to serial communication waveforms. Internal pulldown.

CLK 3 I Serial clock input Rising edge clocks data into part for write operations. Falling edge clocks data out 
of part for read operations. Internal pulldown.

DIN 2 I Serial data input Serial data input from controller. Internal pulldown.

DOUT 6 O Serial data output Serial data output to controller. Open-drain output with internal pullup.

nFAULT 7 OD Fault Logic low when in fault condition. Open-drain output requires external pullup.
Faults: OCP, OTS, UVLO, OL (DRV8860 only)

OUT1 16 O Low-side output 1 NFET output driver. Connect external load between this pin and VM

OUT2 15 O Low-side output 2 NFET output driver. Connect external load between this pin and VM

OUT3 14 O Low-side output 3 NFET output driver. Connect external load between this pin and VM

OUT4 13 O Low-side output 4 NFET output driver. Connect external load between this pin and VM

OUT5 12 O Low-side output 5 NFET output driver. Connect external load between this pin and VM

OUT6 11 O Low-side output 6 NFET output driver. Connect external load between this pin and VM

OUT7 10 O Low-side output 7 NFET output driver. Connect external load between this pin and VM

OUT8 9 O Low-side output 8 NFET output driver. Connect external load between this pin and VM

(1) Directions: I = input, O = output, OD = open-drain output

4.1 External Components
COMPONENT PIN 1 PIN 2 RECOMMENDED

C(VM1) VM GND
0.1 µF ceramic capacitor rated for VM

10 µF electrolytic capacitor rated for VM

R(nFAULT) V3P3 (1) nFAULT > 4.7kΩ

(1) V3P3 is not a pin on the DRV8860, but a V3P3 supply voltage pullup is required for open-drain output nFAULT.
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5 Specifications
5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) (1) (2) (3)

MIN MAX UNIT
Power supply voltage range VM –0.3 40 V

Digital input pin current range ENABLE, LATCH, CLK, DIN 0 20 mA

Digital output pin voltage range DOUT, nFAULT –0.5 7 V

Digital output pin current DOUT, nFAULT –0.5 7 V

Output voltage range OUTx –0.3 40 V

Output current range OUTx Internally limited A

Operating virtual junction temperature range, TJ –40 150 °C

(1) Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating 
conditions” is not implied. Exposure to absolute–maximum–rated conditions for extended periods may affect device reliability.

(2) All voltage values are with respect to network ground terminal.
(3) Power dissipation and thermal limits must be observed

5.2 Handling Ratings
MIN MAX UNIT

Tstg Storage temperature range –60 150 °C

V(ESD) Electrostatic discharge

Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all 
pins (1) –2 2 kV

Charged device model (CDM), per JEDEC specification 
JESD22-C101, all pins (2) –500 500 V

(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.

5.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
VM Motor power supply voltage range 8 38 V

IOUT Low-side driver current capability 560 mA

TA Operating ambient temperature range –40 85 °C

5.4 Thermal Information (1)

over operating free-air temperature range (unless otherwise noted)

THERMAL METRIC
TSSOP HTSSOP

UNIT
PW (16 PINS) PWP (16 PINS)

ΘJA Junction-to-ambient thermal resistance 103 40.9 °C/W

RθJC(TOP) Junction-to-case (top) thermal resistance 37.9 28.5 °C/W

RθJB Junction-to-board thermal resistance 48 23.2 °C/W

ΨJT Junction-to-top characterization parameter 3 0.9 °C/W

ΨJB Junction-to-board characterization parameter 47.4 23.0 °C/W

RθJC(BOTTOM) Junction-to-case (bottom) thermal resistance N/A 3.0 °C/W

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.
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5.5 Electrical Characteristics
TA = 25°C, over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
POWER SUPPLIES
I(VM) VM operating supply current VM = 24V 3 4.5 mA

V(UVLO) VM undervoltage lockout voltage VM rising 8.2 V

LOGIC-LEVEL INPUTS (DIN, CLK, LATCH, ENABLE)
VIL Input low voltage 0 0.7 V

VIH Input high voltage 1.5 5.3 V

VHYS Input hysteresis 100 mV

IIL Input low current VIN = 0 –20 20 µA

IIH Input high current VIN = 3.3V 100 µA

RPD Input pulldown resistance 100 kΩ

nFAULT, DOUT OUTPUTS (OPEN-DRAIN OUTPUTS)
VOL Output low voltage IO = 5mA 0.5 V

IOH Output high leakage current VO = 3.3V, nFAULT –1 1 µA

RPU Input pullup resistance DOUT only (Pull up to internal 5.7V) 1.4 kΩ

LOW-SIDE FET DRIVERS

Rds(on) FET on resistance
VM = 24V, IO = 150mA, TJ = 25°C 1.5

Ω
VM = 24V, IO = 150mA, TJ = 85°C 1.8

IOFF Off-state leakage current
VM = 24V, TJ = 25°C, DRV8860 0 30

µA
VM = 24V, TJ = 25°C, DRV8860A -0.5 0.5

HIGH-SIDE FREE-WHEELING DIODES
VF Diode forward voltage VM = 2 4V, IO = 150mA, TJ = 25°C 0.9 V

PROTECTION CIRCUITS
IOCP Overcurrent protection trip level Each channel separately monitored 620 mA

IOL Open load detect pull-down current Per channel, DRV8860 only 30 µA

VOL Open load detect threshold voltage Per channel, DRV8860 only 1.2 V

TTSD Thermal shutdown temperature Die temperature 150 160 180 °C

THYS Thermal shutdown hysteresis Die temperature 35 °C

PWM CHOPPING FREQUENCY

fPWM PWM chopping frequency

Duty cycle is > 25% 45 50 55

kHzDuty cycle is 25% 22 25 28

Duty cycle is 12.5% 11 12.5 14

5.6 Timing Requirements
MIN TYP MAX UNIT

tF Fall time IO = 150mA, VM = 24V, resistive load 50 300 ns

tOCP Overcurrent protection deglitch 
time

VM = 24V 2.0 3.0 3.85 µs

tOL Open load detect deglitch time Each channel separately monitored 14 17 20 µs
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Figure 5-1. Serial Interface

Table 5-1. Serial Timing
NO. REF DES DESCRIPTION MIN TYP MAX UNIT

1 tCLK CLK cycle time 5 µs

2 tCLKH CLK high time 2.5 µs

3 tCLKL CLK low time 2.5 µs

4 tSU(DIN) Setup time, DIN to CLK 1 µs

5 tH(DIN) Hold time, DIN to CLK 1 µs

6 tSU(LATCH) Setup time, LATCH to CLK 1 µs

7 tH(LATCH) Hold time, LATCH to CLK 1 µs

8 tOFF(LATCH) Inactive time between writes and read 2 µs

9 tD(DOUT) Delay time, CLK to DOUT 1.5 µs

LATCH

CLK

Part 1

X X

Part 2 Part 3 Part 4

tf(LATCH) tr(LATCH) tH(LATCH)

Figure 5-2. Special Commands

Table 5-2. Special Commands
NO. REF DES DESCRIPTION MIN TYP MAX UNIT
10 tf(LATCH) LATCH fall to CLK rise 1 µs

11 tr(LATCH) CLK fall to LATCH rise 1 µs

12 tH(LATCH) LATCH high time 2 µs
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5.7 Typical Characteristics
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6 Detailed Description
6.1 Overview
The DRV8860 is an integrated 8-channel low side driver with overcurrent protection and open/short detection. It 
has built-in diodes to clamp turn-off transients generated by inductive loads, and can be used to drive unipolar 
stepper motors, DC motors, relays, solenoids, or other loads.

DRV8860 can supply up to 200mA x 8 channel continuous output current. The current driving capability 
increases with lower PWM duty cycle. A single channel can deliver up to 560mA continuous output current. 
Refer to the current capability table for details.

A serial interface is provided to control the DRV8860 output drivers, configure internal register settings, and 
read the fault status of each channel. Multiple DRV8860 devices can be daisy-chained together to use a single 
serial interface. Energizing-time and holding-PWM-duty cycle are configurable through the serial interface as 
well. These functions allow for cooler running than traditional always-on solutions.

Internal shutdown functions are provided for overcurrent protection, short-circuit protection, under voltage 
lockout and over temperature. DRV8860 can diagnosis an open load condition. DRV8860A does not include 
open load detection. Fault information for each channel can be read out through serial interface and is indicated 
by an external fault pin.
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6.2 Functional Block Diagram
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6.3 Feature Description
6.3.1 Recommended Output Current

DRV8860 current capability will depend on several system application parameters such as system ambient 
temperature, maximum case temperature, and overall output duty cycle. The PWP package provides a better 
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heatsinking capability through the PowerPAD™; and therefore, is cable of driving higher output current or 
operating at a slightly lower temperature than the device in PW package.

OUTPUT CURRENT RECOMMENDATION (PW PACKAGE) TA = 25°C
CONFIGURATION OUTPUT CURRENT CAPACITY
1x output on (100% duty cycle) 566mA

2x outputs on (100% duty cycle) 400mA per output

4x outputs on (100% duty cycle) 283mA per output

8x outputs on (100% duty cycle) 200mA per output
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Figure 6-1. Output Current Capacity vs Duty Cycle for PW Package
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Figure 6-2. Maximum Current Capacity vs Duty Cycle when Paralleling Outputs for DRV8860PW
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6.3.2 Daisy Chain Connection

Two or more DRV8860 devices may be connected together to use a single serial interface. The SDATOUT pin of 
the first device in the chain is connected to the SDATIN pin of the next device. The SCLK, LATCH, RESET, and 
nFAULT pins are connected together.

Timing diagrams are shown in Figure 6-3 and Figure 6-4 for the configuration of single devices, as well as two 
devices in daisy-chain connection.
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Figure 6-3. Single Device Connection
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6.3.4 Protection Circuits

The DRV8860 is fully protected against undervoltage, overcurrent and overtemperature events.

6.3.4.1 Overcurrent Protection (OCP)

When output current exceeds OCP trigger level, corresponding channel will be automatically turned off. nFault 
pin will be set low and corresponding OCP flag in fault register will be set to 1.

Over current faults are automatically cleared whenever the corresponding output is turned off by setting the Data 
register bit to ‘0’. Alternatively, a Fault Reset special command will also clear this value. In either case, once all 
bits in the Fault register are clear, nFAULT is released.

6.3.4.2 Open Load Detection (OL) - DRV8860 only

When any output is in off status (the corresponding Data Register bit is set to ‘0’), a current sink pulls the node 
down with approximately 30 µA. If the voltage on the pin is sensed to be less than 1.2V, then an open load 
condition is reported. nFAULT is driven low and the OL bit of the fault register (F8:F1) corresponding to the 
specific channel is set.

Open load faults are automatically cleared whenever the corresponding output is turned on by setting the Data 
register bit to ‘1’. Alternatively, a Fault Reset special command will also clear this value. In either case, once all 
bits in the Fault register are clear, nFAULT is released.

6.3.4.3 Thermal Shutdown (TSD)

If the die temperature exceeds safe limits, all outputs will be disabled, and the nFAULT pin will be driven low. 
Once the die temperature has fallen to a safe level, operation will automatically resume. The nFAULT pin will be 
released after operation has resumed.

6.3.4.4 Undervoltage Lockout (UVLO)

If at any time the voltage on the VM pin falls below the undervoltage lockout threshold voltage, all circuitry in the 
device will be disabled and internal logic will be reset. Operation will resume when VM rises above the UVLO 
threshold. nFAULT will not be asserted in this condition.

6.3.4.5 Digital Noise Filter

The DRV8860 features an internal noise filter on all digital inputs. In a noisy system, noise may disturb the serial 
daisy-chain interface. Without an input filter, this noise may result in an unexpected behavior or output state. The 
digital input filter is capable of removing unwanted noise frequencies while allowing fast communication over the 
serial interface.
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6.4 Device Functional Modes
6.4.1 Internal Registers

The DRV8860 is controlled with a simple serial interface. There are three register banks that are used during 
operation: the Data register, the Control register, and the Fault register.

Register data movement flow and direction will be affected by special command.

 

Figure 6-5. Register Data Movement

In default condition, 8 Bit shift register data moves into output control register DATA-REG.
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Figure 6-6. 8 Bit Shift Register Data Movement

6.5 Programming
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6.5.1 Serial Control Interface

DRV8860 is using a daisy chain serial interface. Data is latched into the register on the rising edge of the LATCH 
pin. Data is clocked in on the rising edge of CLK when writing, and data is clocked out on the falling edge of CLK 
when reading.

6.5.1.1 Data Writing Waveform
 

LATCH

CLK

DIN

1 2 3 4 5 6 7 8

xxxx
xxxx
xxxx

xxxxx
xxxxx

Data Register

xxxxxxxxxxxx
xxxxxxxxxxxx

xxxxxxxxxx
xxxxxxxxxx
xxxxxxxxxx

A_D8 A_D7 A_D6 A_D5 A_D4 A_D3 A_D2 A_D1

Data A
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Old Data Register Contents

Figure 6-7. Writing Data Register – Single Device

LATCH

CLK

DIN 1

DOUT 1 / DIN 2

1 2 3 4 5 6 7 8

xx
xx

xxx

9 10 11 12 13 14 15 16

xxxxxxxxxxxx
Data Register 1xxxxxxxxxxxxxxxxxxxxxOld Data Register Contents ± Device #1

xxxx
xxxx
xxxx
xxxx

A_D8 A_D7 A_D6 A_D5 A_D4 A_D3 A_D2 A_D1

A_D8 A_D7 A_D6 A_D5 A_D4 A_D3 A_D2 A_D1

B_D8 B_D7 B_D6 B_D5 B_D4 B_D3 B_D2 B_D1

Data B

Data Register 2

xxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxOld Data Register Contents ± Device #2 Data A

Figure 6-8. Writing Data Register – Daisy Chain

Figure 6-9. Writing Data Register – Data Flow
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6.5.1.2 Fault Register Reading Waveform

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Figure 6-10. Reading Fault Register – Single Device

21 43 65 87 109 1211 1413 1615 1817 2019 2221

Figure 6-11. Reading Fault Register – Daisy Chain

Figure 6-12. Reading Fault Register – Data Flow
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6.5.1.3 Special Command

Besides output ON/OFF control and fault status reading back, DRV8860 has special functions to make system 
more robust or power efficient. These functions will need special command to initiate the device or configure the 
internal registers.

There are 5 Special Commands:

1. Write Control Register command
2. Read Control Register command
3. Read Data Register command
4. Fault Register Reset command
5. PWM Start command

Special wave form pattern on CLK and LATCH pin will issue the special command, as below

LATCH

CLK 1

xxx
xxx
xxx
xxx

1 2 1 2 33 4 5 6 1 2 3 4 5 6

Part 2Part 1 Part 3 Part 4

Figure 6-13. Special Command

SPECIAL COMMAND
CLK CYCLES IN EACH PART

Part 1 Part 2 Part 3 Part 4
Write Control Register 1 2 2 3

Read Control Register 1 4 2 3

Read Data Register 1 4 4 3

Fault Register Reset 1 2 4 3

PWM Start 1 6 6 3
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6.5.1.3.1 Special command: Write Control Register

When Write-Control-Register command is issued, the following serial data will be latched into timing and duty 
control register.

LATCH

CLK

DIN

1 2 3 4 5 6 7 8

Control Register

xxxx
xxxx
xxxx

A_C8 A_C7 A_C6 A_C5 A_C4 A_C3 A_C2 A_C1

Control A

1

x
x

1 2 1 2 1 2 3

xxxxxxxxx
xxxxxxxxxxxxxxxxxx

Figure 6-14. Writing Control Register – Single Device

xxxxxxxxxxxxxxxxxxxxxxxxxxxxOld Control Register Contents ± Device #1

LATCH

CLK

DIN 1

1 2 3 4 5 6 7 8

xxxx
xxx
xxx

A_C8 A_C7 A_C6 A_C5 A_C4 A_C3 A_C2 A_C1

Control B

1

xx
xx

1 2 1 2 1 2 3

xxxxxxxxx
DOUT 1 / DIN 2

Control Register 1

9 10 11 12 13 14 15 16

B_C8 B_C7 B_C6 B_C5 B_C4 B_C3 B_C2 B_C1

A_C8 A_C7 A_C6 A_C5 A_C4 A_C3 A_C2 A_C1xxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxOld Control Register Contents ± Device #2 Control AControl Register 2

xxxxxxxxxxxxxxxxxx

Figure 6-15. Writing Control Register – Daisy Chain

Figure 6-16. Writing Control Register – Data Flow
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6.5.1.3.2 Special command: Read Control Register

When Read-Control-Register command is issued, control register content will be copied to internal shift register 
and following CLK will shift this content out from DOUT pin. This provides a mechanism for system to verify the 
control register is correctly programmed.

Control Register Contents A

LATCH

CLK 1 2 3 4 5 6 7 8

DOUT

xxxxx
xxxx
xxxx

A_C8 A_C7 A_C6 A_C5 A_C4 A_C3 A_C2 A_C1

1

x
x

1 2 1 2 1 2 33 4

Control Register

xxxxxxxxx

Figure 6-17. Read Control Register – Single Device

LATCH

CLK 1 2 3 4 5 6 7 8

DOUT 1 / DIN 2 A_C8 A_C7 A_C6 A_C5 A_C4 A_C3 A_C2 A_C1

1

xx
xx

1 2 1 2 1 2 33 4

DOUT 2

xxxxxxxxxx

9 10 11 12 13 14 15

xxxxxxxxxxxx

Control Register Contents AControl Register #1

Control Register Contents BControl Register #2

A_D8 A_D7 A_D6 A_D5 A_D4 A_D3 A_D2xxxxxxxxxxB_D8 B_D7 B_D6 B_D5 B_D4 B_D3 B_D2 B_D1

16

A_D1xxx

Figure 6-18. Read Control Register – Daisy Chain

Figure 6-19. Read Control Register – Data Flow
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6.5.1.3.3 Special command: Read Data Register

When Read-Data-Register command is issued, internal output data register content will be copied to internal 
shift register and following CLK will shift this content out from DOUT pin. This provides a mechanism for system 
to verify the output data is correctly programmed. It makes system more robust in noisy system.

Data Register Contents A

LATCH

CLK 1 2 3 4 5 6 7 8

xxxxx
xxxx

A_D8 A_D7 A_D6 A_D5 A_D4 A_D3 A_D2 A_D1

1

xx
1 2 1 2 33 4

DOUT

Data Register

1 2 3 4

xxxxxxxxxxx

Figure 6-20. Reading Data Register – Single Device

Data Register Contents A

LATCH

CLK 1 2 3 4 5 6 7 8

A_D8 A_D7 A_D6 A_D5 A_D4 A_D3 A_D2 A_D1

1

x
x

1 2 1 2 33 4

DOUT 1 / DIN 2

Data Register 1

1 2 3 4

xxxxxxxxxx
DOUT 2

Data Register Contents BData Register 2

9 10 11 12 13 14 15

A_D8 A_D7 A_D6 A_D5 A_D4 A_D3 A_D2xxxxxxxxxxB_D8 B_D7 B_D6 B_D5 B_D4 B_D3 B_D2 B_D1

xxxxxxxxxxxx

16

A_D1xxx

Figure 6-21. Reading Data Register – Daisy Chain

Figure 6-22. Reading Data Register – Data Flow
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6.5.1.3.4 Special command: Fault Register Reset

When Fault-Register-Reset command is issued, internal 16bit fault register will be cleared. System can use this 
method to clear out all fault condition in every chained device at once.

LATCH

CLK 1
xxx
xxx
xxx

1 2 1 2 3

Fault Register

1 2 3 4

Fault Register Contents

nFAULT Fault Condition No Fault Condition

xxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxx

Figure 6-23. Fault Register Reset

6.5.1.3.5 Special command: PWM Start

When Fault-Register-Reset command is issued, output channel will ignore energizing time and directly enter into 
PWM mode following the setting in control register.

LATCH

CLK 1
xxx
xxx 1 2 1 2 3

OUTx

3 4 5 6 1 2 3 4 5 6
xxxxxxxxxxxxx
xxxxxxxxxxxxx

Max-On Time PWM Chopping

Figure 6-24. PWM Start Command
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6.5.1.4 Output Energizing and PWM Control

The device output is defined by two stages: Energizing Phase and PWM Phase.

During the Energizing phase, the channel is turned on with 100% duty cycle for a duration set by Control register 
bits C4:C1.

In PWM chopping phase, with the PWM Duty Cycle defined by Control register bits C7:C5.

The behavior of each bit in the Control Register is described in Table 6-1.

Table 6-1. Control Register Settings
C8 C7 C6 C5 C4 C3 C2 C1 Value DESCRIPTION

0 X X X X X X X N/A Outputs always in Energizing mode

1 X X X 0 0 0 0 0ms No Energizing, starts in PWM chopping

1 X X X 0 0 0 1 3ms

Sets the Energizing Time (100% duty cycle) before 
switching to PWM Phase

1 X X X 0 0 1 0 5ms

1 X X X 0 0 1 1 10ms

1 X X X 0 1 0 0 15ms

1 X X X 0 1 0 1 20ms

1 X X X 0 1 1 0 30ms

1 X X X 0 1 1 1 50ms

1 X X X 1 0 0 0 80ms

1 X X X 1 0 0 1 110ms

1 X X X 1 0 1 0 140ms

1 X X X 1 0 1 1 170ms

1 X X X 1 1 0 0 200ms

1 X X X 1 1 0 1 230ms

1 X X X 1 1 1 0 260ms

1 X X X 1 1 1 1 300ms

1 0 0 0 X X X X 0% Output is off after Energizing Phase

1 0 0 1 X X X X 12.50% 12.5kHz

Sets PWM chopping duty cycle. DC is the 
duty cycle that the low-side FET is on.

1 0 1 0 X X X X 25.00% 25kHz

1 0 1 1 X X X X 37.50%

50kHz

1 1 0 0 X X X X 50.00%

1 1 0 1 X X X X 62.50%

1 1 1 0 X X X X 75.00%

1 1 1 1 X X X X 87.50%

There are five operation cases as described in Figure 6-25 through Figure 6-29.

The output is turned on with 100% duty cycle.
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OUTx Voltage (V)

Time (ms)

VM

OUTx Current (mA)

Time (ms)

VM/RL

Max-On time

Figure 6-25. Case 1: Timer Enable Bit (C8) is 0 (Default Value)

The output is turned on in PWM chopping mode with duty cycle defined by Control register bits C7:C5.
OUTx Voltage (V)

Time (ms)

VM

OUTx Current (mA)

Time (ms)

DC*VM/RL

PWM Chopping

Figure 6-26. Case 2: Timer Enable Bit (C8) is 1 and Energizing Timing Bits (C4:C1) are 0000
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The output is turned on in Energizing mode with 100% duty cycle for a duration set by Control register bits 
C4:C1. After the timer expires, the output switches to PWM chopping mode with PWM Duty Cycle defined by 
Control register bits C7:C5.

OUTx Voltage (V)

Time (ms)

VM

OUTx Current (mA)

Time (ms)

VM/RL

DC*VM/RL

Max-On time PWM Chopping

Figure 6-27. Case 3: Timer Enable Bit (C8) is 1, Energizing Timing Bits (C4:C1) are NOT 0000, and PWM 
Duty Bits (C7:C5) are NOT 000

The output is turned on in Energizing mode with 100% duty cycle for a duration set by Control register bits 
C4:C1. After the timer expires, the output is turned off.

OUTx Voltage (V)

Time (ms)

VM

OUTx Current (mA)

Time (ms)

VM/RL

Max-On time

Figure 6-28. Case 4: Timer Enable Bit (C8) is 1, Energizing Timing Bits (C4:C1) are NOT 0000, and PWM 
Duty Bits (C7:C5) are 00
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6.5.1.4.1 PWM Start Special Command Used

The output is turned on in Energizing mode with 100% duty cycle, and a timer is enabled with duration set by 
Control register bits C4:C1. If the PWM Start special command is received before the timer expires, then the 
output switches to PWM chopping mode with PWM Duty Cycle defined by Control register bits C7:C5. If the 
timer expires and no PWM Start is received, then the device will stay in Energizing mode regardless of other 
PWM Start commands.

OUTx Voltage (V)

Time (ms)

VM

OUTx Current (mA)

Time (ms)

VM/RL

DC*VM/RL

Max-On time

PWM Chopping

PWM Start

Figure 6-29. Case 5: Timer Enable Bit (C8) is 0, Energizing Timing Bits (C4:C1) are NOT 0000, and PWM 
Duty Bits (C7:C5) are NOT 000
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7 Register Maps

7.1 Data Register
The Data register is used to control the status of each of the eight outputs:

Figure 7-1. Data Register
D8 D7 D6 D5 D4 D3 D2 D1

OUT8 OUT7 OUT6 OUT5 OUT4 OUT3 OUT2 OUT1

R/W R/W R/W R/W R/W R/W R/W R/W

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

When any bit is ‘1’, the corresponding output will be active. When any bit is ‘0’, the output will be inactive.

The data register is the default write location for the serial interface. In order to read back data from this register, 
the Data Register Readout special command is used.

7.2 Fault Register
The Fault register can be read to determine if any channel exist fault condition. OCP is an overcurrent fault and 
OLD is an open load fault. OLD is not included on the DRV8860A

Figure 7-2. Fault Register
F16 F15 F14 F13 F12 F11 F10 F9

OUT8 OCP OUT7 OCP OUT6 OCP OUT5 OCP OUT4 OCP OUT3 OCP OUT2 OCP OUT1 OCP

R/W R/W R/W R/W R/W R/W R/W R/W

F8 F7 F6 F5 F4 F3 F2 F1

OUT8 OL OUT7 OL OUT6 OL OUT5 OL OUT4 OL OUT3 OL OUT2 OL OUT1 OL

R/W R/W R/W R/W R/W R/W R/W R/W

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

When any fault occurs, nFAULT pin will be driven low and corresponding Fault register bit will be set up as ‘1’. 
OCP is a flag indicating overcurrent fault. ODP is a flag indicating open load fault.

Fault bits can be reset by two approaches:

1. Special command ‘FAULT RESET’ clear all fault bits.
2. Setting Data register to ON will clear corresponding OLD bits (DRV8860 only)

Setting Data register to OFF will clear corresponding OCP bits.

7.3 Control Register
The Control register is used to adjust the Energizing Time and PWM Duty Cycle of outputs:

Figure 7-3. Control Register
C8 C7 C6 C5 C4 C3 C2 C1

Over All Enable PWM Duty Cycle control Energizing Time control

R/W R/W R/W

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Special command ‘WRITE CONTROL REGISTER’ is used to program control register.

Special command ‘READ CONTROL REGISTER’ is used to read back control register content.
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8 Application and Implementation

Note

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

8.1 Application Information
The DRV8860 is an eight channel low side driver with protection features. The following design is a common 
application of the DRV8860.

8.2 Typical Application

LATCH

OUT1

OUT2

OUT3

OUT4

OUT5

OUT6

OUT7

OUT8

VM

GND

DIN

CLK

DOUT

nFAULT

ENABLE

DRV8860PWP

P
P

A
D

0.1uF10uF

VM
VM

V3P3

4.7k� 

8.2.1 Design Requirements

Table 8-1. Design Parameters
Parameter Value

Input voltage range 8V – 38V

Current 330mA per channel
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8.2.2 Detailed Design Procedure
8.2.2.1 Drive Current

The current path is from VM, through the load, into the low-side sinking driver. Power dissipation I2R losses in 
one sink are calculated using Equation 1.

PD = I2 x RDS(on) (1)

8.2.3 Application Curves

Figure 8-1. PWM Operation

Power Supply Recommendations
The DRV8860 is designed to operate from an input voltage supply (VM) range between 8 and 38V. A 0.1-µF 
ceramic capacitor rated for VM must be placed as close as possible to the VM pin. In addition to the local 
decoupling cap, additional bulk capacitance is required and must be sized accordingly to the application 
requirements.

Bulk capacitance sizing is an important factor in motor drive system design. It is dependent on a variety of 
factors including:
• Type of power supply
• Acceptable supply voltage ripple
• Parasitic inductance in the power supply wiring
• Type of load
• Load startup current

The inductance between the power supply and motor drive system will limit the rate current can change from the 
power supply. If the local bulk capacitance is too small, the system will respond to excessive current demands or 
dumps from the motor with a change in voltage. The user should size the bulk capacitance to meet acceptable 
voltage ripple levels.

The datasheet generally provides a recommended value but system level testing is required to determine the 
appropriate sized bulk capacitor.
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Local 
Bulk Capacitor

Parasitic Wire

Inductance

+

±

Motor 

Driver

Power Supply Motor Drive System

VM

GND

+

IC Bypass 
Capacitor

Figure 8-2. Example Setup of Motor Drive System with External Power Supply

8.1 Power Supply and Logic Sequencing

There is no specific sequence for powering-up the DRV8860. It is okay for digital input signals to be present 
before VM is applied. After VM is applied to the DRV8860, it begins operation based on the status of the control 
pins.

8.3 Layout
8.3.1 Layout Guidelines

• The VM pin should be bypassed to GND using a low-ESR ceramic bypass capacitor with a recommended 
value of 0.1μF rated for VM.

• This capacitor should be placed as close as possible to the VM pin on the device with a thick trace or ground 
plane connection to the device GND pin.

• The VM pin must be bypassed to ground using and appropriate bulk capacitor. This component must be 
located close to the DRV8860.

8.3.2 Layout Example

Where the pull-up voltage (V3P3) is an external supply in the range of the recommended operating conditions for 
the digital open-drain outputs.

VM OUT1

DIN

CLK

LATCH

GND

DOUT

nFAULT

ENABLE

OUT2

OUT3

OUT4

OUT5

OUT6

OUT7

OUT8

 

10 µF

0.1 µF

V3P3

 

Figure 8-3. DRV8860 Layout
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8.3.3 Thermal Consideration

The DRV8860 device has thermal shutdown (TSD) as described in the Section 6.3.4.3 section. If the die 
temperature exceeds approximately 150°C, the device is disabled until the temperature drops to a safe level.

Any tendency of the device to enter TSD is an indication of either excessive power dissipation, insufficient 
heatsinking, or too high of an ambient temperature.

8.3.3.1 Power Dissipation

Power dissipation in the DRV8860 device is dominated by the power dissipated in the output FET resistance, 
RDS(on). Use the following equation to calculate the estimated average power dissipation of each output when 
running a driving a load.

PD = RDS(on) x IO2 (2)

where:

• PD is the power dissipation of one channel
• RDS(on) is the resistance of each FET
• IO is the RMS output current being applied to each channel

IO is equal to the average current into the channel. Note that at startup, this current is much higher than normal 
running current; these peak currents and their duration must be also be considered.

The total device dissipation is the power dissipated in each channel added together.

The maximum amount of power that can be dissipated in the device is dependent on ambient temperature and 
heatsinking.

Note

RDS(on) increases with temperature, so as the device heats, the power dissipation increases. This fact 
must be taken into consideration when sizing the heatsink.

8.3.3.2 Heatsinking

The PowerPAD package uses an exposed pad to remove heat from the device. For proper operation, this pad 
must be thermally connected to copper on the PCB to dissipate heat. On a multi-layer PCB with a ground plane, 
this connection can be accomplished by adding a number of vias to connect the thermal pad to the ground 
plane.

On PCBs without internal planes, a copper area can be added on either side of the PCB to dissipate heat. If 
the copper area is on the opposite side of the PCB from the device, thermal vias are used to transfer the heat 
between top and bottom layers.

For details about how to design the PCB, refer to the TI application report, PowerPAD™ Thermally Enhanced 
Package (SLMA002), and the TI application brief, PowerPAD Made Easy™ (SLMA004), available at www.ti.com. 
In general, the more copper area that can be provided, the more power can be dissipated.
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9 Device and Documentation Support
9.1 Trademarks
PowerPAD™ is a trademark of Texas Instruments.
All trademarks are the property of their respective owners.

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

Changes from Revision E (November 2015) to Revision F (October 2026) Page
• Updated Figure 6-10 and Figure 6-11.............................................................................................................. 17

Changes from Revision D (October 2015) to Revision E (November 2015) Page
• Added timing diagrams Figure 5-1, Figure 5-2 and Table 5-1, Table 5-2........................................................... 5

Changes from Revision C (October 2014) to Revision D (October 2015) Page
• Added I(VM) MAX = 4.5V.....................................................................................................................................5
• Added IOFF for DRV8860A .................................................................................................................................5
• Changed tOCP From: MIN = 2.7 To: 2.0 μs......................................................................................................... 5
• Updated Functional Block Diagram.................................................................................................................... 9
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Changes from Revision A (November 2013) to Revision B (July 2014) Page
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• Deleted Features: Programmable Current Profile.............................................................................................. 1
• Updated the Application List ..............................................................................................................................1
• Changed Description sentence From: These functions allow for lower temperature operation rather than 

traditional always-on solutions. To: These functions allow for cooler running than traditional always-on 
solutions..............................................................................................................................................................1

• Added the Handling Ratings table......................................................................................................................4
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PACKAGING INFORMATION

Orderable part number Status
(1)

Material type
(2)

Package | Pins Package qty | Carrier RoHS
(3)

Lead finish/
Ball material

(4)

MSL rating/
Peak reflow

(5)

Op temp (°C) Part marking
(6)

DRV8860APW Obsolete Production TSSOP (PW) | 16 - - Call TI Call TI -40 to 85

DRV8860APWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 8860A

DRV8860APWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 8860A

DRV8860PWPR Active Production HTSSOP (PWP) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 8860PWP

DRV8860PWPR.A Active Production HTSSOP (PWP) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 8860PWP

DRV8860PWPR.B Active Production HTSSOP (PWP) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 8860PWP

DRV8860PWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 8860

DRV8860PWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 8860

DRV8860PWR.B Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 8860

DRV8860PWRG4 Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 8860

DRV8860PWRG4.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 8860

DRV8860PWRG4.B Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 8860
 
(1) Status:  For more details on status, see our product life cycle.

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

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

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

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

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

 
Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.
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Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI 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. TI 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. TI 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 TI part(s) at issue in this document sold by TI to Customer on an annual basis.
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TAPE AND REEL INFORMATION

Reel Width (W1)

REEL DIMENSIONS

A0
B0
K0
W

Dimension designed to accommodate the component length
Dimension designed to accommodate the component thickness
Overall width of the carrier tape
Pitch between successive cavity centers

Dimension designed to accommodate the component width

TAPE DIMENSIONS

K0  P1

B0 W

A0Cavity

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Pocket Quadrants

Sprocket Holes

Q1 Q1Q2 Q2

Q3 Q3Q4 Q4 User Direction of Feed

P1

Reel
Diameter

 
*All dimensions are nominal

Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

DRV8860APWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

DRV8860PWPR HTSSOP PWP 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

DRV8860PWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

DRV8860PWRG4 TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

Width (mm)

W L

H

 
*All dimensions are nominal

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

DRV8860APWR TSSOP PW 16 2000 350.0 350.0 43.0

DRV8860PWPR HTSSOP PWP 16 2000 350.0 350.0 43.0

DRV8860PWR TSSOP PW 16 2000 350.0 350.0 43.0

DRV8860PWRG4 TSSOP PW 16 2000 350.0 350.0 43.0
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PACKAGE OUTLINE

C

14X 0.65

2X
4.55

16X 0.30
0.17

6.6
6.2 TYP

1.2 MAX

0.15
0.05

0.25
GAGE PLANE

0 -8

4X (0 -12 )

B 4.5
4.3

NOTE 4

A

5.1
4.9

NOTE 3

0.75
0.50

(0.15) TYP

TSSOP - 1.2 mm max heightPW0016A
SMALL OUTLINE PACKAGE

4220204/B   12/2023

1

8
9

16

0.1 C A B

PIN 1 INDEX AREA

SEE DETAIL  A

0.1 C

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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
    exceed 0.15 mm per side. 
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
5. Reference JEDEC registration MO-153.
 

SEATING
PLANE

A  20DETAIL A
TYPICAL

SCALE  2.500
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EXAMPLE BOARD LAYOUT

0.05 MAX
ALL AROUND

0.05 MIN
ALL AROUND

16X (1.5)

16X (0.45)

14X (0.65)

(5.8)

(R0.05) TYP

TSSOP - 1.2 mm max heightPW0016A
SMALL OUTLINE PACKAGE

4220204/B   12/2023

NOTES: (continued)
 
6. Publication IPC-7351 may have alternate designs. 
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
 

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 10X

SYMM

SYMM

1

8 9

16

15.000

METALSOLDER MASK
OPENING

METAL UNDER
SOLDER MASK

SOLDER MASK
OPENING

EXPOSED METALEXPOSED METAL

SOLDER MASK DETAILS

NON-SOLDER MASK
DEFINED

(PREFERRED)

SOLDER MASK
DEFINED
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EXAMPLE STENCIL DESIGN

16X (1.5)

16X (0.45)

14X (0.65)

(5.8)

(R0.05) TYP

TSSOP - 1.2 mm max heightPW0016A
SMALL OUTLINE PACKAGE

4220204/B   12/2023

NOTES: (continued)
 
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
    design recommendations.   
9. Board assembly site may have different recommendations for stencil design.
 

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 10X

SYMM

SYMM

1

8 9

16
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PACKAGE OUTLINE

C

14X 0.65

2X
4.55

16X 0.30
0.17

6.6
6.2 TYP

0.15
0.05

0.25
GAGE PLANE

0 -8

1.2 MAX3.55
2.68

2.46
1.75

4X (0 -12 )

B 4.5
4.3

A

5.1
4.9

NOTE 3

0.75
0.50

(0.15) TYP

PowerPAD   TSSOP - 1.2 mm max heightPWP0016J
SMALL OUTLINE PACKAGE

4223595/B   12/2023

1

8
9

16

0.1 C A B

PIN 1 INDEX
AREA

SEE DETAIL  A

0.1 C

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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
    exceed 0.15 mm per side. 
4. Reference JEDEC registration MO-153.
 

SEATING
PLANE

TM

PowerPAD is a trademark of Texas Instruments.

A  20DETAIL A
TYPICAL

SCALE  2.500

THERMAL
PAD

1

8 9

16



www.ti.com

EXAMPLE BOARD LAYOUT

0.05 MAX
ALL AROUND

0.05 MIN
ALL AROUND

16X (1.5)

16X (0.45)

14X (0.65)

(5.8)

(R0.05) TYP

(3.4)
NOTE 8

(5)
NOTE 8

(1.2) TYP

(0.6)

(1.2) TYP

( 0.2) TYP
VIA

(2.46)

(3.55)

PowerPAD   TSSOP - 1.2 mm max heightPWP0016J
SMALL OUTLINE PACKAGE

4223595/B   12/2023

NOTES: (continued)
 
  5. Publication IPC-7351 may have alternate designs. 
  6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
  7. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
      numbers SLMA002 (www.ti.com/lit/slma002) and SLMA004 (www.ti.com/lit/slma004).
  8. Size of metal pad may vary due to creepage requirement.
  9. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
      or tented. 

TM

SEE DETAILS

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 10X

SYMM

SYMM

1

8 9

16

METAL COVERED
BY SOLDER MASK

SOLDER MASK
DEFINED PAD

15.000

METALSOLDER MASK
OPENING

METAL UNDER
SOLDER MASK

SOLDER MASK
OPENING

EXPOSED METALEXPOSED METAL

SOLDER MASK DETAILS

NON-SOLDER MASK
DEFINED

SOLDER MASK
DEFINED



www.ti.com

EXAMPLE STENCIL DESIGN

16X (1.5)

16X (0.45)

14X (0.65)

(5.8)

(R0.05) TYP

(3.55)
BASED ON

0.125 THICK
STENCIL

(2.46)
BASED ON

0.125 THICK
STENCIL

PowerPAD   TSSOP - 1.2 mm max heightPWP0016J
SMALL OUTLINE PACKAGE

4223595/B   12/2023

2.08 X 3.000.175
2.25 X 3.240.15

2.46 X 3.55 (SHOWN)0.125
2.75 X 3.970.1

SOLDER STENCIL
OPENING

STENCIL
THICKNESS

NOTES: (continued)
 
10. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
      design recommendations.   
11. Board assembly site may have different recommendations for stencil design.
 

TM

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 10X

SYMM

SYMM

1

8 9

16

METAL COVERED
BY SOLDER MASK

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES
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