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DRV8844 Quad Y2-H-Bridge Driver IC
1 Features 3 Description

Quad 1/2-H-Bridge DC Motor Driver

— Can Drive Four Solenoids, Two DC Motors,
One Stepper Motor, or Other Loads

— Full Individual Half Bridge Control

— Low MOSFET On-Resistance

2.5-A Maximum Drive Current at 24 V, 25°C
Floating Input Buffers Allow Dual (Bipolar)
Supplies (up to £30 V)

Built-In 3.3-V, 10-mA LDO Regulator

Industry Standard IN/IN Digital Control Interface
8-V to 60-V Operating Supply Voltage Range
Thermally Enhanced Surface Mount Package

The DRV8844 provides four individually controllable
1/2-H-bridge drivers. It can be used to drive two DC
motors, one stepper motor, four solenoids, or other
loads. The output driver channel for each channel
consists of N-channel power MOSFET’s configured in
a 1/2-H-bridge configuration.

The DRV8844 can supply up to 2.5-A peak or 1.75-A
RMS output current per channel (with proper PCB
heatsinking at 24 V and 25°C) per H-bridge.

Separate inputs to independently control each 1/2-H-
bridge are provided. To allow operation with split
supplies, the logic inputs and nFAULT output are
referenced to a separate floating ground pin.

Internal shutdown functions are provided for over
current protection, short circuit protection, under

2 Applications voltage lockout and overtemperature.

: Te>.<tlle Machln(?s . The DRV8844 is available in a 28-pin HTSSOP

+ Office Automation Machines package with PowerPAD™ (Eco-friendly: ROHS & no

« Gaming Machines Sb/Br).

*  Factory Automation Device Information®

* Robotics PART NUMBER PACKAGE BODY SIZE (NOM)
DRV8844 HTSSOP (28) 9.70 mm x 4.40 mm
(1) For all available packages, see the orderable addendum at

the end of the datasheet.
4 Simplified Schematic

Controller

Bridges
2.5A -
MOSFETSs

8V to 60V
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An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
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6 Pin Configuration and Functions

CP1 mmm . Bxm VNEG
CP2 R N
VCP Ram BN
M R N2
OUT! I BZE EN2
VNEG m:m R N3
OUT2 mam GND Rz ENS
OUT3 mxam (PPAD) Ram N4
VNEG mmm X EN4
OUT4 mim o | GND
VM sl :a NFAULT
NC mrm nSLEEP
NC mem HEm "RESET
VNEG mm e V3P30UT
Pin Functions
PIN EXTERNAL COMPONENTS
@
A O 110 DESCRIPTION OR CONNECTIONS
POWER AND GROUND
CP1 1 P |Charge pump flying capacitor Connect a 0.01-uF 100-V capacitor between CP1 and
CP2 2 P Charge pump flying capacitor CP2.
LGND 19 P Logic input reference ground \C/’cslrérg(gntg {?,8"? grs/und. This may be any voltage between
K Bypass to VNEG with a 0.47-pF 6.3-V ceramic capacitor.
V3P30UT 15 P 3.3-V regulator output Can be used to supply VREF.
VCP 3 P High-side gate drive voltage Connect a 0.1-yF 16-V ceramic capacitor to VM.
Connect to motor supply (8 V - 60 V). Both pins must be
VM 4,11 P Main power supply connected to same supply. Bypass to VNEG with a 10-puF
(minimum) capacitor.
VNEG 6,9, 14, P Negative power supply (dual
28, PPAD supplies) or ground (single supply)
CONTROL
EN1 26 | Channel 1 enable Logic high enables OUT1. Internal pulldown.
EN2 24 | Channel 2 enable Logic high enables OUT2. Internal pulldown.
EN3 22 | Channel 3 enable Logic high enables OUT3. Internal pulldown.
EN4 20 | Channel 4 enable Logic high enables OUT4. Internal pulldown.
IN1 27 | Channel 1 input Logic input controls state of OUT1. Internal pulldown.
IN2 25 | Channel 2 input Logic input controls state of OUT2. Internal pulldown.
IN3 23 | Channel 3 input Logic input controls state of OUT3. Internal pulldown.
IN4 21 | Channel 4 input Logic input controls state of OUT4. Internal pulldown.
. Active-low reset input initializes internal logic and disables
NRESET 16 : Reset input the H-bridge outputs. Internal pulldown.
’ Logic high to enable device, logic low to enter low-power
nSLEEP 1 : Sleep mode input sleep mode. Internal pulldown.
STATUS
Logic low when in fault condition (overtemp, overcurrent,
NFAULT 18 oD Fault UVLO). Open-drain output.
OUTPUT
OuUT1 (0] Output 1
ouT2 (0] Output 2
Connect to loads.
OuUT3 (0] Output 3
ouT4 10 (0] Output 4
(1) I =input, O = output, OD = open-drain output, P = power
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Pin Functions (continued)

PIN EXTERNAL COMPONENTS
@
e | G I} DESCRIPTION OR CONNECTIONS
NO CONNECT
NC | 12,13 | — | No connect No connection to these pins

7 Specifications

7.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) @

MIN MAX UNIT
VM Power supply voltage -0.3 65 \%
Logic ground voltage (LGND) -0.5 VM - 8 \%
Digital pin voltage LGND-0.5 LGND+7 \%
Peak motor drive output current, t <1 ps Internally limited A
Continuous motor drive output current® 25 A
T, Operating virtual junction temperature -40 150 °C
Tstg Storage temperature -60 150 °C
(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
(2) Power dissipation and thermal limits must be observed.
7.2 ESD Ratings
VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins® +3000
Viesp)  Electrostatic discharge Szzzg)ed device model (CDM), per JEDEC specification JESD22-C101, all +1500 \
i
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
7.3 Recommended Operating Conditions
over operating free-air temperature range, all voltages relative to VNEG terminal (unless otherwise noted)
MIN NOM MAX UNIT
\ Motor power supply voltage range ™ 8 60 \Y;
lvaps V3P30UT load current 0 10 mA
(1) All V), pins must be connected to the same supply voltage.
7.4 Thermal Information
DRV8844
THERMAL METRIC® PWP UNIT
16 PINS
Reia Junction-to-ambient thermal resistance 31.6
ReaJc(top) Junction-to-case (top) thermal resistance 15.9
Ress Junction-to-board thermal resistance 5.6 CIW
Wit Junction-to-top characterization parameter 0.2
Wis Junction-to-board characterization parameter 55
Reic(bot) Junction-to-case (bottom) thermal resistance 1.4

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.
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7.5 Electrical Characteristics
Ta = 25°C, over operating free-air temperature range, all voltages relative to VNEG terminal (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
POWER SUPPLIES
lym VM operating supply current Vm =24V, foym < 50 kHz 1 5 mA
lvmg VM sleep mode supply current V=24V 500 800 pA
Vuvio VM undervoltage lockout voltage V) rising 6.3 8 Y
V3P30UT REGULATOR
V3p3 V3P30UT voltage IOUT =0to 1 mA 3.18 3.3 3.52 \%
LOGIC-LEVEL INPUTS
VL Input low voltage LGND +0.6 LGND + 0.7 Y
\im Input high voltage LGND + 2.2 LGND + 5.25 Y
Vhys Input hysteresis 50 600 mV
I Input low current VIN = LGND -5 5 WA
IiH Input high current VIN =LGND + 3.3V 100 WA
Rpp Internal pulldown resistance 100 kQ
nFAULT OUTPUT (OPEN-DRAIN OUTPUT)
VoL Output low voltage lo=5mA LGND + 0.5 Y
loH Output high leakage current Vo=LGND + 3.3V 1 pA
H-BRIDGE FETS
) VM=24V,log=1A T;=25°C 0.24
HS FET on resistance
VmM=24V,lp=1A,T;=85°C 0.29 0.39
Rps(on) _ _ _ oo Q
LS FET on resistance Vu=24V,o=1A 1,2 25°%C 024
VmM=24V,lp=1A,T;=85°C 0.29 0.39
lorr Off-state leakage current -2 2 WA
PROTECTION CIRCUITS
locp Overcurrent protection trip level 3 5 A
tpEAD Output dead time 920 ns
tocp Overcurrent protection deglitch time 5 us
T1sp Thermal shutdown temperature Die temperature 150 160 180 °C
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7.6 Switching Characteristics
over operating free-air temperature range (unless otherwise noted)® (see Figure 1)
NUMBER PARAMETER TEST CONDITIONS MIN MAX UNIT

1 ty Delay time, ENx high to OUTx high, INx = 1 130 330 ns

2 to Delay time, ENx low to OUTx low, INx = 1 275 475 ns

3 ts Delay time, ENx high to OUTx low, INx =0 100 300 ns

4 ts Delay time, ENx low to OUTx high, INx =0 200 400 ns

5 ts Delay time, INx high to OUTx high 300 500 ns

6 tg Delay time, INx low to OUTx low 275 475 ns

7 tr Output rise time, resistive load to VNEG 30 150 ns

8 te Output fall time, resistive load to VNEG 30 150 ns

(1) Not production tested — specified by design

ENX 50% 50% ENx 50% 50%
@ ® ® ®
OUTx 50% 50% OUTx 50% 50%
INx = 1, resistive load to GND INx = 0, resistive load to VM

INX
OUTx
ENx =1 resistive load to GND
Figure 1. DRV8844 Switching Characteristics
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7.7 Typical Characteristics
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Figure 2. Rpg(on) VS Temperature Figure 3. Sleep-Mode Current vs VM
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Figure 4. Sleep-Mode Current Versus Temperature
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8 Detailed Description

8.1 Overview

The DRV8844 integrates four independent 2.5-A half-H bridges, protection circuits, sleep mode, and fault
reporting. Its single power supply supports a wide 8-60 V, making it well-suited for motor drive applications,
including brushed DC, steppers, and solenoids.

8.2 Functional Block Diagram

VCP
VM Power T M
VM Pre- |—‘ OUT1
J_ | driver

10HF$ 0.1pF = veP VCP _{'_! } ocP
VNEG \ 4 VNEG

CP1 VCP
J_ Charge T VM

::[: Pump
T cp2 <
Pre- ]
\4 . q
V3P30UT driver —

0.1pF

ouT2

_{ < } ocp
Regulators
VNEG

0.47uF LGND
.
= J_— VCP
PPAD B Core T VM
{9 Logic
&
VNEG
IN1 Pre- i OoUT3
driver —1
_{ < } ocP
VNEG%
VCP

VM

o
e }
Pre- ]

) OuUT4
driver —

OCP
Control _{:1"} VNEG

L - i

Inputs %7
Protection
Temperature
sensor Output
nFAULT
_}
Overcurrent J I: ]7
NRESET monitors l'l
nSLEEP Undervoltage
monitor
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8.3 Feature Description

8.3.1 Output Stage

The DRV8844 contains four 1/2-H-bridge drivers using N-channel MOSFETSs. A block diagram of the output
circuitry is shown in Figure 5.

VM
VM
[
3
|
Pre- [ ]ourt
IN1 drive _,
EN1
IN2 OCP
EN2 ]
IN3 I ;
EN3 Pre- [] ouT2
IN4 drive _,
EN4
OCP
Logic _,
Pre- _[] ouT3
drive _,
OCP
|
Pre- :I OUT4
drive _,
OCP

Figure 5. Motor Control Circuitry

The output pins are driven between VM and VNEG. VNEG is normally ground for single supply applications, and
a negative voltage for dual supply applications.

Note that there are multiple VM motor power supply pins. All VM pins must be connected together to the motor
supply voltage.
8.3.2 Logic Inputs

The logic inputs and nFAULT output are referenced to the LGND pin. This pin would be connected to the logic
ground of the source of the logic signals (for example, microcontroller). This allows LGND to be at a different
voltage than VNEG,; for example, the designer can drive a load with bipolar power supplies by driving VM with
+24 V and VNEG with -24 V, and connect LGND to 0 V (ground).

8.3.3 Bridge Control

The INx input pins directly control the state (high or low) of the OUTx outputs; the ENXx input pins enable or
disable the OUTx driver. Table 1 shows the logic.
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Table 1. H-Bridge Logic

INX ENx OUTx
z
L
1 H

The inputs can also be used for PWM control of, for example, the speed of a DC motor. When controlling a
winding with PWM, when the drive current is interrupted, the inductive nature of the motor requires that the
current must continue to flow. This is called recirculation current. To handle this recirculation current, the H-
bridge can operate in two different states, fast decay or slow decay. In fast decay mode, the H-bridge is disabled
and recirculation current flows through the body diodes; in slow decay, the motor winding is shorted.

To PWM using fast decay, the PWM signal is applied to the ENx pin; to use slow decay, the PWM signal is
applied to the INx pin. Table 2 is an example of driving a DC motor using OUT1 and OUT2 as an H-bridge:

Table 2. PWM Function

IN1 EN1 IN2 EN2 FUNCTION
PWM 1 0 1 Forward PWM, slow decay
0 1 PWM 1 Reverse PWM, slow decay
PWM 0 PWM Forward PWM, fast decay
PWM 1 PWM Reverse PWM, fast decay

Figure 6 shows the current paths in different drive and decay modes:

VM VM
| |
V]t t
T T
,_4._1 - N .,«» - \—b-—\
| 1 1 |
— ! 1 = ,
Nt % A * 3 = * A T 3
I I
; i i !
1 1 @ Forward drive 1 | @ Reverse drive
\-—.-@——-———!\ @Fastdecay ,!‘"‘--@-"—-/ @Fastdecay
ouT .,—fYMpOUH @Slow decay ouT 'Mm’ ouT2 @Slow decay
,;_..>._.@_...._./: :\._..4._@._.4.._“
e
]
PP x4 3 & z:* 3
- [ M1 .
. ) ) )
Lo o) [ O et
T - o ——— N - yo-—
\ o f l o .
i1 1!
LY Ll
FORWARD REVERSE

Figure 6. Current Paths

8.3.4 Charge Pump

Because the output stages use N-channel FETs, a gate drive voltage higher than the VM power supply is
needed to fully enhance the high-side FETs. The DRV8844 integrates a charge pump circuit that generates a
voltage above the VM supply for this purpose.

The charge pump requires two external capacitors for operation. Refer to the block diagram and pin descriptions
for details on these capacitors (value, connection, and so forth).

The charge pump is shut down when nSLEEP is low.
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VIM I J‘\
VM
10uF \’:I::
l CP1
0.01 uFJ_
1o0v —|_ CcpP2 Charge
Pump
| VCP
|1
0.1uF '
16V To pre-drivers

Figure 7. Charge Pump

8.3.5 Protection Circuits

The DRV8844 is fully protected against undervoltage, overcurrent and overtemperature events.

8.3.5.1 Overcurrent Protection (OCP)

An analog current limit circuit on each FET limits the current through the FET by removing the gate drive. If this
analog current limit persists for longer than the OCP deglitch time, the channel experiencing the overcurrent will
be disabled and the nFAULT pin will be driven low. The driver will remain off until either RESET is asserted or
VM power is cycled.

Overcurrent conditions on both high and low side devices; i.e., a short to ground, supply, or across the motor
winding will all result in an overcurrent shutdown.

8.3.5.2 Thermal Shutdown (TSD)

If the die temperature exceeds safe limits, all FETs in the H-bridge 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.

8.3.5.3 Undervoltage Lockout (UVLO)

If at any time the voltage on the VM pins falls below the undervoltage lockout threshold voltage, all outputs will
be disabled, internal logic will be reset, and the nFAULT pin will be driven low. Operation will resume when VM
rises above the UVLO threshold.

8.4 Device Functional Modes

8.4.1 nRESET and nSLEEP Operation

The nRESET pin, when driven active low, resets the internal logic. It also disables the H-bridge drivers. All inputs
are ignored while nRESET is active.

Driving nSLEEP low will put the device into a low power sleep state. In this state, the H-bridges are disabled, the
gate drive charge pump is stopped and all internal clocks are stopped. In this state all inputs are ignored until
NSLEEP returns inactive high. When returning from sleep mode, some time (approximately 1 ms) needs to pass
before the motor driver becomes fully operational. Note that nRESET and nSLEEP have internal pulldown
resistors of approximately 100 kQ. These signals need to be driven to logic high for device operation.

The V3P3OUT LDO regulator remains operational in sleep mode.
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9 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl 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.

9.1 Application Information

The DRV8844 can be used to drive one stepper motor, multiple brushed DC motors, or multiple other inductive
loads.

9.2 Typical Application

O

Figure 8. Stepper Motor Connections

rjoun
|

I:—| OouUT?2 ’ Q

—1 OUT3

L

ouT4

Figure 9. Example Showing a Bidirectional Brushed DC Motor,
Single-Direction Brushed DC Motor, and an Inductive Load
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Typical Application (continued)

9.2.1 Design Requirements

The following truth tables describe how to control the arrangement in Figure 8.

Table 3. Brushed DC Motor

9.2.2 Detailed Design Procedure

9.2.2.1 Motor Voltage

The ratings of the motor selected and the desired RPM determine the motor voltage the designer should use. A
higher voltage spins a brushed DC motor faster with the same PWM duty cycle applied to the power FETs. A

higher voltage also increases the rate of current change through the inductive motor windings.

9.2.3 Application Curves

FUNCTION EN1 EN2 IN1 IN2 OouT1 ouT2
Forward 1 1 PWM 0 H L
Reverse 1 1 0 PWM L H

Brake 1 1 0 0 L L
Brake 1 1 1 1 H H
Coast 0 X X X 4 X
Coast X 0 X X X 4
Table 4. Single-Direction Brushed DC Motor
FUNCTION EN3 IN3 OuUT3
On 1 PWM L
Brake 1 1 H
Coast 0 X 4
Table 5. Inductive Loads
FUNCTION EN4 IN4 ouT4
Oon 1 PWM H
Off or Slow Decay 0 L
Off or Coast 0 X 4
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Figure 10. DC Motor With 80 PWM
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Figure 11. IN1 to OUT1 Propagation Delay
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10 Power Supply Recommendations

10.1 Bulk Capacitance

Having an appropriate local bulk capacitance is an important factor in motor drive system design. It is generally
beneficial to have more bulk capacitance, while the disadvantages are increased cost and physical size.

The amount of local capacitance needed depends on a variety of factors, including:

» The highest current required by the motor system

» The power supply’s capacitance and ability to source current

« The amount of parasitic inductance between the power supply and motor system

e The acceptable voltage ripple

e The type of motor used (Brushed DC, Brushless DC, Stepper)

e The motor braking method

The inductance between the power supply and the motor drive system limits the rate current can change from
the power supply. If the local bulk capacitance is too small, the system responds to excessive current demands
or dumps from the motor with a change in voltage. When adequate bulk capacitance is used, the motor voltage
remains stable and high current can be quickly supplied.

The data sheet generally provides a recommended value, but system-level testing is required to determine the
appropriate sized bulk capacitor.

Parasitic Wire

Inductance .
Power Supply * Motor Drive System

o ) VM
+ Motor
Driver

T \ GND

Local IC Bypass

Bulk Capacitor Capacitor

Figure 12. Example Setup of Motor Drive System With External Power Supply

The voltage rating for bulk capacitors should be higher than the operating voltage, to provide margin for cases
when the motor transfers energy to the supply.

11 Layout

11.1 Layout Guidelines

The bulk capacitor should be placed to minimize the distance of the high-current path through the motor driver
device. The connecting metal trace widths should be as wide as possible, and numerous vias should be used
when connecting PCB layers. These practices minimize inductance and allow the bulk capacitor to deliver high
current.

Small-value capacitors should be ceramic, and placed closely to device pins.
The high-current device outputs should use wide metal traces.

The device thermal pad should be soldered to the PCB top-layer ground plane. Multiple vias should be used to
connect to a large bottom-layer ground plane. The use of large metal planes and multiple vias help dissipate the
12 x Rpg(on) heat that is generated in the device.
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11.2 Layout Example

O O O

T == 00 0 |==
oo L == o 0 O |Em T
«— el O O O |mm —
o = O O O ==
: == 5 o o |wm
000 OOO:
—— ooo‘:
==

O O O

Figure 13. Layout Schematic

11.3 Thermal Considerations

The DRV8844 has thermal shutdown (TSD) as described above. If the die temperature exceeds approximately
150°C, the device will be 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 an ambient temperature.
11.3.1 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 can be accomplished by adding a number of vias to connect the thermal pad to the ground plane. On PCBs
without internal planes, 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 Tl application report SLMAQOO2, PowerPAD™ Thermally
Enhanced Package and Tl application brief SLMA004, PowerPAD™ Made Easy, available at www.ti.com.

In general, the more copper area that can be provided, the more power can be dissipated.

11.4 Power Dissipation

Power dissipation in the DRV8844 is dominated by the power dissipated in the output FET resistance, or Rpgon).-
Average power dissipation of each H-bridge when running a DC motor can be roughly estimated by Equation 1.

P=2x RDS(ON) x (|OUT)2

where
* P s the power dissipation of one H-bridge

Copyright © 2012-2015, Texas Instruments Incorporated Submit Documentation Feedback 15

Product Folder Links: DRV8844


http://www.ti.com/product/drv8844?qgpn=drv8844
http://www.ti.com
http://www.ti.com/lit/pdf/SLMA002
http://www.ti.com/lit/pdf/SLMA004
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVSBA2B&partnum=DRV8844
http://www.ti.com/product/drv8844?qgpn=drv8844

13 TEXAS

INSTRUMENTS
DRV8844
SLVSBA2B —JULY 2012—REVISED JANUARY 2015 www.ti.com
Power Dissipation (continued)
*  Rpson is the resistance of each FET
e oyt is the RMS output current being applied to each winding (1)

lout IS equal to the average current drawn by the DC motor. Note that at start-up and fault conditions this current
is much higher than normal running current; these peak currents and their duration also need to be taken into
consideration. The factor of 2 comes from the fact that at any instant two FETs are conducting winding current
(one high-side and one low-side).

The total device dissipation will be the power dissipated in each of the two H-bridges added together.

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

Note that Rps(ony increases with temperature, so as the device heats, the power dissipation increases. This must
be taken into consideration when sizing the heatsink.
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12 Device and Documentation Support

12.1 Trademarks

PowerPAD is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

12.2 Electrostatic Discharge Caution

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
“:'\ during storage or handling to prevent electrostatic damage to the MOS gates.

12.3 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

13 Mechanical, Packaging, and Orderable Information

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

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

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 Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

Addendum-Page 1

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
I Drawing Qty @ (6) (3) (4/5)
DRV8844PWP ACTIVE HTSSOP PWP 28 50 Green (RoHS CU NIPDAU Level-3-260C-168 HR -40 to 85 DRV8844
& no Sh/Br)
DRV8844PWPR ACTIVE HTSSOP PWP 28 2000 Gg[eens('s/([)aH)S CU NIPDAU Level-3-260C-168 HR -40 to 85 DRV8844
no r
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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
4 |+ KO
: |
© Bo W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O Qf Sprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant

(mm) |W1(mm)

DRV8844PWPR HTSSOP| PWP

28

2000 330.0 16.4 6.9 10.2 1.8 12.0 | 16.0

Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\‘ /}#\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DRV8844PWPR HTSSOP PWP 28 2000 367.0 367.0 38.0
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MECHANICAL DATA

PWP (R—PDSO—G28)

PowerPAD ™ PLASTIC SMALL QUTLINE

- jf%:?io,m@
THARAAAARAARAS

"7 THERMAL PAD -

SIZE AND SHAPE
SHOWN ON |

SEPARATE SHEET
L —

4,30
O i Gauge Plane v\ /

Seating Plane l g

w 14 ﬁ 5
9,80 R T— -
D - — > _ -+ —
9,60 08 0,75
0,50
-
L[ \ ; f—\ﬁ
iuinjuinininjininininininuis; Seoing Pane 3 _{ S A
025 aooH
L 1,20 MAX )
008 [&]o10]
4073225-6/1 05/11
NOTES: All linear dimensions are in millimeters.

Body dimensions do not include mold flash or protrusions. Mold flash and protrusion shall not exceed 0.15 per side.
This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMAQOZ for information regarding

recommended board layout. This document is available at www.ti.com <http: //www.ti.com>.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.

E. Falls within JEDEC MO-153

A.

B. This drawing is subject to change without notice.
C

D

PowerPAD is a trademark of Texas Instruments.
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THERMAL PAD MECHANICAL DATA

PWP (R—PDSO—G28) PowerPAD™ SMALL PLASTIC OUTLINE
THERMAL INFORMATION

This PowerPAD™ package incorporates an exposed thermal pad that is designed to be attached to a printed
circuit board (PCB). The thermal pad must be soldered directly to the PCB. After soldering, the PCB can
be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively,
can be attached to a special heatsink structure designed into the PCB. This design optimizes the heat
transfer from the integrated circuit (IC).

For additional information on the PowerPAD package and how to take advantage of its heat dissipating
abilities, refer to Technical Brief, PowerPAD Thermally Enhanced Package, Texas Instruments Literature
No. SLMAOO2 and Application Brief, PowerPAD Made Easy, Texas Instruments Literature No. SLMAOO4.
Both documents are available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

AARAARARARAART

S =020 Mox.
7~ ]
r —t—
3,10 —
2,40 | — T+ —I g, 5¢Mux.
I—l &
l :_ | Jl - Exposed Thermal Pad

—
—

4

'S
)
\ 4

Top View

Exposed Thermal Pad Dimensions

4206332—-38/AJ 10/14

NOTE: A. All linear dimensions are in millimeters
Exposed tie strap features may not be present.

PowerPAD is a trademark of Texas Instruments
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LAND PATTERN DATA

PWP (R—PDSO-G28) PowerPAD™ PLASTIC SMALL OUTLINE

Example Board Layout Stencil Openings
Via pattern and copper pad size Based on a stencil thickness

may vary depending on layout constraints of .127mm (.005inch).
Reference table below for other

Increasing copper area will solder stencil thicknesses
enhance thermal performance
21x80,3 (See Note D)
~=—18x1,3 —=| |=—26x0,65 28x0,25— |=— 1,55—_|_
MU AMARNAND) e A
0 0 O )
14x1,3 t 3,4
5,6 afo 5 o ¢ 307 58 (e D Y| 300
®— O O O \c / ‘ 5,18
QO000000000BEQ — *00070000700001
hSIIOIdlfr < =
as -?_/ ~—5,18— Example Solder Mask
Copper 1= 9,70 =" Defined Pad 26x0,65— |
’: Example (See Note C, D)
N Non Soldermask Defined Pad
”/!/ \\\
I/ \\
/ \ . .
/ 0.3 \ Example Center Power Pad Solder Stencil Opening
/ ’ \Sf'sd:er ,ﬁ”gfe"F‘)’Pe”'”g Stencil Thickness X Y
'-’ ‘ 0.1mm 5.6 3.4
: ¥~ : 0.127mm 5.18 3.1
‘16 | J—Pad Geometry 0.152mm 49 28
\\’ ' 5 0'7 /,/ 0.178mm 47 2.7
.. All Around /"
N .

Sc————"

4207609-22/U 10/14

A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Customers should place a note on the circuit board fabrication drawing not to alter the center

solder mask defined pad.
D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad

Thermally Enhanced Package, Texas Instruments Literature No. SLMA0O2, SLMAQQ4, and also the Product Data Sheets.

E. For specific thermal information, via requirements, and recommended board layout. These documents
are available at www.ti.com <http: //www.ti.com>. Publication IPC-7351 is recommended for alternate designs.
Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
Customers should contact their board assembly site for stencil design recommendations. Example stencil

design based on a 507% volumetric metal load solder paste. Refer to IPC—7525 for other stencil
F. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity
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Medical
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