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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance DC motor driver IC microcircuit, with an

operating temperature range of -65°C to +125°C.

1.2 Vendor Item Drawing Administrative Control Number. The manufacturer’'s PIN is the item of identification. The vendor item

drawing establishes an administrative control number for identifying the item on the engineering documentation:

V62/14615 - 01
Drawing %etype
number (See 1.2.1)
1.2.1 Device type(s).
Device type Generic
01 DRV8842-EP

1.2.2 Case outline(s). The case outlines are as specified herein.

Outline letter Number of pins

X 28

JEDEC PUB 95

JEDEC MO-153

X E
Case outline Lead finish
(See 1.2.2) (See 1.2.3)

Circuit function

DC motor driver IC

Package style

Plastic Small Outline Package

1.2.3 Lead finishes. The lead finishes are as specified below or other lead finishes as provided by the device manufacturer:

Finish designator

NMOO®>

Material

Hot solder dip
Tin-lead plate

Gold plate
Palladium

Gold flash palladium
Other
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1.3 Absolute maximum ratings. 1/ 2/

Power supply voltage range, (VM) .....oooeiiiiiieaieee e -0.3Vto47Vv
Digital pin voltage range -05Vto7V
Input voltage, (VREF) ........... -0.3V-to4V
ISENSEX pin voltage ......ccoeevviviiiiiieeeeeiiinns -0.3Vt 0.8V
Peak motor drive output current, t <1 s ... Internally limited A
Continuous motor drive output current ....... 5A 3/
Continuous total power dissipation ............cccccceeereiiiinnene. See thermal information table
Operating virtual junction temperature range, (T;) -55°C to +150°C
Storage temperature range (Tstg) «weeoveeereeemrerereeeniereiie s eree e -60°C to 150°C
Electrostatic discharge, (Vesp) 4/

Human body model (HBM) ESD stress voltage ...........cccccceeeviinnnes -500to 4000V 5/

Charge device model (CDM) ESD stress voltage -250to 1500V 6/

1.4 Recommended operating conditions.

Motor power supply voltage range (VM) «ooeeoooueeeeeeeeeeriiiieeieeeeeseeiieeeeeee e s e 8.2Vto45V 7/
VREF INPUL VOIAGE (VREF) - --vvvereeeeeeaianiiinieaaeaaaaiieeeeeaeesaenineneeaeeeseennneeeeeeas 1Vto35V 8/
V3P30UT load current (IV3P3) .......cccvveeeenn. O0mAto1mA
Externally applied PWM frequency, (frwm) 0 kHz to 100 kHz
Operating virtual junction temperature range, (Tg) .occoeeceeeereiiiieeeeneaenns -55°C to +125°C

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.

All voltage values are with respect to network ground terminal.

Power dissipation and thermal limits must be observed.

Electrostatic discharge (ESD) to measure device sensitivity/immunity to damage caused by assembly line electrostatic discharges into the device.
Level listed above is the passing level per ANSI/ESDA/JEDEC JS-001. JEDEC document JEP155 states that 500-V HBM allows
safe manufacturing with a standard ESD control process. Pins listed as 1 kV may actually have higher performance.

Level listed above is the passing level per EIA-JEDEC JESD22-C101. JEDEC document JEP157 states that 250-V CDM allows
safe manufacturing with a standard ESD control process. Pins listed as 250 V may actually have higher performance.

All VM pins must be connected to the same supply voltage.

Operational at VREF between 0 V and 1 V, but accuracy is degraded.
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1.5 Thermal characteristics.

Thermal metric 9/ Case outline X Units
Junction to ambient thermal resistance, 8;a 10/ 35.6 °C/W
Junction to case (top) thermal resistance, Bjciop 11/ 15.6
Junction to board thermal resistance, 0,5 12/ 13.5
Junction to top characterization parameter, Wy 13/ 0.4
Junction to board characterization parameter, Wz 14/ 13.3
Junction to case (bottom) thermal resistance, Bjchot 15/ 1.4

2. APPLICABLE DOCUMENTS

JEDEC — SOLID STATE TECHNOLOGY ASSOCIATION (JEDEC)

JEP95 - Registered and Standard Outlines for Semiconductor Devices

JESD51 - Methodology for the Thermal Measurement of Component Packages (Single Semiconductor Device).
JESD51-2a - Integrated Circuits Thermal Test Method Environment Conditions — Natural Convection (Still Air)
JESD51-7 - High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages

JESD51-8 - Integrated Circuits Thermal Test Method Environment Conditions — Junction-to-board

JEDEC JS-001 - Joint JEDEC/ESDA standard for electrostatic discharge sensitivity test — Human Body Model (HBM)
For electrostatic discharge sensitivity test Human Body Model (HBM) — component level.

JEP95 - Registered and Standard Outlines for Semiconductor Devices

JEP155 - Recommended ESD target levels for HBM/MM qualification.

JEP157 - Recommended ESD-CDM target levels.

JESD22-C101 - Field-Induced Charged-Device Model Test Method for Electrostatic-Discharge-Withstand

Thresholds of Microelectronic Components

(Copies of these documents are available online at http:/www.jedec.org or from JEDEC — Solid State Technology Association, 3103
North 10th Street, Suite 240-S, Arlington, VA 22201-2107).

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) STANDARD

ANSI| SEMI STANDARD G30-88 — Test Method for Junction-to-Case Thermal Resistance Measurements for Ceramic
Packages

(Applications for copies should be addressed to the American National Standards Institute, Semiconductor Equipment and Materials
International, 1819 L Street, NW, 6 th floor, Washington, DC 20036 or online at http://www.ansi.org)

9/ For more information about traditional and new thermal metrics, see manufacturer data.

10/  The junction to ambient thermal resistance under natural convection is obtained in a simulation on a JEDEC-standard, high-K-
board, as specified in JESD51-7, in an environment described in JESD51-2a.

11/  The junction to case (top) thermal resistance is obtained by simulating a cold plate test on the package top. No specified JEDEC-
standard test exists, but a close description can be found in the ANSI SEMI standard G30-88.

12/  The junction to board thermal resistance is obtained by simulating in an environment with a ring cold plate fixture to control the
PCB temperature, as described in JESD51-8.

13/ The junction to top characterization parameter, Wy, estimates the junction temperature of a device in a real system and is
extracted from the simulation data for obtaining 634, using a procedure described in JESD51-2a (sections 6 and 7).

14/  The junction to board characterization parameter, W;g, estimates the junction temperature of a device in a real system and is
extracted from the simulation data for obtaining 634, using a procedure described in JESD51-2a (sections 6 and 7).

15/ The junction to case (bottom) thermal resistance is obtained by simulating a cold plate test on the exposed (power) pad. No
specified JEDEC- standard test exists, but a close description can be found in the ANSI SEMI standard G30-88
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3. REQUIREMENTS

3.1 Marking. Parts shall be permanently and legibly marked with the manufacturer’'s part number as shown in 6.3 herein and as

follows:

A. Manufacturer's name, CAGE code, or logo
B.
C.

Pin 1 identifier
ESDS identification (optional)

3.2 Unit container. The unit container shall be marked with the manufacturer’'s part number and with items A and C (if applicable)

above.

3.3 Electrical characteristics. The maximum and recommended operating conditions and electrical performance characteristics are as

specified in 1.3, 1.4, and table | herein.

3.4 Design, construction, and physical dimension. The design, construction, and physical dimensions are as specified herein.

3.5 Diagrams.

3.5.1

3.5.2

3.5.3

354

3.55

Case outline. The case outline shall be as shown in 1.2.2 and figure 1.

Terminal connections. The terminal connections shall be as shown in figure 2.

Terminal functions. The terminal functions shall be as shown in figure 3.

Functional block diagram. The functional block diagram shall be as shown in figure 4.

Motor control circuitry. The motor control circuitry shall be as shown in figure 5.

DLA LAND AND MARITIME
COLUMBUS, OHIO

SIZE

CODE IDENT NO.
16236

DWG NO.
V62/14615

REV

PAGE 5




TABLE |. Electrical performance characteristics. 1/

Test Symbol Test conditions Limits Unit
2/ Min | Typ | Max
Power supplies
VM operating supply current lvm Vm =24V, fpwm < 50 kHz 5 8 mA
VM sleep mode supply current lvmo Vv =24V 10 20 A
VM undervoltage lockout voltage Vuvio Vwm rising 7.8 8.4 V
V3P30UT regulator
V3P30UT voltage Vsps | IOUT=0to 1 mA | 31 | 33 ] 35 | v
Logic-level inputs
Input low voltage Vi 0.6 0.7 V
Input high voltage ViH 2.2 5.25 vV
Input hysteresis Vhys 0.3 0.45 0.65 V
Input low current I VIN=0 -20 20 A
Input high current lin VIN=3.3V 33 100 A
Internal pulldown resistance Rep 100 kQ
NFAULT output (OPEN-DRAIN output)
Output low voltage VoL lo=5mA 0.5 V
Output high leakage current lon Vo=33V 1 A
Decay Input
Input low threshold voltage Vi For slow decay (brake) mode 0 0.8 vV
Input high threshold voltage Vin For fast decay (coast) mode 2 V
Input current Iin +40 LA
Internal pullup resistance (to 3.3 V) Rpy 130 kQ
Internal pulldown resistance Rpp 80 kQ
H-Bridge FETs
HS FET on resistance Rbson V=24V, Ic=1A 0.13 0.17
LS FET on resistance Rbs(on) VmM=24V,loc=1A 0.13 0.17
Off-state leakage current lore -79 96 A
Motor Driver
Internal current control PWM frequency frwm 50 kHz
Current sense blanking time teLANK 3.75 us
Rise time tr 30 220 ns
Fall time te 30 220 ns
Protection Circuits
Overcurrent protection trip level locp 5 A
Thermal shutdown temperature trsp Die temperature 150 160 180 °C
See footnote at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/
Test Symbol Test conditions Limits Unit
2/ Min | Typ | Max
Current control
VREF input current IRer VREF =33V -3 3 HA
ISENSE trip voltage V1riP VREF = 3.3V, 100% current setting 635 660 685 mV
VREF = 3.3V, 5% current setting -25 25 %
Current trip accuracy Altrp | VREF = 3.3V, 10% - 34% current setting -15 15
(relative to programmed value) VREF = 3.3V, 38% - 67% current setting -10 10
VREF = 3.3V, 71% - 100% current setting -5 5
Current sense amplifier gain Aisense | Reference only 5 VIV
Timing Requirements
Internal current control PWM frequency frwm 50 kHz
Current sense blanking time tBLANK 3.75 Us
Rise time tr 30 200 ns
Fall time te 30 200

1/ Testing and other quality control techniques are used to the extent deemed necessary to assure product performance over the

specified temperature range. Product may not necessarily be tested across the full temperature range and all parameters may not
necessarily be tested. In the absence of specific parametric testing, product performance is assured by characterization and/or

design.

2/ Over operating free-air temperature range (unless otherwise noted).
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DETAIL A

/7 SEE DETAIL A
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} PLANE
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Dimensions
Symbol Millimeters Symbol Millimeters
Min Max Min Max
A 1.20 E 4.30 4.50
Al 0.05 0.15 E1l 6.20 6.60
b 0.19 0.30 e 0.65 BSC
D 9.60 9.80 L 0.50 0.75

NOTES:
1. Alllinear dimensions are in millimeters.

2. This drawing is subject to change without notice.

3. Body dimensions do not include mold flash or protrusions. Mold flash and protrusion shall not exceed 0.15 per side.

4. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, from manufacturer data sheet
for information regarding recommended board layout. This document is available at the manufacturer web site.

5. Falls within JEDEC MO-153.

FIGURE 1. Case outline.
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Case outline X
Terminal Terminal Terminal Terminal
number symbol number symbol

1 CP1 28 GND
2 CP2 27 14
3 VCP 26 13
4 VM 25 12
5 OouT1 24 11
6 ISEN 23 10
7 ouT2 22 NC
8 ouT2 21 IN1
9 ISEN 20 IN2
10 OuUT1 19 DECAY
11 VM 18 nFAULT
12 VREF 17 nSLEEP
13 VREF 16 nRESET
14 GND 15 V3P30UT

FIGURE 2. Terminal connections.

Name Pin /0 1/ Description External Components or Connections
Power and Ground
GND 14, 28 Device ground
VM 4,11 Bridge A power supply Connect to motor supply (8.2 - 45 V). Both
pins must be connected to same supply.
V3P30UT 15 (@) 3.3-V regulator output Bypass to GND with a 0.47-pF, 6.3-V ceramic
capacitor. Can be used to supply VREF.
CP1 1 10 Charge pump flying capacitor Connect a 0.01-pF 50-V capacitor between
CP2 2 10 Charge pump flying capacitor CP1 and CP2.
VCP 3 10 High-side gate drive voltage Connect a 0.1-yF 16-V ceramic capacitor and
a 1-MQ resistor to VM.

See footnote at end of table.

FIGURE 3. Terminal functions.

DLA LAND AND MARITIME SIZE CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/14615
REV PAGE 9




Name Pin /0 1/ Description External Components or Connections
Control
IN1 21 | Input 1 Logic input controls state of OUT1. Internal pulldown.
IN2 20 | Input 2 Logic input controls state of OUT2. Internal pulldown.
10 23 |
11 24 |
12 25 | Current set inputs Sets winding current as a percentage of full-scale. Internal
13 26 | pU”dOWn
14 27 |
DECAY 19 | Decay mode Low = slow decay, open = mixed decay,
high = fast decay. Internal pulldown and pullup.
nRESET 16 | Reset input Agtive-low reset input initializes the logic and disables the H-
bridge outputs. Internal pulldown.
nSLEEP 17 | Sleep mode input Logic high to enable device, logic low to enter low-power sleep
mode. Internal pulldown.
VREE 12,13 | Current set reference input Reference voltage for winding current set. Both pins must be
connected together on the PCB.
Status
nFAULT 18 oD Fault Logic low when in fault condition (overtemp, overcurrent)
Output
ISEN 6,9 10 Bridge ground / Isense Connect to current sense resistor. Both pins must be
connected together on the PCB.
OUT1 5, 10 o Bridge output 1 Connect to motor winding. Both pins must be connected
together on the PCB.
OUT2 7.8 o Bridge output 2 Connect to motor winding. Both pins must be connected

together on the PCB.

1/ Directions: | = input, O = output, OZ = tri-state output, OD = open-drain output, 10 = input/output

FIGURE 3. Terminal functions - Continued.
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FIGURE 4. FEunctional block diagram.
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FIGURE 5. Motor control circuitry.
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4. VERIFICATION

4.1 Product assurance requirements. The manufacturer is responsible for performing all inspection and test requirements as
indicated in their internal documentation. Such procedures should include proper handling of electrostatic sensitive devices,
classification, packaging, and labeling of moisture sensitive devices, as applicable.

5. PREPARATION FOR DELIVERY

5.1 Packaging. Preservation, packaging, labeling, and marking shall be in accordance with the manufacturer’s standard commercial
practices for electrostatic discharge sensitive devices.

6. NOTES
6.1 ESDS. Devices are electrostatic discharge sensitive and are classified as ESDS class 1 minimum.

6.2 Configuration control. The data contained herein is based on the salient characteristics of the device manufacturer’s data book.
The device manufacturer reserves the right to make changes without notice. This drawing will be modified as changes are provided.

6.3 Suggested source(s) of supply. Identification of the suggested source(s) of supply herein is not to be construed as a guarantee of
present or continued availability as a source of supply for the item. DLA Land and Maritime maintains an online database of all current
sources of supply at http://www.landandmaritime.dla.mil/Programs/Smcr/.

Vendor item drawing Device Vendor part number
administrative control manufacturer
number 1/ CAGE code

V62/14615-01XE 01295 DRV8842MPWPREP

1/ The vendor item drawing establishes an administrative control number for
identifying the item on the engineering documentation.

CAGE code Source of supply
01295 Texas Instruments, Inc.

Semiconductor Group

8505 Forest Lane

P.O. Box 660199

Dallas, TX 75243

Point of contact: U.S. Highway 75 South
P.O. Box 84, M/S 853
Sherman, TX 75090-9493
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