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TMS320F2837xS Real-Time Microcontrollers
Analog subsystem
1 Features
— Up to four Analog-to-Digital Converters (ADCs)
« TMS320C28x 32-bit CPU . 16-bit mode
— 200MHz — 1.1MSPS each (up to 4.4MSPS system
— |EEE 754 single-precision Floating-Point Unit throughput)
(FPU) — Differential inputs

— Trigonometric Math Unit (TMU)

— Viterbi/Complex Math Unit (VCU-II)

Programmable Control Law Accelerator (CLA)

— 200MHz

— |EEE 754 single-precision floating-point
instructions

— Executes code independently of main CPU

On-chip memory

— 512KB (256KW) or 1MB (512KW) of flash
(ECC-protected)

— 132KB (66KW) or 164KB (82KW) of RAM
(ECC-protected or parity-protected)

— Dual-zone security supporting third-party
development

— Unique identification number

Clock and system control

— Two internal zero-pin 10MHz oscillators

— On-chip crystal oscillator

— Windowed watchdog timer module

— Missing clock detection circuitry

1.2V core, 3.3V I/O design

System peripherals

— Two External Memory Interfaces (EMIFs) with
ASRAM and SDRAM support

— 6-channel Direct Memory Access (DMA)
controller

— Up to 169 individually programmable,
multiplexed General-Purpose Input/Output
(GPIO) pins with input filtering

— Expanded Peripheral Interrupt controller (ePIE)

— Multiple Low-Power Mode (LPM) support with
external wakeup

Communications peripherals

— USB 2.0 (MAC + PHY)

— Support for 12-pin 3.3V-compatible Universal
Parallel Port (uPP) interface

— Two Controller Area Network (CAN) modules
(pin-bootable)

— Three high-speed (up to 50MHz) SPI ports (pin-
bootable)

— Two Multichannel Buffered Serial Ports
(McBSPs)

— Four Serial Communications Interfaces (SCI/
UART) (pin-bootable)

— Two I12C interfaces (pin-bootable)

— Up to 12 external channels
* 12-bit mode
— 3.5MSPS each (up to 14MSPS system
throughput)
— Single-ended inputs
— Up to 24 external channels
+ Single Sample-and-Hold (S/H) on each ADC
+ Hardware-integrated post-processing of
ADC conversions
— Saturating offset calibration
— Error from setpoint calculation
— High, low, and zero-crossing compare,
with interrupt capability
Trigger-to-sample delay capture
- Elght windowed comparators with 12-bit Digital-
to-Analog Converter (DAC) references
— Three 12-bit buffered DAC outputs
Enhanced control peripherals
— 24 PWM channels with enhanced features
— 16 High-Resolution Pulse Width Modulator
(HRPWM) channels
+ High resolution on both A and B channels of
8 PWM modules
+ Dead-band support (on both standard and
high resolution)
— Six Enhanced Capture (eCAP) modules
— Three Enhanced Quadrature Encoder Pulse
(eQEP) modules
— Eight Sigma-Delta Filter Module (SDFM) input
channels, 2 parallel filters per channel
+ Standard SDFM data filtering
» Comparator filter for fast action for out of
range
Configurable Logic Block (CLB)
— Augments existing peripheral capability
— Supports position manager solutions
Functional Safety-Compliant
— Developed for functional safety applications
— Documentation available to aid ISO 26262
system design up to ASIL D; IEC 61508 up to
SIL 3; IEC 60730 up to Class C; and UL 1998
up to Class 2
— Hardware integrity up to ASIL B, SIL 2

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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» Safety-related certification

_ 1SO 26262 certified up to ASIL B and IEC 2 Applications

61508 certified up to SIL 2 by TUV SUD * Medium/short range radar
+ Package options: + Traction inverter motor control
— Lead-free, green packaging » HVAC large commercial motor control
— 337-ball New Fine Pitch Ball Grid Array * Automated sorting equipment
(NFBGA) [ZWT suffix] * CNC control .
— 176-pin PowerPAD™ Thermally Enhanced Low-  * AC charging (pile) station
Profile Quad Flatpack (HLQFP) * DC charging (pile) station
[PTP suffix] + EV charging station power module
— 100-pin PowerPAD Thermally Enhanced Thin * Energy storage power conversion system (PCS)
Quad Flatpack (HTQFP) [PZP suffix] * Central inverter
+  Hardware Built-in Self Test (HWBIST) * Solar power optimizer
+  Temperature options: * String inverter
— T:—40°C to 105°C junction * Inverter & motor control
— S:-40°C to 125°C junction * On-board (OBC) & wireless charger
— Q:-40°C to 125°C free-air * Linear motor segment controller

» Servo drive control module
* AC-input BLDC motor drive
*  DC-input BLDC motor drive
* Industrial AC-DC

* Three phase UPS

(AEC Q100 qualification for automotive
applications)

3 Description

C2000™ 32-bit microcontrollers are optimized for processing, sensing, and actuation to improve closed-loop
performance in real-time control applications such as industrial motor drives; solar inverters and digital power;
electrical vehicles and transportation; motor control; and sensing and signal processing. The C2000 line includes
the Premium performance MCUs and the Entry performance MCUs.

The TMS320F2837xS is a powerful 32-bit floating-point microcontroller unit (MCU) designed for advanced
closed-loop control applications such as industrial motor drives; solar inverters and digital power; electrical
vehicles and transportation; and sensing and signal processing. To accelerate application development, the
DigitalPower software development kit (SDK) for C2000 MCUs and the MotorControl software development kit
(SDK) for C2000™ MCUs are available.

The real-time control subsystem is based on TI's 32-bit C28x floating-point CPU, which provides 200MHz of
signal processing performance. The C28x CPU is further boosted by the new TMU accelerator, which enables
fast execution of algorithms with trigonometric operations common in transforms and torque loop calculations;
and the VCU accelerator, which reduces the time for complex math operations common in encoded applications.

The F2837xS microcontroller family features a CLA real-time control coprocessor. The CLA is an independent
32-bit floating-point processor that runs at the same speed as the main CPU. The CLA responds to peripheral
triggers and executes code concurrently with the main C28x CPU. This parallel processing capability can
effectively double the computational performance of a real-time control system. By using the CLA to service
time-critical functions, the main C28x CPU is free to perform other tasks, such as communications and
diagnostics.

The TMS320F2837xS supports up to 1MB (512KW) of onboard flash memory with error correction code (ECC)
and up to 164KB (82KW) of SRAM. Two 128-bit secure zones are also available on the CPU for code protection.

Performance analog and control peripherals are also integrated on the F2837xS MCU to further enable
system consolidation. Four independent 16-bit ADCs provide precise and efficient management of multiple
analog signals, which ultimately boosts system throughput. The new sigma-delta filter module (SDFM) works
in conjunction with the sigma-delta modulator to enable isolated current shunt measurements. The Comparator
Subsystem (CMPSS) with windowed comparators allows for protection of power stages when current limit
conditions are exceeded or not met. Other analog and control peripherals include DACs, PWMs, eCAPs,
eQEPs, and other peripherals.
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Peripherals such as EMIFs, CAN modules (ISO 11898-1/CAN 2.0B-compliant), and a new uPP interface extend
the connectivity of the F2837xS. The uPP interface is a new feature of the C2000™ MCUs and supports
high-speed parallel connection to FPGAs or other processors with similar uPP interfaces. Lastly, a USB 2.0 port
with MAC and PHY lets users easily add universal serial bus (USB) connectivity to their application.

Want to learn more about features that make C2000 MCUs the right choice for your real-time control system?
Check out The Essential Guide for Developing With C2000™ Real-Time Microcontrollers and visit the C2000™
real-time control MCUs page.

The Getting Started With C2000™ Real-Time Control Microcontrollers (MCUs) Getting Started Guide covers all
aspects of development with C2000 devices from hardware to support resources. In addition to key reference
documents, each section provides relevant links and resources to further expand on the information covered.

Ready to get started? Check out the TMDSCNCD28379D or LAUNCHXL-F28379D evaluation board sand

download C2000Ware.
To learn more about the C2000 MCUs, visit the C2000 Overview at www.ti.com/c2000.

Package Information

PART NUMBER PACKAGE(") PACKAGE SIZE®?) BODY SIZE
ZWT (nFBGA, 337) 16mm x 16mm 16mm x 16mm
TMS320F28379S PTP (HLQFP, 176) 26mm x 26mm 24mm x 24mm
PZP (HTQFP, 100) 16mm x 16mm 14mm x 14mm
TMS320F28378S PTP (HLQFP, 176) 26mm x 26mm 24mm x 24mm
PZP (HTQFP, 100) 16mm x 16mm 14mm x 14mm
ZWT (nFBGA, 337) 16mm x 16mm 16mm x 16mm
TMS320F28377S PTP (HLQFP, 176) 26mm x 26mm 24mm x 24mm
PZP (HTQFP, 100) 16mm x 16mm 14mm x 14mm
ZWT (nFBGA, 337) 16mm x 16mm 16mm x 16mm
TMS320F28376S PTP (HLQFP, 176) 26mm x 26mm 24mm x 24mm
PZP (HTQFP, 100) 16mm x 16mm 14mm x 14mm
ZWT (nFBGA, 337) 16mm x 16mm 16mm x 16mm
TMS320F28375S PTP (HLQFP, 176) 26mm x 26mm 24mm x 24mm
PZP (HTQFP, 100) 16mm x 16mm 14mm x 14mm
ZWT (nFBGA, 337) 16mm x 16mm 16mm x 16mm
TMS320F28374S PTP (HLQFP, 176) 26mm x 26mm 24mm x 24mm
PZP (HTQFP, 100) 16mm x 16mm 14mm x 14mm

(1)  For more information, see Mechanical, Packaging, and Orderable Information.
(2) The package size (length x width) is a nominal value and includes pins, where applicable.
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3.1 Functional Block Diagram

The Functional Block Diagram shows the CPU system and associated peripherals.
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Figure 3-1. Functional Block Diagram
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4 Device Comparison
Table 4-1 lists the features of each 2837xS device.

Table 4-1. Device Comparison

28377S 283758
(1)

FEATURE 28379S 28378S 283775-Q1 28376S 283755-Q1 28374S
(Pzav‘\’,';aigsea?s:% A package 337- | 176- | 100- | 176- | 100- | 337- | 176- | 100- | 337- | 176- | 100- | 337- | 176- | 100- | 337- | 176- | 100-
PTP is an HLQFP gcka g ) Ball Pin Pin Pin Pin Ball Pin Pin Ball Pin Pin Ball Pin Pin Ball Pin Pin

" P ge. ZWT | PTP | PZP | PTP | PZP | ZWT | PTP | PZP | ZWT | PTP | PZP | ZWT | PTP | PZP | ZWT | PTP | PZP
PZP is an HTQFP package.)
Processor and Accelerators
Number 1
Frequency (MHz) 200
Floating-Point Unit
C28x (FPU) Yes
VCU-II Yes
TMU - Type 0 Yes
Number 1
CLA — Type 1
Frequency (MHz) 200
6-Channel DMA — Type 0 1
Memory
Flash (16-bit words) 1MB (512KW) 1MB (512KW) 1MB (512KW) 512KB (256KW) 1MB (512KW) 512KB (256KW)
Dedicated and Local
Shared RAM 36KB (18KW)
ﬁgﬂit words) Global Shared RAM 128KB (64KW) 128KB (64KW) 128KB (64KW) 96KB (48KW) 128KB (64KW) 96KB (48KW)
Total RAM 164KB (82KW) (18‘;1(%) 164KB (82KW) 132KB (66KW) 164KB (82KW) 132KB (66KW)
Code security for on-chip flash, RAM, Yes
and OTP blocks
Boot ROM Yes
System
Configurable Logic Block (CLB) 4 tiles No
32-bit CPU timers 3
Watchdog timers 1
Nonmaskable Interrupt Watchdog 1
(NMIWD) timers
Crystal oscillator/External clock input 1
0-pin internal oscillator 2
1/0 pins
GPIO 169 97 41 97 41 169 97 41 169 97 41 169 97 41 169 97 41
(shared)
External interrupts 5
EMIF1 (16-bit or 32-bit) 1 - 1 - 1 - 1 - 1 - 1 -
EMIF
EMIF2 (16-bit) 1 - - - - 1 - - 1 - - 1 - - 1 - -
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Table 4-1. Device Comparison (continued)

FEATURE(")

28379S

28377S

AHIES 28377S-Q1

28376S

283758

283758-Q1 2S3is

Package Type

(ZWT is an nFBGA package.
PTP is an HLQFP package.
PZP is an HTQFP package.)

337-
Ball
ZWT

176-
Pin
PTP

100-
Pin
PZP

176-
Pin
PTP

100-
Pin
PZP

337-
Ball
ZWT

176-
Pin
PTP

100-
Pin
PzP

337-
Ball
ZWT

176-
Pin
PTP

100-
Pin
PzZP

337-
Ball
ZWT

176-
Pin
PTP

100-
Pin
PzZP

337-
Ball
ZWT

176-
Pin
PTP

100-
Pin
PzZP

Analog Peripherals

MSPS

ADC 16-bit

Conversion Time (ns)@

915

- 915

mode Input pins

24 20

20

14

Channels (differential)

12 9

MSPS

3.5

ADC 12-bit

Conversion Time (ns)@

280

mode Input pins

24 20

20 14 24 20 14 24

20

14

24

20 14 24 20

14

Channels
(single-ended)

24 20

20 14 24 20 14 24

20

14

24 20 14 24 20

14

Number of 16-bit or 12-bit ADCs

Number of 12-bit only ADCs

Temperature sensor

CMPSS (each CMPSS has two
comparators and two internal DACs)

Buffered DAC

Control Peripherals ()

eCAP inputs — Type 0

Enhanced Pulse Width Modulator
(ePWM) channels — Type 4

24

24 15 24 15

24

15

24 15 24

15

eQEP modules — Type 0

3 2 3 2

High-resolution ePWM channels —
Type 4

16

16 9 16 9

SDFM channels — Type 0

8 6 8 6

Communication Peripherals ()

Controller Area Network (CAN) —
Type 04

Inter-Integrated Circuit (12C) — Type 0

Multichannel Buffered Serial Port
(McBSP) — Type 1

Type 0 (UART Compatible)

Serial Communications Interface (SCI) —

Serial Peripheral Interface (SPI) —
Type 2

Universal Serial Bus (USB) — Type 0

uPP — Type 0

Temperature and Qualification

) T: -40°C to 105°C
Junction

No

Temperature (| S: —40°C to 125°C

Yes

Ty)

Q: -40°C to 150°C®)

No

No

No

No No

Free-Air
Temperature (
Ta)

Q: —40°C to 125°C(®)

No

No Yes

No

No Yes No

M

A type change represents a major functional feature difference in a peripheral module. Within a peripheral type, there may be minor

differences between devices that do not affect the basic functionality of the module. For more information, see the C2000 Real-Time
Control Peripherals Reference Guide.

Time between start of sample-and-hold window to start of sample-and-hold window of the next conversion.
For devices that are available in more than one package, the peripheral count listed in the smaller package is reduced because the

smaller package has less device pins available. The number of peripherals internally present on the device is not reduced compared
to the largest package offered within a part number. See Section 5 to identify which peripheral instances are accessible on pins in the

(2
(©)
smaller package.
“)
peripheral.
®)

The letter Q refers to AEC Q100 qualification for automotive applications.

The CAN module uses the IP known as D_CAN. This document uses the names CAN and D_CAN interchangeably to reference this
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4.1 Related Products
For information about similar products, see the following links:

TMS320F2837xD Microcontrollers
The F2837xD series sets a new standard for performance with dual subsystems. Each subsystem consists of

a C28x CPU and a parallel control law accelerator (CLA), each running at 200 MHz. Enhancing performance
are TMU and VCU accelerators. New capabilities include multiple 16-bit/12-bit mode ADCs, DAC, Sigma-Delta
filters, USB, configurable logic block (CLB), on-chip oscillators, and enhanced versions of all peripherals. The
F2837xD is available with up to 1MB of Flash. It is available in a 176-pin QFP or 337-pin BGA package.

TMS320F2837xS Microcontrollers
The F2837xS series is a pin-to-pin compatible version of F2837xD but with only one C28x-CPU-and-CLA

subsystem enabled. It is also available in a 100-pin QFP to enable compatibility with the TMS320F2807x series.
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5 Pin Configuration and Functions
5.1 Pin Diagrams

Figure 5-1 to Figure 5-4 show the terminal assignments on the 337-ball ZWT New Fine Pitch Ball Grid Array.
Each figure shows a quadrant of the terminal assignments. Figure 5-5 shows the pin assignments on the 176-pin
PTP PowerPAD Thermally Enhanced Low-Profile Quad Flatpack. Figure 5-6 shows the pin assignments on the
100-pin PZP PowerPAD Thermally Enhanced Thin Quad Flatpack.

1 2 3 4 5 6 7 8 9 10
w Vssa ADCINB1 ADCINB3 | ADCINB5 VREFHIB VREFLOD Vss Vbbio GPIO128 GPI0116 w
\% VREFHIA ADCINBO ADCINB2 ADCINB4 VREFHID VREFLOB Vssa GPIO124 GPIO127 GPIO131 \%

u ADCINAO ADCINA2 ADCINA4 ADCIN15 ADCIND1 ADCIND3 ADCIND5S GP10123 GPI0126 GPI0130 U

T ADCINA1 ADCINA3 ADCINAS ADCIN14 ADCINDO ADCIND2 ADCIND4 GPI10122 GPI0125 GPI0129 T

R VREFHIC VREFLOA ADCINC2 ADCINC4 Vssa VbpA Vss Vss Vbbio Vbp R
P Vssa VREFLOC ADCINC3 | ADCINC5 Vssa VDDA Vss Vss Vbbio Vbb P
7 8 9 10

N Vss GPIO109 GPIO114 GPIO113 Vss Vss N

M Vbbio GPIO110 GPIO112 GPIO111 VbbIio Vbbio M Vss Vss Vss M

L GPI1027 GPIO106 GPIO107 GPIO108 Vss Vss L Vss Vss Vss L

K GPI1026 GPI1025 GPI1024 GPIO23 Vbb Vbbp K Vss Vss Vss K
1 2 777777777777777 s s 5 I 8 9 10

A. Only the GPIO function is shown on GPIO terminals. See Section 5.2.1 for the complete, muxed signal name.

Figure 5-1. 337-Ball ZWT New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant A]
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11 12 13 14 15 16 17 18 19
w GPI1029 FLT1 TDI T™MS TDO GPIO121 GPIO39 GPIO132 Vss W
\% GP1028 GPIO115 FLT2 TRST TCK GPI036 GPI1040 GPIO134 Vbbio \%
U GPIO31 GPIO117 GPIO32 GPIO34 GPIO120 GPI1037 GPI1041 GPIO135 | ERRORSTS U
T GPIO30 GPIO118 GPIO33 GPIO35 GPIO119 GPIO38 GPIO136 GPIO137 GPIO138 T
R VDD3VFL VDD3VFL Vbp Vss Vss GP1048 GP1049 GPIO50 GPIO51 R
P Vss Vss Vbbp Vss Vss GPI1052 GPIO53 GPIO54 GPIO55 P
1 12 13
N Vbbio Vbbio GPI056 GPIO58 GPIO57 GPI0139 N
M Vss Vss M Vss Vss GPIO59 GPI060 GPIO141 GPI10140 M
L Vss Vss L Vbbio Vbbio GPI061 GPI0O64 Vss GPIO142 L
K Vss Vss K Vss Vss GPIO65 GPIO66 GPI044 GPIO45 K
11 12 e 7 5 s 17 777777777 18 7777777777777 1 9

A. Only the GPIO function is shown on GPIO terminals. See Section 5.2.1 for the complete, muxed signal name.

Figure 5-2. 337-Ball ZWT New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant B]
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77777777 W e a6 8 o
J Vss Vss J Vbp VoD GPIO63 GPI1062 VREGENZ X2 J
H Vss Vss H Vss Vss Vbposc Vbposc Vssosc Vssosc H
G Vbb Vbb Vss Vss GPIO133 X1 G
1 12 13
F Vbp Vss Vbbio Vss Vss Vbbio GPIO144 GPIO143 XRS F
E Vop Vss Vbbio Vss Vss Vbbio GPIO145 GPI1047 GPI1046 E
\:“‘ D GPIO87 GPIO156 GPIO152 GPI0148 GPIO80 GPIO75 GPIO147 GPIO146 GPI1042 D
C GPI086 GPIO155 GPI0151 GPI1083 GPIO79 GPIO76 GPIO74 GPI1068 GP1043 C
B‘y“v“ GPI085 GPI10154 GPI10150 GP1082 GPIO78 GPIO72 GPIO71 GPI1069 GPI067 B
A :‘::‘ GPIO84 GPIO153 GPIO149 GPIO81 GPIO77 GPIO73 GPIO70 Vbbio Vss A
1 12 13 14 15 16 17 18 19

A. Only the GPIO function is shown on GPIO terminals. See Section 5.2.1 for the complete, muxed signal name.

Figure 5-3. 337-Ball ZWT New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant C]
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1 2 3 i 8 9 10
J GPIO103 GPIO104 GPIO105 GPIO22 Vss Vss J Vss Vss Vss J
H GPIO100 GPIO101 GPIO102 NC Vbbio Vbpio H Vss Vss Vss H
G GPIO99 GPIO8 GPIO9 Vbbio Vbbio Vbbio G
7 8 9 10
F GPI098 GPI1020 GPI021 Vobio Vss Vss Vbbio Vss Vbp Vbbio F
E GPI1016 GPIO17 GPI018 GPIO19 Vss Vss Vbbio Vss Vbb Vbbio E
D GPIO13 GPIO14 GPIO15 GPI0O168 GP10166 GPI1089 GPIO5 GPIO1 GPI10162 GPIO159 D
C GPIO11 GPIO12 GPIO96 GPIO167 GPIO165 GPIO88 GPIO4 GPIO0 GPIO161 GPIO158 C
B Vbbio GPIO10 GPIO95 GPI093 GPI091 GPIO7 GPIO3 GPIO164 GPIO160 GPIO157 B
A Vss GPIO97 GPI109%4 GPI1092 GPIO90 GPIO6 GPIO2 GPIO163 Vbbio Vss A
1 2 3 4 5 6 7 8 9 10
A. Only the GPIO function is shown on GPIO terminals. See Section 5.2.1 for the complete, muxed signal name.

Figure 5-4. 337-Ball ZWT New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant D]
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O0000FA~3w $ BW9,5239000000 7000000 75000000 700
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OOOO0OSSSIXKXSX>S>S0>5>0>0000000>000000>000000W> OO
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f NT—ONONOUITNONTODNONODFTONTODONODTONTODONOOITONTOD
CELLEELERLIAt g S oSS e E EEE S LSRR L
GPI1068 [} 133 8811 Vpbio
GPI069 [} 134 870 GPIO40
GPI070 [} 135 8601 GPIO39
GPIO71 [ 136 850 GPIO38
Vpp 0137 841 GPIO37
Vppio [} 138 830 GPIO36
GPI072 [} 139 820 Vbbpio
GPI073 [} 140 81 TCK
GPI074 [] 141 80p TMS
GPIO75 [} 142 790 TRST
GPIO76 [} 143 780 TDO
GPIO77 [} 144 770 TDI
GPIO78 [] 145 760 Vpp
GPIO79 [} 146 7500 Vpbio
Vppio O 147 740 FLT2
GPI1080 [} 148 730 FLT1
GPI0O81 [] 149 720 VDD3vFL
GPI082 [} 150 710 GPIO35
GP1083 [} 151 700 GPIO34
Vppio [} 152 6901 GPIO33
Vpp ] 153 68 Vbpio
GPI0O84 [} 154 670 GPIO32
GPIO85 [} 155 660 GPIO31
GP1086 [} 156 650 GPIO29
GPI1087 [} 157 641 GPIO28
Vpp [ 158 630 GPIO30
Vppio O 159 6200 Vpbio
GPIOO [} 160 610 Vbbp
GPIO1 [ 161 600 ADCIND4
GPIO2 ] 162 5900 ADCIND3
GPIO3 163 581 ADCIND2
GPIO4 [] 164 5700 ADCIND1
GPIO5 [} 165 561 ADCINDO
GPIO6 [} 166 550 VREFHID
GPIO7 [} 167 540 Vppa
Vppio [ 168 531 VREFHIB
Vpp [ 169 520 Vssa
GPIO88 [} 170 510 VREFLOD
GPI089 [} 171 500 VREFLOB
GPIO90 [} 172 4901 ADCINB3
GPI091 [} 173 480 ADCINB2
GPI092 [} 174 470 ADCINB1
GPI093 175 461 ADCINBO
GPI094 [} 176 4501 ADCIN15
O ANNMITOOMNOODOTTANNITOOMNONDOT—ANMITOONONO—ANM
L TANOTOLOMNOD T A NANNANANANANANANOOOOOOOOOOOS T I T y
S N N N N N N N [ N N N N N [ N N N N N [ N N [ N N N N [ N [ N [ N N N N N [ N N N N N [ N Sy -
5080000055 5000 888292380008 300222 32885522525
00 w w
50~ 6666655” 566”7 600 Goos 663334E & £38883885
II<>> III<III<

A. Only the GPIO function is shown on GPIO pins. See Section 5.2.1 for the complete, muxed signal name.

Figure 5-5. 176-Pin PTP PowerPAD Thermally Enhanced Low-Profile Quad Flatpack (Top View)
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066
065
064
063
062
061

T 1 GPlO42
72 |—/1—1 Vbpio
— T 1 Vpposc
T 1 XRS
— T 1 X1
67 |—IT—1 Vssosc
66 |11 X2
— T 1 GP
— T 1 GP
— T 1 GP
57 |—1—1 GP
5 |—1T 1 GP
T 1 GPIO59
52 |11 GPIO58

75 |—1—1 GPIO69
74 |11 GPIO43
71 |—/—— Vpp

65 |—1—1 Vbposc
64 VREGENZ
63 |—/—— Vpp

62 |—T—1 Voppio
61 11 GP

55 |—T—1 Voppio
54 |11 GPIO60
51 |—_—_1T—1 GPIO41

2 R38 338 B
GPIO70 T 76 50 [—T—1 TCK
GPIO71 T 77 49 [—T—1 T™S
Vpp 1] 78 48 | 1T—1 TRST
Vopio 1 79 47 |—_1—1 TDO
GPIO72 T 80 46 [—T—1 TDI
GPIO73 I 81 45 [T 1 Vpp
GPIO78 1| 82 44 T Vppo
Vopio T 83 43 11 FLT2
Vpp T 84 42 [T FLT1
GPIO84 1] 85 41 T VopavrL
GPI085 [T 86 40 —T—1 Voppio
GPI086 [T 87 39 T 1 Vpp
GPIO87 [T 88 38 [—T—1 Voppa
Vpp T 89 37 T Vrerus
Vppio 1] 90 36 11 Vssa
GPI02 —T—] 91 35 [T 1 Vssa
GPIO3 [T 92 34 T VrerLos
GPIO4 [T 93 33 [—T—1 ADCINB5
Vopio T 94 32 |__T—1 ADCINB4
Vpp 1] 95 31 |11 ADCINB3
GPIO89 —T—] 9 30 [—T—1 ADCINB2
GPIO90 T 97 29 [—T—1 ADCINB1
GPIO91 [T 98 28 [T ADCINBO
GPI092 —T—] 99 27 [E—I—1 ADCIN15
GPIO10 [T 100 26 [—T—1 ADCIN14
\"rvovoonoo2 222228358888
T ON MO I 0D O MO0 0000 T O 00 < < <0< 0N T O
0800000008008 885 85555222
5" 55556555 55065 ¢ F338838
b
>(IJ

A. Only the GPIO function is shown on GPIO pins. See Section 5.2.1 for the complete, muxed signal name.

Figure 5-6. 100-Pin PZP PowerPAD HTQFP (Top View)

Note

The exposed lead frame die pad of the PowerPAD™ package serves two functions: to remove heat
from the die and to provide ground path for the digital ground (analog ground is provided through
dedicated pins). Thus, the PowerPAD should be soldered to the ground (GND) plane of the PCB
because this will provide both the digital ground path and good thermal conduction path. To make
optimum use of the thermal efficiencies designed into the PowerPAD package, the PCB must be
designed with this technology in mind. A thermal land is required on the surface of the PCB directly
underneath the body of the PowerPAD. The thermal land should be soldered to the exposed lead
frame die pad of the PowerPAD package; the thermal land should be as large as needed to dissipate
the required heat. An array of thermal vias should be used to connect the thermal pad to the internal
GND plane of the board. See PowerPAD™ Thermally Enhanced Package for more details on using
the PowerPAD package.
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Note

PCB footprints and schematic symbols are available for download in a vendor-neutral format, which
can be exported to the leading EDA CAD/CAE design tools. See the CAD/CAE Symbols section in the
product folder for each device, under the Packaging section. These footprints and symbols can also
be searched for at https://webench.ti.com/cad/.
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5.2 Signal Descriptions

Section 5.2.1 describes the signals. The GPIO function is the default at reset, unless otherwise mentioned.
The peripheral signals that are listed under them are alternate functions. Some peripheral functions may not be
available in all devices. See Table 4-1 for details. All GPIO pins are 1/0/Z and have an internal pullup, which can
be selectively enabled or disabled on a per-pin basis. This feature only applies to the GPIO pins. The pullups are

not enabled at reset.

5.2.1 Signal Descriptions

Table 5-1. Signal Descriptions

TERMINAL

NAME

MUX
POSITION

ZWT
BALL
NO.

PTP
PIN
NO.

PZP
PIN
NO.

orz"

DESCRIPTION

ADC, DAC, AND COMPARATOR SIGNALS

VREFHIA

V1

37

19

ADC-A high reference. This voltage must be driven into
the pin from external circuitry. Place at least a 1-pF
capacitor on this pin for the 12-bit mode, or at least a
22-uF capacitor for the 16-bit mode. This capacitor should
be placed as close to the device as possible between the

VRerHIA @nd VRerLoa PINS.
NOTE: Do not load this pin externally.

VREFHIB

W5

53

37

ADC-B high reference. This voltage must be driven into
the pin from external circuitry. Place at least a 1-pF
capacitor on this pin for the 12-bit mode, or at least a
22-uF capacitor for the 16-bit mode. This capacitor should
be placed as close to the device as possible between the

VRerHiB @nd VRerLoB PiNs.
NOTE: Do not load this pin externally.

VREFHIC

R1

35

ADC-C high reference. This voltage must be driven into
the pin from external circuitry. Place at least a 1-pF
capacitor on this pin for the 12-bit mode, or at least a
22-uF capacitor for the 16-bit mode. This capacitor should
be placed as close to the device as possible between the

VrerHic @nd VrerLoc Pins.
NOTE: Do not load this pin externally.

VREFHID

V5

55

ADC-D high reference. This voltage must be driven into
the pin from external circuitry. Place at least a 1-pF
capacitor on this pin for the 12-bit mode, or at least a
22-uF capacitor for the 16-bit mode. This capacitor should
be placed as close to the device as possible between the

VRrerHip @nd VRerLop PiNs.
NOTE: Do not load this pin externally.

VREFLOA

R2

33

17

ADC-A low reference.

On the PZP package, pin 17 is double-bonded to Vgga
and VgerLoa- On the PZP package, pin 17 must be
connected to Vggp on the system board.

VREFLOB

V6

50

34

ADC-B low reference

VReFLOC

P2

32

ADC-C low reference

VREFLOD

W6

51

ADC-D low reference

ADCIN14

CMPIN4P

T4

44

26

Input 14 to all ADCs. This pin can be used as a general-
purpose ADCIN pin or it can be used to calibrate all

ADCs together (either single-ended or differential) from an
external reference.

Comparator 4 positive input

ADCIN15

CMPIN4N

u4

45

27

Input 15 to all ADCs. This pin can be used as a general-
purpose ADCIN pin or it can be used to calibrate all

ADCs together (either single-ended or differential) from an
external reference.

Comparator 4 negative input
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Table 5-1. Signal Descriptions (continued)

TERMINAL
mux | ZWT | PTP | PZP | 0z DESCRIPTION
NAME POSITION BALL PIN PIN
NO. NO. NO.
ADCINAO ADC-A input 0. There is a 50-kQ internal pulldown on
this pin in both an ADC input or DAC output mode which
U1 43 25 cannot be disabled.
DACOUTA (0] DAC-A output
ADCINA1 | ADC-A input 1. There is a 50-kQ internal pulldown on
this pin in both an ADC input or DAC output mode which
™ 42 24 cannot be disabled.
DACOUTB o DAC-B output
ADCINA2 | ADC-A input 2
u2 41 23
CMPIN1P | Comparator 1 positive input
ADCINA3 | ADC-A input 3
T2 40 22
CMPIN1N | Comparator 1 negative input
ADCINA4 | ADC-A input 4
u3 39 21
CMPIN2P | Comparator 2 positive input
ADCINA5 | ADC-A input 5
T3 38 20
CMPIN2N | Comparator 2 negative input
ADCINBO | ADC-B input 0. There is a 100-pF capacitor to Vssa
on this pin in both ADC input or DAC reference mode
which cannot be disabled. If this pin is being used as
a reference for the on-chip DACs, place at least a 1-puF
capacitor on this pin.
V2 46 28
VDAC Optional external reference voltage for on-chip DACs.
There is a 100-pF capacitor to Vgga on this pin in both
ADC input or DAC reference mode which cannot be
disabled. If this pin is being used as a reference for the
on-chip DACs, place at least a 1-pF capacitor on this pin.
ADCINB1 ADC-B input 1. There is a 50-kQ internal pulldown on
this pin in both an ADC input or DAC output mode which
W2 47 29 cannot be disabled.
DACOUTC (0] DAC-C output
ADCINB2 | ADC-B input 2
V3 48 30
CMPIN3P | Comparator 3 positive input
ADCINB3 | ADC-B input 3
W3 49 31
CMPIN3N | Comparator 3 negative input
ADCINB4 V4 - 32 | ADC-B input 4
ADCINB5 W4 - 33 | ADC-B input 5
ADCINC2 | ADC-C input 2
R3 31 -
CMPING6P | Comparator 6 positive input
ADCINC3 | ADC-C input 3
P3 30 -
CMPINGN | Comparator 6 negative input
ADCINC4 I ADC-C input 4
R4 29 -
CMPIN5SP | Comparator 5 positive input
ADCINC5 P4 | ADC-C input 5
CMPIN5N | Comparator 5 negative input
ADCINDO | ADC-D input 0
T5 56 -
CMPIN7P | Comparator 7 positive input
ADCIND1 | ADC-D input 1
us 57 -
CMPIN7N | Comparator 7 negative input
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Table 5-1. Signal Descriptions (continued)

TERMINAL
mux | ZWT | PTP | PZP | 0z DESCRIPTION
NAME POSITION BALL PIN PIN
NO. NO. NO.
ADCIND2 I ADC-D input 2
CMPIN8SP Te %8 - | Comparator 8 positive input
ADCIND3 | ADC-D input 3
CMPINSN ve %9 N | Comparator 8 negative input
ADCIND4 T7 60 - | ADC-D input 4
ADCIND5 u7 - - I ADC-D input 5
GPIO AND PERIPHERAL SIGNALS
GPIO0 0,4,8,12 1/0 General-purpose input/output 0
EPWM1A 1 Cc8 160 - (0] Enhanced PWM1 output A (HRPWM-capable)
SDAA 6 /0D I12C-A data open-drain bidirectional port
GPIO1 0,4,8,12 110 General-purpose input/output 1
EPWM1B 1 D8 161 _ (0] Enhanced PWM1 output B (HRPWM-capable)
MFSRB 3 1/0 McBSP-B receive frame synch
SCLA 6 1/10D I12C-A clock open-drain bidirectional port
GPIO2 0,4,8,12 1/0 General-purpose input/output 2
EPWM2A 1 A7 162 o1 (0] Enhanced PWM2 output A (HRPWM-capable)
OUTPUTXBAR1 5 (0] Output 1 of the output XBAR
SDAB 6 /0D 12C-B data open-drain bidirectional port
GPIO3 0,4,8,12 1/0 General-purpose input/output 3
EPWM2B 1 (0] Enhanced PWM2 output B (HRPWM-capable)
OUTPUTXBAR2 2 (0] Output 2 of the output XBAR
MCLKRB 3 B7 163 92 /0 McBSP-B receive clock
OUTPUTXBAR2 5 e} Output 2 of the output XBAR
SCLB 6 /0D I12C-B clock open-drain bidirectional port
GPIO4 0,4,8,12 1/0 General-purpose input/output 4
EPWM3A 1 o7 . 03 (0] Enhanced PWMS3 output A (HRPWM-capable)
OUTPUTXBARS3 5 o Output 3 of the output XBAR
CANTXA 6 o} CAN-A transmit
GPIO5 0,4,8,12 1/0 General-purpose input/output 5
EPWM3B 1 (0] Enhanced PWM3 output B (HRPWM-capable)
MFSRA 2 D7 165 — 1/0 McBSP-A receive frame synch
OUTPUTXBAR3 3 e} Output 3 of the output XBAR
CANRXA 6 | CAN-A receive
GPIO6 0,4,8,12 1/0 General-purpose input/output 6
EPWM4A 1 (0] Enhanced PWM4 output A (HRPWM-capable)
OUTPUTXBAR4 2 26 166 B o Output 4 of the output XBAR
EXTSYNCOUT 3 (0] External ePWM synch pulse output
EQEP3A 5 | Enhanced QEP3 input A
CANTXB 6 e} CAN-B transmit
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Table 5-1. Signal Descriptions (continued)

TERMINAL
mux | ZWT | PTP | PZP | 0z DESCRIPTION
NAME POSITION BALL PIN PIN
NO. NO. NO.

GPIO7 0,4,8,12 1/0 General-purpose input/output 7

EPWM4B 1 (0] Enhanced PWM4 output B (HRPWM-capable)

MCLKRA 2 Bo 167 _ 1/0 McBSP-A receive clock

OUTPUTXBARS5 3 (0] Output 5 of the output XBAR

EQEP3B 5 | Enhanced QEP3 input B

CANRXB 6 | CAN-B receive

GPIO8 0,4,8,12 1/0 General-purpose input/output 8

EPWM5A 1 (0] Enhanced PWMS5 output A (HRPWM-capable)

CANTXB 2 (0] CAN-B transmit

ADCSOCAO 3 G2 18 - O ADC start-of-conversion A output for external ADC

EQEP3S 5 /0 Enhanced QEP3 strobe

SCITXDA 6 (0] SCI-A transmit data

GPIO9 0,4,8,12 1/0 General-purpose input/output 9

EPWM5B 1 (0] Enhanced PWM5 output B (HRPWM-capable)

SCITXDB 2 (0] SCI-B transmit data

OUTPUTXBARG 3 G3 19 - (0] Output 6 of the output XBAR

EQEP3I 5 /10 Enhanced QEP3 index

SCIRXDA 6 | SCI-A receive data

GPIO10 0,4,8,12 1/0 General-purpose input/output 10

EPWM6A 1 (0] Enhanced PWM6 output A (HRPWM-capable)

CANRXB 2 | CAN-B receive

ADCSOCBO 3 B2 1 100 (0] ADC start-of-conversion B output for external ADC

EQEP1A 5 | Enhanced QEP1 input A

SCITXDB 6 (0] SCI-B transmit data

UPP-WAIT 15 1/0 Universal parallel port wait. Receiver asserts to request a
pause in transfer.

GPIOM 0,4,8,12 1/0 General-purpose input/output 11

EPWM6B 1 (0] Enhanced PWM6 output B (HRPWM-capable)

SCIRXDB 2,6 | SCI-B receive data

OUTPUTXBAR7 3 C1 2 1 o} Output 7 of the output XBAR

EQEP1B 5 | Enhanced QEP1 input B

UPP-START 15 1/0 Universal parallel port start. Transmitter asserts at start of
DMA line.

GPIO12 0,4,8,12 1/0 General-purpose input/output 12

EPWM7A 1 (0] Enhanced PWM?7 output A (HRPWM-capable)

CANTXB 2 (0] CAN-B transmit

MDXB 3 c2 4 3 (0] McBSP-B transmit serial data

EQEP1S 5 110 Enhanced QEP1 strobe

SCITXDC 6 (0] SCI-C transmit data

UPP-ENA 15 1/0 Universal parallel port enable. Transmitter asserts while
data bus is active.
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Table 5-1. Signal Descriptions (continued)

TERMINAL
mux | ZWT | PTP | PZP | 0z DESCRIPTION
NAME POSITION BALL PIN PIN
NO. NO. NO.
GPIO13 0,4,8,12 1/0 General-purpose input/output 13
EPWM7B 1 (0] Enhanced PWM?7 output B (HRPWM-capable)
CANRXB 2 I CAN-B receive
MDRB 3 D1 5 4 | McBSP-B receive serial data
EQEP1I 5 /0 Enhanced QEP1 index
SCIRXDC 6 | SCI-C receive data
UPP-D7 15 1/0 Universal parallel port data line 7
GPIO14 0,4,8,12 1/0 General-purpose input/output 14
EPWMBS8A 1 (0] Enhanced PWMS8 output A (HRPWM-capable)
SCITXDB 2 (0] SCI-B transmit data
MCLKXB 3 b2 6 ° 110 McBSP-B transmit clock
OUTPUTXBAR3 6 (0] Output 3 of the output XBAR
UPP-D6 15 110 Universal parallel port data line 6
GPIO15 0,4,8,12 1/0 General-purpose input/output 15
EPWM8B 1 (0] Enhanced PWM8 output B (HRPWM-capable)
SCIRXDB 2 | SCI-B receive data
MFSXB 3 D3 ! ® 1/0 McBSP-B transmit frame synch
OUTPUTXBAR4 6 o Output 4 of the output XBAR
UPP-D5 15 1/0 Universal parallel port data line 5
GPIO16 0,4,8,12 1/0 General-purpose input/output 16
SPISIMOA 1 /0 SPI-A slave in, master out
CANTXB 2 o CAN-B transmit
OUTPUTXBAR7 3 E1 8 7 (0] Output 7 of the output XBAR
EPWMO9A 5 (0] Enhanced PWM9 output A
SD1_D1 7 | Sigma-Delta 1 channel 1 data input
UPP-D4 15 1/0 Universal parallel port data line 4
GPIO17 0,4,8,12 1/0 General-purpose input/output 17
SPISOMIA 1 110 SPI-A slave out, master in
CANRXB 2 | CAN-B receive
OUTPUTXBARS 3 E2 9 8 (0] Output 8 of the output XBAR
EPWM9B 5 (0] Enhanced PWM9 output B
SD1_CH1 7 | Sigma-Delta 1 channel 1 clock input
UPP-D3 15 1/0 Universal parallel port data line 3
GPIO18 0,4,8,12 1/0 General-purpose input/output 18
SPICLKA 1 1/0 SPI-A clock
SCITXDB 2 (6] SCI-B transmit data
CANRXA 3 E3 10 9 I CAN-A receive
EPWM10A 5 (0] Enhanced PWM10 output A
SD1_D2 7 | Sigma-Delta 1 channel 2 data input
UPP-D2 15 1/0 Universal parallel port data line 2
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Table 5-1. Signal Descriptions (continued)

TERMINAL
mux | ZWT | PTP | PZP | 0z DESCRIPTION
NAME POSITION BALL PIN PIN
NO. NO. NO.

GPIO19 0,4,8,12 1/0 General-purpose input/output 19
SPISTEA 1 1’0 SPI-A slave transmit enable
SCIRXDB 2 | SCI-B receive data
CANTXA 3 E4 12 1 o CAN-A transmit
EPWM10B 5 (0] Enhanced PWM10 output B
SD1_C2 7 | Sigma-Delta 1 channel 2 clock input
UPP-D1 15 1/0 Universal parallel port data line 1
GPI020 0,4,8,12 1/0 General-purpose input/output 20
EQEP1A 1 | Enhanced QEP1 input A
MDXA 2 (0] McBSP-A transmit serial data
CANTXB 3 F2 13 12 e} CAN-B transmit
EPWM11A 5 (0] Enhanced PWM11 output A
SD1_D3 7 | Sigma-Delta 1 channel 3 data input
UPP-DO 15 1/0 Universal parallel port data line 0
GPI1021 0,4,8,12 1/0 General-purpose input/output 21
EQEP1B 1 | Enhanced QEP1 input B
MDRA 2 | McBSP-A receive serial data
CANRXB 3 F3 14 13 I CAN-B receive
EPWM11B 5 (0] Enhanced PWM11 output B
SD1_C3 7 | Sigma-Delta 1 channel 3 clock input
UPP-CLK 15 1/0 Universal parallel port transmit clock
GP1022 0,4,8,12 1/0 General-purpose input/output 22
EQEP1S 1 110 Enhanced QEP1 strobe
MCLKXA 2 110 McBSP-A transmit clock
SCITXDB 3 J4 22 - o SCI-B transmit data
EPWM12A 5 (0] Enhanced PWM12 output A
SPICLKB 6 11O SPI-B clock
SD1_D4 7 | Sigma-Delta 1 channel 4 data input
GPI1023 0,4,8,12 1/0 General-purpose input/output 23
EQEP1I 1 110 Enhanced QEP1 index
MFSXA 2 /0 McBSP-A transmit frame synch
SCIRXDB 3 K4 23 - | SCI-B receive data
EPWM12B 5 (0] Enhanced PWM12 output B
SPISTEB 6 110 SPI-B slave transmit enable
SD1_C4 7 | Sigma-Delta 1 channel 4 clock input
GP1024 0,4,8,12 1/0 General-purpose input/output 24
OUTPUTXBARH1 1 o} Output 1 of the output XBAR
EQEP2A 2 K3 ” _ | Enhanced QEP2 input A
MDXB 3 (6] McBSP-B transmit serial data
SPISIMOB 6 110 SPI-B slave in, master out
SD2 D1 7 | Sigma-Delta 2 channel 1 data input
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Table 5-1. Signal Descriptions (continued)

TERMINAL
mux | ZWT | PTP | PZP | 0z DESCRIPTION
NAME POSITION BALL PIN PIN
NO. NO. NO.

GPI1025 0,4,8,12 1/0 General-purpose input/output 25
OUTPUTXBAR2 1 (0] Output 2 of the output XBAR
EQEP2B 2 Ko 25 _ | Enhanced QEP2 input B
MDRB 3 | McBSP-B receive serial data
SPISOMIB 6 /0 SPI-B slave out, master in
SD2_CA1 7 | Sigma-Delta 2 channel 1 clock input
GP1026 0,4,8,12 1/0 General-purpose input/output 26
OUTPUTXBAR3 1 (0] Output 3 of the output XBAR
EQEP2| 2 /0 Enhanced QEP2 index
MCLKXB 3 K1 27 - 110 McBSP-B transmit clock
OUTPUTXBAR3 5 (0] Output 3 of the output XBAR
SPICLKB 6 1/O SPI-B clock
SD2_D2 7 | Sigma-Delta 2 channel 2 data input
GPI1027 0,4,8,12 1/0 General-purpose input/output 27
OUTPUTXBAR4 1 o Output 4 of the output XBAR
EQEP2S 2 110 Enhanced QEP2 strobe
MFSXB 3 L1 28 — 1/0 McBSP-B transmit frame synch
OUTPUTXBAR4 5 o Output 4 of the output XBAR
SPISTEB 6 110 SPI-B slave transmit enable
SD2_C2 7 | Sigma-Delta 2 channel 2 clock input
GPI1028 0,4,8,12 1/0 General-purpose input/output 28
SCIRXDA 1 | SCI-A receive data
EM1CS4 2 Vi1 64 ~ 0 External memory interface 1 chip select 4
OUTPUTXBARS 5 (0] Output 5 of the output XBAR
EQEP3A 6 | Enhanced QEP3 input A
SD2 D3 7 | Sigma-Delta 2 channel 3 data input
GPI1029 0,4,8,12 1/0 General-purpose input/output 29
SCITXDA 1 o} SCI-A transmit data
EM1SDCKE 2 (0] External memory interface 1 SDRAM clock enable
OUTPUTXBARG6 5 wn 65 B (0] Output 6 of the output XBAR
EQEP3B 6 | Enhanced QEP3 input B
SD2_C3 7 | Sigma-Delta 2 channel 3 clock input
GPIO30 0,4,8,12 1/0 General-purpose input/output 30
CANRXA 1 I CAN-A receive
EM1CLK 2 _ 63 _ (0] External memory interface 1 clock
OUTPUTXBAR7 5 (6] Output 7 of the output XBAR
EQEP3S 6 110 Enhanced QEP3 strobe
SD2_D4 7 | Sigma-Delta 2 channel 4 data input
GPI031 0,4,8,12 1/0 General-purpose input/output 31
CANTXA 1 0} CAN-A transmit
EMIWE 2 U1 66 ~ ) External memory interface 1 write enable
OUTPUTXBARS 5 (0] Output 8 of the output XBAR
EQEP3I 6 /0 Enhanced QEP3 index
SD2_C4 7 | Sigma-Delta 2 channel 4 clock input
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Table 5-1. Signal Descriptions (continued)

TERMINAL
mux | ZWT | PTP | PZP | 0z DESCRIPTION
NAME POSITION BALL PIN PIN
NO. NO. NO.

GPI032 0,4,8,12 1/0 General-purpose input/output 32

SDAA 1 U13 67 - /0D I12C-A data open-drain bidirectional port

EM1CS0 2 0 External memory interface 1 chip select 0

GPIO33 0,4,8,12 1/0 General-purpose input/output 33

SCLA 1 T13 69 - /0D I12C-A clock open-drain bidirectional port

EM1RNW 2 (0] External memory interface 1 read not write

GPI034 0,4,8,12 /0 General-purpose input/output 34

OUTPUTXBAR1 1 0} Output 1 of the output XBAR

EM1CS2 2 U4 70 - 0 External memory interface 1 chip select 2

SDAB 6 /0D I12C-B data open-drain bidirectional port

GPIO35 0,4,8,12 1/0 General-purpose input/output 35

SCIRXDA 1 | SCI-A receive data

EM1CS3 2 T4 s N 0 External memory interface 1 chip select 3

SCLB 6 /0D I12C-B clock open-drain bidirectional port

GPIO36 0,4,8,12 1/0 General-purpose input/output 36

SCITXDA 1 V16 83 B o} SCI-A transmit data

EMIWAIT 2 | External memory interface 1 Asynchronous SRAM WAIT

CANRXA 6 | CAN-A receive

GPIO37 0,4,8,12 1/0 General-purpose input/output 37

OUTPUTXBAR2 U16 84 _ (0] Output 2 of the output XBAR

EM10E (0] External memory interface 1 output enable

CANTXA (0] CAN-A transmit

GPIO38 0,4,8,12 /10 General-purpose input/output 38

EM1A0 2 T16 85 _ (0] External memory interface 1 address line 0

SCITXDC (0] SCI-C transmit data

CANTXB (6] CAN-B transmit

GPIO39 0,4,8,12 1/0 General-purpose input/output 39

EM1A1 2 WA7 86 _ (0] External memory interface 1 address line 1

SCIRXDC 5 | SCI-C receive data

CANRXB 6 | CAN-B receive

GPI1040 0,4,8,12 1/0 General-purpose input/output 40

EM1A2 2 V17 87 - (0] External memory interface 1 address line 2

SDAB 6 /0D I12C-B data open-drain bidirectional port

GPI1041 0,4,8,12 1/0 General-purpose input/output 41. For applications using
the Hibernate low-power mode, this pin serves as the
GPIOHIBWAKE signal. For details, see the Low Power
Modes section of the System Control chapter in the

u17 89 51 TMS320F2837xS Real-Time Microcontrollers Technical

Reference Manual.

EM1A3 2 (0] External memory interface 1 address line 3

SCLB 6 1/0D I12C-B clock open-drain bidirectional port

GP1042 0,4,8,12 1/0 General-purpose input/output 42

SDAA 6 /0D I12C-A data open-drain bidirectional port

SCITXDA 15 D19 130 8 o} SCI-A transmit data

USBODM Analog 110 USB PHY differential data
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Table 5-1. Signal Descriptions (continued)

TERMINAL
mux | ZWT | PTP | PZP | 0z DESCRIPTION
NAME POSITION BALL PIN PIN
NO. NO. NO.

GPI1043 0,4,8,12 1/0 General-purpose input/output 43
SCLA 6 /0D I12C-A clock open-drain bidirectional port
SCIRXDA 15 c19 131 [ | SCI-A receive data
USBODP Analog /0 USB PHY differential data
GPl1044 0,4,8,12 1/0 General-purpose input/output 44
EM1A4 2 K18 "3 - (0] External memory interface 1 address line 4
GPI1045 0,4,8,12 K19 15 _ /0 General-purpose input/output 45
EM1A5 2 (0] External memory interface 1 address line 5
GPl1046 0,4,8,12 1/0 General-purpose input/output 46
EM1A6 2 E19 128 - (0] External memory interface 1 address line 6
SCIRXDD 6 | SCI-D receive data
GPI1047 0,4,8,12 1/0 General-purpose input/output 47
EM1A7 2 E18 129 - (0] External memory interface 1 address line 7
SCITXDD 6 (6] SCI-D transmit data
GP1048 0,4,8,12 1/0 General-purpose input/output 48
OUTPUTXBAR3 1 o} Output 3 of the output XBAR
EM1A8 2 R16 90 - (0] External memory interface 1 address line 8
SCITXDA 6 (6] SCI-A transmit data
SD1_D1 7 | Sigma-Delta 1 channel 1 data input
GPIO49 0,4,8,12 110 General-purpose input/output 49
OUTPUTXBAR4 1 (0] Output 4 of the output XBAR
EM1A9 2 R17 93 - (0] External memory interface 1 address line 9
SCIRXDA 6 | SCI-A receive data
SD1_CH1 7 | Sigma-Delta 1 channel 1 clock input
GPIO50 0,4,8,12 1/0 General-purpose input/output 50
EQEP1A 1 | Enhanced QEP1 input A
EM1A10 2 R18 94 - (0] External memory interface 1 address line 10
SPISIMOC 6 110 SPI-C slave in, master out
SD1_D2 7 | Sigma-Delta 1 channel 2 data input
GPIO51 0,4,8,12 1/0 General-purpose input/output 51
EQEP1B 1 | Enhanced QEP1 input B
EM1A11 2 R19 95 - (0] External memory interface 1 address line 11
SPISOMIC 6 110 SPI-C slave out, master in
SD1_C2 7 | Sigma-Delta 1 channel 2 clock input
GPI052 0,4,8,12 1/0 General-purpose input/output 52
EQEP1S 1 110 Enhanced QEP1 strobe
EM1A12 2 P16 96 - (0] External memory interface 1 address line 12
SPICLKC 6 110 SPI-C clock
SD1_D3 7 | Sigma-Delta 1 channel 3 data input
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Table 5-1. Signal Descriptions (continued)

TERMINAL
mux | ZWT | PTP | PZP | 0z DESCRIPTION
NAME POSITION BALL PIN PIN
NO. NO. NO.

GPIO53 0,4,8,12 1/0 General-purpose input/output 53
EQEP1I 1 /0 Enhanced QEP1 index
EM1D31 2 P17 o7 _ 1/0 External memory interface 1 data line 31
EM2D15 3 /0 External memory interface 2 data line 15
SPISTEC 6 1’0 SPI-C slave transmit enable
SD1_C3 7 | Sigma-Delta 1 channel 3 clock input
GPI054 0,4,8,12 1/0 General-purpose input/output 54
SPISIMOA 1 I/0 SPI-A slave in, master out
EM1D30 2 1/0 External memory interface 1 data line 30
EM2D14 3 P18 98 - 1/0 External memory interface 2 data line 14
EQEP2A 5 | Enhanced QEP2 input A
SCITXDB 6 (0] SCI-B transmit data
SD1_D4 7 | Sigma-Delta 1 channel 4 data input
GPIO55 0,4,8,12 1/0 General-purpose input/output 55
SPISOMIA 1 110 SPI-A slave out, master in
EM1D29 2 /0 External memory interface 1 data line 29
EM2D13 3 P19 100 - 1/0 External memory interface 2 data line 13
EQEP2B 5 | Enhanced QEP2 input B
SCIRXDB 6 | SCI-B receive data
SD1_C4 7 | Sigma-Delta 1 channel 4 clock input
GPIO56 0,4,8,12 1/0 General-purpose input/output 56
SPICLKA 1 1/O SPI-A clock
EM1D28 2 /0 External memory interface 1 data line 28
EM2D12 3 N16 101 - 1/0 External memory interface 2 data line 12
EQEP2S 5 110 Enhanced QEP2 strobe
SCITXDC 6 o} SCI-C transmit data
SD2 D1 7 | Sigma-Delta 2 channel 1 data input
GPIO57 0,4,8,12 1/0 General-purpose input/output 57
SPISTEA 1 1’0 SPI-A slave transmit enable
EM1D27 2 /0 External memory interface 1 data line 27
EM2D11 3 N18 102 - /0 External memory interface 2 data line 11
EQEP2I 5 110 Enhanced QEP2 index
SCIRXDC 6 | SCI-C receive data
SD2_C1 7 | Sigma-Delta 2 channel 1 clock input
GPIO58 0,4,8,12 1/0 General-purpose input/output 58
MCLKRA 1 110 McBSP-A receive clock
EM1D26 2 1/0 External memory interface 1 data line 26
EM2D10 3 /0 External memory interface 2 data line 10
OUTPUTXBAR1 5 N17 108 52 (6] Output 1 of the output XBAR
SPICLKB 6 1/O SPI-B clock
SD2_D2 7 | Sigma-Delta 2 channel 2 data input
SPISIMOA 15 110 SPI-A slave in, master out”
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Table 5-1. Signal Descriptions (continued)

TERMINAL
mux | ZWT | PTP | PZP | 0z DESCRIPTION
NAME POSITION BALL PIN PIN
NO. NO. NO.

GPIO59 0,4,8,12 1/0 General-purpose input/output 59
MFSRA 1 1/0 McBSP-A receive frame synch
EM1D25 2 1/0 External memory interface 1 data line 25
EM2D9 3 /0 External memory interface 2 data line 9
OUTPUTXBAR2 5 M6 104 >3 (0] Output 2 of the output XBAR
SPISTEB 6 110 SPI-B slave transmit enable
SD2_C2 7 | Sigma-Delta 2 channel 2 clock input
SPISOMIA 15 /0 SPI-A slave out, master in®
GPIO60 0,4,8,12 1/0 General-purpose input/output 60
MCLKRB 1 110 McBSP-B receive clock
EM1D24 2 /0 External memory interface 1 data line 24
EM2D8 3 1/0 External memory interface 2 data line 8
OUTPUTXBARS3 5 M7 105 > o Output 3 of the output XBAR
SPISIMOB 6 110 SPI-B slave in, master out
SD2 D3 7 | Sigma-Delta 2 channel 3 data input
SPICLKA 15 /O |SPI-A clock®
GPI061 0,4,8,12 1/0 General-purpose input/output 61%
MFSRB 1 1/0 McBSP-B receive frame synch
EM1D23 2 /0 External memory interface 1 data line 23
EM2D7 3 1/0 External memory interface 2 data line 7
OUTPUTXBAR4 5 L16 107 %6 o Output 4 of the output XBAR
SPISOMIB 6 110 SPI-B slave out, master in
SD2_C3 7 | Sigma-Delta 2 channel 3 clock input
SPISTEA 15 I/O  |SPI-A slave transmit enable”
GPI1062 0,4,8,12 1/0 General-purpose input/output 62
SCIRXDC 1 | SCI-C receive data
EM1D22 2 1/0 External memory interface 1 data line 22
EM2D6 3 J17 108 57 1/0 External memory interface 2 data line 6
EQEP3A 5 | Enhanced QEP3 input A
CANRXA 6 | CAN-A receive
SD2_D4 7 | Sigma-Delta 2 channel 4 data input
GPIO63 0,4,8,12 1/0 General-purpose input/output 63
SCITXDC 1 o} SCI-C transmit data
EM1D21 2 /10 External memory interface 1 data line 21
EM2D5 3 1/0 External memory interface 2 data line 5
EQEP3B 5 J1e 109 %8 | Enhanced QEP3 input B
CANTXA 6 o} CAN-A transmit
SD2_C4 7 | Sigma-Delta 2 channel 4 clock input
SPISIMOB 15 I/O  |SPI-B slave in, master out”
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Table 5-1. Signal Descriptions (continued)

TERMINAL
mux | ZWT | PTP | PZP | 0z DESCRIPTION
NAME POSITION BALL PIN PIN
NO. NO. NO.
GPI1064 0,4,8,12 1/0 General-purpose input/output 64"
EM1D20 2 1/0 External memory interface 1 data line 20
EM2D4 3 1/0 External memory interface 2 data line 4
EQEP3S 5 L1 1o %9 110 Enhanced QEP3 strobe
SCIRXDA 6 | SCI-A receive data
SPISOMIB 15 I/O  |SPI-B slave out, master in®®
GPIO65 0,4,8,12 1/0 General-purpose input/output 65
EM1D19 2 /0 External memory interface 1 data line 19
EM2D3 3 1/0 External memory interface 2 data line 3
EQEP3I 5 K16 " 60 110 Enhanced QEP3 index
SCITXDA 6 o} SCI-A transmit data
SPICLKB 15 /O |SPI-B clock®
GPI0O66 0,4,8,12 1/0 General-purpose input/output 66"
EM1D18 2 1/0 External memory interface 1 data line 18
EM2D2 3 K17 112 61 1/0 External memory interface 2 data line 2
SDAB 6 /0D I12C-B data open-drain bidirectional port
SPISTEB 15 110 SPI-B slave transmit enable®
GPIO67 0,4,8,12 1/0 General-purpose input/output 67
EM1D17 2 B19 132 - 1/0 External memory interface 1 data line 17
EM2D1 3 /0 External memory interface 2 data line 1
GPI1068 0,4,8,12 1/0 General-purpose input/output 68
EM1D16 2 C18 133 - /0 External memory interface 1 data line 16
EM2D0 3 1/0 External memory interface 2 data line 0
GPIO69 0,4,8,12 1/0 General-purpose input/output 69
EM1D15 2 1/0 External memory interface 1 data line 15
SCLB 6 B18 134 & /0D I12C-B clock open-drain bidirectional port
SPISIMOC 15 110 SPI-C slave in, master out”
GPIO70 0,4,8,12 1/0 General-purpose input/output 70%
EM1D14 2 110 External memory interface 1 data line 14
CANRXA 5 A17 135 76 I CAN-A receive
SCITXDB 6 (0] SCI-B transmit data
SPISOMIC 15 I/0  |SPI-C slave out, master in®
GPIO71 0,4,8,12 1/0 General-purpose input/output 71
EM1D13 2 1/0 External memory interface 1 data line 13
CANTXA 5 B17 136 77 o CAN-A transmit
SCIRXDB 6 | SCI-B receive data
SPICLKC 15 /O |SPI-C clo