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TMS320F2833x, TMS320F2823x Real-Time Microcontrollers
1 Features Serial port peripherals

High-performance static CMOS technology
— Up to 150 MHz (6.67-ns cycle time)
— 1.9-V/1.8-V core, 3.3-V I/O design
High-performance 32-bit CPU (TMS320C28x)
— |EEE 754 single-precision Floating-Point Unit
(FPU) (F2833x only)
— 16 x 16 and 32 x 32 MAC operations
— 16 x 16 dual MAC
— Harvard bus architecture
— Fast interrupt response and processing
— Unified memory programming model
Code-efficient (in C/C++ and Assembly)
Slx channel DMA controller (for ADC, McBSP,
ePWM, XINTF, and SARAM)
16-bit or 32-bit External Interface (XINTF)
— More than 2M x 16 address reach
On-chip memory
— F28335, F28333, F28235:
256K x 16 flash, 34K x 16 SARAM
— F28334, F28234:
128K x 16 flash, 34K x 16 SARAM
— F28332, F28232:
64K x 16 flash, 26K x 16 SARAM
1K x 16 OTP ROM
Boot ROM (8K x 16)
— With software boot modes (through SCI, SPI,
CAN, 12C, McBSP, XINTF, and parallel I/O)
— Standard math tables
Clock and system control
— On-chip oscillator
— Watchdog timer module
GPIOO0 to GPIO63 pins can be connected to one of
the eight external core interrupts
Peripheral Interrupt Expansion (PIE) block that
supports all 58 peripheral interrupts
128-bit security key/lock
— Protects flash/OTP/RAM blocks
— Prevents firmware reverse-engineering
Enhanced control peripherals
— Upto 18 PWM outputs
— Up to 6 HRPWM outputs with 150-ps MEP
resolution
— Up to 6 event capture inputs
— Up to 2 Quadrature Encoder interfaces
— Up to 8 32-bit timers
(6 for eCAPs and 2 for eQEPs)
— Up to 9 16-bit timers
(6 for ePWMs and 3 XINTCTRs)
Three 32-bit CPU timers

— Up to 2 CAN modules

Up to 3 SCI (UART) modules

Up to 2 McBSP modules (configurable as SPI)

One SPI module

— One Inter-Integrated Circuit (I12C) bus

12-bit ADC, 16 channels

— 80-ns conversion rate

— 2 x 8 channel input multiplexer

Two sample-and-hold

Single/simultaneous conversions

Internal or external reference

Up to 88 individually programmable, multiplexed

GPIO pins with input filtering

JTAG boundary scan support

— |EEE Standard 1149.1-1990 Standard Test
Access Port and Boundary Scan Architecture

Advanced debug features

— Analysis and breakpoint functions

— Real-time debug using hardware

Development support includes

— ANSI C/C++ compiler/assembler/linker

— Code Composer Studio™ IDE

— DSP/BIOS™ and SYS/BIOS

— Digital motor control and digital power software
libraries

Low-power modes and power savings

— IDLE, STANDBY, HALT modes supported

— Disable individual peripheral clocks

Endianness: Little endian

Package options:

— Lead-free, green packaging

— 176-ball plastic Ball Grid Array (BGA) [ZJZ]

— 179-ball MicroStar BGA™ [ZHH]

— 179-ball New Fine Pitch Ball Grid Array
(nFBGA) [ZAY]

— 176-pin Low-Profile Quad Flatpack (LQFP)
[PGF]

— 176-pin Thermally Enhanced Low-Profile Quad
Flatpack (HLQFP) [PTP]

Temperature options:

— A:-40°C to 85°C (PGF, ZHH, ZAY, 2JZ)

— S:-40°C to 125°C (PTP, ZJZ)

— Q:-40°C to 125°C (PTP, Z2J2)
(AEC Q100 qualification for automotive
applications)

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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T + Grid infrastructure
2 Applications — Central inverter

* Advanced driver assistance systems (ADAS) — String inverter
— Medium/short range radar » Hybrid, electric & powertrain systems
* Building automation — Inverter & motor control
— HVAC motor control — On-board (OBC) & wireless charger
— Traction inverter motor control * Motor drives
» Factory automation & control — AC-input BLDC motor drive
— Automated sorting equipment — Servo drive control module
— CNC control * Power delivery
— Industrial AC-DC

3 Description

C2000™ real-time 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 TMS320F28335, TMS320F28334, TMS320F28333, TMS320F28332, TMS320F28235, TMS320F28234,
and TMS320F28232 devices are highly integrated, high-performance solutions for demanding control
applications.

Throughout this document, the devices are abbreviated as F28335, F28334, F28333, F28332, F28235, F28234,
and F28232, respectively. F2833x Device Comparison and F2823x Device Comparison provide a summary of
features for each device.

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.

To learn more about the C2000 MCUs, visit the C2000™ real-time control MCUs page.

Package Information

PART NUMBER(") PACKAGE BODY SIZE
TMS320F28335ZAY nFBGA (179) 12.0 mm x 12.0 mm
TMS320F28334ZAY nFBGA (179) 12.0 mm x 12.0 mm
TMS320F28234ZAY nFBGA (179) 12.0 mm x 12.0 mm
TMS320F28232ZAY nFBGA (179) 12.0 mm x 12.0 mm
TMS320F28335ZHH BGA MicroStar (179) 12.0 mm x 12.0 mm
TMS320F28334ZHH BGA MicroStar (179) 12.0 mm x 12.0 mm
TMS320F28332ZHH BGA MicroStar (179) 12.0 mm x 12.0 mm
TMS320F28235ZHH BGA MicroStar (179) 12.0 mm x 12.0 mm
TMS320F28234ZHH BGA MicroStar (179) 12.0 mm x 12.0 mm
TMS320F28232ZHH BGA MicroStar (179) 12.0 mm x 12.0 mm
TMS320F283352JZ BGA (176) 15.0 mm x 15.0 mm
TMS320F28334Z2JZ BGA (176) 15.0 mm x 15.0 mm
TMS320F28332Z2JZ BGA (176) 15.0 mm x 15.0 mm
TMS320F28235Z2JZ BGA (176) 15.0 mm x 15.0 mm
TMS320F28234Z2JZ BGA (176) 15.0 mm x 15.0 mm
TMS320F282322JZ BGA (176) 15.0 mm x 15.0 mm
TMS320F28335PGF LQFP (176) 24.0 mm x 24.0 mm
TMS320F28334PGF LQFP (176) 24.0 mm x 24.0 mm
TMS320F28333PGF LQFP (176) 24.0 mm x 24.0 mm
TMS320F28332PGF LQFP (176) 24.0 mm x 24.0 mm
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Package Information (continued)

PART NUMBER(") PACKAGE BODY SIZE
TMS320F28235PGF LQFP (176) 24.0 mm x 24.0 mm
TMS320F28234PGF LQFP (176) 24.0 mm x 24.0 mm
TMS320F28232PGF LQFP (176) 24.0 mm x 24.0 mm
TMS320F28335PTP HLQFP (176) 24.0 mm x 24.0 mm
TMS320F28334PTP HLQFP (176) 24.0 mm x 24.0 mm
TMS320F28332PTP HLQFP (176) 24.0 mm x 24.0 mm
TMS320F28235PTP HLQFP (176) 24.0 mm x 24.0 mm
TMS320F28234PTP HLQFP (176) 24.0 mm x 24.0 mm
TMS320F28232PTP HLQFP (176) 24.0 mm x 24.0 mm

(1) For more information on these devices, see Mechanical, Packaging, and Orderable Information.
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3.1 Functional Block Diagram
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Figure 3-1. Functional Block Diagram
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4 Revision History
Changes from February 2, 2021 to August 8, 2022 (from Revision P (February 2021) to

Revision Q (August 2022)) Page

* Global: Changed document title from TMS320F2833x, TMS320F2823x Digital Signal Controllers (DSCs) to
TMS320F2833x, TMS320F2823x Real-Time MiCroCONtrollers. ..............cccuuuuemeeiiiaaie i 1

» Global: Changed "digital signal controller" to "real-time microcontroller". Changed "DSC" to "MCU". ............. 1

* Global: Due to an equipment End-of_Life notice from our substrate supplier, we are phasing out certain
MicroStar BGA™ packaging devices. These devices have now been converted to a New Fine Pitch Ball Grid

Array (nFBGA) package. For more information, see the Package Redesign Details section...........ccccccceeeeenn. 1
* Global: Added 179-ball ZAY New Fine Pitch Ball Grid Array (NFBGA).......ccuiiiiiiiiee e 1
* Global: Changed title of errata from TMS320F2833x, TMS320F2823x DSCs Silicon Errata to
TMS320F2833x, TMS320F2823x Real-Time MCUSs Silicon Errata................eeiiiiiiiiiiiciieeeeeeee e 1
» Global: Replaced references to peripheral reference guides with references to the TMS320x2833x,
TMS320x2823x Real-Time Microcontrollers Technical Reference Manual..................ccccccooiiieiiiiiiieeiiieaeeeineee 1
* Global: Replaced "emulator" with "JTAG debug probe”......... .o 1
» Section 1 (Features): Changed "Advanced emulation features" to "Advanced debug features"....................... 1
+ Section 1: Added "179-ball New Fine Pitch Ball Grid Array (hFBGA) [ZAY]" to "Package options"................... 1
« Section 1: Added "ZAY" to Temperature Option "A"....... ..o 1
» Section 2 (Applications): Updated SECHON...........ooiiiiii e e e e e e e e e e e 2
» Section 3 (Description): Updated section. Changed Device Information table to Package Information table.
Added ZAY nFBGA to Package Information table..............coooiiiiii e 2
» Table 5-1 (F2833x Device Comparison): Appended "(UART-compatible)" to "Serial Communications Interface
(50 ST 8
+ Table 5-1: Added "179-Ball ZAY" to Packaging section. Added ZAY to "A" Temperature option........................ 8
» Table 5-2 (F2823x Device Comparison): Appended "(UART-compatible)" to "Serial Communications Interface
(50 ST 8
+ Table 5-2: Added "179-Ball ZAY" to Packaging section. Added ZAY to "A" Temperature option........................ 8
+ Section 5.1 (Related Products): Updated SECHON. ........c.ueiiiiiiiiiiie e 11
+ Section 6.1 (Pin Diagrams): Added 179-ball ZAY new fine pitch ball grid array (NFBGA).........cccooviieveiniineen. 12
+ Table 6-1 (Signal Descriptions): Added ZAY PaCKAJE. ........cccouiiiiiiiiiiiiiiea et e e s e e 22
+ Table 6-1: Updated DESCRIPTION of EMUO, EMU1, and XRS..........ccocioieiiieieieeieeeeeeeee e 22
» Section 7.3 (ESD Ratings — Commercial): Add data for ZAY package..........cccueeeiiiiiiiiiiniiiiiee e 33
» Section 7.5.3 (Reducing Current Consumption): Updated list of methods to reduce power consumption....... 38
« Section 7.7.4 (ZAY Package): Added table..............ooo i 44
» Section 7.9.2 (Power Sequencing): Updated "No requirements are placed on the power-up and power-down
Y= To 01T o oT S I o T = To | =T o] PSPPI 48
« Section 7.9.5: Changed section title from "Emulator Connection Without Signal Buffering for the DSP" to
"JTAG Debug Probe Connection Without Signal Buffering for the MCU"..............cooiiii e, 79
» Figure 7-27: Changed figure title from "Emulator Connection Without Signal Buffering for the DSP" to "JTAG
Debug Probe Connection Without Signal Buffering for the MCU"........ ..o 79
+ Figure 7-27 (Emulator Connection Without Signal Buffering for the MCU): Changed "DSC" to "MCU"........... 79
+ Section 7.9.6.8.2 (Synchronous XREADY Timing Requirements (Ready-on-Write, One Wait State)): Restored
00 3 o) =S 92
» Table 8-14 (SCI-C Registers): Restored fOOtnNOteS. .......oouii i 141
» Figure 8-15 (Serial Communications Interface (SCI) Module Block Diagram): Updated figure...................... 141
* Figure 8-34 (Watchdog Module): Updated fiQuIre............ooiiiiiiiii e 179
« Section 9.1: Changed title from "T| Design or Reference Design" to "Tl Reference Design"..............c.......... 181
« Section 9.1 (Tl Reference Design): Updated SECHON...........coooiiiiiiiiii e 181
« Section 10 (Device and Documentation Support): Updated Section............cccooouiieiiiiiiiiii e 182

» Section 10.1: Changed title from "Getting Started" to "Getting Started and Next Steps". Updated section... 182
* Figure 10-1 (Example of F2833x, F2823x Device Nomenclature): Added 179-ball ZAY package under
N O N ] I o SO PRR 182
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Section 10.3 (Tools and Software): Updated section. Updated Design Kits and Evaluation Modules section.

Updated Models section. Added Training SECHON. ..........coiiiiiiiii e 184
Section 10.4 (Documentation Support): Added nFBGA Packaging Application Report...........ccccooeeeeveneeannn. 186
Section 10.4: Added Technical Reference Manual Section. ............ccccoiiiiiiiiiii e 186

Section 10.4: Updated Peripheral Guides section. Removed most peripheral reference guides as they are
now replaced by the TMS320x2833x, TMS320x2823x Real-Time Microcontrollers Technical Reference

= T TR 186
» Section 11.1 (Package Redesign Details): Added SECHON..........oooiii i 189
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5 Device Comparison

Table 5-1. F2833x Device Comparison

F28335
F28334 F28333 F28332
FEATURE TYPE(") F28335-Q1
(150 MHz) (150 MHz) (100 MHz) (100 MHz)
Instruction cycle - 6.67 ns 6.67 ns 10 ns 10 ns
Floating-point unit - Yes Yes Yes Yes
3.3-V on-chip flash (16-bit word) - 256K 128K 256K 64K
Single-access RAM (SARAM)
(16-bit word) - 34K 34K 34K 26K
One-time programmable (OTP) ROM _
(16-bit word) K K K 1K
Code security for on-chip flash/
SARAM/OTP blocks - Yes Yes Yes ves
Boot ROM (8K x 16) - Yes Yes Yes Yes
16/32-bit External Interface (XINTF) 1 Yes Yes Yes Yes
6-channel Direct Memory Access (DMA) Yes Yes Yes Yes
PWM channels ePWM1/2/3/4/5/6 ePWM1/2/3/4/5/6 ePWM1/2/3/4/5/6 ePWM1/2/3/4/5/6
ePWM1A/2A/3A/4AI | ePWM1A/2AI3A/AAI | ePWM1TA/2AI3A/AA/
HRPWM channels 0 5A/6A 5A/6A 5A/6A ePWM1A/2A/3A/4A
gﬁ;gﬁtgapt“re inputs or auxiliary PWM 0 eCAP1/2/3/4/5/6 eCAP1/2/3/4 eCAP1/2/3/4/5/6 eCAP1/2/3/4
32-bit QEP channels (four inputs/ 0 eQEP1/2 eQEP1/2 eQEP1/2 eQEP1/2
channel)
Watchdog timer - Yes Yes Yes Yes
No. of channels 16 16 16 16
12-bit ADC MSPS 2 12,5 125 125 12.5
Conversion time 80 ns 80 ns 80 ns 80 ns
32-bit CPU timers - 3 3 3 3
Multichannel Buffered Serial Port
(McBSP)/SPI 1 2 (A/B) 2 (A/B) 2 (A/B) 1(A)
Serial Peripheral Interface (SPI) 0 1 1 1 1
Serial Communications Interface (SCI)
(UART-compatible) 0 3 (A/B/C) 3 (A/B/C) 3 (A/B/C) 2 (A/B)
Enhanced Controller Area Network 0 2 (A/B) 2 (A/B) 2 (AB) 2 (A/B)
(eCAN)
Inter-Integrated Circuit (12C) 0 1 1 1 1
General-purpose /O pins (shared) - 88 88 88 88
External interrupts - 8 8 8 8
176-Pin PGF - Yes Yes Yes Yes
176-Pin PTP - Yes Yes - Yes
Packaging 179-Ball ZHH - Yes Yes - Yes
179-Ball ZAY - Yes Yes - -
176-Ball ZJZ - Yes Yes - Yes

8 Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TMS320F28335 TMS320F28335-Q1 TMS320F28334 TMS320F28333 TMS320F28332
TMS320F28235 TMS320F28235-Q1 TMS320F28234 TMS320F28234-Q1 TMS320F28232 TMS320F28232-Q1



13 TEXAS
INSTRUMENTS

www.ti.com

TMS320F28335, TMS320F28335-Q1, TMS320F28334, TMS320F28333
TMS320F28332, TMS320F28235, TMS320F28235-Q1

TMS320F28234, TMS320F28234-Q1, TMS320F28232, TMS320F28232-Q1
SPRS439Q — JUNE 2007 — REVISED AUGUST 2022

Table 5-1. F2833x Device Comparison (continued)

F28335

F28334 F28333 F28332
FEATURE TYPE(") F28335-Q1
(150 MHz) (150 MHz) (100 MHz) (100 MHz)
A: —40°C to 85°C - PGF, ZHH, ZAY, ZJZ | PGF, ZHH, ZAY, 2JZ PGF PGF, ZHH, zJZ
S: —40°C to 125°C - PTP, ZzJZ PTP, zJZ - PTP, 2zJZ
Temperature
options Q: —40°C to 125°C
(AEC Q100 - PTP, zJZ PTP, zJZ - PTP, 2zJZ
Qualification)

(1)  Atype 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. These device-specific differences are listed in
the C2000 Real-Time Control MCU Peripherals Reference Guide and the TMS320x2833x, TMS320x2823x Real-Time Microcontrollers

Technical Reference Manual.
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Table 5-2. F2823x Device Comparison

F28235 F28234 F28232
FEATURE TYPE( F28235-Q1 F28234-Q1 F28232-Q1
(150 MHz) (150 MHz) (100 MHz)
Instruction cycle - 6.67 ns 6.67 ns 10 ns
Floating-point unit - No No No
3.3-V on-chip flash (16-bit word) - 256K 128K 64K
alg?gi ;(;c;zis RAM (SARAM) _ 34K 34K 26K
(O1g?bti|tncfofg<))grammable (OTP) ROM _ 1K 1K 1K
:
Boot ROM (8K x 16) - Yes Yes Yes
16/32-bit External Interface (XINTF) 1 Yes Yes Yes
6-channel Direct Memory Access (DMA) 0 Yes Yes Yes
PWM channels 0 ePWM1/2/3/4/5/6 ePWM1/2/3/4/5/6 ePWM1/2/3/4/5/6
HRPWM channels 0 ePWM1A/2A/3A/4AI5A/6A | ePWM1A/2A/3AI4AISA/6A ePWM1A/2A/3A/4A
gaggtgapture inputs or auxiliary PWM 0 eCAP1/2/3/4/5/6 eCAP1/2/3/4 eCAP1/2/3/4
32-bit QEP channels (four inputs/channel) 0 eQEP1/2 eQEP1/2 eQEP1/2
Watchdog timer - Yes Yes Yes
No. of channels 16 16 16
12-bit ADC MSPS 2 12.5 12.5 125
Conversion time 80 ns 80 ns 80 ns
32-bit CPU timers - 3 3 3
?ll\lllljclzgcsh;)r;g?IBuﬁered Serial Port 1 2 (AB) 2 (A/B) 1(A)
Serial Peripheral Interface (SPI) 0 1 1 1
(Sljz;\lg_r?c()o?qn;:ggz;lons Interface (SCI) 0 3 (A/BIC) 3 (A/BIC) 2 (AB)
Enhanced Controller Area Network (eCAN) 0 2 (A/B) 2 (A/B) 2 (A/B)
Inter-Integrated Circuit (12C) 0 1 1 1
General-purpose /O pins (shared) - 88 88 88
External interrupts — 8 8 8
176-Pin PGF - Yes Yes Yes
176-Pin PTP - Yes Yes Yes
Packaging 179-Ball ZHH - Yes Yes Yes
179-Ball ZAY - - Yes Yes
176-Ball ZJZ - Yes Yes Yes
A: -40°C to 85°C - PGF, ZHH, 2JZ PGF, ZHH, ZAY, ZJZ PGF, ZHH, ZAY, zJZ
S: —40°C to 125°C - PTP, ZJZ PTP, ZJZ PTP, ZJZ
Temperature options Q: —40°C to 125°C
(AEC Q100 - PTP, ZJZ PTP, ZJZ PTP, ZJZ
Qualification)

(1)  Atype 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. These device-specific differences are listed in
the C2000 Real-Time Control MCU Peripherals Reference Guide and the TMS320x2833x, TMS320x2823x Real-Time Microcontrollers
Technical Reference Manual.
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5.1 Related Products
For information about similar products, see the following links:

TMS320F2833x Real-Time Microcontrollers

The F2833x series is the first C2000™ MCU that is offered with a floating-point unit (FPU). It has the first-
generation ePWM timers. The 12.5-MSPS, 12-bit ADC is still class-leading for an integrated analog-to-digital
converter. The F2833x has a 150-MHz CPU and up to 512KB of on-chip Flash. It is available in a 176-pin QFP
or 179-ball BGA package.

TMS320C2834x Real-Time Microcontrollers
The C2834x series removes the on-chip Flash memory and integrated ADC to enable the fastest available clock
speeds of up to 300 MHz. It is available in a 179-ball NFBGA or 256-ball BGA package.

TMS320F2837xD Real-Time 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 Real-Time 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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6 Terminal Configuration and Functions

6.1 Pin Diagrams

The 176-pin PGF/PTP low-profile quad flatpack (LQFP) pin assignments are shown in Figure 6-1. The 179-ball
ZHH ball grid array (BGA) and the 179-ball ZAY new fine pitch ball grid array (hnFBGA) terminal assignments are
shown in Figure 6-2 through Figure 6-5. The 176-ball ZJZ plastic BGA terminal assignments are shown in Figure
6-6 through Figure 6-9. Table 6-1 describes the function(s) of each pin.
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Figure 6-1. F2833x, F2823x 176-Pin PGF/PTP LQFP (Top View)
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Note

The thermal pad should be soldered to the ground (GND) plane of the PCB because this will provide
the best thermal conduction path. For this device, the thermal pad is not electrically shorted to the
internal die Vgg; therefore, the thermal pad does not provide an electrical connection to the PCB
ground. 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 thermal pad. The thermal land should be soldered to the thermal pad;
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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1 2 3 4 5 6 7
GPIO21/
P Vssaio ADCINBO | ADCINB2 | ADCINB6 | ADCREFP Vss Eﬁggl\?/ P
CANRXB
GPIO22/
N | ADCINA1 Vbpaio ADCINB1 | ADCINB5 | ADCREFM Voo ey | N
SCITXDB
GPI023/
M | ADCINA2 | ADCLO | ADCINAO | ADCINB4 |ADCRESEXT| Vopazats ey || M
SCIRXDB

GPIO18/ GP1020/

SPICLKA/ EQEP1A/
L ADCINAS ADCINA4 ADCINA3 ADCINB3 ADCREFIN SCITXDB/ MDXA/ L

CANRXA CANTXB

GPIO19/
K VSS1AGND VDDAZ VSSA2 ADCINA7 ADCINB7 VSSZAGND SSE:S;EQ// K
CANTXA
GPIO17/ 6 7
J S(:PA@EP/\/ Vbp Vss Vbp1a1s ADCINAG J
TZ6
__GPI1014/ GPIO13/ __GPIO15/ GPIO16/
H TZ3/XHOLD/ TZ2/ TZ4/XHOLDA/ | SPISIMOA/ H
Voo SCITXDB/ CANRXB/ SCIRXDB/ CANTXB/
MCLKXB MDRB MFSXB TZ5
1 2 3 4 5

Figure 6-2. F2833x, F2823x 179-Ball ZHH MicroStar BGA and 179-Ball ZAY nFBGA (Upper-Left Quadrant)
(Bottom View)
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8 9 10 11 12 13 14
CRo% GPIO48/ GPIO50/
P Vss ™S TEST2 EMU1 ECAPS5/ EQEP1A/
EPWMSYNCO/ XD31 XD29
ADCSOCBO
PI032
EQEP2B/ | EPWMSYNCI/ S8 ss X030 bDIo
MDRB ADCSOCAO
oploa GPIO51/ | GPIOS2
M DI TRST Vbp3veL Vss EQEP1B/ | EQEP1S/
EQEP24A/ XD28 XD27
MDXB
v GPIO53/ | GPIOS4/ | GPIOSS/
L Vbbio EQEP2S/ XRS EMUO EQEP1l/ | SPISIMOA/ | SPISOMIA/
XD26 XD25 XD24
MFSXB
GE'sz?g/ GPIOS6/ | GPIOS8/ | GPIO57/
K TDO TEST1 SPICLKA/ | MCLKRA/ | SPISTEA/ Vb
EQEP2I/ XD23 XD21 XD22
MCLKXB
8 9
J Vss X2 Vss X1 XCLKIN
GPI059/
H Vss Vbbio Vbp Vss MFSRA/
XD20
10 11 12 13 14

Figure 6-3. F2833x, F2823x 179-Ball ZHH MicroStar BGA and 179-Ball ZAY nFBGA (Upper-Right
Quadrant) (Bottom View)
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1 2 3 4 5
GPIO11/ GPIO12/ GPIO10/ GPIOY/
s Vss EPWM6B/ TZ7/ EPWM6A/ | EPWMSB/ |
SCIRXDB/ | CANTXB/ | CANRXB/ | SCITXDBY
ECAP4 MDXB | ADCSOCBO| ECAP3
GPIO8/ GPIO7/
EPWM5A/ | EPWMA4B/
F | CANTXB/ | MCLKRA/ Voo Vss Vooio F
ADCSOCAO | ECAP2 6 7
GPIOB/ GPIO5/ GPIO3/
£ | EPWMAN GPIO4/ EPWM3B/ | EPWM2B/ | GPIO84/ GPIO81/ Vooio .
EPWMSYNCI/ | EPWM3A MFSRA/ ECAPS5/ XA12 XA9
EPWMSYNCO ECAP1 MCLKRB
GPIO1/
o v GPIO2/ EPWM1B/ | GPIO86/ GPIO83/ v GPIO4s/ ||,
Ss EPWM2A ECAP6/ XA14 XA S8 XA5
MFSRB
GPI029/
GPIOO/ GPIO85/ GPI082/ GPIO80/
C | epwmia | SCITXDA/ Vss XA13 XA10 XA8 Vss c
XA19
GPIO30/
GPIO39/ GPIO46/ GPIO43/
B Vbp CANRXA/ XA16 Vss Vbp A6 XA3 B
XA18
GPIO31/
GPIO87/ GPI047/ GPIO44/
A C’;"/ﬂ;‘” XA15 Vooio Vss XA7 XA4 A
1 2 3 4 5 6 7

Figure 6-4. F2833x, F2823x 179-Ball ZHH MicroStar BGA and 179-Ball ZAY nFBGA (Lower-Left Quadrant)
(Bottom View)

16 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TMS320F28335 TMS320F28335-Q1 TMS320F28334 TMS320F28333 TMS320F28332
TMS320F28235 TMS320F28235-Q1 TMS320F28234 TMS320F28234-Q1 TMS320F28232 TMS320F28232-Q1



13 TEXAS
INSTRUMENTS

www.ti.com

TMS320F28335, TMS320F28335-Q1, TMS320F28334, TMS320F28333

TMS320F28332, TMS320F28235, TMS320F28235-Q1
TMS320F28234, TMS320F28234-Q1, TMS320F28232, TMS320F28232-Q1

SPRS439Q — JUNE 2007 — REVISED AUGUST 2022

10 1 12 13 14
— GPIOB3/ | GPIOB1/ | GPIO62/ GPIO60/
sl o SCITXDC/ | MFSRB/ | SCIRXDC | MCLKRB/
XD16 XD18 XD17 XD19
GPIO69/ GPIO66/ v v GPIO65/
XD10 XD13 ss D XD14
8 9
GPI028/
E Vss Voo SCIRXDA/ | CHIOCE/ Vooio crioer Vss
XZCS6
GPIO40/ GPIO37/ GPI034/
D XA0/ ECAP2/ ECAP1/ G%OE?/ GF;('EO,J o Vbp Vss
XWET XZCS7 XREADY
GPIO36/
C Vbp Vss SCIRXDA/ | XCLKOUT G';'gg 3 G';'gg 4f G';'gg 1
XZCS0
GPI042/ S GPIO78/ | GPIOT6/ GPIO72/
B XA2 XRD Vooio Voo XD1 XD3 XD7
GPIO35/
GPIO41/ GPIO79/ | GPIOTT/ GPIOT75/
A XA1 SCITXDA/ Vss Vss XDO XD2 XD4
XRIW
8 9 10 11 12 13 14

Figure 6-5. F2833x, F2823x 179-Ball ZHH MicroStar BGA and 179-Ball ZAY nFBGA (Lower-Right
Quadrant) (Bottom View)
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|
P Vssaz Vssz2acnn ADCINBO | ADCREFM | ADCREFP |ADCRESEXT| ADCREFIN ||
|
|
|
|
|
N Vssaio ADCLO ADCINB1 ADCINB3 ADCINB5 ADCINB7 EMUO “
|
|
|
|
|
M ADCINA2 ADCINA1 ADCINAO ADCINB2 ADCINB4 ADCINB6 TESTA1 ‘\
|
|
|
|
‘.
L ADCINA5 ADCINA4 ADCINA3 VssiagnD Vbpaio Vipaats TEST2 |
|
|
|
|
|
|
K ADCINA7 ADCINAG6 Vbpiats Vbpa2z ‘\
|
|
|
|
_ GPIO15/ GPIO16/ GPIO17/ \
J |TZ4/XHOLDA/ | SPISIMOA/ | SPISOMIA/ Voo Vss Vss \\
SCIRXDB/ | CANTXB/ | CANRXB/ ‘
MFSXB TZ5 TZ6 \
|
|
GPIO12/ GPIO13/ | GPIO14/ \
H TZ1/ TZ2/ TZ3/XHOLD/ Voo Vss Vss \|
CANTXB/ CANRXB/ SCITXDB/ |
MDXB MDRB MCLKXB |

|

Figure 6-6. F2833x, F2823x 176-Ball ZJZ Plastic BGA (Upper-Left Quadrant) (Bottom View)
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, GPI020/ GPIO23/ | GPIO26/ GPIO33/

| Emut EQEP1A/ | EQEPAI/ ECAP3/ SCLA/ v v 5

| MDXA/ MFSXA/ EQEP2I/ |EPWMSYNCO/ ss ss

,, CANTXB | SCIRXDB | MCLKXB | ADCSOCBO

|

'l cPio1sr | GPIO21/ | GPIO24/ | GPIO27/

| | SPICLKA/ | EQEP1B/ | ECAP1/ ECAP4/

I'| SCITXDB/ MDRA/ EQEP2A/ | EQEP2S/ DI TDO Vooio N
|| CANRXA | CANRXB MDXB MFSXB

|

|

| | ePioter | GPI022/ | GPIO25/ | GPIO32/

| | SPISTEA/ | EQEP1S/ | ECAP2/ SDAA/ S

|| SCIRXDB/ | MCLKXA/ | EQEP2B/ [EPWMSYNCH — ™9 XRS TCK M
, CANTXA | SCITXDB MDRB | ADSOCAO

|

|

| GPIO50/ | GPIO49/ | GPIO4s/

| Voo VbpavrL Vboio TRST EQEP1A/ ECAP6/ ECAP5/ L
,, XD29 XD30 XD31

|

|

|

| GPIO53 GPIO52/ | GPIO51/

| Voo EQEP1/ | EQEP1S/ | EQEP1B/ | K
,’ XD26 XD27 XD28

|

|

|

| GPIOS6/ | GPIOS5/ | GPIOS54/

! Vss Vss Voo SPICLKA/ | SPISOMIA/ | SPISIMOA/ | J
, XD23 XD24 XD25

|

|

|
,’ GPIO59/ | GPIOS8/ | GPIOS57/
| Vss Vss MFSRA/ | MCLKRA/ | SPISTEA/ X2 H
| XD20 XD21 XD22
|

|

Figure 6-7. F2833x, F2823x 176-Ball ZJZ Plastic BGA (Upper-Right Quadrant) (Bottom View)
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|
GPIOY/ | GPIO10/ | GPIO11/ l
o | EPWMSB/ | EPWMBA/ | EPWMB/ v v v ,’
SCITXDB/ | CANRXB/ | SCIRXDB/ s s |
ECAP3 |ADCSOCBO| ECAP4 ,:
|
GPIOG/ GPIO7/ GPIO8/ ;
| EPWMan | EPWM4B/ | EPWMSA/ v v v |
EPWMSYNCI/| MCLKRA/ | CANTXB/ o s s ;
EPWMSYNCO| ECAP2 | ADCSOCAO ,!
|
GPIO3/ GPIO5/ |
£| EPWM2B/ | GPIO4/ | EPWM3B/ v |
ECAP5 | EPWM3A | MFSRA/ i
MCLKRB ECAP1 |
|
|
GPIO1/ i
5| GPloo/ | EPWMIB/ | GPIOZ v v GPIO47/ v l
EPWM1A | ECAP6/ | EPWM2A o o XA7 ,’
MFSRB |
|
|
|
o | sano@ | SR | cPiosa | GPiossi | GPlos2 | GPio4el | GPIO43/ | |
o VA XA16 XA13 XA10 XAG XA3 ’,
|
|
|
5 v Soo¥ | epiosn | GPios4/ | GPIos1 | GPlo4s/ | GPioaz | |
XA15 XA12 XA9 XA5 XA2 ||
XA17 ,
|
|
|
|
A v v GPIOB6/ | GPIOS3 | GPIOBO/ | GPIO44/ | GPIO41/ ||
s s XA14 XA11 XA8 XA4 XAt |

3 4 5 6 7

1 2
Figure 6-8. F2833x, F2823x 176-Ball ZJZ Plastic BGA (Lower-Left Quadrant) (Bottom View)
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|
\ GPIOBO/
\ Vss Vss Vooio MCLKRB/ | XCLKIN X1
“ XD19
|
|
|
\ GPIOS3/ | GPIO62 | GPIOB1/
‘\ Vss Vss Voo SCITXDC/ | SCIRXDC/ | MFSRB/
| XD16 XD17 XD18
|
|
|
|
| v GPIOBE/ | GPIOSS/ | GPIOB4/
\| po XD13 XD14 XD15
|
|
|
|
GPI028/
'\ Voo Voo SCIRXDA/ Vooio G;'D%%g/ G;B?S/ G;'Doéw D
| XZCS6
|
|
|
' | ePioaor S%'TI'&%BA/ GPIO38/ | GPIO78/ | GPIO7s/ | GPIO71/ | GPIOTO/ |
|| XAOXWET XWEO XD1 XD4 XD8 XD9
| XZCS0
|
\
\ | GRIOsTT | GPIOSS) 1 Gpio7er | GPIO77/ | GPIO74/ | GPIOT2
ECAP2/ | SCITXDA/ o o o oy Vss B
| Xzcst XRIW
|
|
|
l GPIO34/
| XrD ECAP1/ | XCLKOUT GFQS;‘S’ G?gggl Vooio Vss A
| XREADY
8 9 10 1 12

13 14
Figure 6-9. F2833x, F2823x 176-Ball ZJZ Plastic BGA (Lower-Right Quadrant) (Bottom View)
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6.2 Signal Descriptions

Table 6-1 describes the signals. The GPIO function (shown in ltalics) is the default at reset. The peripheral
signals that are listed under them are alternate functions. Some peripheral functions may not be available in
all devices. See Table 5-1 and Table 5-2 for details. Inputs are not 5-V tolerant. All pins capable of producing
an XINTF output function have a drive strength of 8 mA (typical). This is true even if the pin is not configured
for XINTF functionality. All other pins have a drive strength of 4-mA drive typical (unless otherwise indicated).
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 on GPIO0-GPIO11 pins are not enabled at reset.
The pullups on GPIO12-GPI087 are enabled upon reset.

Table 6-1. Signal Descriptions

PIN NO.
NAME PGF, | ZHH, zJZ DESCRIPTION (1)
PTP | ZAY | o0,
PIN# | BALL #
JTAG

JTAG test reset with internal pulldown. TRST, when driven high, gives the scan system
control of the operations of the device. If this signal is not connected or driven low, the
device operates in its functional mode, and the test reset signals are ignored.

NOTE: TRST is an active high test pin and must be maintained low at all times during
TRST 78 M10 L11 normal device operation. An external pulldown resistor is required on this pin. The value
of this resistor should be based on drive strength of the debugger pods applicable to the
design. A 2.2-kQ resistor generally offers adequate protection. Because this is application-
specific, Tl recommends validating each target board for proper operation of the debugger
and the application. (I, |)

TCK 87 N12 M14 | JTAG test clock with internal pullup (I, 1)

JTAG test-mode select (TMS) with internal pullup. This serial control input is clocked into

™S 9 P10 M12 the TAP controller on the rising edge of TCK. (I, 1)

JTAG test data input (TDI) with internal pullup. TDI is clocked into the selected register
TDI 76 M9 N12 . - L

(instruction or data) on a rising edge of TCK. (I, 1)
DO 77 K9 N13 JTAG scan out, test data output (TDO). The contents of the selected register (instruction or

data) are shifted out of TDO on the falling edge of TCK. (O/Z 8 mA drive)

Emulator pin 0. When TRST is driven high, this pin is used as an interrupt to or from the
JTAG debug probe system and is defined as input/output through the JTAG scan. This pin
is also used to put the device into boundary-scan mode. With the EMUO pin at a logic-high
state and the EMU1 pin at a logic-low state, a rising edge on the TRST pin would latch the
EMUO 85 L11 N7 device into boundary-scan mode. (I/O/Z, 8 mA drive 1)

NOTE: An external pullup resistor is required on this pin. The value of this resistor should
be based on the drive strength of the debugger pods applicable to the design. A 2.2-kQ to
4.7-kQ resistor is generally adequate. Because this is application-specific, TI recommends
validating each target board for proper operation of the debugger and the application.

Emulator pin 1. When TRST is driven high, this pin is used as an interrupt to or from the
JTAG debug probe system and is defined as input/output through the JTAG scan. This pin
is also used to put the device into boundary-scan mode. With the EMUO pin at a logic-high
state and the EMU1 pin at a logic-low state, a rising edge on the TRST pin would latch the
EMU1 86 P12 P8 device into boundary-scan mode. (I/O/Z, 8 mA drive 1)

NOTE: An external pullup resistor is required on this pin. The value of this resistor should
be based on the drive strength of the debugger pods applicable to the design. A 2.2-kQ to
4.7-kQ resistor is generally adequate. Because this is application-specific, T| recommends
validating each target board for proper operation of the debugger and the application.

FLASH
VpD3vEL 84 M11 L9 3.3-V Flash Core Power Pin. This pin should be connected to 3.3 V at all times.
TEST1 81 K10 M7 Test Pin. Reserved for TI. Must be left unconnected. (1/0)
TEST2 82 P11 L7 Test Pin. Reserved for TI. Must be left unconnected. (1/O)
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Table 6-1. Signal Descriptions (continued)

PIN NO.
NAME PGF, | ZHH, 2JZ DESCRIPTION (V)
PTP ZAY BALL #
PIN# | BALL #
CLOCK

Output clock derived from SYSCLKOUT. XCLKOUT is either the same frequency, one-half
the frequency, or one-fourth the frequency of SYSCLKOUT. This is controlled by bits
18:16 (XTIMCLK) and bit 2 (CLKMODE) in the XINTCNF2 register. At reset, XCLKOUT =

XCLKOUT 138 c A10 SYSCLKOUT/4. The XCLKOUT signal can be turned off by setting XINTCNF2[CLKOFF]
to 1. Unlike other GPIO pins, the XCLKOUT pin is not placed in high-impedance state
during a reset. (O/Z, 8 mA drive).
External Oscillator Input. This pin is to feed a clock from an external 3.3-V oscillator. In this

XCLKIN 105 J14 G13 case, the X1 pin must be tied to GND. If a crystal/resonator is used (or if an external 1.9-V
oscillator is used to feed clock to X1 pin), this pin must be tied to GND. (l)
Internal/External Oscillator Input. To use the internal oscillator, a quartz crystal or a
ceramic resonator may be connected across X1 and X2. The X1 pin is referenced to the

X1 104 J13 G14 1.9-V/1.8-V core digital power supply. A 1.9-V/1.8-V external oscillator may be connected
to the X1 pin. In this case, the XCLKIN pin must be connected to ground. If a 3.3-V
external oscillator is used with the XCLKIN pin, X1 must be tied to GND. ()

X2 102 J1 H14 Internal Oscillator Output. A quartz crystal or a ceramic resonator may be connected
across X1 and X2. If X2 is not used, it must be left unconnected. (O)

RESET

Device Reset (in) and Watchdog Reset (out).
Device reset. XRS causes the device to terminate execution. The PC will point to the
address contained at the location Ox3FFFCO. When XRS is brought to a high level,
execution begins at the location pointed to by the PC. This pin is driven low by the MCU

YRS 80 L10 M13 when a watchdog reset occurs. During watchdog reset, the XRS pin is driven low for the
watchdog reset duration of 512 OSCCLK cycles. (I/0OD, 1)
The output buffer of this pin is an open drain with an internal pullup. If this pin is driven by
an external device, it should be done using an open-drain device.
An external R-C circuit may be used on the pin, taking care that the timing requirements
during power down are still met.

ADC SIGNALS

ADCINA7 35 K4 K1 ADC Group A, Channel 7 input (I)

ADCINA6 36 J5 K2 ADC Group A, Channel 6 input (I)

ADCINAS 37 L1 L1 ADC Group A, Channel 5 input (1)

ADCINA4 38 L2 L2 ADC Group A, Channel 4 input (I)

ADCINA3 39 L3 L3 ADC Group A, Channel 3 input (I)

ADCINA2 40 M1 M1 ADC Group A, Channel 2 input (I)

ADCINA1 41 N1 M2 ADC Group A, Channel 1 input (1)

ADCINAO 42 M3 M3 ADC Group A, Channel 0 input (I)

ADCINB7 53 K5 N6 ADC Group B, Channel 7 input (I)

ADCINB6 52 P4 M6 ADC Group B, Channel 6 input (I)

ADCINB5 51 N4 N5 ADC Group B, Channel 5 input (1)

ADCINB4 50 M4 M5 ADC Group B, Channel 4 input (I)

ADCINB3 49 L4 N4 ADC Group B, Channel 3 input (I)

ADCINB2 48 P3 M4 ADC Group B, Channel 2 input (I)

ADCINB1 47 N3 N3 ADC Group B, Channel 1 input (I)

ADCINBO 46 P2 P3 ADC Group B, Channel 0 input (I)

ADCLO 43 M2 N2 Low Reference (connect to analog ground) (1)

ADCRESEXT 57 M5 P6 ADC External Current Bias Resistor. Connect a 22-kQ resistor to analog ground.

ADCREFIN 54 L5 P7 External reference input (1)
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Table 6-1. Signal Descriptions (continued)

PIN NO.
NAME PGF, | ZHH, 2JZ DESCRIPTION (V)
PTP ZAY BALL #
PIN # | BALL #
Internal Reference Positive Output. Requires a low ESR (under 1.5 Q) ceramic bypass
ADCREFP 56 P5 P5 ;aop_la_g:t oUrsoef tzhg Xlli)g) glr(‘)acllfgr,agtgotl:)n(?ér(i(\?e) the ESR specification from the capacitor data
sheet that is used in the system.
Internal Reference Medium Output. Requires a low ESR (under 1.5 Q) ceramic bypass
ADCREFM 55 NS P4 ;&g)_la_lél:t oUrsoef tzhi /ﬂgg’ glr::;llfgagtgotl:)nc?ér(i(v)e) the ESR specification from the capacitor data
sheet that is used in the system.
CPU AND 1/O POWER PINS
Vppaz 34 K2 K4 ADC Analog Power Pin
Vssa2 33 K3 P1 ADC Analog Ground Pin
Vppaio 45 N2 L5 ADC Analog I/0O Power Pin
Vssaio 44 P1 N1 ADC Analog I/0 Ground Pin
Vppia1s 31 J4 K3 ADC Analog Power Pin
Vss1AGND 32 K1 L4 ADC Analog Ground Pin
Vpp2ai1s 59 M6 L6 ADC Analog Power Pin
Vss2AGND 58 K6 P2 ADC Analog Ground Pin
Vbp 4 B1 D4
Vbp 15 B5 D5
Vbp 23 B11 D8
Vbp 29 C8 D9
Vbp 61 D13 E11
Vbp 101 E9 F4
Vpp 109 F3 F11 CPU and Logic Digital Power Pins
Vbp 117 F13 H4
Vbp 126 H1 J4
Vbp 139 H12 J11
Vbp 146 J2 K11
Vbp 154 K14 L8
Vbp 167 N6
Vbbio 9 Ad A13
Vbbio 71 B10 B1
Vbbio 93 E7 D7
Vbbio 107 E12 D11
Vbbio 121 F5 E4 Digital I/0O Power Pin
Vbpio 143 L8 G4
Vbpio 159 H11 G11
Vbbio 170 N14 L10
Vbbio N14
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Table 6-1. Signal Descriptions (continued)

PIN NO.
NAME PGF, | ZHH, 2JZ DESCRIPTION (V)
PTP ZAY BALL #
PIN # | BALL #
Vss 3 A5 A1
Vss 8 A10 A2
Vss 14 A1 A14
Vss 22 B4 B14
Vss 30 C3 F6
Vss 60 Cc7 F7
Vss 70 C9 F8
Vss 83 D1 F9
Vss 92 D6 G6
Vss 103 D14 G7
Vss 106 E8 G8
Vss 108 E14 G9
Vss 118 F4 H6 Digital Ground Pins
Vss 120 F12 H7
Vss 125 G1 H8
Vss 140 H10 H9
Vss 144 H13 Jé
Vss 147 J3 J7
Vss 155 J10 J8
Vss 160 J12 J9
Vss 166 M12 P13
Vss 171 N10 P14
Vss N11
Vss P6
Vss P8
GPIO AND PERIPHERAL SIGNALS
GPIOO General-purpose input/output 0 (1/0/Z)
EPWM1A 5 c1 D1 Enhanced PWM1 Output A and HRPWM channel (O)
GPIO1 General-purpose input/output 1 (1/0/Z)
EPWM1B 6 D3 D2 Enhanced PWM1 Output B (O)
ECAP6 Enhanced Capture 6 input/output (1/O)
MFSRB McBSP-B receive frame synch (I/0)
GPIO2 General-purpose input/output 2 (1/0/Z)
EPWM2A 7 D2 D3 Enhanced PWM2 Output A and HRPWM channel (O)
GPIO3 General-purpose input/output 3 (I/0/Z)
EPWM2B 10 E4 E1 Enhanced PWM2 Output B (O)
ECAP5 Enhanced Capture 5 input/output (1/O)
MCLKRB McBSP-B receive clock (1/0)
GPIO4 General-purpose input/output 4 (1/0/Z)
EPWM3A 1 E2 E2 Enhanced PWMS3 output A and HRPWM channel (O)
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Table 6-1. Signal Descriptions (continued)

PIN NO.
NAME PGF, | ZHH, | . DESCRIPTION ()
PTP ZAY BALL #
PIN# | BALL #

GPIOS General-purpose input/output 5 (1/0/Z)

EPWM3B 12 E3 E3 Enhanced PWM3 output B (O)

MFSRA McBSP-A receive frame synch (1/O)

ECAP1 Enhanced Capture input/output 1 (1/O)

GPIO6 General-purpose input/output 6 (1/0/Z)

EPWM4A 13 E1 F1 Enhanced PWM4 output A and HRPWM channel (O)

EPWMSYNCI External ePWM sync pulse input (l)

EPWMSYNCO External ePWM sync pulse output (O)

GPIO7 General-purpose input/output 7 (1/0/Z)

EPWM4B 16 F2 F2 Enhanced PWM4 output B (O)

MCLKRA McBSP-A receive clock (1/0O)

ECAP2 Enhanced capture input/output 2 (I/O)

GPIO8 General-purpose Input/Output 8 (1/0/Z)

EPWM5A 17 F1 F3 Enhanced PWM5 output A and HRPWM channel (O)

CANTXB Enhanced CAN-B transmit (O)

ADCSOCAO ADC start-of-conversion A (O)

GPIO9 General-purpose input/output 9 (1/0/Z)

EPWM5B 18 G5 G1 Enhanced PWMS5 output B (O)

SCITXDB SCI-B transmit data(O)

ECAP3 Enhanced capture input/output 3 (I/O)

GPIO10 General-purpose input/output 10 (1/0/Z)

EPWM6A 19 G4 G2 Enhanced PWM6 output A and HRPWM channel (O)

CANRXB Enhanced CAN-B receive (l)

ADCSOCBO ADC start-of-conversion B (O)

GPIO11 General-purpose input/output 11 (1/0/Z)

EPWM6B Enhanced PWM6 output B (O)

SCIRXDB 20 | G2 G3  SCI-B receive data (1)

ECAP4 Enhanced CAP Input/Output 4 (I/0)

GPIO12 General-purpose input/output 12 (1/0/Z)

TZ1 Trip Zone input 1 (1)

CANTXB 21 G3 H1 Enhanced CAN-B transmit (O)

MDXB McBSP-B transmit serial data (O)

GPIO13 General-purpose input/output 13 (1/0/Z)

TZ2 Trip Zone input 2 (1)

CANRXB 24 H3 H2 Enhanced CAN-B receive (l)

MDRB McBSP-B receive serial data (l)

GPIO14 General-purpose input/output 14 (1/0/Z)
Trip Zone input 3/External Hold Request. XHOLD, when active (low), requests the external
interface (XINTF) to release the external bus and place all buses and strobes into a high-
impedance state. To prevent this from happening when TZ3 signal goes active, disable this

TZ3/ XHOLD function by writing XINTCNF2[HOLD] = 1. If this is not done, the XINTF bus will go into

25 H2 H3 high impedance anytime TZ3 goes low. On the ePWM side, TZn signals are ignored by

default, unless they are enabled by the code. The XINTF will release the bus when any
current access is complete and there are no pending accesses on the XINTF. (1)

SCITXDB SCI-B Transmit (O)

MCLKXB McBSP-B transmit clock (I/0)
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Table 6-1. Signal Descriptions (continued)

PIN NO.
NAME PGF, | ZHH, 2JZ DESCRIPTION (V)
PTP ZAY BALL #
PIN# | BALL #

GPIO15 General-purpose input/output 15 (1/0/Z)
Trip Zone input 4/External Hold Acknowledge. The pin function for this option is based on
the direction chosen in the GPADIR register. If the pin is configured as an input, then TZ4
function is chosen. If the pin is configured as an output, then XHOLDA function is chosen.

TZ4/ XHOLDA XHOLDA is driven active (low) when the XINTF has granted an XHOLD request. All XINTF

26 H4 J1 buses and strobe signals will be in a high-impedance state. XHOLDA is released when

the XHOLD signal is released. External devices should only drive the external bus when
XHOLDA is active (low). (1/0O)

SCIRXDB SCI-B receive (l)

MFSXB McBSP-B transmit frame synch (1/0O)

GPIO16 General-purpose input/output 16 (1/0/Z)

SPISIMOA 27 H5 52 SPI slave in, master out (I/0O)

CANTXB Enhanced CAN-B transmit (O)

TZ5 Trip Zone input 5 (1)

GPIO17 General-purpose input/output 17 (1/0/Z)

SPISOMIA 28 1 i3 SPI-A slave out, master in (I/0)

CANRXB Enhanced CAN-B receive (l)

TZ6 Trip zone input 6 (1)

GPIO18 General-purpose input/output 18 (1/0/Z)

SPICLKA SPI-A clock input/output (I/O)

SCITXDB 62 L6 N8 SCI-B transmit (O)

CANRXA Enhanced CAN-A receive (l)

GPIO19 General-purpose input/output 19 (1/0/Z)

SPISTEA 63 K7 M8 SPI-A slave transmit enable input/output (1/O)

SCIRXDB SCI-B receive (l)

CANTXA Enhanced CAN-A transmit (O)

GPIO20 General-purpose input/output 20 (1/0/Z)

EQEP1A 64 L7 P9 Enhanced QEP1 input A (1)

MDXA McBSP-A transmit serial data (O)

CANTXB Enhanced CAN-B transmit (O)

GPIO21 General-purpose input/output 21 (1/0/Z)

EQEP1B 65 p7 NO Enhanced QEP1 input B (1)

MDRA McBSP-A receive serial data (1)

CANRXB Enhanced CAN-B receive (l)

GPIO22 General-purpose input/output 22 (1/0/Z)

EQEP1S 66 N7 MO Enhanced QEP1 strobe (I/O)

MCLKXA McBSP-A transmit clock (I/0)

SCITXDB SCI-B transmit (O)

GPIO23 General-purpose input/output 23 (1/0/Z)

EQEP1I 67 M7 P10 Enhanced QEP1 index (I/O)

MFSXA McBSP-A transmit frame synch (I/0O)

SCIRXDB SCI-B receive (l)

GPIO24 General-purpose input/output 24 (1/0/Z)

ECAP1 Enhanced capture 1 (I/O)

EQEP2A 68 M8 N10 Enhanced QEP2 input A (1)

MDXB McBSP-B transmit serial data (O)

GPIO25 General-purpose input/output 25 (1/0/Z)

ECAP2 Enhanced capture 2 (1/0)

EQEP2B 69 N8 M10 Enhanced QEP2 input B (1)

MDRB McBSP-B receive serial data (1)

GPIO26 General-purpose input/output 26 (1/0/Z)

ECAP3 Enhanced capture 3 (1/0O)

EQEP2I 2 K8 P11 Enhanced QEP2 index (I/O)

MCLKXB McBSP-B transmit clock (1/0)
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Table 6-1. Signal Descriptions (continued)

PIN NO.
NAME PGF, | ZHH, | . DESCRIPTION ()
PTP ZAY BALL #
PIN # | BALL #
GPIO27 General-purpose input/output 27 (1/0/Z)
ECAP4 73 L9 N11 Enhanced capture 4 (I/O)
EQEP2S Enhanced QEP2 strobe (I/0)
MFSXB McBSP-B transmit frame synch (I/0O)
GPIO28 General-purpose input/output 28 (1/0/Z)
SCIRXDA 141 E10 D10  |SCl receive data (1)
XZCS6 External Interface zone 6 chip select (O)
GPIO29 General-purpose input/output 29. (1/0/2)
SCITXDA 2 Cc2 C1 SCI transmit data (O)
XA19 External Interface Address Line 19 (O)
GPIO30 General-purpose input/output 30 (I/0/Z)
CANRXA 1 B2 Cc2 Enhanced CAN-A receive (l)
XA18 External Interface Address Line 18 (O)
GPIO31 General-purpose input/output 31 (1/0/Z)
CANTXA 176 A2 B2 Enhanced CAN-A transmit (O)
XA17 External Interface Address Line 17 (O)
GPIO32 General-purpose input/output 32 (1/0/Z)
SDAA 74 NO M11 12C data open-drain bidirectional port (1/OD)
EPWMSYNCI Enhanced PWM external sync pulse input (l)
ADCSOCAO ADC start-of-conversion A (O)
GPIO33 General-purpose Input/Output 33 (1/0/2)
SCLA 75 PO P12 12C clock open-drain bidirectional port (I/0OD)
EPWMSYNCO Enhanced PWM external synch pulse output (O)
ADCSOCBO ADC start-of-conversion B (O)
General-purpose Input/Output 34 (1/0/Z)
GPIO34 Enhanced Capture input/output 1 (1/O)
ECAP1 142 D10 A9 External Interface Ready signal. Note that this pin is always (directly) connected to the
XREADY XINTF. If an application uses this pin as a GPIO while also using the XINTF, it should
configure the XINTF to ignore READY.
GPIO35 General-purpose Input/Output 35 (1/0/Z)
SCITXDA 148 A9 B9 SCI-A transmit data (O)
XR/'W External Interface read, not write strobe
GPIO36 General-purpose Input/Output 36 (1/0/Z)
SCIRXDA 145 C10 C9 SCl receive data (1)
XZCS0 External Interface zone 0 chip select (O)
GPIO37 General-purpose Input/Output 37 (1/0/2)
ECAP2 150 D9 B8 Enhanced Capture input/output 2 (1/O)
XZCS7 External Interface zone 7 chip select (O)
GPIO38 General-purpose Input/Output 38 (1/0/2)
- 137 D11 c10 |-
XWEO External Interface Write Enable 0 (O)
GPIO39 General-purpose Input/Output 39 (1/0/2)
- 175 B3 C3 -
XA16 External Interface Address Line 16 (O)
GPI1040 General-purpose Input/Output 40 (1/0/2)
- 151 D8 C8 -
XA0/ XWE1 External Interface Address Line 0/External Interface Write Enable 1 (O)
GPI1041 General-purpose Input/Output 41 (1/0/2)
- 152 A8 A7 -
XA1 External Interface Address Line 1 (O)
GP1042 General-purpose Input/Output 42 (1/0/Z)
- 153 B8 B7 -
XA2 External Interface Address Line 2 (O)
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Table 6-1. Signal Descriptions (continued)

PIN NO.
NAME PGF, | ZHH, | . DESCRIPTION ()
PTP ZAY BALL #
PIN # | BALL #
GPI1043 General-purpose Input/Output 43 (1/0/Z)
- 156 B7 Cc7 -
XA3 External Interface Address Line 3 (O)
GPI1044 General-purpose Input/Output 44 (1/0/Z)
- 157 A7 A6 -
XA4 External Interface Address Line 4 (O)
GP1045 General-purpose Input/Output 45 (1/0/2)
- 158 D7 B6 -
XA5 External Interface Address Line 5 (O)
GP1046 General-purpose Input/Output 46 (1/0/2)
- 161 B6 C6 -
XA6 External Interface Address Line 6 (O)
GPI1047 General-purpose Input/Output 47 (1/0/2)
- 162 A6 D6 -
XA7 External Interface Address Line 7 (O)
GP1048 General-purpose Input/Output 48 (1/0/2)
ECAP5 88 P13 L14 Enhanced Capture input/output 5 (1/O)
XD31 External Interface Data Line 31 (1/0/Z)
GPI1049 General-purpose Input/Output 49 (1/0/2)
ECAP6 89 N13 L13 Enhanced Capture input/output 6 (1/O)
XD30 External Interface Data Line 30 (1/0/Z)
GPIO50 General-purpose Input/Output 50 (1/0/Z)
EQEP1A 90 P14 L12 Enhanced QEP1 input A (1)
XD29 External Interface Data Line 29 (1/0/Z)
GPIO51 General-purpose Input/Output 51 (1/0/Z)
EQEP1B 91 M13 K14 Enhanced QEP1 input B (1)
XD28 External Interface Data Line 28 (1/0/Z)
GPI052 General-purpose Input/Output 52 (1/0/Z)
EQEP1S 94 M14 K13 Enhanced QEP1 Strobe (I/O)
XD27 External Interface Data Line 27 (1/0/Z)
GPIO53 General-purpose Input/Output 53 (1/0/2)
EQEP1I 95 L12 K12 Enhanced QEP1 Index (I/O)
XD26 External Interface Data Line 26 (1/0/Z)
GPI0O54 General-purpose Input/Output 54 (1/0/2)
SPISIMOA 96 L13 J14 SPI-A slave in, master out (1/O)
XD25 External Interface Data Line 25 (1/0/Z)
GPIO55 General-purpose Input/Output 55 (1/0/2)
SPISOMIA 97 L14 J13 SPI-A slave out, master in (I/0)
XD24 External Interface Data Line 24 (1/0/Z)
GPIO56 General-purpose Input/Output 56 (1/0/2)
SPICLKA 98 K11 J12 SPI-A clock (1/0)
XD23 External Interface Data Line 23 (1/0/Z)
GPIO57 General-purpose Input/Output 57 (1/0/2)
SPISTEA 99 K13 H13 SPI-A slave transmit enable (1/0)
XD22 External Interface Data Line 22 (1/0/Z)
GPIO58 General-purpose Input/Output 58 (1/0/Z)
MCLKRA 100 K12 H12 McBSP-A receive clock (1/O)
XD21 External Interface Data Line 21 (1/0/Z)
GPIO59 General-purpose Input/Output 59 (1/0/Z)
MFSRA 110 H14 H11 McBSP-A receive frame synch (1/O)
XD20 External Interface Data Line 20 (1/0/Z)
GPIO60 General-purpose Input/Output 60 (1/0/Z)
MCLKRB 111 G14 G12 |McBSP-B receive clock (I/0)
XD19 External Interface Data Line 19 (1/0/Z)
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Table 6-1. Signal Descriptions (continued)

PIN NO.
NAME PGF, | ZHH, | . DESCRIPTION ()
PTP ZAY BALL #
PIN# | BALL #
GPI061 General-purpose Input/Output 61 (1/0/Z)
MFSRB 112 G12 F14 McBSP-B receive frame synch (1/O)
XD18 External Interface Data Line 18 (1/0/Z)
GPI1062 General-purpose Input/Output 62 (1/0/Z)
SCIRXDC 113 G13 F13 SCI-C receive data (1)
XD17 External Interface Data Line 17 (1/0/Z)
GPIO63 General-purpose Input/Output 63 (1/0/2)
SCITXDC 114 G11 F12 SCI-C transmit data (O)
XD16 External Interface Data Line 16 (1/0/Z)
GPI1064 General-purpose Input/Output 64 (1/0/2)
- 115 G10 E14 |-
XD15 External Interface Data Line 15 (1/0/Z)
GPIO65 General-purpose Input/Output 65 (1/0/2)
- 116 F14 E13 |-
XD14 External Interface Data Line 14 (1/0/Z)
GPIO66 General-purpose Input/Output 66 (1/0/2)
- 119 F11 E12 |-
XD13 External Interface Data Line 13 (I/0/Z)
GPIO67 General-purpose Input/Output 67 (1/0/2)
- 122 E13 D14 |-
XD12 External Interface Data Line 12 (1/0/Z)
GPI0O68 General-purpose Input/Output 68 (1/0/Z)
- 123 E1 D13 |-
XD11 External Interface Data Line 11 (1/0/Z)
GPI069 General-purpose Input/Output 69 (1/0/Z)
- 124 F10 D12 |-
XD10 External Interface Data Line 10 (1/0/Z)
GPIO70 General-purpose Input/Output 70 (1/0/Z)
- 127 D12 Cc14 |-
XD9 External Interface Data Line 9 (1/0/Z)
GPIO71 General-purpose Input/Output 71 (1/0/Z)
- 128 C14 C13 |-
XD8 External Interface Data Line 8 (1/0/Z)
GPIO72 General-purpose Input/Output 72 (1/0/2)
- 129 B14 B13 |-
XD7 External Interface Data Line 7 (1/0/Z)
GPIO73 General-purpose Input/Output 73 (1/0/2)
- 130 C12 A12 |-
XD6 External Interface Data Line 6 (1/0/Z)
GPIO74 General-purpose Input/Output 74 (1/0/2)
- 131 C13 B12 |-
XD5 External Interface Data Line 5 (1/0/Z)
GPIO75 General-purpose Input/Output 75 (1/0/2)
- 132 A14 c12 |-
XD4 External Interface Data Line 4 (1/0/Z)
GPIO76 General-purpose Input/Output 76 (1/0/Z)
- 133 B13 A11 -
XD3 External Interface Data Line 3 (1/0/Z)
GPIO77 General-purpose Input/Output 77 (1/0/Z)
- 134 A13 B11 -
XD2 External Interface Data Line 2 (1/0/Z)
GPIO78 General-purpose Input/Output 78 (1/0/Z)
- 135 B12 c1 -
XD1 External Interface Data Line 1 (1/0/Z)
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Table 6-1. Signal Descriptions (continued)

PIN NO.
NAME PGF, | ZHH, 2JZ DESCRIPTION (V)
PTP ZAY BALL #
PIN # | BALL #

GPIO79 General-purpose Input/Output 79 (1/0/Z)
- 136 A12 B10 |-
XDO External Interface Data Line 0 (1/0/Z)
GPIO80 General-purpose Input/Output 80 (1/0/Z)
- 163 C6 A5 -
XA8 External Interface Address Line 8 (O)
GPI1081 General-purpose Input/Output 81 (1/0/2)
- 164 E6 B5 -
XA9 External Interface Address Line 9 (O)
GP1082 General-purpose Input/Output 82 (1/0/2)
- 165 C5 C5 -
XA10 External Interface Address Line 10 (O)
GPI083 General-purpose Input/Output 83 (1/0/2)
- 168 D5 A4 -
XA11 External Interface Address Line 11 (O)
_GP|084 169 E5 B4 General-purpose Input/Output 84 (1/0/2)

External Interface Address Line 12 (O)
XA12
GPIO85 General-purpose Input/Output 85 (1/0/2)
- 172 C4 C4 -
XA13 External Interface Address Line 13 (O)
GPI0O86 General-purpose Input/Output 86 (1/0/Z)
- 173 D4 A3 -
XA14 External Interface Address Line 14 (O)
GPI1087 General-purpose Input/Output 87 (1/0/Z)
- 174 A3 B3 -
XA15 External Interface Address Line 15 (O)
XRD 149 B9 A8 External Interface Read Enable
(1) 1 =Input, O = Output, Z = High impedance, OD = Open drain, 1 = Pullup, | = Pulldown
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7 Specifications
This section provides the absolute maximum ratings and the recommended operating conditions.
7.1 Absolute Maximum Ratings

Unless otherwise noted, the list of absolute maximum ratings are specified over operating temperature ranges. () (2)

MIN MAX UNIT
Vppio, VppaveL With respect to Vgg -0.3 4.6
Vppa2: Vppalo With respect to Vgga -0.3 4.6
Supply voltage Vpp with respect to Vgg -0.3 2.5 v
Vpb1a1s: Vbpzatg With respect to Vgga -0.3 2.5
Vssa2, Vssaio, Vss1aaND: Vss2aGND 03 03
with respect to Vgg
Input voltage VN -0.3 4.6 \Y
Output voltage Vo -0.3 4.6 V
Input clamp current I (Vin <0 or Viy > Vppio)® -20 20 mA
Output clamp current lok (Vo <0 or Vg > Vppio) -20 20 mA
A version®) —40 85
Operating ambient temperature, Tp S version -40 125 °C
Q version -40 125
Junction temperature T, @ —-40 150 °C
Storage temperature Tsig @ —-65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under Section 7.4 is not implied.
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values are with respect to Vss, unless otherwise noted.

(3) Continuous clamp current per pin is +2 mA. This includes the analog inputs which have an internal clamping circuit that clamps the
voltage to a diode drop above Vppao or below Vggao.

(4) One or both of the following conditions may result in a reduction of overall device life:

* long-term high-temperature storage
» extended use at maximum temperature

For additional information, see Semiconductor and IC Package Thermal Metrics.

32 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TMS320F28335 TMS320F28335-Q1 TMS320F28334 TMS320F28333 TMS320F28332
TMS320F28235 TMS320F28235-Q1 TMS320F28234 TMS320F28234-Q1 TMS320F28232 TMS320F28232-Q1



. TMS320F28335, TMS320F28335-Q1, TMS320F28334, TMS320F28333

I3 TEXAS TMS320F28332, TMS320F28235, TMS320F28235-Q1
INSTRUMENTS TMS320F28234, TMS320F28234-Q1, TMS320F28232, TMS320F28232-Q1
www.ti.com SPRS439Q — JUNE 2007 — REVISED AUGUST 2022

7.2 ESD Ratings — Automotive

\ VALUE \ UNIT

TMS320F2833x, TMS320F2823x in PTP Package

Human body model (HBM), per AEC Q100-002(") +2000
All pins +500
\Y Electrostatic discharge : : \%
(ESD) 98! Charged-device model (CDM), per AEC Q100-011 Corner pins on 176-pin
PTP: 1, 44, 45, 88, 89, +750
132, 133, 176
TMS320F2833x, TMS320F2823x in ZJZ Package
Human body model (HBM), per AEC Q100-002(") +2000
V(esp) Electrostatic discharge . All pins 500 \%
Charged-device model (CDM), per AEC Q100-011 Corner pins on 176-ball
+
ZJ7: A1, A14, P1, P14 750
(1) AEC Q100-002 indicates HBM stressing is done in accordance with the ANSI/ESDA/JEDEC JS-001 specification.
7.3 ESD Ratings — Commercial
VALUE UNIT
TMS320F2833x, TMS320F2823x in PGF Package
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +2000
Viesp)  Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- £500 \
Cc101@ -
TMS320F2833x, TMS320F2823x in ZHH Package
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +2000
Vesp)  Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- 1500 v
c101@ =
TMS320F2833x, TMS320F2823x in ZAY Package
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +2000
Viesp)  Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- +500 v
C101@ -

(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.

Copyright © 2022 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: TMS320F28335 TMS320F28335-Q1 TMS320F28334 TMS320F28333 TMS320F28332
TMS320F28235 TMS320F28235-Q1 TMS320F28234 TMS320F28234-Q1 TMS320F28232 TMS320F28232-Q1

33



TMS320F28335, TMS320F28335-Q1, TMS320F28334, TMS320F28333 .

TMS320F28332, TMS320F28235, TMS320F28235-Q1 I3 TEXAS
TMS320F28234, TMS320F28234-Q1, TMS320F28232, TMS320F28232-Q1 INSTRUMENTS
SPRS439Q — JUNE 2007 — REVISED AUGUST 2022 www.ti.com

7.4 Recommended Operating Conditions

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

MIN NOM MAX| UNIT
Device supply voltage, 1/0, Vppio 3.135 3.3 3.465 \%
. Device operation @ 150 MHz 1.805 1.9 1.995
Device supply voltage CPU, Vpp - - Vv
Device operation @ 100 MHz 1.71 1.8 1.89
Supply ground, Vss, Vssio, Vssaios 0 Vv
Vssaz, Vss1agND, VsszaGND
ADC supply voltage (3.3 V), 3135 33 3465 Vv
Vbpa2, Vbpaio
ADC supply voltage, Device operation @ 150 MHz 1.805 1.9 1.995 v
Vbb1a1s. Vop2ats Device operation @ 100 MHz 1.71 1.8 1.89
Flash supply voltage, VppsvrL 3.135 3.3 3.465 \%
Device clock frequency (system clock), | F28335/F28334/F28235/F28234 2 150 MHz
fsyscLkout F28333/F28332/F28232 2 100
All inputs except X1 2 V|
High-level input voltage, V| P P bpio \Y
X1 0.7 *Vpp — 0.05 Vbp
. All inputs except X1 0.8
Low-level input voltage, V,_ V
X1 0.3 * Vpp +0.05
High-level output source current, All'I/Os except Group 2 -4
- mA
Von =24V, loy Group 2(1) -8
Low-level output sink current, All I/Os except Group 2 A
VOL = VOL MAX, IOL GI'OLIp 2(1)
A version -40 85
Ambient temperature, T S version —40 125 °C
Q version —40 125
Junction temperature, T 125 °C

(1)  Group 2 pins are as follows: GP1028, GPI029, GP1030, GPI031, TDO, XCLKOUT, EMUO, EMU1, XINTF pins, GPI035-87, XRD.
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7.5 Power Consumption Summary

7.5.1 TMS320F28335/F28235 Current Consumption by Power-Supply Pins at 150-MHz SYSCLKOUT

@)

Iop Iopio ") IppaveL Ippats @ Ippass
TYP®) MAX TYP® MAX TYP MAX TYP®) MAX TYP@ MAX

MODE TEST CONDITIONS

The following peripheral clocks
are enabled:

ePWM1, ePWM2,
ePWM3, ePWM4,
ePWMS, ePWM6
eCAP1, eCAP2, eCAP3,
€CAP4, eCAP5, eCAPG
eQEP1, eQEP2
eCAN-A
' SCI-A, SCI-B
(C;‘;:Sf;‘):g,"a' (FIFO mode) 290mA  315mA | 30mA  50mA 35mA  40mA | 30mA 35 mA 1.5 mA 2mA
SPI-A (FIFO mode)
ADC
12C
CPU-Timer 0,
CPU-Timer 1,
CPU-Timer 2
All PWM pins are toggled at
150 kHz.

All /O pins are left
unconnected.(®)

Flash is powered down.
XCLKOUT is turned off.

The following peripheral clocks
are enabled:

. eCAN-A

IDLE 100 mA 120 mA 60 pA 120 pA 2 pA 10 pA 5 pA 60 pA 15 uA 20 pA
SCI-A

SPI-A
12C

Flash is powered down. 8mA 15 mA BOA 120 pA 2pA 10 pA 5pA 60 pA 15 pA 20 pA

STANDBY Peripheral clocks are off.

Flash is powered down.
HALT® Peripheral clocks are off. 150 pA 60 pA 120 pA 2 pA 10 YA 5 A 60 pA 15 pA 20 pA
Input clock is disabled.(?)

(1) Ippio current is dependent on the electrical loading on the I/O pins.
(2) Ippa1s includes current into Vpp1a1g and Vppoasg pins. To realize the Ippag currents shown for IDLE, STANDBY, and HALT, clock to the
ADC module must be turned off explicitly by writing to the PCLKCRO register.
(3) Ippass includes current into Vppas and Vppajo pins.
(4) The TYP numbers are applicable over room temperature and nominal voltage. MAX numbers are at 125°C, and MAX voltage (Vpp =
2.0 V; Vppio, VppavrL: Vopa = 3.6 V).
(5) The following is done in a loop:
» Data is continuously transmitted out of the SCI-A, SCI-B, SPI-A, McBSP-A, and eCAN-A ports.
*  Multiplication/addition operations are performed.
* Watchdog is reset.
» ADC is performing continuous conversion. Data from ADC is transferred to SARAM through the DMA.
*  32-bit read/write of the XINTF is performed.

+  GPIO19is toggled.

(6) When the identical code is run off SARAM, Ipp would increase as the code operates with zero wait states.

(7) If a quartz crystal or ceramic resonator is used as the clock source, the HALT mode shuts down the internal oscillator.

(8) HALT mode Ipp currents will increase with temperature in a nonlinear fashion.

(9) The IppsvrL current indicated in this table is the flash read-current and does not include additional current for erase/write operations.
During flash programming, extra current is drawn from the Vpp and Vppayr. rails, as indicated in Section 7.9.7.3. If the user application
involves on-board flash programming, this extra current must be taken into account while architecting the power-supply stage.
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Note

The peripheral - I/O multiplexing implemented in the device prevents all available peripherals from
being used at the same time. This is because more than one peripheral function may share an I/O
pin. It is, however, possible to turn on the clocks to all the peripherals at the same time, although such
a configuration is not useful. If this is done, the current drawn by the device will be more than the
numbers specified in the current consumption tables.

7.5.2 TMS320F28334/F28234 Current Consumption by Power-Supply Pins at 150-MHz SYSCLKOUT
Ipp Iopio ") Ippavee © Ippats @ Ippass
TYP®) MAX TYP®) MAX TYP MAX TYP®) MAX TYP®) MAX

MODE TEST CONDITIONS

The following peripheral
clocks are enabled:

ePWM1, ePWM2,
ePWM3, ePWM4,
ePWM5, ePWM6
eCAP1, eCAP2,
eCAP3, eCAP4,
eCAP5, eCAP6
eQEP1, eQEP2
eCAN-A
Operational . SCI-A, SCI-B
(Flash)® (FIFO mode)
SPI-A (FIFO mode)
ADC

290 mA 315 mA 30 mA 50 mA 35 mA 40 mA 30 mA 35 mA 1.5mA 2mA

12C
CPU-Timer 0,
CPU-Timer 1,
CPU-Timer 2
All PWM pins are toggled at
150 kHz.

All /O pins are left
unconnected. ®)
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7.5.2 TMS320F28334/F28234 Current Consumption by Power-Supply Pins at 150-MHz SYSCLKOUT
(continued)

MODE

Ippass
TYP®

Ippats @
TYP®) MAX

Ippavee ©
TYP MAX

Iopio ")
TYP®)

Ipp
TYP®)

TEST CONDITIONS

MAX MAX MAX

IDLE

Flash is powered down.
XCLKOUT is turned off.
The following peripheral
clocks are enabled:

eCAN-A

100 mA 120 mA 60 pA 120 mA 2 uA 10 pA 5 uA 60 pA 15 pA 20 A

SCI-A
SPI-A
12C

STANDBY

Flash is powered down.

Peripheral clocks are off. 15 pA

8 mA 15 mA 60 pA 120 pA 2 A 10 pA 5pA 60 pA 20 pA

HALT®)

Flash is powered down.
Peripheral clocks are off.
Input clock is dis