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Features

1

Features

High-Performance Static CMOS Technology

- 150 MHz (6.67-ns Cycle Time)

- Low-Power (1.8-V Core @135 MHz, 1.9-V
Core @150 MHz, 3.3-V I/O) Design

- 3.3-V Flash Voltage

JTAG Boundary Scan Supportt

High-Performance 32-Bit CPU

(TMS320C28x)

- 16 x 16 and 32 x 32 MAC Operations

- 16 x 16 Dual MAC

- Harvard Bus Architecture

- Atomic Operations

- Fast Interrupt Response and Processing

- Unified Memory Programming Model

- 4M Linear Program Address Reach

- 4M Linear Data Address Reach

- Code-Efficient (in C/C++ and Assembly)

- TMS320F24x/LF240x Processor Source
Code Compatible

On-Chip Memory

- Flash Devices: Up to 128K x 16 Flash
(Four 8K x 16 and Six 16K x 16 Sectors)

- ROM Devices: Up to 128K x 16 ROM

- 1K x 16 OTP ROM

- LO and L1: 2 Blocks of 4K x 16 Each
Single-Access RAM (SARAM)

- HO: 1 Block of 8K x 16 SARAM

- MO0 and M1: 2 Blocks of 1K x 16 Each
SARAM

Boot ROM (4K x 16)
- With Software Boot Modes
- Standard Math Tables

External Interface (2812)

Up to 1M Total Memory

Programmable Wait States
Programmable Read/Write Strobe Timing
Three Individual Chip Selects

Clock and System Control

- Dynamic PLL Ratio Changes Supported
- On-Chip Oscillator

- Watchdog Timer Module

Three External Interrupts
Peripheral Interrupt Expansion (PIE) Block
That Supports 45 Peripheral Interrupts

128-Bit Security Key/Lock

- Protects Flash/ROM/OTP and LO/L1
SARAM

- Prevents Firmware Reverse Engineering

Three 32-Bit CPU-Timers

Motor Control Peripherals
- Two Event Managers (EVA, EVB)
- Compatible to 240xA Devices

Serial Port Peripherals

- Serial Peripheral Interface (SPI)

- Two Serial Communications Interfaces
(SCls), Standard UART

- Enhanced Controller Area Network
(eCAN)

- Multichannel Buffered Serial Port
(McBSP) With SPI Mode

12-Bit ADC, 16 Channels

- 2 x 8 Channel Input Multiplexer

Two Sample-and-Hold
Single/Simultaneous Conversions

- Fast Conversion Rate: 80 ns/12.5 MSPS

Up to 56 Individually Programmable,
Multiplexed General-Purpose Input/Output
(GPIO) Pins

Advanced Emulation Features
- Analysis and Breakpoint Functions
- Real-Time Debug via Hardware

Development Tools Include

- ANSI C/C++ Compiler/Assembler/Linker

- Supports TMS320C24x™/240x
Instructions

- Code Composer Studio™ IDE

- DSP/BIOS™

- JTAG Scan Controllerst
[Texas Instruments (TI) or Third-Party]

- Evaluation Modules

- Broad Third-Party Digital Motor Control
Support

Low-Power Modes and Power Savings
- IDLE, STANDBY, HALT Modes Supported
- Disable Individual Peripheral Clocks

Package Options

- 179-Ball MicroStar BGA™ With External
Memory Interface (GHH) (2812)

- 176-Pin Low-Profile Quad Flatpack
(LQFP) With External Memory Interface
(PGF) (2812)

- 128-Pin LQFP Without External Memory
Interface (PBK) (2810, 2811)

® Temperature Options:

- A: -40°C to 85°C (GHH, PGF, PBK)
- S: -40°C to 125°C (GHH, PGF, PBK)

TMS320C24x, Code Composer Studio, DSP/BIOS, and MicroStar BGA are trademarks of Texas Instruments.
t IEEE Standard 1149.1-1990, IEEE Standard Test-Access Port
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2

2.1

Introduction

This section provides a summary of each device’s features, lists the pin assignments, and describes the
function of each pin. This document also provides detailed descriptions of peripherals, electrical
specifications, parameter measurement information, and mechanical data about the available packaging.

Description

The TMS320F2810, TMS320F2811, TMS320F2812, TMS320C2810, TMS320C2811, and TMS320C2812
devices, members of the TMS320C28x™ DSP generation, are highly integrated, high-performance solutions
for demanding control applications. The functional blocks and the memory maps are described in Section 3,
Functional Overview.

Throughout this document, TMS320F2810, TMS320F2811, and TMS320F2812 are abbreviated as F2810,
F2811, and F2812, respectively. F281x denotes all three Flash devices. TMS320C2810, TMS320C2811, and
TMS320C2812 are abbreviated as C2810, C2811, and C2812, respectively. C281x denotes all three ROM
devices. 2810 denotes both F2810 and C2810 devices; 2811 denotes both F2811 and C2811 devices; and
2812 denotes both F2812 and C2812 devices.

TMS320C28x is a trademark of Texas Instruments.
All trademarks are the property of their respective owners.
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2.2 Device Summary

Table 3-1 provides a summary of each device’s features.

Table 3-1. Hardware Featurest

FEATURE F2810 F2811 F2812 Cc2810 C2811 C2812

Instruction Cycle (at 150 MHz) 6.67 ns 6.67 ns 6.67 ns 6.67 ns 6.67 ns 6.67 ns
(81'2%‘;'@2‘;‘3)33 RAM (SARAM) 18K 18K 18K 18K 18K 18K
3.3-V On-Chip Flash (16-bit word) 64K 128K 128K — — —
On-Chip ROM (16-bit word) — — — 64K 128K 128K
ngjghsis %Tg;wg;RAM/OTP/ROM Yes Yes Yes Yes Yes ées
Boot ROM Yes Yes Yes Yes Yes es
OTP ROM (1K X 16) Yes Yes Yes Yes* Yes* Yes*
External Memory Interface — — Yes — — Yes
(Eé’\?;‘a“gznssgs AandB EVA,EVB | EVA EVB EVAEVB | EVAEVB | EVAE EVA, EVB

¢ General-Purpose (GP) Timers 4 4 4 4 4 4

¢ Compare (CMP)/PWM 16 16 16 16 1 16

¢ Capture (CAP)/QEP Channels 6/2 6/2 6/2 6/2 6/2
Watchdog Timer Yes Yes Yes Yes Yes
12-Bit ADC Yes Yes Yes Yes Yes

¢ Channels 16 16 16 16 16
32-Bit CPU Timers 3 3 3 3 3 3
SPI Yes Yes Yes Yes Yes Yes
SCIA, SCIB SCIA, SCIB SCIA, SCIB SCIA, SCIB SCIA, SCI CIA, SCIB SCIA, SCIB
CAN Yes Yes Yes Yes Yes Yes
McBSP Yes Yes Yes Yes, Yes Yes
Digital I/O Pins (Shared) 56 56 56 5 56 56
External Interrupts 3 3 3 3 3
Supply Voltage 1.8-V Core, (135 MHz) 1.9-V Cor Hz), 3.3-V I/O
Packaging 128-pin PBK | 128-pin PBK 1177%_2?:1' gg? 128-pin PBK | 128-pin PBK 1177%_2?: (P;gﬁ

2503 0°Cto Yes Yes Yes Yes Yes Yes
remperature Optonst S: -40°Cto Yes Yes Yes Yes Yes Yes
125°C

Product Status' TMS* TMS* TMS* TMXII TMXII TMXI!

T The TMS320F2810 and TMS320F2812 Digital Signal Processors Silicon Errata (literature number SPRZ193) has been posted on the Texas
Instruments (T1) website. It will be updated as needed.
1 On C281x devices, OTP is replaced by a 1K X 16 block of ROM.

§ “S” temperature option (-40°C to 125°C) characterization data will be available at TMS.

1 PRODUCT PREVIEW (PP) information concerns products in the formative or design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to change or discontinue these products without notice.
ADVANCE INFORMATION (Al) concerns new products in the sampling or preproduction phase of development. Characteristic data and other
specifications are subject to change without notice.
PRODUCTION DATA (PD) information is current as of publication date. Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include testing of all parameters.

# TMS: Electrical specifications of F2810/11/12 devices are to be considered as advance information for C2810/11/12 devices.

Il TMX: Experimental device that contains information on products in more than one phase of development. The status of each device is indicated
on the page(s) specifying its electrical characteristics and is not necessarily representative of the final device’s electrical specifications.
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2.3 Pin Assignments

Figure 2-1 illustrates the ball locations for the 179-ball GHH ball grid array (BGA) package. Figure 2-2 shows
the pin assignments for the 176-pin PGF low-profile quad flatpack (LQFP) and Figure 2-3 shows the pin
assignments for the 128-pin PBK LQFP. Table 3-2 describes the function(s) of each pin.

2.3.1 Terminal Assignments for the GHH Package

See Table 3-2 for a description of each terminal’s function(s).

/ N

P XZCSOANDTPWM8  pwM10  Vgs Voo 7%’;’,?2 XD[8] | Vss Vbp % g,%_._cﬁ@“’/ Vpp | XZCSZ SCITXDB
N SPISOMIA PWM7  PWM9  XRW  taiys C4TRIP TEST2 Vppsyel XD[11] XA[2] XWE CANTXA CANRXA Vppio
M SPISIMOA  XA[1] R0 pwmiz QR %AEF;,S“ TESTI  XD[9] X2 Vss XA[3] PWMi SCIRXDB pwM2
L Vbp Vss| XD[6] PWM11 XD[7] CSTRIP Vppo TDIRB  XD[10] Vppo Vss | PWM3 PWM4  XD[12]
K Vss| SPICLKA XD[] SPISTEA j.l?:(‘:",(n"g Vss ~C6TRIP TCLKINB , X\ XHOLDA PWM5  Vpp Vgs | PWM6
TIPWM T2PWM
J MCLKXA MFSRA XD[3] Vppio  XD[S5] xora) IR xar TR Vss
CAP1  CAP2  CAP3 TICTRIP
H Vpop MCLKRA XD[] MFSXA  XD[2] et G Sn  (xaisl ppaNtx
G MDXA MDRA  XD[0] | Vss XA[0] E\,‘irs':g'::’ Vooio Voo Ves|  XA[6]
F xwpmic ADC veea v ADCINB? C3TRIP XCLKOUT XA[7] TCLKINA TDIRA
RESEXT DDA
AVDD- AVSS- ADC- XNMI P ——

E AEFBG ADCREFP JRSSC ADCREFM ADCINAS  ADC-  XHOLD  XNMWI. - Vopo  XA[13] C2TRIP  XAls] CTTRIP  vss
D ADCINB6 ADCINB5 ADCINB4 ADCINA1 ADCINA6 XRS |  XA[1 KINT2 ~ XINT1 v

18] Aposoc XBIo ss| EMUO  TDO TMS  XA[9]
c ADCINB3 ADCINBO ADCINB1 ADCINA2 Vsspz  Vss1, SCITXDA Vpp | EMU1  Vss  XA[2] XA[10] | TDI Vob
B ADCINB2 Vppaio ADCLO ADCINA3 ADCINA7 XREADY XA[17] Vs XAM5] (Vpp  XD[14] TRST XZCS6AND7 Vss

XF TeK
A \ Vsswo ADCINAO ADCINA4 Voo,  Vppr SCIRXDA XA[16]  XD[15]  XA[14] 4oXF o TCK TESTSEL XA[t1]
1 2 3 4 5 6 7 8 9 10 1 12 13 14

Figure 2-1. TMS320F2812 and TMS320C2812 179-Ball GHH MicroStar BGA™ (Bottom View)
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2.3.2 Pin Assignments for the PGF Package

The TMS320F2812 and TMS320C2812 176-pin PGF low-profile quad flatpack (LQFP) pin assignments are
shown in Figure 2-2. See Table 3-2 for a description of each pin’s function(s).

o o
< = =
[ i ‘é EE g g
< |z 0m
= g o o 8 Z<%O g_99 s éw mﬁﬁ*mNFQQE
E_fonooulEEEmopSEXchdnoEb fBaa wE 2 S Q=SS =SS EF 2
SOV LAEImNFRILO<0 0RO YOI FIIII VNI -~300300333300¢<
XkFEX>>FFX X>X Xk FIF->>>X OXOO>kF XFA>>0a XXaoaooanno
* HAHA A A A A A A A AR A A AHAHA A A A
133 [ T OO ON O ITOANTQOONONTITNANTO DO ONTANNTOARNOOT ONTO ) 88
XZCS6AND7 —T—] PN NN N A NN A T C C T F T FE 8222222222990 0930000 95 —T— XzZCs2
TESTSEL CT—] 134 87 —T— CANTXA
TRST C—IT—] 135 86 [—T—1 Vss
TCK CT—{ 136 85 T XA[3]
EMUO —T—] 137 84 |—T—1 XWE
XA[12] —T—] 138 83 —T—1 T4CTRIP/EVBSOC
XD[14] —1T—] 139 82 T XHOLDA
XF_XPLLDIS CT—] 140 81 —T— Vppio
XA[13] T—] 141 80 —T—1 XA[2]
Vgs CT—] 142 79 T T3CTRIP_PDPINTB
Vpp CT—] 143 78 T Vss
XA[14] T T—] 144 77 —T—1 X1/XCLKIN
Vopio —1T—] 145 76 T x2
EMU1 CT—] 146 75 T Vpp
XD[15] C—T—] 147 74 = XD[11]
XA[15] C_T—] 148 73 |—T— XD[10]
XINT1_XBIO —T—] 149 72 T— TCLKINB
XNMI_XINT13 ——T—] 150 71 —T— TDIRB
XINT2_ADCSOC CT—] 151 70 T Vgg
XA[16] CT—] 152 69 T VppavrL
Vgs CT—] 153 68 —T—— XD[9]
Vpp T—] 154 67 |—T—1 TEST1
SCITXDA T—T—] 155 66 —T— TEST2
XA[17] —T—] 156 65 F—T—1 XD[8]
SCIRXDA C—T—] 157 64 —— Vopio
XA[18] —T—] 158 63 |—T—1 C6TRIP
XHOLD —T—] 159 62 —T— C5TRIP
XRS —T—] 160 61 |—T—1 C4TRIP
