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Digital Signal Processors

Check for Samples: TMS320F2810, TMS320F2811, TMS320F2812, TMS320C2810, TMS320C2811, TMS320C2812

1

TMS320F281x, TMS320C281x DSPs

1.1 Features

@

A

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 1/O) Design

JTAG Boundary Scan Support®
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/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

— MO 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)

Over 1M x 16 Total Memory
Programmable Wait States
Programmable Read/Write Strobe Timing
Three Individual Chip Selects

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

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

Three 32-Bit CPU-Timers

128-Bit Security Key/Lock

— Protects Flash/ROM/OTP and LO/L1 SARAM
— Prevents Firmware Reverse-Engineering
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)
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 General-Purpose I/O (GPIO) Pins
Advanced Emulation Features

— Analysis and Breakpoint Functions

— Real-Time Debug via Hardware
Development Tools Include

ANSI C/C++ Compiler/Assembler/Linker
Code Composer Studio™ IDE

DSP/BIOS™

— JTAG Scan Controllers®

Low-Power Modes and Power Savings

— IDLE, STANDBY, HALT Modes Supported
— Disable Individual Peripheral Clocks

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

MicroStar BGA, TMS320C28x, Code Composer Studio, DSP/BIOS, C28x, TMS320C2000, TI, TMS320C54x, TMS320C55x%, TMS320 are
trademarks of Texas Instruments.

eZdsp is a trademark of Spectrum Digital Incorporated.

All other trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.

Copyright © 2001-2010, Texas Instruments Incorporated
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» Package Options

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

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

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

1.2 Getting Started

» Temperature Options
— A: —40°C to 85°C (GHH, ZHH, PGF, PBK)
— S: -40°C to 125°C (GHH, ZHH, PGF, PBK)
— Q: —40°C to 125°C (PGF, PBK)
[Q100 Qualification]

This section gives a brief overview of the steps to take when first developing for a C28x™ device. For
more detail on each of these steps, see the following:

» Getting Started With TMS320C28x Digital Signal Controllers (literature number SPRAAMO)
» C2000 Getting Started Website (http://www.ti.com/c2000getstarted)

» TMS320F28x DSC Development and Experimenter’s Kits (http://www.ti.com/f28xkits)

12 TMS320F281x, TMS320C281x DSPs
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2 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.

2.1 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.
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2.2 Device Summary

Table 2-1 provides a summary of each device’s features.

Table 2-1. Hardware Features®

FEATURE TYPE® F2810 F2811 F2812 C2810 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
Single-Access RAM (SARAM) (16-bit word) - 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
v | ves v | ves | ves | ves
Boot ROM — Yes Yes Yes Yes Yes Yes
OTP ROM (1K x 16) - Yes Yes Yes Yes® Yes® Yes®
External Memory Interface 0 - - Yes - - Yes
Event Managers A and B (EVA and EVB) — EE\\//AB IE\\//AB EE\\//’E EE\\//’E IE\\//AB EE\\//'E
e General-Purpose (GP) Timers - 4 4 4 4 4 4
e Compare (CMP)/PWM 0 16 16 16 16 16 16
e Capture (CAP)/QEP Channels 0 6/2 6/2 6/2 6/2 6/2 6/2
Watchdog Timer - Yes Yes Yes Yes Yes Yes
12-Bit ADC Yes Yes Yes Yes Yes Yes
e Channels 0 16 16 16 16 16 16
32-Bit CPU Timers - 3 3 3 3 3 3
Serial Peripheral Interface (SPI) 0 Yes Yes Yes Yes Yes Yes
Serial Communications Interfaces A and B 0 SCIA, SCIA, SCIA, SCIA, SCIA, SCIA,
(SCIA and SCIB) SCIB SCIB SCIB SCIB SCIB SCIB
Controller Area Network (CAN) 0 Yes Yes Yes Yes Yes Yes
Multichannel Buffered Serial Port (McBSP) 0 Yes Yes Yes Yes Yes Yes
Digital I/O Pins (Shared) - 56 56 56 56 56 56
External Interrupts - 3 3 3 3 3 3
Supply Voltage - 1.8-V Core (135 MHz), 1.9-V Core (150 MHz), 3.3-V I/O
128-pin PBK Yes Yes - Yes Yes -
Packaging 176-pin PGF B - - Yes - - Yes
179-ball GHH - - Yes - - Yes
179-ball ZHH - - Yes - - Yes
A: —40°C to 85°C - Yes Yes Yes Yes Yes Yes
Temperature Options S: -40°C to 125°C - Yes Yes Yes Yes Yes Yes
%1_04(? g:u;cl)ifilcza?t:gl) - Yes Yes PGF only Yes Yes PGF only
Product Status® - T™S T™S T™S T™S T™S T™S

(1) The TMS320F2810, TMS320F2811, TMS320F2812, TMS320C2810, TMS320C2811, TMS320C2812 DSP Silicon Errata (literature
number SPRZ193) has been posted on the Texas Instruments (TI) website. It will be updated as needed.

(2) 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. These device-specific differences are listed in the
TMS320x28xx, 28xxx DSP Peripheral Reference Guide (literature number SPRU566) and in the peripheral reference guides.

(3) On C281x devices, OTP is replaced by a 1K x 16 block of ROM.

(4) See Section 5.1, Device and Development Support Tool Nomenclature, for descriptions of device stages.
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2.3 Pin Assignments

Figure 2-1 illustrates the ball locations for the 179-ball GHH and ZHH ball grid array (BGA) packages.
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 2-2 describes the function(s) of

each pin.

2.3.1 Terminal Assignments for the GHH/ZHH Packages

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

/

N

LN\ CAP6 T3CTRIP_ TACTRIP/
v Vv — V. \" _ Vv
P XZCSOAND1 PWM8  PWM10 ss oD Qepiz  XDI8] ss 0 POPINTE EVESOC bD XZCS2 SCITXDB
—  T4PWM —
N SPISOMIA PWM7  PWM3  XRW [,cus" C4TRIP TEST2 Vppse XDI1]  XA[2] XWE CANTXA CANRXA Vpppo
M SPISIMOA  XA[1] XRD  PWM12 %AET,%— %AE’Z— TEST1  XD[9] X2 Vss XA[3] PWM1 SCIRXDB PWM2
L Voo Vss XD[6] PWM11 XDI[7] C5TRIP Vbbio TDIRB XD[10] Vopio Vss PWM3 PWM4 XD[12]
T3PWM_ X1/
K Vss  SPICLKA XD[4] SPISTEA T3CMP Vss C6TRIP TCLKINB . .y XHOLDA PWM5 Vop Vss PWM6
TIPWM_ T2PWM_
J MCLKXA MFSRA  XD[3]  Vppo  XDIS] XDI13]  ‘riemp  XAMl  Looyp Vss
CAP1_ CAP2_ CAP3_ TACTRIP_

H Voo MCLKRA  XD[1] ~ MFSXA  XD[2] aeri  aepz  qepit Al GopiNTA
G MDXA MDRA  XD[0] Vs XA[0] '%S'gg’ DI Voo Vss XA[6]

—_  ADC- L N
F XMPMC  propyr  Vssat Vopai ADCINB7 C3TRIP XCLKOUT XA[7] TCLKINA TDIRA

ADC- ADC- ADC- XNMI_
E AVDDREFBG prcr AVSSREFBG pern ADCINAS ooo-c XHOLD  ynr3  Vobo  XA[13]  C2TRIP  XA[8]  CATRIP Vss
D ADCINB6 ADCINB5 ADCINB4 ADCINA1 ADCINA6  XRS xAp1g] XINTZ_ - XINT1_ \/ EMUO TDO ™S XA[9]
ADCSOC  XBIO ss

Cc ADCINB3 ADCINBO ADCINB1 ADCINA2 Vssar Vss1  SCITXDA  Vpp EMU1 Vss XA[12]  XA[10] DI Voo
B ADCINB2 Vppaio ADCLO ADCINA3 ADCINA7 XREADY XA[17] Vss XA[15] Voo XD[14]  TRST XZCS6AND7 Vss
A Vssaio ADCINAO ADCINA4  Vppas Vppi  SCIRXDA XA[16]  XD[15]  XA[14] ﬁ TCK TESTSEL XA[11]

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Figure 2-1. TMS320F2812 and TMS320C2812 179-Ball GHH/ZHH 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 2-2 for a description of each pin’s function(s).

<
8 E o o
2 o = =
& £z ox & 9
E o 2 W ww oo
= T _&&&_ §_E % _%gl_glal EI_EI@ Inﬁﬁvmol‘—ags
T_T, 0nZEEES XEXch S SEEDEE ,,,EE.EE g 4SS5 5355EE2
SR R R R R R R R A e R R RO R TSGR TR S 4
O L O O L O L O O L L AR AR
e 18 [ S 3RENSRIONNR eI E228588328588858833858 | 8
XZCS6AND7 1} e PRl s T FrE R rFTEFREFrFR22222C22-2 —T— XZCs2
TESTSEL C—T—] 134 87 —T— CANTXA
TRST —IT—] 135 86 —T— Vss
TCK —T—] 136 85 |—T—1 XA[3]
EMUO T —{ 137 84T XWE
XA[12] —T1T—] 138 83 [T T4CTRIP/EVBSOC
XD[14] —1T—] 139 82 T XHOLDA
XF_XPLLDIS —1—] 140 81 == Vooio
XA[13] —T—{ 141 80 [—— XA[2]
Vgs T 142 79 |—T— T3CTRIP_PDPINTB
Vpp T 143 78 T Vss
XA[M4] —T—] 144 77 = X1/XCLKIN
Vppio ] 145 76 T x2
EMU1 CT—{ 146 75 = Voo
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XA[16] C—1—] 152 69 T VppavrL
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Vpp C1—] 154 67 ——— TEST1
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XA[17] ———] 156 65 |—T—1 XD[8]
SCIRXDA T 157 64 == Vppio
XA[18] —T—] 158 63 —T— C6TRIP
XHOLD —T—] 159 62 —T— C5TRIP
XRS —T—] 160 61 |—T— C4TRIP
XREADY C—T—] 161 60 [—T— CAP6_QEPI2
Vpp1 T 162 59 [—T— CAP5_QEP4
Vgs1 C—I—] 163 58 —1T— Vss
ADCBGREFIN _T—{ 164 57 —T— CAP4_QEP3
Vssaz CT—T—] 165 56 —T— Vpp
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ADCLO T —] 175 46 [—T— PwM8
VSSA'O‘:I:O OrNOMITVONDOIOTNNITINVONONOTNMITINDONDDO =N O —— PWM7
176 \ NOTDOMNOOD T rrrrrrrrrrrANANANNNNNANNNMMOOOOOOOOOS T T T y 45
LRl G AR R E L AR AR ERERR AR GRERREERE LI
Qo NmYTLONSAOO I IEUS 845 S SFSSNI<H QYT <<IE 285 << QTS
R PR e R R E e R H F
>060656555n:5mm>>ﬂ§ EXE XJuwXjwX> ><9Q>< xﬁg g
Qooggnnguozm ¥s O 0O=S oo €“9 ?
<< IIII<I2992 = = [z oo 3
<< g g 8 7R N
<z < <
Figure 2-2. TMS320F2812 and TMS320C2812 176-Pin PGF LQFP (Top View)
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2.3.3 Pin Assignments for the PBK Package

The TMS320F2810, TMS320F2811, TMS320C2810, and TMS320C2811 128-pin PBK low-profile quad
flatpack (LQFP) pin assignments are shown in Figure 2-3. See Table 2-2 for a description of each pin’s

function(s).
<
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Figure 2-3. TMS320