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F28M36x Concerto™ Microcontrollers

1 Device Overview

1.1 Features

Master Subsystem — Arm® Cortex®-M3
— 125 MHz
— Embedded memory
— Up to 1MB of flash (ECC)
— Up to 128KB of RAM (ECC or parity)
— Up to 64KB of shared RAM
— 2KB of IPC Message RAM

— Five Universal Asynchronous
Receiver/Transmitters (UARTS)

— Four Synchronous Serial Interfaces (SSls)
and a Serial Peripheral Interface (SPI)

— Two Inter-integrated Circuits (12Cs)

— Universal Serial Bus On-the-Go (USB-OTG) +
PHY

— 10/100 ENET 1588 Ml

— Two Controller Area Network, D_CAN, modules
(pin-bootable)

— 32-channel Micro Direct Memory Access
(LDMA)

— Dual security zones (128-bit password per zone)

— External Peripheral Interface (EPI)

— Micro Cyclic Redundancy Check (UCRC)
module

— Four general-purpose timers

— Two watchdog timer modules

— Three external interrupts

— Endianness: little endian

Clocking

— On-chip crystal oscillator and external clock
input

— Dynamic Phase-Locked Loop (PLL) ratio
changes supported

1.2-V digital, 1.8-V analog, 3.3-V I/O design

Interprocessor Communications (IPC)

— 32 handshaking channels

— Four channels generate IPC interrupts

— Can be used to coordinate transfer of data
through IPC Message RAMs

Up to 142 individually programmable, multiplexed

General-Purpose Input/Output (GPIO) pins

— Glitch-free 1/0s

Control Subsystem — TMS320C28x 32-bit CPU
— 150 MHz
— C28x core hardware built-in self-test
— Embedded memory
— Up to 512KB of flash (ECC)
— Up to 36KB of RAM (ECC or parity)
— Up to 64KB of shared RAM
— 2KB of IPC Message RAM
— |EEE-754 single-precision Floating-Point Unit
(FPU)
— Viterbi, Complex Math, CRC Unit (VCU)
— Serial Communications Interface (SCI)
— SPI
- 12C
— 6-channel Direct Memory Access (DMA)

— 12 Enhanced Pulse Width Modulator (ePWM)
modules

— 24 outputs (16 high-resolution)
— Six 32-bit Enhanced Capture (eCAP) modules

— Three 32-bit Enhanced Quadrature Encoder
Pulse (eQEP) modules

— Multichannel Buffered Serial Port (McBSP)

— EPI

— One security zone (128-bit password)

— Three 32-bit timers

— Endianness: little endian

Analog Subsystem

Dual 12-bit Analog-to-Digital Converters (ADCSs)
Up to 2.88 MSPS

Up to 24 channels

Four Sample-and-Hold (S/H) circuits

Up to six comparators with 10-bit Digital-to-
Analog Converter (DAC)

Package

— 289-ball ZWT New Fine Pitch Ball Grid Array
(nFBGA)

Temperature options:
— T:-40°C to 105°C Junction
— S: —40°C to 125°C Junction

A
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1.2 Applications

« Automated sorting equipment » Servo drive control module

e CNC control e AC-input BLDC motor drive

» Central inverter e DC-input BLDC motor drive

e String inverter e Industrial AC-DC

* AC drive control module e Three phase UPS

1.3 Description

The Concerto family is a multicore system-on-chip microcontroller unit (MCU) with independent
communication and real-time control subsystems. The F28M36x family of devices is the second series in
the Concerto family.

The communications subsystem is based on the industry-standard 32-bit Arm Cortex-M3 CPU and
features a wide variety of communication peripherals, including Ethernet 1588, USB OTG with PHY,
Controller Area Network (CAN), UART, SSI, 12C, and an external interface.

The real-time control subsystem is based on TI's industry-leading proprietary 32-bit C28x floating-point
CPU and features the most flexible and high-precision control peripherals, including ePWMs with fault
protection, and encoders and captures—all as implemented by TI's TMS320C2000™ Entry performance
MCUs and Premium performance MCUs. In addition, the C28-CPU has been enhanced with the addition
of the VCU instruction accelerator that implements efficient Viterbi, Complex Arithmetic, 16-bit FFTs, and
CRC algorithms.

A high-speed analog subsystem and supplementary RAM memory is shared, along with on-chip voltage
regulation and redundant clocking circuitry. Safety considerations also include Error Correction Code
(ECC), parity, and code secure memory, as well as documentation to assist with system-level industrial
safety certification.

Device Information®

PART NUMBER PACKAGE BODY SIZE
F28M36P63C2ZWT nFBGA (289) 16.0 mm x 16.0 mm
F28M36P53C2ZWT nFBGA (289) 16.0 mm x 16.0 mm

(1) For more information on these devices, see Mechanical, Packaging, and Orderable Information.
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1.4 Functional Block Diagram
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2 Revision History

Changes from December 15, 2017 to June 23, 2020 (from E Revision (December 2017) to F Revision) Page
* Global: Removed F28M36H53C2 and F28M36H33C2. ....uiiiieiiiiiiiniiistiiiseiisriare s s it ssiassansraseias 1
e Global: Replaced "emulator” with "JTAG debug probe”. ... e 1
e Section 1.1 (Features): Added "Three External INterrupts” fEature. .....ovviiiiiiiiiiiiiriiri i raees 1
LIS T=Tox 1 1o] o 24 2Y o] o] o= o] £ B U 1o o =1 (= To =Y =Tox 1 o] o TS 2
e Section 3.1 (Related Products): Updated SECHON. ..uuueeiiutiieeiirirneiiisisratssissanerrssasssinssasssaasaannens 9
« Table 4-1 (Signal Descriptions): Updated DESCRIPTION of XRS, EMUO, and EMUL. ....c..cevnienieeneeineeineennnnn. 15
« Section 5.2 (ESD Ratings — Commercial): Changed title from "ESD Ratings" to "ESD Ratings — Commercial”. ..... 42
e Section 5.2: Added ANSI/ESDA/JEDEC JS-002 to charged-device model (CDM)......cuvviuieriiinnnsiriinnnriinnnneinns 42
e Section 5.9.1.1 (Power Management and Supervisory Circuit Solutions): Updated Section. ..........cevvveivierinnnnns 52
e Section 5.10.1.5 (ADC Electrical Data and Timing): Removed "Typical ADC Total Error" figure (was Figure 5-12

LIS o TS 12451 73
» Table 5-38 (Electrical Characteristics of the Comparator/DAC): Changed "Comparator response time to PWM

Trip Zone (Async)" parameter to "Comparator response time t0 GPIO". ... i 76
e Table 5-75 (SPI Master Mode External Timing (Clock Phase = 0)): Updated MIN value (for both BRR EVEN and

BRR ODD) fOr PArameter 23, tygpeym. ««««««sssssrsrerrrurumnmsmmmearisustetrtrtarasstatrrararaaaraaaaaarrraaeaaa 145
e Table 5-76 (SPI Master Mode External Timing (Clock Phase = 1)): Updated MIN value (for both BRR EVEN and

BRR ODD) for Parameter 23, tygpaym: «« s« «sssssrereresusumsmtmtstssssststrasssssa s 147

* Table 6-7 (Control Subsystem Flash, ECC, OTP, Boot ROM): Removed references to 256KB Flash from
0010 0000 to 0011 FFFF. Changed SIZE (BYTES) of EPIO from 2G to 2M. Added footnote about Control

Subsystem having less address reach to EPl memory than the Master Subsystem. ......cccvviiiiiiiiiiiniiiiinnenn. 165
e Table 6-8 (Master Subsystem Flash, ECC, OTP, Boot ROM): Updated M ADDRESS range 0068 0480 to

L0000 166
* Table 6-8: Removed references to 256KB Flash from 0022 0000 to 002D FFFF. .....ccoviiiiiiiiiiiiiiiiiinenaens 166
» Table 6-11 (Master Subsystem Analog and EPI): Added footnote about Control Subsystem having less address

reach to EPl memory than the Master SUDSYSIEM. .. ... it riar e s s e s s r e s aaannes 171
e Section 6.18 (Code Security Module): Updated SECHON. ...uiiiueieiriiieiiiiieeiaiine i isansrssiannsssiaannnesas 240
« Section 7.1 (Tl Reference Design): Changed section title from "TI Design or Reference Design" to "TI Reference

(DT To IO oo F= 1 (= Y= 3 o) o PPN 244
e Section 8 (Device and Documentation Support): Changed "Community Resources" section to "Support

Resources" section. Updated SECHON. .....i.uiieiieiieiiii e 245
e Section 8.2 (Tools and Software): Updated SECHON. «....ueieiiiieiiiieeriiee st rrass s s raanra s saannrssraanreaanns 246
e Section 8.3 (Documentation Support): Updated SECHON. ...uueiieteiiiieiriiie i rrie s saars s raanrr s raananeaas 247
e Section 8.4 (Related Links): Updated SECON. ...ivueiiiuieiteiieiiiesiantssiessatsrasssaeasansrannsssassanrssasssansesnns 248
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3 Device Comparison

Table 3-1 lists the features of the F28M36x devices.

Table 3-1. Device Comparison

FEATURE | TYPEW | P63C2 P53C2 H53B2 H33B2
Master Subsystem — Arm Cortex-M3
Speed (MHz)® - 125 125 100 100
Flash (ECC) (KB) - 1024 512 512 512
RAM (ECC) (KB) - 16 16 16 16
RAM (Parity) (KB) - 112 112 112 112
IPC Message RAM (Parity) (KB) - 2 2 2 2
Security Zones - 2 2 2 2
10/100 ENET 1588 Mll 0 Yes Yes No No
USB OTG FS 0 Yes Yes No No
SSI/SPI 0 4 4 4 4
UART 0 5 5 5 5
12C 0 2 2 2 2
CAN® 0 2 2 2 2
UDMA 0 32-ch 32-ch 32-ch 32-ch
EPI® 0 1 1 1 1
HCRC module 0 1 1 1 1
General-Purpose Timers - 4 4 4 4
Watchdog Timer modules - 2 2 2 2
Control Subsystem — C28x
Speed (MHz)® 150 150 150 150
FPU Yes
VCU Yes
Flash (ECC) (KB) 512 512 512 512
RAM (ECC) (KB) 20 20 20 20
RAM (Parity) (KB) 16 16 16 16
IPC Message RAM (Parity) (KB) 2 2 2
Security Zones
ePWM modules 12: 24 outputs
High-Resolution Pulse Width Modulator (HRPWM) outputs 16 outputs
eCAP modules/PWM outputs 6 (32-bit)

6 Device Comparison
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Table 3-1. Device Comparison (continued)

FEATURE TYPE® P63C2 | P53C2 | H5382 H33B2
eQEP modules 0 3 (32-hit)
Fault Trip Zones - 12 on any of 64 GPIO pins
McBSP/SPI 1 1 1 1 1
SCI 0 1 1 1 1
SPI 0 1 1 1 1
12C 0 1 1 1 1
DMA 0 6-ch 6-ch 6-ch 6-ch
EPI® 0 1 1 1 1
32-Bit Timers - 3 3 3 3
Shared
Shared RAM (Parity) (KB) 64 64 64 0
MSPS® 2.88 2.88 2.88 2.88
) Conversion Time® 347 ns 347 ns 347 ns 347 ns
12-Bit ADC 1 3
Channels 12 12 12 12
Sample-and-Hold 2 2 2 2
MSPS® 2.88 2.88 2.88 2.88
) Conversion Time® 347 ns 347 ns 347 ns 347 ns
12-Bit ADC 2 3
Channels 12 12 12 12
Sample-and-Hold 2 2 2 2
Comparators with Integrated DACs 0 6 6 6 6
Voltage Regulator Yes — Uses 3.3-V Single Supply (3.3-V/1.2-V recommended for 125°C)
Clocking See Section 6.10
Additional Safety
Master Subsystem 2 Watchdogs, NMI Watchdog: CPU, Memory
Control Subsystem NMI Watchdog: CPU, Memory
Shared Critical Register and 1/0O Function Lock Protection; RAM Fetch Protection
Copyright © 2012-2020, Texas Instruments Incorporated Device Comparison 7
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Table 3-1. Device Comparison (continued)
FEATURE TYPE® | P63C2 | P53C2 H5382 H33B2
Packaging
Package Type 289-Ball ZWT New Fine Pitch Ball Grid Array Yes Yes Yes Yes
. T: -40°C to 105°C - Yes Yes Yes Yes
Junction Temperature (T;)
S: -40°C to 125°C - Yes Yes Yes Yes

(1) 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 C2000 Real-Time Control Peripherals Reference Guide and in the peripheral reference guides.

(2) The maximum frequency at which the Cortex-M3 core can run is 125 MHz. The clock divider before the Cortex-M3 core can only take values of /1, /2, or /4. For this reason, when the
C28x is configured to run at the maximum frequency of 150 MHz, the fastest allowable frequency for the Cortex-M3 is 75 MHz. If the Cortex-M3 is configured to run at 125 MHz, the
maximum frequency of the C28x is limited to 125 MHz. If the Cortex-M3 is configured to run at 100 MHz, the maximum frequency of the C28x is limited to 100 MHz.

(3) The CAN module uses the popular IP known as D_CAN. This document uses the names “CAN” and “D_CAN" interchangeably to reference this peripheral.
(4) Single EPI arbitrated between masters in Master and Control Subsystems.
(5) An integer divide ratio must be maintained between the C28x and ADC clock frequencies. All MSPS and Conversion Time values are based on the maximum C28x clock frequency.

Table 3-2. Possible Speed Combinations for Cortex-M3 and C28x Cores

Cortex-M3 75 MHz 125 MHz 100 MHz
C28x 150 MHz 125 MHz 100 MHz
8 Device Comparison Copyright © 2012-2020, Texas Instruments Incorporated
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3.1 Related Products
For information about other devices in this family of products, see the following link:

F28M35x Concerto™ Microcontrollers

The F28M3x series of microcontrollers brings together connectivity and control by combining an Arm
Cortex-M3 core with the C28x core on to one device. With F28M3x, applications such as solar inverters
and industrial control can keep the benefits of separating the communication and control portions while
maintaining a single-chip solution. In addition, F28M3x microcontrollers enable safety certifications in your
system through enhanced hardware and safety features.

TMS320F2838x Microcontrollers With Connectivity Manager

The TMS320F2838x is a powerful 32-bit floating-point microcontroller unit (MCU) designed for advanced
closed-loop control applications. The F2838x supports a dual-core C28x architecture along with a new
Connectivity Manager that offloads critical communication tasks, significantly boosting system
performance. The integrated analog and control peripherals with advanced connectivity peripherals like
EtherCAT and Ethernet also let designers consolidate real-time control and real-time communications
architectures, reducing requirements for multicontroller systems.
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4 Terminal Configuration and Functions

4.1 Pin Diagrams

Figure 4-1 illustrates the ball locations for the 289-ball ZWT new fine pitch ball grid array package and is
used in conjunction with Figure 4-2, Figure 4-3, Figure 4-4, and Figure 4-5 to locate signal names and ball
grid numbers.

0000000000000 OOO0O0OO
[eJeJo)eoJoJoXoXoJoXoJoXoXo o XoXoXoXoXo)
[eJeJo)eoJoJoXoXoJoJoJoXoXo o XoXoXoXo o)
0000000000000 OOOO0OO

w O0O000O00O0O0O0OO0O0OOOO0OO
v 0000000000000 OO0OO0O
U O0O000O0O0O0O0O0OOO0OOOO0OO
T 0000000000000 O0O0OOOO
R [e)eXeXe) 0000
P 0000 0000
N [e)eXeXe) 0000000 0000
M 0000 O00000O0 0000
L 0000 0000000 0000
K [e)eXeXe) 0000000 0000
J 0000 O00000O0 0000
H 0000 0000000 0000
G [e)eXeXe) 0000000 0000
F 0000 0000
E 0000 0000
D
C
B
A

1.3 5 7 9 1 13 15 17 19
2 4 6 8 10 12 14 16 18

Figure 4-1. 289-Ball ZWT New Fine Pitch Ball Grid Array (Bottom View)
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Figure 4-2 through Figure 4-5 show the terminal assignments on the 289-ball ZWT package in four
guadrants (A, B, C, and D). See Table 4-1 for the complete multiplexed signal names.

1 2 3 4 5 6 7 8 9
W v Y PK5_ PC1_ PD2_ PD3_ PC5_ PC4_ PE1_ \W
S8 S8 GPIO77 | GPIOB5 | GPIO18 | GPIO19 | GPIO69 | GPIOB8 | GPIO25 | |
\
v v PK6_ PK7_ PCO_ PC3_ PE3_ PH2_ PC6_ PC7_ | )
ss GPIO78 | GPIO79 | GPIO64 | GPIO67 | GPIO27 | GPIO50 | GPIO70 | GPIO71 \
\

ul PLO_ PL1_ PL2_ PK4_ PC2_ PE2_ PH3_ PH1_ PH5_ U\

GPIO80 | GPIO81 | GPIO82 | GPIO76 | GPIO66 | GPIO26 | GPIO51 | GPIO49 | GPIO53

\
PL3 PL5 PL6 \
T GPIO§3 Gplogs GPIOEG VDDIO VDDIC' VSS VDDIO VDDlO VSS T \
\
5 6 7 8 9 \

R | PMO_ PM1_ PM2_ Vv R

GPI088 | GPIO89 | GPIO90 ss \

\

p| PM3_ PM4_ PM5_ PME_ | o \

GPIO91 | GPIO92 | GPIO93 | GPIO94 \

\
PM7 PS7 PS6 PB4
— — _ _ Y \Y
N'| GPI035 | GPIO735 | GPIOT34 | GPioT2 | N Voorz bpio ooo | N \
\

M| PS5 PS4 PS3_ PBS_ |\, v v v M \

GPIO133 | GPIO132 | GPI0131| GPIO13 DD12 ss 88 \

\
PS2_ PS1_ \
Ll FLT2 i Gpiofao |GPiofae | Vs | b Vooio | Vss Ve | L \
\
PSO_ PR7_ \

K1 FLT | Gpiofos |Gpiofar| Yss | K Vooo | Vs Vss | K \

A. See Table 4-1 for the complete multiplexed signal names.

Figure 4-2. 289-Ball ZWT New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant A]
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10 1 12 13 14 15 16 17 18 19
w/| PEO_ | PG7_ | PF6_ | PG6_ | PG2_ | PG5_ | PJO_ | PD7_ v v
] GPI024 | GPIO47 | GPIO38 | GPIO46 | GPIO42 | GPIO45 | GPIO56 | GPIO23 ss ss
/
PHO_ | PGO_ | PJ2_ | PJ1_ PJ5_ | PJ_ | PJ6_ | PDB_ | PL7_ v
V| GPI04s | GPIO0 | GPIOSS | GPIOS? | GPIOB1 | GPIOBO | GPIOB2 | GPIO22 | GPIOE? ss
/
/ PH4_ | PF5_ | PGI_ | PF4_ | PJ3_ | PD4_ | PD5_ | PL4_ | PE5_
| U | GPIOB2 | GPIO37 | GPIO41 PDIO | GPIO36 | GPIO59 | GPIO20 | GPIO21 | GPIO84 | GPIO29
/
// T VDD12 VDD12 VDD12 VDDIO VSS VDDIO VDDIO GS|NO71_03 G||33I|Ec4)§8 TDO
/ 10 1 12 13 14 15
PH6_ | PN6_
/ R| VYss | Gpios4 |Gpiofoz| EMUT
/
/ PF2_ | PF3_ | PH7_ | 0
/ P | GPIO34 | GPIO35 | GPIO55
/
/ PK1 PG3 PRO S—
Y v \ \ - — —
] N DDIO DDIO DD12 DD12 N | GPIO73 | GPIO33 | GPIOT20 TRST
/
PK2_ | PR3_ | PRI1_
/ mo| Ve Ves Ves | Voor wm | GPI074 | GPIOT23| GPIOT21| TMS
/
/ v v v v v PNO_ | PK3_ | o
/ L ss ss ss boio L S| GPIOY6 | GPIO75
/
/ PKO PR2
j Vs Ves Ves | Vooio « | Vs | cpio72 [epiofz2| TP
/ —
1 12 13 16 17 487 19

/ 10

A. See Table 4-1 for the complete multiplexed signal names.

Figure 4-3. 289-Ball ZWT New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant B]
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\ ——
\ -
\ o
\ T
\ 10 " 12 13 16 17 18— _ 19
\ J v v v, v, Y PN1_ | PN2_ X1 J
\ ss s ss poio S| GPIO97 | GPIO98
\
\ V. v v v PNS | oBile | v V.
H ss ss ss DDIO H | gpio101 | GPlO63/ $S0SC ssosc | H
\ XCLKIN
\
PP1_ | PPO_ | PN3_
\\ G | Vooo | Vooo | Vooo | Voowo G | GPioT05 | GPIOT04 | GPIOge | X2 | ©
\
\ £ | PDO_ PP2_ PN4_ PD1_ | £
GPIO16 | GPIO106 | GPIO100 | GPIO17
\
\ PF1 PP3
\ El Vss | gpio33 | gpiofor |VREGTZEN| E
10 " 12 13 14 15
\
\
\ D Vssa Vssa Vobis Voo1s Vss Vboio Vboio GFI;'I:gEQ GFI;?SZ4 GgI:8§2 D
\
\ PQO_ PP6_ PP5_ PP4_
\ C Vbpa Vopa  |[ADC1INAG|ADC1INAO|ADC1INB4|/ADC1INB7| GPI0712 | aPIo110 | GPIO109 | GPIOT08 (¢}
\
'8 |ADC2INAB|ADC1INA7|ADC1INA3|ADC1INA2|ADC1INB3|ADCINB6| GPIO197 GPI0199®™ GE|F(,J71_11 Vss B
\
\
A\ ADC2INA7|ADC1INA4|ADC1Vgery | ADC1INBO|ADC1INB2| VREGT8EN | GP10196 | GP10198 Vss Vss A
10 1 12 13 14 15 16 17 18 19
A. Al l/Os, except for GPI0199, are glitch-free during power up and power down. See Section 6.11.
B. See Table 4-1 for the complete multiplexed signal names.
Figure 4-4. 289-Ball ZWT New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant C]
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- /
o /
P /
- /
1T 2 3 4 7 8 9 /
— /
PR6_ PR5_ PR4_ /
J | GPI0126 | GPIOT25 | GPIOT24 | Vss | Y Vooio Vss Vss J /
/
PE7_ | PE6_ PB7_ PB6_ /
H'1 Gpio31 | ePI030 | cpPioT5 | cpioTa | M Vooio Vss Vss H j
/
PB3_ PB2_ PB1_ PBO_
G | epioT1 | GPIOT0 | GPICS | GPICE | © Vooo | Voo | Vooo | G //
/
F| PAT_ PA6_ PA5_ PA4_ | o j
GPIO7 | GPIOB | GPIO5 | GPIO4
/
£ | PAs_ PA2_ PA1_ v E /
GPIO3 | GPIO2 GPIO1 S8 /
5 6 7 8 9
/
PA PQ7 P /
D GPI%_O GPIC(I)1_19 GP%S‘HB Vooio Vooio Vss Vop1g Vssa Vssa D |
/
S PQ5_ | PQ4_ | PQ3_ | PQ2_ PQ1_ /
C| XRS | Gpoii7 | GPIOTI6 | GPIOT15 | GPIOTI4 | GPIOTi3 | Vope [ADC2INAOL Vopa | C ]
/
B| Vss |GPIO195 | GPIO194 | GPIO193 |[ADC2INB7|ADC2INB4|ADC2INB2|ADC2INA2|ADC2INA3| B
/
/
A | Vss Vss ARS | GPIO192 |ADC2INB6|ADC2INB3{ADC2INBO|ADC2VeryADC2INA4( | A
1 2 3 4 5 6 7 8 9
A. See Table 4-1 for the complete multiplexed signal names.
Figure 4-5. 289-Ball ZWT New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant D]
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4.2 Signal Descriptions

Table 4-1 describes the signals.

Table 4-1. Signal Descriptions®

TERMINAL PU OUTPUT
ZWT 1101z DESCRIPTION or BUFFER
NAME BALL NO. PD®) STRENGTH
ADC 1 Reference Inputs, Analog Comparator Inputs, DAC Inputs, AlIO Group 1
| s Eter igh Reference  used only when
ADCIVggrio see Vss || INADC extemal reference mode.
ADC1INAO C13 | ADC1 Group A, Channel 0 input
ADC1INA2 | ADC1 Group A, Channel 2 input
COMPA1 B13 | Comparator Input A1 4 mA
AlO2 110 Digital AlO2
ADC1INA3 B12 | ADC1 Group A, Channel 3 input
ADC1INA4 | ADC1 Group A, Channel 4 input
COMPA2 All | Comparator Input A2 4 mA
AlO4 110 Digital AlO4
ADC1INAG6 | ADC1 Group A, Channel 6 input
COMPA3 C12 | Comparator Input A3 4 mA
AlO6 110 Digital AlO6
ADC1INA7 B11 | ADC1 Group A, Channel 7 input
ADC1INBO A13 | ADC1 Group B, Channel 0 input
ADC1INB2 | ADC1 Group B, Channel 2 input
COMPB1 Al4 | Comparator Input B1 4 mA
AlO10 110 Digital AIO10
ADC1INB3 B14 | ADC1 Group B, Channel 3 input
ADC1INB4 | ADC1 Group B, Channel 4 input
COMPB2 Cl4 | Comparator Input B2 4 mA
AlO12 110 Digital AlO12
ADC1INB6 | ADC1 Group B, Channel 6 input
COMPB3 B15 | Comparator Input B3 4 mA
AlO14 110 Digital AlO14
ADC1INB7 C15 | ADC1 Group B, Channel 7 input
ADC 2 Reference Inputs, Analog Comparator Inputs, DAC Inputs, AIO Group 2
s || oz Extema oh Reference - used any when
seeVoss | | |ADCEEernlLow Refrence used ony when
ADC2INAO c8 | ADC2 Group A, Channel 0 input
ADC2INA2 | ADC2 Group A, Channel 2 input
COMPA4 B8 | Comparator Input A4 4 mA
AlO18 110 Digital AlIO18
ADC2INA3 B9 | ADC2 Group A, Channel 3 input
ADC2INA4 | ADC2 Group A, Channel 4 input
COMPAS5 A9 | Comparator Input A5 4 mA
AlO20 lfe} Digital AlIO20
Copyright © 2012-2020, Texas Instruments Incorporated Terminal Configuration and Functions 15

Submit Documentation Feedback
Product Folder Links: F28M36P63C2 F28M36P53C2 F28M36H53B2 F28M36H33B2


http://www.ti.com/product/f28m36p63c2?qgpn=f28m36p63c2
http://www.ti.com/product/f28m36p53c2?qgpn=f28m36p53c2
http://www.ti.com/product/f28m36h53b2?qgpn=f28m36h53b2
http://www.ti.com/product/f28m36h33b2?qgpn=f28m36h33b2
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS825F&partnum=F28M36P63C2
http://www.ti.com/product/f28m36p63c2?qgpn=f28m36p63c2
http://www.ti.com/product/f28m36p53c2?qgpn=f28m36p53c2
http://www.ti.com/product/f28m36h53b2?qgpn=f28m36h53b2
http://www.ti.com/product/f28m36h33b2?qgpn=f28m36h33b2

F28M36P63C2, F28M36P53C2
F28M36H53B2, F28M36H33B2

SPRS825F —OCTOBER 2012—-REVISED JUNE 2020

I

TEXAS
INSTRUMENTS

www.ti.com

Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
ZWT 1/0/2? DESCRIPTION or BUFFER
NAME BALL NO. PD® STRENGTH
ADC2INA6 | ADC2 Group A, Channel 6 input
COMPAG6 B10 | Comparator Input A6 4 mA
AlO22 1/0 Digital AlO22
ADC2INA7 A10 | ADC2 Group A, Channel 7 input
ADC2INBO A7 | ADC2 Group B, Channel 0 input
ADC2INB2 | ADC2 Group B, Channel 2 input
COMPB4 B7 | Comparator Input B4 4 mA
AlIO26 1/0 Digital AlO26
ADC2INB3 A6 | ADC2 Group B, Channel 3 input
ADC2INB4 | ADC2 Group B, Channel 4 input
COMPBS5 B6 | Comparator Input B5S 4 mA
AlO28 1/0 Digital AlO28
ADC2INB6 | ADC2 Group B, Channel 6 input
COMPB6 A5 | Comparator Input B6 4 mA
AIO30 1/0 Digital AIO30
ADC2INB7 B5 | ADC2 Group B, Channel 7 input
ADC Modules Analog Power and Ground
v co 3.3-V Analog Module Power Pin. Tie with
DDA a 2.2-F capacitor (typical) close to the pin.
Vv C10 3.3-V Analog Module Power Pin. Tie with
DDA a 2.2-yF capacitor (typical) close to the pin.
v c11 3.3-V Analog Module Power Pin. Tie with
DDA a 2.2-F capacitor (typical) close to the pin.
v D8 Analog ground for ADC1, ADC2, ADC1Vggf, 0,
SSA ADC2VRer o, COMP1-6, and DAC1-3
v D9 Analog ground for ADC1, ADC2, ADC1Vggr o,
SSA ADC2VREFLOY COMP1-6, and DAC1-3
v D10 Analog ground for ADC1, ADC2, ADC1VRgr. 0,
SSA ADC2VgerLo0, COMP1-6, and DAC1-3
v D11 Analog ground for ADC1, ADC2, ADC1Vggr o,
SSA ADC2VREFLOY COMP1-6, and DAC1-3
Analog Comparator Results (Digital) and GPIO Group 2 (C28x Access Only)
GPI10192 Ad 110 General-purpose input/output 192 PU 4 mA
GPI10193 1/0 General-purpose input/output 193
B4 PU 4 mA
COMP10UT (0] Compare result from Analog Comparator 1
GPI10194 1/0 General-purpose input/output 194
B3 PU 4 mA
COMP60OUT (0] Compare result from Analog Comparator 6
GPI0195 110 General-purpose input/output 195
B2 PU 4 mA
COMP20UT (0] Compare result from Analog Comparator 2
GPI10196 1/0 General-purpose input/output 196
Al6 PU 8 mA
COMP30OUT (0] Compare result from Analog Comparator 3
GPI10197 110 General-purpose input/output 197
B16 PU 4 mA
COMP40UT (0] Compare result from Analog Comparator 4
GP10198 Al7 110 General-purpose input/output 198 PU 4 mA
GPI10199® 110 General-purpose input/output 199
B17 PU 8 mA
COMP50UT (0] Compare result from Analog Comparator 5
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
ZWT 1/0/2? DESCRIPTION or BUFFER
NAME BALL NO. PD® STRENGTH
GPIO Group 1 and Peripheral Signals
PAO_GPIOO 1/0/Zz General-purpose input/output O
M_UORX | UART-O0 receive data
M_I2C1SCL D1 /0D 12C-1 clock open-drain bidirectional port PU 4 mA
M_U1RX | UART-1 receive data
C_EPWM1A (@) Enhanced PWM-1 output A
PAl1_GPIO1 1/0/Zz General-purpose input/output 1
M_UOTX (@) UART-0 transmit data
M_I2C1SDA /0D 12C-1 data open-drain bidirectional port
M_U1TX E3 (@) UART-1 data transmit PU 4 mA
M_SSI1FSS 1/0 SSI-1 frame
C_EPWM1B (@) Enhanced PWM-1 output B
C_ECAP6 1/0 Enhanced Capture-6 input/output
PA2_GPIO2 1/0/Zz General-purpose input/output 2
M_SSIOCLK I} SSI-0 clock
M_MIITXD2 E2 (@) EMAC MII transmit data bit 2 PU 4 mA
C_EPWM2A (@) Enhanced PWM-2 output A
PA3_GPIO3 1/0/Zz General-purpose input/output 3
M_SSIOFSS 1/0 SSI-0 frame
M_MIITXD1 (0] EMAC MII transmit data bit 1
- El PU 4 mA
M_SSI1CLK lfe} SSI-1 clock
C_EPWM2B (@) Enhanced PWM-2 output B
C_ECAP5 1/0 Enhanced Capture-5 input/output
PA4_GPIO4 1/0/Zz General-purpose input/output 4
M_SSIORX | SSI-0 receive data
M_MIITXDO F4 e} EMAC MII transmit data bit 0 PU 4 mA
M_CANORX | CAN-O receive data
C_EPWM3A (@) Enhanced PWM-3 output A
PA5_GPIO5 1/0/Zz General-purpose input/output 5
M_SSIOTX (@) SSI-0 transmit data
M_MIIRXDV | EMAC Ml receive data valid
M_CANOTX F3 (@) CAN-0 transmit data PU 4 mA
C_EPWM3B (@) Enhanced PWM-3 output B
C_MFSRA | McBSP-A receive frame sync
C_ECAP1 1/0 Enhanced Capture-1 input/output
PA6_GPIO6 1/0/Zz General-purpose input/output 6
M_I2C1SCL /0D 12C-1 clock open-drain bidirectional port
o | oo
M_MIIRXCK | EMAC Ml receive clock
M_CANORX F2 | CAN-O receive data U 4 mA
0 (oo exema poner enatie
C_EPWM4A (@) Enhanced PWM-4 output A
C_EPWMSYNCO (@) Enhanced PWM-4 external sync pulse
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
ZWT 1/0/2? DESCRIPTION or BUFFER
NAME BALL NO. PD® STRENGTH
PA7_GPIO7 1/0/Zz General-purpose input/output 7
M_I2C1SDA /0D 12C-1 data open-drain bidirectional port
Capture/Compare/PWM-4
e Vo (General-purpose Timer)
M_MIIRXER | EMAC MIl receive error
M_CANOTX (@] CAN-0 transmit data
Capture/Compare/PWM-3
L (EERS F1 Vo (General-purpose Timer) PU 4 mA
USB-0 external power error state
B EIEAT I (optionally used in the host mode)
M_MIIRXD1 | EMAC MIl receive data 1
C_EPWM4B (0] Enhanced PWM-4 output B
C_MCLKRA | McBSP-A receive clock
C_ECAP2 1/0 Enhanced Capture-1 input/output
PBO_GPIOS8 1/0/1Z General-purpose input/output 8
Capture/Compare/PWM-0
LS Vo (General-purpose Timer)
M_U1RX | UART-1 data receive data
M_SSI2TX G4 o} SSI-2 transmit data PU 4 mA
M_CAN1TX (@) CAN-1 transmit data
M_U4TX (@) UART-4 transmit data
C_EPWM5A (@) Enhanced PWM-5 output A
C_ADCSOCAO (@) ADC start-of-conversion A
PB1_GPIO9 1/0/Zz General-purpose input/output 9
Capture/Compare/PWM-2
bR Vo (General-purpose Timer)
Capture/Compare/PWM-1
MEEE G3 Vo (General-purpose Timer) PU 4 mA
M_U1TX (@) UART-1 transmit data
M_SSI2RX | SSI-2 receive data
C_EPWM5B (@) Enhanced PWM-5 output B
C_ECAP3 1/0 Enhanced Capture-3 input/output
PB2_GPIO10 1/0/Zz General-purpose input/output 10
M_I2C0OSCL /0D 12C-0 clock open-drain bidirectional port
Capture/Compare/PWM-3
(R Vo (General-purpose Timer)
Capture/Compare/PWM-0
LS Vo (General-purpose Timer)
G2 USB-0 external power enable PU 4 mA
LSRR o (optionally used in the host mode)
M_SSI2CLK 110 SSI-2 clock
M_CAN1RX | CAN-1 receive data
M_U4RX | UART-4 receive data
C_EPWMG6A (0] Enhanced PWM-6 output A
C_ADCSOCBO (0] ADC start-of-conversion B
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TERMINAL PU OUTPUT
NAME ZWT 1/0/2? DESCRIPTION or BUFFER
BALL NO. PD STRENGTH
PB3_GPIO11 1/0/Zz General-purpose input/output 11
M_I2COSDA /0D 12C-0 data open-drain bidirectional port
M_USBOPFLT || (optionally used i the host mode)
M_SSI2FSS G1 1o SSI-2 frame PU 4 mA
M_U1RX | UART-1 receive data
C_EPWM6B (0] Enhanced PWM-6 output B
C_ECAP4 110 Enhanced Capture-4 input/output
PB4_GPIO12 1/0/1Z General-purpose input/output 12
M_U2RX | UART-2 receive data
M_CANORX | CAN-O receive data
M_U1RX | UART-1 receive data
M_EPI10S23 Nd lfe} EPI-0 signal 23 i 4 mA
M_CAN1TX (0] CAN-1 transmit data
M_SSI1TX (0] SSI-1 transmit data
C_EPWMT7A (0] Enhanced PWM-7 output A
PB5_GPIO13 1/0/1Z General-purpose input/output 13
o | oo S
o | o oS
M_CCPO 10| Ceneralpurpose Timen)
M_CANOTX M4 (@) CAN-0 transmit data PU 4 mA
o | oo
M_U1TX (0] UART-1 transmit data
M_EPI0S22 lfe} EPI-0 signal 22
M_CAN1RX | CAN-1 receive data
M_SSI1RX | SSI-1 receive data
C_EPWMT7B (0] Enhanced PWM-7 output B
PB6_GPIO14 1/0/1Z General-purpose input/output 14
o |G
M_ccP? IO | (General-purpose Tmen)
o | oo S
H4 PU 4 mA
M_EPI0S37®) 110 EPI-0 signal 37
M_MIICRS | EMAC MII carrier sense
M_I2COSDA /0D 12C-0 data open-drain bidirectional port
M_U1TX (@) UART-1 transmit data
M_SSI1CLK 1/0 SSI-1 clock
C_EPWMS8A (@) Enhanced PWM-8 output A
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
NAME ZWT 1/0/2? DESCRIPTION or BUFFER
BALL NO. PD STRENGTH

PB7_GPIO15 1/0/Zz General-purpose input/output 15

M_EXTNMI | Cortex-M3 external nonmaskable interrupt

M_MIIRXD1 | EMAC Ml receive data 1

M_EPI0S36©) 110 EPI-0 signal 36

M_I2C0OSCL H3 /0D 12C-0 clock open-drain bidirectional port PU 4 mA
M_U1RX | UART-1 receive data

M_SSI1FSS 1/0 SSI-1 frame

C_EPWMS8B (@) Enhanced PWM-8 output B

PD0O_GPIO16 1/0/Zz General-purpose input/output 16

M_CANORX | CAN-O receive data

M_U2RX | UART-2 receive data

M_U1RX | UART-1 receive data

o | o oS

M_MIIRXDV F16 | EMAC MII receive data valid PU 4 mA
M_MIIRXD2 | EMAC MIl receive data 2

M_SSIOTX (0] SSI-0 transmit data

M_CAN1TX (0] CAN-1 transmit data

O e o e )

C_SPISIMOA 1/0 SPI-A slave in, master out

PD1_GPIO17 1/0/Zz General-purpose input/output 17

M_CANOTX (@) CAN-0 transmit data

M_U2TX (@) UART-2 transmit data

M_U1TX (@) UART-1 transmit data

o | oo

M_MIITXER (0] EMAC MII transmit error

o |G o 2 i
M_MIICOL | EMAC Ml collision detect

M_SSIORX | SSI-0 receive data

M_CAN1RX | CAN-1 receive data

|l e poer o st

C_SPISOMIA 110 SPI-A master in, slave out

PD2_GPIO18 1/0/1Z General-purpose input/output 18

M_U1RX | UART-1 receive data

o | oo o

" o | o oS -
M_EPI0S20 110 EPI-0 signal 20

M_SSIOCLK lfe} SSI-0 clock

M_U1TX (0] UART-1 transmit data

M_CANORX | CAN-O receive data

C_SPICLKA 110 SPI-A clock
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
ZWT 1/0/2? DESCRIPTION or BUFFER
NAME BALL NO. PD® STRENGTH

PD3_GPIO19 1/0/Zz General-purpose input/output 19

M_U1TX (@) UART-1 transmit data

o | oo

o o | CapeiCompareiPit0 ol
M_EPI0S21 lfe} EPI-0 signal 21

M_SSIOFSS 1/0 SSI-0 frame

M_U1RX | UART-1 receive data

M_CANOTX (@) CAN-0 transmit data

C_SPISTEA 1/0 SPI-A slave transmit enable

PD4_GPIO20 1/0/Zz General-purpose input/output 20

o | oo

o | Coptueicomparermutea

M_MIITXD3 U16 (@) EMAC MII transmit data 3 PU 4 mA
M_EPI0S19 lfe} EPI-0 signal 19

M_U3TX (@) UART-3 transmit data

M_CAN1TX (@) CAN-1 transmit data

C_EQEP1A | Enhanced QEP-1 input A

C_MDXA (@) McBSP-A transmit data

PD5_GPIO21 1/0/Zz General-purpose input/output 21

o | oo

o | Coptueicomparermutes

M_MIITXD2 (@) EMAC MII transmit data 2

M_U2RX ulrz | UART-2 receive data PU 6 mA
M_EPI0S28 lfe} EPI-0 signal 28

M_U3RX | UART-3 receive data

M_CAN1RX | CAN-1 receive data

C_EQEP1B | Enhanced QEP-1 input B

C_MDRA | McBSP-A receive data

PD6_GPIO022 1/0/Zz General-purpose input/output 22

M_MIITXD1 (@) EMAC MII transmit data 1

M_U2TX (@) UART-2 transmit data

M_EPI0S29 lfe} EPI-0 signal 29

V17 o PU 6 mA

M_I2C1SDA /0D 12C-0 data open-drain bidirectional port

M_U1TX (@) UART-1 transmit data

C_EQEP1S 110 Enhanced QEP-1 strobe

C_MCLKXA (@) McBSP-A transmit clock
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
ZWT 1/0/2? DESCRIPTION or BUFFER
NAME BALL NO. PD® STRENGTH
PD7_GPIO23 1/0/Zz General-purpose input/output 23
M_CCPL IO | (General-purpose Tmen).
M_MIITXDO e} EMAC MII transmit data O
M_EPIOS30 W17 lfe} EPI-0 signal 30 PU 6 MA
M_I2C1SCL /10D 12C-1 clock open-drain bidirectional port
M_U1RX | UART-1 receive data
C_EQEP1I 110 Enhanced QEP-1 index
C_MFSXA O McBSP-A transmit frame sync
PEO_GPIO24 1/0/1Z General-purpose input/output 24
M_SSI1CLK lfe} SSI-1 clock
M_CCP3 IO | General-purpose Tmen)
M_EPI0OSS8 110 EPI-0 signal 8
M_USBOPFLT wio || (optionally used in the host mode) PU 4mA
M_SSI3TX (0] SSI-3 transmit data
M_CANORX | CAN-1 receive data
M_SSI1TX (0] SSI-1 transmit data
C_ECAP1 1/0 Enhanced Capture-1 input/output
C_EQEP2A | Enhanced QEP-2 input A
PE1_GPIO25 1/0/1Z General-purpose input/output 25
M_SSI1FSS lfe} SSI-1 frame
o | oo 2
CI
M_EPI0S9 w9 /0 EPI-0 signal 9 PU 4 mA
M_SSI3RX | SSI-3 receive data
M_CANOTX (0] CAN-1 transmit data
M_SSI1RX (0] SSI-1 receive data
C_ECAP2 1/0 Enhanced Capture-2 input/output
C_EQEP2B | Enhanced QEP-2 input B
PE2_GPIO26 1/0/1Z General-purpose input/output 26
o | Copecompere s
M_SSI1RX | SSI-1 receive data
SR
M_EPI0S24 ué 110 EPI-0 signal 24 PU 4 mA
M_SSI3CLK lfe} SSI-3 clock
M_U2RX | UART-2 receive data
M_SSI1CLK lfe} SSI-1 clock
C_ECAP3 110 Enhanced Capture-3 input/output
C_EQEP2I 1/0 Enhanced QEP-2 index
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
NAME ZWT 1/0/2? DESCRIPTION or BUFFER
BALL NO. PD STRENGTH
PE3_GPIO27 1/0/Zz General-purpose input/output 27
M_CCPL IO | (General-purpose Tmen).
M_SSI1TX (0] SSI-1 transmit data
M_ccP? 10| Ceneralpurpose Timen)
M_EPI0S25 V6 I/0 EPI-0 signal 25 PU 4 mA
M_SSI3FSS 1/0 SSI-3 frame
M_U2TX (@) UART-2 transmit data
M_SSI1FSS 1/0 SSI-1 frame
C_ECAP4 1/0 Enhanced Capture-4 input/output
C_EQEP2S 110 Enhanced QEP-2 strobe
PE4_GPIO28 1/0/Zz General-purpose input/output 28
M_CCP3 IO | (General-purpose Tmen)
M_U2TX (0] UART-2 transmit data
M_cCP2 10| Ceneralpurpose Timen)
M_MIIRXDO T18 | EMAC MII receive data 0 PU 4 mA
M_EP10S34©) 110 EPI-0 signal 34
M_UORX | UART-O0 receive data
M_EP10S380) 110 EPI-0 signal 38
M_USBOEPEN O | (aptionally ueed in the host mode)
C_SCIRXDA | SCI-A receive data
PE5_GPIO29 1/0/1Z General-purpose input/output 29
M_CCPS 10| Ceneralpurpose Timen)
M_EPI0S35() 110 EPI-0 signal 35
M_MIITXER u19 (0] EMAC MII transmit error PU 4 mA
M_UOTX (@) UART-0 transmit data
M_USBOPFLT || {optionally usedm the host mode)
C_SCITXDA (0] SCI-A transmit data
PE6_GPIO30 1/0/1Z General-purpose input/output 30
M_MIIMDIO 1/0 EMAC management data input/output
H2 ] PU 4 mA
M_CANORX | CAN-O receive data
C_EPWM9A (0] Enhanced PWM-9 output A
PE7_GPIO31 1/0/1Z General-purpose input/output 31
M_MIIRXD3 I EMAC MII receive data 3
H1 ) PU 4 mA
M_CANOTX (0] CAN-0 transmit data
C_EPWM9B (0] Enhanced PWM-9 output B
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
NAME ZWT 1/0/2? DESCRIPTION or BUFFER
BALL NO. PD STRENGTH
PFO_GPI032 1/0/Zz General-purpose input/output 32
M_CAN1RX | CAN-1 receive data
M_MIIRXCK | EMAC Ml receive clock
M_I2COSDA /0D 12C-0 data open-drain bidirectional port
M_TRACED2 D19 (@) Trace data 2 PU 4 mA
C_I2CASDA /0D 12C-A data open-drain bidirectional port
C_SCIRXDA | SCI-A receive data
C_ADCSOCAO o} ADC start-of-conversion A®)
PF1_GPIO33 1/0/Zz General-purpose input/output 33
M_CAN1TX (@) CAN-1 transmit data
M_MIIRXER | EMAC Ml receive error
M_CCP3 IO | (General-purpose Tmen)
M_I2COSCL El7 IOD | 12C-0 clock open-drain bidirectional port PU 4 mA
M_TRACED3 (0] Trace data 3
C_I2CASCL /0D 12C-A clock open-drain bidirectional port
C_EPWMSYNCO (0] Enhanced PWM sync out
C_ADCSOCBO o] ADC start-of-conversion B®
PF2_GPI034 1/0/1Z General-purpose input/output 34
M_MIIPHYINTR I EMAC PHY MIl interrupt
M_EPI10S320) 110 EPI-0 signal 32
M_SSI1CLK lfe} SSI-1 clock
M_TRACECLK (0] Trace clock
M_XCLKOUT P16 (0] External output clock i 4 mA
C_ECAP1 1/0 Enhanced Capture-1 input/output
C_SCIRXDA | SCI-A receive data
C_XCLKOUT (0] External output clock
Bmode_pin4 | Boot mode pin 4
PF3_GPIO35 1/0/1Z General-purpose input/output 35
M_MIIMDC | EMAC management data clock
M_EPI10S330) 110 EPI-0 signal 33
M_SSI1FSS lfe} SSI-1 frame
M_UOTX PL7 (0] UART-0 transmit data U 4 mA
M_TRACEDO (0] Trace data 0
C_SCITXDA (0] SCI-A transmit data
Bmode_pin3 | Boot mode pin 3
PF4_GPI036 1/0/1Z General-purpose input/output 36
o | om0
M_MIIMDIO 1/0 EMAC management data input/output
M_EPI0S12 ul4 110 EPI-0 signal 12 PU 4 mA
M_SSI1RX | SSI-1 receive data
M_UORX | UART-O0 receive data
C_SCIRXDA | SCI-A receive data
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
NAME ZWT 1/0/2? DESCRIPTION or BUFFER
BALL NO. PD STRENGTH
PF5_GPI037 1/0/Zz General-purpose input/output 37
M_ccP2 10| Chnerabpurpose Timer)
M_MIIRXD3 | EMAC Ml receive data 3
M_EPIOS15 Uil 1o EPI-0 signal 15 PU 4 mA
M_SSI1TX (@] SSI-1 transmit data
M_MIITXEN (0] EMAC MIl transmit enable
C_ECAP2 110 Enhanced Capture-2 input/output
General-purpose input/output 38. If configured as
an output, place a capacitor with a value of 56 pF
or greater near the pin. If configured as an input,
place a series resisto_r with a value equal to 1 kQ
PFo_GPI038 VOIZ | Concertor MCUS Siicon Errata for detas.
NOTE: For this pin, only the USBOVBUS function
is available on silicon revision 0 devices (GPIO
w12 and the four other functions listed are not PU 4 mA
available).
M_USBOVBUS Analog USBO VBUS power (5-V tolerant)
M_cCPL 10| Chneratpurpose Timen)
M_MIIRXD2 | EMAC MII receive data 2
M_EP10S380) 110 EPI-0 signal 38
PF7_GPIO39 1/0/1Z General-purpose input/output 39
M_CAN1TX D17 (0] CAN-1 transmit data U 4 mA
PGO_GPI0O40 1/0/1Z General-purpose input/output 40
M_U2RX | UART-2 receive data
M_I2C1SCL /0D 12C-1 clock open-drain bidirectional port
WL SEEEREN V11 o é?)ﬁé?]aeli()}eljgsgj ’:I)I‘?\,tvf?é ﬁgstb:ﬁode) PU 4 mA
M_EPIOS13 lfe} EPI-0 signal 13
M_MIIRXD2 | EMAC Ml receive data 2
M_U4RX | UART-4 receive data
M_MIITXCK | EMAC Ml transmit clock
PG1_GPlO41 1/0/Zz General-purpose input/output 41
M_U2TX (@) UART-2 transmit data
M_I2C1SDA /0D 12C-1 data open-drain bidirectional port
M_EPI0S14 u12 lfe} EPI-0 signal 14 PU 4 mA
M_MIIRXD1 | EMAC Ml receive data 1
M_U4TX (@) UART-4 transmit data
M_MIITXER (0] EMAC MII transmit error
PG2_GPl1042 1/0/Zz General-purpose input/output 42
M_USBODM Analog USBO data minus
M_MIICOL wia | EMAC MlI collision detect PU 4 mA
M_EPI0S39©®) 110 EPI-0 signal 39
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
NAME ZWT 1/0/2? DESCRIPTION or BUFFER
BALL NO. PD STRENGTH
PG3_GPI043 1/0/Zz General-purpose input/output 43
M_MIICRS | EMAC MII carrier sense
M_MIIRXDV N17 | EMAC Ml receive data valid PU 4 mA
M_TRACED1 (@) Trace data 1
Bmode_pinl | Boot mode pin 1
PG4_GPl044 1/0/Zz General-purpose input/output 44
M_CAN1RX D18 | CAN-1 receive data PU 4 mA
PG5_GPI045 1/0/Zz General-purpose input/output 45
M_USBODP Analog USBO data plus
M_CCP5 W15 1o %g’;‘;‘;ﬁ%r:‘ppgg/;ﬂgf PU 4mA
M_MIITXEN (0] EMAC MIl transmit enable
M_EP10S400) 110 EPI-0 signal 40
General-purpose input/output 46. If configured as
an output, place a capacitor with a value of 56 pF
or greater near the pin. If configured as an input,
place a series resistor with a value equal to 1 kQ
PG6_GPIO46 1101z or greater near the pin. See the F28M36x
Concerto™ MCUs Silicon Errata for details.
w13 NOTE: For this pin, only the USBOID function is PU 4 mA
available on silicon revision 0 devices (GPIO and
the three other functions listed are not available).
M_USBOID Analog USBO ID (5-V tolerant)
M_MIITXCK | EMAC Ml transmit clock
M_EPI0S41®) 110 EPI-0 signal 41
PG7_GPI1047 1/0/1Z General-purpose input/output 47
M_MIITXER (0] EMAC MII transmit error
pLeers W11 Vo (ngl’tllé:zlli)?lrpppoﬂee /'ll?l\rﬁ']vg/ll‘ ;5 PU 6 mA
M_EPI0S31 I} EPI-0 signal 31
M_MIICRS | EMAC MII carrier sense
Bmode_pin2 | Boot mode pin 2
PHO_GPIO48 1/0/Zz General-purpose input/output 48
o | oo oS
M_MIIPHYRST o) EMAC PHY Ml reset
M_EPI0S6 V1o 1o EPI-0 signal 6 PU 4 mA
M_SSI3TX (0] SSI-3 transmit data
M_MIITXD3 (0] EMAC MII transmit data 3
C_ECAP5 1/0 Enhanced Capture-5 input/output
PH1_GPIO49 1/0/1Z General-purpose input/output 49
o | oo T
M_EPIOS7 lfe} EPI-0 signal 7
M_MIIRXDO us | EMAC Ml receive data O PU 4 mA
M_SSI3RX | SSI-3 receive data
M_MIITXD2 (@) EMAC MII transmit data 2
C_ECAP6 1/0 Enhanced Capture-6 input/output
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
ZWT 1/0/2? DESCRIPTION or BUFFER
NAME BALL NO. PD® STRENGTH

PH2_GPIO50 1/0/Zz General-purpose input/output 50

M_EPIOS1 lfe} EPI-0 signal 1

M_MIITXD3 (@) EMAC MII transmit data 3

M_SSI3CLK v lfe} SSI-3 clock PU 4 mA
M_MIITXD1 (@) EMAC MII transmit data 1

C_EQEP1A | Enhanced QEP-1 input A

PH3_GPIO51 1/0/Zz General-purpose input/output 51

M_USBOEPEN O | (aptionally ueed in the host mode)

M_EPIOSO 110 EPI-0 signal 0

M_MIITXD2 v7 o EMAC MIl transmit data 2 PU 4mA
M_SSI3FSS 110 SSI-3 frame

M_MIITXDO o EMAC MII transmit data O

C_EQEP1B | Enhanced QEP-1 input B

PH4_GPIO52 1/0/1Z General-purpose input/output 52

LUSEORRLT || foptionally used In the host mode)

M_EPI0S10 lfe} EPI-0 signal 10

M_MIITXD1 u10 o} EMAC MII transmit data 1 PU 4 mA
M_SSI1CLK lfe} SSI-1 clock

M_U3TX (@) UART-3 transmit data

M_MIICOL | EMAC MlI collision detect

C_EQEP1S 110 Enhanced QEP-1 strobe

PH5_GPIO53 1/0/Zz General-purpose input/output 53

M_EPIOS11 lfe} EPI-0 signal 11

M_MIITXDO (@) EMAC MII transmit data 0

M_SSI1FSS U9 I} SSI-1 frame PU 4 mA
M_U3RX | UART-3 receive data

M_MIIPHYRST o} EMAC PHY MII reset

C_EQEP1I 110 Enhanced QEP-1 index

PH6_GPIO54 1/0/Zz General-purpose input/output 54

M_EPI0S26 lfe} EPI-0 signal 26

M_MIIRXDV | EMAC Ml receive data valid

M_SSI1RX | SSI-1 receive data

M_MIITXEN R17 (@) EMAC MII transmit enable PU 4 mA
M_SSIOTX (@) SSI-0 transmit data

M_MIIPHYINTR I EMAC PHY MII interrupt

C_SPISIMOA 1/0 SPI-A slave in, master out

C_EQEP3A | Enhanced QEP-1 input A
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
ZWT 1/0/2? DESCRIPTION or BUFFER
NAME BALL NO. PD® STRENGTH
PH7_GPIO55 1/0/Zz General-purpose input/output 55
M_MIIRXCK | EMAC Ml receive clock
M_EPI0S27 lfe} EPI-0 signal 27
M_SSI1TX (@) SSI-1 transmit data
M_MIITXCK P18 | EMAC Ml transmit clock PU 4 mA
M_SSIORX | SSI-0 receive data
M_MIIMDC (@) EMAC management data clock
C_SPISOMIA 1/0 SPI-A master in, slave out
C_EQEP3B | Enhanced QEP-3 input B
PJO_GPIO56 1/0/Zz General-purpose input/output 56
M_MIIRXER | EMAC Ml receive error
M_EPI0S16 lfe} EPI-0 signal 16
M_I2C1SCL /0D 12C-1 clock open-drain bidirectional port
M_SSIOCLK wie lfe} SSI-0 clock PU 4 mA
M_MIIMDIO 1/0 EMAC management data input/output
C_SPICLKA lfe} SPI-A clock
C_EQEP3S 110 Enhanced QEP-3 strobe
PJ1_GPIO57 1/0/Zz General-purpose input/output 57
M_EPIOS17 lfe} EPI-0 signal 17
M_USBOPFLT || {optionally usedm the host mode)
M_I2C1SDA /10D 12C-1 data open-drain bidirectional port
M_MIIRXDV Vi3 | EMAC MIl receive data valid PU 4 mA
M_SSIOFSS lfe} SSI-0 frame
M_MIIRXD3 | EMAC Ml receive data 3
C_SPISTEA 1/0 SPI-A slave transmit enable
C_EQEPS3I 110 Enhanced QEP-3 index
PJ2_GPIO58 1/0/1Z General-purpose input/output 58
M_EPIOS18 110 EPI-0 signal 18
o | om0
M_MIIRXCK | EMAC Ml receive clock
M_SSIOCLK viz 110 SSI-0 clock PU 4 mA
M_UOTX (@) UART-0 transmit data
M_MIIRXD2 | EMAC Ml receive data 2
C_MCLKRA | McBSP-A receive clock
C_EPWMT7A (@) Enhanced PWM-7 output A
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
ZWT 1/0/2? DESCRIPTION or BUFFER
NAME BALL NO. PD® STRENGTH
PJ3_GPIO59 1/0/Zz General-purpose input/output 59
M_EPIOS19 1/0 EPI-0 signal 19
M_ccPe 10| Chneratpurpose Timer)
M_MIIMDC (0] EMAC management data clock
M_SSIOFSS u1s 1o SSI-0 frame PU 4 mA
M_UORX | UART-O0 receive data
M_MIIRXD1 | EMAC MII receive data 1
C_MFSRA | McBSP-A receive frame sync
C_EPWMT7B (0] Enhanced PWM-7 output B
PJ4_GPI060 1/0/1Z General-purpose input/output 60
M_EPI0S28 lfe} EPI-0 signal 28
M_CCP4 10| Ceneralpurpose Timen)
M_MIICOL V15 | EMAC MlI collision detect PU 6 mA
M_SSI1CLK 1/0 SSI-1 clock
M_MIIRXDO | EMAC Ml receive data O
C_EPWMS8A (@) Enhanced PWM-8 output A
PJ5_GPIO61 1/0/Zz General-purpose input/output 61
M_EPI0S29 110 EPI-0 signal 29
M_ccP2 10| Chnerabpurpose Timer)
M_MIICRS via | EMAC MII carrier sense PU 6 mA
M_SSI1FSS 110 SSI-1 frame
M_MIIRXDV | EMAC MII receive data valid
C_EPWMS8B (0] Enhanced PWM-8 output B
PJ6_GPI062 1/0/1Z General-purpose input/output 62
M_EPIOS30 110 EPI-0 signal 30
o |G
M_MIPHYINTR Vvié | EMAC PHY MIl interrupt PU 6 mA
M_U2RX | UART-2 receive data
M_MIIRXER | EMAC Ml receive error
C_EPWMO9A (@) Enhanced PWM-9 output A
PJ7_GPIO63 1/0/Zz General-purpose input/output 63
o | oo
M_MIIPHYRST o) EMAC PHY Ml reset
M_U2TX H17 (0] UART-2 transmit data PU 4 mA
M_MIIRXCK | EMAC Ml receive clock
e e oL o 5P o AN
C_EPWM9B (@) Enhanced PWM-9 output B
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
ZWT 1/0/2? DESCRIPTION or BUFFER
NAME BALL NO. PD® STRENGTH
PCO_GPIO64 1/0/Zz General-purpose input/output 64
M_EP10S320) 110 EPI-0 signal 32
M_MIIRXD2 V4 | EMAC Ml receive data 2 PU 4 mA
C_EQEP1A | Enhanced QEP-1 input A
C_EQEP2I 110 Enhanced QEP-2 index
PC1_GPIO65 1/0/Zz General-purpose input/output 65
M_EPI0S330®) 110 EPI-0 signal 33
M_MIICOL w4 | EMAC Ml collision detect PU 4 mA
C_EQEP1B | Enhanced QEP-1 input B
C_EQEP2S 110 Enhanced QEP-2 strobe
PC2_GPIO66 1/0/Zz General-purpose input/output 66
M_EPI0S37®) 110 EPI-0 signal 37
M_MIITXEN us (@) EMAC MII transmit enable PU 4 mA
C_EQEP1S 110 Enhanced QEP-1 strobe
C_EQEP2A | Enhanced QEP-2 input A
PC3_GPIO67 1/0/Zz General-purpose input/output 67
M_EPI0S36©) 110 EPI-0 signal 36
M_MIITXCK V5 | EMAC Ml transmit clock PU 4 mA
C_EQEP1I 110 Enhanced QEP-1 index
C_EQEP2B | Enhanced QEP-2 input B
PC4_GPIO68 1/0/Zz General-purpose input/output 68
Capture/Compare/PWM-5
(el I (General-purpose Timer)
M_MIITXD3 (0] EMAC MII transmit data 3
Capture/Compare/PWM-2
MEEE w8 I (General-purpose Timer) PU 4 mA
Capture/Compare/PWM-4
e I (General-purpose Timer)
M_EPIOS2 110 EPI-0 signal 2
Capture/Compare/PWM-1
MEEE I (General-purpose Timer)
PC5_GPIO69 1/0/Zz General-purpose input/output 69
Capture/Compare/PWM-1
b (el I (General-purpose Timer)
Capture/Compare/PWM-3
L (EERS wr I (General-purpose Timer) PU 4 mA
USB-0 external power enable
LSRR o (optionally used in the host mode)
M_EPIOS3 110 EPI-0 signal 3
PC6_GPIO70 1/0/1Z General-purpose input/output 70
Capture/Compare/PWM-3
L (EERS I (General-purpose Timer)
M_U1RX | UART-1 receive data
V8 - PU 4 mA
M_CCPO | Capture/Compare/P_WM 0
(General-purpose Timer)
USB-0 external power error state
LIS ElDl AT I (optionally used in the host mode)
M_EPI0S4 lfe} EPI-0 signal 4
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
ZWT 1/0/2? DESCRIPTION or BUFFER
NAME BALL NO. PD®) STRENGTH

PC7_GPIO71 1/0/Zz General-purpose input/output 71

e

HMLCCED V9 ! (ngl’tllé:zlli)?lrpppoﬂee /'ll?l\rﬁ']vg/ll‘ ;O PU 4 mA
M_U1TX (@) UART-1 transmit data

M_USBOPFLT || (optionally used in the host mode)

M_EPIOS5 lfe} EPI-0 signal 5

PKO_GPIO72 1/0/1Z General-purpose input/output 72

M_SSIOTX K17 (0] SSI-0 transmit data PU 4 mA
C_SPISIMOA 1/0 SPI-A slave in, master out

PK1_GPIO73 1/0/1Z General-purpose input/output 73

M_SSIORX N16 1/0 SSI-0 receive data PU 4 mA
C_SPISOMIA 1/0 SPI-A master in, slave out

PK2_GPIO74 1/0/1Z General-purpose input/output 74

M_SSIOCLK M16 lfe} SSI-0 clock PU 4 mA
C_SPICLKA 1/0 SPI-A clock

PK3_GPIO75 1/0/1Z General-purpose input/output 75

M_SSIOFSS L18 lfe} SSI-0 frame PU 4 mA
C_SPISTEA 110 SPI-A slave transmit enable

PK4_GPIO76 1/0/1Z General-purpose input/output 76

M_MIITXEN U4 (0] EMAC MIl transmit enable PU 4 mA
M_SSIOTX (0] SSI-0 transmit data

PK5_GPIO77 1/0/1Z General-purpose input/output 77

M_MIITXCK W3 | EMAC Ml transmit clock PU 4 mA
M_SSIORX 1/0 SSI-0 receive data

PK6_GPIO78 1/0/1Z General-purpose input/output 78

M_MIITXER V2 (0] EMAC MII transmit error PU 4 mA
M_SSIOCLK lfe} SSI-0 clock

PK7_GPIO79 1/0/1Z General-purpose input/output 79

M_MIICRS V3 | EMAC MII carrier sense PU 4 mA
M_SSIOFSS lfe} SSI-0 frame

PLO_GPIO80 1/0/1Z General-purpose input/output 80

M_MIIRXD3 U1l I EMAC MII receive data 3 PU 4 mA
M_SSI1TX (0] SSI-1 transmit data

PL1_GPIO81 1/0/1Z General-purpose input/output 81

M_MIIRXD2 U2 | EMAC Ml receive data 2 PU 4 mA
M_SSI1RX 110 SSI-1 receive data

PL2_GPIO82 1/0/1Z General-purpose input/output 82

M_MIIRXD1 (UK} I EMAC MII receive data 1 PU 4 mA
M_SSI1CLK lfe} SSI-1 clock

PL3_GPIO83 1/0/1Z General-purpose input/output 83

M_MIIRXDO T1 I EMAC MII receive data 0 PU 4 mA
M_SSI1FSS lfe} SSI-1 frame
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
ZWT 1/0/2? DESCRIPTION or BUFFER
NAME BALL NO. PD® STRENGTH

PL4_GPIO84 1/0/Zz General-purpose input/output 84

M_MIICOL ui18 | EMAC MlI collision detect PU 4 mA
M_SSI3TX (@) SSI-3 transmit data

PL5_GPIO85 1/0/Zz General-purpose input/output 85

M_MIIPHYRST T2 o} EMAC PHY MII reset PU 4 mA
M_SSI3RX 1/0 SSI-3 receive data

PL6_GPIO86 1/0/Zz General-purpose input/output 86

M_MIIPHYINTR T3 o} EMAC PHY MII interrupt PU 4 mA
M_SSI3CLK lfe} SSI-3 clock

PL7_GPIO87 1/0/Zz General-purpose input/output 87

M_MIIMDC V18 (@) EMAC management data clock PU 4 mA
M_SSI3FSS 1/0 SSI-3 frame

PMO_GPIO88 1/0/Zz General-purpose input/output 88

M_MIIMDIO R1 1/0 EMAC management data input/output PU 4 mA
M_SSI2TX (@) SSI-2 transmit data

PM1_GPIO89 1/0/Zz General-purpose input/output 89

M_MIITXD3 R2 e} EMAC MII transmit data 3 PU 4 mA
M_SSI2RX 1/0 SSI-2 receive data

PM2_GPIO90 1/0/Zz General-purpose input/output 90

M_MIITXD2 R3 e} EMAC MII transmit data 2 PU 4 mA
M_SSI2CLK lfe} SSI-2 clock

PM3_GPIO91 1/0/Zz General-purpose input/output 91

M_MIITXD1 P1 e} EMAC MII transmit data 1 PU 4 mA
M_SSI2FSS 1/0 SSI-2 frame

PM4_GPI0O92 1/0/Zz General-purpose input/output 92

M_MIITXDO P2 e} EMAC MII transmit data O PU 4 mA
C_MDXA (@) McBSP-A transmit data

PM5_GPIO93 1/0/Zz General-purpose input/output 93

M_MIIRXDV P3 | EMAC Ml receive data valid PU 4 mA
C_MDRA | McBSP-A receive data

PM6_GPIO9%4 1/0/Zz General-purpose input/output 94

M_MIIRXER P4 | EMAC Ml receive error PU 4 mA
C_MCLKXA (@) McBSP-A transmit clock

PM7_GPIO95 1/0/Zz General-purpose input/output 95

M_MIIRXCK N1 | EMAC Ml receive clock PU 4 mA
C_MFSXA (@) McBSP-A transmit frame sync

PNO_GPIO9%6 1/0/Zz General-purpose input/output 96

M_I2C0OSCL L17 /0D 12C-0 clock open-drain bidirectional port PU 4 mA
C_MCLKRA | McBSP-A receive clock

PN1_GPIO97 1/0/Zz General-purpose input/output 97

M_I2COSDA J17 /0D 12C-0 data open-drain bidirectional port PU 4 mA
C_MFSRA | McBSP-A receive frame sync

PN2_GPIO98 1/0/Zz General-purpose input/output 98

M_U1RX J18 | UART-1 receive data PU 4 mA
PN3_GPIO99 1/0/Zz General-purpose input/output 99

M_U1TX c18 (@) UART-1 transmit data PU 4 mA
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
ZWT 1/0/2? DESCRIPTION or BUFFER
NAME BALL NO. PD® STRENGTH

PN4_GPIO100 1/0/Zz General-purpose input/output 100

M_U3TX Fi8 (@) UART-3 transmit data PU 4 mA
PN5_GPIO101 1/0/Zz General-purpose input/output 101

M_U3RX H16 | UART-3 receive data PU 4 mA
PN6_GPIO102 1/0/Zz General-purpose input/output 102

M_U4RX | UART-4 receive data

M_EP10S420) R18 110 EPI-0 signal 42 PU 4 mA
M_USBOEPEN O | {optionally used m the host mode)

PN7_GPIO103 1/0/1Z General-purpose input/output 103

M_U4TX (0] UART-4 transmit data

M_EP10S430) Ti7 110 EPI-0 signal 43 PU 4 mA
M_USBOPFLT || (optionally used In the host mode)

PPO_GPIO104 1/0/Zz General-purpose input/output 104

M_I2C1SCL G17 /0D 12C-1 clock open-drain bidirectional port PU 4 mA
C_I2CSDAA /0D 12C-A data open-drain bidirectional port

PP1_GPIO105 1/0/Zz General-purpose input/output 105

M_I2C1SDA G16 /0D 12C-1 data open-drain bidirectional port PU 4 mA
C_I2CSCLA /0D 12C-A clock open-drain bidirectional port

PP2_GPIO106 1/0/Zz General-purpose input/output 106

M_I2C0OSCL F17 /0D 12C-0 clock open-drain bidirectional port PU 4 mA
C_EQEP1A | Enhanced QEP-1 input A

PP3_GPIO107 1/0/Zz General-purpose input/output 107

M_I2COSDA E18 /0D 12C-0 data open-drain bidirectional port PU 4 mA
C_EQEP1B | Enhanced QEP-1 input B

PP4_GPIO108 1/0/Zz General-purpose input/output 108

M_I2C1SCL C19 /0D 12C-1 clock open-drain bidirectional port PU 4 mA
C_EQEP1S 110 Enhanced QEP-1 strobe

PP5_GPIO109 1/0/Zz General-purpose input/output 109

M_I2C1SDA C18 /0D 12C-1 data open-drain bidirectional port PU 4 mA
C_EQEP1I 110 Enhanced QEP-1 index

PP6_GPIO110 1/0/Zz General-purpose input/output 110

C_EQEP2A C17 | Enhanced QEP-2 input A PU 4 mA
C_EQEP3S 110 Enhanced QEP-3 strobe

PP7_GPIO111 1/0/Zz General-purpose input/output 111

C_EQEP2B B18 | Enhanced QEP-2 input B PU 4 mA
C_EQEPS3I 110 Enhanced QEP-3 index

PQO_GPIO112 1/0/Zz General-purpose input/output 112

C_EQEP2I C16 110 Enhanced QEP-2 index PU 4 mA
C_EQEP3A | Enhanced QEP-1 input A

PQ1_GPIO113 1/0/Zz General-purpose input/output 113

C_EQEP2S C6 110 Enhanced QEP-2 strobe PU 4 mA
C_EQEP3B | Enhanced QEP-3 input B

PQ2_GPIO114 1/0/Zz General-purpose input/output 114

C5 . PU 4 mA

M_UORX | UART-O0 receive data
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
ZWT 1/0/2? DESCRIPTION or BUFFER
NAME BALL NO. PD® STRENGTH
PQ3_GPIO115 1/0/Zz General-purpose input/output 115
- C4 PU 4 mA
M_UOTX (@) UART-0 transmit data
PQ4_GPIO116 1/0/Zz General-purpose input/output 116
~ C3 ) PU 4 mA
M_SSI1TX (@) SSI-1 transmit data
PQ5_GPIO117 1/0/Zz General-purpose input/output 117
~ Cc2 . PU 4 mA
M_SSI1RX | SSI-1 receive data
PQ6_GPIO118 1/0/Zz General-purpose input/output 118
~ D3 . PU 4 mA
C_SCITXDA (0] SCI-A transmit data
PQ7_GPIO119 1/0/Zz General-purpose input/output 119
D2 . PU 4 mA
C_SCIRXDA | SCI-A receive data
PRO_GPIO120 1/0/Zz General-purpose input/output 120
= N18 . PU 4 mA
M_SSI3TX (@) SSI-3 transmit data
PR1_GPIO121 1/0/Zz General-purpose input/output 121
~ M18 . PU 4 mA
M_SSI3RX | SSI-3 receive data
PR2_GPIO122 1/0/Zz General-purpose input/output 122
~ K18 PU 4 mA
M_SSI3CLK lfe} SSI-3 clock
PR3_GPIO123 1/0/Zz General-purpose input/output 123
= M17 PU 4 mA
M_SSI3FSS 1/0 SSI-3 frame
PR4_GPIO124 1/0/Zz General-purpose input/output 124
- J3 PU 4 mA
C_EPWMT7A (@) Enhanced PWM-7 output A
PR5_GPIO125 1/0/Zz General-purpose input/output 125
- J2 PU 4 mA
C_EPWM7B (@) Enhanced PWM-7 output B
PR6_GPIO126 1/0/Zz General-purpose input/output 126
- Ji PU 4 mA
C_EPWMS8A (@) Enhanced PWM-8 output A
PR7_GPIO127 1/0/Zz General-purpose input/output 127
- K3 PU 4 mA
C_EPWMS8B (@) Enhanced PWM-8 output B
PSO_GPIO128 1/0/Zz General-purpose input/output 128
— K2 PU 4 mA
C_EPWMO9A (@) Enhanced PWM-9 output A
PS1_GPIO129 1/0/Zz General-purpose input/output 129
— L3 PU 4 mA
C_EPWM9B (@) Enhanced PWM-9 output B
PS2_GPIO130 1/0/Zz General-purpose input/output 130
— L2 PU 4 mA
C_EPWM10A (@) Enhanced PWM-10 output A
PS3_GPIO131 1/0/Zz General-purpose input/output 131
— M3 PU 4 mA
C_EPWM10B (@) Enhanced PWM-10 output B
PS4_GPIO132 1/0/Zz General-purpose input/output 132
~ M2 PU 4 mA
C_EPWM11A (@) Enhanced PWM-11 output A
PS5_GPIO133 1/0/Zz General-purpose input/output 133
M1 PU 4 mA
C_EPWM11B (@) Enhanced PWM-11 output B
PS6_GPIO134 1/0/Zz General-purpose input/output 134
N3 PU 4 mA
C_EPWM12A (@) Enhanced PWM-12 output A
PS7_GPIO135 1/0/Zz General-purpose input/output 135
N2 PU 4 mA
C_EPWM12B (@) Enhanced PWM-12 output B
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Table 4-1. Signal Descriptions® (continued)

TERMINAL

NAME

ZWT
BALL NO.

1/0/1z®@

DESCRIPTION

PU
or
PDE)

OUTPUT
BUFFER
STRENGTH

Resets

XRS

C1

I/OD

Digital Subsystem Reset (in) and
Watchdog/Power-on Reset (out). In most
applications, Tl recommends that the XRS pin be
tied with the ARS pin. The Digital Subsystem has
a built-in POR circuit, and during a power-on
condition, this pin is driven low by the Digital
Subsystem. This pin is also driven low by the
Digital Subsystem when a watchdog reset occurs.
During watchdog reset, the XRS pin is driven low
for the watchdog reset duration of 512 OSCCLK
cycles. If needed, an external circuitry may also
drive this pin to assert device reset. In this case,
this pin should be driven by an open-drain device.
A noise filtering circuit can be connected to this
pin. A resistor with a value from 2.2 kQ to 10 kQ
should be placed between XRS and Vpp)o. If a
capacitor is placed between XRS and Vsg for
noise filtering, it should be 100 nF or smaller.
These values will allow the watchdog to properly
drive the XRS pin to Vg within 512 OSCCLK
cycles when the watchdog reset is asserted.
Regardless of the source, a device reset causes
the Digital Subsystem to terminate execution. The
Cortex-M3 program counter points to the address
contained at the location 0x00000004. The C28
program counter points to the address contained
at the location Ox3FFFCO. When reset is
deactivated, execution begins at the location
designated by the program counter. The output
buffer of this pin is an open-drain with an internal

pullup.

PU

4 mA

ARS

A3

/10D

Analog Subsystem Reset (in) and Power-on Reset
(out). Tl recommends that the ARS pin be tied
with the XRS pin. The Analog Subsystem has a
built-in POR circuit, and during a power-on
condition, this pin is driven low by the Analog
Subsystem. If needed, external circuitry may also
drive this pin to assert a device reset. In this case,
TI recommends that this pin be driven by an open-
drain device. Regardless of the source, the Analog
Subsystem reset causes the digital logic
associated with the Analog Subsystem, to enter
reset state. The output buffer of this pin is an
open-drain with an internal pullup.

PU

4 mA
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Table 4-1. Signal Descriptions® (continued)

TERMINAL

NAME

ZWT
BALL NO.

1/0/1z®@

DESCRIPTION

PU OUTPUT
or BUFFER
PD® STRENGTH

Clocks

X1

J19

External oscillator input or on-chip crystal-
oscillator input. To use the on-chip oscillator, a
guartz crystal or a ceramic resonator must be
connected across X1 and X2. See Figure 6-7.

X2

G19

On-chip crystal-oscillator output. A quartz crystal
or a ceramic resonator must be connected across
X1 and X2. If X2 is not used, it must be left
unconnected. See Figure 6-7.

Vssosc

H18

Clock Oscillator Ground Pin. Use this pin to
connect the GND of external crystal load
capacitors or the ground pin of 3-terminal ceramic
resonators with built-in capacitors. Do not connect
to board ground. See Figure 6-7.

Vssosc

H19

Clock Oscillator Ground Pin. Use this pin to
connect the GND of external crystal load
capacitors or the ground pin of 3-terminal ceramic
resonators with built-in capacitors. Do not connect
to board ground. See Figure 6-7.

XCLKIN

see
PJ7_GPIO63

External oscillator input. This pin feeds a clock
from an external 3.3-V oscillator to internal USB
PLL module and to the CAN peripherals.

XCLKOUT

see
PF2_GPI1034

0o/z

External oscillator output. This pin outputs a clock
divided-down from the internal PLL System Clock.
The divide ratio is defined in the XPLLCLKCFG
register.

Boot Pins

Bmode_pinl

see
PG3_GPI043

One of four boot mode pins. Bmode_pinl selects
a specific configuration source from which the
Concerto device boots on start-up.

PU

Bmode_pin2

see
PG7_GPIO47

One of four boot mode pins. Bmode_pin2 selects
a specific configuration source from which the
Concerto device boots on start-up.

PU

Bmode_pin3

see
PF3_GPIO35

One of four boot mode pins. Bmode_pin3 selects
a specific configuration source from which the
Concerto device boots on start-up.

PU

Bmode_pin4

see
PF2_GPIO34

One of four boot mode pins. Bmode_pin4 selects
a specific configuration source from which the
Concerto device boots on start-up.

PU

JTAG

TRST

N19

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-low test pin
and must be maintained low during normal device
operation. An external pull-down 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 the
value of the resistor is application-specific, Tl
recommends that each target board be validated
for proper operation of the debugger and the
application.

PD

TCK

L19

JTAG test clock

TMS

M19

JTAG test-mode select (TMS) with internal pullup.
This serial control input is clocked into the TAP
controller on the rising edge of TCK.

PU
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Table 4-1. Signal Descriptions® (continued)

TERMINAL

NAME

ZWT
BALL NO.

1/0/1z®@

DESCRIPTION

PU
or
PDE)

OUTPUT
BUFFER
STRENGTH

TDI

K19

JTAG test data input (TDI) with internal pullup.
TDI is clocked into the selected register
(instruction or data) on a rising edge of TCK.

PU

TDO

T19

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.

4 mA

EMUO

P19

I/10/z

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 device into boundary-scan mode.
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 the value
of the resistor is application-specific, Tl
recommends that each target board be validated
for proper operation of the debugger and the
application.

NOTE: If EMUO is 0 and EMU1 is 1 when coming
out of reset, the device enters Wait-in-Reset
mode. WIR suspends bootloader execution,
allowing the JTAG debug probe to connect to the
device and to modify FLASH contents.

PU

4 mA

EMU1

R19

I/1o/z

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 device into boundary-scan mode.
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 the value
of the resistor is application-specific, Tl
recommends that each target board be validated
for proper operation of the debugger and the
application.

NOTE: If EMUO is 0 and EMUL is 1 when coming
out of reset, the device enters Wait-in-Reset
mode. WIR suspends bootloader execution,
allowing the JTAG debug probe to connect to the
device and to modify FLASH contents.

PU

4 mA

Copyright © 2012-2020, Texas Instruments Incorporated

Product Folder Links: F28M36P63C2 F28M36P53C2 F28M36H53B2 F28M36H33B2

Terminal Configuration and Functions 37

Submit Documentation Feedback


http://www.ti.com/product/f28m36p63c2?qgpn=f28m36p63c2
http://www.ti.com/product/f28m36p53c2?qgpn=f28m36p53c2
http://www.ti.com/product/f28m36h53b2?qgpn=f28m36h53b2
http://www.ti.com/product/f28m36h33b2?qgpn=f28m36h33b2
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS825F&partnum=F28M36P63C2
http://www.ti.com/product/f28m36p63c2?qgpn=f28m36p63c2
http://www.ti.com/product/f28m36p53c2?qgpn=f28m36p53c2
http://www.ti.com/product/f28m36h53b2?qgpn=f28m36h53b2
http://www.ti.com/product/f28m36h33b2?qgpn=f28m36h33b2

F28M36P63C2, F28M36P53C2
F28M36H53B2, F28M36H33B2
SPRS825F —~OCTOBER 2012—REVISED JUNE 2020

13 TEXAS
INSTRUMENTS

www.ti.com

Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
ZWT 1/0/2? DESCRIPTION or BUFFER
NAME BALL NO. PD®) STRENGTH
ITM Trace (Arm Instrumentation Trace Macrocell)
see
TRACEDO PF3_GPIO35 (@] ITM Trace data O 4 mA
TRACED1 see o} ITM Trace data 1 4mA
PG3_GPI043
TRACED2 see o ITM Trace data 2 4mA
PFO_GPIO32
TRACED3 see o} ITM Trace data 3 4mA
PF1_GPIO33
TRACECLK see o ITM Trace clock 4mA
PF2_GPIO34
Test Pins
FLTL K1 /o FLASH Test Pin 1. Reserved for TI. Must be left
unconnected.
FLASH Test Pin 2. Reserved for TI. Must be left
FLT2 L1 Vo unconnected.
Internal Voltage Regulator Control
Internal 1.8-V VREG Enable/Disable for Vpp;g.
VREG18EN A15 Pull low to enable the internal 1.8-V voltage PD
regulator (VREG18), pull high to disable VREG18.
Internal 1.2-V VREG Enable/Disable for Vpp;».
VREG12EN E19 Pull low to enable the internal 1.2-V voltage PD
regulator (VREG12), pull high to disable VREG12.
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Table 4-1. Signal Descriptions® (continued)
TERMINAL PU OUTPUT
ZWT 1/0/2? DESCRIPTION or BUFFER
NAME BALL NO. PD® STRENGTH
Digital Logic Power Pins for 1/Os, Flash, USB, and Internal Oscillators
Vopio D4
Vopio D5
Vppio D15
Vppio D16
Vopio G7
Vppio G13
Vopio G8
Vopio G9
Vppio G10
Vppio G1l1
Vppio G12
Vopio H7
Vppio H13
y 77 3.3-V Digital I/0 and FLASH Power Pin. Tie with a
DDIO 0.1-pF capacitor (typical) close to the pin. When
Vbpio J13 the 1.2-V VREG is enabled (by pulling the
v N8 VREG12EN pin low), these pins also supply
DDblo power to the Digital Subsystem. When the 1.8-V
Vppio N9 VREG is enabled (by pulling the VREG18EN pin
low), these pins also supply power to the Analog
Vooio N10 Subsystem.
Vppio N11
Vopio K7
Vopio L7
Vppio K13
Vppio L13
Vopio T4
Vopio T5
Vopio T7
Vopio T8
Vppio T15
Vppio T16
Vppio T13
Vppio Ul13
Digital Logic Power Pins (Analog Subsystem)
Vpp1s C7 1.8-V Digital Logic Power Pins (associated with
v D7 the Analog Subsystem) - no supply needed when
DD18 using internal VREG18. Tie with 1.2-pF (minimum)
Vpp1s D12 ceramic capacitor (10% tolerance) to ground when
using internal VREG. Higher value capacitors may
Vpp1s D13 be used but could impact supply-rail ramp-up time.
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
ZWT 1/0/2? DESCRIPTION or BUFFER
NAME BALL NO. PD® STRENGTH
Digital Logic Power Pins (Master and Control Subsystems)
Vbp12 M7
Vpp12 M13
VoD12 N7 1.2-v Digital_ Logic Power Pins - no ;upply needed
when using internal VREG12. Tie with 250-nF
Vbb12 N12 (minimum) to 750-nF (maximum) ceramic
Vbp12 N13 capacitor (10% tolerance) to ground when using
internal VREG. Higher value capacitors may be
Vop12 T10 used but could impact supply-rail ramp-up time.
Vop12 Ti1
Vop12 T12
Digital Logic Ground (Analog, Master, and Control Subsystems)
Vss Al
Vss A2
Vss Al8
Vss Al9
Vss B1
Vss B19
Vss D6
Vss D14
Vss E4
Vss E16
Vss H8
Vss H9
Vss H10
Vss H11
Vss H12 Digital Ground
Vss J4
Vss J8
Vss J9
Vss J10
Vss Ji1
Vss J12
Vss J16
Vss K4
Vss K8
Vss K9
Vss K10
Vss K11l
Vss K12
Vss K16
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Table 4-1. Signal Descriptions® (continued)

TERMINAL PU OUTPUT
NAME ZWT 1/0/2? DESCRIPTION or BUFFER
BALL NO. PD STRENGTH

Vss L4

Vss L8

Vss L9

Vss L10

Vss L11

Vss L12

Vss L16

Vss M8

Vss M9

Vss M10

Vss M11

Vss M12 Digital Ground

Vss R4

Vss R16

Vss T6

Vss T9

Vss T14

Vss V1

Vss V19

Vss w1

Vss w2

Vss w18

Vss w19

(1) Throughout this table, Master Subsystem signals are denoted by the color blue; Control Subsystem signals are denoted by the color

@
©)

green; and Analog Subsystem signals are denoted by the color orange.

| = Input, O = Output, Z = High Impedance, OD = Open Drain
PU = Pullup, PD = Pulldown

— GPIO_MUX1 pullups can be enabled or disabled by Cortex-M3 software (disabled on reset).
— GPIO_MUX2 pullups can be enabled or disabled by C28x software (disabled on reset).

— AIO_MUX1 and AIO_MUX2 terminals_do not have pullups or pulldowns.

—  All other pullups are always enabled (XRS, ARS, TMS, TDI, EMUO, EMU1).

— Al pulldowns are always enabled (VREG18EN, VREG12EN, TRST).

(4) All I/Os, except for GP10199, are glitch-free during power up and power down. See Section 6.11.

(5) This muxing option is only available on silicon Revision A devices; this muxing option is not available on silicon Revision 0 devices.

(6) Output from the Concerto ePWM is meant for the external ADC (if present).
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5 Specifications

5.1 Absolute Maximum Ratings®®
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
Vppio (/0 and Flash) with respect to Vs -0.3 4.6
Supply voltage Vpp1g With respect to Vsg -0.3 2.5 \%
Vpp12 With respect to Vsg -0.3 15
Analog voltage Vppa With respect to Vgsa -0.3 4.6 \%
Input voltage VN (3.3V) -0.3 4.6 \%
Output voltage Vo -0.3 4.6 \%
Supply ramp rate Vppio, Vopis: Vopi2, Vopa With respect to Vgg 10° Vis
Input clamp current lik (Vin < 0 or Viy > Vppio) @ -20 20 mA
Output clamp current lok (Vo <0 or Vg > Vppio) -20 20 mA
Free-Air temperature Ta -40 125 °C
Junction temperature ) T; -40 150 °C
Storage temperature ) Tstg —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 Recommended Operating
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

(3) Continuous clamp current per pin is +2 mA.

(4) Long-term high-temperature storage or extended use at maximum temperature conditions may result in a reduction of overall device life.
For additional information, see Semiconductor and IC Package Thermal Metrics.

5.2 ESD Ratings — Commercial

VALUE UNIT

F28M36P63C2, F28M36P53C2, F28M36H53B2, F28M36H33B2 in 289-ball ZWT package
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001® +2000

Charged-device model (CDM), ger JEDEC specification JESD22-C101 +500 \
or ANSI/ESDA/JEDEC JS-002®@ =

(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.

Vespy Electrostatic discharge
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5.3 Recommended Operating Conditions

MIN  NOM MAX UNIT
Device supply voltage, 1/0, Vppio™ 2.97 3.3 3.63 \Y
Device supply voltage, Analog Subsystem, Vpp1g 1.71 1.8 1.995
(when internal VREG is disabled and 1.8 V is \%
supplied externally)
Device supply voltage, Master and Control 1.14 1.2 1.32
Subsystems, Vpp12 v
(when internal VREG is disabled and 1.2 V is
supplied externally)
Supply ground, Vsg 0 \%
Analog supply voltage, Vppa® 2.97 33 3.63 Y
Analog ground, Vssa 0 \%
Device clock frequency (system clock) P63C2, P53C2 125 MH
z
Master Subsystem H53B2, H33B2 100
Device clock frequency (system clock) 150 MH
z
Control Subsystem
Junction temperature, T, T version -40 105 oc
S version® -40 125

(1) Vppio and Vppa should be maintained within approximately 0.3 V of each other.

(2) Operation above T; = 105°C for extended duration will reduce the lifetime of the device. See Calculating Useful Lifetimes of Embedded

Processors for more information.
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5.4 Power Consumption Summary

Table 5-1. Current Consumption at 150-MHz C28x SYSCLKOUT and 75-MHz M3SSCLK

VREG ENABLED

VREG DISABLED

MODE TEST CONDITIONS® lopio® looa [ lopiz [ lopio® [ oo
TYP MAX TYP MAX TYP MAX TYP MAX ‘ TYP MAX ‘ TYP MAX
The following Cortex-M3 peripherals
are exercised:
. 12C1
. SSI1, SSI2
. UARTO, UART1, UART2
. CANO
. uUsB
+  UDMA
. Timer0, Timerl
«  JCRC
. WDOGO0, WDOG1
. Flash
. Internal Oscillator 1,
Internal Oscillator 2
The following C28x peripherals are
exercised:
] +  McBSP
(c;p:,\'ﬂa)““”a' eQEP1, eQEP2 - 325 mA - 40 mA - 25 mA - 225 mA - 75 mA - 40 mA
. eCAP1, eCAP2,
eCAP3, eCAP4
. SCI-A
. SPI-A
. 12C
. DMA
. VCU
. FPU
. Flash
The following Analog peripherals
are exercised:
. ADC1, ADC2
. Comparator 1,
Comparator 2,
Comparator 3,
Comparator 4,
Comparator 5,
Comparator 6
(1) The following is done in a loop:

Code is running out of RAM.
All /O pins are left unconnected.

UDMA does memory-to-memory transfer.
DMA does memory-to-memory transfer.
VCU — CRC calculated and checked.
FPU — Float operations performed.

Timers and Watchdog serviced.

ADC performs continuous conversion.

XCLKOUT is turned off.
)

All the communication peripherals are exercised in loop-back mode.
USB — Only logic is exercised by loading and unloading FIFO.

eCAP in APWM mode generates 36.6-kHz output on 4 pins.
FLASH is continuously read and in active state.

Ippio current is dependent on the electrical loading on the I/O pins.

ePWM - 6 enabled and generates 150-kHz PWM output on 12 pins, HRPWM clock enabled.
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Table 5-1. Current Consumption at 150-MHz C28x SYSCLKOUT and 75-MHz M3SSCLK (continued)

VREG ENABLED

VREG DISABLED

MODE TEST CONDITIONS® Iopio® o o Iop12 Iopio® s,
TYP MAX TYP MAX TYP MAX TYP MAX TYP MAX TYP MAX
. PLL is on.
. Cortex-M3 CPU is not
executing.
. M3SSCLK is on.
SLEEP IDLE X - 146 mA - 2 mA - 20 mA - 110 mA - 11 mA - 2 mA
. C28CLKIN is on.
. C28x CPU is not executing.
. C28CPUCLK is off.
. C28SYSCLK is on.
. PLL is on.
. Cortex-M3 CPU is not
executing.
SLEEP +  MB3SSCLK is on.
- 126 mA - 2 mA - 20 mA - 90 mA - 11 mA - 2 mA
STANDBY . C28CLKIN is off.
. C28x CPU is not executing.
. C28CPUCLK is off.
. C28SYSCLK is off.
. PLL is off.
. Cortex-M3 CPU is not
executing.
DEEP SLEEP * M3SSCLK is 32 kHz.
- 76 mA - 2mA - 5mA - 60 mA - 7mA - 2mA
STANDBY +  C28CLKIN is off.
. C28x CPU is not executing.
. C28CPUCLK is off.
. C28SYSCLK is off.
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Table 5-2. Current Consumption at 125-MHz C28x SYSCLKOUT and 125-MHz M3SSCLK

MODE TEST CONDITIONS®
The following Cortex-M3 peripherals
are exercised:

. 12C1
. SSI1, SSI2
. UARTO, UART1, UART2
. CANO
. usB
. UDMA
. Timer0Q, Timerl
. HCRC
. WDOGO0, WDOG1
. Flash
. Internal Oscillator 1,
Internal Oscillator 2
The following C28x peripherals are
exercised:
. McBSP
Operational
(RAM) eQEP1, eQEP2
. eCAP1, eCAP2,
eCAP3, eCAP4
. SCI-A
. SPI-A
. 12C
. DMA
. \/elV]
. FPU
. Flash
The following Analog peripherals
are exercised:
. ADC1, ADC2
. Comparator 1,
Comparator 2,
Comparator 3,
Comparator 4,
Comparator 5,
Comparator 6
(1) The following is done in a loop:

Code is running out of RAM.

Timers and Watchdog serviced.

XCLKOUT is turned off.
(2

VREG ENABLED

VREG DISABLED

)

Ippio® 1 1
DDIO DDA DD18

2]
IDD12 IDDIO( ) IDDA

All /O pins are left unconnected.

All the communication peripherals are exercised in loop-back mode.
USB - Only logic is exercised by loading and unloading FIFO.
UDMA does memory-to-memory transfer.

DMA does memory-to-memory transfer.

VCU — CRC calculated and checked.
FPU - Float operations performed.
ePWM - 6 enabled and generates 150-kHz PWM output on 12 pins, HRPWM clock enabled.

TYP

MAX TYP MAX TYP MAX

325 mA - 40 mA - 20 mA

eCAP in APWM mode generates 36.6-kHz output on 4 pins.
ADC performs continuous conversion.
FLASH is continuously read and in active state.

Ibpio current is dependent on the electrical loading on the 1/O pins.

TYP MAX TYP MAX TYP MAX

- 225 mA - 75 mA - 40 mA
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Table 5-2. Current Consumption at 125-MHz C28x SYSCLKOUT and 125-MHz M3SSCLK (continued)

VREG ENABLED VREG DISABLED
MODE TEST CONDITIONS® Iopio® o o Iop12 Iopio® s,
TYP MAX TYP MAX TYP MAX TYP MAX TYP MAX TYP MAX
. PLL is on.
. Cortex-M3 CPU is not
executing.
. M3SSCLK is on.
SLEEP IDLE X - 146 mA - 2 mA - 20 mA - 130 mA - 11 mA - 2 mA
. C28CLKIN is on.
. C28x CPU is not executing.
. C28CPUCLK is off.
. C28SYSCLK is on.
. PLL is on.
. Cortex-M3 CPU is not
executing.
SLEEP : MSSSCLK s on. 126 mA 2 mA 20 mA 120 mA 11 mA 2 mA
- m. - m. - m. - m. - m. - m.
STANDBY +  C28CLKIN is off.
. C28x CPU is not executing.
. C28CPUCLK is off.
. C28SYSCLK is off.
. PLL is off.
. Cortex-M3 CPU is not
executing.
DEEP SLEEP * M3SSCLK is 32 kHz.
- 76 mA - 2mA - 5mA - 60 mA - 7mA - 2mA
STANDBY +  C28CLKIN is off.
. C28x CPU is not executing.
. C28CPUCLK is off.
. C28SYSCLK is off.
NOTE

The peripheral-I/O multiplexing implemented in the device prevents all available peripherals
from being used at the same time because more than one peripheral function may share an
1/0 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 the clocks to all the peripherals are turned on
at the same time, the current drawn by the device will be more than the numbers specified in
the current consumption table.
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5.5 Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
VL Low-level input voltage (3.3 V) Vgg — 0.3 Vppio ¥0.3| V
ViH High-level input voltage (3.3 V) Vppio * 0.7 Vppo +0.3| V
VoL Low-level output voltage loL = lor MAX Vppio ¥0.2| V
lon = loy MAX V *0.8
Vou High-level output voltage o — OH poio \%
lon = 50 pA Vppio — 0.2
All GPIO pins -50 -230
Pin l‘;‘l’“z pullup |y, 6=33V,Vy=0V | XRS pin 50 —230
| Input current | €nanle —— JA
I (low level) ARS pin -100 —-400
Pin with pulldown
enabled P Vopio =33V, Viy=0V +2@
Pin with pullup _ _ 1)
V =33V,Vn=V +2
| Input current | enabled poo N~ Topio WA
" (high level) | pin with pulldown
enabled p VDDlO =3.3 V, V|N = VDDlO 50 200
| Low-level output sink current, All GPIO/AIO pins mA
oL VoL = VoLmax) Group 2@
| High-level output source current, |All GPIO/AIO pins md [
OH Von = VoHMmin) Group 2@ -8
Output current, pullup or _ @
loz pulldown disabled Vo =Vppio 0r 0V 2 HA
C Input capacitance 2 pF
Digital Subsystem POR reset ) . =T
release delay time Time after POR event is removed to XRS release 50 us
Analog Subsys_tem POR reset Time after POR event is removed to ARS release 400 800 | ps
release delay time
VREG Vpp1g output Internal VREG18 on 1.77 1.935| V
VREG Vpp;, output Internal VREG12 on 1.2 \%

(1) For GPIO38 and GPI0O46 (USB OTG pins), this parameter is 8 pA.
(2) Group 2 pins are as follows: PD3_GPI019, PE2_GPI026, PE3_GPI027, PH6_GPIO54, PH7_GPIO55, EMUO, TDO, EMUL1,

PDO_GPIO16, AlO7, AlOA4.
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5.6 Thermal Resistance Characteristics for ZWT Package (Revision 0 Silicon)

°c/w® AIR FLOW (Ifm)®
RO;c Junction-to-case thermal resistance 10.5 0
RO;5 Junction-to-board thermal resistance 12.8 0
23.0 0
5_%’;] k PCB) Junction-to-free air thermal resistance igz ;23
18.5 500
0.5 0
) ) 0.6 150
Psiyr Junction-to-package top 08 250
1.0 500
12.9 0
Psig Junction-to-board 129 150
12.8 250
12.7 500
(1) These values are based on a JEDEC defined 2S2P system (with the exception of the Theta JC [RO;c] value, which is based on a

@

JEDEC defined 1SOP system) and will change based on environment as well as application. For more information, see these
EIA/JEDEC standards:

» JESD51-2, Integrated Circuits Thermal Test Method Environmental Conditions - Natural Convection (Still Air)

» JESD51-3, Low Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages

» JESD51-7, High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages

» JESD51-9, Test Boards for Area Array Surface Mount Package Thermal Measurements

Ifm = linear feet per minute

5.7 Thermal Resistance Characteristics for ZWT Package (Revision A Silicon)

ec/w® AIR FLOW (Ifm)®
RO®;c Junction-to-case thermal resistance 7.5 0
RO;g Junction-to-board thermal resistance 10.5 0
20.6 0
’(T_ﬁ)gjﬁ k PCB) Junction-to-free air thermal resistance i;: ;23
15.6 500
0.25 0
. . 0.35 150
Psiyr Junction-to-package top 0.42 250
0.53 500
104 0
Psijg Junction-to-board 105 150
104 250
10.3 500
(1) These values are based on a JEDEC defined 2S2P system (with the exception of the Theta JC [R®;¢] value, which is based on a

@

JEDEC defined 1SOP system) and will change based on environment as well as application. For more information, see these
EIA/JEDEC standards:

» JESD51-2, Integrated Circuits Thermal Test Method Environmental Conditions - Natural Convection (Still Air)

» JESD51-3, Low Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages

« JESD51-7, High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages

* JESD51-9, Test Boards for Area Array Surface Mount Package Thermal Measurements

Ifm = linear feet per minute
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5.8 Thermal Design Considerations

Based on the end-application design and operational profile, the Ipp12, Ipp1g: @nd Ippio currents could vary.
Systems that exceed the recommended maximum power dissipation in the end product may require
additional thermal enhancements. Ambient temperature (T,) varies with the end application and product
design. The critical factor that affects reliability and functionality is T;, the junction temperature, not the
ambient temperature. Hence, care should be taken to keep T; within the specified limits. T.,se Should be
measured to estimate the operating junction temperature T;. T.ase iS Normally measured at the center of
the package top-side surface. For more details about thermal metrics and definitions, see Semiconductor
and IC Package Thermal Metrics.
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5.9 Timing and Switching Characteristics

5.9.1 Power Sequencing

There is no power sequencing requirement needed to ensure

the device is in the proper state after reset

or to prevent the 1/0Os from glitching during power up and power down. (All I/Os, except for GP10199, are
glitch-free during power up and power down.) No voltage larger than a diode drop (0.7 V) above Vppo
should be applied to any digital pin (for analog pins, this value is 0.7 V above Vpp,) before powering up
the device. Voltages applied to pins on an unpowered device can bias internal p-n junctions in unintended

ways and produce unpredictable results.

VDDIO’ VDDA
(3.3V)

|
Vopi12: Vopis f

tOSCST

|
XCLKOUT ! ¢ A =II l
: : A
| e tw(rsL2) —>: User-code dependent
3 o J
(D) o w(RSL1)
XRS
Address/data valid, internal boot-ROM code execution phase
Address/Datal/
Control \4 X P
(Internal) [ N
taEx) —¢— User-code execution phase
th(boot-mode)(c)—:‘—’: User-code dependent
L
oo e ins as W UK
GPIO t
Pins pins as inpu y
. Peripheral/GPIO function
Boot-ROM execution starts Based on boot code
1/0 Pins /&WW GPIO pins as input (state depends on internal PU/PD) X -

User-code dependent

Upon power up, PLLSYSCLK is OSCCLK/8. Because the XCLKOUTDIV bits in the XCLK register come up with a
reset state of 0, PLLSYSCLK is further divided by 4 before PLLSYSCLK appears at XCLKOUT. XCLKOUT =
OSCCLK/32 during this phase.

Boot ROM configures the SYSDIVSEL bits for /1 operation. XCLKOUT = OSCCLK/4 during this phase. XCLKOUT will
not be visible at the pin until explicitly configured by user code.

After reset, the boot ROM code samples Boot Mode pins. Based on the status of the Boot Mode pin, the boot code
branches to destination memory or boot code function. If boot ROM code executes after power-on conditions (in
debugger environment), the boot code execution time is based on the current M3SSCLK speed. The M3SSCLK will
be based on user environment and could be with or without PLL enabled.

The XRS pin will be driven low by on-chip POR circuitry until the Vpp,o voltage crosses the POR threshold. (The POR
threshold is lower than the operating voltage requirement.) To allow the external clock to stabilize, the XRS pin may
also need to be driven low by the system for additional time.

Figure 5-1. Power-On Reset
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Table 5-3. Reset (XRS) Timing Requirements

MIN MAX UNIT
th(boot-mode) Hold time for boot-mode pins 14000tc(m3c) cycles
tw(RsL2) Pulse duration, XRS low 32t ock) cycles

Table 5-4. Reset (XRS) Switching Characteristics
over recommended operating conditions (unless otherwise noted)

PARAMETER MIN TYP MAX UNIT
tw(rsLY) Pulse duration, XRS driven by device 600 us
twwDRS) Pulse duration, reset pulse generated by watchdog 512t ock) cycles
taEx) Delay time, address/data valid after XRS high 32tcock) cycles
tiINTOSCST Start-up time, internal zero-pin oscillator 3 us
toscst & On-chip crystal-oscillator start-up time 2 ms

(1) Dependent on crystal/resonator and board design.

XCLKOUT _|_|_|_|_|_|_|_|_|_|_| | B /<7

I )7

User-Code Dependent
:'_tw(RSLz)—’:
RS \ y
| | User-Code Execution Phase
Address/Data/ ta(EX)
Contol ___UserGode Exeeution _XERTRTITTN ™ X=
(Internal)
Boot-ROM Execution Starts |<—q— th(boot-mode)?)
Boot-Mode 5

Pins Peripheral/GPIO Function X GPIO Pins as Input : XPeripheral/GPlO Funcﬁ%/'

User-Code Execution Starts

1/0 Pins User-Code Dependent X GPIO Pins as Input (State Depends on Internal PU/PD) X X

User-Code Dependent

A. After reset, the Boot ROM code samples BOOT Mode pins. Based on the status of the Boot Mode pin, the boot code
branches to destination memory or boot code function. If Boot ROM code executes after power-on conditions (in
debugger environment), the Boot code execution time is based on the current M3SSCLK speed. The M3SSCLK wiill
be based on user environment and could be with or without PLL enabled.

Figure 5-2. Warm Reset

5.9.1.1 Power Management and Supervisory Circuit Solutions

LDO selection depends on the total power consumed in the end application. Go to the Power
management product folder to select a device and to access reference designs, technical documents,
support and training. The Power management guide is also available for download.
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5.9.2 Clock Specifications

This section provides the frequencies and timing requirements of the input clocks; PLL lock times;
frequencies of the internal clocks; and the frequency and switching characteristics of the output clock.

5.9.2.1 Changing the Frequency of the Main PLL

When configuring the PLL, it should be locked twice in a row. The PLL will be ready to use in the system
when the XPLLSTS[XPLLLOCKS] bit is set after the second lock. The SysCtlClockPIIConfig () function in
sysctl.c, found in controlSUITE™, may be referenced as an example of a proper PLL initialization
sequence. For additional information, see the "Clock Control" section of the Concerto F28M36x Technical
Reference Manual.

5.9.2.2 Input Clock Frequency and Timing Requirements, PLL Lock Times

Table 5-5 shows the frequency requirements for the input clocks to the F28M36x devices. Table 5-6
shows the crystal equivalent series resistance requirements. Table 5-8, Table 5-9, Table 5-10, and
Table 5-11 show the timing requirements for the input clocks to the F28M36x devices. Table 5-12 shows
the PLL lock times for the Main PLL and the USB PLL. The Main PLL operates from the X1 or X1/X2 input
clock pins, and the USB PLL operates from the XCLKIN input clock pin.

Table 5-5. Input Clock Frequency

MIN MAX | UNIT
flosc) Frequency, X1/X2, from external crystal or resonator 2 20| MHz
fooc) Frequency, X1, from external oscillator (PLL enabled) 2 30| MHz
fooc) Frequency, X1, from external oscillator (PLL disabled) 2 100| MHz
fxen Frequency, XCLKIN, from external oscillator 2 60| MHz

Table 5-6. Crystal Equivalent Series Resistance (ESR) Requirements®

CRYSTAL FREQUENCY (MHz) M(ACXL"‘l"/lZJ'Z' 1523';":()9) M(Aé(ﬂ';/lltzﬂg 2E45;F; F()ﬂ)
2 175 375
4 100 195
6 75 145
8 65 120
10 55 110
12 50 95
14 50 90
16 45 75
18 45 65
20 45 50

(1) Crystal shunt capacitance (CO0) should be less than or equal to 7 pF.

Table 5-7. Crystal Oscillator Electrical Characteristics
over recommended operating conditions (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

f =20 MHz; ESR MAX =50 Q;
CL1=CL2 =24 pF, CO=7pF

Start-up time® 2 ms

(1) Start-up time is dependent on the crystal and tank circuit components. It is recommended that the crystal vendor characterize the
application with the chosen crystal.
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Table 5-8. X1 Timing Requirements - PLL Enabled®

MIN MAX| UNIT

tioci Fall time, X1 6 ns
troci) Rise time, X1 6 ns
tw(ocL) Pulse duration, X1 low as a percentage of t;ocy) 45% 55%
tw(ocH) Pulse duration, X1 high as a percentage of t¢ocj 45% 55%

(1) The possible Main PLL configuration modes are shown in Table 6-19 to Table 6-22.

Table 5-9. X1 Timing Requirements - PLL Disabled

MIN  MAX| UNIT
. Up to 20 MHz 6
tiocr Fall time, X1 ns
20 MHz to 100 MHz 2
. . Up to 20 MHz 6
trocl) Rise time, X1 ns
20 MHz to 100 MHz 2
twiocL) Pulse duration, X1 low as a percentage of tyocj) 45% 55%
tw(ocH) Pulse duration, X1 high as a percentage of t,ocj 45% 55%
Table 5-10. XCLKIN Timing Requirements - PLL Enabled®
MIN MAX | UNIT
tixe) Fall time, XCLKIN 6 ns
trxcr) Rise time, XCLKIN 6 ns
twxcl) Pulse duration, XCLKIN low as a percentage of tyxcy 45% 55%
tw(xcH) Pulse duration, XCLKIN high as a percentage of txcj 45% 55%

(1) The possible USB PLL configuration modes are shown in Table 6-23 and Table 6-24.

Table 5-11. XCLKIN Timing Requirements - PLL Disabled

MIN  MAX| UNIT
. Up to 20 MHz 6
tixe) Fall time, XCLKIN ns
20 MHz to 100 MHz 2
o Up to 20 MHz 6
trxen Rise time, XCLKIN ns
20 MHz to 100 MHz 2
twxcl) Pulse duration, XCLKIN low as a percentage of txcj 45% 55%
tw(xcH) Pulse duration, XCLKIN high as a percentage of tcxxcy 45% 55%
Table 5-12. PLL Lock Times
MIN NOM MAX UNIT
tpLL Lock time, Main PLL (X1, from external oscillator) 2000 input clock
(PLL) cycles
tuse) Lock time, USB PLL (XCLKIN, from external oscillator) 2000®) '”T;tcggw

(1) For example, if the input clock to the PLL is 10 MHz, then a single PLL lock time is 100 ns x 2000 = 200 ps. This defines the time of a
single write to the PLL configuration registers until the xPLLSTS[xPLLLOCKS] bit is set. The PLL should be locked twice to ensure a
good PLL output frequency is present.
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5.9.2.3 Output Clock Frequency and Switching Characteristics

Table 5-13 provides the frequency of the output clock from the F28M36x devices. Table 5-14 shows the
switching characteristics of the output clock from the F28M36x devices, XCLKOUT.

Table 5-13. Output Clock Frequency

MIN MAX | UNIT
fixco) Frequency, XCLKOUT 2 375| MHz

Table 5-14. XCLKOUT Switching Characteristics (PLL Bypassed or Enabled)®®
over recommended operating conditions (unless otherwise noted)

PARAMETER MIN MAX UNIT
tfxco) Fall time, XCLKOUT 5 ns
trxco) Rise time, XCLKOUT 5 ns
twixcol) Pulse duration, XCLKOUT low H-2 H+2 ns
tw(xcoH) Pulse duration, XCLKOUT high H_2 H+2 ns

(1) A load of 40 pF is assumed for these parameters.
(2) H=0.5txco)

5.9.2.4 Internal Clock Frequencies

Table 5-15 provides the clock frequencies for the internal clocks of the F28M36x devices.

Table 5-15. Internal Clock Frequencies (150-MHz Devices)

MIN NOM MAX | UNIT
fuse) Frequency, USBPLLCLK 60 MHz
feLL Frequency, PLLSYSCLK 2 150 MHz
flock) Frequency, OSCCLK 2 100 MHz
fmac) Frequency, M3SSCLK 2 1000 |  MHz
fiapc) Frequency, ASYSCLK 2 375 MHz
fsvs) Frequency, C28SYSCLK 2 1500 |  MHz
fisp) Frequency, C28HSPCLK 2 1500 | MHz
fisp) Frequency, C28LSPCLK® 2 3750 1500 |  MHz
faom) Frequency, 10MHZCLK 10 MHz
fa2K) Frequency, 32KHZCLK 32 kHz

(1) Aninteger divide ratio must be maintained between the C28x and Cortex-M3 clock frequencies. For example, when the C28x is
configured to run at a maximum frequency of 150 MHz, the fastest allowable frequency for the Cortex-M3 will be 75 MHz. See Figure 6-
10 and Figure 6-12 to see the internal clocks and clock divider options.

(2) Lower LSPCLK will reduce device power consumption.

(3) This is the default reset value if C28SYSCLK = 150 MHz.
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5.9.3 Timing Parameter Symbology

Timing parameter symbols used are created in accordance with JEDEC Standard 100. To shorten the
symbols, some of the pin names and other related terminology have been abbreviated as follows:

Lowercase subscripts and their Letters and symbols and their
meanings: meanings:

a access time H High

c cycle time (period) L Low

d delay time \% Valid

i fall time X ILéCzInown, changing, or don't care
h hold time 4 High impedance

r rise time

su setup time

t transition time

v valid time

w pulse duration (width)

5.9.3.1 General Notes on Timing Parameters

All output signals from the 28x devices (including XCLKOUT) are derived from an internal clock such that
all output transitions for a given half-cycle occur with a minimum of skewing relative to each other.

The signal combinations shown in the following timing diagrams may not necessarily represent actual
cycles. For actual cycle examples, see the appropriate cycle description section of this document.

5.9.3.2 Test Load Circuit

This test load circuit is used to measure all switching characteristics provided in this document.

DATA SHEET =)
TESTER PIN ELECTRONICS TIMING

REFERENCE

POINT
20=500Q" “

250 150 Dl

AN AN TRANSMISSION LINE O O O O—l
% % S 0000

DEVICE PIN

~

20 pF 20 pF = =
wew O OO0
TEST
0000,

CONCERTO DEVICE

A. Input requirements in this data sheet are tested with an input slew rate of < 4 Volts per nanosecond (4 V/ns) at the
device pin.

B. The data sheet provides timing at the device pin. For output timing analysis, the tester pin electronics and its
transmission line effects must be taken into account. A transmission line with a delay of 2 ns or longer can be used to
produce the desired transmission line effect. The transmission line is intended as a load only. It is not necessary to
add or subtract the transmission line delay (2 ns or longer) from the data sheet timing.

Figure 5-3. 3.3-V Test Load Circuit
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5.9.4 Flash Timing — Master Subsystem

Table 5-16. Master Subsystem — Flash/OTP Endurance

MIN TYP MAX UNIT
N¢ Flash endurance for the array (write/erase cycles) 20000 50000 cycles
Notp OTP endurance for the array (write cycles) 1 write
Table 5-17. Master Subsystem — Flash Parameters®
PARAMETER COI\-II-DE|?-|I-ONS MIN TYP MAX UNIT

128 data bits + 16 ECC bits 40 300 us
Program Time®@ | 32K Sector 290 580 ms

128K Sector 1160 2320 ms
Erase Time® 32K Sector 25 50
at<25cycles | 128K Sector 40 0] ™
Erase Time® 32K Sector 115 4000
at 50k cycles 128K Sector 140 4000 ™
Iopp P ®) Vpp current consumption during Erase/Program cycle ) 105
Iopiop ¥ ® Vppio current consumption during Erase/Program cycle VREG disabled 55 mA
Iopiop ¥ ® Vppio current consumption during Erase/Program cycle VREG enabled 195 mA

(1) The on-chip flash memory is in an erased state when the device is shipped from TI. As such, erasing the flash memory is not required
before programming, when programming the device for the first time. However, the erase operation is needed on all subsequent
programming operations.

(2) Program time includes overhead of the Flash state machine but does not include the time to transfer the following into RAM:
¢ Code that uses Flash API to program the Flash
* Flash API itself
* Flash data to be programmed
In other words, the time indicated in this table is applicable after all the required code/data is available in the device RAM, ready for
programming. The transfer time will significantly vary depending on the speed of the JTAG debug probe used.

Program time calculation is based on programming 144 bits at a time at the specified operating frequency. Program time includes
Program verify by the CPU. The program time does not degrade with write/erase (W/E) cycling, but the erase time does.
Erase time includes Erase verify by the CPU and does not involve any data transfer.

(3) Erase time includes Erase verify by the CPU.

(4) Typical parameters as seen at room temperature including function call overhead, with all peripherals off. It is important to maintain a
stable power supply during the entire flash programming process. It is conceivable that device current consumption during flash
programming could be higher than normal operating conditions. The power supply used should ensure Vyy on the supply rails at all
times, as specified in the Recommended Operating Conditions of the data sheet. Any brown-out or interruption to power during
erasing/programming could potentially corrupt the password locations and lock the device permanently. Powering a target board (during
flash programming) through the USB port is not recommended, as the port may be unable to respond to the power demands placed
during the programming process.

(5) This current is measured with Flash API executing from RAM. There is not any data transfer through JTAG or any peripheral.

Table 5-18. Master Subsystem — Flash/OTP Access Timing®

PARAMETER MIN MAX | UNIT
tan Flash access time 25 ns
taoTP) OTP access time 50 ns

(1) Access time numbers shown in this table are prior to device characterization. Final numbers will be published in the data sheet for the
fully qualified production device.

Table 5-19. Master Subsystem — Flash Data Retention Duration

PARAMETER TEST CONDITIONS MIN MAX | UNIT
tretention Data retention duration T;=85°C 20 years
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Table 5-20. Master Subsystem — Minimum Required Flash/OTP Wait States at

Different Frequencies

SYSCLKOUT (MHz) SYSCLKOUT (ns) WAIT STATE
125 8 3
120 8.33 2
110 9.1 2
100 10 2
90 11.11 2
80 12.5 1
70 14.29 1
60 16.67 1
50 20 1
40 25 0
30 33.33 0
20 50 0
10 100 0

The equation to compute the Flash wait state in Table 5-20 is as follows:

SYSCLK (MHz)

RWAIT =
40 (MHz)

round up to the next integer, or 1, whichever is larger.
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5.9.5 Flash Timing — Control Subsystem

Table 5-21. Control Subsystem — Flash/OTP Endurance

MIN TYP MAX UNIT
N¢ Flash endurance for the array (write/erase cycles) 20000 50000 cycles
Notp OTP endurance for the array (write cycles) 1 write
Table 5-22. Control Subsystem — Flash Parameters @)
PARAMETER COI\-II—DE|?-|I—ONS MIN TYP MAX UNIT
128 data bits + 16 ECC bits 40 300 us
Program Time® | 16K Sector 105 210 ms
64K Sector 420 840 ms
Erase Time® 16K Sector 25 50
at<25cycles | g4K Sector 30 55 ms
Erase Time® | 16K Sector 105 4000
ats0kcycles g4 sector 115 4000
Iopp > ©® Vpp current consumption during Erase/Program cycle ) 90
Iopiop ™ ©® Vppio current consumption during Erase/Program cycle VREG disabled 55 mA
Iopiop ™ ©® Vppio current consumption during Erase/Program cycle VREG enabled 150 mA

(1) The on-chip flash memory is in an erased state when the device is shipped from TI. As such, erasing the flash memory is not required
before programming, when programming the device for the first time. However, the erase operation is needed on all subsequent
programming operations.

(2) Before trying to erase or program the C28x Flash, ensure that the Cortex-M3 core does not generate a reset while the C28x Flash is
being erased or programmed.

(3) Program time includes overhead of the Flash state machine but does not include the time to transfer the following into RAM:
¢ Code that uses Flash API to program the Flash
* Flash API itself
* Flash data to be programmed
In other words, the time indicated in this table is applicable after all the required code/data is available in the device RAM, ready for
programming. The transfer time will significantly vary depending on the speed of the JTAG debug probe used.

Program time calculation is based on programming 144 bits at a time at the specified operating frequency. Program time includes
Program verify by the CPU. The program time does not degrade with write/erase (W/E) cycling, but the erase time does.
Erase time includes Erase verify by the CPU and does not involve any data transfer.

(4) Erase time includes Erase verify by the CPU.

(5) Typical parameters as seen at room temperature including function call overhead, with all peripherals off. It is important to maintain a
stable power supply during the entire flash programming process. It is conceivable that device current consumption during flash
programming could be higher than normal operating conditions. The power supply used should ensure V) on the supply rails at all
times, as specified in the Recommended Operating Conditions of the data sheet. Any brown-out or interruption to power during
erasing/programming could potentially corrupt the password locations and lock the device permanently. Powering a target board (during
flash programming) through the USB port is not recommended, as the port may be unable to respond to the power demands placed
during the programming process.

(6) This current is measured with Flash API executing from RAM. There is not any data transfer through JTAG or any peripheral.

Table 5-23. Control Subsystem — Flash/OTP Access Timing®

PARAMETER MIN MAX | UNIT
tan Flash access time 25 ns
taoTP) OTP access time 50 ns

(1) Access time numbers shown in this table are prior to device characterization. Final numbers will be published in the data sheet for the
fully qualified production device.

Table 5-24. Control Subsystem — Flash Data Retention Duration

PARAMETER TEST CONDITIONS MIN MAX | UNIT
tretention Data retention duration T;=85°C 20 years
Copyright © 2012-2020, Texas Instruments Incorporated Specifications 59

Submit Documentation Feedback
Product Folder Links: F28M36P63C2 F28M36P53C2 F28M36H53B2 F28M36H33B2


http://www.ti.com/product/f28m36p63c2?qgpn=f28m36p63c2
http://www.ti.com/product/f28m36p53c2?qgpn=f28m36p53c2
http://www.ti.com/product/f28m36h53b2?qgpn=f28m36h53b2
http://www.ti.com/product/f28m36h33b2?qgpn=f28m36h33b2
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS825F&partnum=F28M36P63C2
http://www.ti.com/product/f28m36p63c2?qgpn=f28m36p63c2
http://www.ti.com/product/f28m36p53c2?qgpn=f28m36p53c2
http://www.ti.com/product/f28m36h53b2?qgpn=f28m36h53b2
http://www.ti.com/product/f28m36h33b2?qgpn=f28m36h33b2

F28M36P63C2, F28M36P53C2
F28M36H53B2, F28M36H33B2

SPRS825F —OCTOBER 2012—-REVISED JUNE 2020

13 TEXAS
INSTRUMENTS

www.ti.com

Table 5-25. Control Subsystem — Minimum Required Flash/OTP Wait States at

Different Frequencies

SYSCLKOUT (MHz) SYSCLKOUT (ns) WAIT STATE
150 6.7 3
140 7.14 3
130 7.7 3
120 8.33 2
110 9.1 2
100 10 2
90 11.11 2
80 12.5 1
70 14.29 1
60 16.67 1
50 20 1
40 25 0
30 33.33 0
20 50 0
10 100 0

The equation to compute the Flash wait state in Table 5-25 is as follows:

YSCLK (MH
RWAIT = | SYSCLK (MHz)

40 (MHz)

round up to the next integer, or 1, whichever is larger.
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5.9.6 GPIO Electrical Data and Timing
5.9.6.1 GPIO - Output Timing

Table 5-26. General-Purpose Output Switching Characteristics
over recommended operating conditions (unless otherwise noted)

PARAMETER MIN MAX UNIT
ti(cPo) Rise time, GPIO switching low to high All GPIOs 8 ns
ticPo) Fall time, GPIO switching high to low All GPIOs 8 ns
ticPo Toggling frequency, GPIO pins 25 MHz

GPIO \ [
\ \
R |
—»  |[¢— tpo)
tiero) — le—
Figure 5-4. General-Purpose Output Timing
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5.9.6.2 GPIO - Input Timing

Table 5-27. General-Purpose Input Timing Requirements

MIN MAX UNIT
X . QUALPRD =0 1tc(SCO) cycles
tw(sp) Sampling period

QUALPRD #0 2tysco) * QUALPRD cycles
twiosw) Input qualifier sampling window twsp) * (N - 1) cycles
Synchronous mode 2t cycles

twpy @ Pulse duration, GPIO low/high y _ — o(5€0) Y
With input qualifier twiosw) * twsp) + 1tc(SCO) cycles

(1) "n"represents the number of qualification samples as defined by GPXQSELRn register.
(2) For tygp), pulse width is measured from V,_to V,_for an active low signal and V4 to V| for an active high signal.

(A)

GPIO Signal GPxQSELn = 1,0 (6 samples)

I
IR

1

\
tuse) —» {¢— Sampling Period determined
by GPxCTRL[QUALPRD]"®

— -
— -

A
I R N B B B
\

_—— o —Pp

tw(IQSW)
Sampling Window —»{€— (SYSCLKOUT cycle * 2 * QUALPRD) * 5
\

\

|

| QUALPRD =1

| (sYscLKouT/2) |
| (D)

3
|
«

SYSCLKOUT

Output From
Qualifier

A. This glitch will be ignored by the input qualifier. The QUALPRD bit field specifies the qualification sampling period. It
can vary from 00 to OxFF. If QUALPRD = 00, then the sampling period is 1 SYSCLKOUT cycle. For any other value
"n", the qualification sampling period in 2n SYSCLKOUT cycles (that is, at every 2n SYSCLKOUT cycles, the GPIO
pin will be sampled).

B. The qualification period selected through the GPxCTRL register applies to groups of 8 GPIO pins.

C. The qualification block can take either three or six samples. The GPxQSELn Register selects which sample mode is
used.

D. In the example shown, for the qualifier to detect the change, the input should be stable for 10 SYSCLKOUT cycles or
greater. In other words, the inputs should be stable for (5 x QUALPRD x 2) SYSCLKOUT cycles. This would ensure
5 sampling periods for detection to occur. Because external signals are driven asynchronously, an 13-SYSCLKOUT-
wide pulse ensures reliable recognition.

Figure 5-5. Sampling Mode
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5.9.6.3 Sampling Window Width for Input Signals

The following section summarizes the sampling window width for input signals for various input qualifier
configurations.

Sampling frequency denotes how often a signal is sampled with respect to SYSCLKOUT.
Sampling frequency = SYSCLKOUT/(2 * QUALPRD), if QUALPRD # 0
Sampling frequency = SYSCLKOUT, if QUALPRD =0
Sampling period = SYSCLKOUT cycle x 2 x QUALPRD, if QUALPRD # 0

In the above equations, SYSCLKOUT cycle indicates the time period of SYSCLKOUT.
Sampling period = SYSCLKOUT cycle, if QUALPRD =0

In a given sampling window, either 3 or 6 samples of the input signal are taken to determine the validity of
the signal. This is determined by the value written to GPXQSELn register.

Case 1.

Qualification using 3 samples
Sampling window width = (SYSCLKOUT cycle x 2 x QUALPRD) x 2, if QUALPRD # 0
Sampling window width = (SYSCLKOUT cycle) x 2, if QUALPRD =0

Case 2:

Qualification using 6 samples
Sampling window width = (SYSCLKOUT cycle x 2 x QUALPRD) x 5, if QUALPRD # 0
Sampling window width = (SYSCLKOUT cycle) x 5, if QUALPRD =0

GPIOxn X X

\ \
[e——— twer) ——H

Figure 5-6. General-Purpose Input Timing
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5.9.6.4 Low-Power Mode Wakeup Timing

Table 5-28 shows the timing requirements, Table 5-29 shows the switching characteristics, and Figure 5-7
shows the timing diagram for IDLE mode.

Table 5-28. IDLE Mode Timing Requirements®

MIN MAX UNIT
¢ Pulse duration, external wake-up Without input qualifier 2te(sco) eycles
WWAKE-INT) signal With input qualifier Btisco) * twiosw)

(1) For an explanation of the input qualifier parameters, see Table 5-27.

Table 5-29. IDLE Mode Switching Characteristics®
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN MAX UNIT

Delay time, external wake signal to program
execution resume @

Wake-up from Flash Without input qualifier 20tysco) cycles
e Flash module in active state With input qualifier 20te(sco) + twaosw)
ta(WAKE-IDLE) Wake-up from Flash Without input qualifier 1050te(sc0) |\ cjes
e Flash module in sleep state With input qualifier 1050t¢sco) + twiigsw) Y
Without input qualifier 20t¢(sco)
e Wake-up from SARAM cycles

With input qualifier
(1) For an explanation of the input qualifier parameters, see Table 5-27.

(2) This is the time taken to begin execution of the instruction that immediately follows the IDLE instruction. execution of an ISR (triggered
by the wake up) signal involves additional latency.

20te(sco) + twaosw)

%
l‘— tywaAKE-IDLE)
Address/Data X X 55 5

(internal) n i X X X )C

fe— tw(WAKE INT) *"

WAKE INT™® ’ N y

A.  WAKE INT can be any enabled interrupt, WDINT, XNMI, or XRS.

B. From the time the IDLE instruction is executed to place the device into low-power mode (LPM), wakeup should not be
initiated until at least 4 OSCCLK cycles have elapsed.
Figure 5-7. IDLE Entry and Exit Timing
64 Specifications

Copyright © 2012-2020, Texas Instruments Incorporated
Submit Documentation Feedback

Product Folder Links: F28M36P63C2 F28M36P53C2 F28M36H53B2 F28M36H33B2


http://www.ti.com/product/f28m36p63c2?qgpn=f28m36p63c2
http://www.ti.com/product/f28m36p53c2?qgpn=f28m36p53c2
http://www.ti.com/product/f28m36h53b2?qgpn=f28m36h53b2
http://www.ti.com/product/f28m36h33b2?qgpn=f28m36h33b2
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS825F&partnum=F28M36P63C2
http://www.ti.com/product/f28m36p63c2?qgpn=f28m36p63c2
http://www.ti.com/product/f28m36p53c2?qgpn=f28m36p53c2
http://www.ti.com/product/f28m36h53b2?qgpn=f28m36h53b2
http://www.ti.com/product/f28m36h33b2?qgpn=f28m36h33b2

13 TEXAS

INSTRUMENTS

www.ti.com

F28M36P63C2, F28M36P53C2
F28M36H53B2, F28M36H33B2
SPRS825F —~OCTOBER 2012—REVISED JUNE 2020

Table 5-30. STANDBY Mode Timing Requirements

MIN MAX UNIT
Pulse duration, external | Without input qualification 3t(osceLk)
tw(WAKE-INT) wake-up signal — ST N cycles
With input qualification (2 + QUALSTDBY) * tosccLk)
(1) QUALSTDBY is a 6-bit field in the LPMCRO register.
Table 5-31. STANDBY Mode Switching Characteristics
over recommended operating conditions (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN MAX UNIT
Delay time, IDLE instruction executed
tyapLE-xCOL) to XCLKOUT low 32ty(sco) 45tysco)| cycles
Delay time, external wake signal to
ld(WAKE-STBY) program execution resume cycles
. Wake up from flash Without input qualifier 100t¢(sco) cycles
— Flash module in active state With input qualifier 100t¢(sco) * twwAKE-INT)
«  Wake up from flash Without input qualifier 1125tysco) |
cycles
—  Flash module in sleep state With input qualifier 1125tysco) * tw(WAKE-INT) Y
Without input qualifier 100ty(sco)
«  Wake up from SARAM cycles

With input qualifier

100tc(sco) * twWAKE-INT)

(1) This is the time taken to begin execution of the instruction that immediately follows the IDLE instruction. execution of an ISR (triggered
by the wake up signal) involves additional latency.
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Device Status XX X X STANDBY | STANDBY
I I | 55 }
Flushing Pipeline A |

Wake-up SignaIIGI W

|

| X Normal Execution
i I
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Iqé |

I
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I

| I
|L_ twwaKE-INT) —>| :
b tywakestay) —>
I

I

|

I

I

X1/X2 or
X1 or
XCLKIN

—

L]
wor TN

5
[

O —— td(IDLE-XCOL)

A. IDLE instruction is executed to put the device into STANDBY mode.

B. The PLL block responds to the STANDBY signal. SYSCLKOUT is held for the number of cycles indicated below
before being turned off:

¢ 16 cycles, when DIVSEL = 00 or 01
¢ 32 cycles, when DIVSEL =10
¢ 64 cycles, when DIVSEL = 11

This delay enables the CPU pipeline and any other pending operations to flush properly. If an access to XINTF is
in progress and its access time is longer than this number then it will fail. It is recommended to enter STANDBY
mode from SARAM without an XINTF access in progress.

pallne
— LInAL

C. Clock to the peripherals are turned off. However, the PLL and watchdog are not shut down. The device is now in
STANDBY mode.
D. The external wake-up signal is driven active.
E. After a latency period, the STANDBY mode is exited.
F.  Normal execution resumes. The device will respond to the interrupt (if enabled).
G. From the time the IDLE instruction is executed to place the device into low-power mode, wakeup should not be
initiated until at least 4 OSCCLK cycles have elapsed.
Figure 5-8. STANDBY Entry and Exit Timing Diagram
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Table 5-32. HALT Mode Timing Requirements

MIN MAX UNIT
t(WAKE-GPIO) Pulse duration, GPIO wake-up signal tosest + 2teosceriy ™ cycles
tw(WAKE-XRS) Pulse duration, XRS wakeup signal toscst + Ble(osceLk) cycles

(1) See Table 5-4 for an explanation of tyscst.
Table 5-33. HALT Mode Switching Characteristics
over recommended operating conditions (unless otherwise noted)

PARAMETER MIN MAX UNIT
t4pLE-xCOL) Delay time, IDLE instruction executed to XCLKOUT low 32ty(sco) 45t¢(sco) cycles
ty PLL lock-up time 131072ty osceLk) cycles

Delay time, PLL lock to program execution resume

e Wake up from flash 1125tysco) cycles
Ld(WAKE-HALT) —  Flash module in sleep state

e Wake up from SARAM 35t¢(sco) cycles
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A. IDLE instruction is executed to put the device into HALT mode.

B. The PLL block responds to the HALT signal. SYSCLKOUT is held for the number of cycles indicated below before
oscillator is turned off and the CLKIN to the core is stopped:
¢ 16 cycles, when DIVSEL = 00 or 01
¢ 32 cycles, when DIVSEL =10
¢ 64 cycles, when DIVSEL = 11
This delay enables the CPU pipeline and any other pending operations to flush properly. If an access to XINTF is in
progress and its access time is longer than this number then it will fail. It is recommended to enter HALT mode from
SARAM without an XINTF access in progress.

C. Clocks to the peripherals are turned off and the PLL is shut down. If a quartz crystal or ceramic resonator is used as
the clock source, the internal oscillator is shut down as well. The device is now in HALT mode and consumes
absolute minimum power.

D. When the GPIOn pin (used to bring the device out of HALT) is driven low, the oscillator is turned on and the oscillator
wake-up sequence is initiated. The GPIO pin should be driven high only after the oscillator has stabilized. This
enables the provision of a clean clock signal during the PLL lock sequence. Because the falling edge of the GPIO pin
asynchronously begins the wakeup process, care should be taken to maintain a low noise environment before
entering and during HALT mode.

E. Once the oscillator has stabilized, the PLL lock sequence is initiated, which takes 131,072 OSCCLK (X1/X2 or X1 or
XCLKIN) cycles. These 131,072 clock cycles are applicable even when the PLL is disabled (that is, code execution
will be delayed by this duration even when the PLL is disabled).

F. Clocks to the core and peripherals are enabled. The HALT mode is now exited. The device will respond to the
interrupt (if enabled), after a latency.

G. Normal operation resumes.

H. From the time the IDLE instruction is executed to place the device into low-power mode, wakeup should not be
initiated until at least 4 OSCCLK cycles have elapsed.

Figure 5-9. HALT Wake-Up Using GPIOn

F28M36H53B2, F28M36H33B2 INSTRUMENTS
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5.9.7 External Interrupt Electrical Data and Timing

Table 5-34. External Interrupt Timing Requirements®

MIN MAX| UNIT
twan) 2 Pulse duration, INT input low/high j\z:hcr;;o;;g lisco) * :"Nt(cs;:\z zzz:zz
(1) For an explanation of the input qualifier parameters, see Table 5-27.
(2) This timing is applicable to any GPIO pin configured for ADCSOC functionality.

Table 5-35. External Interrupt Switching Characteristics®
over recommended operating conditions (unless otherwise noted)
PARAMETER MIN MAX UNIT

taanT) Delay time, INT low/high to interrupt-vector fetch twaosw) + 12tysco) cycles
(1) For an explanation of the input qualifier parameters, see Table 5-27.

‘“—J‘* tw(INT)

XNMI, XINT1, XINT2 \ /

K—‘F taanT)

A""{;:::,ﬁ;; R st 4 InterruptVector)C

Figure 5-10. External Interrupt Timing
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5.10 Analog and Shared Peripherals

Concerto Shared Peripherals are accessible from both the Master Subsystem and the Control Subsystem.
The Analog Shared Peripherals include two 12-bit ADCs (Analog-to-Digital Converters), and six
Comparator + DAC (10-bit) modules. The ADC Result Registers are accessible by CPUs and DMAs of the
Master and Control Subsystems. All other analog registers, such as the ADC Configuration and
Comparator Registers, are accessible by the C28x CPU only. The Digital Shared Peripherals include the
IPC peripheral and the EPI. IPC is accessible by both CPUs; EPI is accessible by both CPUs and both
DMAs.

IPC is used for sending and receiving synchronization events between Master and Control subsystems to
coordinate execution of software running on both processors, or exchanging of data between the two
processors. EPI is used by this device to communicate with external memory and other devices.

For detailed information on the processor peripherals, see the Concerto F28M36x Technical Reference
Manual.

5.10.1 Analog-to-Digital Converter

Figure 5-11 shows the internal structure of each of the two ADC peripherals that are present on Concerto.
Each ADC has 16 channels that can be programmed to select analog inputs, select start-of-conversion
trigger, set the sampling window, and select end-of-conversion interrupt to prompt a CPU or DMA to read
16 result registers. The 16 ADC channels can be used independently or in pairs, based on the
assignments inside the SAMPLEMODE register. Pairing up the channels allows two analog inputs to be
sampled simultaneously—thereby, increasing the overall conversion performance.

5.10.1.1 Sample Mode

Each ADC has 16 programmable channels that can be independently programmed for analog-to-digital
conversion when corresponding bits in the SAMPLEMODE register are set to Sequential Mode. For
example, if bit 2 in the SAMPLEMODE register is set to 0, ADC channels 4 and 5 are set to sequential
mode. Both the SOC4CTL and SOC5CTL registers can then be programmed to configure channels 4 and
5 to independently perform analog-to-digital conversions with results being stored in the RESULT4 and
RESULTS5 registers. "Independently” means that channel 4 may use a different SOC trigger, different
analog input, and different sampling window than the trigger, input, and window assigned to channel 5.

The 16 programmable channels for each ADC may also be grouped in 8 channel pairs when
corresponding bits in the SAMPLEMODE register are set to Simultaneous Mode. For example, if bit 2 in
the SAMPLEMODE register is set to 1, ADC channels 4 and 5 are set to Simultaneous Mode. The
SOCA4CTL register now contains configuration parameters for both channel 4 and channel 5, and the
SOCS5CTL register is ignored. While channel 4 and channel 5 are still using dedicated analog inputs (now
selected as pairs in the CHSEL field of SOC4CTL), they both share the same SOC trigger and Sampling
Window, with the results being stored in the RESULT4 and RESULTS5 registers.

The Simultaneous mode is made possible by two sample-and-hold units present in each ADC. Each
sample-and-hold unit has its own mux for selecting analog inputs (see Figure 5-11). By programming the
SAMPLEMODE register, the 16 available channels can be configured as 16 independent channels,
8 channel pairs, or any combination thereof (for example, 10 sequential channels and 3 simultaneous
pairs).
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Figure 5-11. ADC
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5.10.1.2 Start-of-Conversion Triggers

There are eight external SOC triggers that go to each of the two ADC modules (from the Control
Subsystem). In addition to the eight external SOC triggers, there are also two internal SOC triggers
derived from EOC interrupts inside each ADC module (ADCINT1 and ADCINT?2). Registers INTSOCSEL1
and 2 are used to configure each of the 16 ADC channels for internal or external SOC sources. If internal
SOC is chosen for a given channel, the INTSOCSEL1 and 2 registers also select whether the internal
source is ADCINT1 or ADCINT2. If external SOC is chosen for a given ADC channel, the TRIGSEL field
of the corresponding SOCXCTL register selects which of the eight external triggers is used for SOC in that
channel. One analog-to-digital conversion can be performed at a time by the 12-bit ADC. The analog-to-
digital conversion priority is managed according to the state of the PRICTL register.

5.10.1.3 Analog Inputs

Analog inputs to each of the two ADC modules are organized in two groups—A and B, with each group
having a dedicated mux and sample-and-hold unit (see Figure 5-11). Mux A selects one of six possible
analog inputs through AIO MUX. Mux B selects one of seven possible analog inputs—six external inputs
through AIO MUX, and one from the internal VREFLO signal, which is currently tied to the Analog Ground.
The Mux A and Mux B inputs can be simultaneously or sequentially sampled by the two sample-and-hold
units according to the sampling window chosen in the SOCXCTL register for the corresponding channel.

5.10.1.4 ADC Result Registers and EOC Interrupts

Concerto analog-to-digital conversion results are stored in 32 Results Registers (16 for ADC1 and 16 for
ADC?2). The 16 ADCx channels can be programmed through the INTSELxNy registers to trigger up to
eight ADCINT interrupts per ADC module, when their results are ready to be read. The eight ADCINT
interrupts from ADC1 and the eight ADCINT interrupts from ADC2 are AND-ed together before
propagating to both the Master Subsystem and the Control Subsystem, announcing that the Result
Registers are ready to be read by a CPU or DMA (see Figure 6-3).
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5.10.1.5 ADC Electrical Data and Timing

Table 5-36. ADC Electrical Characteristics
over recommended operating conditions (unless otherwise noted)

PARAMETER MIN TYP MAX UNIT
DC SPECIFICATIONS
Resolution 12 Bits
ADC clock 2 375 MHz
Sample Window 7 64 c'IAo?:Es
ACCURACY
INL (Integral nonlinearity) -4 LSB
DNL (Differential nonlinearity) -1 15 LSB
Offset error Iri)(czl:il:)t%QEOi Sl_ngl_e Se” = ° “ LSB

Executing periodic self-
recalibration -4 0 4

Overall gain error with internal reference —-60 60 LSB
Overall gain error with external reference -40 40 LSB
Channel-to-channel offset variation -4 LSB
Channel-to-channel gain variation -4 4 LSB
VRerLo iNput current -100 HA
VReFH! input current 100 HA
ANALOG INPUT
Analog input voltage with internal reference 0 3.3 \%
Analog input voltage with external reference VREFLO VREFHI \%
VRerLo input voltage Vssa 0.66 \%
VRerH! input voltage 2.64 Vbba \%
Input capacitance 5 pF
Input leakage current +2 pA
ADDITIONAL
ADC SNR 65 dB
ADC SINAD 62 dB
ADC THD (50 kHz) —-65 dB
ENOB (SNR) 10.1 Bits
SFDR 66 dB

Table 5-37. External ADC Start-of-Conversion Switching Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER MIN MAX UNIT
twabcsocl) Pulse duration, ADCSOCXO low 32teHco) cycles
le—— tyancsoct)
ADCSOCAO : |
or \ /
ADCSOCBO
Figure 5-12. ADCSOCAO or ADCSOCBO Timing
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5.10.2 Comparator + DAC Units

Figure 5-13 shows the internal structure of the six analog Comparator + DAC units present in Concerto
devices. Each unit compares two analog inputs (A and B) and assigns a value of ‘1’ when the voltage of
the A input is greater than that of the B input, or a value of ‘0’ when the opposite is true. The six A inputs
and six B inputs come from AIO_MUX1 and AIO_MUX2. All six B inputs can also be provided by the 10-
bit digital-to-analog units that are present in each comparator DAC. The 10-bit value for each DAC unit is
programmed in the respective DACVAL register. Another comparator register, COMPCTL, can be
programmed to select the source of the B input, to enable or disable the comparator circuit, to invert
comparator output, to synchronize comparator output to C28x SYSCLK, and to select the qualification
period (number of clock cycles). All six output signals from the six comparators can be routed out to the
device pins through GPIO_MUX2 pin mux.
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Figure 5-13. Comparator + DAC Units
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5.10.2.1 On-Chip Comparator and DAC Electrical Data and Timing

Table 5-38. Electrical Characteristics of the Comparator/DAC
over recommended operating conditions (unless otherwise noted)

PARAMETER | MIN TYP MAX UNITS
Comparator
Comparator Input Range Vssa — Vppa \
Comparator response time to GPIO 30 ns
Input Offset +5 mV
Input Hysteresis® 35 mv
DAC

DAC Output Range Vssa — Vbpa \
DAC resolution 10 bits
DAC settling time See Figure 5-14

DAC Gain -15 %
DAC Offset 10 mV
Monotonic Yes

INL +3 LSB

(1) Hysteresis on the comparator inputs is achieved with a Schmidt trigger configuration. This results in an effective 100-kQ feedback
resistance between the output of the comparator and the noninverting input of the comparator.
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Figure 5-14. DAC Settling Time
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5.10.3 Interprocessor Communications

Figure 5-15 shows the internal structure of the IPC peripheral used to synchronize program execution and
exchange of data between the Cortex-M3 and the C28x CPU. IPC can be used by itself when
synchronizing program execution or it can be used in conjunction with Message RAMs when coordinating
data transfers between processors. In either case, the operation of the IPC is the same. There are two
independent sides to the IPC peripheral—MTOC (Master to Control) and CTOM (Control to Master).

The MTOC IPC is used by the Master Subsystem to send events to the Control Subsystem. The MTOC
IPC typically sends events to the Control Subsystem by using the following registers: MTOCIPCSET,
MTOCIPCFLG/MTOCIPCSTS ®, and MTOCIPCACK. Each of the 32 bits of these registers represents
32 independent channels through which the Cortex-M3 CPU can send up to 32 events to the C28x CPU
through software handshaking. Additionally, the first 4 bits of the MTOCIPC registers are supplemented
with interrupts. To send an event through channel 2 from Cortex-M3 to C28x, for example, the Cortex-M3
and C28x CPUs use bit 2 of the MTOCIPCSET, MTOCIPCFLG/MTOCIPCSTS, MTOCIPCACK registers.
The handshake starts with the Cortex-M3 polling bit 2 of the MTOCIPCFLG register to make sure bit 2 is
‘0. Next, the Cortex-M3 writes a ‘1’ into bit 2 of the MTOCIPCSET register to start the handshake. In the
mean time, the C28x is continually polling the MTOCIPCSTS register while waiting for the message. As
soon as the Cortex-M3 writes ‘1’ to bit 2 of the MTOCIPCSET register, bit 2 of
MTOCIPCFLG/MTOCIPCSTS also turns ‘1’, thus announcing the event to the C28x. As soon as the C28x
CPU reads a ‘1’ from the MTOCIPCSTS register, the C28x CPU should acknowledge by writing a ‘1’ to
bit 2 of the MTOCIPCACK register, which in turn, clears bit 2 of the MTOCIPCFLG/MTOCIPCSTS
register, enabling the Cortex-M3 to send another message. Because the first four channels (bits 0, 1, 2, 3)
are backed up by interrupts, both processors in the above example can use IPC interrupt 2 instead of
polling to increase performance.

A similar handshake is also used when sending data (not just event) from the Master Subsystem to the
Control Subsystem, but with two additional steps. Before setting a bit in the MTOCIPCSET register, the
Cortex-M3 should first load the MTOC Message RAM with a block of data that is to be made available to
the C28x. In the second additional step, the C28x should read the data before setting a bit in the
MTOCIPCACK register. This way, no data gets lost during multiple data transfers through a given block of
the message RAM.

The CTOM IPC is used by the Control Subsystem to send events to the Master Subsystem. The CTOM
IPC typically sends events to the Master Subsystem by using the following three registers: CTOMIPCSET,
CTOMIPCFLG/CTOMIPCSTS, and CTOMIPCACK. The process is exactly the same as that for the MTOC
IPC communication above.

(1) Physically, MTOCIPCFLG/MTOCIPCSTS is one register, but it is referred to as the MTOCIPCFLG register when the Cortex-M3 CPU
reads it, and as the MTOCIPCSTS register when the C28x CPU reads it.
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Figure 5-15. IPC
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5.10.4 External Peripheral Interface

The EPI provides a high-speed parallel bus for interfacing external peripherals and memory. EPI is
accessible from both the Master Subsystem and the Control Subsystem. EPI has several modes of
operation to enable glueless connectivity to most types of external devices. Some EPI modes of operation
conform to standard microprocessor address/data bus protocols, while others are tailored to support a
variety of fast custom interfaces, such as those communicating with field-programmable gate arrays
(FPGASs) and complex programmable logic devices (CPLDSs).

The EPI peripheral can be accessed by the Cortex-M3 CPU, the Cortex-M3 DMA, the C28x CPU, and the
C28x DMA over the high-performance AHB bus. The Cortex-M3 CPU and the pDMA drive AHB bus
cycles directly through the Cortex-M3 Bus Matrix. The C28x CPU and DMA also connect to the Cortex-M3
Bus Matrix, but not directly. Before entering the Cortex-M3 Bus Matrix, the native C28x CPU and DMA bus
cycles are first converted to AHB protocol inside the MEM32-to-AHB Bus Bridge. After that, they pass
through the Frequency Gasket to reduce the bus frequency by a factor of 2 or 4. Inside the Cortex-M3 Bus
Matrix, the Cortex-M3 bus cycles may have to compete with C28x bus cycles for access to the AHB bus
on the way to the EPI peripheral. See Figure 5-16 to see how EPI interfaces to the Concerto Master
Subsystem, the Concerto Control Subsystem, Resets, Clocks, and Interrupts.

NOTE
The Control Subsystem has no direct access to EPI in silicon revision 0 devices.

Depending on how the Real-Time Window registers are configured inside the Bus Matrix, the arbitration
between the Cortex-M3 and C28x bus cycles is fixed-priority with Cortex-M3 having higher priority than
C28x, or the C28x having the option to own the Bus Matrix for a fixed period of time (window)—effectively
stalling all Cortex-M3 accesses during that time. Another EPI register inside the Cortex-M3 Bus Matrix is
the Memory Protection Register, which enables assignments of chip-select spaces to Cortex-M3 or C28x
EPI accesses (or both). The assignments of chip-select spaces prevent a bus cycle (from any processor)
that does not own a given chip-select space, from getting through to EPI. The Real-time Window registers
are the only EPI-related registers that are configurable by the C28x. The Memory Protection Register is
configurable only by the Cortex-M3 CPU, as are all configuration registers inside the EPI peripheral.
Figure 5-16 shows the EPI registers and how they relate to individual blocks within the EPI.

Once a bus cycle arrives at the AHB bus interface inside the EPI peripheral, the bus cycle is routed to the
General-Purpose Block, SDRAM Block, or the Host Bus Module, depending on the operating mode
chosen through the EPI Configuration Register. Write cycles are buffered in a 4-word-deep Write FIFO;
therefore, in most cases, the write cycles do not stall the CPU or DMA unless the Write FIFO becomes
full. Read cycles can be handled in two different ways: blocking read cycles and nonblocking read cycles.
Blocking read cycles are implemented when the content of a Read Data Register is 0. Blocking reads stall
the CPU or DMA until the bus transaction completes. Nonblocking read cycles are triggered when a non-
zero value is written into a Read Data Register. A non-zero value being written into a Read Data register
triggers EPI to autonomously perform multiple data reads in the background (without involving CPU or
DMA) according to values stored inside the Read Address Register and the Read Size Register. The
incoming data is then temporarily stored in the Non-Blocking Read (NBR) FIFO until an EPI interrupt is
generated to prompt the CPU or DMA to read the FIFO without risk of stalling. Furthermore, EPI has
actually two sets of Data/Address/Size registers (set 0 and set 1) to enable ping-pong operation of
nonblocking reads. In a ping-pong operation, while the previously fetched data is being read by the CPU
or DMA from one end of the NBR FIFO, the next set of data words is simultaneously being deposited into
the other end of the NBR FIFO.
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Figure 5-16. EPI
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EPI can directly interrupt the Cortex-M3 CPU, the Cortex-M3 uDMA, and the C28x CPU (but not the C28x
DMA) through the EPI interrupt. Typically, EPI interrupts are used to prompt the CPU or DMA to move
data to and from EPI. There are four EPI Interrupt registers that control various facets of interrupt
generation, clearing, and masking. The EPI Interrupt can trigger uDMA to perform reads and writes
through DMA Channels 20 and 22. If a CPU is the intended recipient, the Cortex-M3 CPU is interrupted by
NVIC vector 69, and the C28x CPU is interrupted through the INT12/INTx6 vector to the PIE.

During EPI bus cycles, addresses entering the EPI module can propagate unchanged to the pins, or be
remapped to different addresses according to values stored in the EPI Address Map Register in
conjunction with the most significant bit of the incoming address.

The EPI's three primary operating modes are: the General-Purpose Mode, the SDRAM Mode, and the
Host Bus Mode (including 8-bit and 16-bit versions).

5.10.4.1 EPI General-Purpose Mode

The EPI General-Purpose Mode is designed for high-speed clocked interfaces such as ones
communicating with FPGAs and CPLDs. The high-speed clocked interfaces are different from the slower
Host Bus interfaces, which have more relaxed timings that are compatible with established protocols like
ones used to communicate with 8051 devices. Support of bus cycle framing and precisely controlled
clocking are the additional features of the General-Purpose Mode that differentiate the General-Purpose
Mode from the 8-bit and 16-bit Host Bus Modes.

Framing allows multiple bus transactions to be grouped together with an output signal called FRAME. The
slave device responding to the bus cycles may use this signal to recognize related words of data and to
speed up their transfers. The frame lengths are programmable and may vary from 1 to 30 clocks,
depending on the clocking mode used.

Precise clocking is accomplished with a dedicated clock output pin (CLK). Devices responding the bus
cycles can synchronize to CLK for faster transfers. The clock frequency can be precisely controlled
through the Baud Rate Control block. This output clock can be gated or free-running. A gated approach
uses a setup-time model in which the EPI clock controls when bus transactions are starting and stopping.
A free-running EPI clock requires another method for determining when data is live, such as the frame pin
or RD/WR strobes.

These and numerous other aspects of the General-Purpose Mode are controlled through the General-
Purpose Configuration Register and the General-Purpose Configuration2 Register. The clocking for the
General-Purpose Mode is configured through the EPI Baud Register of the EPI Baud Rate Control block.

See Figure 5-17 for a snapshot of the General-Purpose Mode registers, modes, and features. For more
detailed maps of the General-Purpose Mode, see Table 5-39.
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Figure 5-17. EPI General-Purpose Modes
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Table 5-39. EPI MODES — General-Purpose Mode (EPICFG/MODE = 0x0)

EPI PORT NAME EPI SIGNAL FUNCTION DEVICE PIN
GENERAL- GENERAL- GENERAL- GENERAL-
ACCESSIBLE BY | ACCESSIBLE BY PURPOSE PURPOSE PURPOSE PURPOSE (AVAILABLE GPIOMUX_1
Cortex-M3 C28x SIGNAL SIGNAL SIGNAL SIGNAL MUXING CHOICES FOR EPI)
(D8, A20) (D16, A12) (D24, Ad) (D30, NO ADDR)
EPIOSO DO DO DO DO PH3_GPIO51
EPIOS1 D1 D1 D1 D1 PH2_GPIO50
EPI0S2 D2 D2 D2 D2 PC4_GPIO68
EPIOS3 D3 D3 D3 D3 PC5_GPIO69
EPIOS4 D4 D4 D4 D4 PC6_GPIO70
EPIOS5 D5 D5 D5 D5 PC7_GPIO71
EPI0OS6 D6 D6 D6 D6 PHO_GPIO48
EPIOS7 D7 D7 D7 D7 PH1_GPIO49
EPIOS8 A0 D8 D8 D8 PEO_GPIO24
EPIOS9 Al D9 D9 D9 PE1_GPIO25
EPI0S10 A2 D10 D10 D10 PH4_GPIO52
EPIOS11 A3 D11 D11 D11 PH5_GPIO53
EPIOS12 A4 D12 D12 D12 PF4_GPIO36
EPIOS13 A5 D13 D13 D13 PGO_GPIO40
EPI0S14 A6 D14 D14 D14 PG1_GPIO41
EPI0S15 A7 D15 D15 D15 PF5_GPIO37
EPIOS16 A8 AO D16 D16 PJO_GPIO56
EPIOS17 A9 Al D17 D17 PJ1_GPIO57
EPIOS18 Al10 A2 D18 D18 PJ2_GPIO58
EPI0S19 All A3 D19 D19 PD4_GPIO20 PJ3_GPIO59
EP10S20 Al12 A4 D29 D29 PD2_GPIO18
EPI0S21 A13 A5 D21 D21 PD3_GPIO19
EPI0S22 Al4 A6 D22 D22 PB5_GPIO13
EPI0S23 Al15 A7 D23 D23 PB4_GPIO12
EPI0S24 Al6 A8 AO D24 PE2_GPIO26
EPI10S25 Al7 A9 Al D25 PE3_GPIO27
EP10S26 A18 A10 A2 D26 PH6_GPIO54
EPI10S27 A19/RDY A11/RDY A3/RDY D27 PH7_GPIO55
EPI0S28 WR WR WR D28 PD5_GPIO21 PJ4_GPIO60
EPI0S29 RD RD RD D29 PD6_GPI1022 PJ5_GPIO61
EPIOS30 FRAME FRAME FRAME D30 PD7_GPI023 PJ6_GPIO062
EPI0S31 CLK CLK CLK D31 PG7_GPI0O47
EPI0S32 X X X X PF2_GPI034 PCO_GPIO64
EPIOS33 X X X X PF3_GPIO35 PC1_GPIO65
EPI0OS34 X X X X PE4_GPl1028
EPIOS35 X X X X PE5_GPIO29
EPI0S36 X X X X PB7_GPIO15 PC3_GPIO67
EPI0S37 X X X X PB6_GPIO14 PC2_GPIO66
EPI0S38 X X X X PF6_GPIO38 PE4_GPI0O28
EPIOS39 X X X X PG2_GPl042
EPI0S40 X X X X PG5_GPI045
EPIOS41 X X X X PG6_GPI046
EPI10S42 X X X X PN6_GPIO102
EPI10S43 X X X X PN7_GPIO103
Copyright © 2012-2020, Texas Instruments Incorporated Specifications 83

Submit Documentation Feedback

Product Folder Links: F28M36P63C2 F28M36P53C2 F28M36H53B2 F28M36H33B2


http://www.ti.com/product/f28m36p63c2?qgpn=f28m36p63c2
http://www.ti.com/product/f28m36p53c2?qgpn=f28m36p53c2
http://www.ti.com/product/f28m36h53b2?qgpn=f28m36h53b2
http://www.ti.com/product/f28m36h33b2?qgpn=f28m36h33b2
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS825F&partnum=F28M36P63C2
http://www.ti.com/product/f28m36p63c2?qgpn=f28m36p63c2
http://www.ti.com/product/f28m36p53c2?qgpn=f28m36p53c2
http://www.ti.com/product/f28m36h53b2?qgpn=f28m36h53b2
http://www.ti.com/product/f28m36h33b2?qgpn=f28m36h33b2

F28M36P63C2, F28M36P53C2 [/ F{EXAS
F28M36H53B2, F28M36H33B2 NSTRUMENTS
SPRS825F —OCTOBER 2012—REVISED JUNE 2020 www.ti.com

5.10.4.2 EPI SDRAM Mode

The EPI SDRAM Mode combines high performance, low cost, and low pin use to access up to
512 megabits (Mb) of external memory. Main features of the EPI SDRAM interface are:

Supports x16 (single data rate) SDRAM

Supports low-cost SDRAMs up to 64 megabytes (MB) [or 512Mb]

Includes automatic refresh and access to all banks, rows

Includes Sleep/STANDBY Mode to keep contents active with minimal power drain
Multiplexed address/data interface for reduced pin count

See Figure 5-18 for a snapshot of the SDRAM Mode registers and supported memory sizes. For more
detailed maps of the SDRAM Mode, see Table 5-40.

| ericonrigres | | soramcrares |

SDRAM DATA

SIZE SIZE
SIZE=0 64 MBit 16
SIZE=1 128 MBit 16
SIZE=2 256 MBit 16
SIZE=3 512 MBit 16

Figure 5-18. EPI SDRAM Mode
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Table 5-40. EP| MODES — SDRAM Mode (EPICFG/MODE = 0x1)

EPI PORT NAME EPI SIGNAL FUNCTION DEVICE PIN
ACCESSIBLE BY ACCESSIBLE BY COLUMN/ROW A (AVAILABLE GPIOMUX_1
Cortex-M3 C28x ADDRESS MUXING CHOICES FOR EPI)
EPIOSO A0 DO PH3_GPIO51
EPI0S1 Al D1 PH2_GPIO50
EPI0S2 A2 D2 PC4_GPIO68
EPIOS3 A3 D3 PC5_GPI069
EPIOS4 A4 D4 PC6_GPIO70
EPIOS5 A5 D5 PC7_GPIO71
EPIOS6 A6 D6 PHO_GPI048
EPI0S7 A7 D7 PH1_GPIO49
EPI0S8 A8 D8 PEO_GPI024
EPIOS9 A9 D9 PE1_GPIO25
EPI0S10 A10 D10 PH4_GPI052
EPIOS11 All D11 PH5_GPI053
EPI0S12 A12 D12 PF4_GPIO36
EPI0S13 BAO D13 PGO_GPIO40
EPI0S14 BA1 D14 PG1_GPIO41
EPIOS15 D15 PF5_GPIO37
EPI0S16 DQML PJO_GPIO56
EPIOS17 DQMH PJ1_GPIO57
EPI0S18 CAS PJ2_GPIO58
EPI0S19 RAS PD4_GPI020 PJ3_GPIO59
EPI0S28 WE PD5_GPI021 PJ4_GPIO60
EPI0S29 cs PD6_GPI022 PJ5_GPIO61
EPI0S30 CKE PD7_GPI023 PJ6_GPI062
EPI0S31 CLK PG7_GPIO47
EPI0S20 X PD2_GPIO18
EPI0S21 X PD3_GPIO19
EPI0S22 X PB5_GPIO13
EPI0S23 X PB4_GPIO12
EPI0S24 X PE2_GPIO26
EPI0S25 X PE3_GPI027
EPI0S26 X PH6_GPIO54
EPI0S27 X PH7_GPIO55
EPI0S32 X PF2_GPIO34 PCO_GPIO64
EPI0S33 X PF3_GPIO35 PC1_GPIO65
EPI0S34 X PE4_GPIO28
EPI0S35 X PE5_GPI029
EPI0S36 X PB7_GPIO15 PC3_GPIO67
EPI0S37 X PB6_GPIO14 PC2_GPI066
EPI0S38 X PF6_GPI038 PE4_GPIO28
EPI0S39 X PG2_GPIO42
EPI0S40 X PG5_GPI0O45
EPI0S41 X PG6_GPIO46
EPI0S42 X PN6_GPI0102
EPI0S43 X PN7_GPI0103
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5.10.4.3 EPI Host Bus Mode

There are two versions of the EPI Host Bus Mode: an 8-bit version (HB-8) and a 16-bit version (HB-16).
Section 5.10.4.3.1 discusses the EPI 8-Bit Host Bus Mode. Section 5.10.4.3.2 discusses the EPI 16-Bit
Host Bus Mode.

5.10.4.3.1 EPI 8-Bit Host Bus (HB-8) Mode

The 8-Bit Host Bus (HB-8) Mode uses fewer data pins than the 16-Bit Host Bus (HB-16) Mode; hence,
more pins are available for address. The HB-8 Mode is also slower than the General-Purpose Mode in
order to accommodate older logic. The HB-8 Mode is selected with the MODE field of EPI Configuration
Register. Within the HB-8 Mode, two additional registers are used to select address/data muxing, chip
selects, and other options. These registers are the HB-8 Configuration Register and the HB-8
Configuration2 Register. See Figure 5-19 for a snapshot of HB-8 registers, modes, and features.

| ericonrigres | | HpsconricRes | | HBs conFiGa R |
. . .
] ] ]
] ] ]
] ] ]
] ]
MODE = HB-8 : :
! ! ADDRESS  DATA READY
| RANGE SIZE SIGNAL
MODE = MUXED :
1 1
! CSCFG = ALE AO—A27 8 NO
i CSCFG=1CS AO— A27 8 NO
! CSCFG =2 CS AO-A26 8 NO
]
: CSCFG = ALE +2 CS AO—A25 8 NO
:
. 1
MODE = NOMUX '
]
]
! CSCFG = ALE AD- A9 8 NO
i CSCFG=1CS AO-A19 8 NO
! CSCFG =2 CS AO-A18 8 NO
]
: CSCFG = ALE +2 CS AO-AL7 8 NO
1 ]
MODE = FIFO i
1
CSCFG=2CS N/A 8 NO
CSCFG = ALE +2 CS N/A 8 NO

Figure 5-19. EPI 8-Bit Host Bus Mode

5.10.4.3.1.1 HB-8 Muxed Address/Data Mode

The HB-8 Muxed Mode multiplexes address signals with low-order data signals. For this reason, the
Muxed Mode allows for a larger address space as compared to the Non-Muxed Mode. The HB-8 Muxed
Mode is selected with the MODE field of the HB-8 Configuration Register. In addition to data and address
signals, the HB-8 Muxed Mode also features the ALE signal (indicating to an external latch to capture
address and hold the address until the data phase); RD and WR data strobes; and 1-4 CS (chip select)
signals to enable one of four external peripherals. The ALE and CS options are chosen with the CSCFG
field of the HB-8 Configuration2 Register. For more detailed maps of the HB-8 Muxed Mode, see Table 5-
41.
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Table 5-41. EPI MODES - 8-Bit Host-Bus Mode (EPICFG/MODE = 0x2),

Muxed (EPIHB16CFG/MODE = 0x0)

EPI PORT NAME EPI SIGNAL FUNCTION DEVICE PIN
WITH WITH WITH WITH
ACCESSIBLE BY | ACCESSIBLE BY ADDRESS ONE TWO ALE AND TWO (AVAILABLE GPIOMUX_1
Cortex-M3 C28x LATCH ENABLE CHIP SELECT CHIP SELECTS | CHIP SELECTS MUXING CHOICES FOR EPI)
(CSCFG =0x0) | (CSCFG =0x1) | (CSCFG=0x2) | (CSCFG =0x3)

EPIOSO ADO ADO ADO ADO PH3_GPIO51

EPIOS1 AD1 AD1 AD1 AD1 PH2_GPIO50

EPIOS2 AD2 AD2 AD2 AD2 PC4_GPIO68

EPIOS3 AD3 AD3 AD3 AD3 PC5_GPIO69

EPIOS4 AD4 AD4 AD4 AD4 PC6_GPIO70

EPIOS5 AD5 AD5 AD5 AD5 PC7_GPIO71

EPIOS6 AD6 AD6 AD6 AD6 PHO_GPIO48

EPIOS7 AD7 AD7 AD7 AD7 PH1_GPIO49

EPIOS8 A8 A8 A8 A8 PEO_GPIO024

EPIOS9 A9 A9 A9 A9 PE1_GPIO25

EPIOS10 Al10 A10 Al10 A10 PH4_GPIO52

EPI0S11 All All All All PH5_GPIO53

EPI0S12 Al12 Al12 Al12 Al12 PF4_GPIO36

EPI0S13 A13 Al13 A13 Al13 PGO0_GPIO40

EPIOS14 Al4 Al4 Al4 Al4 PG1_GPlO41

EPIOS15 Al15 Al15 Al15 Al15 PF5_GPIO37

EPIOS16 Al6 Al6 Al6 Al6 PJO_GPIO56

EPI0S17 Al7 Al7 Al7 Al7 PJ1_GPIO57

EPI0S18 A18 A18 A18 A18 PJ2_GPIO58

EPI0S19 A19 A19 A19 A19 PD4_GPIO20 PJ3_GPIO59
EPI0S20 A20 A20 A20 A20 PD2_GPIO18

EPI0OS21 A21 A21 A21 A21 PD3_GPIO19

EPI0S22 A22 A22 A22 A22 PB5_GPIO13

EPI10S23 A23 A23 A23 A23 PB4_GPIO12

EP10S24 A24 A24 A24 A24 PE2_GPIO26

EPI10S25 A25 A25 A25 A25 PE3_GPIO27

EPI0S26 A26 A26 A26 CSO PH6_GPIO54

EPI0S27 A27 A27 Cs1 Cs1 PH7_GPIO55

EPIOS30 ALE CSO0 CSO ALE PD7_GPI023 PJ6_GPIO62
EPI10S29 WR WR WR WR PD6_GPIO22 PJ5_GPIO61
EPI10S28 RD RD RD RD PD5_GPIO21 PJ4_GPIO60
EPIOS31 X X X X PG7_GPI047

EPI0S32 X X X X PF2_GPIO34 PCO_GPIO64
EPI0S33 X X X X PF3_GPIO35 PC1_GPIO65
EPI0S34 X X X X PE4_GPIO28

EPI0S35 X X X X PE5_GPIO29

EPI0OS36 X X X X PB7_GPIO15 PC3_GPIO67
EPIOS37 X X X X PB6_GPIO14 PC2_GPIO66
EPIOS38 X X X X PF6_GPIO38 PE4_GPIO28
EPI0S39 X X X X PG2_GPI0O42

EP10S40 X X X X PG5_GPI045

EPI0S41 X X X X PG6_GPI046

EPI0S42 X X X X PN6_GPI0102

EPI0S43 X X X X PN7_GPIO103
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5.10.4.3.1.2 HB-8 Non-Muxed Address/Data Mode

The HB-8 Non-Muxed Mode uses dedicated pins for address and data signals. For this reason, the Non-
Muxed Mode has reduced address reach as compared to the Muxed Mode. The HB-8 Non-Muxed Mode
is selected with the MODE field of the HB-8 Configuration Register. In addition to data and address
signals, the HB-8 Non-Muxed Mode also features the ALE signal (indicating to an external latch to capture
address and hold the address until the data phase); RD and WR data strobes; and 1-4 CS (chip select)
signals to enable one of four external peripherals. The ALE and CS options are chosen with the CSCFG
field of the HB-8 Configuration2 Register. For more detailed maps of the HB-8 Non-Muxed Mode, see
Table 5-42.

Table 5-42. EPI MODES - 8-Bit Host-Bus Mode (EPICFG/MODE = 0x2),
Non-Muxed (EPIHB16CFG/MODE = 0x1)

EPI PORT NAME EPI SIGNAL FUNCTION DEVICE PIN
WITH WITH WITH WITH
ACCESSIBLE BY | ACCESSIBLE BY ADDRESS ONE TWO ALE AND TWO (AVAILABLE GPIOMUX_1
Cortex-M3 C28x LATCH ENABLE | CHIP SELECT | CHIP SELECTS | CHIP SELECTS MUXING CHOICES FOR EPI)
(CSCFG = 0x0) | (CSCFG =0x1) | (CSCFG=0x2) | (CSCFG = 0x3)
EPIOSO DO DO DO DO PH3_GPIO51
EPIOS1 D1 D1 D1 D1 PH2_GPIO50
EPIOS2 D2 D2 D2 D2 PC4_GPIO68
EPIOS3 D3 D3 D3 D3 PC5_GPIO69
EPIOS4 D4 D4 D4 D4 PC6_GPIO70
EPIOS5 D5 D5 D5 D5 PC7_GPIO71
EPI0S6 D6 D6 D6 D6 PHO_GPIO48
EPIOS7 D7 D7 D7 D7 PH1_GPIO49
EPIOS8 A0 A0 A0 A0 PEO_GPI024
EPIOS9 Al Al Al Al PE1_GPIO25
EPI0S10 A2 A2 A2 A2 PH4_GPIO52
EPIOS11 A3 A3 A3 A3 PH5_GPIO53
EPI0S12 A4 A4 A4 A4 PF4_GPIO36
EPI0S13 A5 A5 A5 A5 PGO_GPIO40
EPI0S14 AB A6 AB A6 PG1_GPIO41
EPI0S15 A7 A7 A7 A7 PF5_GPIO37
EPI0S16 A8 A8 A8 A8 PJO_GPIO56
EPI0S17 A9 A9 A9 A9 PJ1_GPIO57
EPI0S18 A10 A10 A10 A10 PJ2_GPIO58
EPI0S19 All All All All PD4_GPI020 PJ3_GPIO59
EPI0S20 Al12 Al12 Al12 Al12 PD2_GPIO18
EPI0S21 Al13 A13 Al13 A13 PD3_GPIO19
EPI0S22 Al4 Al4 Al4 Al4 PB5_GPIO13
EPI0S23 Al5 Al5 Al5 Al5 PB4_GPIO12
EPI0S24 Al6 Al6 Al6 Al6 PE2_GPIO26
EPI0S25 Al7 Al7 Al7 Al7 PE3_GPIO27
EPI0S26 Al18 A18 Al18 Cso PH6_GPIO54
EPI0S27 A19 Al19 Cs1 Cs1 PH7_GPIO55
EPI0S30 ALE CSo CSo ALE PD7_GPIO23 PJ6_GPIO62
EPI0S29 WR WR WR WR PD6_GPI022 PJ5_GPIO61
EPI0S28 RD RD RD RD PD5_GPIO21 PJ4_GPIO60
EPI0S31 X X X X PG7_GPI0O47
EPI0S32 X X X X PF2_GPIO34 PCO_GPIO64
EPI0S33 X X X X PF3_GPIO35 PC1_GPIO65
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Table 5-42. EPI MODES - 8-Bit Host-Bus Mode (EPICFG/MODE = 0x2),
Non-Muxed (EPIHB16CFG/MODE = 0x1) (continued)

EPI PORT NAME EPI SIGNAL FUNCTION DEVICE PIN
WITH WITH WITH WITH
ACCESSIBLE BY | ACCESSIBLE BY ADDRESS ONE TWO ALE AND TWO (AVAILABLE GPIOMUX_1
Cortex-M3 C28x LATCH ENABLE | CHIP SELECT CHIP SELECTS | CHIP SELECTS MUXING CHOICES FOR EPI)
(CSCFG = 0x0) (CSCFG = 0x1) (CSCFG = 0x2) (CSCFG = 0x3)
EPI0S34 X X X X PE4_GPIO28
EPI0S35 X X X X PE5_GPIO29
EPI0S36 X X X X PB7_GPIO15 PC3_GPIO67
EPIOS37 X X X X PB6_GPIO14 PC2_GPIO66
EPIOS38 X X X X PF6_GPIO38 PE4_GPIO28
EPIOS39 X X X X PG2_GPl1042
EP10S40 X X X X PG5_GPI045
EPI0S41 X X X X PG6_GPIO46
EPI0S42 X X X X PN6_GPI0102
EPI0S43 X X X X PN7_GPIO103

5.10.4.3.1.3 HB-8 FIFO Mode

The HB-8 FIFO Mode uses 8 bits of data, removes ALE and address pins, and optionally adds external
FIFO Ful/Empty flag inputs. This scheme is used by many devices, such as radios, communication
devices (including USB2 devices), and some FPGA configuration (FIFO through block RAM). This FIFO
Mode presents the data side of the normal Host-Bus interface, but is paced by FIFO control signals. It is
important to consider that the FIFO Full/Empty control inputs may stall the EPI interface and can
potentially block other CPU or DMA accesses. For more detailed maps of the HB-8 FIFO Mode, see
Table 5-43.
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Table 5-43. EPI MODES - 8-Bit Host-Bus Mode (EPICFG/MODE = 0x2),
FIFO Mode (EPIHB16CFG/MODE = 0x3)

EPI PORT NAME EPI SIGNAL FUNCTION DEVICE PIN
ACGESSIBLESY | ACCESSBLESY | aipseiecr | odpSeects e A E
(CSCFG = 0x1) (CSCFG = 0x2)
EPIOSO DO DO PH3_GPIO51
EPIOS1 D1 D1 PH2_GPIO50
EPI0S2 D2 D2 PC4_GPIO68
EPIOS3 D3 D3 PC5_GPIO69
EPI0S4 D4 D4 PC6_GPIO70
EPIOS5 D5 D5 PC7_GPIO71
EPIOS6 D6 D6 PHO_GPI048
EPIOS7 D7 D7 PH1_GPIO49
EPI0S25 X cs1 PE3_GPIO27
EPI0S30 CSo CSo PD7_GPI023 PJ6_GPIO62
EPI0S27 FFULL FFULL PH7_GPIO55
EPI0S26 FEMPTY FEMPTY PH6_GPIO54
EPI0S29 WR WR PD6_GPI022 PJ5_GPIO61
EPI0S28 RD RD PD5_GPIO21 PJ4_GPIO60
EPIOS8 X X PEO_GPIO24
EPIOS9 X X PE1_GPIO25
EPI0S10 X X PH4_GPIO52
EPI0S11 X X PH5_GPIO53
EPI0S12 X X PF4_GPIO36
EPI0S13 X X PGO_GPIO40
EPI0S14 X X PG1_GPIO41
EPIOS15 X X PF5_GPIO37
EPI0S16 X X PJO_GPIO56
EPI0S17 X X PJ1_GPIO57
EPI0S18 X X PJ2_GPIO58
EPI0S19 X X PD4_GPI020 PJ3_GPIO59
EPI0S20 X X PD2_GPIO18
EPI0S21 X X PD3_GPIO19
EPI0S22 X X PB5_GPIO13
EPI0S23 X X PB4_GPIO12
EPI0S24 X X PE2_GPIO26
EPI0S32 X X PF2_GPIO34 PCO_GPIO64
EPI0S31 X X PG7_GPI0O47
EPI0S33 X X PF3_GPIO35 PC1_GPIO65
EPI0S34 X X PE4_GPI028
EPI0S35 X X PE5_GPIO29
EPI0S36 X X PB7_GPIO15 PC3_GPIO67
EPI0S37 X X PB6_GPIO14 PC2_GPIO66
EPI0S38 X X PF6_GPIO38 PE4_GPIO28
EPI0S39 X X PG2_GPI042
EPI0S40 X X PG5_GPI045
EPI0S41 X X PG6_GPIO46
EPI0S42 X X PN6_GPI0102
EPI0S43 X X PN7_GPI0103
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5.10.4.3.2 EPI 16-Bit Host Bus (HB-16) Mode

The 16-Bit Host Bus (HB-16) Mode uses fewer address pins than the 8-Bit Host Bus (HB-8) Mode; hence,
more pins are available for data. The HB-16 Mode is also slower than the General-Purpose Mode in order
to accommodate older logic. The HB-16 Mode is selected with the MODE field of EPI Configuration
Register. Within the HB-16 Mode, two additional registers are used to select address/data muxing, byte
selects, chip selects, and other options. These registers are the HB-16 Configuration Register and the
HB-16 Configuration2 Register. See Figure 5-20 for a snapshot of HB-16 registers, modes, and features.

EPI CONFIG REG HP16 CONFIG REG HB16 CONFIG2 REG

MODE = HB-16

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1
. ADDRESS  DATA  READY
. ' RANGE SIZE SIGNAL
' BSEL = YES
. 1
1
! ' CSCFG = ALE AO - A25 16 NO
1
: : CSCFG=1CS A0 - A25 16 NO
1
' ' CSCFG =2 CS AO-A24 16 NO
1
: : CSCFG = ALE+2CS AO-A23 16 NO
: : T
: BSEL = NO '
: i !
' ' CSCFG = ALE AO - A27 16 NO
1 1
! : CSCFG=1CS AO - A27 16 NO
' ' CSCFG=2CS AO-A26 16 NO
1 1
! ! CSCFG = ALE +2 CS A0 - A25 16 NO
1 1 :
MODE = NOMUX | !
1
i :
: BSEL = YES '
! [l
' ]
! ' CSCFG = ALE AO- A9 16 NO
1
: : CSCFG=1CS AO- A9 16 YES
1
' ' CSCFG=2CS AO- A8 16 YES
1
: ! CSCFG = ALE + 2 CS A0 - A7 16 YES
1
' : CSCFG=3CS A0 - A18 16 YES
1
| ! CSCFG =4CS AO-A16 16 YES
: ' T
: BSEL = NO '
: . !
' ' CSCFG = ALE A0 - A1l 16 NO
1 1
! : CSCFG=1CS A0 - A1l 16 YES
: ' CSCFG=2CS AO-A10 16 YES
1 1
! ! CSCFG = ALE + 2 CS AO— A9 16 YES
: ' CSCFG=3CS AO— A20 16 YES
1 1
! ! CSCFG =4CS A0 - A18 16 YES
1 1 1
MODE = FIFO i i
1
BSEL = DON'T CARE :
1
CSCFG=2CS N/A 16 NO
CSCFG = ALE + 2 CS N/A 16 NO
Figure 5-20. EPI 16-Bit Host Bus Mode
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5.10.4.3.2.1 HB-16 Muxed Address/Data Mode

The HB-16 Muxed Mode multiplexes address signals with low-order data signals. For this reason, the
Muxed Mode allows for a larger address space as compared to the Non-Muxed Mode. The HB-16 Muxed
Mode is selected with the MODE field of the HB-16 Configuration Register. In addition to data and address
signals, the HB-16 Muxed Mode also features the ALE signal (indicating to an external latch to capture
address and hold the address until the data phase); RD and WR data strobes; 1-4 CS (chip select)
signals to enable one of four external peripherals; and two BSEL (byte select) signals to accommodate
byte accesses to lower or upper half of 16-bit data. The Byte Selects are chosen with the BSEL field of the
HB-16 Configuration Register. The ALE and CS options are chosen with the CSCFG field of the HB-16
Configuration2 Register. For more detailed maps of the HB-16 Muxed Mode without Byte Selects, see

Table 5-44. For more detailed maps of the HB-16 Muxed Mode with Byte Selects, see Table 5-45.

Table 5-44. EPI MODES - 16-Bit Host-Bus Mode (EPICFG/MODE = 0x3),
Muxed (EPIHB16CFG/MODE = 0x0), Without Byte Selects (EPIHB16CFG/BSEL = 0x1),
and With Chip Selects (EPIHB16CFG2/CSCFG = 0x0,1,2,3)

EPI PORT NAME EPI SIGNAL FUNCTION DEVICE PIN
WITH WITH WITH WITH
ACCESSIBLE BY | ACCESSIBLE BY ADDRESS ONE TWO ALE AND TWO (AVAILABLE GPIOMUX_1
Cortex-M3 C28x LATCH ENABLE CHIP SELECT CHIP SELECTS CHIP SELECTS MUXING CHOICES FOR EPI)
(CSCFG =0x0) | (CSCFG =0x1) | (CSCFG=0x2) | (CSCFG = 0x3)
EPIOSO ADO ADO ADO ADO PH3_GPIO51
EPIOS1 AD1 AD1 AD1 AD1 PH2_GPIO50
EPIOS2 AD2 AD2 AD2 AD2 PC4_GPIO68
EPIOS3 AD3 AD3 AD3 AD3 PC5_GPIO69
EPIOS4 AD4 AD4 AD4 AD4 PC6_GPIO70
EPIOS5 AD5 AD5 AD5 AD5 PC7_GPIO71
EPI0OS6 AD6 AD6 AD6 AD6 PHO_GPIO48
EPIOS7 AD7 AD7 AD7 AD7 PH1_GPIO49
EPIOS8 AD8 AD8 AD8 AD8 PEO_GPIO24
EPIOS9 AD9 AD9 AD9 AD9 PE1_GPIO25
EPI0S10 AD10 AD10 AD10 AD10 PH4_GPIO52
EPIOS11 AD11 AD11 AD11 AD11 PH5_GPIO53
EPI0S12 AD12 AD12 AD12 AD12 PF4_GPIO36
EPIOS13 AD13 AD13 AD13 AD13 PGO0_GPIO40
EPIOS14 AD14 AD14 AD14 AD14 PG1_GPIO41
EPIOS15 AD15 AD15 AD15 AD15 PF5_GPIO37
EPIOS16 Al6 Al6 Al6 Al6 PJO_GPIO56
EPIOS17 Al7 Al7 Al7 Al7 PJ1_GPIO57
EPI0OS18 Al18 Al8 Al18 Al8 PJ2_GPIO58
EPIOS19 Al19 A19 Al19 A19 PD4_GPIO20 PJ3_GPIO59
EPI10S20 A20 A20 A20 A20 PD2_GPIO18
EPI10S21 A21 A21 A21 A21 PD3_GPIO19
EPI0S22 A22 A22 A22 A22 PB5_GPIO13
EPI0S23 A23 A23 A23 A23 PB4_GPIO12
EPI0S24 A24 A24 A24 A24 PE2_GPIO26
EPI0S25 A25 A25 A25 A25 PE3_GPIO27
EP10S26 A26 A26 A26 CSo PH6_GPIO54
EPI0S27 A27 A27 cs1 Cs1 PH7_GPIO55
EPIOS30 ALE CSO CSO0 ALE PD7_GPIO23 PJ6_GPIO62
EPI0S29 WR WR WR WR PD6_GPI1022 PJ5_GPIO61
EPI0S28 RD RD RD RD PD5_GPIO21 PJ4_GPIO60
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Table 5-44. EPI MODES - 16-Bit Host-Bus Mode (EPICFG/MODE = 0x3),
Muxed (EPIHB16CFG/MODE = 0x0), Without Byte Selects (EPIHB16CFG/BSEL = 0x1),
and With Chip Selects (EPIHB16CFG2/CSCFG = 0x0,1,2,3) (continued)

EPI PORT NAME

EPI SIGNAL FUNCTION

DEVICE PIN

Submit Documentation Feedback

Product Folder Links: F28M36P63C2 F28M36P53C2 F28M36H53B2 F28M36H33B2

WITH WITH WITH WITH
ACCESSIBLE BY | ACCESSIBLE BY ADDRESS ONE TWO ALE AND TWO (AVAILABLE GPIOMUX_1
Cortex-M3 C28x LATCH ENABLE CHIP SELECT CHIP SELECTS | CHIP SELECTS MUXING CHOICES FOR EPI)
(CSCFG =0x0) | (CSCFG =0x1) | (CSCFG=0x2) | (CSCFG = 0x3)

EPI0S31 X X X X PG7_GPI0O47

EPI0S32 X X X X PF2_GPIO34 PCO_GPIO64
EPIOS33 X X X X PF3_GPIO35 PC1_GPIO65
EPI0OS34 X X X X PE4_GPl1028

EPIOS35 X X X X PE5_GPIO29

EPI0S36 X X X X PB7_GPIO15 PC3_GPIO67
EPI0S37 X X X X PB6_GPIO14 PC2_GPIO66
EPIOS38 X X X X PF6_GPIO38 PE4_GPIO28
EPIOS39 X X X X PG2_GPl042

EPI0S40 X X X X PG5_GPI0O45

EPIOS41 X X X X PG6_GPI046

EP10S42 X X X X PN6_GPIO102

EPI10S43 X X X X PN7_GPIO103

Table 5-45. EPI MODES - 16-Bit Host-Bus (EPICFG/MODE = 0x3),
Muxed (EPIHB16CFG/MODE = 0x0), With Byte Selects (EPIHB16CFG/BSEL = 0x0),
and With Chip Selects (EPIHB16CFG2/CSCFG=0x0,1,2,3)
EPI PORT NAME EPI SIGNAL FUNCTION DEVICE PIN
WITH WITH WITH WITH
ACCESSIBLE BY | ACCESSIBLE BY ADDRESS ONE TWO ALE AND TWO (AVAILABLE GPIOMUX_1
Cortex-M3 C28x LATCH ENABLE CHIP SELECT CHIP SELECTS CHIP SELECTS MUXING CHOICES FOR EPI)
(CSCFG =0x0) | (CSCFG =0x1) | (CSCFG=0x2) | (CSCFG = 0x3)

EPIOSO ADO ADO ADO ADO PH3_GPIO51

EPIOS1 AD1 AD1 AD1 AD1 PH2_GPIO50

EPI0S2 AD2 AD2 AD2 AD2 PC4_GPIO68

EPIOS3 AD3 AD3 AD3 AD3 PC5_GPIO69

EPIOS4 AD4 AD4 AD4 AD4 PC6_GPIO70

EPIOS5 AD5 AD5 AD5 AD5 PC7_GPIO71

EPIOS6 AD6 AD6 AD6 AD6 PHO_GPIO48

EPIOS7 AD7 AD7 AD7 AD7 PH1_GPIO49

EPIOS8 AD8 AD8 AD8 AD8 PEO_GPIO24

EPIOS9 AD9 AD9 AD9 AD9 PE1_GPIO25

EPI0S10 AD10 AD10 AD10 AD10 PH4_GPIO52

EPIOS11 AD11 AD11 AD11 AD11 PH5_GPIO53

EPIOS12 AD12 AD12 AD12 AD12 PF4_GPIO36

EPIOS13 AD13 AD13 AD13 AD13 PGO0_GPIO40

EPI0S14 AD14 AD14 AD14 AD14 PG1_GPIO41

EPI0S15 AD15 AD15 AD15 AD15 PF5_GPIO37

EPIOS16 Al6 Al6 Al6 Al6 PJO_GPIO56

EPIOS17 Al7 Al7 Al7 Al7 PJ1_GPIO57

EPIOS18 A18 A18 A18 A18 PJ2_GPIO58

EPI0S19 A19 A19 A19 A19 PD4_GPIO20 PJ3_GPIO59
EP10S20 A20 A20 A20 A20 PD2_GPIO18

EPI10S21 A21 A21 A21 A21 PD3_GPIO19

EPI0S22 A22 A22 A22 A22 PB5_GPIO13
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Table 5-45. EPI MODES - 16-Bit Host-Bus (EPICFG/MODE = 0x3),
Muxed (EPIHB16CFG/MODE = 0x0), With Byte Selects (EPIHB16CFG/BSEL = 0x0),
and With Chip Selects (EPIHB16CFG2/CSCFG=0x0,1,2,3) (continued)

EPI PORT NAME EPI SIGNAL FUNCTION DEVICE PIN
WITH WITH WITH WITH
ACCESSIBLE BY | ACCESSIBLE BY ADDRESS ONE TWO ALE AND TWO (AVAILABLE GPIOMUX_1
Cortex-M3 C28x LATCH ENABLE | CHIP SELECT | CHIP SELECTS | CHIP SELECTS MUXING CHOICES FOR EPI)
(CSCFG =0x0) | (CSCFG=0x1) | (CSCFG=0x2) | (CSCFG = 0x3)
EPI0S23 A23 A23 A23 A23 PB4_GPIO12
EPI0S24 A24 A24 A24 BSELO PE2_GPIO26
EPI0S25 A25 A25 BSELO BSEL1 PE3_GPIO27
EPI0S26 BSELO BSELO BSEL1 CSO PH6_GPIO54
EPI0S27 BSEL1 BSEL1 Cs1 Cs1 PH7_GPIO55
EPI0S30 ALE CSO0 CSo ALE PD7_GPI023 PJ6_GPIO62
EPI0S29 WR WR WR WR PD6_GPI022 PJ5_GPIO61
EPI0S28 RD RD RD RD PD5_GPI021 PJ4_GPIO60
EPI0S31 X X X X PG7_GPI0O47
EPI0S32 X X x X PF2_GPIO34 PCO_GPIO64
EPI0S33 X X X X PF3_GPIO35 PC1_GPIO65
EPI0S34 X X X X PE4_GPI028
EPI0S35 X X X X PE5_GPIO29
EPI0S36 X X X X PB7_GPIO15 PC3_GPIO67
EPI0S37 X X X X PB6_GPIO14 PC2_GPIO66
EPI0S38 X X X X PF6_GPIO38 PE4_GPIO28
EPI0S39 X X X X PG2_GPI042
EPI0S40 X X X X PG5_GPI045
EPI0S41 X X X X PG6_GPI046
EPI0S42 X X X X PN6_GPI10102
EPI0S43 X X X X PN7_GPI0103

5.10.4.3.2.2 HB-16 Non-Muxed Address/Data Mode

The HB-16 Non-Muxed Mode uses dedicated pins for address and data signals. For this reason, the Non-
Muxed Mode has reduced address reach as compared to the Muxed Mode. The HB-16 Non-Muxed Mode
is selected with the MODE field of the HB-16 Configuration Register. In addition to data and address
signals, the HB-16 Non-Muxed Mode also features the ALE signal (indicating to an external latch to
capture address and hold the address until the data phase); RD and WR data strobes; 1-4 CS (chip
select) signals to enable one of four external peripherals; and two BSEL (byte select) signals to
accommodate byte accesses to lower or upper half of 16-bit data. The Byte Selects are chosen with the
BSEL field of the HB-16 Configuration Register. The ALE and CS options are chosen with the CSCFG
field of the HB-16 Configuration2 Register. For Non-Muxed bus cycles, most of the CSCFG modes also
support a RDY signal. The RDY input to EPI is used by an external peripheral to extend bus cycles when
the peripheral needs more time to complete reading or writing of data. While most EPI modes use up to
32 pins, the Non-Muxed CSCFG modes with 3 and 4 Chip Selects use 12 additional pins to extend the
address reach and the number of CS signals. For detailed maps of HB-16 Non-Muxed Modes without
Byte Selects, see Table 5-46 and Table 5-47. For detailed maps of HB-16 Non-Muxed Modes with Byte
Selects, see Table 5-48 and Table 5-49.
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Table 5-46. EPI MODES - 16-Bit Host-Bus Mode (EPICFG/MODE = 0x3),
Non-Muxed (EPIHB16CFG/MODE = 0x1), Without Byte Selects (EPIHB16CFG/BSEL = 0x1),
and With Chip Selects (EPIHB16CFG2/CSCFG = 0x0,1,2,3)

EPI PORT NAME EPI SIGNAL FUNCTION DEVICE PIN
WITH WITH WITH WITH
ACCESSIBLEBY | ACCESSIBLEBY | ADDRESS LATCH ONE TWO ALE AND TWO (AVAILABLE GPIOMUX_1
Cortex-M3 C28x ENABLE CHIP SELECT CHIP SELECTS CHIP SELECTS MUXING CHOICES FOR EPI)
(CSCFG = 0x0) (CSCFG = 0x1) (CSCFG = 0x2) (CSCFG = 0x3)
EPIOSO DO DO DO DO PH3_GPIOS51
EPIOS1 D1 D1 D1 D1 PH2_GPIO50
EPI0S2 D2 D2 D2 D2 PC4_GPIO68
EPIOS3 D3 D3 D3 D3 PC5_GPIO69
EPI0S4 D4 D4 D4 D4 PC6_GPIO70
EPIOS5 D5 D5 D5 D5 PC7_GPIO71
EPI0S6 D6 D6 D6 D6 PHO_GPIO48
EPIOS7 D7 D7 D7 D7 PH1_GPIO49
EPI0S8 D8 D8 D8 D8 PEO_GPI024
EPIOS9 D9 D9 D9 D9 PE1_GPIO25
EPI0S10 D10 D10 D10 D10 PH4_GPIO52
EPI0S11 D11 D11 D11 D11 PH5_GPIO53
EPI0S12 D12 D12 D12 D12 PF4_GPIO36
EPI0S13 D13 D13 D13 D13 PGO_GPI040
EPI0S14 D14 D14 D14 D14 PG1_GPIO41
EPI0S15 D15 D15 D15 D15 PF5_GPIO37
EPI0S16 A0 AO A0 AO PJO_GPIO56
EPI0S17 Al Al Al Al PJ1_GPIO57
EPI0S18 A2 A2 A2 A2 PJ2_GPIO58
EPI0S19 A3 A3 A3 A3 PD4_GPIO20 PJ3_GPIO59
EPI0S20 A4 A4 A4 A4 PD2_GPIO18
EPI0S21 A5 A5 A5 A5 PD3_GPIO19
EPI0S22 A6 A6 A6 A6 PB5_GPIO13
EPI0S23 A7 A7 A7 A7 PB4_GPIO12
EPI0S24 A8 A8 A8 A8 PE2_GPIO26
EPI0S25 A9 A9 A9 A9 PE3_GPI027
EPI0S26 A10 A10 A10 TS0 PH6_GPIO54
EPI0S27 All All CS1 Cs1 PH7_GPIOS5
EPI0S30 ALE Cso Cso ALE PD7_GPIO23 PJ6_GPIO62
EPI0S29 WR WR WR WR PD6_GPI022 PJ5_GPIO61
EPI0S28 RD RD RD RD PD5_GPI021 PJ4_GPIO60
EPI0S32 X RDY RDY RDY PF2_GPIO34 PCO_GPIO64
| | | | | | |
EPI0S31 X X X X PG7_GPIOA47
EPI0S33 X X X X PF3_GPIO35 PC1_GPIO65
EPI0S34 X X X X PE4_GPI028
EPI0S35 X X X X PE5_GPI029
EPI0S36 X X X X PB7_GPIO15 PC3_GPIO67
EPI0S37 X X X X PB6_GPIO14 PC2_GPIO66
EPI0S38 X X X X PF6_GPIO38 PE4_GPIO28
EPI0S39 X X X X PG2_GPIO42
EPI0S40 X X X X PG5_GPIO45
EPI0S41 X X X X PG6_GPIO46
EPI0S42 X X X X PN6_GPIO102
EPI0S43 X X X X PN7_GPIO103
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Table 5-47. EPI MODES - 16-Bit Host-Bus Mode (EPICFG/MODE=0x3),
Non-Muxed (EPIHB16CFG/MODE = 0x1), Without Byte Selects (EPIHB16CFG/BSEL = 0x1),
and With Additional Chip Selects (EPIHB16CFG2/CSCFG = 0x5,7)

EPI PORT NAME 'f:ﬂ,\‘s(':ﬂ\g?\f DEVICE PIN EPI PORT NAME iﬂﬁéﬂ‘g’\"‘ DEVICE PIN
ACCESSIBLE = ACCESSIBLE Ul ACCESSIBLE = ACCESSIBLE /LGS
o o THREE (AVAILABLE GPIOMUX_1 o o FOUR (AVAILABLE GPIOMUX_1
Cortor s o CHIP SELECTS | MUXING CHOICES FOR EPI) Cortor i o CHIP SELECTS | MUXING CHOICES FOR EPI)
(CSCFG = 0x7) (CSCFG = 0x5)
EPI0SO DO PH3_GPIO51 EPI0SO DO PH3_GPIO51
EPI0S1 D1 PH2_GPIO50 EPI0S1 D1 PH2_GPIO50
EPI0S2 D2 PC4_GPIO68 EPI0S2 D2 PC4_GPIO68
EPI0S3 D3 PC5_GPIO69 EPI0S3 D3 PC5_GPIO69
EPI0S4 D4 PC6_GPIO70 EPI0S4 D4 PC6_GPIO70
EPI0S5 D5 PC7_GPIO71 EPI0S5 D5 PC7_GPIO71
EPI0S6 D6 PHO_GPIO48 EPI0S6 D6 PHO_GPIO48
EPI0S7 D7 PH1_GPIO49 EPI0S7 D7 PH1_GPIO49
EPI0S8 D8 PEO_GPIO24 EPI0S8 D8 PEO_GPIO24
EPI0S9 DY PE1 GPIO25 EPI0S9 D9 PE1 GPIO25
EPI0S10 D10 PH4_GPIO52 EPI0S10 D10 PH4_GPIO52
EPI0S11 D11 PH5_GPIO53 EPI0S11 D11 PH5_GPIO53
EPI0S12 D12 PF4_GPIO36 EPI0S12 D12 PF4_GPIO36
EPI0S13 D13 PGO_GPIO40 EPI0S13 D13 PGO_GPIO40
EPI0S14 D14 PGL_GPIO41 EPIOS14 D14 PG1_GPIO41
EPI0S15 D15 PF5_GPIO37 EPI0S15 D15 PF5_GPIO37
EPI0S16 A0 PJ0_GPIOS6 EPI0S16 A0 PJO_GPIOS6
EPI0S17 AL PJL_GPIOS7 EPI0S17 Al PJ1_GPIOS7
EPI0S18 A2 PJ2_GPIOSS EPI0S18 A2 PJ2_GPIOSS
EPI0S19 A3 PD4_GPIO20  PJ3_GPIO59 EPI0S19 A3 PD4_GPIO20  PJ3_GPIO59
EPI0S20 A4 PD2_GPIO18 EPI0S20 A4 PD2_GPIO18
EPI0S21 A5 PD3_GPIO19 EPI0S21 A5 PD3_GPIO19
EPI0S22 A6 PB5_GPIO13 EPI0S22 A6 PB5_GPIO13
EPI0S23 A7 PB4_GPIO12 EPI0S23 A7 PB4_GPIO12
EPI0S24 A8 PE2_GPIO26 EPI0S24 A8 PE2_GPIO26
EPI0S25 A9 PE3_GPIO27 EPI0S25 A9 PE3_GPIO27
EPI0S26 AL0 PH6_GPIO54 EPI0S26 A10 PH6_GPIO54
EPI0S36 ALl PB7_GPIO15  PC3 GPIO67 EPI0S36 All PB7 GPIO1S  PC3 GPIO67
EPI0S37 AL2 PB6_GPIO14  PC2_GPIO66 EPI0S37 A12 PB6_GPIO14  PC2_GPIO66
EPI0S38 AL3 PF6_GPIO38  PE4 GPIO28 EPI0S38 A13 PF6_GPIO38  PE4 GPIO28
EPI0S39 AlL4 PG2_GPIO42 EPI0S39 Al4 PG2_GPIO42
EPI0S27 Al5 PH7_GPIOS55 EPI0S40 Al5 PG5_GPIO45
EPI0S35 AL6 PE5_GPIO29 EPI0S41 Al6 PG6_GPIO46
EPI0S40 AL7 PG5_GPIO45 EPI0S42 AL7 PN6_GPIO102
EPI0S41 A8 PG6_GPIO46 EPI0S43 Al8 PN7_GPIO103
EPI0S42 AL9 PN6_GPIO102 EPI0S30 Tso PD7 GPIO23  PJ6_GPIO62
EPI0S43 A20 PN7_GPIO103 EPI0S27 cs1 PH7_GPIOS5
EPI0S30 TS0 PD7_GPIO23  PJ6_GPIO62 EPI0S34 cs2 PE4_GPIO28
EPI0S34 T2 PE4_GPIO28 EPI0S33 s PF3 GPIO35  PCL_GPIO65
EPI0S33 cs3 PF3_GPIO35  PC1 GPIOB5 | ‘ ‘

‘ ‘ ‘ EPI0S29 WR PD6_GPIO22  PJ5_GPIO61
EPI0S29 WR PD6_GPIO22  PJ5_GPIO61 EPI0S28 RD PD5_GPIO21  PJ4_GPIOGO
EPI0S28 RD PD5_GPIO21  PJ4_GPIO60 EPI0S32 RDY PF2_GPIO34  PCO_GPIOG4
EPI0S32 RDY PF2_GPIO34  PCO_GPIO64 ‘ ‘ ‘

‘ ‘ ‘ EPI0S31 X PG7_GPIO47
EPI0S31 X PG7_GPIO47 EPI0S35 M PE5_GPIO29
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Table 5-48. EPI MODES - 16-Bit Host-Bus (EPICFG/MODE = 0x3),
Non-Muxed (EPIHB16CFG/MODE = 0x1), With Byte Selects (EPIHB16CFG/BSEL = 0x0),

and With Chip Selects (EPIHB16CFG2/CSCFG = 0x0,1,2,3)

EPI PORT NAME EPI SIGNAL FUNCTION DEVICE PIN
WITH WITH WITH WITH
ACCESSIBLE BY ACCESSIBLE BY | ADDRESS LATCH ONE TWO ALE AND TWO (AVAILABLE GPIOMUX_1
Cortex-M3 C28x ENABLE CHIP SELECT CHIP SELECTS CHIP SELECTS MUXING CHOICES FOR EPI)
(CSCFG = 0x0) (CSCFG = 0x1) (CSCFG = 0x2) (CSCFG = 0x3)
EPIOSO DO DO DO DO PH3_GPIO51
EPIOS1 D1 D1 D1 D1 PH2_GPIO50
EPI0S2 D2 D2 D2 D2 PC4_GPI068
EPIOS3 D3 D3 D3 D3 PC5_GPIO69
EPI0S4 D4 D4 D4 D4 PC6_GPIO70
EPIOS5 D5 D5 D5 D5 PC7_GPIO71
EPIOS6 D6 D6 D6 D6 PHO_GPI048
EPIOS7 D7 D7 D7 D7 PH1_GPIO49
EPIOS8 D8 D8 D8 D8 PEO_GPIO24
EPIOS9 D9 D9 D9 D9 PE1_GPIO25
EPI0S10 D10 D10 D10 D10 PH4_GPIO52
EPIOS11 D11 D11 D11 D11 PH5_GPIO53
EPI0S12 D12 D12 D12 D12 PF4_GPIO36
EPI0S13 D13 D13 D13 D13 PGO_GPIO40
EPIOS14 D14 D14 D14 D14 PG1_GPlO41
EPIOS15 D15 D15 D15 D15 PF5_GPIO37
EPIOS16 A0 A0 A0 A0 PJO_GPIO56
EPIOS17 Al Al Al Al PJ1_GPIO57
EPI0S18 A2 A2 A2 A2 PJ2_GPIO58
EPI0S19 A3 A3 A3 A3 PD4_GPI020 PJ3_GPIO59
EPI0S20 A4 A4 A4 A4 PD2_GPIO18
EPI0S21 A5 A5 A5 A5 PD3_GPIO19
EPI0S22 A6 A6 A6 A6 PB5_GPIO13
EPI0S23 A7 A7 A7 A7 PB4_GPIO12
EPI0S24 A8 A8 A8 BSELO PE2_GPIO26
EPI0S25 A9 A9 BSELO BSEL1 PE3_GPI027
EPI0S26 BSELO BSELO BSEL1 CS0 PH6_GPIO54
EPI0S27 BSEL1 BSEL1 Cs1 Cs1 PH7_GPIO55
EPI0S30 ALE Cso CS0 ALE PD7_GPI023 PJ6_GPIO62
EPI0S29 WR WR WR WR PD6_GPI022 PJ5_GPIO61
EPI0S28 RD RD RD RD PD5_GPIO21 PJ4_GPIO60
EPI0S32 X RDY RDY RDY PF2_GPIO34 PCO_GPIO64
| | |
EPIOS31 X X X X PG7_GPIO47
EPI0S33 X X X X PF3_GPIO35 PC1_GPIO65
EPI0S34 X X X X PE4_GPI0O28
EPI0S35 X X X X PE5_GPIO29
EPI0S36 X X X X PB7_GPIO15 PC3_GPIO67
EPI0S37 X X X X PB6_GPIO14 PC2_GPIO66
EPI0S38 X X X X PF6_GPI038 PE4_GPIO28
EPI0S39 X X X X PG2_GPIO42
EPI0S40 X X X X PG5_GPIO45
EPI0S41 X X X X PG6_GPIO46
EPI0S42 X X X X PN6_GPI0102
EPI0S43 X X X X PN7_GPI0103
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Table 5-49. EPI MODES - 16-Bit Host-Bus (EPICFG/MODE = 0x3),
Non-Muxed (EPIHB16CFG/MODE = 0x1), With Byte Selects (EPIHB16CFG/BSEL = 0x0),
and With Additional Chip Selects (EPIHB16CFG2/CSCFG = 0x5,7)

EPI PORT NAME 'f:ﬂ,\‘s(':ﬂ\g?\f DEVICE PIN EPI PORT NAME iﬂﬁéﬂ‘g’\"‘ DEVICE PIN
ACCESSIBLE = ACCESSIBLE Ul ACCESSIBLE = ACCESSIBLE /LGS
o o THREE (AVAILABLE GPIOMUX_1 o o FOUR (AVAILABLE GPIOMUX_1
Cortor s o CHIP SELECTS | MUXING CHOICES FOR EPI) Cortor i o CHIP SELECTS | MUXING CHOICES FOR EPI)
(CSCFG = 0x7) (CSCFG = 0x5)
EPI0SO DO PH3_GPIO51 EPI0SO DO PH3_GPIO51
EPI0S1 D1 PH2_GPIO50 EPI0S1 D1 PH2_GPIO50
EPI0S2 D2 PC4_GPIO68 EPI0S2 D2 PC4_GPIO68
EPI0S3 D3 PC5_GPIO69 EPI0S3 D3 PC5_GPIO69
EPI0S4 D4 PC6_GPIO70 EPI0S4 D4 PC6_GPIO70
EPI0S5 D5 PC7_GPIO71 EPI0S5 D5 PC7_GPIO71
EPI0S6 D6 PHO_GPIO48 EPI0S6 D6 PHO_GPIO48
EPI0S7 D7 PH1_GPIO49 EPI0S7 D7 PH1_GPIO49
EPI0S8 D8 PEO_GPIO24 EPI0S8 D8 PEO_GPIO24
EPI0S9 DY PE1 GPIO25 EPI0S9 D9 PE1 GPIO25
EPI0S10 D10 PH4_GPIO52 EPI0S10 D10 PH4_GPIO52
EPI0S11 D11 PH5_GPIO53 EPI0S11 D11 PH5_GPIO53
EPI0S12 D12 PF4_GPIO36 EPI0S12 D12 PF4_GPIO36
EPI0S13 D13 PGO_GPIO40 EPI0S13 D13 PGO_GPIO40
EPI0S14 D14 PGL_GPIO41 EPIOS14 D14 PG1_GPIO41
EPI0S15 D15 PF5_GPIO37 EPI0S15 D15 PF5_GPIO37
EPI0S16 A0 PJ0_GPIOS6 EPI0S16 A0 PJO_GPIOS6
EPI0S17 AL PJL_GPIOS7 EPI0S17 Al PJ1_GPIOS7
EPI0S18 A2 PJ2_GPIOSS EPI0S18 A2 PJ2_GPIOSS
EPI0S19 A3 PD4_GPIO20  PJ3_GPIO59 EPI0S19 A3 PD4_GPIO20  PJ3_GPIO59
EPI0S20 A4 PD2_GPIO18 EPI0S20 A4 PD2_GPIO18
EPI0S21 A5 PD3_GPIO19 EPI0S21 A5 PD3_GPIO19
EPI0S22 A6 PB5_GPIO13 EPI0S22 A6 PB5_GPIO13
EPI0S23 A7 PB4_GPIO12 EPI0S23 A7 PB4_GPIO12
EPI0S24 A8 PE2_GPIO26 EPI0S24 A8 PE2_GPIO26
EPI0S40 A9 PG5_GPIO45 EPI0S40 A9 PG5_GPIO45
EPI0S41 AL0 PG6_GPIO46 EPI0S41 A10 PG6_GPIO46
EPI0S36 ALl PB7_GPIO15  PC3 GPIO67 EPI0S36 All PB7 GPIO1S  PC3 GPIO67
EPI0S37 AL2 PB6_GPIO14  PC2_GPIO66 EPI0S37 A12 PB6_GPIO14  PC2_GPIO66
EPI0S38 AL3 PF6_GPIO38  PE4 GPIO28 EPI0S38 A13 PF6_GPIO38  PE4 GPIO28
EPI0S39 AlL4 PG2_GPIO42 EPI0S39 Al4 PG2_GPIO42
EPI0S27 Al5 PH7_GPIOS55 EPI0S42 Al5 PN6_GPIO102
EPI0S35 AL6 PE5_GPIO29 EPI0S43 Al6 PN7_GPIO103
EPI0S42 Al17 PN6_GPI0102 EPI0S25 BSELO PE3_GPIO27
EPI0S43 A8 PN7_GPIO103 EPI0S26 BSELL PH6_GPIO54
EPI0S25 BSELO PE3_GPIO27 EPI0S30 Tso PD7 GPIO23  PJ6_GPIO62
EPI0S26 BSEL1 PH6_GPI054 EPI0S27 Cs1 PH7_GPIO55
EPI0S30 TS0 PD7_GPIO23  PJ6_GPIO62 EPI0S34 cs2 PE4_GPIO28
EPI0S34 T2 PE4_GPIO28 EPI0S33 s PF3 GPIO35  PCL_GPIO65
EPI0S33 cs3 PF3_GPIO35  PC1 GPIOB5 | ‘ ‘

‘ ‘ ‘ EPI0S29 WR PD6_GPIO22  PJ5_GPIO61
EPI0S29 WR PD6_GPIO22  PJ5_GPIO61 EPI0S28 RD PD5_GPIO21  PJ4_GPIOGO
EPI0S28 RD PD5_GPIO21  PJ4_GPIO60 EPI0S32 RDY PF2_GPIO34  PCO_GPIOG4
EPI0S32 RDY PF2_GPIO34  PCO_GPIO64 ‘ ‘ ‘

‘ ‘ ‘ EPI0S31 X PG7_GPIO47
EPI0S31 X PG7_GPIO47 EPI0S35 M PE5_GPIO29
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5.10.4.3.2.3 HB-16 FIFO Mode

The HB-16 FIFO Mode uses 16 bits of data, removes ALE and address pins, and optionally adds external
FIFO Ful/Empty flag inputs. This scheme is used by many devices, such as radios, communication
devices (including USB2 devices), and some FPGA configuration (FIFO through block RAM). This FIFO
Mode presents the data side of the normal Host-Bus interface, but is paced by FIFO control signals. It is
important to consider that the FIFO Full/Empty control inputs may stall the EPI interface and can
potentially block other CPU or DMA accesses. For detailed maps of the HB-16 FIFO Mode, see Table 5-

50.

Table 5-50. EPI MODES - 16-Bit Host-Bus Mode (EPICFG/MODE = 0x3),

FIFO Mode (EPIHB16CFG/MODE = 0x3)

EPI PORT NAME EPI SIGNAL FUNCTION DEVICE PIN
ACCESSBLEEY | ACCESSBLE®Y | apseiect | crpseecs | ((YALARLESPOMUCL
(CSCFG = 0x1) (CSCFG = 0x2)
EPI0SO DO DO PH3_GPIO51
EPIOS1 D1 D1 PH2_GPIO50
EPI0S2 D2 D2 PC4_GPIO68
EPI0S3 D3 D3 PC5_GPIO69
EPI0S4 D4 D4 PC6_GPIO70
EPI0S5 D5 D5 PC7_GPIO71
EPI0S6 D6 D6 PHO_GPIO48
EPI0S7 D7 D7 PH1_GPIO49
EPI0S8 D8 D8 PEO_GPIO24
EPI0S9 D9 D9 PE1_GPIO25
EPIOS10 D10 D10 PH4_GPIO52
EPIOS11 D11 D11 PH5_GPIO53
EPIOS12 D12 D12 PF4_GPIO36
EPI0S13 D13 D13 PGO_GPI040
EPIOS14 D14 D14 PG1_GPlO41
EPIOS15 D15 D15 PF5_GPIO37
EPI0S25 X Cs1 PE3_GPIO27
EPIOS30 CSo CSo PD7_GPIO23 PJ6_GPIO62
EPI0S27 FFULL FFULL PH7_GPIO55
EPI0S26 FEMPTY FEMPTY PH6_GPIO54
EPI0S29 WR WR PD6_GPIO22 PJ5_GPIO61
EPI0S28 RD RD PD5_GPIO21 PJ4_GPIO60
EPI0S32 X X PF2_GPIO34 PCO_GPIO64
EPIOS16 X X PJO_GPIO56
EPIOS17 X X PJ1_GPIO57
EPIOS18 X X PJ2_GPIO58
EPIOS19 X X PD4_GPIO20 PJ3_GPIO59
EPI0S20 X X PD2_GPIO18
EPI0S21 X X PD3_GPIO19
EPI0S22 X X PB5_GPIO13
EPI0S23 X X PB4_GPIO12
EPI0S24 X X PE2_GPIO26
EPI0S31 X X PG7_GPI047
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Table 5-50. EPI MODES - 16-Bit Host-Bus Mode (EPICFG/MODE = 0x3),

FIFO Mode (EPIHB16CFG/MODE = 0x3) (continued)

EPI PORT NAME EPI SIGNAL FUNCTION DEVICE PIN
ACGESSIBLEBY | ACCESSBLE®Y | apseiecr | crpseiecs | ((VALARLESPOMUCL
(CSCFG = 0x1) (CSCFG = 0x2)
EPI0S33 X X PF3_GPIO35 PC1_GPIO65
EPI0OS34 X X PE4_GPI1028
EPI0S35 X X PE5_GPI029
EPIOS36 X X PB7_GPIO15 PC3_GPIO67
EPIOS37 X X PB6_GPIO14 PC2_GPIO66
EPI0S38 X X PF6_GPIO38 PE4_GPI1028
EPI0S39 X X PG2_GPI1042
EPI0S40 X X PG5_GPI045
EPI0OS41 X X PG6_GPI046
EPI0S42 X X PN6_GPIO102
EPI0S43 X X PN7_GPIO103

5.10.4.4 EPI Electrical Data and Timing

The signal names in Figure 5-21 through Figure 5-29 are defined in Table 5-51.

Table 5-51. Signals in Figure 5-21 Through Figure 5-29

SIGNAL DESCRIPTION
AD Address/Data
Address Address output
ALE Address latch enable
BAD Bank Address/Data
BSELO, BSEL1 Byte select
CAS Column address strobe
CKE Clock enable
CLK, Clock Clock
Command Command signal
[ Chip select
Data Data signals
DQMH Data mask high
DQML Data mask low
Frame Frame signal
iRDY Ready input
Muxed Address/Data | Multiplexed Address/Data
RAS Row address strobe
RD/OE Read enable/Output enable
WE, WR Write enable
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Table 5-52. EPI SDRAM Interface Switching Characteristics
(see Figure 5-21, Figure 5-22, and Figure 5-23)

over recommended operating conditions (unless otherwise noted)

NO. PARAMETER MIN MAX | UNIT
El tecky Cycle time, SDRAM clock 20 ns
E2 tw(CkH) Pulse duration, SDRAM clock high 10 ns
E3 tw(ckL) Pulse duration, SDRAM clock low 10 ns
E4 tda(ck-ov) Delay time, clock to output valid -5 5 ns
E5 ta(ck-omv) Delay time, clock to output invalid -5 ns
E6 ta(ck-02) Delay time, clock to output high-impedance -5 5 ns
E7 tsu(AD-cK) Setup time, input before clock 10 ns
E8 th(ck-AD) Hold time, input after clock 0 ns
E9 tpy Power-up time 100 us
E10 |ty Precharge time, all banks 20 ns
E11 |ty Autorefresh 66 ns
E12 |turDp Program mode register 40 ns

(EP|0§:I3_1K;1\,J/—\E;1\_/[_\\_/’/V\\_/ o ’/V\%/ﬁv/hu/_\u/h@ﬁ\_/_\/ J\I\U TN

. e ee2] el A A ‘
(EPIOS;OE)I\I_/ M N—"NoP | \}\_/ NOP | ! NOM MOPV ! J?/F;d
(eposizozbaa <L NOP @?Q;XX@OQQXX PRE DX > OXEREE - OX 3 OKEOAE XX 0P SO AREEOX DK Acive X
QU DML ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Ak ‘
(EPIOS[17:16]), ,\’ I
et \ \ y \——QX Row
All Banks '

I G " " =0 O
EPI0SHAS) N \ A A—OX Bank 0>
(EF‘I(?SD [?551122]]) 3 3 3 A\

EO» (——E10—»¢——E11 —» e——E12—»|
A. If CSiis high at clock high time, all applied commands are NOP.
B. The Mode register may be loaded before the autorefresh cycles if desired.
C. JEDEC and PC100 specify three clocks.
D. Outputs are ensured High-Z after command is issued.
Figure 5-21. SDRAM Initialization and Load Mode Register Timing
CLK | | | i i i i i i | |
(EPIOSSHNM—/WW

cKe i 1 1 1 3 1 1 1

(EPI0S30) 54# r E5»‘ e ! ! Ee# e ! | | | | |

cs i i | | i i i i ‘

(EPI0S29) ‘ i i 3 i 1 i 3 i i ‘

WE 1 1 1 i 1 1 1 ‘ : i i
(eP0s22 3 3 3 3 3 : 3 ‘ ‘ 3 3
RAS : ‘ : : : : : : : : :
(EPI0S19) T T i | i | i i i i i
s > —

(EP10S18) | | | ‘ ‘ | | | | | |
DQMH, DQML 1 1 1 ‘ | E7 e i | ‘ 1
EPosiizie) 3 3 ‘ : ulE I : ‘ 3

AD [15:0 / : / :
P O Row > ‘ —<>Loata &{xoata 1><>< XPata y———————

I }
I I I I I I
| . | | | ! Burst !
I I I I I
| Activate | NOP NOP | Read ! NOP i Term |
I I I I I I
i I } | i

AD [15:0] driven out AD [15:0] driven out

«——— AD [15:0] driven in ——————»
I

Figure 5-22. SDRAM Read Timing
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Figure 5-23. SDRAM Write Timing
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Table 5-53. EPI Host-Bus 8 and Host-Bus 16 Interface Switching Characteristics
(see Figure 5-24, Figure 5-25, Figure 5-26, and Figure 5-27)

over recommended operating conditions (unless otherwise noted)

NO. PARAMETER MIN TYP MAX | UNIT
E16 | tywRr-WDATAVY) Delay time, WR to write data valid 5| ns
. — . . EPI
E17 | tywRIV-DATA) Delay time, WR invalid to data 2 clocks
E18 |tycs.ov) Delay time, CS to output valid -5 ns
E19 |tycs.om) Delay time, CS to output invalid -5 ns
= EPI
E20 | tw(sT) Pulse duration, WR/RD strobe low 2 clocks
E22 |t Pulse duration, ALE high 1 EPI
W(ALEH) ulse duration, ig clocks
E23 |t Pulse duration, CS low 4 EPI
w(CSL) ) clocks
E24 |t Delay time, ALE rising to WR/RD strobe fallin 2 EPI
d(ALE-ST) y ) g g clocks
E25 | ty(aLE-ADHZ) Delay time, ALE falling to Address/Data high-impedance 1 cIEEILs
Table 5-54. EPI Host-Bus 8 and Host-Bus 16 Interface Timing Requirements®
(see Figure 5-24 and Figure 5-26)
NO. MIN MAX | UNIT
El4 | tsyrpATA) Setup time, read data 10 ns
E15 | thrpATA) Hold time, read data 0 ns
(1) Setup time for FEMPTY and FFULL signals from clock edge is 2 system clocks (MIN).
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Data Data
A. BSELO and BSEL1