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TMS320F2837xS Microcontrollers

1 Device Overview

1.1

Features

TMS320C28x 32-bit CPU

200 MHz

IEEE 754 single-precision Floating-Point Unit
(FPU)

Trigonometric Math Unit (TMU)
Viterbi/Complex Math Unit (VCU-II)

Programmable Control Law Accelerator (CLA)

200 MHz

IEEE 754 single-precision floating-point
instructions

Executes code independently of main CPU

On-chip memory

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

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

Dual-zone security supporting third-party
development

Unique identification number

Clock and system control

Two internal zero-pin 10-MHz oscillators
On-chip crystal oscillator

Windowed watchdog timer module
Missing clock detection circuitry

1.2-V core, 3.3-V 1/O design
System peripherals

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

6-channel Direct Memory Access (DMA)
controller

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

Expanded Peripheral Interrupt controller (ePIE)
Multiple Low-Power Mode (LPM) support with
external wakeup

Communications peripherals

USB 2.0 (MAC + PHY)

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

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

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

Two Multichannel Buffered Serial Ports
(McBSPs)

Four Serial Communications Interfaces
(SCI/UART) (pin-bootable)
Two I12C interfaces (pin-bootable)

» Analog subsystem

Up to four Analog-to-Digital Converters (ADCs)

16-bit mode

— 1.1 MSPS each (up to 4.4-MSPS system
throughput)

— Differential inputs

— Up to 12 external channels

12-bit mode

— 3.5 MSPS each (up to 14-MSPS system
throughput)

— Single-ended inputs

— Up to 24 external channels

Single Sample-and-Hold (S/H) on each ADC

— Hardware-integrated post-processing of ADC
conversions

— Saturating offset calibration

— Error from setpoint calculation

— High, low, and zero-crossing compare,
with interrupt capability

— Trigger-to-sample delay capture

Eight windowed comparators with 12-bit Digital-
to-Analog Converter (DAC) references

Three 12-bit buffered DAC outputs

» Enhanced control peripherals

24 PWM channels with enhanced features

16 High-Resolution Pulse Width Modulator
(HRPWM) channels

— High resolution on both A and B channels of
8 PWM modules

— Dead-band support (on both standard and
high resolution)

Six Enhanced Capture (eCAP) modules
Three Enhanced Quadrature Encoder Pulse
(eQEP) modules

Eight Sigma-Delta Filter Module (SDFM) input
channels, 2 parallel filters per channel

— Standard SDFM data filtering

— Comparator filter for fast action for out of
range

A
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» Configurable Logic Block (CLB) » Package options:

— Augments existing peripheral capability
— Supports position manager solutions

Lead-free, green packaging
337-ball New Fine Pitch Ball Grid Array

+ Functional Safety-Compliant (NFBGA) [ZWT suffix]
— Developed for functional safety applications — 176-pin PowerPAD™ Thermally Enhanced Low-
— Documentation available to aid 1ISO 26262 Profile Quad Flatpack (HLQFP)
system design up to ASIL D; IEC 61508 up to [PTP suffix]
SIL 3; IEC 60730 up to Class C; and UL 1998 — 100-pin PowerPAD Thermally Enhanced Thin
up to Class 2 Quad Flatpack (HTQFP) [PZP suffix]
— Hardware integrity up to ASIL B, SIL 2 + Temperature options:
» Safety-related certification — T:-40°C to 105°C junction
— IS0 26262 certified up to ASIL B and IEC 61508 — S:—40°C to 125°C junction
certified up to SIL 2 by TUV SUD — Q: —40°C to 125°C free-air

(AEC Q100 qualification for automotive
applications)

1.2 Applications

e Medium/short range radar e Solar power optimizer

e Traction inverter motor control e String inverter

« HVAC large commercial motor control e Inverter & motor control

e Automated sorting equipment e On-board (OBC) & wireless charger
e CNC control e Linear motor segment controller

e AC charging (pile) station e Servo drive control module

e DC charging (pile) station e AC-input BLDC motor drive

e EV charging station power module e DC-input BLDC motor drive

» Energy storage power conversion system (PCS) e Industrial AC-DC

e Central inverter e Three phase UPS

1.3 Description

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

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

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

The F2837xS microcontroller family features a CLA real-time control coprocessor. The CLA is an
independent 32-bit floating-point processor that runs at the same speed as the main CPU. The CLA
responds to peripheral triggers and executes code concurrently with the main C28x CPU. This parallel
processing capability can effectively double the computational performance of a real-time control system.
By using the CLA to service time-critical functions, the main C28x CPU is free to perform other tasks, such
as communications and diagnostics.
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The TMS320F2837xS supports up to 1MB (512KW) of onboard flash memory with error correction code
(ECC) and up to 164KB (82KW) of SRAM. Two 128-bit secure zones are also available on the CPU for
code protection.

Performance analog and control peripherals are also integrated on the F2837xS MCU to further enable
system consolidation. Four independent 16-bit ADCs provide precise and efficient management of multiple
analog signals, which ultimately boosts system throughput. The new sigma-delta filter module (SDFM)
works in conjunction with the sigma-delta modulator to enable isolated current shunt measurements. The
Comparator Subsystem (CMPSS) with windowed comparators allows for protection of power stages when
current limit conditions are exceeded or not met. Other analog and control peripherals include DACS,
PWMs, eCAPs, eQEPs, and other peripherals.

Peripherals such as EMIFs, CAN modules (ISO 11898-1/CAN 2.0B-compliant), and a new uPP interface
extend the connectivity of the F2837xS. The uPP interface is a new feature of the C2000™ MCUs and
supports high-speed parallel connection to FPGAs or other processors with similar uPP interfaces. Lastly,
a USB 2.0 port with MAC and PHY lets users easily add universal serial bus (USB) connectivity to their
application.

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

Device Information®

PART NUMBER PACKAGE BODY SIZE
TMS320F28379SZWT nFBGA (337) 16.0 mm x 16.0 mm
TMS320F28377SZWT nFBGA (337) 16.0 mm x 16.0 mm
TMS320F28376SZWT nFBGA (337) 16.0 mm x 16.0 mm
TMS320F28375SZWT nFBGA (337) 16.0 mm x 16.0 mm
TMS320F28374SZWT nFBGA (337) 16.0 mm x 16.0 mm
TMS320F28379SPTP HLQFP (176) 24.0 mm x 24.0 mm
TMS320F28378SPTP HLQFP (176) 24.0 mm x 24.0 mm
TMS320F28377SPTP HLQFP (176) 24.0 mm x 24.0 mm
TMS320F28376SPTP HLQFP (176) 24.0 mm x 24.0 mm
TMS320F28375SPTP HLQFP (176) 24.0 mm x 24.0 mm
TMS320F28374SPTP HLQFP (176) 24.0 mm x 24.0 mm
TMS320F28379SPZP HTQFP (100) 14.0 mm x 14.0 mm
TMS320F28378SPZP HTQFP (100) 14.0 mm x 14.0 mm
TMS320F28377SPZP HTQFP (100) 14.0 mm x 14.0 mm
TMS320F28376SPZP HTQFP (100) 14.0 mm x 14.0 mm
TMS320F28375SPZP HTQFP (100) 14.0 mm x 14.0 mm
TMS320F28374SPZP HTQFP (100) 14.0 mm x 14.0 mm

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

Figure 1-1 shows the CPU system and associated peripherals.
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Figure 1-1. Functional Block Diagram
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2 Revision History

Changes from March 3, 2020 to June 25, 2020 (from H Revision (March 2020) to | Revision) Page
e Global: Changed "debug probe" to "JTAG debug probe”. ... s e aans 1
e Section 1.1 (Features): Updated "Functional Safety-Compliant” feature. Added "Safety-related certification”

L5 [0 1
e Section 5.1 (Absolute Maximum Ratings): Updated INput Clamp CUMENt. .....vveiiiireiiiireriisnrersnnnneesaanneesnnns 51
+ Table 5-4 (Reset (XRS) Timing Requirements): UPAEd tysia)y «++rrrreerrrerrrrmrmmmmmmmmmmmmimiesnasaaeeeeasanns 62
* Section 5.11.5.1 (SDFM Electrical Data and Timing (Using ASYNC)): Added WARNING about Mode 2
(Y= T 1= C=] g1 o T [ N 141
e Table 5-67 (SDFM Timing Requirements When Using Asynchronous GPIO (ASYNC) Option): Added four
parameters 10 MOAE 2 SECHION. .uuuuutiiutiiietire it s st te s s a e e saa s taaessaatsaatssasesanssannsannssnns 141
e Figure 5-58 (SDFM Timing Diagram — Mode 2): Updated figure. ....iiveereiiiirerriieersasneessnsnneesssnnnessannnenss 143
e Section 5.12.2.1 (12C Electrical Data and Timing): Updated NOTE about 12C module clock. ........cccvvveviinninnnnn 149
e Table 5-69 (I12C Timing Requirements): Updated table. ... ..ciieiiiiiiiiii i 149
e Table 5-70 (12C Switching Characteristics): Updated table. ........cooiiiiiiiiiiii e 149
* Figure 5-62 (12C Timing Diagram): Added figUre. ....oiiiieiiiiiiii i raaara s s ann s s rannneaanas 150
* Figure 5-70 (SCI Block Diagram): Updated figure. .....veeeiieeiiiiiiisiriisitssiessiessasssassannssassanssanesans 162
e Figure 5-73 (SPI Master Mode External Timing (Clock Phase = 1)): Updated Parameter 24. ........ccevvvvievninnnnns 169
» Table 5-80 (SPI Slave Mode Timing Requirements): Updated Parameter 25, tg,ste)s: «rrererereremenririmiiiannen. 170
» Table 6-2 (Addresses of Flash Sectors on F28379S, F28378S, F28377S, and F28375S): Updated START
ADDRESS and END ADDRESS of Flash ECC (Sector 14) to Flash ECC (SeCtor 27). ...viviieriiiiinrriniinneiinnes 182
e Table 6-5 (Peripheral Registers Memory Map): Added footnote about address overlap of PieCtrIRegs and
(O3 WS T 11 £ L= oL 185
e Section 6.15 (Functional Safety): Updated SECHON. ...uiieieiiiiesraineeraaneessaannesraannressaannessaanneessannneesnns 206
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e Section 1.2 (Applications): Updated SECHON. ..u..uueeiiieesiiineisaisesirassetsante s raanrsssaaanressaanrssaaannssssannsss 2
e Section 1.3 (Description): Updated SECLON. ....uuiiseiiteresirteriarsrteraseiaiessanrsassssassaaatssasssaessanrsraesiannens 2
e Figure 1-1 (Functional Block Diagram): Changed MRXX t0 MDRX. +.uiuuuteiiiiuteriranneersannressasnneesssnnnessssnneesnnns 4
e Table 3-1 (Device Comparison): Added number of CLB tileS. ....ivueiiieiiiiiiiiiiii i 9
» Section 5.1 (Absolute Maximum Ratings): Changed "Input clamp current" condition from "Digital input (per
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e Section 5.1: Added footnote about cONtiNUOUS ClAMP CUMTENT. ... .ueeiiiieei i rir e rriae s rr e raannneaaas 51

e Section 5.2 (ESD Ratings — Commercial): Added ANSI/ESDA/JEDEC JS-002 to charged-device model (CDM)..... 52
e Section 5.5.2 (Reducing Current Consumption): Updated list of methods for reducing the device current

Lot 0] =] U170 T e 57
» Section 5.6 (Electrical Characteristics): Added Vppio-por PAFAMETET. .uiueiiieiiie i ranenaes 58
e Section 5.9.1.5 (Supply Supervision): Added NOTE. ......ueiiiiiieiiiiirsiriires s ssaasrsssaansessaanrssaaannseaanns 61
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e Section 5.9.5 (Emulation/JTAG): Changed "emulator” to "debug probe". .......ccoiiiiiiiiiiiiiiiiiiii e 72
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Parameter 15 [t emuweyCLE)l: « e e rerarererermnerr 89
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* Figure 5-29 (Analog Subsystem Block Diagram (100-Pin PZP)): Updated ADC-A and ADC-B blocks by changing

"16-bits or 12-bits (selectable)” t0 "12-DitS". . ...ueiiiii i e 99
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to ensure proper fuNCiONAl OPEIALION. .+ . .uereiiiiee et i rs s e sasne e ssannnesaaannessaannnessannnessaannnessannnessannnes 104
e Table 5-51 (ADC Timings in 12-Bit Mode (SYSCLK Cycles)): Added footnote. .......ccvvieiviiriieiiiinriniiineinnen, 111
e Table 5-52 (ADC Timings in 16-Bit Mode): Added fOOtNOE. ... ..viiieiiiiiii i s 113
e Table 5-54 (Comparator Electrical Characteristics): Updated description of "Power-up time" parameter. ............ 118
e Table 5-54: Changed MAX Power-up time from 10 ps to 500 ps. Added footnote referencing the "Analog

27 Lol [0 F= o R L= (ST (=T oI To 1Y/ (o ) 118
e Table 5-54: Added TEST CONDITION for "Input referred offSet error. ......ocevviiiiiiiiiiiii e 118
e Table 5-54: Added Common Mode Rejection Ratio (CMRR). ....uiieiiiiiiiieiiiiiririss s raesninerannaaas 118
» Table 5-55 (CMPSS DAC Static Electrical Characteristics): Added footnote about maximum output voltage. ...... 120
» Section 5.10.3 (Buffered Digital-to-Analog Converter (DAC)): Updated SECLION. ....ccieveiiiinirriiiiieiiiinreeiainness 122
* Figure 5-44 (DAC Module Block Diagram): Updated figure. ....c.eeeiiiiiiiiiiieiiiisnsies s isninsssiinssssnannneess 122
e Section 5.10.3.1 (Buffered DAC Electrical Data and Timing): Added NOTE about keeping Vggry pin below Vppa

+ 0.3 V to ensure proper fUNCHONAl OPEratiON. . ..euuie s s st seiee s taanneessannressaannessaannrersaannesaaanneesaannnes 123
» Table 5-56 (Buffered DAC Electrical Characteristics): Updated description of "Power-up time" parameter. .......... 123
e Table 5-56: Changed MAX Power-up time from 10 ps to 500 ps. Added footnote referencing the "Analog

Bandgap ReferenCeS” AOVISOIY. ..uuueeiiiiieiiiitee ittt e saaaa s e s an e e s s aaans s aaaan st saannnssaaannnstsannnnssns 123
* Table 5-56: Changed "Trimmed offset error” to "OffSet €ITOr". .. ..uiiiiiiiiiiiiiiiiiii i i e 123
o Table 5-56: AAded TYP DINL VAIUE. ... .utittiatiniteiitistesitssss s s tssaassss s saa s saas s saassannssanssansssannsannss 123
o Table 5-56: AAded TYP INL VAIUE. . .uuutiteiaeinteiaseissssstssasssaaesssesaassssssaa s ssasssaassan s sanntsessannsannss 123
» Table 5-56: Changed description of Rpp t0 "Rpp PUIAOWN reSIStOr . .. ueiiiiiii i ine s 123
* Table 5-56: Changed "Reference load" to "Reference input reSiStanCe”. ....ouvviiiiieiiiiiriiiiiri e 123
e Table 5-56: Updated footnote about typiCal ValUES. ........eeiiiii i i e r e rran s e nane e anas 123
e Table 5-59 (ePWM Timing Requirements): Added fgpyyy and associated footnote. ...........cvveviiiiiiiiiinnnnn, 133
e Table 5-65 (High-Resolution PWM Timing Requirements): Added table. .......cceviiiiiiiiiiiiiiiiiiiiiriee e 138
e Section 5.11.5.2 (SDFM Electrical Data and Timing (Using 3-Sample GPIO Input Qualification)): Updated NOTE

about the SDFM Qualified GPIO (3-Sample) MOGE. +..uuiiutiiieiiiiie i ras s ranne e 144
e Section 5.12.3.1.2 (McBSP as SPI Master or Slave Timing): Updated SECtion. ........ioeeviiiiiiieiiiiiininieinnen, 156
» Figure 5-66 (McBSP Timing as SPI Master or Slave: CLKSTP = 10b, CLKXP = 0): Updated M28. Added M26. ... 159
e Figure 5-67 (McBSP Timing as SPI Master or Slave: CLKSTP = 11b, CLKXP = 0): Added M36. ........cccvvvinnnns 159
e Figure 5-68 (McBSP Timing as SPI Master or Slave: CLKSTP = 10b, CLKXP = 1): Updated M47. Added M45. ... 160
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* Figure 5-76 (USB Block Diagram): Removed "USB PHY" label and left arrow that were above "USB FS/LS

e 172
e Figure 6-1 (Functional Block Diagram): Changed MRXX t0 MDRX. +.uiiiuteriisuererianressssnneesssnnnessssnnessssnnness 180
e Section 6.3.2 (Flash Memory Map): Updated Addresses of Flash Sectors on F28379S, F28378S, F28377S, and

TS - o] [ P 182
» Section 6.3.2: Updated Addresses of Flash Sectors on F28376S and F28374S table. ..........ccoiiiiiiiiinnn, 182
e Section 6.9.1 (EMU Boot or Emulation Boot): Updated SECHON. ....eiiieiririiiiiiiiisiriiesisiinssisaisssssannens 199
e Table 6-14 (GPIO Pins Used by Each Peripheral Bootloader): Updated pin associations for GPIO28 and

L 2 200
* Section 6.14 (Configurable Logic Block (CLB)): Updated SECHON. ..vvveeiiueirinrrinnsrinsiiisiseiasisinssinsiineias 204
e Figure 6-5 (CLB Overview): Updated figUre. ....eiieeiiieiiiireiine s i ssns s ssse s sassnns 205
e Section 6.15 (Functional Safety): Added SECHON. ...uiieieiiiiiei i i rr e sraanrs s aaannneannas 206
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e Section 8 (Device and Documentation Support): Changed "Community Resources" section to "Support
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3 Device Comparison

Table 3-1 lists the features of each 2837xS device.

Table 3-1. Device Comparison
FEATURE® 28379S 28378S 28377S 28376S 28375S 28374S
E’Za\lc\ll'(l'ai%eaﬁyr?lgBGA ackage 337- | 176-  100- = 176- | 100- = 337- | 176- | 100- | 337- 176 = 100- = 337- & 176- | 100- @ 337- 176-  100-
e gcka g : Bal  Pin  Pin Pin | Pin | Bal | Pin | Pin Bal Pin Pin Bal Pin | Pin | Bal Pin | Pin
! package. ZWT PTP  PZP  PTP | PZP | ZWT | PTP | PZP | ZWT @ PTP | PZP | ZWT @ PTP | PZP | ZWT | PTP | PZP
PZP is an HTQFP package.)
Processor and Accelerators

Number 1

Frequency (MHz) 200

Floating-Point Unit
C28x (FPU) Yes

VCU-II Yes

TMU - Type 0 Yes

Number 1
CLA-Type 1

Frequency (MHz) 200
6-Channel DMA — Type 0 1

Memory

Flash (16-bit words) 1MB (512KW) 1MB (512KW) 1MB (512KW) 512KB (256KW) 1MB (512KW) 512KB (256KW)

Dedicated and Local
RAM Shared RAM

36KB (18KW)

(16-bit words) | Global Shared RAM
Total RAM

Code security for on-chip flash, RAM,

and OTP blocks
Boot ROM

Configurable Logic Block (CLB)
32-bit CPU timers
Watchdog timers

Nonmaskable Interrupt Watchdog
(NMIWD) timers

Crystal oscillator/External clock input

128KB (64KW)
164KB (82KW)

4 tiles

128KB (64KW)
164KB (82KW)

128KB (64KW)
164KB (82KW)

System

96KB (48KW)
132KB (66KW)

Yes

Yes

128KB (64KW)
164KB (82KW)

96KB (48KW)
132KB (66KW)

0-pin internal oscillator

1/0 pins
(shared)

External interrupts

GPIO

EMIF1 (16-bit or 32-bit)

EMIF
‘ EMIF2 (16-bit)

169 97 41

1 _
1 _ _

97 41

1 —

169 97 41

1 _ _

169 97 41

169 97 41

(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. For more information, see the C2000 Real-Time
Control Peripherals Reference Guide.
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Table 3-1. Device Comparison (continued)

FEATURE® 28379S 28378S 28377S 28376S 28375S 28374S

PEIEEnSR T3fpE 337- | 176- = 100- 176- | 100- & 337-  176- | 100- = 337- = 176- = 100- A 337- | 176- | 100- | 337- 176 | 100-

(ZWT is an nFBGA package. I q . q 5 I " " 1 " " I . . I " "

PTP is an HLQFP package. Bal Pin Pin Pin Pin Ba Pin Pin Bal Pin Pin Bal Pin Pin Ba Pin Pin

oy ZWT  PTP | PZP  PTP | PZP ZWT PTP | PZP | ZWT PTP | PZP  ZWT PTP | PZP A ZWT | PTP | PZP

is an HTQFP package.)
Analog Peripherals

MSPS 1.1 - 1.1
Conversion Time

ADC 16-bit | (ns)® 915 - 915

mode
Input pins 24 20 14 - 24 20 14 24 20 14
Channels (differential) 12 9 7 - 12 9 7 12 9 7
MSPS 35
Con?gersmn Time 280

ADC 12-bit | (NS)

mode Input pins 24 20 14 20 14 24 20 14 24 20 14 24 20 14 24 20 14
Channels 24 20 14 | 20 | 14 | 24 | 20 | 14 24 | 20 14 24 20 | 14 24 20 | 14
(single-ended)

Number of 16-bit or 12-bit ADCs 4 2 - 4 2 4 2 -

Number of 12-bit only ADCs - 4 2 - 4 2 4 2

Temperature sensor 1

CMPSS (each CMPSS has two

comparators and two internal DACs) 8 4 8 4 8 4 8 4 8 4 8 4

Buffered DAC 3

Control Peripherals®

eCAP inputs — Type 0 6

Enhanced Pulse Width Modulator

(€PWM) channels — Type 4 24 15 24 15 24 15 24 15 24 15 24 15

eQEP modules — Type 0 3 2 3 2 3 2 3 2 3 2 3 2

High-resolution ePWM channels — 16 9 16 9 16 9 16 9 16 9 16 9

Type 4

SDFM channels — Type 0 8 6 8 6 8 6 8 6 8 6 8 6

Communication Peripherals®

Controller Area Network (CAN) — P

Type 0¥

Inter-Integrated Circuit (12C) — Type 0 2

Multichannel Buffered Serial Port P

(McBSP) — Type 1

Serial Communications Interface

(SCI) — Type 0 4 3 4 3 4 3 4 3 4 3 4 3

Serial Peripheral Interface (SPI) —

3

Type 2

Universal Serial Bus (USB) — Type 0 1

uPP — Type O 1

Temperature and Qualification
. T: -40°C to 105°C Yes No
Junction
Temperature |S: —40°C to 125°C Yes
T

T Q: —40°C to 150°C® No No Yes No No Yes No

Free-Air

Temperature | Q: —40°C to 125°C® No No Yes No No Yes No

(Ta)

(2) Time between start of sample-and-hold window to start of sample-and-hold window of the next conversion.

(3) For devices that are available in more than one package, the peripheral count listed in the smaller package is reduced because the
smaller package has less device pins available. The number of peripherals internally present on the device is not reduced compared to
the largest package offered within a part number. See Section 4 to identify which peripheral instances are accessible on pins in the
smaller package.

(4) The CAN module uses the IP known as D_CAN. This document uses the names CAN and D_CAN interchangeably to reference this
peripheral.

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

10 Device Comparison Copyright © 2014-2020, Texas Instruments Incorporated

Submit Documentation Feedback

Product Folder Links: TMS320F28379S TMS320F28378S TMS320F28377S TMS320F28376S TMS320F28375S

TMS320F28374S


http://www.ti.com/product/tms320f28379s?qgpn=tms320f28379s
http://www.ti.com/product/tms320f28378s?qgpn=tms320f28378s
http://www.ti.com/product/tms320f28377s?qgpn=tms320f28377s
http://www.ti.com/product/tms320f28376s?qgpn=tms320f28376s
http://www.ti.com/product/tms320f28375s?qgpn=tms320f28375s
http://www.ti.com/product/tms320f28374s?qgpn=tms320f28374s
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS881I&partnum=TMS320F28379S
http://www.ti.com/product/tms320f28379s?qgpn=tms320f28379s
http://www.ti.com/product/tms320f28378s?qgpn=tms320f28378s
http://www.ti.com/product/tms320f28377s?qgpn=tms320f28377s
http://www.ti.com/product/tms320f28376s?qgpn=tms320f28376s
http://www.ti.com/product/tms320f28375s?qgpn=tms320f28375s
http://www.ti.com/product/tms320f28374s?qgpn=tms320f28374s
http://www.ti.com/product/TMS320F28379S
http://www.ti.com/product/TMS320F28378S
http://www.ti.com/product/TMS320F28377S
http://www.ti.com/product/TMS320F28376S
http://www.ti.com/product/TMS320F28375S
http://www.ti.com/product/TMS320F28374S

| }'EXAS TMS320F28379S, TMS320F28378S, TMS320F28377S
NSTRUMENTS TMS320F28376S, TMS320F28375S, TMS320F28374S
www.ti.com SPRS881| —AUGUST 2014—REVISED JUNE 2020

3.1 Related Products
For information about similar products, see the following links:
TMS320F2837xD Microcontrollers
The F2837xD series sets a new standard for performance with dual subsystems. Each subsystem
consists of a C28x CPU and a parallel control law accelerator (CLA), each running at 200 MHz. Enhancing
performance are TMU and VCU accelerators. New capabilities include multiple 16-bit/12-bit mode ADCs,
DAC, Sigma-Delta filters, USB, configurable logic block (CLB), on-chip oscillators, and enhanced versions
of all peripherals. The F2837xD is available with up to 1MB of Flash. It is available in a 176-pin QFP or
337-pin BGA package.
TMS320F2837xS Microcontrollers
The F2837xS series is a pin-to-pin compatible version of F2837xD but with only one C28x-CPU-and-CLA
subsystem enabled. It is also available in a 100-pin QFP to enable compatibility with the TMS320F2807x
series.
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4 Terminal Configuration and Functions

4.1 Pin Diagrams

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

1 2 3 4 5 6 7 8 9 10
W Vssa ADCINB1 | ADCINB3 | ADCINB5 VREFHIB VREFLOD Vss Vopio GPI0128 GPIO116 W
\% VREFHIA ADCINBO | ADCINB2 | ADCINB4 VREFHID VREFLOB Vssa GPIO124 | GPIO127 GPIO131 |i V

u ADCINAO ADCINA2 ADCINA4 ADCIN15 ADCIND1 ADCIND3 ADCIND5 GPIO123 GPIO126 GPIO130 U

T ADCINA1 ADCINA3 ADCINA5S ADCIN14 ADCINDO ADCIND2 ADCIND4 GPIO122 GPIO125 GPIO129 T

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

N Vss GPIO109 GPIO114 GPIO113 Vss Vss N

M Vbbio GPIO110 GPIO112 GPIO111 Vbplo VbbIo M Vss Vss Vss M

L GPIO27 GPI0O106 GPIO107 GPIO108 Vss Vss L Vss Vss Vss L

K GPI1026 GPIO25 GPI024 GPI023 Vbbp Vbbp K Vss Vss Vss K
1 2 777777777777777 s s 5 7 BT 8 9 10

A. Only the GPIO function is shown on GPIO terminals. See Table 4-1 for the complete, muxed signal name.

Figure 4-1. 337-Ball ZWT New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant A]
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1 12 13 14 15 16 17 18 19
w GPIO29 FLT1 TDI T™S TDO GPIO121 GPIO39 GPIO132 Vss
\ GPIO28 GPIO115 FLT2 TRST TCK GPIO36 GPI040 GPIO134 Vbbio
U GPIO31 GPIO117 GPIO32 GPI034 GPI10120 GPIO37 GPI0O41 GPIO135 | ERRORSTS
T GPIO30 GPIO118 GPIO33 GPIO35 GPIO119 GPIO38 GPIO136 GPIO137 GPIO138
R VDD3VFL VDD3VFL Vbb Vss Vss GPI1048 GPI1049 GPI050 GPIO51
P Vss Vss Vbb Vss Vss GPIO52 GPIO53 GPIO54 GPIO55
" 12 13 N Vbbio Vbbio GPIO56 GPIO58 GPIO57 GPIO139
M Vss Vss M Vss Vss GPIO59 GPIO60 GPIO141 GPIO140
L Vss Vss L VbbIio VbbIio GPI061 GPI1064 Vss GPIO142
K Vss Vss K Vss Vss GPIO65 GPI066 GPI1044 GPI045
11 A2 B 5 6 17 777777777 18 7777777777777 1 9

A. Only the GPIO function is shown on GPIO terminals. See Table 4-1 for the complete, muxed signal name.

Figure 4-2. 337-Ball ZWT New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant B]
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1"

12 G 5. 16 a7 18 777777777 19
J Vss Vss J Vbbp Vbbp GPI063 GPI1062 VREGENZ X2 J
H Vss Vss H Vss Vss Vbbosc Vbbosc Vssosc Vssosc H
G Vbb Vbb Vss Vss GPIO133 X1 G

1 12 13

F Vbb Vss VbbIo Vss Vss VbbIo GPIO144 GPIO143 XRS F
E Vbbp Vss Vbbio Vss Vss Vbbio GPIO145 GPIO47 GPI1046 E
\'\ D GPIO87 GPIO156 GPI0152 GPI0148 GPIO80 GPIO75 GPI0O147 GPI0O146 GPIO42 D
C GPIO86 GPIO155 GPIO151 GPIO83 GPIO79 GPIO76 GPIO74 GPI1068 GPIO43 C
B‘\x‘ GPI085 GPIO154 GPIO150 GPI1082 GPIO78 GPIO72 GPIO71 GPI1069 GPIO67 B
A :‘:‘y‘ GPI084 GPIO153 GPI0149 GPIO81 GPIO77 GPIO73 GPIO70 Vbbio Vss A

1 12 13 14 15 16 17 18 19

A. Only the GPIO function is shown on GPIO terminals. See Table 4-1 for the complete, muxed signal name.

Figure 4-3. 337-Ball ZWT New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant C]
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777777 1 2 8 4TS 8 9 10
J GPIO103 GPI0104 GPIO105 GPIO22 Vss Vss J Vss Vss Vss
H GPIO100 GPIO101 GPIO102 NC Vbbio Vbbio H Vss Vss Vss
G GPI1099 GPI08 GPIO9 VbbIo Vbbio Vbbio G
7 8 9 10
F GPI1098 GPI1020 GP1021 VbpIo Vss Vss VbpIo Vss Vbb VbbIo
E GPIO16 GPIO17 GPI018 GPIO19 Vss Vss VbbIio Vss Vbb VbbIo
D GPIO13 GPIO14 GPIO15 GPIO168 GPIO166 GPIO89 GPIO5 GPIO1 GPIO162 GPIO159
C GPIO11 GPIO12 GPIO96 GPIO167 GPIO165 GPIO88 GPIO4 GPIO0 GPI0161 GPIO158
B Vbbio GPIO10 GPIO95 GPIO93 GPIO91 GPIO7 GPIO3 GP10164 GPIO160 GPIO157
A Vss GPIO97 GP109%4 GPI1092 GPIO90 GPIO6 GPIO2 GPI10163 Vbbio Vss
1 2 3 4 5 6 7 8 9 10

A. Only the GPIO function is shown on GPIO terminals. See Table 4-1 for the complete, muxed signal name.

Figure 4-4. 337-Ball ZWT New Fine Pitch Ball Grid Array (Bottom View) — [Quadrant D]
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