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Memory in an embedded system

memory

* Role in the system:

» Program (code) storage for the CPU
« Data storage for both CPU and Peripherals

« Two types of memory
« Volatile: Contents lost when device is
powered down
* Non-volatile: Contents preserved when
device is powered down

Peripherals
* \olatile
« SRAM
« DRAM
Processor/Microcontroller « Caches

To external memor « All embedded devices have some type of

* Non-volatile
 Flash
« FRAM
 ROM
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Memory in an embedded system

To external memor

« Memory bus transfers data to different areas

of the device
« Bus can be multiplexed depending on the

device
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Peripherals

Processor/Microcontroller
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Typical tradeoffs between memory types

Retention between power No Yes

cycling

Speed Faster, up to CPU max Slower, less than CPU max
operating frequency operating frequency

Writes Direct from CPU Requires special operations to

change contents

Endurance Limitless changes to memory Capped in the range of tens of
contents thousands changes
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Typical memory allocations

RAM-based Program

Flash-based Program

TlLramfunc
.cinit
switch
.init_array

*
*
*

RAMLS0 - RAMLS2
text

RAMLS4
.const

RAMLSS
bss

_bssouput
.const
data
EYEmem

RAMLSE and RAMLSY

Filter1_RegsFile
Filter2_RegsFile
Filter3_RegsFile
Filterd_RegsFile
1Gmath
IQmathTables

RAMMA
stack
RAMLSO :
.bss:cio
RAMLS3
‘bss:output
RAMLSS
bzs
data
SYEmem

®

FLASH Bank 0

Sector 1 .cinit
Sswitch
.init_array
IGmath

Sector 2 ;
text
IQmathTables

Sector 3 text

Sector 4 text

.const

01 SECTIONS

93 codestart
94 «TI.ramfunc

95 text :
96 .cinit !
a7 Switch :
98 reset :
a9
188 .5tack :
181

102 #if defined(__TI_EABI

183 .bss :
184 .bss:output :
185 Jinit_array :
186 .const :
187 .data :
1988 LSysmem :
189 .bss:cio :
118 #else

111 .pinit :
112 .ehss :
113 .econst :
114 «ESYSmem :
115 .cio 1
116 #endif

117

118 ramgs® : = RAMGS@
119 ramgsl : = RAMGS1
128

: = BEGIN
: > RAMMB@

=> RAMLS® | RAMLS1 | RAMLS2Z | RAMLS3Z | RAMLS4

=
=
=
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RAMM@
RAMM@
RESET,

RAMM1

RAMLSS
RAMLSS
RAMM@
RAMLSS | RAMLS4
RAMLSS
RAMLSS
RAMLS®@

RAMMS

RAMLSS
RAMLSS
RAMLSS
RAMLS®

TYPE = DSECT /+ not used, =/

121 S+ The following section definition are for SDFM examples */

122 Filterl_RegsFile :
123 Filter2_RegsFile :
124 Filter3_RegsFile :
125 Filterd_RegsFile :

W

WO

RAMLS6_7
RAMLS6_7
RAMLS6_7
RAMLS6_7

*These images are used in the context of the TMS320F280039C device
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Memory terminology

Double Grouping of multiple ~ Decimal value = O x EEDCTGBA 9 8
-1.22881872048e+303
Words(64, 128, etc)

O x 7 6 5 4 3 2 1 0
Float Grouping of multiple Decimal value =
words(32, 64, etc) 1.0759593e+33 O x 7 6 5 4 3 2 1 0
Long Grouping of multiple Decimal value =
words(32, 64, etc) 1,985,229,328 O x 7 6 5 4 3 2 1 0
Word Qrouping of multiple 10 kilowords = 10KW 0 x 3 2 1 0
bits(16, 32, 64, etc)
Byte Grouping of 8 bits 10 kilobytes = 10KB

Bit Binary Value 0(b) or 10 kilobits = 10Kb
10 0 b
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CCS Memory Window

ode Composer Studio File Edit

View Project Tools Run

Window

=2 m 3

|

wm_ecap_cc_f28003x [Code Composer Studi
Texas Instruments XDS110 USB Debug Probe
= main() at lab_main.c:150 0x008B6F

= _args_main() at args_main.c:137 0x0006]
= _c_int00{) at boot28.asm:264 0x009338
Texas Instruments XDS110 USB Debug Probe

@ Resource Explorer

() Resource Explorer Offline
{%) Getting Started

%J CCS App Center

GUI Composer™

rb Project Explorer

Scripts

Help

| workspace_v12 - epwm

B )

[Z! problems NHQX
El console THQC
5 Advice
%5 Debug

il Registers

&1 Expressions

i Memory Browser

ﬂ hMemory Browsar

Load Coatiauduk ReRefle
AR E}kl\::gg;‘ 8

e et 8 = 8

Memory Type —{oa=

Datatype —*

OxaB800

C— B

axboepAsaa

Ox000RABAF
0x000RAB1E
axooepas2D
Ax0o0aAB32
OxBoepag32
dx000pAS34

Data:0xaB00 <Memory Rendering 1= \
16-Bit Hex - Tl Style EI Add
ress

AdcBuf

A0ee f00e PPG0R QDER O0OOR MODGO QDED O0OGR POGR QDED QOBR DOBO QDOE OOBA
Q09 0000 PR0R QPGP 0OOP O0O0GR QOGO 0DER AEER POGQ DOED DR POGD QROR DOGA
L T s T 1 O T O 1 1 T I U T O 1 1 1 e T 1 T s T T L e 1 L s T 1 T
Qpee o0ee fE00 Q0GR GOOA
ePwm_TimeBase
61AE Q0@
ePwm_MinDuty
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To find more Microcontroller and
Processor technical resources and
search products, visit
https://www.ti.com/microcontrollers-
mcus-processors/overview.html.
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https://www.ti.com/microcontrollers-mcus-processors/overview.html

