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Data EEPROM
In Program Memory

2 Data EEPROM ﬁjr’ﬂ“ﬁb@_ﬁ%*ﬂ%ﬂﬂ R
i) (Ox7FFO00 ~ Ox7FFFFE)

e ORI 16/ — A7) | BYTE 5 WORD
Ty 2 2V
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PIG.
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microcHs Data EEPROM i |
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Flash PM vs. EEPROM
[ﬂj g{ﬁ\lf £l |4

» W' / 5k Flash Memory Eﬁ » CPU fﬂiﬁﬁﬁ
[TFﬁ [[—_’ Iﬁ:ﬁlfﬂ)‘i&%{%\%gy
o BRIPUFVTEREEL 32 [lathe 53 28] > B B 32 fde

MICROCHIP

« fi / 75F* EEPROM [ » CPU 5EM 7 (&
o f'HIEER= 1 word > B3 ¢ £1 1 word
o FrElEE LY 16 words - i * £ 16 words

+ EEPROM i ¢ F1 £y RV /i1 VB

+» Flash PM EJ{ FJ(LFIJF@’ b VEREIRE
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IR C30 frdg
EEPROM FI'JE};[::‘.[

MICROCHIP

» C30 '] ﬁl A H - EEPROM pyErf

» C30 HH -l;,\;h i _EEDATA(N) {gIffh ¥
. ;[%fl’F[ + P30Fxxxx.H

#define EEDATA(N) _ attribute_ ((section(".eedata,r"),aligned(N)))

« (N) fFl ik gHrE pil i (alignment) ' | By te £ Hi o
g oh pJEEPROM‘E}H—TJEE%Jn&ﬁﬁ’fiﬁ?Hexﬁ;
» ['I'J®"IMPLAB® SIM f# g EEPROM Window
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wemoee 27 EEPROM FYEYE]

B (AR
_EEDATA(1) sine_table[ ] =

S
_EEDATA(2) ramp|[ ] =

_EEDATA(16) k_factors[4] =
{ r
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MicROCHIE EEPROM Elf‘J%_FT—? :

'm EEPROM

Address

FFFO00
JFFOI0
JFF0Z0
JFF030
JFFO40
FFFOAT
JFFU60
JFFO70
JFFO50

sine_tablef ] k_factors[4]
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MicrocHIP %?V E E P RO M lélfj ij EJC

+ [f1®] Table Read ?ﬁ-ﬁ&ﬁ?v
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Micmacre Table J¢ 47 Fuse =5

+» Data EEPROM

+» Flash Program Memory

+ Configuration Word
+ [ {7 Table 7472
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MICROCHIP

» TBLRDL , TB
o FHIVHIT kf’ [EsiEy EEPROM pv bit<15:0>
o B'#[E Byte % Word ezt

+» TBLRDH , TBLWTH

. FIH“%W?@ R RIS bit<31:16>
o ' HR[ERT Byte &~ Word a5
« i+ Word =4 - I LSB #3¥ > MSB <t
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MICROCHIP
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PIG.

© 2004 Microchip Technology Incorporated. All Rights Reserved. Access Internal EEPROM with dsPIC30F




MICROCHIP

NVM Address and Page

24-bit Program Memory Address

TBLPAG Register

1
1
1
1
1
I
I

W Register EA

NVMADR Register EA

1
N
> «

1

1

8-bit Table Page

16-bit offset address

N

TBLPAGE<7> = 1 for the
Configuration Space
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Access Internal EEPROM with dsPIC30F

EA<0> is byte Select
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Set Table Page and Address
using ASM30

;Tone table 1is placed as a loopup table in EEPROM at Ox7FFxxx

MICROCHIP

ToneTable:
.hword 0x1370,0x1398,0x13B0,0x13C6,0x13D9,0x13E9,0x13F5,0x13FC
.hword O0x13FF,0x13FC,0x13F5,0x13E9,0x13D9,0x13C6,0x13B0,0x1398
.hword 0x137F,0x1366,0x134E,0x1338,0x1325,0x1315,0x1309,0x1302
.hword 0x1300,0x1302,0x1309,0x1315,0x1325,0x1338,0x134E,0x1356;

.section .text, “x

mov #tblpage(ToneTable) ,WO0 ;Get upper address (page)
mov W0, TBLPAG ;Load address into TBLPAG
mov #tbloffset(ToneTable) ,WO0 ;Get Tower address (offset)
tb1rdl [WO++] ,W1 ; Get ToneTable into the W1

PIG.
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Set Table Page and Address
using C30 (PSV LAB1.c)

MICROCHIP

«» Use ___ builtin function to get both TBLPAG and
Offset address form the data area

+ Table Read using the In-Line Assembly method

Example:

const unsigned char _EEDATA(1) sine_table[ | =
{128,152,176,198,217,233,245,252,255,252
,245,233,217,198,176,152,128,102,78,56,37,21
,9,2,0,2,9,21,37,56,78,102}; // Define Byte Data

TBLPAG = __ builtin_tblpage (sine_table) ;
EEPROM_Offset = __ builtin_tbloffset (sine_table) ;
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Read EEPROM Function

MICROCHIP

(Table Read) in the PSV LAB1.c

Use both W1 & W2 register for source and destination point,
this is a danger operation, need to push both W1 & W2 into
Stack

void Table_Read (unsigned int EE_Point)

{

asm ("push.s") ;

WREG1= EE_Point ;

// Use the WREG1 for the ROM source Index

WREG2 = (int) &(Sine_temp[0]) ;

// Set the WREG2 for the destination RAM area buffer

asm ("repeat #3 ; repeat 4 time , 8 bytes");\

asm ("tblrdl.w [W1++],[W2++] ; Table Read data from ROM to RAM ");\
asm ("pop.s");
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MICROCHIP PSVPAG/TBLPAG
PSVPAG=0xFF [ = JELLI_EJ E[(‘j%‘z —TII’

$1E EEPROM 1

Page 255 Ox7FFFFE Ox7FFFFE
O0x7F8000
O0x7F0000 0x7F0000

0x020000 0x020000
0x018000

0x010000 0x010000

0x008000
0)(0]0]0]0]0]0] 0x000000

PSV i1 £ Table “JjZ1EI 1]
32K Bytes 64K Bytes
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e Program Space Visibility

T ES E R R 2
23-bit [ HH4M x 24-bit)
fi7R! 32K Bytes Ox7FFFFE

R 15-bit [ ilpo - 0x7FF000
X

]
= 0xABCD . 0xFO00 ° 0x7F8000

32K PSV
Window

0x8000

PSVPAG
FELAL 8-bit -

0x0000 0x000000
Data Memory Program Memory

PIG.

© 2004 Microchip Technology Incorporated. All Rights Reserved. Access Internal EEPROM with dsPIC30F




MicrocHIP TEI EIJ PSV ij E:C %?V EEPROM

_EEDATA(1) sine_table[ ] =

i
CORCONDits.PSV = 1; [/ EE| PSV rjrﬁ:
PSVPAG= __ builtin_psvpage (sine_table); // i PSVPAG = OxFF

i
(1)

{
(Index > 31) Index=0;
Sine_temp[I] = (sine_table[Index]); //& v EEPROM
Index ++;
(I>255) (1); [/ FEVHET?
I ++;

y
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MIcROCHIP TEI EI J PSV \2:;? ;_E:; & ::’-‘FJ

(/[Ig\l El ”LL'%“CLI’“\T’:EBEIJ PSV >
PSV }[ﬁj}“irﬁ Fﬁz%t"r 0

e ElrJrglcle SVPAG v
il ’/L‘, PSVPAG 7 & s A -4 5
N R LAY PSVPAG 2V -
PSVFI’?fF Zl[p e+ MPLAB
IDE * =3k 2] Watch i ffi,ﬁ%ﬁl

> [ H] Eﬂﬁ‘ﬁm E£P8V~ T
e

H| PSV 1V EEPROM fYf@Z] RAM 15[

PIG.

© 2004 Microchip Technology Incorporated. All Rights Reserved. Access Internal EEPROM with dsPIC30F




FI|P [P 2245 EEPROM [i9 ;3¢

MICROCHIP

« dSPIC30F EEPROM [5= s f* I'| * [ iAo i1 | C30
FHpE & =, _EEDATA(N) pv =" EEPROM
= :

= Ay & EEPROM pyfb -

. ___attribute__ ((space(eedata),
address(0x7/fff00), aligned(1))) sine_table[ ] = {...}

= F|P A=V pvEs 35 EEPROM £vg:E =7 ~ ZVHYED(E

o B FRREREE R e Jﬁﬂg\[u%%
17 WY 2 mSec
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PSV LAB1

MICROCHIP

+» Use Marco EEDATA(N) to define the
ini;cjialize EEPROM Data in the program
code

«» Use Table Read Method to read the
EEPROM Data and show on LCD

«» Use the PSV Method to read the EEPROM
Data and show on LCD

+» Compare two Method and which one is
more easily

+» Why still need to use the Table Read ?
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vz.

memecwe N on-Volatile Memory % T

» NVMCON - NVM ﬂﬁfuﬂﬁ*
o T NVM 7 [HEist

+ NVMADR - NVM 'jfLL?’TTA%%E'
v AL5 ~ AO fFHHE VU1 BV
+ A23 ~ Al6 [I =y 1
» NVMKEY - NVM FJ&Z_P&;? Ty B
o JEFRESHE 7 Rl Pt
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J L T .y L
MicrocHIP NVM I_T_[:' ,_[_I.EI\Jé _i:

EA<0> is
24-bit PM Address Byte Select

NVMADR Register EA

Using
NVMADR
Addressing

16-bits Address

- oo — L1V B

TBLPAG<7> for
Configuration Space
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+» NVMCON register (NVM ﬂﬁjﬂ?’?ﬁpg )

>
= 0x4041 : Erase 1 row (32 instruction words) from 1
panel of program FLASH
v = 0x4044 : Erase 1 data words from EEPROM
v = 0x4045 : Erase 1 row (16 data words) from EEPROM

= 0x4001 : Program 4 instruction words into FLASH
= 0x4006 : Program 1 data word into Configuration
= 0x4004 : Program 1 data word into data EEPROM
= 0x4005 : Program 1 row (16 words) into EEPROM
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MiCROCHIE Data EEPROM Prog.

+~ EEPROM is accessed by Table Read/Write

+» Programming Operation
+ Erase one word
+ Erase one row (16 words)
+ Program one word
+ Program one row (16 words)
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A Erase one EEPROM word

Erase one EEPROM word.
+ Setup NVMCON register to erase one EEPROM word.

+ Write address of word to be erased into TBLPAG, NVMADR
registers.

» Clear NVMIF status bit and enable NVM interrupt (optional).
+  Write the key sequence to NVMKEY.

+ Set the WR bit. This will begin erase cycle.

» Either poll the WR bit or wait for the NVM interrupt.

Write data word into data EEPROM write latch.

Program the data word into the EEPROM.
Setup the NVMCON register to program one EEPROM word.
Clear NVMIF status bit and enable NVM interrupt (optional).
Write the key sequence to NVMKEY.
Set the WR bit. This will begin the program cycle.
Either poll the WR bit or wait for the NVM interrupt.

PIG.
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EEPROM Row
MicRocHIP Programming

2. Update the data image with the new data.
3. Erase the EEPROM row.
e Setup the NVMCON register to erase one row of EEPROM.
e Clear NVMIF status bit and enable NVM interrupt (optional).
e Write the key sequence to NVMKEY.
e Set the WR bit. This will begin the erase cycle.
e Either poll the WR bit or wait for the NVM interrupt.
4. Write the 16 data words into the data EEPROM write latches.
5. Program a row into data EEPROM.
e Setup the NVMCON register to program one row of EEPROM.
e Clear NVMIF status bit and enable NVM interrupt (optional).
e Write the key sequence to NVMKEY.
e Set the WR bit. This will begin the program cycle.
e Either poll the WR bit or wait for the NVM interrupt.
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Set up the Point to
EEPROM

MICROCHIP

+» Assembly Code:
+ Remember the EEPROM start address from
+ OX7FFO00 ~ Ox7FFFFF (Fixed on Ox7FFFFF)

Example Code :

; Set up a pointer to the EEPROM location to be erased.
MOV #0x7F,WO0
MOV WO, TBLPAG
MOV #tbloffset(EE_ADDR),WO0
MOV WO,NVMADR

; Setup NVMCON to erase one word of data EEPROM
MOV #0x4044,W0
MOV WO,NVMCON
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MICROCHIP Deﬁne the COnStaIlt fOl‘ NVMCON
(eeprom.h)

e Data EEPROM Operations:
> Define the constant value for NVMCON

/* Data EEPROM Erase Operations */
#define EE ERS DATA WORD 0x4044
#define EE ERS DATA ROW 0x4045

/* Data EEPROM Program Operations */

#define EE PRG_DATA WORD 0x4004
#define EE PRG_DATA ROW 0x4005
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MicrocHie EEPROM Lab2
Erasing Data EEPROM

1. Set the NVMCON for desired operation
(word or row erase , defined in the EEPROM.h)

2. Load the NVMADR and NVMADRU for target Addr
NVMADRU = 0x7F; // TBLPAG for EEPROM
NVMADR = & mu; // address to erase

3. Write O0x55 and OxAA to NVMKEY (unlock EEPROM)

4, Set the “WR” bit in NVMCON (start the erase)

5. Poll the “WR” bit in NVMCON (wait for completion)
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EEPROM Lab2
Programming 1 Row of Data EEPROM

MICROCHIP

1. Setup NVMCON for desired operation (row or word)

2. Load the TBLPAG and write latches for target location
TBLPAG = Ox7F;

WREG6 = source address;
WREG/ = destination address;
/*even address boundaries (5 LSBs are no effect)*/
REPEAT #15
TBLWTL [W6++], [W7++]
3. Write Ox55 and OxAA to NVMKEY (unlock EEPROM)
4, Set the “WR” bit in NVMCON (start the programming)
5. Poll the “WR” bit in NVMCON (wait for completion)

PIG.
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EEPROM Lab2
Unlocked the Key Sequence

MICROCHIP

1. Must always ERASE before PROGRAMMING!

2. Interrupts must be disabled (or masked)
+ Set all “IE’s to 0 or set CPU IPL to 7

3. Row operations must start on row boundary
+ Target address must be a multiple of 0x20

4. NVMKEY sequence must be followed:

MOV #0x55, W7

Use “C” macro called MOV W/, NVMKEY
MOV #0xAA, W7
MOV W/, NVMKEY

G BSET NVMCON, #WR

START PROGRAMMING =

PIG.
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MICROCHIP EEPROM La b2

+» Test Erase and Program EEPROM
function using MPLAB SIM

+» Open the "EEPROM Lab2.mcp”, use the
break point function to check with :

+ Erase All Function

+ Erase a word
Erase a row
Program a word
Program a row
Read EEPROM data with PSV
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mereewe — Qther RTSP Operations

+» Program Memory

+ Program 1 row (32 words x 24-bits)
+ Erase 1 row (32 words x 24-bits)

+» Configuration Memory
+ FOSC, WDT, FBORPOR, FGS
+ Program 1 word (not erasable)

+» Use same technique as Data EEPROM
+ Self-timed operation

PIG.
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