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= Build a Microchip 24CW160 EEPROM Driver Sketch
= Debug the Microchip 24CW160 EEPROM Driver
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24CW160 Driver Variables and Constants

55 for 24CwW160 EEPROM
calls out 7-bit address

L - - 3 A b 0
S raesc M & I c I
| ess to send el

15t byte EEPROM ADDR = 0x50;

char writeBuf[64] = {"Microchip 24CW160@ EEPROM Driver"};
har readBuf[64];
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5 32 bytes for 24CW160 EEPROM
is 64 pages Tor 24CW160 EEPROM

=d 1nt PAGE SIZE = 32;

e e el
S T Wy

2d 1nt PAGE _NUM = 64;

el
o Ln

startPage;
endPage;
offset;
numberofpages;
paddrposition;
MemAddress;
bytesremaining;
data indx;

el
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24CW160 Driver setup() and /oop()

bid setup() {

Seriall.begin(115200);

Wirel.setClock(400000);

EEPROM Write(0,0,writeBuf,strlen{writeBuf));
delay(5);

EEPROM Read(®,8, readBuf,strlen(writeBuf));
Seriall.println(readBuf);

Wow L
S VY

=~ O

hid loop() {
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24CW160 Driver - EEPROM _Write Function

SSSSSs = Ox00-0x1F bytes per page (maximum 32 bytes per page)
pppppp = ©Ox00-0x3F pages (maximum 40 pages)

vold EEPROM Write(unsignec

______________ addrpositior
FIRST WORD ADDRESS BYTE
- - A2 AL AC Memory Region Bit7 | Bit6 | Bit5 | Bit4d | Bit3 | Bit2 | Bit1 | Bit0
(PR PP popesEE s s 16-Kbit EEPROM 0 X x x % A10 A9 A8
paddrposition = 0x65; | 32-Kbit EEPROM 0 x x A1 A10 A9 A8
// calculate the start page and the end page 64-Kbit EEPROM 0 x A12 A1 A10 A9 A8
startPage = page; ) ' 128-Kbit EEPROM 0 A13 A12 A1 A10 A9 A8
endPage = page +((size + offset)/PAGE SIZE); | Configuration Registers 1 x N x x x N x
/ number of pages to be written
numberofpages = (endPage-startPage) + 1; TABLE 3-4: SECOND WORD ADDRESS BYTE

set writeBuf array index to 0xee Memory Region Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
16-Kbit EEPROM AT AB Ab Ad A3 A2 Al AD

‘ 32-Kbit EEFROM . AT AB Ab Ad A3 AZ Al AD

64-Kbit EEPROM AT AB Ab Ad A3 A2 Al AD

128-Kbit EEFROM AT AB Ab Ad A3 A2 Al AD

1 Configuration REQiST.EFS{” . x x x x x = x *
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24CW160 Driver - EEPROM _Write Function

write the data t ]
nt i=0; i<numberofpages; i++)
/ add the page address
-||| __|— T"—- |||—_"

Hemﬂddreas = startPage == puddr DSltlﬂﬂ | offset;

// calculate remaining
bytesremaining = bytesleft(size,offset);
Wirel.beginTransmission(EEPROM_ADDR) ;
Wirel.write(highByte(MemAddress));
Wirel.write(lowByte(MemAddress));

j<bytesremaining; j++)

for(int j=@
{

| Wirel.write(writeBuf[data indx++]);
}

Wirel.endTransmission();

startPage += 1; // increment the page
size = size - bYtHSIEMdlﬂlﬂg,

delay(5); // wait to complete t

] number of bytes to be

ritten

FIGURE 6-2:

PAGE WRITE

SCL

Note 1:
2
3

12 3 4 5 6 7 8 91 2 3 45 67 8 9
Uy U - -

Device Address Byte

«— Word Address — Byte [ —m

ACK ACK
from from
Client Client

12 3 45 8 7 & 9 2 3 456 7 & 9 2 3 4 5 6 7 8 9

Mﬂﬂﬂﬂ_ﬂrﬂﬂﬂ[ﬂﬂ_ﬂﬂ_ﬂfﬂﬂ_

Data Byte {n+x), Mac.
of 32 without Roll Over — ™

Stop b
H[IJ]IS‘[!'I

from
Client

Client Client

The A13, A12 and A11 word address bits are “don’t care” bits on the 24CW16X.

The A13 and A12 word address bits are “don't care” bits on the 24CW32X.
The A13 word address bit is a “don’t care” bit on the 24CWG4X.
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24CW160 Driver - EEPROM __Read Function

read the data Trom EEPROM

for(int i=0; i=numberofpages; i++)

. lalte the beginning r location
MemAddress = startPage << paddrposition | offset;
calculate remaining i ;

bytesremaining = bytesleft(size,offset);

Wirel.beginTransmission(EEPROM ADDR);
Wirel.write(highByte(MemAddress));
Wirel.write(lowByte(MemAddress));
Wirel.endTransmission():
Wirel.requestFrom(EEPROM ADDR,bytesremaining);

while(Wirel.available())
{
| readBuf[data indx++] = Wirel.read();

}

startPage += 1; // increment the

size = size - bytesremaining;

of bytes to be read

FIGURE 7-3: SEQUENTIAL READ

123 4567809 1234567809123 45867839
see U U UL - -

‘Word Address — Byte 1

Device Address Byte — Word Address — Byte 0 —um|

SDA
Start by
ACK ACK ACK
Host from from from
Client Client Client

12 3 4 5 6 7 8 912 3 45 6 7 8 9 123 45467 8 9

Sart by ACK ACK ACK
from from from
Client Host Host

Note 1: The A13, A12 and A11 word address bits are “don’t care” bits on the 24CW16X.

2:  The A13 and A12 word address bits are “don't care” bits on the 24CW32X.
3:  The A13 word address bit is a “don’'t care” bit on the 24CWG4X.
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Verify the 24CW160 Driver

File Edit Sketch Tools Help
Verify/Compile
Upload

Upload Using Programmer
Export Compiled Binary
v+ Optimize for Debugging

Show Sketch Folder
Include Library
Add File...

fhomeﬁfredf.arduinolepackaéesfarduinofhardwarefmbed_gigaf4f1.3fboﬁt10aders!GIGAfbnotloader.elf syntax error: no colon char on the first line character at line 1

Using library Wire in folder: /home/fred/.arduinol5/packages/arduino/hardware/mbed giga/4.1.3/libraries/Wire (legacy)
/home/fred/.arduinol5/packages/arduino/tools/arm-none-eabi-gcc/7-2017q4/bin/arm-none-eabi-size -A /tmp/arduino/sketches/530D04C0491F47EB6DOAES3F1255957D/24CW160 i2c.ino.elf

Global variables use 51976 bytes (9%) of dynamic memory, leaving 471648 bytes for local variables. Maximum is 523624 bytes.

10



Arduino Pro Primer

Continuing
Education
Center

Wire It All Up

+3V3

R27

$5.1k 5.1k

9. 2
FH12 _ opa | €

| T PB6 | ooL D

5-Lead SOT23
(Top View)

ARDUINO.CC

gs

& SDA1

e - -1\ \ SCL[T| e 5]NC
Vss| 2
SDA[3 4]Vce
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Wire It All Up

5-Lead SOT23
(Top View)
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Wire It All Up — Attach the J-Link

w w mmm mmmm

13
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Fire Up the Ozone Debugger

New Project Wizard X

Target Device
Choose a Target Device

Device | N W N W NN W W WWENWEE NN WowW
STMSZH?4?X|_M? E] . : 22 ; i L -t r- -} h'ln oo ..; ..1
Reqgister Set £2C7 = . =15

[ Cortex-M7 {with FPU) =]

Peripherals (optional)

Flash Banks

Base Address Name Loader
0x0800 0000 Internal program flash Default
0x0810 0000 Internal program flash Default
0x9000 0000 External QSPI flash CLK@PBZ2_nCS@PG6_D0@PFE_D1@PF9_D2@PF7_D3@P

[_] Arsf

14
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Fire Up the Ozone Debugger

New Project Wizard x

Connection Settings
Choose a Target and Host Interface

Target Interface Target Interface Speed
SWD = 4 MHz v
Host Interface Serial No (optional)
USB B »\.—_ Ca
/SEGGER

www.segger.com

Emulators connected via USB

Product Nickname Serial No » ‘ | &5 f ! Y&
SEGGER J-Link ARM Pro 174301702 ' ] -

LB

& [ 45
R S)van |so [P 51
3 52 Y 53

x Cancel < Back @ MNext >
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Fire Up the Ozone Debugger

New Project Wizard

Program File
Choose the Program to be debugged

ELF, Motorola S-record, Intel Hex, or Binary file (optional)
fmpfarduino/sketches30D04C0491F4TEBGD0AEI3F1255957D/24CW160_12c.ino.elf =

;‘homeffred;".arduinolS;‘packat:]es,’arduinofhardware.f'mbed_gigafﬂl.1.3,’b00t10ader‘SfGIGAfboﬂt]_oader.elf syntax error: no colon char on the first line character at line 1

Using library Wire in folder: /home/fred/.ardulnol5/packages/arduino/hardware/mbed giga/4.1.3/libraries/Wire (legacy)
/home/fred/.arduinol5/packages/arduino/tools/arm-none-eabi-gcc/7-2017q4/bin/arm-none-eabi-size -A /tmp/arduino/sketches/530D04C0491F47EB6DOAES3F1255957D/24CW160 i2c.ino.elf
Sketch uses 122192 bytes (6%) of program storage space. Maximum is 1966080 bytes. e
Global variables use 51976 bytes (9%) of dynamic memory, leaving 471648 bytes for local variables. Maximum is 523624 bytes.

16
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Fire Up the Ozone Debugger

MNew Project Wizard X

Optional Settings
Set optional project settings, such as the initial PC
Initial PC (after download and reset)

ELF Entry Point

Read from Base Address Vector Table
Read from Location

Location

- @ Do not set

Initial Stack Pointer
Read from Base Address Vector Table
Read from Location

Location

- @ Do not set

J-Link Script File

J-Link Log File

x Cancel < Back @ Finish 17



File  View

O~ i
Functions
Name

Find Debug Tools Window

(anonymous namespace)::pool:allocate
(anonymous namespace)::pool:free

__ Unwind_B:

___Unwind_ForcedUnwind

ackirace

___Unwind_Resume_or_Rethrow

__aeabi_atexi
__aeabi_idivD

it

__aeabi_ldivmod

__aeabi_uldiv
__aeabi_unwi
__aeabi_unwi
__aeabi_unwi

mod

nd_cpp_pr0
nd_cpp_prl
nd_cpp_pr2

__ascii_mbtowc

__ascii_wctomr

nb

__cxa_allocate_exception

__cxa_beqin_catch

_ cxa begin_cleanup

__cxa_call_terminate
__cxa_call_unexpected
_ cxa_end_catch

_ cxa end cl

eanup

__cxa_free_exception
_ cxa_get_globals

_ cxa_get_globals_fast
__ctxa_guard_abort
__cxa_guard_acquire
__cxa_guard_release
__cxa_init_primary_exception

__c¥a_pure_vi

inual()

__cxa_rethrow

_ cxa_throw

Console

Continuing
Education

Center

Ozone - The J-Link Debugger V3.34 - *New Project

Help

X [ maincpp X

License along with this library; if not, write to the Free Software
Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA
*f

#include <Arduino.h>
#include <U5SB/PluggableUsBSerial.h=

// Declared weak in Arduino.h to allow user redefinitions.
int atexit(void (* /*func*;/ )()) { return 8; }

// Weak empty variant initialization function.
// May be redefined by variant files.

void initVariant() attribute ((weak));
void initvariant() { }

void setupUSB() _ attribute  ((weak));
void setupuse() 1 }

int main(void)

init();
initvariant();

#1f defined(SERIAL_CDC)
48[+ PluggablelUSBD() .begin();
41+ _SerialUsB.begin{115200);
#endif

+  setup();
for (530 {
loop();
if (arduino::serialEventRun) arduino::serialEventRun();

1

return 8;

File path resolved: "$(InstallDir)/Config/CPU/Cortex-M7F.svd" was found at "/opt/SEGGER/Dzone V334/Config/CPU/Cortex-M7F.svd"
File.Open ("/tmp/arduino/sketches/530D04C0491F47ES6DOAEI3F12559570/24CW160 12c . ino.elf");
File.Open: completed in 183 ms

Program segme

Address
0805CEG4
gap400080
24000000
30000000
38000000
24001268
24001288

nts:

118 372
4 712
278 528
64 512
24

47 264

RO Data RW Data ZI Data Flg
a 1] ] R
892 1] i} R E
a 4 712 o] RW
a 278 528 ] RW
a 64 512 1] RW
a 24 <] RW
a 1] 47 264 RW
892 347 776 47 264

Debug.ReadIntoInstCache: updated instruction information within 1 code ranges (0x03040000-0x0885CAES)

Ready.

*

-

Arduino Pro Primer

Memory 1 @ 00000000

80MBOROE . .. .. .. .. .. .. ..

peoeenle
00060020
00080030
00000040
[eleleleleleltcl
0E0BE060
0e0BE670
leleleleleh el
00060090
0O0BO0AD
000000BO
[eleleetcl utc]
0eeEeEDe
000BOBED
000000FO
00060160
00080110
00000120
00060130

e L

(=9
onoun

]

Disassembly
#include <Arduino.h=
#include =USB/PluggablellsBSerial.h=

k3

Jf Declared weak in Arduino.h to allow user redefinitions.

int atexit(void (* /*func*;/ )}(}) { return 8; }
// Weak empty variant initialization function.
// May be redefined by variant files.

vold initVariant() _ attribute ((weak));

void initVariant() { }

vold setupUSB() _ attribute ((weak));
void setupUSB() { }

int main{void)

T
init();
+ initvariant();

#1f defined(SERIAL CDC)

1[#  PluggableUsBD().begin();

+1 _SerialUSB.begin(115200);
#endif

+ SETUP[}}«

for (;;) {
+»100p[};

+ if (arduino::serialEventRun) arduino::serialEventRun();

:

Ln0 Ch0 | Disconnected.

18
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Find the Sketch Source

Ozone - The J-Link Debugger V3.34 - *New Project - g X
File \View Find Debug Tools Window Help
RN & v 1
Functions X [ maincpp x \ « Disassembly 2
Name = main )
= f | $Thumb
- - rary; if net, write to the Free Software [«] {
File View QLLGN Debug Tools Window Help in 5t, Fifth Floor, Boston, MA 62116-1301 USA
. 080427FE 8L init L
{!}  in | FIDd Ctri+F if (arduino::serialEventRun) arduine::
i i i ial.h 08042802  LDR R4, =
Functions Find ln Files... Cirl+Shift+F main.c w e initvariant(); ) )
. . -Cpp to allow user redefinitions. P?ﬁ??i??‘tum?l_‘ REmRT] initVariant
. u eUSBD() .begin(); =
Mame Find In Trace... Ctri+Shift+T () { return 0; } e i - Ded P unaabl enc ™)
ization function ! l D)
anonymaous : : files. ‘ | Registers 1 (CPU x
( y Find Function... Ctri+M . : const e gisters 1 (CPL) —
[:HHDFIEI'H'IGUE 10 L1CEnse_((weak)); Name . Value Description
: Find Global Data... Cirl+J 17 Founda P BT Registers | CPU Re
Unwind_| ; Y ({weak)) ; )
- . Find Source File... Cirl+K -= / o
Unwind_| T 19 N {
o { FindSource File 4y 45 4g e € =2 || EEEEEG
__cxa_call_terminate init(); el
__cxa_call_unexpected initvariant(); 24| 1 0f 2 initl);
_ _cxa_end_catch 0
oo e _ 4t detined(SERIAL COC) 080427FE Bl
__cxa_free_exception - Pé:?_g:%ggsgzéin?i%gééi 2ACWI160 i2c.ino if (arduino:::
__cxa_get_globals 47 #endif ’ ! : F
e get globals fast e 24CW160_iZc.ino.cpp _EI'SEI':J._E 8&2 -l.‘[
__cxa_guard_abort setup(); initVarianti)
v guarg_acqure % for G { 08042804  BI
__cxa_guard_release 7 Loop(); -
P 47 H | 1S AT
—cxa_init_primary_exception 8 if (arduino::serialEventRun) arduino::serialEventRun(); P-I.'.lfjf_lab-l.l:u SBD
__cxa_pure_virtual() } [ 4 | | h]
__cxa_rethrow K F
__cxa_throw = ) return 8;
‘ v H (] [T+
Console .4 Memory 1 @ 00000000 i
File path resolved: "$(InstallDir)/Config/CPU/Cortex-M7F.svd" was found at "/opt/SEGGER/Ozone V334/Config/CPU/Cortex-M7F.svd" |« |oeoooooe f. .. .. =
File.Open ("/tmp/arduino/sketches/530D04C0491F47ES6DOAEI3F12559570/24CW160 i2c.ino.elf"); geeesele .. .. ..
File.Open: completed in 183 ms 00000020 —]
Program segments: 00006030
Address Size Code RO Data RW Data ZI Data Flg 00006048
------------------------------------------------------ --- 06000058
0805CEG4 1] ] @ a 1] R — |ee00aa60
gap400080 118 372 117 480 892 a 1] RE 0ee0ae7e
24000000 4 712 o] ] 4 712 1] RW [leleleleletie]
30000000 278 528 ] ] 278 528 1] RW 00000090
38000000 64 512 1] ] 64 512 ] R 000000A0
24001268 24 <] <] 24 1] RW 0000008
24001288 47 264 i} <] a 47 264 RW 0ee00eCH
------------------------------------------------------ --- [lelelelelele]
Total: 513 412 117 480 892 347 776 47 264 0OO000ED
****************************************************** - 000000F8
For further information on ELF file data sections, execute command ELf.PrintSectionInfo(@). 00000100 ’I 9
Debug.ReadIntoInstCache: updated instruction information within 1 code ranges (0x03040800-0x0805CAES) | |ooeEE116
) peape120 L
L] 00000130 b’

Ready. Ln0 Ch0 | Disconnected.
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Display the Sketch Source

Ozone - The J-Link Debugger V3.34 - *New Project /24CW150 i%cino X YITIB.iFI cpp X \\
Fle View Find Debug Tools Window Help -
O~ 0l s 3
Functions x / 24CW160_i2cino x '\ main.cpp X 3 1
e 0 [ L )\ #include <Wire.h>

| f EEPROM_Read

(anonymous namespace)::pool::allocate - -
= #include <Wire.h>

(an?::;s;sg:s;izzce}:Dool::ﬁee 3 // I2C address for 24CW160 EEPROM
— = 3 /f 12C address for 24CwW160 EEPROM i . ~ 7 : oo —
___Unwind_FarcedUnwind 4 // Datasheet calls out 7-bit address = 6b10910080 = /i Data:’hEEt calls out 7-bit addre:-: = Bbl016686
__ Unwind_Resume_or_Rethrow 1/ T:ebfinaéE;gg;e;;D;c s;mgels 6b010108000 5 Iy The final address to send is GbBE1E1AEEH
aeabi_atexit o const oyte . = 0x50; -
— 7 6 const byte EEPROM ADDR = 0x50;
_aeau?_ln?vl] 8 char writeBuf[64] = {"Microchip 24CW160 EEPROM Driver"}; = Ijlr - !
—_aeabi_ldivmod 9 char readBuf[64]; - ) I . . § . .
__aeabi_uldivmod o a char writeBuf[64] = {"Microchip 24CW16@8 EEPROM Driver"};
__aeabi_unwind_cpp_pr0 11 ¢/ page size is 32 bytes for 24CW160 EEPROM -
" aeabi_unwind_cpp_prl 12 /f page count is 64 pages for 24CN16@ EEPROM g char readBuf[64];

const unsigned int PAGE_SIZE = 32;
const unsigned int PAGE_NUM = 64; -

__aeabi_unwind_cpp_pr2
__ascil_mbtowc
__ascii_wctomb
__cxa_allocate_exception
__cxa_begin_catch
__cxa_begin_cleanup
__cxa_call_terminate
__cxa_call_unexpected
_ cxa_end_catch
__cxa_end_cleanup
__cxa_free_exception

_ cxa_get globals
__cxa_get_globals_fast
__cxa_guard_abort
__cxa_guard_acquire
__cxa_guard_release
__cxa_init_primary_exception
__cxa_pure_virtual()

// page size is 32 bytes for 24CW160 EEPROM
// page count is 64 pages for 24CW160 EEPROM
const unsigned int PAGE SIZE = 32;
const unsigned int PAGE NUM = 64;

unsigned int startPage;
unsigned int endPage;
unsigned int offset;
unsigned int numberofpages;
unsigned int paddrposition;
unsigned int MemAddress;
unsigned int bytesremaining;
unsigned int data indx;

i e e e i
LN o Ld B

o

unsigned int startPage;
unsigned int endPage;
unsigned int offset;
unsigned int numberofpages;
unsigned int paddrposition;
unsigned int MemAddress;
unsigned int bytesremaining;

]

¥

void setup(} {
// RXB/TXB
Seriall.begin(115200);
J/ Wirel = SDA1 & SCL1
Wirel.begin();
Wirel.setClock(400000);
EEPROM Write(0,08,writeBuf,strlen(writeBuf));
delay(5);
EEPROM Read(0,0, readBuf,strlen{writeBuf));
Seriall.println(readBuf);

i}
[e]

¥
i}

+ [ [F

3
3
3
_cxa_rethrow 23 unsigned int data_indx;
cxa_throw | 24
T va tune mateh &4 void loop() { —Ij .
G D) +} 25 [ void setup() {
ooy 26 f/ /
File.Open: completed in 103 ms |«| pooeeoEe f. .. .. .. .. .. .. .. fl_" o E’xm’ TX0 )
Program segments: 00000018 .. .. .. 25 |+ Seriall. begln [ 1152@@} H
Address Size Code RO Data RW Data ZI Data Flg 00pE0ER20 — TR c rc
______________________________________________________ 98000030 28 //f Wirel = SDAL & SCL1
0805CEG4 ] ] ] ] ] R elelelelelente] 20 i i .
03040000 118 372 117 480 892 <] <] RE 60000050 - + Wl rE]-' begln [ } !
24000000 4712 0 0 4712 o RW 00000060 30 [  Wirel.setClock(408008) ;
30000000 278 528 i} i} 278 528 <] RW ] oopeaa7a - L L =
38000000 54 512 0 0 54 512 o AW 00060080 31 [+ EEPROM Write(0,0,writeBuf,strlen{writeBuf));
24001268 24 ] ] 24 ] RW 600000980 37 .
24001280 47 264 i} i} £] 47 264 RW 600000AD o + de-l-al'f [ 5} ' .
------- L i Ty i Tana 08000080 33 [+ EEPROM Read(®,8,readBuf,strlen(writeBuf));
Total: 513 412 117 488 892 347 776 47 264 500000C0 . . ;
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 00000000 34 [+ Seriall.println(readBuf);
For further information on ELF file data sections, execute command Elf.PrintSectionInfo(@). 00BRABER + }
Debug.ReadIntoInstCache: updated instruction information within 1 code ranges (0xD8040080-0x0805CAES) eleleletcle ) _
Find.SourceFile ("Disabled output of control characters"); 00000100 30 20
File.Open ("/home/fred/Arduino/24CW168 12c/24CW160 i2c.ino"); | 00BOA118 5 .
= ©ep00128 37 void 100F'“' '[
b 00000138 3

+ }

Ready.



Find  Debug
& ¢ ¢

Name
(anonymous namespace)::pool::aliocate
(anonymous namespace):pool:free
___Unwind_Backtrace
__ Unwind_ForcedUnwind

Unwind_Resume_or_Rethrow

__aeabi_atexit
__aeabi_idivD
__aeabi_|divmod
__aeabi_uldivmod
__aeabi_unwind_cpp_pr0
__aeabi unwind_cpp_prl
__aeabi_unwind_cpp_pr2
__ascii_mbtowc
__ascii_wctomb
_ cxa_allocate_exception
__cxa_begin_caich
__cxa_begin_cleanup
__cxa_call_terminate
__cxa_call_unexpected
_ cxa end_caich
__cxa_end_cleanup
_ cxa free_exception
__cxa_get _globals
_ cxa get globals_fast
__cxa_guard_abort
__cxa_guard_acquire
__ cxa_guard_release
__cxa_init_primary_exception
__Ccxa_pure_virtual()
__cxa_rethrow
__cxa_throw

Tools  Window

[v]x

-

tuna_mateh
[T

Console
AP[3]: AHB-AP (IDR: Not set)

D
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Education

Center

Help

[24CW150_\2€ ino X \(mam.cpp X\

// page count is 64 pages for 24CW160 EEPROM
const unsigned int PAGE_SIZE = 32;
const unsigned int PAGE NUM = 64;

unsigned int startPage;
unsigned int endPage;
unsigned int offset;
unsigned int numberofpages;
unsigned int paddrpesition;
unsigned int MemAddress;
unsigned int bytesremaining;
unsigned int data_indx;

=

void setup() {
// RX@/TX@
Seriall.begin(115288);
// Wirel = SDA1 & SCL1
Wirel.begin();
Wirel.setClock(400000);
EEPROM Write(®,0,writeBuf,strien{writeBuf]);
delay(5);
EEPROM_Read(@,0, readBuf,strlen{writeBuf});
Seriall.println(readBuf);

¥

[ ] = [ F

void loop() {

4 // function to calculate the number of remaining bytes to read/write
A unsigned int bytesleft(unsigned int size, unsigned int offset)

{
+ if({size + offset)<PAGE_SIZE)
{

45 [H return size;
else
48 {
49 [E return PAGE_SIZE - offset;

Arduino Pro Primer

It Works!

Ozone - The J-Link Debugger V3.34 - /tmp/arduino/sketches/530D04C0491F4TEB6D0AES3F1255957D/24CW160_i2c.ino.elf - g

« Disassembly

¢[ f setup

nitar M

---- Opened the

Microchip
Microchiy
Microchip
Microchip
Microchip
Microchi
Microchip 2
Microchip 2
Microchip 2
Microchip 2
Memory 1 @ 00000000

00008000 EE 7B CO
0eooeele F7 8B CC

[r]%

24CW1BE
24CW1
24CW16

AP[0]: Skipped ROMBASE read. CoreBaseAddr manually set by user

AP[B]: Core found

CPUID register: @x411FC271. Implementer code: @x41 (ARM)

Cache: L1 I/D-cache present

Found Cortex-M7 rlpl, Little endian.

FPUnit: 8 code (BP) slots and 0 literal slots

ROM table scan skipped. CoreBaseAddr manually set by user: @xEQGFEQ0Q
I-Cache L1: 16 KB, 256 Sets, 32 Bytes/Line, 2-Way

D-Cache L1: 16 KB, 128 Sets, 32 Bytes/Line, 4-Way

Connected to target device.

J-Link/J-Trace serial number: 174381702

Reset: Halt core after reset via DEMCR.VC CORERESET.

Reset: Reset device via AIRCR.SYSRESETREQ.

J-Link: Flash download: Bank ® @ 0x08000000: Skipped. Contents already match
Memory map 'after startup completion point' is active

Startup complete (PC=0x088427FC)

Debug.Continue();

»
CPU halted.

00008020
060008030
0e000040
00000050
00008060
00008070
00000080
00008090
000060A0
000000BO
[leleeletololc]
0006800
00006OED
0E00BOFD
00008100
— |BOBEE110
-~ |bOODO120
00000130

53
37
c
78
FD
FC
D6
9
D
FF
94
oc
DD
25
F6
EF
99

25
B
DB
DB
3F
DB
FA
DA
5F
83
9E
D5
FD
EC
DB
FC
(]
55

AD
BE
5F
TA
6F
FB
52
a3
EF
5D
E6
75
BB
5D
DB
F8
a0

B6
6F
37
;]
3F
FD
FE
9F
TF
BA
b
9
E7
0B
D2
a5
DF

65
T4
aD
BB
D6
77
EF
79
F8
CC
El
FD
77
1B
95
7
EE

68
5A
98
DF
7
D1
E7
D7
67
8F
BE
s
AR
F9
FF
EA
5C

CF
70
21
DE
56
3
F3
6

View M

EEPROM
EEPROM
EEPROM
EEPROM
EEPROM
EEPROM
EEPROM
EEPROM
EEPROM
EEPROM

3A BE AB C4 D9
24 @C 20 11 8D

Wirel.beginTransmission(EEPROM_ADDR) ;

*| = 08040392 MOVS R1, #88

(a] MemAddress = startPage << paddrpositiof
08048394 LDR R3, [R5]
080408396 LOR R2, [R2]
Wirel.beginTransmission(EEPROM ADDR);

| | » oB040398 LDR RO, =Wirel
MemAddress = startPage << paddrpositiof
0804039A  LSLS R3, R2
0804839C ORR.W 3, R3, RB
080483A0  STR.W 3, [R11]

\f"l'w: + nffset)<PAGE STZE)

[+]

g Text

erial port /d
Fl

Dri

x

89 F9 88 [{A..(7y:. AD.0
11 ce o8 =.1.1+.%

66 9D
41 06
06 00
25 ac
SA 9A
88 82
9A BA
69 Co
90 F8
42 08
17 o4
49 81
AB 81
96 58
F2 Al
34 1C
4B BE
64 08

TE
32
B5
Da
a6
oc
L]
70
o1
48
a8
62
4c
2
41
BA
60
a3

44
EO
46
93
2C
50
4A
56
35
24
a1
Fo
09
20
5B
A2
90
54

28
94
81
83
69
8
26
62
2A
90
D1
20
19
80
13
96
64
16

78
88
8B
12
3C
02
48
81

40
40
44
3
3C
29

3 03

48
o1
02
a2
5D

. LA
.5%g9.d...~D(14.
*3°.9eh.A.24. ...
703012, . .jF. eET
&Al 7..h%.0...Ba
Ex?zU»E  Z .
oyUOPDgﬂ .Po¥e,
yuoaywc. .EJ&..@
OURblcy ApVb..@

..yxB.8.5%..D
u} i.89%B.Ks. A
eI )<
0. OaUaa}I O L)
tlyukyA! . .L0.
pY¥1i_cw.p. )(A ..DH
~%Dl UVa AL .<h.
LN
lea CEoKy" d@
ALULBIVED. . T. S]

Ln33 Ch 14

Connected @ 4 MHz
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Debug Views

Ozone - The J-Link Debugger V3.34 - /tmp/arduino/sketches/530D04C0491F47EB6DOAEI3F1255957D/24CW160_i2c.ino.elf - -
£ feme/ / / / £ Fie QYN Find Debug Tools Window Help
File View Find Debug Tools Window Help I
O Piera ¥t Q-
Functions % [2acwi60_2cino x \'manepp x| Functiol | Break & Tracepoints Alt+Shift+B g ma
Name £ c
- setu| = -
(anonymous namespace)::pool::allocate - Lf B MName | =) Call Stack Alt+Shift+K
(anonymous namespace)::pool::free N = mf ;;ég?;{é { i i
__ Unwind_Backtrace T Seriall.begin(115200); (anoi o | Disassembly Alt+Shift+D -
___Unwind_ForcedUnwind // Wirel = SDAl & SCL1 i 1
Unwind_Resume _or_Rethrow [  Wirel.begin(); [ﬂﬂD | Global Data Alt+Shift+G =
! ! _Or_ ] L] A=
aeabi_atexit F wirel.setClock(480000); 1 -
"~ aeabi_idiv0 I EETEET%\ITHE[B,D,wrlteauf,s‘trlen[wrl‘teﬂuf}); — (L] LGCE.' Data Alt+Shift+L 3
__aeahi_ldivmod + EEPROM Read(®,0,readBuf,strlen{writeBuf}); —L T
__aeabi_uldivmod + Seriall.println(readBuf); u haiaal ME‘H'IGF}" 4 :
__aeabi_unwind_cpp_pr0 H } J— . -
__aeabi_unwind_cpp_prl ae | # | EE‘QE(E[S 4 b
__aeabi_unwind_cpp_pr2 - ‘]‘_'“d Loop() { - ) ) 7
__ascil_mbtowc __ae 22| IEFI'I"III'iEl| Alt+Shift+T -
__ascii_wctomb // function to calculate the number of remaining bytes to read/write ag '_"
__cxa_allocate_exception unsigned int bytesleft(unsigned int size, unsigned int offset) — \7] ﬂaIChEﬂ Data [ 4
__cxa_begin_catch i . ag 14
" cxa_begin_cleanup = tf[[sme + offset)<PAGE SIZE) — N
cxa_call_terminate : ae -+
e e + return size; — i .
" cxa_call unexpected } |1 Code Profile Alt+Shift+P 1
_ cxa_end_catch else — . . -
" cxa_end_cleanup ad [ Data Sampling Alt+Shift+Y -
~cxa_tree_exception return PAGE_SIZE - offset; — — . . 1
" cxa_get_globals __as =1 Instruction Trace Alt+Shift+ 1
__cxa_get globals_fast as| . : .
_ cxa_guard_abort EEPROM Write(unsigned int page, unsigned int offset, char *data, unsigned int size) = L¥ ] Power Sﬂmp“ng Alt+Shift+A —
cxa_guard_acquire . C¥ Y o . . 1
_u:xa_guam_relgase calculate the beginning bit of the page addressing bits (paddrposition) = =| Timeline Alt+Shift+M .
g e - = =
— N . / p = page addressing bits CY L
__Cxa init_primary exception / s = page size bits —_ -
__cxa_pure_virtual() // A1B A9 AB A7 AG A5 A4 A3 A2 Al AD Cx -
__cxa_rethrow // ppPpPPRPPPSSS S S — : - 21
__cxa_throw L + paddrposition = 8x05; oy == Call Grapl—-i Alt+Shift+H -
na_matrh B | - . . =
[T 8 ‘ [+] // calculate the start page and the end page cx| Le] Find RESU“S Alt+Shift+E -
Console X Memory 1 @ 00000000 - ) ) o
AP[0]: Skipped ROMBASE read. CoreBaseAddr manually set by user <] [os00B008 [iE 7B Co 9B 8E 25 37 FD 3A BE A C4 D9 89 F9 00 W{A..(7y — O Lfx Functions Alt+Shift+F =
AP[B]: Core found 0o0eER10 F7 8B CC 8D (D 2B B9 AD 24 OC 20 11 8D 11 CO 08 =.I.I+. o i 2i
CPUID register: ®x411FC271. Implementer code: ©x41 (ARM) 80000020 1F 53 25 67 B6 01 64 05 00 9D 7E 44 28 21 E1 80 .S%gV.d.  —— Memory Usage Alt+Shift+S -
Cache: L1 I/D-cache present 00000030 2A 33 BO AD B6 65 68 82 41 06 32 EO 94 OE 08 10 *3:.1]9?’1. o I L4
Found Cortex-M7 rlpl, Little endian. 0OBEAD4E  FC 37 DB BE 6F 74 5A 1C 06 00 BS 46 81 65 45 54 (7U%0tZ. _ r 3 2
FPUnit: 8 code (BP) slots and @ literal slots 00000050 EA C4 DB 5F 37 9D 98 C5 25 OC D3 93 83 99 42 E0 éAL‘Ji?. A CX £ SDQFEE F”ES AlH-ShInH-U -
ROM table scan skipped. CoreBaseAddr manually set by user: OxEG@FEQ0® B00BBO6A DF 78 3F 7A DB BB DF 5F SA 9A 86 2C 89 00 A9 40 Bx7z0»B_ —_ 2
I-Cache L1: 16 KB, 256 Sets, 32 Bytes/Line, 2-Way 00000070 6F FD DB 6F 3F D6 C7 BA 88 02 0C 50 8@ A5 3C 1A oylo?0C® Cx -
D-Cache L1: 16 KB, 128 Sets, 32 Bytes/Line, 4-Way 00000088 FD FC FA FB FD 77 D1 43 O9A B8A (8 4A 26 96 0D 40 yﬂl}ﬂwa( _— : 1
Connected to target device. 90000000 2C D6 DA 52 FE EF E7 FF @9 CO 70 56 62 11 14 40 ,0URbicy C¥ Console Alt+Shift+C
J-Link/J-Trace serial number: 174381782 0ODOODAB E9 9D S5F 83 9F 79 D7 DF 90 F8 01 35 2A 1A 9E 44 é. ..yxR _ T -
Reset: Halt core after reset via DEMCR.VC CORERESET. 0O0REOBE F9 7D 83 EF 7F FB 67 B9 42 08 4B 24 90 01 C5 0E 0}.i.sg* o] i 4 ift+ ]
Reset: Reset device via AIRCR.SYSRESETREQ. | | |6ooBeaca 4A FF 9E 5D BA CC 8F CF 17 64 838 01 D1 7B 29 3 ]y;]QI.I' _CK ‘>—"_ g Llnk CDI‘iLll:}I panEI Alt Shlﬂ '] -
J-Link: Flash download: Bank © @ 0x08000000: Skipped. Contents already match 00000008 6F 94 D5 E6 DC E1 BE 70 49 01 02 FO 20 80 9@ 29 o.0=Uai} CX -
Memory map 'after startup completion point' is active BOOBAOEA 74 DC FD 75 €9 FD €5 21 AD 61 4C D9 19 8B 83 03 tlyuEyh! — Toolb Y 3
Startup complete (PC=0x880427FC) 0eeeE0Fe FE DD EC B3 E7 77 AR DE 96 58 C2 20 80 12 44 48 Y 00IDars o
Debug.Continue(); 0ooeelee 7E 25 DB 5D OB 1B F9 56 F2 Al 41 5B 13 3C 68 01 —_— . 3 22
Window.Show {"Global Data"}; || |omeee118 FB F6 FC DB D2 95 FF C3 34 1C 8A A2 96 02 20 02 CX Enter Full Screen Alt+Shift+Return =
\™) |poERA120 FD EF CD F8 85 (7 EA F3 4B BE 60 90 64 40 92 82 ina.géé —_— ]
L] 00000130 C1 99 55 9D DF EE 5C C6 64 08 83 54 16 81 BD 50 A.U.BiME......,;er= emblbaemeas I I 3

CPU halted. Ln34 Ch28 | Connected @ 4 MHz
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File View Find Debug Tools Window Help

O by ¥ o4
Functions X /’ 24CW160_i2cing X \{majn opp X\
Name | =1

(anonymous namespace)::pool::allocate id 01
. | © 25 [ void setup
(anonymous namespace)::pool::free // RXB/TX@

___Unwind_Backirace Seriall.begin(115280);
___ Unwind_ForcedUnwind // Wirel = SDAL & 5CL1

__ Unwind_Resume_or_Rethrow H  Wirel.begin();

aeabi atexit F wirel.setClock(480000);
aeabi_idiv0 I Egggf%\;lrlte[B,D,wrlteauf,s‘trlen[wrl‘teEuf});
__aeahi_ldivmod 33 H EEPRDM_Réad[D,B,readEuf,st rlen{writeBuf));
__aeabi_uldivmod @ 34 [+ seriall.println(readBuf};
__aeabi_unwind_cpp_pr0 35 H}
__aeabi_unwind_cpp_prl 36
__aeahi_unwind_cpp_pr2 - ;Md Loop() {
__ascii_mbtowc
__ascii_wctomb

// function to calculate the number of remaining bytes to read/write

__cxa_allocate_exception 41 unsigned int bytesleft(unsigned int size, unsigned int offset)

__cxa_begin_catch a2 1 .

" cxa_begin_cleanup 43 B if((size + offset)<PAGE SIZE)
__cxa_call_terminate 45 B
_ cxa call unexpected 46

_ cxa_end_catch 47 else
__cxa_end_cleanup

_ cxa_free_exception
_ cxa_get globals

_ cxa_get globals_fast
__cxa_guard_abort
__cxa_guard_acquire
_ cxa_guard_release

return size;

{
& return PAGE_SIZE - offset;

}

+1{

// calculate the beginning bit of the page addressing bits (paddrpesition)
— " // p = page addressing bits

__cxa_init_primary_exception // s = page size bits

__cxa_pure_virtual() // A1D A9 AB A7 A6 AS A4 A3 A2 Al A

__cxa_rethrow 59 // ppPpPPRPPPSSS S S

__cxa_throw 0 [ paddrposition = B8x05;

2 // calculate the start page and the end page

6
funa_match L= 6
[EINT [+] 6
Console
AP[0]: Skipped ROMBASE read. CoreBaseAddr manually set by user
AP[B]: Core found
CPUID register: @x411FC271. Implementer code: @x41 (ARM)

Cache: L1 I/D-cache present

Found Cortex-M7 rlpl, Little endian.

FPUnit: 8 code (BP) slots and @ literal slots

ROM table scan skipped. CoreBaseAddr manually set by user: OxEGOFEQGQ
I-Cache L1: 16 KB, 256 Sets, 32 Bytes/Line, 2-Way

D-Cache L1: 16 KB, 128 Sets, 32 Bytes/Line, 4-Way

Connected to target device.

J-Link/J-Trace serial number: 174381782

Reset: Halt core after reset via DEMCR.VC CORERESET.

Reset: Reset device via AIRCR.SYSRESETREQ.

J-Link: Flash download: Bank © @ 0x08000000: Skipped. Contents already match
Memory map 'after startup completion point' is active

Startup complete (PC=0x880427FC)

Debug. Continue();

Window.Show ("Global Data"};

]
CPU halted.

Arduino Pro Primer

Show Global Data

Ozone - The J-Link Debugger V3.34 - ftmp/arduino/sketches/530D04C0491F47EB6DOAES3F1255957D/24CW160 i2c.ino.elf

Location

Size Type

Access

Scope

"Microchip 240 2400 1284] _______64|char(64] | |24CWI60 i2cinocpp

void EEPROM Write(unsigned int page, unsigned int offset, char *data, unsigned int size)

Ln34 Ch 28

Connected @ 4 MHz

| f sewp [ 77 (') 2400 1284 1 char 24CWI160_i2c.ino.cpp
1] 195 ('1') 2400 1285 1 char 24CW160_i2c.ino.cpp
12 99 ('c') 2400 12B6 1 char 24CW160_i2c.ino.cpp
3] 114 ('r') 2400 1287 1 char 24CW160_i2c.ino.cpp
[4] 111 ('0') 2400 1288 1 char 24CW160_i2c.ino.cpp
5] 99 ('c’) 2408 1289 1 char 24CW160_i2c.ino.cpp
6] 184 ('h') 2400 12BA 1 char 24CWI160_i2c.ino.cpp
[7 105 ('i') 2400 12BB 1 char 24CWI160_i2c.ino.cpp
8] 112 ('p') 2400 12BC 1 char 24CWI160_i2c.ino.cpp
[@ 32 (' ") 2400 12BD 1 char 24CW160_iZc.ino.cpp
[10] 50 ('2') 2400 12BE 1 char 24CW160_i2c.ino.cpp
[11] 52 ('4') 2400 12BF 1 char 24CW160_i2c.ino.cpp
[12] 67 ('C') 2400 1200 1 char 24CW160_i2c.ino.cpp
[13] 87 ('W') 2400 12C1 1 char 24CW160_i2c.ino.cpp
[14] 49 ('1') 2400 12C2 1 char 24CW160_i2c.ino.cpp
[15] 54 ('6') 2400 123 1 char 24CW160_i2c.ino.cpp
[16] 48 ('0') 2400 12C4 1 char 24CW160_i2c.ino.cpp
[17] 20" 2400 12C5 1 char 24CW160_i2c.ino.cpp
[18] 69 ('E') 2408 12C6 1 char 24CW160_i2c.ino.cpp
[19] 69 ('E') 2400 12C7 1 char 24CW160_i2c.ino.cpp
[20] 80 ('P') 2400 12C8 1 char 24CW160_i2c.ino.cpp
[21] 82 ('R') 2400 1209 1 char 24CWI160_i2c.ino.cpp
[22] 79 ('0') 2400 12CA 1 char 24CW160_i2c.ino.cpp
2 o [23] 77 ('M") 2400 12CB 1 char 24CW160_i2c.ino.cpp
| |ecneca10 [24] 32 (") 2400 12CC 1 char 24CW160_i2c.ino.cpp
09000028 [25] 68 ('D') 2480 12CD 1 char 24CW160_i2c.ino.cpp
PESeeea [26] 114 ('r') 2400 12CE 1 char 24CW160_i2c.ino.cpp
00000060 [27] 105 ('i') 2400 12CF 1 char 24CW160_i2c.ino.cpp
80000080 [28] 118 ('v') 2400 1208 1 char 24CW160 _i2c.ino.cpp
00000080 [29] 101 ('e') 2400 1201 1 char 24CW160_i2c.ino.cpp
go0oo0E0 [20] 114 ('r') 2400 1202 1 char 24CW160_i2c.ino.cpp
| | eceoesce [31] 0 ("\e") 2400 1203 1 char 24CW160_i2c.ino.cpp
080800F0 [32] 0 ('\8') 2400 1204 1 char 24CW160_iZc.ino.cpp
| |ooooo110 [33] 0 ('\0') 2400 12D5 1 char 24CW160_i2c.ino.cpp
! | 0000120 | 4 [ [+
BEBBOLE0 T L e CC oo co or e mo i s s e oo e

(4]

23
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Show Watch Data

Ozone - The J-Link Debugger V3.34 - /tmp/arduino/sketches/530D04C0491F4TE86D0AEI3F1255957D/24CW160_i2c.ino.elf - 7 X
File View Find Debug Tools Window Help
O b ey ¥t
Functions X /24CW160 i2cino X \(ma.in cop ¥ \ » Disassembly X
Name (=] — Wirel.beginTransmission(EEPROM_ADDR); [a]
H EEPROM_Write = - ]
(anonymous namespace)::pool::allocate [f = ._.] 0.3??:33?2_ —M‘?Ygr'Pat‘ . -:(1|E|r‘f2‘?l—m\
(anonymous namespace):pool:free = . ¥Old EEPROM Write(unsigned int page, unsigned int offset, char *data, unsigned int size) || 59:0403;; _LI;PI HEls oo o IER;]‘
—_Unwind_Backirace // calculate the beginning bit of the page addressing bits (paddrposition) 08040396 LDR R2, [R2]
9 ng pag g p P Wirel.be oM ADDR) -
___Unwind_ForcedUnwind // p = page addressing bits Wirel.beginTransmission({EEPROM_ADDR)
___ Unwind_Resume_or_Rethrow // s = page size bits = _9894 398 LDR RO, = )
aeabi atexit // AlD A9 AB A7 AG A5 A4 A3 A2 Al A MemAddress = startPage << paddrpositiol
—aeanL at // PP PPPPRP S s s s s 8804039A  LSLS R3, R2 =l
__aeabi_idivd paddrposition = 0x05; 0864039C  ORR.W R3, R3, Ra
__aeabi_ldivmod 080403A0  STR.W 3, [R11]1 |
__aeabi_uldivmod // calculate the start page and the end page . |‘F‘ ""’9 iadbiasl LaBAcE SLE D
__aeabi_unwind_cpp_pr0 startPage = page; E.":FI[E‘SSHJ“
_aeabi_unwind_cpp_prl endPage = page +((size + offset)/PAGE_SIZE); Registers 1 (CPU) 23
ascii mbtowe // number of pages to be written ﬂ o am CPU 687 Registers CPU Registers
— numberofpages = (endPage-startPage) + 1; endpP o 3] 24600 1 —
__ascii_wctomb // set writeBuf array index to 0x80 ag
__cxa_allocate_exception ) data_indx = 0x00;
__cxa_begin_catch 78 ) he o offset 0
: J/ write the data to EEPROM 1
72::7:;?':;::;3?5 for{int i=0; i<numberofpages; i++) numbe{ﬂmages = 2480 1
__cxa_call_unexpected // add the page address to the byte address te PEUUIPDSWDH 5 2400 1
_ cxa_end catch // calculalte the beginning memory location
cxa_end_cleanup MemAddress = startPage << paddrposition | offset; MemAddress a 2400 1
_cxa_iree_excepliun // calculate remaining number of bytes to be written . ]
— == bytesremaining = bytesleft(size,offset); ]
~oxa_ge,globals y 9 - by ( ) bytesremaining @ 2400 1
__cxa_get_globals_fast Wirel.beginTransmission(EEPROM_ADDR); data indx 4] 2400 1]
__cxa_guard_abort Wirel.write(highByte(MemAddress)); — —
" cxa quard acquire Wirel.write(lowByte(MemAddress)); [ 4 | | ',]
cxa_guard_release . .
—Fxa_guard_ for{int j=0; j<bytesremaining; j++)
__cxa_init_primary_exception
__cxa_pure_virtual() Wirel.write(writeBufldata_indx++1);
__cxa_rethrow
cxa throw || Wirel.endTransmission();
funa_matrh =4 |
[l | D startPage += 1; // increment the page [x) (o] D)
Console *®  Memory 1 @ 00000000 x
AP[3]: AHB-AP (IDR: Not set) [+] [0oe00E00 [JE 7B CO 9B BE 28 37 FD 3A OE AB C4 D9 89 F9 80 [{A..(7y:. AU.U. 2]
AP[@]: Skipped ROMBASE read. CoreBaseAddr manually set by user 0000010 F7 8B CC 8D CD 2B B9 AD 24 8C 20 11 8D 11 €@ 688 =.1.1+*.5. ...A.
AP[0]: Core found 00000020 1F 53 25 67 B6 01 64 @5 00 9D 7E 44 28 21 E1 80 .S5%gY.d...~D(!4d. —
CPUID register: Ox411FC271. Implementer code: Ox41 (ARM) 00006030 2A 33 BO AD B6 65 68 62 41 06 32 E@ 94 OF 08 18 *3°.feh.A.2a....
Cache: L1 I/D-cache present 00000040 FC 37 DB BE 6F 74 5A 1C 06 @0 B5S 46 81 65 45 54 UTL‘:I’;,OIZ. . .MF.eET
Found Cortex-M7 rlpl, Little endi:?m. 00000050 EA C4 DB 5F 37 9D 98 C5 25 @C DB 93 83 99 42 EO éAU_?. As.0. . .Ba
FPUnit: 8 code (BP) slots and @ literal slots 00000060 DF 78 3F 7A DB BB DF S5F 5A 9A 86 2C 09 00 A9 40 Bx7zUB Z..,..c@
ROM table scan skipped. CoreBaseAddr manually set by user: BxEDOFEBDB 00800ETO 6F FD DB 6F 3F D6 C7 BA 88 82 8C 50 80 A5 3C 1A oyUo?Dgﬂ. .PL¥e,
I-Cache L1: 16 KB, 256 Sets, 32 Bytes/Line, 2-Way 00000080 FD FC FA FB FD 77 D1 43 OA 8A C8 4A 26 96 0D 40 yiudywNC. .EJ&..@
D-Cache L1: 16 KB, 128 E_'ne‘ts, 32 Bytes/Line, 4-Way 00EOEA98 2C D6 DA 52 FE EF E7 FF 09 CO 70 56 62 11 14 40 ,0URpicy.Apvb..@
Connected to target device. 0DODROAG E9 9D SF 83 9F 79 D7 DF 90 FB8 81 35 2A 1A 9E 44 é. ..y=xB.s8.5%..D
J-Link/]-Trace serial number: 174301702 000000BO F9 7D B3 EF 7F F8 67 B9 42 @8 4B 24 90 81 C5 OF U}.i.ag‘B‘KS;.;&‘
Reset: Halt core_after reset via DEMCR.VC_CORERESET. 00BBPACA 4A FF 9E 5D BA CC 8F CF 17 04 88 81 D1 7B 29 3C Jyllﬂifl. N =
Reset: Reset device via AIRCR.SYSRESETREQ. 00000608 6F 94 D5 E6 DC E1 BE 70 49 01 02 FO 20 80 90 29 o.0=U3%}I. b )
J-Link: Flash download: Bank 0 @ @x08000000: Skipped. Contents already match DOOOOOEG 74 DC FD 75 C9 FD €5 21 AO 01 4C D9 19 8B B3 03 tlyuEyA!..L0....
Memory map 'after startup completion point' is active | | |0PEREAF® FE DD EC B8 E7 77 A0 DE 96 58 C2 20 80 12 44 48 pYi_cw.P.XA ..DH
Startup complete (PC=0x080427FC) 00E0O108 7E 25 DB 5D @B 1B F9 56 F2 Al 41 5B 13 3C 68 01 ~%0]..uvdA[.<h. 24
Debug.Continue(); || |@eeee11e FB F6 FC DB D2 95 FF C3 34 1C 8A A2 96 02 20 02 (60 4..¢.. .
\™ |08AOO120 FD EF CD F8 B85 C7 EA F3 4B BE 60 90 64 40 92 82 yiiB.QéL‘»K%‘. @. . L
L 00000130 C1 99 55 9D DF EE 5C C6 64 08 83 54 16 81 BD 5D A.U.Ri\Ad..T..%] -~

CPU halted. Ln72 Ch37 | Connected @ 4 MHz



Arduino Pro Primer

Continuing
Education

Center

Show Variable Data - Array

» E EhEIF wri M. Ll al rlli.l' | - L Tl O, Ol W ol o Y ]H Drl'\l'Er"};
9 char read ® Set Breakpoint Fa
10 # Break on Change
11 // page s _
12 // page d ‘® Set Tracepoint (Start)
13 const ung .y Set Tracepoint (Stop) Memory 1 @ 23FFFFD4
14 const uns 23FFFFD4 J- -- -- -- - - -- oI A
15 ared _A Show Definition F12 23FFFFE4  -- - oo oo oo oo oo T T ST T T e
16 unsigne _ Seme e me e ae - -- - -
17 uns igned *< Show Declarafipn Shift+F12 gi;g;;g: : wlo R
18 unsigned |§o EGRISEE] Ctri+T 24000014
19 unsigned
e ign °d | 5 Show Call Graph Ctri+H gjggggg:
21 unsigned | ||;| Show in Memory Map Cirl+B 24000044
22 unsigned 24000054
23 unsigned iy Watch Ctrl+W 24000064
24 ) N 24000074
25 @ void setu @& Quick Watch... Shift+F9 >4090984
26 J/ RXB, 24000094
27 & serigll = GoToPBC Ctri+P 240000A4
28 /" Wire Go To Line... Ctri+L 24000084
29 B wirel.d  gng Ctri+F 240000C4
30 [+ Wirel.s i i 24000004
31 [+ EEPROM Find In Trace... Crl+Shift+T : 2400G0E4
32 @ delay(s 240000F4
33 F EEPROM | Expand All Al 24000104
34 [+ Seriall
35 H} Cut Ctri+X
36 [ Copy Cir+C
37 void loop —
38 @} Paste Ctrl+V
Line Numbers
Execution Counters Ctri+E
rduino/hardware/n D Enc::.;dlngs initions.h");
arduino/hardware/ + Pseudo Instructions finitions.h") o5
rduino/hardware/n = Export.. rduino.h"};
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Show Variable Data - Array

E EhEr wri [ T L | ru-ja' | M- L W ol T, Tl W ol ol ] Y :IM Dr_lluler.ll};
» 9 char read ® Set Breakpoint F9
10 & Break on Change
11 // page 3 _
12 // page ¥ Set Tracepoint (Start)
13 const uns (g Set Tracepoint (Stop) Memory 1 @ 24001284
14 const ung 24001284 [
15 - ned -8 Show Definition Fi2 240012C4
16 unsigne _
17 uns igned *= Show Declaration Shift+F12 gjggigg:
18 unsigned [ IESIIESEIE] Curl+T 240012F4
19 unsigned
8 e ign ®4 | [l Show Call Graph Ctri+H oo
21 unsigned | |;| Showin MemoryMap  Ctri+B 24001324
22 unsigned 24081334
23 unsigned & Watch Ctrl+W 24001344
24 ) _ 24001354
55 [ void SEtU@ Quick Watch... Shift+F9 >4091364
26 J/ RXB, 24001374
37 [ Seriall™ GoToPC Ctri+P 24001384
28 ! f Wirg Go To Line... Ctrl+L 24001394
29 M Wirel.§ o gng Ciri+F 240013A4
30+ Wirel.s ) ) 24001384
31 & EEPROM Find In Trace... Ciri+Shift+T : 240013C4
32 @ delay(s 24001304
33 [+ EEProM | = ExpandAll Alt++ 240013E4
24 [+ Seriall
35 H} Cut Ctri+X
36 ™ Copy Ctrl+C
37 vold loop
38 @} Paste Ctri+V
Line Mumbers
Execution Counters Ctri+E
rduino/hardware/n Encn:.:dlngs initions.h");
arduino/hardwarej ¥ Eseudo Instructions finitions.h") o6
rduino/hardware/n & Export.. rduino.h");
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Find Arduino Source Files

Ozone - The J-Link Debugger V3.34 - /ftmp/arduino/sketches/530D04C0491F47TEB6D0AES3F1255957D/24CW160_i2c.ino.elf - @ X
File View Find Debug Tools Window Help
(U -2 2 §
Functions pins_arduino.h X 160 i2cino x '\ maincpp X ~ Disassembly 2|
Name = Wirel.beginTransmission(EEPROM ADDR); [+]
- - s > | £ 08040392 MOVS R1, #80
Eannnymﬂus namespace):pool:allocate MemAddress = startPage << paddrpositiof
an _ ~ 08040394 LDR 3, [R5]
File \iew Debug Tools Window Help 08040396  LOR R2, [R2]
wirel.beoinTransmission(EEPROM_ADDR) ;
_ ) - DR RO, =Wirel
= {!} ¥ iR | FIDd'" Curl+F — startPage << paddrpositiof_|
— - r r & | LSLS R3, R2 L
i i + + . i i # # # # — 3, R3
— Functions Find In Files... Cul+ShiftsF |/ main.cpp X \ Find Source File &y &F 4g ‘g €& — iy -
— Mame Find In Trace... Ciri+Shift+T - Efsat)<PAGE S17E) =
& pin 1of 11 "]x
— (anonymous . - :
| =+ S - 7o Value Description
% Find Function... Ciri+M 16 Licens: sinDefinitions.h (] e
i (anonymous i - - h g CPU Registers
— Unwind Find Global Data... Citrl+J 17 Founda pinmap. |
— nwind_| - T pinmode_arduino.h
—i Unwind |E=] d Source File... Cirl+K ' » pins_arduino.h .
— = - o L T
—cxa_call terminate 21 #define PINS COUNT (PINCOUNT fn()) pinTolndex.cpp =]
__cxa_call_unexpected #define NUM_DIGITAL PINS (103u) |' F | | | }]
_ cxa_end_catch #define NUM_ANALOG INPUTS (18u) // these are analog pins that can also be used as digital < [
"~ cxa_end_cleanup #define NUM_ANALOG_OUTPUTS  (2u)

__cxa_free_exception

// LEDs
__cxa_get globals o
__Cxa_get_globals_fast #define PIN_LED (87u)
__cxa_guard_abort #define LED BUILTIN PIN_LED
cxa_guard acquire #define LEDR (86u)
— O #define LEDG (87u)
—Cxa_guard_release #define LEDB (88u)

__cxa_init_primary_exception

__cxa_pure_virtual() // Analog pins

__Cxa_rethrow fo e
cxa throw | #define PIN_A® (76u)
[ — Rd #define PIN A1 (77u) |
(ol | [+] #define PIN_A2 (78u) =) [4] D)
Consale X Memory 1 @ 00000000 x
I-Cache L1: 16 KB, 256 Sets, 32 Bytes/Line, 2-Way [« 08000000 E 7B Co 9B BE 28 37 FD 3A OE A8 C4 D9 89 F9 00 [{A..(7y:. AU.U. [a]
D-Cache L1: 16 KB, 128 Sets, 32 Bytes/Line, 4-Way 08008010 F7 8B CC 8D CD 2B B9 AD 24 0C 20 11 80 11 0 @8 =.I.1+%.5. ...A.
Connected to target device. 00000020 1F 53 25 67 B6 01 64 05 00 9D 7E 44 28 21 E1 80 .S5%gY.d...~D(!4. —
J-Link/]-Trace serial number: 174301702 08080030 2A 33 BO AD B6 65 68 82 41 06 32 EO 94 OE 08 18 *3°.9eh.A.23....
Reset: Halt core after reset via DEMCR.VC_CORERESET. 00000040 FC 37 DB BE 6F 74 5A 1C 06 B0 B5 46 81 65 45 54 []TEISOTZ. - .pF.eET
Reset: Reset device via AIRCR.SYSRESETREQ. 000EAA50 EA C4 DB 5F 37 9D 98 C5 25 OC DB 93 83 99 42 E0 &A0 7..A%.0...Ba
J-Link: Flash download: Bank 0 @ 0x08080008: Skipped. Contents already match 08000060 DF 78 3F 7A DB BB DF 5F 5A OA 86 2C 09 88 A9 40 Bx?zl»B Z. .e@
Memory map 'after startup completion point' is active 06000070 6F FD DB 6F 3F D6 C7 BA 838 B2 0OC 50 80 A5 3C 1A oy[lo?ogﬂ. P
Startup complete (PC=0x080427FC) 00000080 FD FC FA FB FD 77 D1 43 OA BA (B 4A 26 96 0D 40 yidlywhC..EJ&..@
Debug.Continue(); £00AEA90 2C D6 DA 52 FE EF E7 FF 09 CO 70 56 62 11 14 40 ,0URpiciy.Apvb..@
Window.Close ("Watched Data 1"); 000000A0 E9 9D S5F 83 9F 79 D7 DF 90 F8 01 35 2A 1A 9E 44 é. ..yxB.s.5%..D
Find.Text ("EEPROM Read"); 00000OBO F9 7D 83 EF 7F F8 67 B9 42 08 4B 24 90 01 (5 OE u}.I.eg'B.KS..A.
Find.SourceFile ("EEPROM Read"); 000000CO 4A FF 9E 5D BA CC 8F CF 17 04 88 81 D1 7B 29 3C Jy.]eI.I... fi{)=
File.Open ("/home/fred/.arduinol5/packages/arduino/hardware/mbed giga/4.1.3/cores/arduino/pinDefinitions.h"); 00000000 6F 94 D5 E6 DC E1 BE 7D 49 01 A2 FO 20 80 90 29 o.0204%}1..6 ..)
File.Close ("/home/fred/.arduinol5/packages/arduino/hardware/mbed giga/4.1.3/cores/arduino/pinDefinitions.h"); DOOEAAED 74 DC FD 75 C9 FD €5 21 A 01 4C D9 19 8B 83 03 tlyuEyA!..LU. ...
Find.SourceFile ("EEPROM_Read"}); | | |l08peeeFe FE DD EC BB E7 77 A0 DE 96 58 C2 20 80 12 44 48 b\"i‘c_w.D.X;k ..DH
File.Open ("/heme/fred/.arduinol5/packages/arduino/hardware/mbed giga/4.1.3/variants/GIGA/pins_arduine.h"}; 00000100 TE 25 DB 5D OB 1B F9 56 F2 Al 41 5B 13 3C 68 01 *%UL.UYE}M[&h. 27
Find.SourceFile ("#pragma"); | (00680110 FB F6 FC DB D2 95 FF C3 34 1C 8A A2 96 02 20 02 (ouU0.yAd. .¢..
.. |peeRB120 FD EF CD F8 85 C7 EA F3 4B BE 60 90 64 40 92 82 yIIﬁ.Qé(}K‘;' .da.. [
* 08000130 C1 99 55 9D DF EE 5C C6 64 08 83 54 16 81 BD 50 A.U.Bi\Ed..T..%]

CPU halted. Lnl Chl | Connected @ 4 MHz
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Visual Studio Code Works Too

New Project Wizard X

Program File
Choose the Program to be debugged

@ EXPLORER
w ZACW160 D ELF, Motorola S-record, Intel Hex, or Binary file (optional)

“w wscode /nome/fred/24CW160Wbuildi24CW160.ino.elf

{} arduino.json
{} c_cpp_properties.json
~ build
» core
» libraries
> preproc
ketch
24CW160.in0.bin
24CW160.ino.elF
24CW160.ino.hex
24CW160.ino.map

} build.options.json

} compile_commands.json

includes.cache

libraries.cache

linker_script.ld
C: 24CW160.ino

x Cancel < Back @ Next > 28
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Next Time...

MORE TO COME..
Thank you for attending!!!

Please consider the resources below:
 Today’s Download Package
 arduino.cc

29
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