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ATXMega64A3/128A3/192A3/256A3

NOTES:

- On the XMega family pin functions
are grouped by PORT. Eg. RXDOTXDO
on PORT C is UARTCO

- Atmel Xmega processors have four
internal RC oscillators, there's 32MHz,
2Mhz and 32.786kHz (it has two of thesa).

ATXMega64A1/128A1/192A1/256 A1/384A1

ATXMegal16A4/32A4/64A4

PDI Header

DATAM
N.CJ/3
CLK/S

e
I[~]~
e

2NCC
4/N.C.
6/GND
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e VBAT (559,9 3,15 5929 MEGA256A3
35 Jrate ol oul 4 Lk 5550 5 ,5L 9 0sd
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x4 5y 3,k Sl Ol oz Lol 4,38
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9@»])&'9)&9 0 .L?)JLQ,«JGLaIQAﬁcké
Lo st ol eslanal wilgs (o0 08 Ll 0L, o0
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ol S 13> a5 59290 sla SPI sluws ales 51 5,8
e SPT sac F sluws 4 Al (5,0 XMEGA 5
35,5 3929 F 9 Eg D 9 C sla )9 595 138l
Bit a8 Joe 2ily o Jis Shga S a
I8 lg oo calizes Hlaie A s x5 (6 Rate
megadd s ,uw ;5 a5 cul J )5 ol g 54 00ls
Lol ol calisee jlage ¥V s3e ol megal28 o
XMEGA 5 SPT ;,L sl <o e 5l o DMA |
abdl> LY o> b g @ o Bl G OS] ST
s 09 9 wledbl wiél,s g eyl sl |
Slave s )5 s SPI asly a8 o pal 3 CPU
L byl sl bl s e 18, bls,l DMA L
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4 \YMSPS bls,l ¢ 5 L Full speed 5\ oMSPS bls)l &5 L Low speed slase ,5 USB bls)l 0l any 4 AU (5
2.8 o slards 1) U")"’T 2D (29,5 K59 (8639, S LEndpoint u.u)JT V& 5l bls)l Es ol el o_).g.); aslol XMEGA
Sl ol VoYY 5l b g 5yl |, isochronous g control. interrupt. bulk slass ;5 5 Klee &l 5525 4ok, <ubll Endpoint
el 03335 iy oy SAeMbl Jis] 5] DMA 1 o3lisiel <8 cpizmea USB bl | 55 .l abiss 16 > payload

CRC
O SleMbl Jsls o s Gasis jehie 4 Cyclic Redundancy Check L CRC auulxe ool XMEGA 135 sla o jles 55
S o slawio CRC-32 (IEEE 802.3) 3 CRC-16 (CRC-CCITT) ;I CRC s5ly .l 0355, s

Discovery kit for STM32 F4 series

~

Description

The STM32F4DISCOVERY helps you to discover — — -

the STM32F4 high-performance features and to de- l

velop your applications easily. It includes everything

required for beginners and experienced users to get |

started quickly. STM32F4-Discovery ==
Based on the STM32F407VGTS6, it includes an ST- 7.4 |
LINK/V2 embedded debug tool, two ST MEMS, digi- STM3Z Releasing your creativity

tal accelerometer and digital microphone, one audio
DAC with integrated class D speaker driver, LEDs o ———
and push buttons and an USB OTG micro-AB con- b N-.-
nector. STMaz F - oy
A large number of free ready-to-run application firm-
ware examples are available on www.st.com/stm32f4-
discovery to support quick evaluation and develop-
ment Key Features

STM32F407VGT6 microcontroller featuring 32-bit
ARM Cortex-M4F core, 1 MB Flash, 192 KB RAM
in an LQFP100 package

On-board ST-LINK/V2 with selection mode switch to
use the kit as a standalone ST-LINK/V2 (with SWD
connector for programming and debugging)

Board power supply: through USB bus or from an ex-
ternal 5 V supply voltage

External application power supply: 3 V and 5 V
LIS302DL, ST MEMS motion sensor, 3-axis digital
output accelerometer

MP45DTO02, ST MEMS audio sensor, omni-direction-
al digital microphone

CS43L22, audio DAC with integrated class D speaker driver

Eight LEDs:

LDI (red/green) for USB communication

LD2 (red) for 3.3 V power on

Four user LEDs, LD3 (orange), LD4 (green), LD5 (red) and LD6 (blue)

2 USB OTG LEDs LD7 (green) VBus and LD8 (red) over-current

Two push buttons (user and reset)

USB OTG FS with micro-AB connector

Extension header for all LQFP100 I/Os for quick connection to prototyping board and easy probing

\_ http://eshop.eca.ir/link/1114.php : LSS Slusgs )
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) NMEA 5,1s5bul o GPS by Jl sl 4z gl
GPS (GGA) ol oledbl -\
slaes 9 olilas (5,e 9 dob Ol b Sledbl aws, (0l
@ ad, ol cw,das e le a ], o e g oolawl b 5 0 lsale
S P S g0
$GPGGA,<1>,<2>,<3> <4> <5> <6>,<7>,<8> <9>,
M,<10>M,<11>,<12>*<13><CR><LF>
Jle
$GPGGA,104549.04,2447.2038,N,12100.4990,E,1,
06,01.7,00078.8,M,0016.3,M,,*5C<CR><LF>
al 0357 (B yra ]y aih ) Gla s S SS gl Jyas
slesl ;5 “LE” 9 “CR” sla a1 Jlo)l 51 Jud a8 59h cds
9 gb (0 Eapb KL A 05l o Jlu)l el S S i) e
Ko aib oo K sae Ko Olis a5 el LI 95 Jolis
Sl “” 58" o o sla LI (XOR) s lassl b ple
D (0 03kt (L, sl 0sls ol Oluebl (sl rl.».u e

N | Y,

Description Example Field
UTC time in hhmmss.ss format, 000000.00 ~ 235959.99 104549.04 1
Latitude in ddmm.mmmm format 2447.2038 2
Leading zeros transmitted

Latitude hemisphere indicator, ‘N" = North, 'S’ = South N 3
Longitude in dddmm.mmmm format 12100.4990 4
Leading zeros transmitted

Longitude hemisphere indicator, 'E' = East, 'W' = West E 5
Position fix quality indicator 1 6
0: position fix unavailable

1: valid position fix, SPS mode

2: valid position fix, differential GPS mode

Number of satellites in use, 00 ~ 12 06 7
Horizontal dilution of precision, 00.0 ~ 99.9 01.7 8
Antenna height above/below mean sea level, -9999.9 ~ 17999.9 00078.8 9
Geoidal height, -999.9 ~ 9999.9 0016.3 10
Age of DGPS data since last valid RTCM transmission in xxx format (seconds) 11
NULL when DGPS not used

Differential reference station ID, 0000 ~ 1023 12
NULL when DGPS not used

Checksum 5C 13

C.M).9

$GPGLL,<1>,<2>,<3> <4> <5> <6>,<7>*<8><CR><LF>

$GPGLL,2447.2073,N,12100.5022,E,104548.04,A,A*65<CR><LF>

:JLe

Cw'b);@ﬂl)w)sbw&&)ﬂ)djb

Description Example | Field
Latitude in ddmm.mmmm format 2447.2073 1
Leading zeros transmitted

Latitude hemisphere indicator, ‘N’ = North, 'S’ = South N 2
Longitude in dddmm.mmmm format 12100.502 3
Leading zeros transmitted 2

Longitude hemisphere indicator, 'E' = East, 'W' = West E 4

www.ECA.ir



UTC time in hhmmess.ss format, 000000.00 ~ 235959.99 104548.04 5
Status, ‘A’ = valid position, 'V’ = navigation receiver warning A 6
Mode indicator A 7
‘N’ = Data invalid

‘A’ = Autonomous

‘D’ = Differential

'E’ = Estimated

Checksum 65 8

(GSA)JUss (sl olsals —¥

.J.A.bt;ol.a4.3|)JJ'oJu.Zobm‘uléﬁgULS'){df(sszo)l,mlAgGPSGoxjfé)lfum)w|

:C,\A).‘!

$GPGSA,<1>,<2><3> <3> <3> <3> <3> <3> <3> <3> <3> <3> <3> <3> <4> <5> <6>*<T><CR><LF>

$GPGSA,A,3,26,21,,,09,17,,,,,,,10.8,02.1,10.6*07<CR><LF>

:Je

WIo);@ﬂl)M)ébw&&ﬁ)dgb

Description Example Field
Mode, ‘M’ = Manual, ‘A" = Automatic A 1
Fix type, 1 = not available, 2 = 2D fix, 3 = 3D fix 3 2
PRN number, 01 to 32, of satellite used in solution, up to 12 transmitted 26,21,,,09,17,,,,., 3
Position dilution of precision, 00.0 to 99.9 10.8 4
Horizontal dilution of precision, 00.0 to 99.9 02.1 5
Vertical dilution of precision, 00.0 to 99.9 10.6 6
Checksum 07 7

(GSV) 15,5 GPS sla o lsals -F

a3 a8 Jlasl s, g seme 4l 9 PNR slaes g sisa 205 50 a5 Sla o)lsale slows ans) ol

:C,\A).‘!

$GPGSV,<1>,<2> <3> <4> <5> <6>,<7>,...,<4> <5> <6> <T> *<§><CR><LF>

i

$GPGSV,2,1,08,26,50,016,40,09,50,173,39,21,43,316,38,17,41,144,42*7C<CR><LF>

Description Example | Field
Total number of GSV messages to be transmitted 2 1
Number of current GSV message 1 2
Total number of satellites in view, 00 ~ 12 08 3
Satellite PRN number, GPS: 01 ~ 32, SBAS: 33 ~ 64 (33 = PRN120) 26 4
Satellite elevation number, 00 ~ 90 degrees 50 5
Satellite azimuth angle, 000 ~ 359 degrees 016 6
C/No, 00 ~ 99 dB 40 7
Null when not tracking

Checksum 7C 8

RMC) GPS s 00 dogs ol 5 ledbl -0

a5 o b 4y Ly s g osS el G ,e 5 dob oley ks Sledbl azs, o

:C,\A).‘!

$GPRMC,<1>,<2>,<3> <4> <5> <6>,<7>,<8> <9> <10>,<11>,<12>*<]13><CR><LF>

:Je

$GPRMC,104549.04,A,2447.2038,N,12100.4990,E,016.0,221.0,250304,003.3,W,A*22<CR><LF>

WIo);@ﬂl)M)ébw&&ﬁ)dgb
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Description Example | Field
UTC time in hhmmess.ss format, 000000.00 ~ 235959.99 104549.04 1
Status, 'V’ = navigation receiver warning, ‘A’ = valid position A 2
Latitude in dddmm.mmmm format 2447.2038 3
Leading zeros transmitted

Latitude hemisphere indicator, ‘N’ = North, 'S’ = South N 4
Longitude in dddmm.mmmm format 12100.499 5
Leading zeros transmitted 0

Longitude hemisphere indicator, 'E' = East, 'W' = West E 6
Speed over ground, 000.0 ~ 999.9 knots 016.0 7
Course over ground, 000.0 ~ 359.9 degrees 221.0 8
UTC date of position fix, ddmmyy format 250304 9
Magnetic variation, 000.0 ~ 180.0 degrees 003.3 10
Magnetic variation direction, ‘E’ = East, ‘W’ = West W 11
Mode indicator A 12
‘N’ = Data invalid

‘A’ = Autonomous

‘D’ = Differential

‘E’ = Estimated

Checksum 22 13

$GPVTG,<1>,T,<2>M,<3>N,<4> K ,<5>*<6><CR><LF>

$GPVTG,221.0,T,224.3,M,016.0,N,0029.6,K,A*1 F<CR><LF>

(VTG) e pow 5 05 590 0095 —F
CA.A)B

:J e

wlab;@)ml)M)ébM&&ﬁ)djb

Description Example Field
True course over ground, 000.0 ~ 359.9 degrees 221.0 1
Magnetic course over ground, 000.0 ~ 359.9 degrees 224.3 2
Speed over ground, 000.0 ~ 999.9 knots 016.0 3
Speed over ground, 0000.0 ~ 1800.0 kilometers per hour 0029.6 4
Mode indicator A 5
‘N’ = Data invalid

‘A’ = Autonomous

‘D’ = Differential

‘E’ = Estimated

Checksum 1F 6

$GPZDA <1>,<2>,<3> <4> <5> <6>*<7><CR><LF>

$GPZDA,104548.04,25,03,2004,,*6C<CR><LF>

e o lo o]y eodue b g g S (Jowe B9 4 Ol Al

:CA.A)B

:J e

sl 0357 (Bira ]y aih ) la s SO SS gl Jyas

9 Gk sl cedbl ol b casl (B9 28 o Jloyl LU SO Al a1, NMEA sla 4y 9 oledbl GPS a5 590 =ds
s 1S Jloyl 1 oledbl GPS Sl ez os I bl 45 5l 5 eulgse Jb

gy o Sl OKe 9 o Oleaslu )3 9 a8 il s |y o ojlsale Jlo )l Sledbl Glgs oo Catw 09 9 56 slas )5 GPS a5 548 85
b,y sl il S0 T Catw a8 Slals 5 adis Jolwg 13) a8 Jlosl b g sl (gwss 4 1) @l ojlgale Sledbl lg o5
(o)las 399 sl o)|9.ml.n ol
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Description Example Field

UTC time in hhmmss.ss format, 000000.00 ~ 235959.99 104548.04 1
UTC time: day (01... 31) 25 2
UTC time: month (01... 12) 03 3
UTC time: year (4 digit year) 2004 4
Local zone hour 5

Not being output by the receiver (NULL)

Local zone minutes 6
Not being output by the receiver (NULL)
Checksum 6C 7
)|)§ 4.:])-" ;i: 299 o.).3|,:'> I) 4.:..::) Scanf() )9.:.4.») l.: |J.Z.v| )9.5.2.0 U‘ll L.Sl)-' [v.:..{ A;aél.l).\ |) RMC 4.:4:4) C)Lﬁjbl mﬁ',} < J.:.S ub).')
.P.:AJ <°

Char RMC_Str [150] = { };
scanf ("%s" , RMC_Str);

35.& b).:.‘>3 (RMC_StI') ).b.» 3,90 )W PR Strlng (%S) O g0 L®) (_Jl.g.).u.v Sy )' Ls:.')l.)_)b QLC)(L' .Lg'l.v
strnemp @b 5l (1850 laie ST.0uS" oo dnlia "GPRMCS$" L1, 8L ,5 s axs, Jgl 51,55 strnemp() g jloslizwl b Jl>
L.Sl)" Iv.:..f ;i? |) LQ)T [GRTY) )..v|).39 P.:.:I,:u 5399 Sy )| |) AL ) ;i: o)l.ggs Ca.m.:la P Dol Q.g.l).:.é-)b JJ)JI).: ] Jy;é.ﬁo)gl).g

while(strncmp(RMC_Str ,"$GPRMC",6) != 0)
Scanf( "%$",RMC_Str);

N\

/char *pdest,*ptemp1,*ptemp2;
char GPRMC[13][20];
ptemp1 = RMCstr;
for(i=0;i<13;i++)
{
ptemp2 = strchr(ptemp1,",");
ptemp1 = ptemp2 + 1;
pdest = strchr(ptemp1,",");
strncpy(GPRMCi],ptemp1,pdest - ptemp1);

J J

J9a> 4 4565 L ¥ 35 o 41,8 GPRMC (s 95 s AT sla wlys 51 (s 1y Jlgze “7 95 oo 05 39590 la L YL o8
Sledbl s9l> GPRMC [1] 5 ol (UTC time) oo oledbl ssl> GPRMC [+ ] s 05,97 Jb Lo 43 4 RMC ol gime
ol b s b sl S0 red 4 9 sl (StAtUS) oy
asb Kl s 9 aads Kl m el Klo h a5 hhmmssss e s bl s3e G o)l )1, GPRMC [ ] )5 a5 0l Jie sl
& atof 5 atoi wlgaws ;1 eslizwl b1, PS8 G oS S5 4l 9 4zds 9 el (5 Atl) A 4 | ad) ol ool sl (o0 ol
305 oo el | o oal 523 35 0 Jass (a5b) )liel sae b 5 (adoy cels) o 300
("char str_temp2[10] = {}; h
int UTC_hh =0,UTC_mm = 0;
float UTC _ss = 0;
strncpy(str_temp2, GPRMC[0],2);
UTC_hh = atoi(str_temp2);
strncpy(str_temp2, GPRMCJ0]+2,2);
UTC_mm = atoi(str_temp2);
strncpy(str_temp2, GPRMC[0]+4,5);
\\UTC ss = atof(str_temp2); Y,
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EEPROM <) S 5

Aol (0 S el B a3 Lol dﬁg).;l.g)'.:.}[nbf).mgu% 3L Hlew Eos shls L ,3 39590 EEPROM sla abasl>
L;"“-{LS)-!)KLSI)-BB"J*‘:’LQ)“KB;L&‘}"'OMT-’}-’?%“‘%‘Q‘u‘-’l)jQ-llLS)'-i)“-"L")-!LSL“u:‘B)Elf’|9-’L:)')L:-'-M-!&B-"‘-“’Q—:-é-“
ool oIie Osal 9290 el wilgs o ol Sg 5 iz rils oles oslitwl la EEPROM I Calises oslgils six 5l salgs
9 3y By Ul g 0590 0 YL ause Jud

23 39730 sla EEPROM oles jal 59,0 G bwgs dilys (o0 o 9 4228 J> EEPROM 4l 59,5 bwgs oS ol (ooles
a5 i K03 EEPROM wslgpls G 4 0slpls G 51y 05905 o189 0 0950 oKan Olaj o208 13 9 03905 pl,89 5 1) 15k
sla asls g J sy Koo glosl 05900 fl)fbi bl )LL L3 39290 sla EEPROM glgsl 03905 rel)f).;ﬁog)k.c. ol 59 0 ol
.ML&@?&QW’SL’)l{lﬂ)bﬁl;}%w'h,}éﬁ)Mlj).gda'lééhu‘)jw@I)Lm:ad-?,j&@'bl)uol}

Sl 4al 50 s 9 03503 o (o calise sla Ail 5 cg Jae s s Goluw S b 0,0 69) 1 alise la S g 3529
Aales ol 89 1) la il s elgl oSKon Olej op 8" 55 Slgs (0 10l S'9 0 cnl 0ol

:oKmeQL:,.Z.’xA

4l 59 5 oK -\

omgém|)9)|)é|f)JnLZCD—Y

EPROM EPROM winbond,SST Sy AT osrlol v
EEPROM Electrical Erase Chip Jb J -F
FLASH Memory Flash Memory SST,Sanyo USB J& -0
Serial (12C) EEPROM Atmel AT89Cxx (MCS-51)

Microwire EEPROM Atmel AVR 8-bit RISC AT90Sxxx

MicroChip PIC MCS-48,MCS-41

Atmel Flash Memory FLASH memory 8/16bit

Serial Peripheral Interface (SPI) EPROM 16bit (DIP40) (1-4Mbit)

Atmel EEPROM EPROM 16bit (DIP42) (4-32Mbit)

Nonvaltile SRAM (DS12xx) Firmware Hub / LPC FLASH

static RAM (Test RAM) P28F002BC

ksn)g)lfgc.i%.} S99 S (g A 3 Sl 00l ;5&4.5;‘)3@4)54{63& d.J;‘/,S )l&@mAdapter TR
.XgLuk:.e,?oKJ:g)s Sl aol b g o590 LQ,IT oSl 4 r:l.)@)l Can b
Swles él s |)w¢b9g)»‘;.)qw)|4.{q|ligos9& Azl e colw oy 4 (JolS cund saalin cge

http://eshop.eca.ir/link/1224.php : LSS Slwsgs

S| ol - g b - g alme - Slils

www.ECA.ir



bt L AVRDUDE ..:L o AVRDUDE i34l P AVR la,) 589,80 03905 'a|)f3)._3 gz Ny slalsl £ S
Gl sl 1,95 50 oS gid 0L Gogasdl e s 0Ll Ol s olis cangamma 51l 9,0 L5 Hlis slaws 5l Slariy
o a5 35,5 Jlesl 331 055 43 (DOS 53,0 Sl j9iay bume 53) 0l bt 3,k 5l Slygis (olos sl (o0 1381 3l b 055
sl LTl C))Jé).:)l}.ﬂ P ol ()|).3)K30.>9+3 oslitwl 5,90 5L S99 Q|).3)lf Ol 3,158l P ol s el O gad fl)‘?%"i 09>

< ChiliProg (v1.0)

File  Buffer Command About

Programmer

Interface usbasp

Port ush

Auta

[] Verify Signature
[] Erase Chip
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AVR Microcontrollers Training Board
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Jite ST (29,5 690 sidu ;36 b omly Sl GuilS 8 55 9 5 @ plade cnl Yo sl GuilS 8 55 ol 0l 6 55 Sin_ Wave
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void Timerlnit( void )
{
TimerOCnt = 0;
LPC_TIMO->MRO = TIME_INTERVAL(500);
LPC_TIMO->MCR = 3;
NVIC_EnablelRQ(TIMERO_IRQn);
LPC_TIMO->TCR = 1; //[Enable timer0
\} )

A8 oo Jlab 55 13T gl il g 03508 Jb g 0l g0 43 1) 0 eyl TimerInit zb
ol 5l 395 ol LPC_TIMO->MRO sz, b LPC_TIMO-STC yasls jowuss Sl 45 S i 355 5 4 g3, parls a5lo;
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- N
void TIMERO_IRQHandler (void)
{
LPC _TIMO->IR = 1;
LPC_TIMO->TC = 0;
if (Duration)
{
LPC_DAC->DACR = ( Sin_Wave[Timer0Cnt] << 6);
if(++Timer0OCnt>=Sin_Wave_Len)
{
TimerOCnt=0;
Duration--;
}
}
return;
\} J
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void Play(unsigned short Tone,unsigned short Dur)

{
Duration = Dur * 1 ;
LPC_TIMO->TC = 0;
LPC_TIMO->MRO = TIME_INTERVAL(Tone);

. J
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" while (1) b

{

if (Touch(&X,&Y))
{
if (X>50)
{
if (Y<45) Play (C1,100);
else if (Y<90) Play (C2,100);
else if (Y<135) Play (C3,100);
else if (Y<180) Play (C4,100);
else if (Y<225) Play (C5,100);
else if (Y<270) Play (C6,100);
else Play (C7,100);
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NXP ARM LPC1768 (o 33079 ¢

ool s Cortex-M3 LPC1768 ijgel 5,
5 & 039 NXP 5,0 4 lae LPC1768
ARM Lng)J)ZSg)ifA r:g.) Jw.u Al U»L.J
Slp da ol el a8 1L Cortex-M3
;5 (embedded) 4wy sla (i slas )l
YY Gls g Sy Olgg I sl ey
ol b Glsal des el ais Sb
(S 25 o5lxl B)las 4 Olgs oo b 035505 0 51 Jud
[ (200 slaygige J,u8 (girwe wlbls)l

Sge 0)lsl Sl 9 Jediga sla
shls Cortex-M3 LPC1768 i30T 5,
Jlink) k> (On Board) 5,57 ol 55,
CAN ond il Yog USB2. 0 K EWES 35 AT
3, ol CD i8S oo slanio RS-485 omea 9

G518 ez 6oL s iigal sla Jlie sol>
LPCI7XX 6 ARM csla ) 555 Kan JolS

NXP ARM LPC1768 DevBoard Cortex-M3"
3. 2”touchscreen LCD,with JLink V8 On board

Features:

e Powerful MCU core: Cortex-M3

® processing rates of up to 100MHz, and includes a support eight areas of memory protection unit (MPU)
o Built-in Nested Vectored Interrupt Controller (NVIC)

e 512KB on-chip Flash program memory, to support in-system programming (ISP) and In-Application Programming (IAP)
e 64KB SRAM for high-performance CPU through the instruction bus, system bus, data bus access

o AHB multi-layer matrix with 8-channel general purpose DMA controller (GPDMA)

o support the SSP, UART, AD / DA, Timer, GPIO, etc. , can be used for memory to memory transfers

o standard JTAG test / debug interface and debug serial line and serial line tracking port options

e Emulation trace module supports real-time tracking

o 4 low-power modes: sleep, deep sleep, down, deep power-down

e single 3. 3V power supply (2. 4V - 3. 6V)

e non-maskable interrupt (NMI) input

e On-chip integrated power-on reset circuit

® built-in system tick timer (SysTick), easy operating system migration.

A wealth of on-board resources:

-2-way RS232 serial interface (using the straight-through serial cable, serial port support them all the way ISP download)
-2 Road, CAN bus communication interface (CAN transceiver: SN65VHD230)

-RS485 communication interface (485 transceiver: SP3485)

-RJ45-10/100M Ethernet network interface (Ethernet PHY: DP83848)

-DA output interface (USB sound card can do experiments on-board speaker and speaker output driver)

-AD input (adjustable potentiometer input)

-color LCD display interface (3. 2-inch color TFT 320X240)

-USB2. 0 Interface, USB host and USB Device interface.

-SD / MMC card (SPI) interface (available with FAT12, FAT16, FAT32 file system)

-1IC Interface (24LC02)

-SPI serial FLASH interface (AT45DB161D)

-2 user keys, 2 function keys and INTO Reset button, 8 LED lights

-1 Five keys to enter the joystick (Joystick)

-serial ISP download (no need to set jumpers), the standard JTAG download, simulation debugging interface.

-integrated USB emulator: emulator debug features such as online support, support KEIL, IAR and other mainstream development environment.
-optional external 5V power supply or USB 5V input supply.

-leads all the 10, user-friendly external circuit to the secondary development of other applications.
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D1 RN RS RN AR AR R R RS PCHTMS xTaL2 |12
PCAITOO o
= = L] L] L] L L] L] L PCSTDI PAD/ADCO "_39
PCBITOSC1 PAUADCT =32
FFP-GREEN PCTITOSCZ PAZIADC2 | A
eavaoca (=L
-—..—q 7 5] POORXD PAUIADCA (=32
125 PO PASIADCS [ =22
¥R GREEN 51 PD2AINTO PABIADCS [==
7 Tga] PDSINT1 PATIADCT |——=
»—.—q 8 2 PD4IOCTE
= 1 m PDSIOCIA PBOXCKITY == 1= e
58 GREEN 551 PosicP PRI
25 poriocz  PB2INTZAING .
>_.._<] 5 PESOCHAR 2o Ene “
PBd N3
[SE-GREEN w0 PBEMOSI I —25{ i oo eno oo [
< avce PEEMISO MOTOR CAMERA
. <14 321 aRer PBAISCK Losh IOTOR C.
5B GREEN ATMEGA3Z D7
. 4 ED-RED
L] ] @ 5
LED-GREEN
\zz J
"; b)Lm:J di‘:a
STAND UP
. =
— o
STAND DOWN
. B
° = +1Y
-
——— 2= { peser peoscL (=22
PC1/SDA
Y B xaan peack (=22
-0 o—— 22 xraLz Poamvs [ MOTOR (1)
3 <% PAOIADCO PCSTDI :—g
BACK WARD 4 <} S5u] PATIADCT PCBTOSCY (2= A
u L 5 < 8- Pazianca pcimosca (222
— o0 6 <] PA3/ADC3
7 <|—33§: PA4IADCA PDORXD -:—1‘; LA u3 | 70|
8 <] PASIADCS PDITXD
ROTATE-LEFT U= pasiancs PD2INTO (=15 2 vss vs ourt -2
. 28] pATIADCT PDIINTY (=1L = ine out2
C, . PD4IOCIB [—=o 1> EN1
1= PoXcKimo POSIOCHA (=13
ROTATE - RIGHT S Coomman poriocs 2L T S
- 4w = 08 11
. — 1y <= PecvoCOAINT NS —Hm ouTs f—+
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/ CAMERA LEFTF 8% | pa7IScK AREF |22 L2030
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| = "o ATWEGRSZ MOTOR AGHAB
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N
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L] E cq
[ [ [ [ u [ [ L] RESET L
R1[] R2[| R3[| R4T| R[] ReJ ] R7[ | R8 At |12 DIOICHIE)
D1 i e | ]l e | ] e | xTAL2 2
= = | [ ] L | | | | | L ] PAQADCO ==
PA1ADC1
5P GREEN PAIADC2
148 PABIADCS
- - 7 1o PDORXD PA4/ADCA
2+ Poimo PASIADCS
53 GREEN : PABADCS
7 PATIADCT
[] [] L 2 :
. 1 = PBOIXCKITO
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2 PB2INT2/AINO
»—.._—q 5 PB3/OCOIAINT "
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Y5 o Lt JSb
9 db i g o bLi,l )18 5 9 Jlasl sl a5 sl & y900 (s 1581 s 9 (5,158 ra)."UARTO:.,QgLéSW)_s ol 4368
oo & bl 65 53 Ll 35 o s3liel (635 Jloyl) TXD 5 (o8 bl ,5) RXD sla a5 5l 6,38l b & p300 s 9,5en
TXD 9 RXD sl sl 0lgie a5 1) 9 Ko 5lolgsds 6 a0l 95 50,8 s 598 (o0 o3liwl (55lee TXD 9 RXD (sla asly 5l (5,151 Py

A8 S ) ol open gy g b ol o138 p 5 )go 0 b g b Blilsbul 6l 087 (0 (S 20
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Do (0 0duzxiuw Al L VAT Hlade s o 9 Gl 00l iy 00
V- o )l):‘) var ).:.:.I.A 2 |) UT o Lle «? ).L?.:.A.A }fl)l{ ‘—i.’. Q;Aél..).)b ULO) G g d U‘:l WAITKEY() )9.2.»4.3
a5 le 6).:.1.2.;0 var )93..»3 U'.’-I 0 J}w e bbl.é.:.wl 6)|).9| e UART .L:Lﬁ)l 0 o.\'.\ dl.w)l L;I)" )9.2...».3 U':l )' PRINT var )9.2.»4.3

J..u{ o3 lazwl )9.;....:.\ le.e,ul 0 ",” u.u.u‘)f Lv 9 d,B )9.;....:.\ )' J..uly «® dl.v).w )9 L) gs""")| ol u|9...c. O ).AM X dl.uu)l le).l
wloMbbl))‘ﬁW&bw))ﬂ@u{ld;&‘&l{ubf

SIM900 - GSM/GPRS Jg;b

Featuring an industry-standard interface, the SIM900 deliv-
ers GSM/GPRS 850/900/1800/1900MHz performance for
voice, SMS, Data, and Fax in a small form factor and with
low power consumption. With a tiny configuration of 24mm
x 24mm x 3 mm, SIM900 can fit almost all the space re-
quirements in your M2M applications, especially for slim
and compact demands of design.

82 18488 28988
|||\IIIINIIIIHINII|II\I||INI||||||NIIIIIIIHI|||||
i IH\IIIIlIIIIIHIlIII\IIIIIPIIII\IIIIHIIHllllll\llIlI

80 39@8?

5 (;Loia“ &) QL?:M“ 093
http:///eshop.eca.ir/link/850.php

N
/

bz eyt

http://eshop.eca.ir/link/7576.php : LG C)l:e.:.ﬁb,j
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Mini2440 + 3. S"LCD 2.z

o cubl 5 b by ol 5 s, ol

el o ob S3C2440 gy 9,50

Embedded MotherBoard Jol ,5 5, ol

55,8 OYY )5 Ll 3L as g, ol Sl il

Al dawo USB b Ogzmed la < yg il 9

2l K sla Sblg ..g VGA |, SD/MMC absl>

Aabe Dlsly 5,

Windows cla Jule pius cums 0l guizen

Ol L5;\.'>|) LS Y] ke S92 Linux 9 CE. NET

<ds L o' SLCD Kiols rals abbe pd
) Oel 9 (qunod K> Ao ol ot @5 JuuKs YF - 56¥°Y

LCD 4 CRT sla Kol sl 2 VGA Jowe 5,5 Jlasl

ls 3 ool Oliz sla ekl S5 5l pers

® oy 3l 28lgn Hte (Blo Vi) 5, ol ol

9 (Porotabl) u> slas )8 caz 5,0 cpnl K98

bl oo camlio sy (il K68 Sl lo Lo p sole G4 5L &5 plalad

Aol o0 0218 K5 s 9 B 355 0 WL )l Dlil pae 4 dzg by ails SO ey 0 i G a5l s, ol

by s 9 b g

Mbps 10/5 e o b (RJ45) aits )90 30 G

Jb s O pgs 330w

LCD Interface Camera Interface Reset Power

LCD Dives HOST USB O pg dAe '—11 H
S | ) Power USB DEVICE )9 dAe o_{.l H
Sy Connector
2 5V Power In SD/MMUC absl> le.m Q)l{ d}w die o_x.}_ HH
-
3= - Do g0 il (>9,5 dae K
25 * 9 -
GPIO s (i, 0999 S 33 S =
ADC Tost 8 UART1 (TTL) JTAG oo V- 956 sae K =
es|
LED ,gu.u/ il i
User LEDs e | et —— UARTZ (TTL) . .. " )L”Q-?
12C EEPROM 7 : 7 == BWM Buzzer ;\mm ©olid oS sae il
| Sz S )k e S
SD-Card Ethernet RJ-45 . e
| A/D (5999 (590 yhgaunsd L.;J.)..c-_{.i::
User Buttons Mic:In On092 dl"‘ajl )92‘."‘ “ o= v )9':'(’l{ Sie “g'l =
S LS Bievies 50 69, RTC abisl> slanio g, bl sae K =
Microphone . C . T : T
USB Host— i : - 4.3.)»!5 ,.im.) ”LQ-.) 9 A.JS“ ol,w L) o_“a.lg IA) 59,9 4.1.):3 H
RTC Battery ih |l b o —t Audio Out ’ i ".
..... FREEE e _ Boot Mode LCDJL"-’I)SJ"-‘-‘*BQ?@\C‘)%(’K3J‘=XL“
? CO”EF,%» olf)..lf ‘\.1[{ f. 9 I/O 4.3_[._{ vf) Azwgs )911)& dAe 95 =
JTAG System Bus  User Buttons Boot Mode ) 9539 :- s J.,_Jf N '—x-i .

FriendlyARM @
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4 USB Juw 21,0

9 ohlae 3l MAX232 ails 0sges B> dawe ol (b 51 Gsa
JUsl sl MAX232 il il o Jbw o5 b s 65k bl | sboul
o8 (TTL) ) Sy Koo 5 (igessls) RS232 5lnskiel o e
olf)s 2806 ;»)L? ;“,J 9 t5<’l’ (5Lm)39.:.¢.ol§)2f| o)'9).A| Afl.';uT )| ‘5]9 J)IJ
s USSs ol 3l eslimal sy 0l it (Jl s o5 ,5) RS232
ol 49 asl sk L);J):.wf USB ., U295 O (J9 Ngh (o S
31 030zl b U s 4 USB o655 Jutan o b g0 ool s Ll
o3bizal b a5 g sl 3 Shae o5 b ol e [, FT232RL a5
Gob 3l og5 DU by Sigsls o ilys (o 2l 4 Lt dae cnl

- - - Z
9 25 18, bl a8y Koo b USB o8,
2 FT232R Block Diagram
vcc » SLEEP#
ﬁ Baud Rate
48MHz Generator
3.3 Volt
3v3oUT <—— LDO »|  FIFORX y
Regulator Buffer DBUSO
<—» DBUS1
<¢—» DBUS2
\4 y <¢—» DBUS3
usB » <¢—» DBUS4
. id <—» DBUS5
USBDP —p| Transceiver > . > > »| UART Controller
- S | Interf: i
Integn:ated ¢ (SIE) Protocol Engine FIFO Controller si g” . <—» DBUS7
USBDM <<—> Series | o - > P ignal Inversion
Resistors | h h
ang 45K [ l«—» CBUSO
o A A ] «—>» CBUS1
* f A «—» CBUS2
- I <—» CBUS3
nterna
— EEPROM > CBUS4
USB DPLL 3V30UT
FIFO TX Buffer [ l
0osco
(optional) Internal
Reset
12MHz p| xdClock » 48MHz RESET# —» Gen(:.sr:tor
ocsl Oscillator LIl .
) To USB Transeiver Cell €—
(optional)
TEST >
K GND > j
FT232R pl,5Ls o5k
sl T2y

bl 9 o)l ol s S99 LED s4c 95 .00b &° Hlae b a5 ol ssls oslazl FT232RL 4.,.2:|)3 S5l daws ol t5>|)la 2
9 USBDP la A{la_ 9 Vg (o0 JAA:A )J/.Z.‘fg)iyo 4@ oS 03¢ (79> sla A.il.g GND 9 RTX TXD sla A.il.g sl = oledb|
szl o USBalS s L bls | g USBDM

el 02 0215 1,8 ftdchip.com w[:» 2> g sla Jole pru (sl sl FT232 aiil 5 )00l

g s O Hgalys Bl et )18 s lulils sl &5 55l azgs
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15
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N N N N S CBUS3 [rlmmm
cBUST T | x 1] usebm o o o o 1 |
ceusi 1T || 14 19 [_IT__] usBDP 25| 7| 18| 21| 26|
J
il sl 4l o)les
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vce

USBDM

I
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SHIELD
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—— RESET#
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— oscl
— 0sco

J__ 3v3ouT
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FT232R
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/

s Sn 8y s s

‘séﬁ)lSdU\'.o
oS o e dae 459 dn | Jlae 5 JSG 3 Lol

RL3
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D3
1N4007
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RL6

~

USB TO COM RXD

GND TXD

Il

1 IN
o o
vout (-2
D6
1N4007 3 M35
U1
BC5468P PCO/SCL RESET |-
PC1/SDA
- I 211 pearrex XTALT (12
2 peamms XTAL2 [—2
PC4/TDO “©
PC5/TDI PAO/ADCO [——!
PC6/TOSC1 PAT/ADCT [—22
PC7/TOSC2 PA2/ADC2 |22
TXD PA3/ADC3 [—¢
PDO/RXD PA4ADCH |32
PD1/TXD PAS/ADCS |22
PD2/INTO PAG/ADCS |22
PD3/INT1 PA7/ADCT [—22
PD4/0C1B ;
PD5/0C1A PBOTTOXCK |
RXD PD6/ICP1 PB1/T1 | —=—
PD7/0C2 PB2/AINO/INT2 |-
PBI/AIN1/OCO [
PBA/SS |-
- PBSIMOS] |-
22| AReF PBOMISO [——
AvCce PB7/SCK |-
ATMEGA32

/

2l o OT G el b s 9 )18 S (om0 43 bogs o 55 ygtws 93

$regfile="m32def.dat"
$crystal= 8000000

P9 (50 o Peaels 9 S K g Sledbl ol 55 sies gal Sleslal L

$baud= 9600

o jaie £95 (e

Dim A AsString* 20
Dim B Asinteger
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Dim C AsSingle
Dim D AsString* 2

A 879 Sm DBl (a5 0,80
G b)iﬁ dl.?.:.k{.))l)j.nﬁblﬁ.))w @9)? j,JL»T)lJfM LJ{J.J le)a).:.)ADCQO.LL Rt o)& @9)9 oL?).) L)I,».C%COK).)

ol 034

{ConfigPortc=Output ]

ConfigAdc=Single,Prescaler= Auto , Reference =Off

W}IG,SI)L{&Q)JQLA)L;I)ubﬁ),:.w;O.ﬂ..nz,;@)I,an.i,u);,m@aLipI)ng.x;lam)oglg:lnputA),.u;
Sy 1y 95 50 b9 eoae band) 05l Jb e o0 4 slg oo e Hgiws opl boprint jgiws
Lgo.).&.))|9ALL)Jﬂ.P:.:fJ)|9|)L5)|J5AU.L3L0L;0).B.ZLAW9J,&@,ﬁmwﬂwgw))INPUT 45..24)|JL|6L0|4.5.L>
Inputu)u.{:@Lhabb)ﬁ)l'abf@mbouj)lg4.2.&),?'9.59),544594).4beﬁ)bﬂﬁgﬁwﬁbbb)@ﬂﬁﬂﬂ
Do o0 b Lok ,590nlS” axiwo )5 €ITOT

- p
Do

Q:

Print"INPUT"

Input A

If A="ON CH1"Then

Goto LO

Elseif A="OFF CH1"Then

Goto L1

Elseif A="ON CH2"Then

Goto L2

Elseif A="OFF CH2"Then

Goto L3

Elseif A="ON CH3"Then

Goto L4

Elseif A="OFF CH3"Then

Goto L5

Elseif A="TEMP"Then

Goto T1

Else

Print"INPUT ERROR"

EndIf

Loop

End
\ J

\A)Loubﬂ)ub;dlxé.by)ﬁ‘\ﬂb))){)
~N

g
LO:
SetPortc.0
Print"CH1 TURN IT ON"
Print™
Waitms 200

\Goto Q

J
\ O)Loa:-' d)ub;db&).:.c.by).o‘\.ab))){)
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L1:
ResetPortc.0
Print"CH1 TURN IT OFF"
Print™
Waitms 200
\Goto Q

J
~

P
L2:

SetPortc.1

Print"CH2 TURN IT ON"

Print""

Waitms 200

\Goto Q

J

~N

g
L3:
ResetPortc.1
Print"CH2 TURN IT OFF"
Print""
Waitms 200

\Goto Q

J

~N

p
L4:
SetPortc.2
Print"CH3 TURN IT ON"
Print™
Waitms 200

\Goto Q

J

~

~
L5:
ResetPortc.2
Print"CH3 TURN IT OFF"
Print""
Waitms 200

\Goto Q

J

~

(T1:
B =Getadc(0)
C=B/2.04
D =Fusing(c ,"#.#")
Print D ;"C"
Print""

\Goto Q

J

(oS (0 Jos p) Spgeo 49035 5, I, BASCOM ;3 £
28" ol [, Terminal emulator as 38 Tools (sgie
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e BASCOM-AVER Terminal emulator

EEE )

File Terminal

L

COMS:9600,M,8,1

b

S ol 1) Settings as 38 Terminal (sgie 51 o8 )5 Slaskis sl (s

| BASCOM-AVR Options

| || Compiler|  Communication | Enviranment
| COMpot  [COMS -|
Baudrate | 9500 - |
Parity | Nore - |
D'atabits 8 - |
Stopbits 1 - |

F.eep Teminal emulator open

Jze Exigting COM parts

Drefauilt |

v Ok

Simulatar | Programmer | Monitor | Printer
Handshake  [jone - |
E mulation | MOME - |
RTS
Fant | Font |
Backecolor |- M ey -
| x Cancel ‘

Aales OBl ) et buwgs 0ad s wlisCom portCom g 3l 9 Communicational; 5l G

ol 4%+ - )lase Baudrate (g 5| s Communication a5l of ks sl a8 2l A8 Ll 5 Terminal emulator
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NSV IN]
b Terminal emulator buss ,5 INPUT ads” laxl Terminal emulator buse 4 o5, 9 USB o83 4 Joe 05,5 Juoy b

b BASCOM-AVR Terminal emulator A=RAC ﬁ

i File Terminal

| « '

| coms9600,13,1
Js e) 03,5 hgels sl 39 o Jlas \ JUI 45 by 0 4, 9 00 ol CH1 TURN IT ON ale ENTER LS 05,6 5l s
9 0ai <ol CHI TURN IT OFF alex L5 ¢l b suas ,Lis |, ENTER us’y 05,5 <ol |, OFF CHI alex \ JUK (4, 058
Dgl oo Jlad e d,

[ . BASCOM-AVR Terminal emulator =1 i 1

| File Terminal

INPUT
ON CHi
CH1 TURH IT OHW

INBUT
IOFF CH1
CH1 TURN IT OFF

INPUT
l

B ;

| coms9600,M3.1

g oo 03l Gioles L (sl Ls Ole TEMP auls” ol b
[ . BASCOM-AVR Terminal emulator =1 i 1
i File Terminal

INPUT
TEMF
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394 o olxTerminalemulator buse ;5> ERROR INPUT ales sils e ys oads 3,1y sgimws S

be, BASCOM-AVR Terminal emulator

File Terminal
IHNPUT
on chS
INPUT
INPUT

ERROR

] ']

o

COMS5:0600,M,81

- 4

YWY S SSTPINE PR FCH PYCOR plod 39b B>
:wb,gc),:,a.gubﬂwlc)l),:ma

\ dufﬂb-lay,oﬂl.]) OJ; u.&g)ONCHl

Y dufﬂb-lay,oﬂl.]) OJ; u.&g)ONCHz
\”Jl}lfc\_).la%),ocd) OJ; uJ:g)ONCH?)

VAU 4 by e dl, 03,5 Lugels OFF CHI

Y JUIS 4 by e a), 05,5 ogels OFF CH2
¥ JUE 4 by e dl, 03,5 Lugels OFF CH3
bs Olsue Liules TEMP

Ol Sl S s5ig0 El !

\

4

http://eshop.eca.ir/link/7588.php : LS Slxpdss)
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\Y o)m—rwdl‘»—}_lydqm—c)utlg

AVR Ethernet Board

o o.»LawI microchip J wLu ENC28J6O MI)J )| alfw,,; uJ| )
A))J)Mfg)f.wla‘twaUJJoLa)lg_;)l)s)ao,:u Sﬁ I)slz{,l)(,mac

bl oo SPL e s SS9,

)J,Jg)i.«.a g,(: ENC28J60 aul 9> og)Lc 08w
st sl oy et LCD o2 e ATMEGKézA

J.:L‘) J)JL)J|)|°3L°-WI°9-"ULS)—5-’LBGMyMLf;A')JwJWMPwM
| CD )9 4.:9.040)9)49@@9; ML)).’Q\.Q}[&)N LSLQ%L';L)LSOI)AAA.:@»)’.AI

29 9 wlasivw g Wbilso!
ATMEGA32A JJ 555 Koo 3
ENC28J60 10Mb1t i LS x

- 3 Sae ¥ ok
# AVR ECﬂ 17 & S TED s ¢
EEprom abil> Jlasl OlKal 52

ETHERNET mavome 2035 e85 5 sl p ISP el 3
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#include <mega32a.h>
#include <delay.h>
#include <stdlib.h>
#include <alcd.h>

8,8 51,8 0olatwl 590 g 95w A w5 Olo) Cud Cgz Y 9 X jukie

unsignedint x=0,y=0;
unsignedint cunt=0;
intans;

unsigned char lcd_buff[];

LS 0 6K 393 o ey pankis a1 TO & Jlel sla b Hlace cunt juzie
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[interrupt [EXT_INTO] void ext_int0_isr(void)

{

www.ECA.ir



TCCR1B=0x00;
x=TCNT1L;
TCNT1L=0;
TCCR1B=0x02;

ooy Gioleis sl dlays 3,5 [ 0T ,eab Llade 05,5 ,ao )l am same 9 5,8 o L8 X ,ukie 53 00 03 50 Jl3Be Gaumw 9 000
Sl 4 by e asl s

- N
interrupt [EXT_INT1] void ext_int1_isr(void)
{
TCCR1B=0x00;
y=TCNT1L;
TCNT1L=0;
TCCR1B=0x02;

}

. J

uL,AboJ}:dLA)JM)JAY&,QFWw')JQoA;&){Mwlbubf‘&wgwLJM[J)[J)QML)J)._{)UJ)J
Oley isleds sl dloys aw o L) OF el Hlade 03,5 Jaw 5l aas Isamme 9 3,8 0 L3 Y i )3 00 03 yods Hloie (e 9 000

03,5 Jd s sla
Y b oas Overflow & by, 0 asb 5o 555
p A
interrupt [TIM2_OVF] void timer2_ovf _isr(void)
{
cunt=TCNTO;
cunt=cunt*60;
TCNTO0=0x00;
itoa(cunt,lcd_buff);
\} )
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:mainh&olebgw,ddb

(void main(void) b

{
PORTA=0x00;
DDRA=0xff;
PORTB=0x00;
DDRB=0x00;
PORTC=0x00;
DDRC=0x00;
PORTD=0x00;
DDRD=0x00;
TCCRO0=0x07;
\TCNTO=OXOO;

J
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OCR0=0x00; A
TCCR1A=0x00;
TCCR1B=0x02;
TCNT1H=0x00;
TCNT1L=0x00;
ICR1H=0x00;
ICR1L=0x00;
OCR1AH=0x00;
OCR1AL=0x00;
OCR1BH=0x00;
OCR1BL=0x00;
ASSR=0x08;
TCCR2=0x05;
TCNT2=0x00;
OCR2=0x00;
GICR|=0xCO0;
MCUCR=0x0F;
MCUCSR=0x00;
GIFR=0xCO;
TIMSK=0x40;
UCSRB=0x00;
ACSR=0x80;
lcd_init(16);
#asm("sei")
while (1)

{
ans=x-y;
lcd_clear();
lcd_puts(lcd_buff);
if (ans<0) {
lcd_gotoxy(0,1);
lcd_putsf("Left");

}
if (ans>0) {
lcd_gotoxy(0,1);
lcd_putsf("Right");
}
delay_ms(500);
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O = | &Y k3 B 2@ %F o
- % test0013 @Sy&tem data £ OB1
- SIMATIC 300(1)
- [@ cruac
- 57 Program(1]

| < NoFilter > T W@ BEM e

(B Sources
Blocks Customize
Colurning ] M ezzage numbers ] Archiving ]
Language l General ] Date and Time aof Day ] Wigw ]
M ational Lahguage tnemonics
english Example 1 Example 2
" Geman  IJE1.0 5 44.0
* English Al 504.0

Cancel Help |

J
) i Sl oas oslizul abil> )luie Ol o memory s Module information  ise PLC (590 )l (owwgs asb o iso yo @

- gl sdaline
% LAD/STL/FBD - [OB1 —- testd013\SIMATIC 300{1)'CPU 313C ONLINE |
£
L)
D& e~ & g o Iy n?
| | Contents Of: 'Environment’
10.2 B
B News netwiork. 1
+ Eit logic b
+-{] Comparator 10.3 SRV
+-{ag Corverter | I
* Ll counter b Module Information - CPU 313C
. + D6 call
;“: +-(5] Jumps 0.4 Path:  |testO01 35SIMATIC 300(15CPU 3130 Operating mode of the CPL: @ RN
— +-(21] Integer Function I I Status: OK Mot a force job
3 + Floating-paint fo Perfarmance Data ] Communication | Stacks ] Identification ]
—é\ : Elroo\;am contral General ] Diagnostic Buffer Memary l Scan Cycle Time I Time System ]
) i shift{Rotate Hetwork 2 : Title: Bssignment E—
0 + Status bits )
'1\ ) Comment :
) +-{@] Timers
+-{Z] Word logic
! +- (g3 FB blacks
. + FC blocks
+|-[£8 SFE blocks el 013z 0%
+ SFC blocks CMA  [sizesi -
3} 2l Mutiple instance [sizes in bytes) Load memary Rak + EPROM ‘work Memory Retentive meg:trg
l - Liraries Free: 55,414 55,536
.I MWD — IN1 W Assigned 122 i}
Tatal B5.536 £5.536
_3 16 —1mz Largest Free Block: - -
= Max. Pluggable: - -
Qs
| Hetwork 3 : Title: Compress Dretails bemary Area...
“
_; < | ¥ Conment :
;\ ﬁﬂ Cloge | Update ‘ Frint... Help j
D
—
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ges HIKT b i o )3 1) 039 O Olgs o0 Simatic Manager » >, File (540 ,5> Manage au 35 buwgs o

IS 590 alisl> 9 5,5 B3|, la Object Jis slalas olys o Simatic Manager o >, File g4 ,5 Reorganize ai ;8 by
.).awf)l.: b.bi:ﬁm.g)ilb le.ﬁ 0 20 J“IL’L}“":U‘.‘.l r°L>u| le).: .))Jw)lﬂ.il) lalas ls">).39.)|.) U:«.&hl{ |) bjj)g

oinles ola s> 4> Ol dxin YL 4 5,8 iy ,w Ol e Simatic Manager o o File (g4, Labling fields as 38 b o
gas 0305

@ aiw ) plules g9 G Representation caes jl g 5,8 SIS el ol 9 prie S inles e s Sl online cJl> 5o

55 o ol 25 Sl
\

/
MOWE
1Y ENC
65342
PlwWrihs Cuk Chrl+
n Setpointn —IIN Copy Chrl+C
Delete Dl

Insert Emply Box AlL+F9 |

Network 3: Title: Representation

v Decimal

Comment : Hesxadecimal
Floating-Point

-

33,5 0 0olizwl Symbol Table 51 g aol o Gise 53 la jurie 45 olgsds sla el polasl sl e
& Symbol Editor - [S7 Program{1) (Symbols) -- test0013\SIMATIC 300(1)\CPU 313C]

@ Symbol Table Edit  Insert  Wiew Options ‘Window  Help

= EN |l Syrbols T N2
Stafus | Symbol Address Data type | Comment

1 sEnsorinput I 1.0 |BOOL

2 sensorout I 0.1 |BooL

3 green light Q 0.0

4 redlight Q 0.1

bl

& Comment o ) (w{ 0 S e gg Data type cawd ;3 9 wyo! P93 Ui )3 elgsds ob dgl Glse o el )
905 ol 1) Slrusgs Olgs

5,8 Rl K05 oyl lg il aal 5o 1) ()T K olys o find and replace as 58 51 oslizwl L symbol table jiso e
CTRL+ALT+R o5 5 sla 05 05 528 L L reference data => Display soption g ;ILAD/STL/FBD w95 4als 5o i 50

Olys oo View sgie 5l Assignment as 38 sl b e 5,57 célyn b I/0 g la uase 1 po)l58 0l (o0 a5 53,5 0 sLref o o0 N
ol 00 ooliiwl sungr Asl s ol el a5l aegd =
2
ﬁ'k;TLADrSTLrFBn - [@OB1 - testd013\SIMATIC 300(1)\CPU 313C ONLINE] —E _%
o X
O & 2~ =] = & OE L Y4 )
[E[= I Contents O0f: 'Environment' !
] e retwork SRR i Ref - [S7 Program(1) (Assignment) -- test0013\SIMATIC 300(1)\CPU 313C] ﬁ ‘5
+ Bit logic - Reference Daka  Edit Wiew Window Help 3}
+ Comparatar parking =
+-{a5] Corverter g @ aBI E'.';E =) m}.g |N0fi|t8f E Q ﬂ ]\
+ Counter |
3 D call m: Title: i INputs, outputs, bit memory Timers, counters 3
+-(5] Jumps 7|als|4|3]z]1|0l6 w D | o | 1| 2| 3| a]|s =
+-{1] Integer function CEEmiEs IED xxz|x TO-9 1
+ Floating-point fc IEL Z .
+-{z5] Move QB0 x| x| x[z|x|= :
+ Prograrm conkrol MED .
+ Shift/Rotate MEL e _;
+ Skatus bits I11.0 j >
+-{@] Timers e R
p-
L3
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wal 0ol polaisl (ol ola it 4> 4 Symbol table isu )3 suagb Olgie Addresses without symbol a8 Ol b e b

g | o | g

OE &

Contents Of:

'Environment’

B Meww network,

+ Bit: logic
+-[£] Comparatar 4 "% Reference Data  Edit
+ Carrverker . _
3| &) Ra[M[EE| oo =l
T DB call Wl Address | Mumbe  Program Structure
(@] Jumps 3 Urused Symbal
i wmbols
# (0 Inceger Function 10.2 1 A R
+ Floating-point fr I .3 1
£ Move 10.4 1
+ Program control M 1.0 1
+|- () Shift/Rokate MY O 5 Expart...
+ Status bits Q0.0 1 Fiter...
+-[g@] Timers 001 1 cort
+-(Z7) ward logic 00z 1
+ FE blocks 0.3 2 » Toolar
* FC blacks Qo4 Z v Status Bar
+ SFE blocks Q0.5 2
+ SFC blacks Update FS
N Al raulkiple instance /

getting started offline iz 51y a3, Simatic Manager isu 4 Jb> a8 50 Stop |, PLC il asls 5 )5 s jasis @l e
53 o2 oslizul gl CPU o8 o ool |, Hardware Diagnostics 438 PLCsgie 5l Jbo puS” (o0 ol |, Block a8

Module A.A.i)f SS9y » 9 03,5 okl |).)T w0 e3ls plis candd o )ip S, L ks slls CPU &5 Lgd (o0 03l Olis sl o
g I anage = a2l = EMen =y pro g
Har dh Diagno 0 " W SEE BEM N
Path: |testDD13\SIM.-’-‘n.TIE 30001 KCPU 313685 Y Program(14Blocks
CPU/Faulty Modules
Module Addr. DF Pr R S Module Infarmation. .
HED 0

¥ Dizplay Quick Yiew during hardware diagnostics

Cloze

Module Information - CPU 313C Mi=1E3
Path: |testDD13\SIM.-’-‘n.TIE A00(1CPU 33 Operating mode of the CPLU: @ RUM
Status: 0K Mot a forze job
Performance D ata ] Commurnication ] Stacks ] Identification ]

General Diagriostic: Buffer ] Memary ] Sean Cycle Time ] Time System ]
Events: B [ Show time of day in the local time of the PGAPC

Mo, | Time of day Date Evert -~

3 02:34:41.172 P 1042941994 Mode tranzition from STOP to STARTUP

4 083253167 PM 10/2941934  Memom rezet executed

3 08:32:51.299 PM 1042941934 STOP caused by CPU memory management

E 083:32:51.298 PM 10/2941994  Power on backed up

7 08:32:51. 298 PM 1042941934 Memory rezet request due to memory replacement

8 07:53:29.388 PM 1042541934 STOP: backup buffer contents incansistent [ho trans. .

9 0759329378 PM 10/25/1994  Power failure =

10 074727 600 PM 10/2541934  STOP caused by stop switch being activated e
Details on Event: 1of10 Ewvent [D: 164 4302
tode transition from STARTUP to RUM 4
Startup information:
- Time for time stamp at the lazt backed up power on —
- Single processor operation
Current/last startup type:
- Wharm restart biooered by switch zetting: lazt oower on backed uo v

Save A, | Seftings... | Help on Event
Close | Update | Frint... | Help
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w9, - Diagnostics Buffer ise 4 bas e (8L @l Jl> 55,5 saaline s Gasis ,5L 6 S (0 SJs Information
gl)omll»'c,@lgqfkglNetworkw,subﬁu;éq)abmsw&:lfOpenBlockws‘_;” 23k @l38l p s s cde S

s olis b
/5| Module Information - CPU314 ONLINE B [ 4| N\
Path:  [My projectidiagnostic CPU operating mode: ~ STOP
Status: OK Mo force job.
Time System | Performance Data I Communication | Stacks
General i Diagnostic Buffer | Mermory | Scan Cycle Time
Events:
1
2 ; BCD conversion eror
3 0s: 34 30 970 am 03/03/93  Mode transition from STARTUP tpBLIN
4 08:34:30:970 am  03/03/93  Request for automatic warm rests HR‘SLEDETLIFBD - [FC10 -- My project\diagnostic] O... - (O] x|
5 08:34:30:933 am 03/03/99  Mode transition from STOP to ST ; -
§  083428649am  03/03/93 Power on backed up C+ Fle Edt Inset PLC Debug View Oplions Window Help
7 051319366pm  03/02/33  STOP caused by power faiure =18] x|
8 11:40:57:231 am 03/02/93  Mode transition from STARTUP ¢
Detalsonevert: 1 of 100 E Dizls-a| g 2 ]=@ =] ¢ldl of
on e
STDPcausedbyprogmmgmot[DBnabadedomotpossble of no FRE | l<\|>>I| I | ‘”‘I%l'()].l%l—?l}_fl I
Caused by OB: 1 Priority class:
FC number: 10 B
Module addess: 24 || re===--=- i
Previous operating mode: RUN vN_e‘t‘w‘o‘r_k_ ‘3;: Conversion BCD to Integer
Requested operating mode: STOP (internal)
Saveps. |  Sefings. |  OpenBlock |—:> L b 4
BETI
NOP 0 _I
9 Press F1 for help. STOP Abs D‘/

PG L g 4 USB L Jb o )90 G2 sk 93 51 PC adaptor .s,ls 59>9 PC adaptor wlebss set pg/PC interface Lisw ys e
w5 o0 e s Gub 4 Ul g5 e sl i (0 Juaie
PC adaptor (MPI ) -> Properties=> Connect to ...

/‘ [ ik nte ACE \

Accezz Path ]

Arcess Point of the Application:
[STONUME  [STEP7] - PC AdapterMPI] |
[Standard far STEF 7]

Interface Parameter Aszignment Used:

QK. | Drefault Cancel | Help |

2
|PC &dapterMPI] o
Properties - PC Adapter(MPI) BN
B <Nones> -~ =
EF150 Ind. Ethernet -» D-Link DFE-52 WP Lacal Cannection l —%
PC Adapter(buta) Cop, .
PC &dapterMPl) 3 x%\
& | ¥ @ — Connection to: USE i |
N B COM1
[Parameter assignment of your PC adapter COM2 _5
far an MPI netwark) LUSE
E+)
Interfaces [~ Apply settings for all madules l
Add/Remove: Sele '
—] 3
S
oK Cancel 2‘_
- I
—3\
e
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\Y O)Lou:l—rwdlm—)__{ydm—é)agslb)bﬂlnf

8L 1) la e ,05lae Monitor/Modify Variable iso 5l Olgue CPU 039 online olej ,o e
protection ise ;3 93,5 IS ,L9s CPU (9, anb o 59, 0 2bl38 35 9m0 sl hw config s,1580 cown Sladis sy ,5 0

majsﬁulzbn))k;.)),ﬁ.})w

C,: HW Config - [SIMATIC 300(1) (Configuration) -- test0013]
m Station  Edit  Insert PLC  Wiew Options ‘Window Help

DS H S B dda B BN

= (0 UR

T T
2

||——Prnperties - CPU 313C - (ROSS2)

General I Startup I

~ Protection level

CyclesClock Memomny
Time-of-Duay Intermupts | Cuyclic Interrupts | Diagnostics/Clock

~ Mode

& 1: Keyswitch setting
[ Can be bypassed with passwaord

2 rite-pratection

3 wite-/read protection
Fazswaord:

Enter agait:

= | =]~ =

< |

" Process mode

test funchions:

& Testmode

Permizzible cycle increase via

ﬂ:l (0] UR

Slot todule .| 0. | Fi..

1 ||] Ps 3075 EEST

2 CPU 313C BES5{V¥2.6|2 ok, I
s HAARETE

s
Retentive kMemory I Interrupts
Pratectian | Communication
5 ms
Cancel | Help |

PLC -> access right -> setup

MJGAOQW|ﬂ)M)|[V:S.))Igl))ao)w)bgii.b.ﬁé‘\ﬁl)fl))lfd,b))ﬂl,:u)fl

JB slalad gl (29,5 9l 639,5 (sl Cardy Olys o View -> address overview (ggie jl oslizwl L hw config aeb ,, 5
.J; sdalive |) Q.:T O
ctrl +K o5 5 sla o5 5L pazles Jlad 1, catlog a5 view (sgie ;I cunslS hw config ;s b 1580 csen cand 03,97 (sl 0
.m.iLo.; oalawl
Sl 18 6,555 8l s ol ashd sl 4 0lgs 0 Teplace object 4. ;8 insert (g4 5l oslitwl L hw config asb 5 550
" HW Config - [SIMATIC 300(1) (Configuration) -- test0013] 3>

ﬁ Station  Edit  Inserk PLC  Wiew Options Window Help

DB % S R gl DO WK

Print

= 0] UR

PS5 307 104
PS5 307 24

< | | >

G

|

Bix|
Eind | ﬂﬂ ﬂﬂ
Profile: I Standard LI
PROFIEUS DP
PROFIBLS-Pa
PROFIMET 10
SIMATIC 300
SIMATIC 400

[+, SIMATIC PC Station

SIMATIC PC Based Contral 300400

>
<
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ol 1, consistency check as, 35 hw config asb ,, station (sgue 51 sl (B Sy, 0ai 0305 1,3 Gla Ugjle 05,5 K> sl @
s

I, GSE L GSD sla Lo 0l (o ... install new gsd as 53 bawgs Option (seme 5l ails hweonfig yise )5 6,158l csws Sle
398l (6,580 e Dladhis iso 49 5,5 cuas | aidl 0 b )8 s (9,20 45 bgy o 4

Simatic jise ;5 b urie Jadz el ¢l 055 (0 ool la e Joaz 1 aeb o szl a0 Lo uiie uss 9 sdalin ol e
338 sbulla Sl adgy 3 vat b o) » |, VariableTable ai, 35 Insert New Object s | Manager

@[Uar - [¥AT ¥Yegyes - - _ - |E||ﬁ‘
ﬁ Table Edit Insert PLC  Wariable Wiew Options ‘Window Help _|5’|5|
4| Ds|d| G| &|sl@] o] X[ 2] w2 Sofer | 5] 47] o]
,'; Address Symbal Symbal comment FDiSlel‘#" | Skatus value Modify value
1 M 64,0 "Me4.0"  Oldaltov 2: 1-es végbermérd felltdzott BOOL . false
2 Mo 605 "WME0.5"  Oldaltow 2: Munkadarab bemérés folvamatban (Start) BOOL frue
3 MB 66 "WMBEE"  Wegbermérd altal eldzdleg hibasnak mindsitett munkadarab hibajelzései  BIN 2#0000_0110
i Mo Blb6 "M51.6"  Oldaltow 2: 2-es fogdban léwd munkadarabot ki kell dobni BOOL [l fake
3 c 1 "C1" Szalanyag szamlald COUMTER, C#32
B Mo B7.7 "WEF. 7" Oldaltoy 2: Valamelyik végbemérd felitkdzott impulzus THP BOOL |] frue
7 Mo E7.6 "WMEF.E"  Oldaltow 2: Wegbermrd, mérés kéziben BOOL W false
g
9 DEL10.DBW 104 "TP177".M Munkadarab elkésztesi ciklus idd szamlald (tizedmasodperc) DEC S4
10 DB10.DBW 106 "TP177".E (Elbzd munkadarab elkesztesi ideje (tizedmasodperc) DEC 165
11 DE10.DBW 102 "TP177".L Legrdvidebb munkadarab elkésztési idd (tizedmasodperc) DEC 112 Q99
12
\_ i | <> [ROM [abs <52 | [ 7
[""fo‘-’-l“”ts'o“iﬁ‘l{ 4.0.{.363))3903;3)'9|))B.3.3)9A)I_X§AM0di{yvalueJ@)JW&)J}I.@A&QJ;J)'gélx
CAA'OMOJW'@L@J’L‘\?)JU‘)lWUIWﬁ)W}IW&GB)@W')L.
¥ S LAD/STL/FBD - [FC15 - My Project\Filling] N
{3} File Edt Inset PLC Debug View Options Window Help -2 x|
D28 & &|m(@ <[] vl| of a0 1] @ &2 ®]E]0E =] x
=l
- 10. E Go To Location NiE B |
1xright »=1 @
; ; ] — P [Handbetieb B Display |
Cut Ctrl+X B 082 [Randoetieb |
QOpy Ctrl+C Block I Block Symbol I Details I Tvp... I Language
FC15 Betriebsart Nw 2 /5 W FED 9%
- FC15 Betriebsart Nw 2 /R W FBD a
D'elete Del FC15 Betriebsart Nw 4 /A R FBD =
FC15 Betriebsart Nw § /A R FBD =
Insert Nelmk Ctd+R L. Betnebsart b _%
P . p— a = ']i
GotoLocation...  Ctl+Alt+Q 0 | = 2
. . |
Object Properties... Alt+Retun  Aocess Type _ 5
& Al 4,@’ 1 by
" Selected Fiw Fzrw W 272 [T 4rF I
I~ Overlapping access to memory areas |
3
=3
Close | Startinggointl << > Help I 3\
Lo
\ I
.J;oMLZA|)CPUQb9g)AoAJ§|ﬂ6LQLE\5 ul,SGA){)L)Zau)|O —é\
Simatic Manager -> PLC -> messages CPU >
L3
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Lad/stl/fbd -> PLC -> messages CPU

gg-_! CPU Messages ;|g|i|\
File Edit PLC View Options Help
&| 3| =E(EBl= [P o7 %
w
v F Alarmtest1SIMATIC 417-4CPU 417-4
Datefime |ID |Message text |Status
01.08.94 04:33:25:535am 1 Rack: 0 Slot: 8: Module removed |
Hame: UR1
Module: CP 443-1
110 address: M6380
Mocule: Alarmtest1SIMATIC 417-49CPU 417-4
Source: RSE
01.0894 04:33:26:536am 1 Rack 0 Slot: 8 Module removed o
Mame: UR1
Mocule: CP 443-1
11D address: MB350
flociule:; AlarmtestSMATIC 417-2CPU 417-4
Saource: RSE
01.0594 04.353:29.072am 1. User-defined diagnostic message class &, no.l
hociule: AlarmtestSIMATIC 417-4CPU 417 -4
Source: User Diagnostics
010894 04:33:29706am 1. User-defined disgnostic message class A, nol o
hociule: AlarmtestSIMATIC 417-4CPU 417-4
Source: U=zer Diagnostics
01.08.94 04:33:32:434am 8§ Freely definable text for an Alarm_SQ message |
Tociule: AlarmtestSMATIC 417-4CPU 417-4
Source: Frogram
01.0894 04:33:32:434am 9  Freely definable text for an Llarm_S message | A
cciule: AlarmtestSMATIC 417-4CPU 417-4
Source: Program
A CS Chd O - S O £ AT =] Ex | X H Al 4 o e = Nl T 0T " i /

~
2 4L 7Y &9 — DIP 4 SMD Jowo 8

k “FEFYY-YFoN S la Twas LG

> s Sl

“:3 ~4.3L; s¥-05-FA
5' QFP‘GL“@&QéLQGw&'))oJm'J)y
EN TQFP. QFN. MLP. MLF

1 » &5 s 5L 09y g 00l 9l 26
3 A 551351 595 1 s o
43; http://eshop.eca.it/link/617.php : LSS Slxusgs
] )
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SIM900TE-C Jg3k

. L oo LI plfia o & M 5l S
s> 4 aS g ol =SS E95 1> 3929 SIM900
03 23903 okl Calize Whlae 3 Ol S 0lgs 3
H SIMO00 41,5 cgx adsl wlabs olos Jgjle ol
sl Gl g sl oads 03l L5 Jaile 353 59,
2 o K by o @ o g |, SIMO00
B e > pmizea ol 03,5 it O, 4
| Sl Lol O g ol Wosle 5,5,

Bl Cogo 3 9 0al dls 1B dosle 9y 5 Soe8
OF G o 4 o 3, iy 5l slys a5l
Sales pladl

-----------
- -

MM
8912142089007

~ 52-10485-2090C

3N HPOs16250138328
T
1n£1:a122aiaaa439994

[T
FCC 1D UDU-

e e alakalatar ot ot a N L Y]

N NN W e

SIM900C/SIM900-TE-C is

%in to pin compatible * FTP/HTTP( available at late July ,2010)
with SIM300C and SIM340C.

* FOTA (available at July ,2010)
* MMS (available at July ,2010§
We offer our client an excellent quality range of * Embedded AT (available at Q3,2010)
SIM900-TE-C GSM/GPRS Module. SIM900-TE-C
GSM/GPRS Module are widely known for its dura-  Specifications for Voice

bility and quality. * Tricodec
— Half rate S:HR)

General features — Full rate Cg R)
* Quad-Band 850/ 900/ 1800/ 1900 MHz — Enhanced Full rate (EFR)
* GPRS multi-slot class 10/8 * Hands-free operation
* GPRS mobile station class B (Echo suppression)
* Compliant to GSM phase 2/2+ * AMR

—Class 4 (2 W @850/ 900 MHz — Half rate S:HR)

—Class 1 (1 W @ 1800/1900MHz) — Full rate (FR)
* Control via AT commands (GSM 07.07 ,07.05 and

SIMCOM enhanced AT Commands) Interfaces
* SIM application toolkit * Interface to external SIM 3V/ 1.8V
* Supply voltage range : 3.1 ... 4.8V * analog audio interface
* Low power consumption: 1.5mA(sleelP mode) * RTC backup
* Operation temperature: -40°C to +85 °C * SPI interface (option)

* Serial interface

Specifications for Fax * Antenna pad
* Group 3, class 1 *12C

* GPIO
Specifications for Data *PWM
* GPRS class 10: max. 85.6 kbps (downlink) * ADC
* PBCCH support
* Coding schemes CS 1, 2, 3, 4 Compatibility
* CSD up to 14.4 kbps * AT cellular command interface
*USSD '
* Non transparent mode Certificates:
* PPP-stack *CE

*FCC
Specifications for SMS via GSM/GPRS * ROHS
* Point to point MO and MT * PTCRB
* SMS cell broadcast * GCF
* Text and PDU mode *1C

*ICASA
Software features *TA

* (0710 MUX protocol * REACH * AT&T
* embedded TCP/UDP protocol

http://eshop.eca.ir/link/SIMO00TE-C.php : LSS Solusgs

\Y o)LmZ—[a,wgJL»—}_lyﬂqum—QliA,J
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gigh 59U yole

sla 59l ¢ 5 a4 iu 5l S Bluetooth egsgh 5,9l
Loolea il a8 )9 0l a5 39, (0 e OS5l uac
ils a0, O Gblye 5l a8 S (0 low |, sl Wb,
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Akl L Sgisl pr

S pde 49l Wl el Gz dx & opl @ Rl yo s 5

O.A4{))9;6&').)6}%@5)):.&;L_sao‘.).w).ggb};’lgojg).;
AmgpwbthWIgé)lpﬁxLWuwuL%
ol a2bls LB Ole ol o SASCLL b 05 0 )5

oD 0l 4 S 033506 L3 ol .ol 0ly355le Oliwl 55 10
395 Sigall gwdign puilud Ggb 9 2905 o y2lee (GulasT

(59 b C|9J)| Sl o 9 A s T 395 (S Vg pumod b JKisls ol 0o Juass [AK& )39 Q,.B)f Lo ,als” (Fullerton) 093,98 Kl 5l
A e o 4y 130 SO ol 593 G gm ot S 60Ma 1491 Jlu o a3 L)leodged & 2 lgs g 45 633 VIAY Jlo o

Ozt S 59l S b 9 L,alS Oy B S b 092 20T 8 Sgeels g S S b Az > s 4 5,2l S Gl ol
Sl omeaga plascnl Ericsson oguss )| S5 S i 3 Blgn Aguw 4 39,9 5l G b el dllus yuon 9 39 duke LI amle sl)ls
oS i 9 (Exchange aie) ;5 Js) OMX Technology ossea 55 sl ro 5o IT Gla 059 5 i)l o pde 4 cnsles g9 O
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‘The Battle Between ARM and Intel Gets Real

There are two giants in the computer processor industry. One is Intel, which builds most of the processors in
today’s PCs and servers. The other is ARM Holdings, in Cambridge, England, which thanks to its vast ecosys-
tem of partners has established near-complete dominance of the market for the core logic inside smartphones
and tablets.

But the demand for energy-efficient ChlpS is reshaplng the 1ndustry As the PC market flattens, Intel aims to

them into a single rack unit.

capture a sizable chunk of the rapidly growing mobile market, which rose to nearly half a billion smartphones
in 2011. And chip designers in ARM’s camp are eyeing a US $50 billion server market, fueled by the rise of
social networking and cloud computing.

The coming months will see a number of volleys exchanged across the line that has traditionally divided the
high-performance and low-power chip markets. One of the first will come from a small start-up in Austin,
Texas, called Calxeda (pronounced cal-ZAY-dah). The fabless firm will begin shipping chips for servers based
on 32-bit ARM mobile processor designs. They’ll soon be joined by AppliedMicro, in Sunnyvale, Calif.,
which is working on an even speedier, 64-bit ARM-based chip. At the same time, Intel will leap into the mo-
bile game; two big companies—Lenovo and Motorola—plan to release phones based on Intel’s low-power
Atom processor by the end of this year. (The very first Intel-based smartphone was launched in April by the
India-based firm Lava International.)

Exactly how this competition shapes up will depend not on performance or power consumption but on the
ratio between the two: performance per watt. And that metric is fueling a fiery debate over the fundamental
differences between Intel’s x86 chips and ARM’s processors.

But the most obvious difference between the two may not actually be the important one, according to experts.
ARM processors use reduced instruction set computing (RISC), while x86 processors rely on an older ap-
proach, retroactively dubbed complex instruction set computing (CISC).

Both RISC and CISC architectures govern the set of machine-level instructions, compiled from more complex
code, that a chip can execute. CISC chips have a wider vocabulary—they can perform certain operations in
one step that might require a series of commands on a RISC chip. But RISC chips can better handle speed-
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boosting tricks like allowing overlapping operations during each clock cycle.

As a result, over the years, Intel has incorporated decoders into its x86 chips to convert CISC instructions to
RISC instructions to boost performance. This conversion process takes energy, but it’s unclear whether this
added step gives ARM an advantage when it comes to efficiency.

Instead, other differences between ARM and Intel chips may have more of a bearing on the coming competi-
tion. One key difference is microarchitecture—the particular way that processor resources such as cache and
registers are distributed and instructions are scheduled. Today’s high-performance processors, for example,
are designed so instructions can be performed out of order. Every part of a computation is done as soon as pos-
sible to boost speed. Chips that employ this approach have built-in bookkeeping to make sure that the results
are assembled in the right order at the end of the process.

Such tricks can have a big impact on efficiency and performance, says Benjamin C. Lee, an assistant professor
of electrical and computer engineering at Duke University, in Durham, N.C. While a researcher at Microsoft,
Lee studied how well the company’s Bing Web search engine performed on Intel’s out-of-order Xeon server
chip and its in-order Atom netbook processor. Each core on the Atom chip could handle queries at half the
rate of a Xeon chip core but required just 20 percent of the energy per request. However, Atom wasn’t able to
handle some of the more complex requests.

Microarchitecture will be a key battleground in any competition between Intel and ARM chips, says micro-
processor industry analyst Linley Gwennap. Eking out even a slight improvement in performance can come at
the expense of a large boost in power consumption. If ARM-based devices like AppliedMicro’s 64-bit server
chip are to compete with Intel chips in the server market, developers will have to accept similar diminishing
returns, he says.

This logic isn’t lost on Calxeda. The ARM licensee is pursuing applications like Web hosting that don’t de-
pend on raw performance. In many cases, “big data” companies like Facebook don’t need speedy cores so

much as they need a lot of servers that can handle
h simple tasks like fetching photos.

The processor in a dual-core version of the compa-
ny’s ARM-based server chip would consume about
1.5 watts of power, less than a tenth as much as
a comparable Intel Xeon chip. Because the chips
dissipate little heat, they can be densely packed.
HP, the company’s first client to reveal its plans,
expects to stuff 288 Calxeda chips in a space that
might otherwise be occupied by 8 Intel chips, says
Karl Freund, Calxeda’s vice president of market-
ing.

A good part of Calxeda’s energy savings comes
from innovations beyond the raw capability of the
ARM cores, Freund says. Calxeda has integrated
as much server infrastructure as possible—cores,
cache, and sophisticated network switches—onto
every single chip. Designing such a system-on-a-
chip (SoC), which is a core technology in today’s
smartphones and tablets, cuts down on the power
consumed by data lines in the computer and makes
it easier to implement power management tech-
_)niques. AppliedMicro is pursuing a similar inte-
grated approach.

k

Intel’s goal: Intel wants its processors powering smartphones. The
company made this reference design to speed development

But Intel is unlikely to yield its server territory eas-
ily, says Mark Hung, a research director at Gartner
Research in San Jose, Calif. “It’s a very high-margin business for them,” Hung says. “I expect Intel is going
to be very protective of their turf.”

At the same time, Intel has an added technological advantage: Its new 3-D transistors are the smallest, most
energy-efficient around. Foundry giant Taiwan Semiconductor Manufacturing Co., which makes mobile chips
for companies like Nvidia and Qualcomm, seems to be at least two years away from making a similar switch.
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