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Ahstract

This project presents the design and development of an aid fransmitter Tor posifion data via
a wireless network, a GSM system by sending the data to a mobile phone to call for help from
rescuers. The developed machine can also specify coordinates and data of their patients, where the
coordinates are specified by using the GPS recciver, and the specified coordinate data are
transmitted through the GSM wireless network.

The developed machine consists of a series of GPRS circuits, which receive signals from
GPS satellites to calculate the coordinates. The received data are also transferred to the user's
mobile phone, which stores and displays the coordinates via the wireless network of SMS services
by using a microcontroller to control the operation of the GPRS circuit.

From the testing results on applications, it is found that the developed machine can
cortectly transmit an aid message and coordinates to the mobile phone within 30 seconds.
Moreover, the developed machine is easily used, is conveniently carried, and can make an alarm for

hearing people around to help a patient at first.
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D =+/(lat2 — 1at1)? + (long2 — long1)?

Latl = Latitude JALL3f

La2 = Latitude 9ANT04
Longl = Longitude ALLTN
Long2 = Longitude ﬂﬂﬁﬁm

Taoa Latitude U@y Longifude ﬁ]&’ﬁmlﬂéﬂu 1A NUINY DD (Decimal Decgrees)
§luniatuy DMS (Degrees Minute Seconds) fou invz dn/douniedhi “uas g
AIDEIUTY
aviira Tugiluun DD Ao 100.45416 AoaFewtly DMs HT3a0E
1. Aunvneunthyanation sziiludwesniieedn fis 100 84
2. dhdaaunaInedion Qaidae 60 fin 0.45416 x 60 =27.2496
3. i 1A 27.2496 Funuerarnansaiion wilumveamiasdlan fe 27 Sl
4. hdmyndmeilonnnuagalude 2 guaie 60 Ao 0.2496 x 60 = 14,976

5. a1 lanonds 4 szdlumvesnioodadar fio 14.976 Hadan

¥
o/

v T
22'1da1aa% Ao 100 83f1 27 Buan 14.976 AFila doaFounidanard Slumdoe

wasnouuny luaums lae

A18971 (Degrees) 1 0971 31 60 a0
mavar Minutes) 1 81la1 7 60 Favan

a1 (Seconds) 1 Warlan limszeen1adszanm 30.48 mias
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D = 4 (lat2 - lat1)? + (long2 — long1)?

1. MINARDUUSNUNKNIDD

d' ISV 1 = g A 1 s/
30N 4.8 gilumasinadumiamsnaao LT naui laws



B oy .3 Ay 3
MINN 4.1 m‘smﬁaumnmwuﬂmnm

43

TLULTENINUAT DITIT Y0

AT TRER AARA MU o me L
AUNNAAYIUIDTI (LA 3)
1 16.74485,100.19638 16.74468,100.19635 14
2 16.74479,100.19635 16.74468,100.19635 12
3 16.74490,100.19630 16.74468,100.19635 25
4 16.74487,100.19630 16.74468,100.19635 22
5 16.74485,100.19635 16.74468,100.19635 19
6 16.74487,100.19635 16.74468,100.19635 21
7 10.74477. 100719635 16.744068,100.19635 10
8 16.74473,100.19622 16.74468,100.19635 15
9 16.74479,100.19635 16.74468,100.19635 12
10 16.74453,100.19637 16.74468,100,19635 17
11 16.74483,100.19622 16.74468,100.19635 22
12 16.74480,100.19635 16.74468,100.19635 13
13 16.74479,100,19635 16.74468,100.19635 12
14 16.74462,100.19635 16.74468,100.19635 7
15 16.74479.100.19635 16.74468,100.19635 12
16 16.74462,100.19625 16.74468,100.19635 13
17 16.74480,100.19635 16.74468,100.19635 13
18 16.74480,100.19635 16.74468,100.19635 13
19 16.74482,100.19622 16.74468,100.19635 21
20 16.74482,100.19635 16.744068,100.19635 15
21 16.74480,100.19630 16.74468,100.19635 14
22 16.74480,100.19630 16.74468,100.19635 14
Aunde 15.27

Standard Deviation

4,53
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TLULTENIIUNS DIAST ey 10

A3 RHRGE AR U934 o me e A
AUANAA N5 (W6T)

1 16.74436,100.19714 | 16.74456, 100.19665 68
2 16.74374,100.19675 16.74456, 100.19665 80
3 16.74437,100.19688 | 16.74456, 100.19665 71
4 16.74438,100.19710 16.74456, 100.19665 80
5 16.74415,100.19652 | 16.74456, 100.19665 52
6 16.74430,100.19670 | 16.74456, 100.19665 62
7 16.74428,100.19685 | 16.74456, 100.19665 61
8 16.74438,100.19683 | 16.74456, 100.19665 71
9 16.74415,100.19675 | 16.74456, 100.19665 45
10 | 16.74431,100.19685 | 16.74456, 100.19665 64
11 | 16.74403,100.19690 | 16.74456, 100.19665 36
12 | 16.74404,100.19701 | 16.74456, 100.19665 43
13 | 16.74385,100.19717 | 16.74456, 100.19665 46
14 | 16.74438,100.19710 | 16.74456, 100.19665 80
15 | 16.74408,100.19697 | 16.74456, 100.19665 44
16 | 16.74450,100.19685 | 16.74456, 100.19665 85
17 | 16.74462,100.19675 | 16.74456, 100.19665 97
18 | 16.74460,100.19643 | 16.74456, 100.19665 101
19 | 16.74418,100.19705 | 16.74456, 100.19665 58
20 | 16.74352,100.19697 | 16.74456, 100.19665 34
21 | 16.74368,100.19710 | 16.74456, 100.19665 38
22 | 16.74437,100.19710 | 16.74456, 100.19665 79
Aunde 63.4

Standard Deviation 19.61
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TLULTENTIUA I DA YR

AN n30ed AOAA N3¢ o omo oA
AUNNAA N HIVTY (JUAT)

1 16.74464,100.19728 | 16.74453,100.19724 13
2 16.74445,100.19727 | 16.74453,100.19724 9
3 16.74465,100.19724 | 16.74453,100.19724 13
4 16.74465,100.19724 | 16.74453,100.19724 13
5 16.74467,100.19724 16.74453,100,19724 15
6 16.74467,100.19727 | 16.74453,100.19724 16
7 16.74465,100.19715 | 16.74453,100.19724 16
8 16.74467,100.19717 | 16.74453,100.19724 17
9 16.74467,100.19732 | 16.74453,100,19724 18
10 16.74467,100.19715 | 16.74453,100.19724 18
11 16.74465,100.19727 | 16.74453,100.19724 14
12 16.74465,100.19728 | 16.74453,100.19724 14
13 16.74463,100.19728 | 16.74453,100.19724 12
14 16.74465,100.19720 | 16.74453,100,19724 14
15 16.74465,100.19728 | 16.74453,100.19724 14
16 16.74463,100.19717 | 16.74453,100.19724 13
17 16.74465,100.19727 | 16.74453,100.19724 14
18 16.74465,100.19724 | 16.74453,100.19724 13
19 16.74465,100.19724 | 16.74453,100.19724 13
20 16.74467,100.19724 | 16.74453,100.19724 15
21 16.74465,100.19717 | 16.74453,100.19724 15
22 16.74447,100.19757 | 16.74453,100.19724 36
A 15.22
Standard Deviation 5.06
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#include <SoftwareSerial.h>

#include <String.h>

float 1ati, longali, latitudefix, longatitudefix;
———————Steingntulongatu-latdir Jondir JatitndebenerJongatitudebenery—m™m8m ———————————

SoftwareSerial mySerial(10,11);

String 1id="1310220001"; —

int count=2;

int countl;

int led = 9; e | 1l5znmd s
int ledl = 13;

int buttonBpin= 3;

void sctup() e

{

pinMode(led, OUTPUT),
pinMode(led]l, OUTPUT);
pinMode(count, INPUT);
pinMode(buttonBpin, INPUT PULLUP);

Scrial.begin(9600); 1 o lumsAadefomstiugn GPRS
delay(1000);//GPS ready

mySerial.begin(9600); N mmﬁ'J“lunﬁﬁﬂﬂ'aéaﬁﬁﬁ'ﬂu@a GPS
digitalWrite(led, HIGH);
delay(10600); ﬁqﬂﬂiugj\ﬂ GPR;‘
digitalWrite(led, LOW);
}
void loop()
{

while(1)

{

countl = digitalRead(count);

if{count] =—HIGH){

digitalWrite(ledl, HIGH); €= {3l¥2005(F 04 lmsuvian




Serial.print("Lat:");
latitude();

Serial.print("Lon:");

64

convert();

if (digitalRead(buttonBpin) == LOW)

{digitalWrite(led1, LOW); <€

AwnEnMInIaNu

loop(); }

sms();

}

3}

void convert(
char bufferlat[20];
latitudebener=dtostri{latitudefix,5,5,bufferlat);

char bufferlon[20];

longatitudebener=dtostri{longatitudefix, 5,5 bufferlon);

}

void sms()

{
Serial.println(" AT+CMGF=1\t");

delay(100);

ShowSerialData();

Serial println("AT + CMGS = \"+66833324234\"");

delay(1000);

ShowSerialDataf);

Serial.printin("help me from Sathapron is in emergency

,L:"+latitudebener+","+latdir+""Hongatitudebener+""+londir);

delay(100);
ShowSerialData();
Serial.println((char)26);

delay(100);



ShowSerialData();
Serial.println();

ShowSerialData();
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}
void ShowSerialData()

{
while(mySerial.available()!=0)

mySerial. write(mySerial.read());

double Datatransfer(char *data_buf,char num)
{
double temp=0.0;
unsigned char i,j;
if{data_buf[0]=="-)
{
i=1;
while(data bufli]'=""}
temp=ternp*10-+(data_bufli++]-0x30);
for(j=0;j<num;j++)
temp=temp*10+(data_buf[++i]-0x30);
for(j=0;j<numyj++)
temp=temp/10;
temp=0-temp;
}
else
{
i=0;
while(data_buffi]!=".")
temp=temp*10+(data bufli++]-0x30);

for(j=0;j<num;j++)



temp=temp*10+(data_buf[++i]-0x30);

for(j=0;j<num;j++)
temp=temp/10 ;

y
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return temp;

}

char ID()
{

char i=0;

char value[6]={
'$,G,PGGA

char val[6]={
'0,'0',0',0',0,0 15

while(1)
{
if{mySerial.available())
{
valli] = mySerial.read();
if(val[i]==value[il)
{
i+
ifli==6)
{
i=0;
return 1;

}
}

clse

1=0;



}
}
}
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void comma(char num)
{
char val;
char count=0;
while(1)
{
iflmySerial.available())

{
val = mySerial.read();
if{val==")
count++;
}
if{count==nuim)
return;
}
}
void UTC()
{
chari;
char timef9]={
'0,'0,0,0,0',0',0,10,0
b
double =0.0;
if( IDOY)
{
comma(l);
while(1)
{



iflmySerial.available())
{
time[i] = mySerial.read();

1t

}

if(i=9)

{
i=0;
t=Datatransfer(time,2);

t=t+70000.00;

Serial.println{t);
return;
RS
vaid latitude()
{
char i;
char lat[10]={
'0','0",'0','0','0°,'00,'0",0,'0r,' 0}
if(ID()
{
comma(2);
while(1}
{
iflmySerial.available(})
d
lat[i] = mySerial.read();
i+t |
}
if{i==10)
{
i=0;
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char buzz[20];
lati=Datatransfer(lat,5);
latu=dtostrf(lati,5,5,buzz);

String latiam-lats substring(0.2)
String latimin=latu.substring(2,4);
String latidet=latu.substring(5,10);
double latijamd = latijam.toInt();
double latimind = latimin.toInt();
double latidetd = latidet.toInt();

double latmin = latimind+(latidetd*0.00001);

latitudefix= latijamd+(latmin/GO);
Serial.println(latitudefix,5);
refurn;
IS
void lat_dir()
{
char i=0,val;
if( ID())
{
comma(3);
while(1)
{
ifliySerial.available())
{
val = mySerial.read();
latdir=String(val);
Serial.print(latdir);
Serial.prinfln();
i++;
}
if(i==1)



1=0;
return;

}

}
}
}
void longitude()

£

char i;

char lon[11]={
'0,'0,'0','0','0",'0",'0",'0°,'0",'0,'0" )
if( IDO)
{
comma(4); :
while(1)
{
iflmySerial.available())
{
lon[i] = mySerial.read();
i+
}
if(i==11)
{
i=0;

char buffer{20];
longati=Datatransfer(lon,5);
longatu=dtostrf{longati,5,5 buffer);
String longatijam=longatu.substring(0,3);

String longatimin=longatu.substring(3,5);
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String longatidet=longatu.substring(6,11);
double longatijamd = longatijam.toInt();

double longatimind = longatimin.toInt(};

doubledengatidetd—longatidettelnthp—————— ——————————————
double longmin = longatimind+(longatidetd*0.00001);
longatitudefix= longatijamd+{longmin/60);
Serial.printIn{longatitudefix,5);
retwn,
}rid
void lon_dir()

{

char i=0,val;

it 1D())
{
comma(5);
while(1)
{
if(imySerial.available())
{
val = myScrial.read(};
londir=String(val);
Serial.print(londir);
Serial.println();

i

3



}
}
}

void altihldﬂ@

72

{
char i,flag=0;
char alt[8]={
'0,'0',0',0,0",0",0", 0
b
if( ID())

d
comma(9);
while(1)
{
iflmySerial.available())
{
alt[i] = mySerial.read();
iflalt[i]==","
flag=1;
else
i+
}
if{flag)
{
i=0;
Serial.println(Datatransfer(alt,1),1);
return;
}
}
}
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Smiart Machine Smar Decddon

1 Introduction
r]-I H IE cunenl " o .[jh 5 SIE’Q[I!"IS hﬂ[[h!:ﬂn' .||.'|1EI”"'I' h] l;ﬂ'ﬂl lhtm’l

This document can help user to quickly enderstand SIMI00-DS interface spacifications, electrical and mechanical
detuils, With ihe help ofthis document amd other SIM900-DS application notes, users can use SIM900-DS to
design varioss applicalions quickly,

2 SIM900-DS Overview

esigned for glabal nrarket, SIM200-DS is a quad-band GSM/GPRS maoxdule that works on I‘rwmcmics’. GSM
ESOMUz, EGSM 900MITz, DCS EROOMILz and PCS 1900MIT2 SIM90.DS fealures GPRS mlllll Slﬂl class LY
class 8 (oplional) and supposts the GPRS coding schemes U5-1, €82, C8-3 and U5-4, ’

SIMYDN-1S with speeial features, Dual-SIM Dual-Standby, whichallows customers la use lwo SIM cards inone
desice simultoneously,

With a liny conflignrtion of 24*24*3mm, SIM900.DS can nwel alinost alt l]n-‘qw,c requiréments in user
applieations, sich as M2M, smart phane, PDA and other mobile deylees.

SIMYN0-T35 has 6B SMT pads, and provides all hardware i|_1gg‘:lﬁlécs.‘t_}élwccn the madule and customers® boands,
®  Serial pori and debug port o0l T
®  Twoanalog udio chamels TN

@ POM inmerfice
.
[ ]

Programmable general purpose mpul md oulpul
The 81°1 display interface i Y
i, !

SIM900-DS is desipned wilh puwen siving technique so that the curent conswnption is as low as 1, im;\ in slecp
e

SIMO00-DS Intcgm{(:\ TCPflﬂ' protocal mnd extended TCPAP AT commands which are very useful for dala
tranzfer appllcalmns For dcmls aboul TCHIP applications, plese relerto doctment [2],

2.1 s[Mﬂ_liﬂ,_—Dii Key Features
)

Vable I Sli\lQDﬂvl)S key fealurcs

Powersupply . - - ggnv 4, w

:,Pq@n_f'qr sav_ing - : 'l)'plcal pmwrcomwnptlml in sleep mode is1 5mA(BS PA-MI‘RMS!") )

C e SIM900-DS Quad-band: GSM 850, EGSM 900, DCS 1800, PCS 1900,
o R F SlM‘.Jt)ﬂ DS ain search thed: frequency tands miomalically, The ﬁ‘cqlkmcy
quuc._-ncy hnnc_ls L ,bands nlsu () besetby AT comm:md “AT+CBAND“‘ For deluils. plme

: o il o referto dacmrem 1.

- ®-~ Comipliam fo G_SM Phase 2/2+ . :
SIM900-DS_Hardware Desdpn_V1.00 B H13-01-10
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'® " Clags 4 (2W) ul GSM 850 and EGSM 900
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Transmiling powse _ Class 1(1W) at DCS 1800 and PCS 1900
: déﬁ@&éﬁﬁa {/® GPRS mti-slot class 10 ( defauit}
T e . ',Nomml operalion -JD°C~+80"C
‘Tenmemture range ' ' Rcslrlctcd operation; 0°C ~ -30°C aind +80 °C ~ +85°C"

- : Storige temperanw 45%C ~ -H.JI]"C 7 _

- GPRS data downlink transfer: imax, 85.6 Mops

o o -~ QPR3 datauplink transfer: max, 42,8 kbps.
Dita GPRS -~ - ' Coding scheme: CS-1, CS-l €5-3 ond Cs-d
AR Tntegrate the TCP/P protocol.
i : . ‘Support Packet Drozdeast Conlml thnnel(l‘[lCCll)
o TR Support CSD tranamission : o
USSD . Unstruchured § SupthmSemm Dam(USSD} support
SMS ,MT MO, CB, Texi and PDU_mudc '
S SMS slorage; SIM wml _
PAXT qmup:s Class |
'SIMinterice ", Suppor SIM card IRV,JV 4
: Eilcﬁ\nl anigine “| Antenna pad:

Audio features - 3

Sertatportand
detiug port

Phonebook |mnngemem
' BIM applicm fon toolkit .

; Real !lmo_ctock

‘. Physical ¢hnm¢icr'i.v}tig§'

Flrmwmupgzlde T

Speech codec modes:

Half Rate (RTS 06, 20)
Full Rate (ETS 06.14)
Enhanced Full Rate (BTS 06, SBI 06.60/ 06 80)

Echo Cancclla_llun
Noise Suppmion

i )
[ )

oy .

@ Adapiive muld rate (AMR)
]

. _ Scrlnlporl

. Full modem mterﬁce with smm ad comml lmcs. unbalamcd
 asynchronous, -
600bps to 460800bps, - ‘
Can beused for ATcmnmnmh ordnm stmm. '

Multiptex abil ity aceording 1o G3M 07.10 Mu]llplexer Pruilocol
_ * Autobauding suppons tiaued rate from 600]1113 to] ISZIJObps
Debug pors
‘Null madem interface DBG TXD and DBG RXD,
© Canbeused for debuggmg wind upgmdlng ﬂmm'nm -

. Support phomhooklypes SM, FD, LD, Rc, ON,MC, .

GSM 1514 Relea.w 99 '

: _Suppon RTC _
! Size: 24"24-'_1111|i|‘
S Welgha 3, 43 -
i Firmware upgrmlenbie hy dehug pon

*SIM900-DS docs wark ai this temperature, but same radio froquency characteristics may deviake from tho GSM spocificstion,

SIM%00-DS_Hardware Desgn_VI1.00 9

1013-01-20

- Supporl RTSACTS hlldwm handshake and sofiware ON!OFF flow comml. :
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Table 24 Coding schemes and maximum net data rates over alr interfuce

IRITH llmm ul A B, K i
esa. 9n5khps' ‘ ISIkbps_ o 3-6.2khps
‘cs2 - |34khps~' o -z%zﬁakbps'f il $)6kbps
csat sedps | 2kps o l@dkips
34 l2ldkbpe L 428Kbms L BSgkbps

2.2 Operating Modes

The {sble below summuarizes the varlous operating modes of SIMIDD-DS.

78

Table 3; Overview ol opernting mades

- Module will auionﬁﬁcnlly 20 into sleép made if tbe'condllid.n_s of sleep

4. i mode ars enabling and there is no on air and no hardware lmcrmpt {such s
- %GSWGPRS : QPO Inérrupt or data on serial poit),. :
~/SLEEP" . | In this case, the current ¢msumptiun of madule wil rcdm to the minimalf
SRR | level.
i sleep mude, the modulé can still mcclw paging message lmd SM“.
- LOSM.  Software Iy active, Module regisiered 1o the (SM network, and the mndule';
: _ IDLE- il ready to commumicale, | = :
Narmal - GSM Comncelion between two subscribers is in| pmgn:ss In this case, 1he pmwrfj
‘q’c'rg_l_lm R T i § b cansumplion  depends. on - network  setlings. such as DTX uﬂ?m
: ' s Lo FWBFRIHR. lmpplugsuqumccs, antenna. R
Ao N Module is ready for GPRS data lmns!'er. lml o dam Is curmmly sent’ or
GPRS :
STANDBY - ;f weeived. In this €ase, power consumplmn depcnds on nclwmk scliings ﬂnd
7 - ‘- GPRS conﬂgumllon. . ' Y :
_ | Theré is GPRS daia trmsfer (PPP or TCP ar UDF) ln progress, In this case,
; PRS 1 power consumplilon |s related with neiwork selilngs {eg. power control:
CDATA - Llevel); uplinl/downlink datn rates and GPRS cunf'gumllun g used_ﬁ
: .,¢, . S :* mufti-slot seltings), i
Normal power down by sending the ATconmmnd “A'HCPOWD-I" or using the PWRKEY.
Powe r down The power managerment unit shuts down the power supply Tor the bs\sehamd nart of the;

T serial [‘luﬂ Iz not ageessible. Power supply (comwdﬁl 1a VBAT) remaing npp][cd

o AT‘ commmund "AT+CFUN‘ om be used to sel the mcxlule oa mlu[mum ﬁmcllumlily rnudcj
: Minimum ' i wuhq_ut removing the power supply ini this mode, the RF part of 1% modole will not work or:
iz’:m SIM canl will not be accessible, or bath RF part and SIM card will be clossd; and the’
erial pont is slill secessible. The power consuimpiion {n this mede is lower than nomal

" Rinchianality
mede .

U mode,

SIMAO-DS_Hardware Design_V1.00 10 1013-01-20

mndule. and only the power supply for the RTC s remained Software is noi acll\'e. Theg
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LY SIM9200-DS Funcilonal IMagram

The following fgure shuws a fiunctional diagrom of SIM900-DS;

Tho (GiSM haschand engine

® F[lash

® The GSM radio frequency part
® Tle anienna interfuce

® The ather interfaces

pl| Forer . Radio
I eIy Foaar managaman unk
1 N [
Aakguay ] : | qau’hy;f@
LY errmm—
Aude i nogisa | ciguauasa | l"F—:
= pand band %i;ﬁ e
i e A e ™ .
. ‘ ! TUEE
I s |
I'iguré I SIM900-DS functlonal dlagmm
o
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3  Package Information

3.1 Pinout Diagram

= B At R R = R A R A AT
/7 U R L L]

PWRKEY 1 || | 51 GPIO2
SHE— —{58-6P103
DTR 3 [ []49 OPIO4

RI 4 | | 18 PCM_SYNC
[316] > B B TN W | 47 PCM_OUT
HC 6|7 ; (|46 GND
CTS 7 [7] (7|43 GhD
RTS 8 [ : _ ] 44 SIM2_PRESENCE
o I éSIMQOO DS | 43 sz oD
Aoy . [l i 3

se1.cuk 1|7 ((Top View) it pown

SSI_DATA 12 |~ | 40 siM2_RsT

sS1_ouT 13[7) | 39 GND

SSLSELI M| | i | 38 scL

VDD_EXT 15[ {] 31 sDha

NRESET 16 i 36 siM2_cLx
GHD 17 | 35 s1M2_DATA

IR R R INE R IR I I NI RSN
et =R B4 el e P B b= ] o s e e e T |
QgZ&zr{.&urpﬁﬂﬂeﬂM is)
%Ull‘lﬁlmf‘;i gﬁgggﬁdﬁl‘é
L E si = ] (R BTy
R T gg ;HIEEQ
AR BEWPE

gyt g -

2
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Flgure 2: SIM900-DS pla out dlagram (Top view)
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3.2 Pin Deserlption

Table 4: Pln descriptlon

81

LT TOTTI R

Powerswply o
o S .t is rocommended o
[VRTC . 1126 . .iVO_ Powersupply for RTC ~ - ' comnect with 2 ballery or;
SRR el _"é?acalﬂcllor(os-d'ill?)
iVDD_EX‘I"i : 5. . () t%!.lepmiﬁWcrmpply co ;‘;lflt s unusod kccpomn :
S e, ' T C

45465354,
11 883961,62,
36465

: g i R ' PWRKEY should b pullul owat.| o
PWRKBY . 1] - l Ieastlsmnd and then relcased io Pulll_:dupintcnmily._-

. pawer m.fduwn lhe rmdule. =

Mierr o9

| o = L Difforentlal sudto fnput”

MICI_N 20 - s N\ \ \1 5
SPRLE . AL o j:‘Dmcreminlaudmompm- 9 "zf'“"m pins ae.unused;”
SPKI_N G2 \ IF _ : : kccpnpen

IJSLP‘IQ'_P_ '

Sms!o audlo ompm

STATUS
'NETLIGHT .
Eg_.:_a".fl!-fi'-_u-r_.iiJ"im--'"- '
SSI_CLK - \. Ao
SSLDATA . 2 ‘“vo :
‘0
0

: f_lr!hcsa plns e unuscd.
ikeep open. :

' r lhese pihs are unused,
881 _OUT- s - keepopen.
'SS1_SHLY ‘ o

q|=(F-_r|||\-1:i}-l'-.-":'__ AR
oAy

. lf lhcsc ping aw ‘wnused,
fkecpbpen‘- s !

r R : - - ! lfﬂleseplnsmlmused,
amod e emod ""':'f:kwpwm .'

'GPI03 s gmoy e
ooz sl lemer o o L T

SIMO0O-DS_Iardware Design V1.00 il 2013-01-20
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GmMol @ ligPot |

*{ Receive dita

.| Transmit daia -

% | Request to send o

"fClcarto send R f Il’lhcse pins am unused.
| Data carrier detcct o l“-"‘H"“I"“‘h '
'V‘ng Indicator .. o s

1
0
o
cTS o
.0
0 E
i 7§TDa.ln1e"n.lnal.rwdy o .

P T e T
DBO_TXD 21, . 0O For . detugging - and upgrading
‘pea Rxb L 1 fmware -

‘lr mwe pins are unused,
: fkcep open.

(Jﬂ!‘l

“u\l!! t nr\'if-::'_-.___.

E\’olla’ge supply for SIM - card. .’

iSlMI_VDD o ‘R Al stgnals of SIM

' ::;imelfaceshmlld be
_E-jpnﬂwlcdngninsll'.'SD
- wiih aTVS diode array.

i : 7L Support AV ar 3V SIM eard
SIMI_DATA. 531 [.y0' |SIMI data inpulfesipul
SIMICLK . - 32 - - ‘0 SIMIclack

.SIM1_RST "'g'.n T .0 SIMI reset L
' SIMI_PRESENCE - ‘4 il ;ismlcardde;ecupn‘ - ~Iritis unused, keep open. .
‘”u?ﬂlll IJ““ . N i ST A S e ST

Voltam s'upply for SIM cand, ©

;S!MQ-EVDD | R 4 Al signals of SIM
‘ - “inferface should be
' prolested agninst ESD
- with 8 TVS dinde array.

. - 1 Y Suppnnl BV or 3V SIM card
'SIM2_DATA. 35 [N UD SIMIdaln 1npulmu||mt
-SIM2_CLK 360 . SIM2clock

‘SIM2_RST ‘9=;.40‘ ) ha D " SIM2 resel — )
'SIM2_PRESENCE = 44 i1 81M2 card detection I s wnused,

i fnput voliage range: 0V ~ 2.8V

: Recommend _comecting
Resel | five low) SR TR !
Lyl ‘.'a o) a 100n¥ capacitor.

PCM_SYNC - oo reMame L -
PCMOUT 7“0 | PCMdacutpit . g Il‘lhm plnsmemuscd.
PCMIN © L PCM data inpt o kwpwen | A
PCM_CIK .10 [IPCMCLK -

' Impendence nmgt be
"oom;qlled:osnn. e

L j'volgiékiidio_nnlcnm cmﬁﬁﬂﬁ{ :
,}}i_ﬁ,{««:i|_’:ﬁtj—:}3‘ : l
Eall 'I'his pin shmlld be kcpl

NG
Lo lapen.

SIAM900-DS_Hardware Bedgn_V1.00 14 AL
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LY Package DMmensions

o KRGS .
2o ‘ - i e ALOOES GG
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A
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Figure 3: Dimensions of SIM900-D% CUnit; mm)
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y i T

2400

4701 560

SIM900_Aren

A

Y

Fipgure 4: Recommended PCB foolprint ontling (Uﬂlh mm)

Now: Neep coppur ent of area A, Do ot place vig In area B (o avold shivi r{rml.r befveen the via on ciisfomer board and the ieN
pulnis okt Bew bogein sbde of dhe modide,

SIM900-DS_Ilardware Design_ V1,00 16 1013-01-20
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4 Application Interface

4.1 Power Supply

The power supply range of SIM00-DS is from 3.2V 10 4.8V, The transmitting burst will cunse voliage drop and
the power supply nvust be able 1o provide sufficient cwrent up to 2ZA, Forthe VBAT inpul, a bypass capaciior
(low ESR) such as a 100 piF is strongly recommended; this capacitar should be placed a5 clase as possible ta
SIM900-DS VAT pins, The fallowing fguie s the reference design of +SV inpul power supply. The designed
ovipwt for the power supply is 4.1V, thus a lincar regulator can e used,

D2 IMPUT LHO1 MiC203p2 E&iol

vBAT

— Han  voa]t—g
) 2700HM .
[iled = =L [ il ™ slE RI01 cLe
0MF AN T o § F to -kEtoa] ctod
[Fomem: 1 B TomF
A BV = R0z -

Figure 5 Referenee elrcui( of the LDO pq_\\_‘cl‘;snppu

If1here is a high drop-oul between the input and the dcsimd nulpnl (\"Hr\ T}, a 1M1 poawer supply will be
pieferable because of ils belter efficiency aspecially wnh llle A peak curreit in bwsi mede of the module, T
following figure is the reference cirenit, :

DCinpi

VEAT
2TCHM

L1 FE101
Crog

T

* Flgure 6: Reference clreult of the DC-BC puwer supply

-\ .

The sing le 3 ﬁV Ll fom cctl baitery can be connected o SIMOD0-18 YBAT pins dired Iy, Bul the Ni-Cd or Ni-MH
baltery st he lised carefully, since their maximum voltage can rise over (he absolute nsaximum vollage of the
module and d'!mngc il

When baltery is used, the tolal impedance between battery and VBAT pins should be less than 150mg,
The ol lowing figure shows the VBAT voltape drop at the maximum power uansmil phase, and ihe test condition
is as following:

VBAT=4.0V,

A VOAT bypass eapacitor Ca=100pF tantalum capacitor (BSR=A),7(1),

Auwather VBAT bypass capacitor Cy=1 |(F,

SIMP00-D5_Hardware Desdpn_V1.00 1?7 1013-01-10
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577uS 4515mS

F . M ™" T

VHAT

L L L L 2000

Flgure 7! VBAT voltage drop during transmit burst

4.1.1 Minimlzing Voltage Drop of VBAT
When designing the power supply in user’s application, pay specinl aitention lo power loﬂ:s'.'ﬁgsu'ie.lli-nl the
input vollage never drops below 3,1V even when curent consumption rises 1a 2A in the tmasmit urst, IF the

power voltage doops below 3.1V, the module may be shut down autoratically. The PCB Iraoes Bom the VAT
pins to the power supply must be wide enough (al teast GOmil) 1o deerease voltage draps in the transmiit burst, ‘The
power IC wd the bypass capacitor should be placed to the module as ol ose luquss'ib!e_}

",

I W e o

VOAT

Mire ATV

FFigure 8: The minimal V[!:\Tr_ml‘!ng‘ﬂ\r‘éqﬁwlrcnlenl al VBAT drop
4.1.2  Monltorlng Power Supply

The AT command "ATACBC” can be usxd 10 pnilor e VBAT voltage. For detail, please refer to deciment /1],

%
B %
]

4.1 Power on/down Scenarios

D
42.1  Power onSIMY0-DS
E N,
. ot
User can pawer uin SIM00-DS by pulling down the PWRKEY pin for at least | second and release. This pin is
atready pulted wp 10 3¥ in the madule internal, so exiernal pull up is pal necessary, Reference cirevit is shown as
helow. *

;

o
[
T[T FAREY, Poreior
ontonun logc
a7H
Yurn afofl Img Gl
MODULE

Figure 9: Powered on/down module using transistor

SIM900-DS_Hardware Dedgn_ V1,00 18 1013-01-20
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v
[0
e PARKEY Powsr
i : 4 onfdowr-lopis

1 |
= EED

ANTI

KMODULE

Figure 10: Powered on/down module using button

The power on scenarios is illustrated as following figure.

/ Pufdawn > 15 Detay =225 . ok
VBAT - Loy

/ \ Vi 2.4v ' '
— vioav /| R
"El"mu“)' [ | — E

Vo= 27V

STATLE / :
QuipH R B
Sotial fort Undefinsd B\ >< Active

Flgure 11; Timing ol‘puwgi'é‘n‘i'nud.ulc

When power on procedume is compheied, SIM¥ID-18 will ;nd following URC to indicate that the module is
ready to operate sl fixed baud rate. o

RDY

This URC does nol sppear when avtobauding fm.s\cllgn Is nctive,

{ :

Noges U'ser qan e AT command = Tﬂg‘ﬂ-iu.:"‘ to m’ a fived baud mite omd save the configiraiar to rar-vokitde flah memary.
Afwer the configuratlon Is sivid oy ﬂmf fuiind fade, the Code “RINY" should be recehed fom the serld pord ewry iime when
SIMOOR-DS & powered am For d&_nﬂ.s please refer to the chapber “ATHIPR " bt document f1].

N 4
42,2 Power down SIMNS00-DS
AL 4

3
I

5IM900-DS will h?powcmd dowin in e following situationss

Normal ﬁb\\jgfklmvn procedun: power dawn SIMOON-138 by the PWRKEY pin.

Normal power down piocedute: power down SIMI00-DS by AT command “ATHCPOWD=1",
Abnorml power down: over-voliage or undervaliage automatic power down,

Abnormal power down: over-temperature or uider-temperature awiomatic power down,

42,21 Power down SIN9I00-DS by the P'WRKEY Pln

User ean power down SIMP00-DS by pulling down 1l PWRKEY pin for at Icast | second and release, Please
reker (o the power on cireuil, The power down scenmie is illusiraled in Pllowing figure,

SIM9%00-DS_|Lardware Dedgn_V1.00 19 101 3-01-10
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55 = Pulkdoan =15 Defay>1.78

88

PWRKEY * * "
(npuh Y Logelf nol
A AN, S 28
STATUS N/
(Outpul \
V=0,V

o he—

Saiial Por Atthve >< Undefined

Figare 12; Timing of power down 51 MYI-DS by 'WRKEY

Lk
This procedure makes the module Llog of¥ from the netwark and allows the sofiware to enter mto asccurc‘ state 1o
sive dita befone completely shutdown,

Befon: the completion of the power down procedure, the midule will send URC

NORMAL POWER DOIVY
Al this moment, AT commands can not be excented any more, ind only the RTC is ‘ﬁ,ll[ otlive, Power down miode
can also be indicated by STATUS pin, which is al Tow level st 1his tine, i

4

42,22 Power down SIM900-DS by AT Command

SIM900-D5 can he powensd down by AT command ‘fe\T_%Cﬁfjwml". This procedure inekes e module log ofT
from the nelwork and allows the sowaie to ahter into 3 se‘cgr;e slate o save data belore complelely slint dowa,

Befare the completion of the power down lnn&d‘ni-e, the modute will send URC:

NORMAL POWER DOWN .~
At his momein, AT commands can potbe exectited any more, and only the RTC is still active. Power down mode
can also be indicated by STATUS pin, which is at law level at this time,

For detail about the AT Cd!‘i‘ll\l'ﬁnd “ATHCPOWID, please refer o docwnent {1}

4.2.2.3 &'crs\?[iu_ge o'_]" Under-voliage Power dewn

The mo{glu]osi:inw_:j‘i‘e matitors Ihe VBAT vollage constantly.
Ifihe vévllagc 33V, the followi ng URC will be reported:
U;\Dbﬂ VOLTAGE IWARNNING
Ifihe valtage = 4.7V the following URC will be reporied;
OVER-VOLTAGE WA RNNING
Ifihe voltage < 3.2V, the Pollowing URC will be reporied, and the module will be anomatically powered down,
UNDER-VOLTAGE POWER DOIVN
ifthe valiage > 4 8V, the fallowing URC will be reporied, and the module will be awomatically powered down,
OFERVOLTAGE PGIVER DOWN
At this moment, AT commands can not be exccuted any mare, and only 1he KT is stiitl active, Power down mode
can also be indicaled by STATUS pin, which is a1 Tow level at1his tinme,

SIMS00-DS_Hardware Gedgn_V1.00 0 101301-10



39

E I::
.3,-,!91',‘ Smart Machioe Smart Decislon

4224  Overtemperature or Under-tempemiure Power down

The modute will corstanily wonitor Ux: iemperatue of the module,

Hthe-temprermtore =—+HHFE thefottowing- UREwittsTepomied:
ACMTE: 1
Ifthe tempemture < -3H'C, the following URC will be repartedd;
1 OMTE:}
tf the temperature > +85°C, the fallowing URC will be reported, and the module will be aulomatically powerod
dowin,
+CMTE: 2
If the temperatnre <-40°C, ibe Bllowing URC will be repoited, aixl the module will be amomnllcal l)' puweml
down, .
+CMTE:-2 '

At this moment, AT commands can nat be executed any more, and only 1he RTC is sill 1¢;Ine Powcr duum maode

- canalsobeindicated by STATUS pin which is at low level ar this Hine

The AT command “ATACMTE" could be used 10 read 1l emperalore when lhe module is unning.
For details please referto dociwnent fi}. -

423  Lestart SIM90U-DS by PWRKEY Pln S

When the module works normally, ifihe user wants to restert the ﬁjndulc, loHow the provedure below:
1) Powerdown ihe module, o

2)  Wait for w leasi RB0OmS after STATUS pin Lh.mgcd tu IQW Iu el

31 Paoweronthe nodule.

4

i Piwerdown Dely » 800mS Ragar|
_ o
i . Pl Y - -
PWRKEY —— | — —
STATUS —
NN N

Figure 13: Timing of restart SIMY0-DS
4.3 Power Saving Mode

SIMMN0-138 have two sleep mades: sleep mode 1 is eoabled by hardware pin DTR; slecp made 2 is enly enabled
by serial port regardiess of the DTR. In sleep mode, he cirgent of module is very low. The AT command
UATHFUN=<fun=" ean be used ta st SIMY-DS inlo minlnmm functionality, When SIM%00.1S is in sleep
maode and minimnm Ametionalily, the cument ofmodule is lowest.

43,1  Minlmum Fonetdonality Mode
There arc three functionality modes, which could be se1 by the AT command “"ATHFUN=<fun=", The cammand

provides the cholce of the fund tonality levels <fun>=0,1.4,
SIM900-DS_ardware Dedgn_V1.00 21 1012-01-20
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& 0; minlnmm functional ity.
® | full fnctionality (default},
& 4: flightmode (dissble RF funciion).

90

Minimum funetonalily mode minimizes the current consumption to the lowest Tevel, 1IFSIM900-DS is sel 1a
minimm functionality by “ATACFUN=0", ihe RF function and SIM card fuiction will be disabled. Un this case,
the seral port is still neoessible, bul all AT commands correlalive with RF function and SIM card fimction will nat
be pecessible,

For detailed informalion about e AT Command “AT+CFUN=<fun>", please refer to document f1]. _

Tabte 5: The Current consumption of Minimum Fendiunality Mode

T

. 1030
[ 1878
a4 C00

43.2  Sleep Made 1 {ATHCSCLK=1)

User con control SIMIO0-DS mexlule to enter or exit the sleep mcxk l‘(.ﬂ\T-l{’S(vLK=l )by DXTR sigral. When
DTR is in high tevel and withoul intessupl (on air and lm;x]\'vmi-,_suéli as GP KD interupl or data in serial por),
SIMODO-DS will enter sleep mode | avtomatleally. 1 this mode, SIMO0-DS can still receive paging or SMS
from netwotk but the serial pottis nol accessible,” ] ‘

Now: For SIMY-DS, it reginests » set AT commivyd *A F4CSCLRmT " amd coesure DT R i Klighfeved w enable the Svep mods 13
the defank value Is 0, which can not mak{ mﬁu;my {0 enter sfeep mode. For move dealls please pofer b dociemont [,
‘ i

43.3  Wiake Up SIMS00-DS lrom Sld:p Mode | (ATHCSCLK=1)

When 51M200-DS is int‘slﬂ-p: }iif}de 1 (ATHCSCLK=1}, the Bllowing methods can wake up the module;
& Pull down I)Tl'i pin.*}-
The sarial port.will be active afler DTR pin is pulled to low level for about S0ms,
#®  Recciten voice or data call fram netwark,
L] R&d\‘é? SMS from network,

434 Sleep Mode 2 (ATHCSCLK=2)

Tn this made, SIMYOU-DS will cantinucusly manitor the serial partdata signal, When there is no data transfer over
5 seconds on the RXD signal and there §s no on air and handware intermupis {suwch as GPIQ intermupt), SIMS0-DS
will enter sleep made 2 awomatically, In this mode, SIMP0U-1S can slill reecive paging or SMS fiom nelwork
but the serial port is not accessible,

Note: For §IM900-DX, I is requested & st AT command *AT+CXCERN=2" 0 cnable the decp mode 2; the defontt valiue Ix 0,
which east not make dre imedule b énrer sleop mode, For more dedulh pleas refer fo doviemen 1],

SIM990-DS_ilardware Desgn_V1.00 22 1013-0i-20
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435  Wake Up SIM900-DS Mrom Sleep Mode 2 (ATACSCLKe=2)

When SIMG00-DS s in sleep made 2 (J\T+C‘;CLK-2), the Bollowing methods can wake up the module;

ST S ST DS vinsenal por.
® Reedve a vwolce ordata call from ik lwork.
®  Reedve i SMS fram netwark,

* Nave: The Jirst byte of the iser's dow will not be recognied,
44 RTC Backnp

Curment input for RTC whin the VBAT s oot supplicd for the system. Current twit put for huckup bulth thn
the VBAT powersupply s in present and the backup ballery is in low vollage state, The RTC power supp ly of
maodulé can be provided by un exiernul cupaciior or a ballery (non-chargeable or rcchurgmhle) through the VRTC.

The followlng figures show varlous reference circuils for RTC back up.

®  External capacltor backup

MODULE
ATCA D
{ Langpeanactance 2 \‘, %
| Copacr I’/

Fipure 14': I:IA.TC:'?_suﬁply from capaclior

®  Non-chargenble battery backup J
M

j MODULE
KI.V': VATC 108 RTC
! ‘(:tfsllnnd'argutu l L Com
" {  Batk.pBatley T)

Figure 15: RTC supply from nen-chargeable hattery

®  Nechargeable battery backup

MODULE

VRTC 16

RTG
P TF ﬁ’ —— Cowe
{ Re:hargambia
‘\ B-'M:IupB-‘ll‘lll]

/‘

gure 16: RTC supply from rechargeable battery

SIM900-DS_tHardware Deslgn_Y1.00 23 1013-01-20
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Coindype rechargeable lastery is neeommendad, such as X114 [411-IVQLE form Seiko can be used.
Typical charge-dischurge curves for this batlery ure shawn in the follawing figure.

Charge.-Discharga Charadleristics

: T i
Y| . R F R Y S R
: ! ' :
26 o | S 4 N b
] i 1 ]
] 3 1 |
— ¥ L ] 1
B, POk N b s
L1} I I I SO
= S ~ Charge : 3AVIE0ABRIRT (CTREVY) |
5" IDischarge : 20, Afcov=0V (CC)
T T
10 . : ' P
1 L] 1 1
1 I 1 1
0.5 i e t A
1 1 1 1
] 1 ) 1 W
0.0 I ] ! :
4] Fat] 40 i1 B 100

Capacity {nAh]

Figure 1T Selko XHI14H-1YHF Charge-Discharge __Ch'nmr:lqr[ﬂ!c

4.5 Serkalinterfaces

SIM900-DS provitkes two unbalanced asynchronous serial puris! Qneh, the seriul port amd the other is the deboy
port, The madule is designed as a DCE (Data Communication ‘I\’.qu‘i‘j!mcm). The foltowing figure shaws the
comneclion between module and clieot (DTE). \ LT

i

MODIRE DCE) CUSTOMER {DTE)
Saelsipon . Serlal parld
A T -
RMD AMD
nrs ATE
(= [ c13
OtR oA
om o oon
Vo Rl AHG
| cetwpen Serld por2
g mo_Tt nD
DB fx N0
!

Figure 182 Cunneetion of e serial interfsces

Il only RXD and TXD ar¢ used in user's application, olher senal pins should be kept open, Please refer to
following figure.

SIMIOO-DS _Jlnrdware Deslgn_V1.00 24 2013-01-10
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YODIRE {DEE) CUSIOVER DIEY
Serial port Serialpentl
™D ™0
axn R
RATS —H ATS
GTS —H CT&
OomR (112
DGco E [1ira}
A] RNG
Detiy pon Serik port?

DeG T L)
bes_Ay i)

Fipure 19: {annedian af X and TXD nnly

45T Tunctlon oF %erinl Fom wnd TRebilg Tort

Serial port

& Full mesden devies.

& Contains data lines 1X0 d RXLE Tardware Qoo contenl lioes B1% i €18, statws lines 100 R, ULy and
R

& Serial porl can be owsed for OS50 PAX, GPRS service and AT communicatinn, I can alse he used tor
multiplexing fimerion, For ckernils bt maltiplesing funetion. pleaee wfen o docmnens §34.

& Serial pord supports the fllawing koed eates:
AR, [ 2OHT, 2, R, A L, DAL 2RRON, R4, STOON), LLEZO0N, 2A0HH annd LadiReM s

& Auvtshiuding only supports the talloaing baod rawes:

ATRY L 20HD, 2400, 4 R0, 9ndHY, L) P20, ZREML 3RHUL 57 008D el LS AN

| he detaolt selting is aulshauding.

Autnbasding alpw g SIMUO-0D% @ aulomatically detect the bawd rate of the st device. Pay wwre allentinn
e Bullone i ng 1ecquinenxls:
& Synchranixation between DTFE und 1H2E:
When (E powers an will autebamling eoabled. v st sty seod chaacten A" w0 syne lromizae (e
herwd marte. Wiy reconimendsd i send <A until HE roceives the UK espose, which nweams D 1E and
[H'E e correetly syng lianized. Fao mare infomation please wfeoo e AT commund “ATHIPR™.
& Itesnictioms af sutabauding aperation:
The OTE sevial oo st e osenan B alati bins. napastl s aml L sap il
The R soehas "RON", "HFUMN: W and "HUPIN: REALY ™ will ol ke repoesd.

Nowr Uww car i AT cornmand “2 THIPR=x" &t ser o flved Saud sure amd Sres sergng wlff Be savedd fo move-wolwite vk
mrmr) wrwmadicaly. o fhee B configiccadioe & sl an fized Daord rafe, Fre R ek ey TRTY, "eUFEN: T urd U eCEN:
REAFE " roiff b pegrased w i SEAFCEEIE I grovgyod o,

1}ehuge port:
B Livest Bor iehugging and upgreting finnaane,
® | xhug pod supperts e ki mile o TL52Abps,

SIMUHLIES_Havdw are Bl Vi00 hh1 HIREIEH]
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45.2 Software Upgrade and Debup

Refer to the following figure Ror debugging snd upgrading soflware.

MODULE

PRA_TKD

DOG_RXD
PWRKEY
GRD

Debug pat FD cenneetor

Fgure 20; Conngction for software upgrading nnd dehugping

The serial pen and 1he debug port suppon the CMOS level, If wser comeets the module 1o the computer, the

level shifer should be ndded belween the DCE and DTE.
For details ahou sofiware upgrading, please wefer to docimen f4),

4.6  Audlo Interlaces

SIMOD0-DS provides two analog tnpul interfaces, MIC IP/EN and -!‘M.IF'iP. which could be used for electrel
micophone. The module also provides two analog ouipnt iptcr(a'ces, SPRIPAN and SPK2P,which can directly
drive 320 receiver, R

AT command “ATHCMIC™ s nsed 10 niljust the inpui"galq level of microphone. AT command “AT+SIDET" is
used 10 set the side-tone level. In addition, AT command “ATACLVL" is used to adjusi the outpul gain level, For
mure details, please wefer 10 documend (1] Ljix!:&:c;bi:c:a! 3.

; y

[nonder o improve audio pctfunnm‘;ce, Ilig.' l'n"mviug reference cireuils ars recommended. The awdio signals lave
1o be layou acconding 1o different ial slgn:l’[ layoul iles as shawn i following fizures, 1T user needs 1o use an
amplifier dreuit for nudiy, Notitnal Semboonductor Company's LM4890 is ecommended.

( ~

446.1 Speuker_‘lii:[_eiil'ni;‘_'fdonﬂgurnllull

5

o
7 Thess compenents shouid
E be placed Lo apeaker as
: dosa as poskhie
Thalines in bold type shoud
be& acenidedto differordial ES
signal layeul rulea 1CpF IFR AN
| <oue TT
MODULE 1 1
1pF IpF
&SP T T
\ J_ —Ls _& Esp
oF I I Ky AN

Flgure 21: Speaker reference elreuit
SIMO00-DS_Hardware Desdgn_V1.00 26 1013-01-20
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A bmEaLeirey S rrrrRrrIETESCREREECETEARAEECE AR TR EEE—,

\

Thews compecents shauld b placerd 1
apeaker &g e agpeseia
The | nas k bl e shadd T
bo Rcardndio d¥arerial can
¥ v 10pF ol Y
= = —H
MODULE | o0 | > 1|:;:FT _I_azpr [_:c(]
L
N
soF _L _LWF ESD
I :l: ANTI
. e
Flgure 22: Speaker with amplifier reference clreult
446.2  Mlcrophone Interfaces Conflguration
{"‘i"‘\;;s";;"“" --l.s...‘ :\..I ,:
[ ahould be placed o ‘
i mp!m a5 clusa as
t
} -
| The fhes b bokd e showkd
“qﬂ be acoorded to dtiferansal
 shonallayoutnes 0 o |
Edaclred D:E MODULE
LEOpIDaG MIC_tN ’

Figure 23 : Microphone reference circult

Micru]‘l!ﬂik: ill;iql u]&u wnld be used fo LINE-IN input. For details, please refer o documen f6].

k]

SIM900-DS_[Lardware Deslgn_V1.00 27
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4.4.3 Eunrphone Inlerface Configuration

,
Cleae ko socked
The 15 In boid hpe shidd : =
be somrdedin diteroriial
wnd Wyt ke ESD

axpF| 3mF| ANTI

NG X — T:T

e
MOBLHE Corta to module

ATu¥

EFH t 1R . A
INF :ﬁ:F—L = mzs AHTI 7

11 |

o, \

Figure 24; Earphone neference eireult - _' o

4.6.4  Audio Flectronbo Charactoristics

Table 6: Mlerophosie Input Charnpeterlstics

f»\hrkmgvmmge ; § : o2 s 20 v
WorkingCument oo apn ol isen - DuA
* External MicroplmneLoad Resiswnm B & R T A s A
"~ Intermal binsngCC]mraclensllcs C ' : S _ ’25’2,5 BT
Differential input | *THD <1% at FeiKliz pre-ampgum-md[l S D ‘f;m‘.’rlmg
vollage - L POA galn=1440 ] : =y .l S
| LTI <5% u F-lkllrm.npmln-aan~’f e mme
lfPGAgain-OdB o . : ;
{0
}

Tuble 7; Aﬁdiu Ouiput Characierisiles

R [T

o :fjm.-ammn-om - _ _ Umwo
‘Normal © . RL=32QTHD=I% e tes e o iimwe
OmFU'(SPK) ' .';_;Outpul swing voltage (single ended) . - - L — Il ' Vpp
' - Output swing voltage (differential) - - Co e 22 - v

SIM900-DS_Hardware Desgn_VLOD 28 2013-01-20
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4,7  SIM Card Interface

4.7.1  SIM Card Application

SIM900-D5 provides two SIM card interfaces, The inteiface complics with the GSM Phase | specification and
the new GSM Phose 2+ speciffention for FAST 64 kbps SIM catd, Both [.8Y and 3.0V SIM card are supponed.
The SIM interfnee is powered from an internal regutator in the module,

It is recommended 10 use an ESD pratection companent sikch as ST vww.st.com ) ESDAGVYIWS ar ON SEMI
{www.onsemi.com ) SMFOSC . The pull up resistors {1 K& on e SIMI_DATA and SIM2Z_DATA  Line ae
already added in the madule ernal, Note that the SIM peripheral circuit should be clase fo the SIM card sockcl
The reference circuit of the 8-pin SIM card holder is illustrated in the following lgare.

VIH_LXE L
- T
[']lm |m"L
T WALE-AZE
I R M vec alp
o — = 45T e -
— CIE, ° O | |
1 FRESENCEGND
l —_—r 111 . SIM
A, - ’ CARD
Im e | & -
- R\

Fgure 25; ﬂel"ere_ﬁi‘_e_girépit of the 8-pin S1M card holder

i

The SIM_PRESENCE pin is used fur d{.!c{.ﬁm ol tle SIM card hol plug in, User ean select the B-pin SIM canl
holder to implement SIM card detection ﬁmclmn AT command “AT+CSLIYI™ is used 1o enable or disable SIM
cird detection furclion. !‘urdgiq‘lb ol this AT command, pleasereferto dociwnent f 1]

Ir the SIM card tkhsuiun l"tdullon is nol used, vser can keep the SIM_PRESENCE pin open. The nefennee
cireuit nl‘ﬁopm ,‘;IM card hn!dcr is il lnsimted in the following figure,

s,

JUH T . [N

CARD
S1¥LAZ VD -
Is1v1/ T RN = VO G
stuuzﬁr ]I—q,;ﬂ RST LYe —
MOLE ZLLE — K 10
.
<51w}irﬁ N " N 707 NGOG ¢ IIZ_I
—1 t ,

LT

Fipure 26: telerence clreult of the 6-pla SIM card holder
SIM90G-DS _[lardware Dedgn_V1.00 29 20000120
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4.1.2  Doeslgn Conslderntlons far SIM Card Holder

Smart Machine Smanrt Decldon

For 6-pin SEM card holder, SIMCom recommends to use Amphenol CHI7 10MO06 5122 User can visil

hitpdfwwwamphepakcomfor morcinformationaborthehober——™™ ————————————————

= - - > —T
=~ N3
e L
s

a1 L)

L

Flgure 27: Amphenol €707 10M06 $122 SIM curd holder

Table &: Pln description (Amphenol SIM card holder)

el SIM_VDD

2 SIMRST . StMcardreset
3 SIMCLK :SIMcardelock

€5 . OND . ‘ComectioGND .
€6 VPP Notcomect
C1 . I'SIMDATA . 'SMearddaa VO

For & pins 5IM enrd holder, SIMCom recammends 1o use Males 91228, User can visit htipffwww,molex.com for
mote infoimation about the holder.,

SIM900-DS_Hardware Desdga_V1.00 0 2013-01-20
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N8 L0 *

et niin By LAt
hi

‘ﬂIISi
GLL PAQILCT SRCH 1ZA VS P 49020.00 1y
L'mlm At 1) WEIL, FIN tefad,
ST 505 I8 5705 5T 9
LbJod PEEALFIA Wit ] rmmn
BIeCh0 Hule E26L [ THi
A TAILY G LA AIOE ¥ ((‘mlﬂ’ oL
WilhiW Blar OF LALH O1AR

QTY fuafiazal
¥ Ii!.l-ln CATS1A FOLYMEA OO0M
GLALS LY, | Ll.gl 0, COUO0Ry & b

PO L g e

15 Fanse g
g:_’n.n MK ‘-ﬂ 5 “W Mlﬂ{"‘ CONTARY AT

§1 AWTLCH 46, TRHICA
€28 SDhadh S12fs ]

T STAINLIEY STL
VTR —
A ATADLLa SMAL

n
[T

SIM PCB CCHNECTOR

¥ MRS FURT [ [ on mqr,*

- WCZL-ON 1 1 wik-3 T -

gure 28: Molex 912185;'“:{ énrd holder

ook

Tabte 9: Pin deserlption (Molex SIM card _hﬁld_é_l")

: SIM card puwcrsuppl)-

SIM VDD
| SIM_RST - | $tM cord resel
USIMCLK IS cardelock

. OND: ' Connoct to GND

“/OND ' /Connect to GND

SWPP | Noteonmect

.| SIM_DATA [ SIM card data 110

'8 !SIM_PRESENCE ' Detect SIM card presence :

4.8 LCD Display/SPI Interface

SIM00-138 povides a serial LCD display interface, I contd also be used as SPlinwerfice in the embedded AT
application. For delails aboul embedded AT applicalion, please refer to doctment §7).

Noter Thiv fimetion I nof sipposted 10 dre seimdard flomvane, If user wanty this fincdon, the flrmwarg st be cinimied,
Picase confact SINCom for mere defails

SIMO00-DS _Hardware Dedgn_ ¥ 1.0 3 1013-01-10
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4,9 PCM Interface

SIMM0-DS provides PCM interfoce ,which can communicaie with extenal dipgital awdio interface, such as BT,

TCODFRC, THiS imertacs anty suppans masier made
The PCM interfice provides o FIFO to handle the difference in clock mies ta effectively devouple the two
interfaces to ensure no data is lost,
PCM interfice features include the following:

Full duplex aperation

8 or 16-bit selectable POM data wond lengih

Configurable PCM bil ¢lock rate of up to | Milz

L5B or MSB first serial data confipurtion

410 ADC

SIMO00-D8 provides an auxiliary ADC, which can be used 10 weasure (he voltage. Uscr"é:il._l use AT command
“ATHCADC™ to read the voltage value. For details ol this AT command, please refer 1o docianent f1].

"Table 10z ADC speeification W

: \'olmgemnge' _ N > CF = _ E
- ADC Resolution s TN e - - ibits
Sampllng rate . - \ B . 20K iz

4.11 R]1 Bclaviors

Table 11; R Behaviors Lo

lligh

: Standby _ . : ; : : :
o - “The pin is chnngcd to low. thn nny of the followmg wems occur. lhe pln wlll ba ch:mgcd
o Cotehigh

leeaall T Bstablish tho all -
12 (2) Hangup the eall

‘The pin |s changed to law. thn nny of Llw fnlluwing cwenls uccur. lh¢ pin wIll bG changcd

f;lohlgh o _ : L . oo

)] &tahlishlhoeull . S o o
- (2) Hang up the call ' - : Coe

L The pin iz ch:mged m Iow. and kepl luw for IZOms when 2 SMS I mcewed. Then it Is
- changed tohigh, . L
The pin s changed 1o Iuw. and kept fow for l20ms whcn some URCs are n:pmled 'I1|¢n it ng
' changed 10 high. For mere details, please referto docionent f8].

- Data call

“SMS -

URC

The behayior of the R pin is shown in (1w fallowing Mignne when the modute {5 nsed as a recedver.

SIMP00-DS_Hardware Deslgn_V1.00 R} 2013-01-20
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Enpnbd b v -l
to-eal

Hag g el

LQvs

kfe Ry
Flgure 29; BRI behiaviour of volee calling as a recelver

i)
HIGH

Eatab| s thes cafl ‘.
MHargup the call

L .
e Ringg

Figure 30: R behaviour of dam calling as a recefver

g M

L Chle ——eee —=l
Ias Resalve BAIS & ¢
URG

Flpure 31: RI be__hn’yjnﬁr of URC or recelve SMS

However, ifthe module is used s cqilcri.' the Rj'wil I remain high, Please referie the fol lowing figure,
i -

Tdie “Rig Eslstiizh Harng up s
the @l th oall

Flgure 32: RI betiaviour as a ealler

4.12 Network Status Indication

The NETLIGHT pin can be used to drive a netwoik status indication LEI. The stalus of this pin is listed in
folfowing table;

SIMM00-DS_Mardware Dedgn_V1.00 13 2013-01-20
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E,"{iE\_',"'I_I:\.E.';Ii,';-:'.i . IR T R

- SIM900-DS I not rurning -

OF: -

6Ams O/ 800ns O | SIM900-DS nol reglstered the network |
“64ms O/ 3000me OF - SIMO00-DS registered ta {he nelwork _ I
* 6dms On/ 1000 ONF ''GPRS communicatlon is establlshed - Ty

A referenee circuit is recommended in 1l following figune;

MODULE VBAT
“‘
300R
47K ‘
HETLIGHT ¢
AML«

Figure3s: Reference eireult ol NETLIGHT -~
4.13 General Purpose Input/Qutput (GP1O)
SIMO0-1% provides up to 4 GPIO pins and | GO pin, 'l"l‘r:'"m;ifppl\‘vnlmgc level of the GPTO can be set by the

AT commumd “AT+ SGPIO™. The inpul voluige level uhh_(:_ QP'I(') can also be nad by the AT command “AT+
SGPIO™, For mare details, please refer to document (1),

Tuble 13: Fin definltion of the GFIO inm'__rn'&’e. .
o

GPIOY 40 - GPlo1 - Cuipu, pull down

GPIoz 4l CoeRo2 7 Oupwpulidown
GPIO3 . 42 LGRIOY :  oupwpulidown
OPIOS  4Y L LaMod o Output, pull down
‘grol a4 larol Y/ B/  Ouiput, polt dowai

v

4,14 ﬁxtcrpa'l Reset

Tie extemal NRESET pin is used to resel the madule, This function is used ns an emergency reset only when AT
command “ATHEPOWD=1" and the PWRKEY pin have na effeet. The NRESHET pin could be pulled down 1o
reset the moduole. The resel timing is Ilosirated inbe following Agure.

SIM900-DS_Hardware Desdgn_V1.00 L] 2013-01-10
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VEAT

Miv20us
Ty GBS Min125

NREEET ——u =
\ o2y

v cow\\_/
GTATUS
COUTRITS —\

W <O TY \

Figure 34: Rese( timing

This pin is already putled up in the module, so the extanal pull-up resistor is not necessaty, A 100nF capacitor

Y

close to the NRESET pin is simngly recommended. A mference cirenil is shown in the Rollowing ﬁgu’mj‘ i

L

O EXT

1ink;

Rt byiv
Rusarl ispulae * Lo
. MUBRLE ¢
5 .

Fgure 35 Resel reference d e;__ién creult

NOTE: ftIx recommendod & qut off the VAAT power sypply ;ﬁl'i'i'fb":m.mwd af using external resel pin when STH200-RY qan
it pexponid & dhe AT command %1 THCPOU D=1 ard PURKEY pin,

415 1°C Bus A TR

The SIMMX0-D5 provides an IJC illiér&lccf:\vhi h is only wed in the embedded AT application.

Nowe: This function & n-t;ﬁ:@p&n@ i e sanderd Mmwane, If user wanis (his fincgon, the fraiware must be ciswmiied.
Pleas contocs SIMCosit fior ﬁ_mre deiads

i

£
416 Antennd Interface
{ ) -
SIMODO-D5 provides a BE antenna interface, The cuslamer’s antenna should be focated in the custamer’s main
board and conpect to modute’s antenm pad diough microstiip lixe of oller fype RF irace which fmpendence must

be controlled in 5082, To facilitate the antenna tuning and certifi cation 1651, a RF connector and an antenna
matching circuit should be added. The foltowing figure (s ihe reconmmended cirenil,

SIMS00-DS _Uardware Dedgn V1L.0O0 LH 1013-01-10
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MODLUILE

RF &4l cornacior ' - .
GHD D80 Metching ek

A A
aalot gl -y iy

RE_ANT (ot O e - e B L
. J_ B3 | Ri02
G0 —t \\““7 cio! aloz

=

Fpure 36: Antenaa mntchlng elreuit J
-

In this figure, the components RI0LRIO2,C100 and €102 is wsed for antenna matehing, the cqn_ﬁﬁiwnig' value

only can b pot aller the antensa toning, Uswally, imatehing components® value is pmw’ded_ ijy anfeniva vendor, e
definlt value of R10E and R102 are 0€), und reserve i place of C1O 1 and 102 withou soldering.

The RF Lest conneclor in above figure is used for condicted RF pcrﬁmml_r_wc: lesd, ;m'd should be placed as close ns
pussible to (he module’s RE_ANT pin. The traces in bold lypeshould be treated as 5001 impedance controlled line
in PCD layout. For detail s abod rudio frequency trace layoul, please vefer to document [9],

SIM900-DS_Mardware Design_Y1.00 R[5 2013-01-20
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5 Electrical, Relinbility and Radio Characteristics

5.1 ADbsolule Maxinmium Ratings

The absolute maximmn rtings stated in fllowing table are siress ratings under non-openting comdifions. $tresses
beyoid ainy of these Hmits will cause permanent danmage 10 SIM900.DS,

Table I4: Absolute moaxlmum ratings

" Power supply voltage

—lnpit-voliage——————— B3y ——— ¥ :
% . Inputcurment. NANCAN, O, - 10 Y mA
k' * . Outpul current ' Y7’ - “'-'" . "‘?'7_10 Sl mA

"These parameters ar for digital interiace phis, such & keypmd, GUIO, 17, UART, 1. ( 1, ]’WM; i DIERUG,
52  Recommended Operating Conditlons X

Table 15: Recommended opernting conditions

Power supply wlmge

‘Tasx . Opemting lemperaturg. +85 C
T . Stomge lempemiure +90 C

v
§
}

53 Digital Interface Cljaracler'is-.ltics

‘Table 16: Digitalinterfage characterlstics

h _illgh-le\'el input current

. iLow-levd input ewrent B 8 T T
Vo 'éilllgh level input vollage © -~ 24 . ooia
Va | iLowdevelinpmveltage - . T g4
¥ ngh level output voitage -‘;5.2.7: T G 5'. ‘
Vo - DLowelevelompuyeliage - ... o la

* These paramiciers are far digita) inferface pins such as keypad, GP1O, 1°C, UART, LCD, PWMs and DEBUG

SIM900-DS_Hardware Design_V1.00 3 1013-01-10
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5.4  SIM Card Interface Characterdstios

Table 17: SIM card interfuce characterlstes

Lvintait s e o S o e
R | '

by ¢ Highelevel input ctirrent
‘W iLow-level input current

' Vi ‘f High-level Input voltage

¥ ' ‘jE_Lmv_-le\"elinhm"."ollagé' o e 24

. V{‘.I_I_ : SRR .- High-level outpul vollage

+

=

N
c<<<d<<<<gE

Vo : *) Law-level oulput voltge -

5.5 VDD EXT Characteristics

Table 18: YDD_EXT chamctedstics
Vo . ‘Outputvoltage 270 280 1288 ey
g -:§Output(:!m"l;em - [ NS 2 T . nu\

o
5.6 SIMI_VDD and SIM2_VDD Characteristics

Table 19: SIMI_VDD and S!M'Z_VDD charneteristles

‘2.75 .. . [ . : i .. . :
oL les B0 9 L
b - Owpntewrend - Tt B L I mA

| SIMI_VDD,

f_Sl_M_z_;'yD_D .

Oulpul i’vollnge' _

5.7 YRTC Characteristies

Talle 20: VRTC characteristics

SIM900-DS_UHardware Dedgn_V1.00 348 1012-01-20
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HE v‘.fF._u'.'.'f:i.‘!-.’: v TN
View | VRTC bputveltage
hreaw - VRTC inputcument

8 EACT S AL

Vl‘g.“m,m -. . “v' ST ._ o _‘\;- - . 3:66-- = ‘_-- - ‘v
lgyeowr - VRIT ouiput curen e w0 e A

£8  Current Consumption (VBA'T = J.8Y)

Table 21: Cureent consum ption*

i"ﬁ"ll'il“li';iifiil,l‘- i I

Fonint Buagioiin,

g : ;VRTC'cumnt " VDAT disconnects. l]ackup battery is3 V-

=
;.. N

' SiM cardl and BS-PAMERMS=0
SIMeard2  Sleepmode DSPAMFRMS=5
dualsandby T nSPAMFRMS=2
= R\
'EOSM900

e e e BB
Sl W - 3
=
-

CSMardien

(§IMeard2 - Mlemnode »
" .dual-sundby - .. ; :.DCSIBOO
) & A . ipcsie00

23 mA

CPCLES Tl2s0
CPCLEI2 0T
L PCL=19.5 80
1K L CmA
CPCLEOC IR L P

pCLe7 ea

o pCLets
CUPCLms 127
~pcrez |
rciele b
pCLm0’
SpCLT
COPCLA1S i
RCLS ks
SIMeardlor  Datamode : POSM900 igt::i
_ SIMeard2 - U OPRS(Rx2 0 . - SRR
Copemies O pesign o
e 5 ~.rcsiwp . PELR?
S I
IPCL=S 2
LA
retety,

| GSMBS0
- SIMeardlor | ¢ - EOSM900
. SIMcard2 - Voice call ey
a1 A% aperalés A _,:DCSIEOO
Aymar - VBATcomemt e - PCS1900-

N G — o GSMBS0

. i-SIMc.nrdl-ﬁr '_~f[)nl5:node‘ ;;BC‘SM‘)W'
7, SIM card2 "QPRS(Rx,1 -
copertles TX) . pesiRoo
e s Ion

mA

famA

{ GSMBS0 i
: i . mA

Cma

~SIMcardior * * Data mode EL'GISIMBSO
TSIMeéard2” COPRS(IRxJ :
‘ ¢a [ OPRS(IRx  EGSMI00

. _
Geemes

SIMIC0-DS_Hardware Dedgn_V1.00 32 1013-01-10
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B - 1o pCsiRen ipCle0 167
O S b PCSI90 pcie? o ligs imA
o R cumis e
WAt TEKTUTERT — DuFing TX burst —— R

* In ahove tabkr e curcid consumpiion valwe B the 1ypkal one of e moduke ksted b [sboratery. In the masa proluction stapy,
there may be diflesencooy amany cach individual,

5.9 Eltro-Static Discharge

SIM900-DS is nn ES D sensitive component, so more allention should be paid to the procedure ul'lmndlm; and
packaging, The ESD lest results are shown in the following lable,

Lo

Talle 22: The ESD churcteristles (Temperature: 258°C, Humibdity: 45 %)

 VBAT Yo/ ) g - N ) 0KV

GND R 1 VN S IRV
_RXD, TXD S LKV M) N a6k
Antenta part B KV D LIOKV
SPK1_P/ SPKI_NISPK2_P 3 i \ J ' )
: = . F 44
MICIPMICIN/MICZ P *2'“_'_ L 2/ A\ ,'W_
PWRKEY ¢ W (L CORIKV KV

510 Radio Characteristles [ ~»
b

510.1 Module RF Output Power

The following lable ahéws 11;. mudulc conduded avipul power, il is followed by 1he JGPP TS 65,03 technical
specification n'qmremcnl

Tuble 23: SlMQﬂO—D‘i CSMBS0 und EGSM900 onducted RF output power

o2 . 39 B

o 7 S

T

33 R
ST

29

L

EEEEEES)

SIMP00-BS_Hardware Dedgn_V1.00 40 1012-01-10
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9 25 & L
10 7n e B e
" 21 B o
iz 19 5 T
& 17 s M
14 15 13 R
15 13 3 4

N6 a5 B
e ] O ']

IR a5 o £6
1931 £5 26

Table 24: SIM900-DS DCS 1800 and PCSI900 conductied RF output power

%2 2.5

30 M +3 o
3 £ 13 a4
0 - 30 -y s
1 28 13 EY

2 26 £ o
3 24 8 e
4 22 £ s
5 20 43 T
6 1B » £ e
1 16 £ o

8 14 13 ! %

9 a2 o 1 1S
o 10 oM s
H B L T
12 6 v L as
b e St e
4 2 £5 206
15-28 0 13 5 26

For the module’s ontpal power, the following is sheuld be nofed:

ALGSMES0 amd EGSMO00 band, the maduleis a chiss 4 deviee, 0 the module's oulput power should nol exceed
34i0m, and al the maximum power level, the oulput power tolerance should not exceed +4-2dD under normat
cumlition and +-2.5dB under extreme condition,

AL DCSIRO0 and PCS1900 band, the modale is a class 1 device, sa 1he madule's oniput power should nol exeeed
SIMP00-DS_Hardware Design_V1.00 41 20120120
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30d4Bm, and at the maximum power level, the oulptl power lolerance shonld hot exceed +42dB under normal
comlition and +-2.5dB amder extremes condition.

———————————— &2 Modwle R Heeeive SenstHvity

Tl following 1able shows the madule’s conducted recd ve sensitiviy, it s tested under stalic condition.

Table 25: SIM900-DS conducted RF recelve sensldvily

(-0 Bm

‘EGSMOOO . o9 ceewBm o
' DCS1300 S laeedBm [-107dBm’ LA
PCS1900 — -{-lmdBm — . «107dBm.

5103 Module Operating Frequencles

Y

The following table shows Wle module’s apesting frequency mngc-;#il_ is réllowed by the 2GPP TS 05.05 fechinical

specification mquirement,

Table 26: SIM900-DS operaling frequencles

OSMSO o UBSO~BMMER B4~ BI9Miz
- BGSMOOD C925~060MHz . . BRO~9ISMIEz
DCSI80 . . . . 1180~ IBBOMHz . - 710 ~|78SMHz
PCSI900 T 19-19%0Miz . 1BSh-1910MHz

SIM200-DS_Hardware Design_V1.00 42 2013-01-20
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6.1 Top and Boltom Yiew of SIN900-DS

STV vy T o

S2-10585
SN: 11PB612322727750

1 1R G R

INL11: 012696003144497

[]
‘
b
"
[)
Y
5
'
;
[}

HEL2: 912896%3144

{_i g |||||a||||||_|an||m

e = = I T ==

Flgure 37: Tap ond boitowm view of SIM900-DS

Noga: Theve and podnt are onlp ased for modiele iy ifaciinelng und_l'ﬂufnf. They ure not foreusiimer iving

The following figure marked the infommalion ol‘Sl]\jmd-DS ﬁm’dnle.

il 5111900-15 |
sz méas
HPE6i 2322777750

IIIIII IIIIIIIlIlMi L

1HET1: B120836083144497

_FIIIIIIIIIIIIIIIIIIIIIIIIII |
' lIIIIIIIIIIIIIIIIIIwIIIIII |

mom oo P

Figure 38; Module infurmation
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Table 27: Mustration of module Informatton

NS l(l!\lf:llrlf-r'

" Logo of SIMCum

A

B ;‘Modulename

C ' Module part number 7
) . * Module serial number and bar code
B - Module IMEL and bar code
¥ i Module IMEL2 and bar code -

6.2 Typleal Solder Rellow Profile

T

Frampy 0
Faracsst O 1

Iﬁguruz 39: Typleal Solder Reftaw Profle

For defails abam secomdary QMI‘. please refer lo document f10].
¢ 2

¢ . .

4

SIM900-DS_Iardware Desgn_V1.00 44 1012-01-20
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FAIRCHILD

-
BEMICONDUOCTOR '«

114

LM317T (KA317)
Ad]ustable Voltage
Regulator (Posltlve)

A-TERMINAL POSITIVE ADJUSTABLE
REGULATOR

Ths mondlithkainieg tated creull s an adustable 34eminal
positive voltago regulalor designod 1o supply 2,24 1ypleal
of load curren| with an oupul vdiaga adjusiahle overa 1.2
10 A7V, |t employs dnternal cumeni Emiling, tharmal shul-
dowri and sele aréa compensation.

FEATURES

TO-220

* Oulpul Current 2.2A Typleal

s Quipul Adjustable Betweon 1. 2V and 3?2V
« internal Thomal-Overkead Protection

v internal Shor-Circuit Current-Limiling

o Outpul Transisior Sate-Araa Campansation
¢ TO-220 Packago

BLOCK DIAGRAM

(Lqux) LZLENT

ORDERING INFORMATION

Davlca Packaga | Oparating Tamperature

LMAIT (KA3I7) | TO220 | (FC -4125°C

VME * ®

S

|

Prod uellon
Clrcutry

%m
2

+ M
e
Vohage
Roloienca
-
Vad§

Vo

R B, My AH0
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ABSOLUTE MAXIMUM RATINQS (Ty= +25°C, untess otherwlse specified) E
Characterlstic Symbol Value Unk ot

Input-Cuipul Vollage Diterenia Vi-Vo 40 v 1

Lead Tamparatute TiEAD 230 *c

Fower Dissipaion _ Po | Intomaly bmitod W =

Oparaling Tam e Toen __0-4125 °C ;
Stoege Tompuraluw Range ____ Targ 85 +125 c «
Tempeiaiuto Coelliclont of Oulpul Vollage VT 0.02 MG 3

ELECTRICAL CHARACTERISTICS
(Vi Vo =8V, Ig = D5A D°C €T £ +125°C, lyax = 1,54, Pyax = 20W, unlass olhense speciiad)

Chatctaristic Symbol Test Conditiang Min | Typ | Mex | Unit
Lina Ragulation Afing Ta =425%C IV SV -V B 40V 001 | 0.4 | WV
AV aV Vg AV 002 | 007 | %V
Laad Regulaiion Rioad | Ta = +25°C, 10mMAS g S lyay
Vo 5V 18 25 my
VQZ 5% 0.4 0.5 9W°
10mA 5 'o < II.‘.AX
Vo< bV 0 70 | mv
Vo2 8V 08 | 1.6 | %N,
Adjuslable Pin Cumont lapy 48 100 A
Adjustatie Pln CurreniChanga AMapy |3V SV VoS40V 2.0 § WA
10MA S lg S hyay
P 5 Ppiax
Roferenca Vohago Vagr |3V EVp - Vour & 40V 120 [ 125 | 130 ] ¥
10mMA 21y S yax
Po < Pw
Tenperaiure Slability 58T, 0.7 WVo
Midmum Load Currord 1o Ly [Vi-Vomaov 3 a5 [ 12 [ ma
Maintain Regulation
Maximum Oulpul Cunont lowaxy  [Vi- VoS 15V, Pps Pyax 10 | 22 A
V) -Vpo 5 40V, Pp 3 Pyax, TA=25°C 0.3
RM3 Nalss, % of Vour oy Ty +25°C, 10Hz<1<10kH2 | | 0.000 [ 0.017 | %vg
Ripple Rejocton RR Vo= 10V, {=120Hz dB
wihihot! € apy 00
Capy= 10pF &8 78
Long-Tam Stabifity, Ty m Ty 8T Ta = +25*C for end paln 0.3 1 %o
measurements, 1000HR
Thermal Resisiance Junction to Ryge 3 “CIwW
Case
' Losd and Ana rogdation am spaciled al conunt preon km parstura. Cherge I Vi dul 1o heaing ol d s rrusit ba Waen e sccourd saparaioly, Pulsé inalig
vl lom oty I ussd. Fhax = 20'W)

@0M Fairdhld Senlam duda namutanal Aei B, May 200}
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TYPICAL PERFORMANCE CHARACTERISTICS E
“
Fig. 1 Load Regulation Flig. 2 Adjustment Current ﬂ
- 02 E:] o=
£
é t A= 084 — . §
0z T r—— -z /__,_—--""_ 3
AP ‘E L] ~J
Wl ) o v
"y L~
: i
£ s E " _
14 - k3
0 2% M T 0 i S0 2% 0 A N T 100 125
TEMPERATURE {C} TEMPERATURE (*C)
Flg. 3 Dropout Voltage Flg.4 Reference Voltage
-
= 3 T 1.0
Age §4mY ] o
r, ] et
E u*\-.‘h_ lliﬁ___]_____.: s 128 | -~
et I f Sl
& E 1.4
S S e (T 2
f e i
E 18— e
\\;.\1.’“‘\ 1.4
g 1 1238
- ¢ &5 ® B W0 125 B0 .28 0 2 B0 75 100 126
TEMPERATURE {*C} TEMPERATURE (*C}

T3 Falrorl 4 Samioondioha Inmmatiaral

Ae. B My 200
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r
Typical Application =
w
3
W o——T—vn KA3I7 Vo —T—o—o "§
. Vad]
1 N 2
l R1 -
c L — ~
Q.3uF ladi 0.1pF ~
Rz & agy
Vo= 1.25V (1 + Ra/R1) + laq R2
Fig. § Programmabio Rogulator
.-.-‘, ad whon readator i beawd &t ana Hable distancs AN,
Cg improvas imnslent rasponse by reducing AC naise which Is prasent al the outpul
Sinee 1ADJ |3 controBad (o kess tian 100pA, the emor essocialed with this term is negligble in masl applicafions.
Ao, B May

20N Fairchld Samlogvds ctar Inmatioml
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10.00 £0.20

-
TO-220 Package Dimenslong ] =
FAIRCHILD @«
]
SEMICONDUOTOR 1 | o
TO-220 (FS PKG CODE AE) 2
9.80 +0.20 4.50 1020 E
g (8.70) o =
8 g 03,60 1010 : 130 538
=1 @
g 5183
i <) 8l & )
g g ~] w| ~
<o s 8 =
.= o, |
) (3
i \\ ! )
gl § '
{ = 7
8 9
_tg 1.27 1010 1.62 +0.10 ®
; =
o t \/ |
0.80 40,10 0.50 >0 2.40 10.20
2 54TYP 2.54TYP
{2 54 z0.20) [2.54 0.20]

Dlmenslons in Millimseters
August 1889, Rev B
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-
TO-220 Package Dimensions I =
EFAIRCHILD @
. ]
SEMICONDUOTOR v | o
TO-220 (FS PKG CODE AE) 'E
9.80 1020 4.50 20 %
% (8.70) 2 e
Rl g 03.60 20.10 : 1301838
= 2 2 T
g 5 %é
i - 5 & )
o ) | ] =
[+3] 1 8 e
= 2!
p
- {0
T—\ l 5 '.’JD\;’
g 8
k] = 8
8 : 9
3| 1271040 1521010
S
i) o L=
0.800.10 0.60 52 2,40 1020
2.64TYP 2.64TYP T
[2.54 +0.20] {2.54 +0.20)
| 10.00 2020
|~

Bmansions In Millimeters
August 1809, Rev B

R0 Fairchid Semlomccta bnksmatine
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Features

+ High Perlormance, Low Power AVR® -Bit Microconiraller
* Advanced RISC Archliaclure

=13t Powwrfotinetiracios=Most SingloClotk Cycla EXTCRIDT
— 32 x 8 General Purpose Worldng Reglstors
~ Fully Stalle QOperatlon
- Up 16 20 MIPS Throughpul al 20 MHz L O
= On-chip 2-cycle Mulliplier

+ High Endurance Non-volallie Memory Segments
~ 4BHERI2ZK Byes of In-System Sell-Programmable Flash program mamory

— 256/512/512/1K Bytos EEPROM 8-bit AVR®

= S12AK/1KZK Bytes Intornal SRAM

= Writo/Eraso Cyctos: 10,000 Flash/f 00,000 EEPROM H
~ Dala retentlon: 20 years al B5°C/100 yoars al 25°CI Microcontroller
— Optional Bool Code Sectlon wilh Independent Lock Bits H
In-Syslem Programming by On-chip Boot Pragram WIth 41811 6132K
True Read-While-Write Operation
~ Programming Lock tor Scltwaro Securtly ByteS In'SyStem
* Perlpheral Fealures
- Two B-bit Timer/Counters with Separale Prescaler and Compare Mode Programma ble
= Ona 16-mit TimenCotmler with Separate Proscaler, Gompare Mods, and Capluro
Mada Flash
— Roal Timeo Countor with Ssparate Osclilator
~ Slx PWM Channels
~ B-channel 10-bll ARG In TGFP and QFN/MLF package
Temperature Measurament ATm ega48 A
= &-channel 10-bit ADC In PDIP Package
Tomperature Measurement
— Programmable Serlal USART ATm ega48PA
= Master/Slave SPI Serlal Interfaca
- Byto-orlonled 2-wire Serlal Inkerface (Phillps I°C compatible) ATm egaBBA
- Programmable Walchdog Timer with Soparate On-chlp Osclllator
= On=<hip Analog Comparator ATm eg aBB PA
= fnterrupt and Wake-up on Pin Change
* Speclal Microcontioller Fealuras ATmegal68A
= Power-on Rosel and Programmable Brown-oul Deteciion
~ Intemal Calibrated Osclliator ATmegal68PA
- Externat and tntemal Interrupl Sources AT 32
— Slx Sieep Modes: Idle, ADC Nolse Reduction, Power-save, Power-down, Standby,
and Extended Standby g mega328
* 1O and Packegos
-~ 23 Programmable 'O Lines ATm eg a328P

~ 28-pin PDIP, 32-lead TAFP, 28-pad GFN/MLF and 32-pad QFN/MLF
¢ Operaling Yoltage:

-18-55V
¢ Temparalure Range: Summal‘y

- «40°C fo 85°C
* Speed Grade:

= 0-4 MHz©@1.6 - 5.5V, 0- 10 MH2@2.7 -55V,0- 20 MHz @ 4.5- 5.6V
* Power Consumptlon at 1 MHz, 1.8V, 25°C

- Active Mode: §.2 mA

- Power-down Mode: 0.1 pA

~ Power-save Mode: 0,75 A (In¢luding 32 kHz RTC)

Rev. 827 HBS-AVA-QU10
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—— ATmega48A/48PA/88A/88P A/168A/168P A/328/328P

1.

Figure 1-1.

Pin Conflguratlons

Pinoul ATmegad 8A/48PABBA/BBPA/1 BRA/168PA/I2BAZEP

TQFP Top View PDIP
]
FRE
greEplIl
EéEE§ EE
=E§ 5%
FERBORED o
/_DJ:I.DJJ.I:LD.IJ_I;I_ FCRMGTESET) nGady O pCs oS asOLRC TS
HERRBAKAR POTesud) Ao 2 77 [ P4 LS LD T 1)
FONTITTHD) FOEE] 3 ®»ARCY NTI
PONTIHOCBNT PRI o Ozl PG| DS IPOINTSS W‘MI;; mﬁ‘ = mmﬁmwz
FrrA o o 2 2afrris abenrcnite PONTINGCZRYTI) FDIT S P STy
o wp o PO T0NCUTE) DAL 8 231 PFOD ADCOTCINTS)
voe s Hpoo vesdr =
mods 2o ME aonds e
vee He 193 F0Cs
PONTUXTALITOSC ) PRET] & 20|
PR EBRLITO TS PR 7 ’_\m MO PO THIALHOS )n”:w s
FONTIICR2I O 7 FET TS (et WWWJ—Q st 161 PB4 pAGEPCRI)
gzhwzey FINTZAOCOA D PO ] 12 1T{1PRI O NOCAPCNT Y
PENT2RANTY FO? 12 16[1pse Booc1BRCNN T
{PCINTOC UDACF |) PEO(] PE1 RCIAFCINTI)

PORNTERLITOSCY) PR s
FOTARRLETOSA PRI b )

827 185-AVR-0410

(PERNTUOCIA PBI [
(PEINTVERDC 1B PR

PEINTIOCZAATS PRI O
(PEINT4ASO} PR O

21[1 FC2 (ADCAFORNT 10)

15 [ FOS { SCRPCIN TS)

22 MLF Top View

27 [ oCa 1A DCASDAPOINT 123

(PORTIZOCTRANT 1) PRIC] 1 Q -------- 4 [ PG REC LRGN
{FRTRS T PRI 2 23 11 RO (ADC OPCINTE)
GHNOL 3 20 ACT

PCINTAEATAL IMOSCY) PBATY 7

T wcrinoasioscnFatle oLl 17[0 PBS BOPNY
ERXQ ahis
=§§§§ REFTE: Bormorh pid shoudd be dcfdered ko grourd, =g= TEay
i it
4 g ~i EE-E Bg
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1.1 Pin Descriptions

114 vce

112 GND

123

Digital supply vollaga

Ground.

1.13 Porl B (PB7:0) XTAL1/XTALZ/TOSCI/TOSC2

Port B ks an 8-bil bl-directional VO port wilh hiernal pull-up resislors (selectsd lor each bit). The
Port B oulput butlers have symmalrical driva characieristles with both high sink and source
capabilily. As Inpuls, Port B pins that arer extemnally pullad low will sourea currenl If the pull-up
resislors are aclivaled, The Port B pins are tri-stated when a reset conditlon bacomas active,
even { lhe clock is not running.

Depending on tha clock selsction luse settings, PB6 can be used as input o the inverling Oscil-
lator amplifier and Input to the internal ciock operating clreuiL

Depending on the clock selectlon fuse setlings, PB7 can ba used as outpul irom the Inverling

Oscillator amplifiar,

114 PortC(PCE:0)

115 PC&/RESET

1.1.8 Port D (PDT:0)

It the Intarnal Callprated RC Oscillalor [s used as chlp ¢lock source, PBY...6 Is used as
TOSC2...1 loput for the Asynchrenous Timar/Countor 2 il the AS2 bit n ASSR |5 sal,

The varous special lealures of Port 8 are elaboraled In and "Systam Clock and Clock Oplions®
on page 26.

Porl C Is a 7-blt bl-diroctional FO port with hilamal pull-up rasislors (solactad for gach bit), The
PC5...0 oulpul bullers have symmaelrical drive characlerstlcs wilh both high sink and source
capability, As (nputs, Port G pins that are axtamnally pulled low wlll source current if the pull-up
reslstors are activated. The Port C pins aro irl-statod whon a rosot condltion bocomos active,
avon if the clock i not running.

If the RSTDISBL Fusa Is programmad, PCE 15 usad as an VO pin. Note thal the elecirical char-
actaristics of PC6 dilar from those of the other pins of Port C.

if the RSTDISBL Fuse is unprogrammed, PCG6 is used as a Reset inpul. A low level on this pin
for longer than 1ha minlmum pulss langth will generate a Reset, avan if the ekeck Is nol running.
The minimum pulse kenglh s given in Table 28-12 on page 323, Shorter pukes are not guaran-
feod to genarate a Rosot.

The varipug spoclal features of Port G aro alaborated in "Alernata Functions of Porl C® on pago
886,

Porl D15 an 8-bit bkdlrectional 170 port with Internal pul-up rasistors (selectod for aach bit). The
Por D ouipul builers have symmetrical drive characteristics wilh both high sink and source
capabilily. As inputs, Port D pins that are externally pulled low will souree current if the pull-up
resistors ara activated. Tho Port D pins ate W-statad whon & resot conditlon bacomes activo,
even if the clock ks not running.

_m 3

B2T185-AVI-04N0
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The various specia lealures of Port D are elabora'ed in "Akemale Functions of Port D°on page

124

89,

1.1.7 AVee
AV s the supply voltaga pin tor the A/D Canvarter, PC3:0, and ADC7:8. It should be externally
connocled to Ve, evon If tha ADC is nol used. W tha ADC Is used, il should ba connacted to Vg
lhrough a low-pass filter, Nole that PC6...4 use digilal supply vollage, Ve

1.1.8 AREF

AREF |s the analog referonce pin ter the A/D Convorter,

1.19  ADC7:8 (TQFP and QFN/MLF Patkage Only)
In ke TQFP and QFN/MLF packago, ADC7:6 sorve as anafog Inputs Lo tha A/D converler.
These pins are powered from Ihe analeg supply and serve as 10-bit ADC channels.

827 1B5-AVR-04A10 1
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—— ATmegad8A/48PA/88A/88P A/168A/168P A/328/328P

2, Overview

The ATmegadBA/MBP A/BBA/BBP A/168A/16BPA/328/328P Is a low-power CMOS 8-bil microcon-
treller based on tha AVR anhancsd RISC archilaclure. By executing powardul Mstructions In a
single clock cycle, the ATmegad8A/4BPA/BBA/BBPAI168A/168PA/320/326P achleves through-
puts appreaching 1 MIPS per MHz allowing the syslem designer to optimize power consumption
varsus precassing spead.

2.1 Block Dlagram

Flgure 2-1, Biock Diagram

)
i o | pfoowans |
| Pt | [T
i

; !
! Flash | sRAM ’ H
! |
1 ]
’ :
i AYR cru :
: :
: A
1' =7 I 3 i ,—’— AFEF
E L r ¥ : D
! [ watce | [ewren ||| amcom ey !
! E [ [} !
1 1
il =
! '
1 ]
10 e e e

USART 0 SH ™I 1
i 3 . ‘ !
1 — 1
| an
: ¢ h 4 A ¢ # r i
[}
ol [mmpm | | PORT 0.(9) { Iponrcm l :
| I
I !
-------------------------------------- i MTAL[1_2}

Pl Feie) peios] Ao

The AVR core comblnes a rich nstruction set wilh 32 general purpose working reglsters. All the
32 ragisters are dlreclly conneclad to the Arihmetic Logle Unit (ALY), allowing two indepandent

L m §
BIT\BE-AVR-DUIO T
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raglsters 1o be accessed In one singte Instruction executed In one clock cycla. Tha resulting
architecture s more code slficlent while achieving throughpuls up lo ten limas fastar than con-
vantlonal CISC microcontralers.,

Tho ATmogad8A/4 8P A/BSA/BBPANGBA/168PA/I28/328P provides the followlng fealures:
4K/8K byles of In-Syslem Programmable Flash with Read-While-Write capabililles,
256/512/512/1K bytes EEPAOM, 512/1K/1K/2K bytes SRAM, 23 ganaral purpose 1/Q lines, 32
general puipose working registers, threa llexble Timer/Counters with compare modes, Inlernal
and axtarnal [nterrupts, a sorlal programmable USART, a byte-orlentad 2-wire Sarlal lnlorface,
an SPI serial port, a 6-channel 10-bil ADC (8 channals in TQFP and QFN/MLF packages), a pro-
grammable Watchdog Timer with Internal Oscilator, and five software selactable power saving
modes. The |die mode stops the CPU whil allowing the SRAM, Timar/Counters, USART, 2-wire
Serlal Interface, SPI por, and Interrupl syslem to continue functioning, The Power-down mode
saves lhe regisler contents but freezes the Osclllalor, disabling all other chip tuRctions untll lhe
nokt inlgrrupl or hardware resat. In Powor-save mode, the asynchronous mer continues to run,
allowing the usar o malntaln a timer base whils the rest of the device Is sleeping. The ARC
Nolse Reductlon mode stops the CPU and all 1/0 modules except asynchronous timer and ADC,
o rnlnlmlze swllang nolse du ring ADC oonverslnns in Slandhy modae, tha cryslal/resonalor
:) ast slart-up ¢om-

blned mth low power consumplion.

The device Is manufactured using Atmel's high dansity non-volalila memory lechnology. Thae
On-chlp ISP Flash atlows the program memaory to ba reprogrammed In-System lhrough an SPI
serial inlerface, by a conventional non-volatile memory programmer, or by an On-chlp Boot pro-
gram running on the AVR core. The Bool pregram can usa any Inledaco to dawnlond the
application program in the Application Flash mamory. Software in the Bool Flash seclion will
conlinue to run while the Applicalion Flash seclion iz updatad, providing true Read-While-Write
opération, By comblning an 8-bit RISC CPU wilh In-Systam Soli-Programmable Flash on a
monollthic chlp, the Alme! ATmogad8A/40P A/BBABBP A/VGBA/168PA/326/328P |5 a powarlul
microconirofer that provides a highly flexible and cost effeclive solution lo many embedded con-
trol applications.

The ATmegadBAJABPABBAMRBPA/16BAJ16BPA/328/328P AVA s suppored with & full suite of
program and systom development taols including: G Gompllars, Ma¢ro Assemblars, Program
Debugger/Simulators, In-Circuit Emutators, and Evatuation kits,

2.2 Comparison Betwsen Processors

The ATmegodBA/48P A/BOAIBBPA/16BAM 6BPA/328/328P difler only In mamory slzes, bool
loader support, and Interrupt veclor sizes. Table 2-1 summarlzes the diftlerent memory and inter-
rupt vector sizos for the davices.

Table 2-1.  Memoiy Size Summary

Device Fiash EEPROM RAM Imerrupt Vector Slzo
ATmegadsA 4K Bytes 256 Byles 512 Byles 1 instruc lon wordvector
ATmegaddPA 4K Bylos 256 Bylos 512 Bytes 1 inslruction wordAclor
ATmegadah 8K Byles 512 Gyles 1K Byles 1 tnsiruction wordAector
ATmegaB3PA 8K Bytes 512 Byles 1K Byles 1 nstrucilon wordiveclor
ATmegal6BA i6K Bylos 512 Gylos 1K Bylos 2 inalruclion wordsivoctor
| m 6

B2TIBS-AVR-04/10 "
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Table2-1.  Memoery Size Summary

3. Resources

Devica Flash EEPROM RAM Interrupt Veclor Size

ATregatbiPA—468KBylas— 543 Bytes— 1 1K-Byles Z-natruelion-wordsvection
ATmogad2s 32K Bylos 1K Byles 2K Bytes 2 fmatruction wordsivector
ATmegal2gpP 32K Byles 1K Byles 2K Bytes 2 Instruction wordsiveclor

ATmegadBA/M4BP ABBA/BEP A168AH 68PA28/328P suppori a real Read-Whils-Wrile Self-Pro-
gramming mechanlsm. Thare Is a separate Boot Loader Sectlon, and the SPM mslruction can
only executa from there. In ATmaga 48A/4BPA there is no Read-While-Write support and no
separate Boot Loader Section. The SPM inslruction can execute from tha snlire Rash.

A comprohansive sot of developmont toals, application nolos and dalashaels are availebla for
download on htlp:/fwww.atmel.com/avr.

827 185-AVA-OUN O
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6. Ordering Information

8.1 ATmegadBA

128

Speed (MHz) Power Supply Orderng Coda® Package'! Operatlenat Rango

ATmegadBA-Al XA
ATmegedBA-AURLY a2a
ATmiog adBA-MMHW 28M1 Industrial

200 18-55 ATmegadBA-MMHRH 28M1 140°C 10 B5eC
ATmegadBA-MU 2M1-A )
ATmegadBA-MURI® a2M1-A
ATmogadsA.PU 28P3

Note: 1. This devios can also be suppllad In wafer orm. Plea se contact your tocal Almel sales office for detalled ordering Information
and minlmum gquantibos.

[

HaFde froe and [ully Green,

. Pb-lree packaging complles to e Eunpean Direciive lor Restriction of Hazardous Subslances (RoHS direclive).Also

3. See "Speed Crades” on page 321.

4. NiPdAu Load Finlsh,

5. Tape & Rool.

Package Type

32A 32-laad, Thin {1.0 mm) Plastic Quad Flal Packago (TQFF)
28M1 28-pad, 4 x4 x 1.0 body, Lead Pich 0.45 mm Quad Flal No-Lead/Micro Lead Fame Package (QFNMLF)
I2M1-A 32-pad, 5 215 x 1.0 body, Lead Pich 0.50 mm Quad Flat No-LeadMicro Lead Frame Padkane (GFN/MLF)
28Pa 28-1pad, 0.300" Wida, Plastic Dua! InEnd Package (PDIP)

_m

B27165-AYR-D10

15



meessss———— A Tmegad48A/48PA/88A/B8PA/16BA/168P A/328/328P

6.2 ATmegadBPA

129

Speed (MHa) Power Supply | Ordering Code'® Package!"

ATMegadBPA-A A

ATiogad8PA-AUR) a2A

ATMOgadBPAMIRY 28M 1

200} 18-55 ATMegadBPA-MMHRITR) 26M o 85C)

ATmeqgad8PA-MU AMt-A

ATmegadsPA MURF) 32MI-A

ATmogadaPA-PU 28P3

Note: 1. Thisdeves canalso be supplid in water form. Please cenlact yourlocal Almel sales ofllce for detailed ordering Information
and minimum quanlities.

[=a B A [

. Pb-lree packaging complles lo the Evopean Direclive for Restriclion of Hazardous Subslances (RoHS dkective) Also
Halide iree and Wlly Green,

. Soe”Spood Gmdes® on pago 321,

. NiPdAu Load Finigh,

. Tapa & Resl.

Package Type

32A

32-lead, Thin {1.0 mm) Plaslic Quad Flal Package (TQFP)

26M1

26-pad, 4 x4 x 1.0 body, Laad Piteh 0.45 mm Quad Flat No-LoadMicro Lead Frama Package (QFN/MLF)

J2M1-A

J2-pad, 5 x5 x 1.0 body, Lead Pitch 0.50 mm Guad Flal No-Lead/Micro Lead Fame Package (QFN/MLF)

2883

28-1ead, 0.300° Wide, Plastic DualInkne Package (PDIP)

6271 BS-AVI-0410

16
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6.3 ATmegaBsA

130

Speed (MHz) Power Supply Ordering Coda'?d Package'! Operational Range

ATmegaBBA-AU 3z2a

ATmogaBBA-AURE? 324

ATmaoyaBBA-MMHHY) 28M1

200} 18-55 ATieqalBA-MMHRII® 28M1 ‘ «'Jf',g‘f:'g’s',c)

ATmegadiA-MU 32M1-A

ATmegaBBA-MURS 32M1-A

ATmegaBBA-PU 28P3

Nole: 1. Thisdevce can also be suppliedin wafer form, Please conlacl your local Aimel sales olfice for detalled ordaring Information

and minimm quantities,

]

Halde {ree and fully Green,

[= A

. Tape & Rool,

. Bea"Speed Grades" on page 321,
. NiPdAu Lead FAnish,

. Pb-lree packaging complles to the Evopean Directive lor Resliiction of Hazardous Substances (RoHS direcive). Alsp

Packago Typo

324, 32-lead, Thin (1.0 mm) Plaslic Guad Flat Peckage (TQFF)

28M1 28-pad, 4 x4 x 1.0 body, Lead P¥ch 0.45 mm Quad Flal No-LoadMicro Laad Frama Package (QFN/MLF)

32M1-A

J32-pad, & x & x 1.0 body. Lead Pitch 0,50 mm Quad Flal No-Lead/Micro Lead Frame Package (QFN/MLF)

28P3 28-\ead, 0,300 Wide, Flastic Dual Infine Package (PDIF)

B271DE-AVR-04N0

17
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ese———— A Tmegad8A/48PA/88A/88P A/168A/168P A/328/328P

6.4 ATmegaBB8PA

Speed (MHZ) Power Suppty (V) | Ordering Code!? Package'! Operatlonal Range
ATmegad3PA-AU 324
ATn‘\ogaBBPA-AUH‘: 1 324
ATmogadbBPA-MMH 28M1 .

209 18-55 ATmegaB8PA-MMHRHOF 28M1 ” ('jf'.gl:i";‘ o)

ATmegalsPA-MU 32M1-A
ATmegaBBPA-MURE! 32M1-A
ATmegaél PA-PU 2BP3

Nole: 1. Thisdevice can also be supplied In waler form. Please conlact your local Atmed sales office for detalled orderlng information
and minlmum quanlitias,

2. Pb-lree packaging complios to the European Direclive for Restriction of Hazardous Substances (RoHS directive).Also
Halide (e and Idly Green.

3. Seo"Speed Grdes” on page 321,
4. NIPdAuiead Hnlch.
5. Tapo & Recl.
Package Type
I2A 32-1ead, Thin (1.0 mm) Plastic Quad Flat Packaga {TOFP)
28M1 28-pad, 4 x4 x 1,0 body, Lead Piich 0,45 mm Quad Flat No-LoadMicre Losd Frame Package (QFN/MLF)
IzMi-A 32-pad, 5 x5 x 1.0 body, Lead Pich 0.50 mm Guad Fat No-LeadiMicio Lead Frame Package (QFN/MLF)
28P3 28-lead, 0.300" Wide, Plastic Dual Inkine Package (PDIP)
| m 18

B27TBS-AVR-04/10 L ]
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e ATmega48A/48PA/88A/868PA/168A/168PA/328/328P

65 ATmegal68A

Speed (MH2)'? Power Supply (V) | Ordetlng Code'? Package'" Operational Range

ATmegalg8A-AU J2A
ATmogal6BA-AUR 324
ATmogal6BA-MMH!Y 26M1 Industrial

20 18-55 ATnﬁgmBBA-WHH“Jm 28M1 40°C |0 85°C
ATinegal168A-MU 32M1-A (40°C 1o 85°C)
ATmega168A-MURE) I2M1-A
ATmegal68A-PU 28P3

Nole: 1. Thisdevice can also be suppliad in waler form, Please contact your [ocal Atmel sates office ior delalled ordering iMormation
and mindmum quantiiias,

2. Pb-lree packaging complies to the Eumopean Direcliva for Restriclion of Harardous Substances (RoHS directive). Also
Halide free and lully Gireen,

3. Seo"Speed Grades” on page 21

4, NIPdAulead Anish.

6. Tapn & Reol.

Packnge Type
32A 32-ead, Thin (1.0 mm) Plastie Quad Flat Packags (TQFP)
26M1 28.pad, 4 x4 x 1.0 bedy, Load Pitch 0.45 mm Quad Flat No-Load/Micre Load Framo Packaga (OFN/MLF)
Jebi1-A J2-pad, 5 x5 x 1.0 body, Lead Piich 0.50 mm Guad Flat No-LeadMicro Lead Frame Package (QFN/MLF)
28P3 28:-1ead, 0.300° Wide, Plasiic Dual Infine Package (PDIP)
| m 19

8271 BS-AVR-04f10 A
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meeess———— A Tmegad48A/48PA/88A/88P A/168A/168PA/328/328P

66 ATmegalGBPA

Speed (MH2)" Power Supply (v) | Ordering Codefd Package'" Oparatlonal Range

ATmega168PA-Al 324

ATmogal68PA-AUR!Y 324

ATmegal68PA-MMH 28M1 Industrial

2 18-55 ATmegat6aPA-MMHRINSD 26M1 40 o '35,0)

ATmegal6BPA-MU M 1-A

ATmega‘.GBPA-MURm 32M1-A

ATmagatl&aPA-PU 28P3

Note: 1, This devico can also ba supplled in waler form. Please contacl your local Almel sales office for detalket ordering Information
and minimum quantitios.

2. Pb-lree packaging complies to the Eumpean Directhve for Restriction of Hazardous Substanoas {RoH 5 directive) Also
Halde free and lully Green,

3, Seo"Speed Grades” on page 321,
4. NiPdAy Lead Ansh.
5. Tapo & Rool.
Package Type
zA 32-lead, Thin (1.0 mm) FPlastic Quad Flat Package (TQFF)
28M1 28-pad, 4 x4 x 1.0 body, Load Piich 0.45 mm Quad Flat No-Lead/Micro Lead Framo Package (QFN/MLF)
IZMi-A 32:-pad, & x5 x 1.0 body, Lead Piich 0.50 mm Quad Flai No-LoadMicio Lead Frame Package (QFNMLF)
20P3 26-lead, 0.300° Wids, Plaste Duallnfing Package (PDIP)
| m 20

B27ABS-AVI04HD I O
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6.7 ATmega32é

134

Speed (MHZ) Power Supply (V) | Ordering Code'? Packago!” Gparatlonal Range
ATmega32g-Al " 324
ATmoga32s-AUR 324 .
20 18-55 ATmoga32s-MU 32M1-A A
ATmena328-MURHY 32Mi-A (40°C lo 85°C)
ATmegaiza-PU 28P3
Note: 1, Thie dovice can also ba supplied in walor form, Pleaso conlact your local Almol sales offico for delalled ordoring information

and minimum quantilies.
2, Pbree packaging complias o the European Diective for Restriclion of Hazardous Subslancas (RoHS directive) Also

Hakde frac and fully Greon.
3. See Flgure 281 on page 321,

4, Tape & Reel
Package Type
2A 32-tead, Thin 1.0 mm) Plastic Quad Flal Package (TQFF)
28P3 28-load, 0.3007 Wido, Plastic Dual Inkne Package (PDIP)
I2M1-A 32-pad, 5 x5 x 1,0 body, Lead Pich 0,50 mm Quad Fial No-Lead!Micro Lo ad Frame Package (QFNMLF)

_m

8271 65-AVR-04/10
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6.8 ATmega328P

135

Speed (MHz2} Power Supply Ordoting Code® Package!! Operational Range
ATMMBP-AUH( 32A
ATmogadZsP-AURH 324 .
208 1855 ATmoga328P-MU 22M1-A ) é@ﬁg‘c)
ATmegad2sP-MURH) 32M1-A t
ATmenad2srP-PU 268P3
Noto: 1. Thisdovico can also bo suppliod in waler orm. Please conlacl your local Almal soles offios for daiailed ordering Information

and mirimum guantiiies,

2. Pb-free packnging complies to the Eurppean Direclive for Restriction of Hazardous Substances (RoH S diective).Alsp
Hakde imo and {ully Groon,

o L

. Tape & Reel.

. See Flgure 28-1 on page 321.

Package Type

24 32-lead, Thin (1.0 mm) Piastic Quad Flal Package (TQFP)

28P3 28-lead, 0.300" Wido, Fiastic Duat Infne Package (PDIF)

32M1-A 22-pad. § x5 2 1.0 body, Lead Pitch 0,20 mm Quad Flat No-LeadMicro Lead Frame Package (QFN/MLF)

B2T1BS-AYR-OMTO

22
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s ATmegad8A/48PA/88A/88PA/168A/168PA/328/328P

7. Packaging Information

74 32A

PIN A
B
PIN 1 IDENTIFIER 1
g1 E
c i
]
Al A2 LA
COMMON DHMENSIONS
{UnH of M4easuro = nwm)
SYMBOL| MIN NOM MAX | HOTE
A - - 1.20
At 005 - 0.15
Az 0.95 1,00 1,05
P 875 9.00 225
D1 890 7.00 790 | Bols 2
E 8.75 5.0 9.25
Noles: 1. This package cunfones o JEDEC reforerce MS-026, Vatalm ABA
2. Dmenskns DI and B do nol indile mald proimsion, Alkowabha Et | 680 | 700 | 710 |Nole2
provuzion ks 0.25 mm por skde, Dimonskns D1 and B1 a0 madmum B 0,30 - 0.45
plastc bady elro dimonstons hduding mold mismaleh. ¢ 008 020
3. Lead coplanady ks 0.10 mm mavimum - - .
L 045 - Q.75
[:] 0.0 TYP
10/5/2001

TITLE

SanJoso, CA 95101

m 2325 Orchard Parkway | o) 25 10ad, 7 x 7 mm Body Size, 1.0 mm Body Thiskness,
0.8 mm Lead Pilch, Thin Profig Plastic Guad Flal Packoge (TQFP)

IRA

DRAWING NO. [REV.

8271B8-AV-0410 —

2
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7.2 28M1

137

le————{o}——+

1 C\;
2 PH1 D

SIDEVIEW

Package Drawing Conlact: ZBM1, 28-pad 4 x4 % 1.0mm biody, Lead Pitch0.45 mm,
packagedrawings @atmel.com | 24 x 24 mm Expased Pad, Thermally Enhanced
Plastic Very Thin Quad Flal No Lead Package [VQFN)

z8v

TOP VIEW it
E—b -
[~ ]y]
J *—‘—0-45 COMMON DIMENSIONS
- (Ui of Moaswroe = mm)
2 - -

AR R0.20 TC SYMBOL| ML | NOM | MAX | NOTE
_L:) o A 080 | 080 | 100
T:) (o Ea Al 000 | 002 | o005
1A (- b 0.17 oz2 | 027

=5 ] ; G 0.20 REF

LN A
? Ll D .65 4.00 4058
S ANANONN T R 02 | zas | a0 | 245
E | 305 | 400 | 4205
‘4“3 £2 235 | 240 | 245
0.4 Rel e Q.45
{4%) BOTTOM VIEW :
L 0.3 40 045
y 0.00 — 008
Neolg  Thelamina #1110 le aLagee marked Faara K 0.20 - -
10/24/08
TITLE GPC DRAWING NO. [AEV.

28M1 B

8271B5-AYR-04/10 I
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7.3 32M1-A

138

{
e
SIDEVIEW
o —
TOP VIEW ||-<|E|
i
L&l [AH
COAMON DIMENSIONS
(Uit 01 Moagite o @)
4 - @ * SYMBOL| MM | HOM | MAX | HOTE
gl . A 0.5 090 | 100
=] Al - 002 | 008
E 2 A2 - 065 | 1.00
3

e A3 .20 REF
— Ezj b 038 | 023 | 030
g @ D 4% | 500 | 510
— D1 4.70 475 | 480
__*_f D2 285 210 325
—1 [ 4o | 500 | si0
m_‘.] |‘_ _.| El 470 4.75 4.80
BOTTOM VIEW EZ2 295 3210 .25

e 0.50 BSC
L 0,20 0.40 050
p - - 0.60
] - - 1

Nole! JEDEC Slandawd MO-220, Fig 2 (Amd Singulation), VHHD-2. K .20 - _
5/25/06

m 2325 Orchard Parkway
San Jose, CA 85131

TITLE

32M1-A, 32pad, 5% 5x 1.0 mm Bedy, Lead Pilch 0.50 mm,
3,10 mm Exposed Pad, Micro Lead Frame Package (MLF)

DRAWING NO. |REV.

I2M 1A E

B8211BS-AYA-010

ATEL

25
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meeees———— ATmegad48A/48PA/88A/88PA/168A/168PA/328/328P

7.4 28P3
0 PIN
1
C Ei
|
Y
o ““FLEFF W t{ﬂﬂ:%
| Al
L ” —~p2
I.— 4 BI ]| =B {4 PLACES)
e
|—o—-—- E -—-—l
COMMON DIMENSKONS
c ] 0~ 15° HEF {iUnfl f Moasuro = mm)
Tl S -l".
~x SYMBOL| MIN NOM | MAX | NOTE
|"“““”’ e | A 3 - - 4.5724
Al 0.508 - -
3544 - 34799 |Hok 1
E 7.620 - 8.255
E1 7112 - 7.493 |Noto |
B Q.31 - 0533
Note: 1. Dimensions D ard E1 donatiheluds mald Flash of Protrusken, ] 1.143 - 1397
Mold Rash of Protusion shall nol excoed 0.25 mm (0.010°). B2 {.762 - 1.143
I 3,175 - a3428
C 0.203 ol 0.358
aB - - 10.160
L] 2.540 TYP
09/28/01
TITLE DRAWING NOQ, [REV.
m 2325 Orchard Parkway | 25p5, 28.10ad (0.300°/7.62 mm Wide) Piastic Dual 28P3 B
SanJose, CA 9513 Infing Package (PDIP)

ATNEL 2

8271B5-AVIH-04/10 I
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NEO-5
u-blox5 ROM-Based
GPS Modules

Data Sheet

Abstract

Technical data sheet describing the cost effective, high-performance
u-blox 5 based NECQ-5 serles of GPS modules.

Features include AssistNow Online and AssistNow Offline A-GPS services,
KickStart acceleraled acquisition, SuperSense® Indoor GPS providing best-in-
dass acquisition and tracking sensitivity, small size and an innovative jamming-
resistant RF architecture.

The miniature 12.2 x 16.0 mm form factor of the highly successful NEO-45
module is maintained, enabling easy migration. NEO-5 modules support
passive and active antennas.

The 1.8V NEG-5D and NEQ-5G modules provide the exceptional performance
of u-blox 5 positioning whife enabling power savings in the order of 40%.

Your position is our forus
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Title NEO-5
. u-Mox5 ROM-Based
it
Subtitle GPS Modules
Doc Type | Data Sheset Preliminary
Doc K GPS.G5-M55-07025-3
;‘:&h" Data Hame Staha / Comme nta
4] 18042007 | (] inifa Yo don
[ 2208007 16
2] 1 LO&HE TG Mew Maumiry, TTFF, Rel stil?y Teats, Ondaring Numbon, Fower Aladed
[ ] TERAZ009 hi<] EEFROAA
P5 230472008 L] 5B
% SXO5/08 ’ Tq Thickriess B
23 26UeT0E G Poaer Consamplon, A de Antenna Galn
1 70708 TG Vickp, Curent Cansumption, €1
2 17100008 TG MNEQ-5GD added
3 121 vons % vedush, CHG pirs

This document and the wse of any information contained Lherein, is subjed 10 Lhe acceptarce of the u-bhox terms and conditions. They
can be downtoaded from v u-blax.com,

u-blox makes no warnanlies based on the accuracy or completeness af The canlents of 1his document and reseqves Lhe righl Lo make
changes Lo specilications and product desedptiong at any time without notke,

u-blox reserves all ights to this document and the Information <ontained heredn, Reprodudion, use or disckesure to third parties without

expess pernission B stikily prohibited, Copyright © 2008, u-tlox AG,

ublox® is 3 regisleredd trademark of u-blox Hokling AG in the EU and other cotmtries, ARIM® is Lhe regilered trademark of ARM Limiwd in
the EU and ather countriss,

ARM

Data shoat status

Objeciive Spedfication | This data sheet contains 1argel or goal spedfkation for product deselopment.

Adhance nformation This data sheel contains dala based onearly testing, Values may charxe,

Preliminary This data sheéet contains prefiminary data, revised and supplementlary data may be publshed later,
Released This dala sheet contains the final product specification,

Products marked with this lead-free symbol on the product label comply with the
“Diredive 2002/95/EC of the European Parliament and the Coundil on the Restriction of
Use of certain Hazardous Substances in Electrical and Electronic Equipment” (RoHS).

This is an Electrostatic Sensitive Device (ESD).
Observe precautions for handling.

HEQ-S - Data $heet
GPS.G3-MS5-07025-3

Prefiminary
Page2
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1 Functional Description

1.1 Overview

The NED-5 series by u-blox sets a new standard for GPS recelver modules. Powered by the high performance
50-channel u-blox 5 technology, these modules provide excellent performance at an economical price.
A 32<channel acquisition engine with over 1 million effective correlators is capable of massive parallel searches
across the timeArequency space. This enables a Time To First Fix (TTFF) of less than 1 second while long
correlation/dwell times make possible the bestin-class acqusition and tracking sensitivity. An avafable
functionality is KickStart, a new feature enabling accelerated acquisition of weak signak. Once acquired,
sateflites are passed on to a power-optimized dedicated tracking engine. This arrangement allows the GPS
engine to simultanecusly track up to 16 satellites while searching for new ones.

u-blox 5% advenced jamming suppressicn mechankm and innovalive RF architecture provides a high Tevel of
fmmunity lo jamming, ensuring maximum GPS perfermance, The minlature 12.2 x 16 mm form factor of the
successful NEQ-45 module i malntained, permitting easy migration. An I'C compatible DDC interface is provided
to connect an optional external serial E'PROM ta store power-up configuration settings. The 1.8V NEO-5D and
NEQ-5G modules provide the exceptional performance of u-blox 5 positioning white enabling power savings in
the order of 40%.

The NEO-5 series is not designed for life saving or supporting devices or for aviation and should not be used in
products that could in any way negatively impact the security or health of the user or third parties or that could
cause damage to goods.

HEQ-5 - Data Sheet Preliminary
GP5.G5-M5507025-3 Page 3
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1.2 Highlights and Features

Highlights

50-channel u-blox 5 engine with aver 1 million effective correlators

<1 second Time Yo First Fix for Hot and Aided Starts

~160dBm SuperSense® acquisition and tracking sensitivity

Accelerated startup at weak signals for modules with KickStart feature

Supports AssistNow Online and AssistNow Offline A-GPS services; OMA SUPL compliant
High immunlity to jamming

4 Hz posltion update rate

Miniature 16.0 x 12.2mm package

UART, USH, DDC and SPI' interfaces
1.8V supply voltage for low power consumption (NEQ-D/ NEQ-5G)
RoHS compliant

Features
£z JIE
§ |El2, §§=§ £l A= olfel 58 8|, |2 Ejasad
A R HHEUEE L HBEEEH
5 [S12813| 8583933 AEAE IR LS
8 |2 ] o
s |E &
=

NEO-5D 18 (24| ¥ v P 1 1 i 14 v v |1

NEO-5G 18 |24| v | v | ¥ P 1 1 1 1 L4 ¥ ¥ |3

NEQ-5M | 2.7.3.6|2.4| ¢ v P 1 1 1 v v v |1

NEQ-5G (2736|124 7 | v | ¥ P 1 | 1 1 L 4 v |3

P= Planned

Table 1: Features of the NEO-5Serles

THEG-5Q/ HEO.5G

HEO-5 - Data Sheet Prefrmanary

GF5.G5-M 55070253 Page4



145

e’b I oX Your poiition is onr focus

1.3 GP5 Perrormance

Parametar . Specification
50 Channek
Recelver Type GPS L1 frequency, C/IA Cade
HEO-5G, NEO-5Q MNEQ-5D, NEOQ-5M
Cold Start (AutonomoLs) 2% 32
Time-To-First-Fix Warm Stan {Autonomous) Ms 328
Hot Start {Autonomious) <1s <13
Aided Harts’ <15 <3Js
WEO-5G, NEO-5Q HEQ-50, HEQ-5M
oo Tracklng & Navigaton 160 dBm 160 dBm
Y Reacquiition -160 UBm <160 dBm
Cobd Start {Autanamaons} =144 d&m -143 dBm
Autonomols <25m
r 1]
Harizantal Positlon Accuracy SBAS <20m
. RMS 30 ns
Acanacy of Timegilye Signal Time Pulse Configurable: 0.25 ... 1000 Hz
Max Mavljation Update Rate 4 Hz
Veladity Accuracy © 0.1mis
Heading Accuracy” Q.5 degrees
Dynamks =449
Operatlonal Limits Velodty 515 mvs {1000 knols)

Tablo 2: NEO-5 GPS Performance

1.4 Block Diagram

RFJH o
| saw ‘;
: | Al B Front-End
q_WCL : : wih
: b Wtegaied (N4
[ [ /
—_ i L
H b N i
o0, l]

TOND o sl

Flgure 1: NEO-5 Hardwara Block Schematle

All satelliles al -130dB

Dependenl on akling data ¢onnection spaed and latency
Demanstrated with a gaad acthe antenna

CEP, 50%, 24 hours tatie, «130dBm, SEP: <3,5m

50% & 30 mis

LI )

HEQ-5 - Data Sheet Prefiminary
GPS.GA-MS50/025-3 Page 5
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a .

I -GPS)
Supply of aiding information like ephemeris, almanac, rough last position and time and satellite status and an
oplional lime synchronization signal will reduce time to first fix significantly and improwe the acquisition
sensitivity. NEO-5 modules support the u-blox AssistNow Onling and Assistow Offline-GPS services.

1.6 SuperSenselndoor GPS

Alf u-blox 5 modules come with SuperSense, providing ultra-fast acquisitionfreacquisition and exceptional

tracking sensitivity, SuperSense enables best-in-class tracking and navigation in difficult signal environments such
as urban canyons or indoor locations.

1.7 KickStart

A new feature available with u-blox 5 receier modules is KickStart. This functionallty uses a TCXO to accelerate
weak signal acqulsition, enabling faster start and reacquisition times. KickStart is available with the NEO-5Q.

1.8 Protocols

The NEQ-5 modules support dif ferent serial protocols.

Protacot Type
NMEA Inputfoutput, ASCH, 0V83, 2.3 {compatible to 3.0)
UBX fnputfoutput, binary, u-blox proprietary

Tabta 3: Avaliabla Protocols

Both protocols are avaitable on UART, USB, DDXC and SPL For specification of the various protocols see the
u-blox 5 Protocol Specification [2).

1.9 Antenna

NEC-5 modules are designed for use with passive and active’ antennas.

Parameter . Spetlficétion
Antenna Type Active’ and passive antennas
Active Antenna Mirimum gain 15 - 20 dB {to compensate signal loss in RF cable)

Recommendations Maximum noise figure 1.5 dB

Maximum gain 50dB

Table 4: Antenna Specification

1.10External Serial E‘PROM

NEQ-5& modules provide an 'C compliant DRC interface to connecl an optional extemal sertal E'PROM to stare
power-up configuration settings,

' for Information an using active antennas with NEO.5 madules, see tha NEO-5 Hardyware Infegration Manual[1].

NED-5 - Data Sheel Prcli i nary
GFS.G5-MS5507025-3 Paga é
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; guration

1.11.1 Power Modes

u-blox 5 technology offers power optimized architecture with built-in autonomaus power saving functions that
minlmize power consumption at any given time,

u-blox 5 can be operated in two different power modes: Maximum Performance and Eco Mode. In both cases,
the receiver is operated in continuous mode, The difference liesin how the acquisition engine is used. Maximum
Performance iMode freely uses the acquisition engine, resulting in the best possible TTFF at weak signals. With
Eco Mode the use of the acquisition engine is optimized to deliver lower current consumption.

Low Power Modes are planned. For more information, see the u-bhlox 5 Proteco! Spedfication [2],

1.11.2 Boot-Time Canfiguratlen

The NEO-5 modules provide cenfiguration pins for boot-time configuration. These become eflective immediately
after start-up. Once the module has started, the configuration settings may be modified with UBX configuration
messages. The modified setlings remain effective until power-down or reset. if these sellings have been stored
in battery-backup RaR, then the medified configuration will be retained, as long as the backup battery supply is
not interrupted.

All NEO-5 moadules include a CFG_COMO pin, which can be configured as seen in Table 5.

CFG_COMOQ | Protocol | Messages UART USE Power
Baud raie

1 S5O0 BUS Powered"

3 NMEA, G5V, RMC, GSA, GGA, GLL, VTG, TXT 28400 il Powered

Table 5: Supporied COM settings

NEQ-5G and NECG-50Q include both CFG_COMO and CFG_COM1 pins and can be configured as seen in Table 5.
Default settings in bold.

CFG_COMY | CFG_COMOD | Protocol | Messages [ \ VART W5B Power
Baud vate
1 1 NMEA G5V, RMC, GSA, GGA, GLL, VTG, TXT 9600 BUS Powered
1 0 3400 Seif Powered
0 1 GSY, RMC, GSA, GGA, VIG, TXT 4800 BUS Powveted
0 0 uex HAY-SOL, NAV-STATUS, NAY-SVYINFO, NAV-CLOCK, INF, | 57600 BUS Powered
MON-EXCEPT

Table 6: Supported COM sottings (NEO-5G, NEO-5Q)

The NEQ-5G and NEQ-5Q provide a CFG_GPSO pin for power mode configuration, This can be configured as
seen in Table 7,

CFG_GPSO Power Mode
Q Eco Made
1 Maximum Performance Mode

Table 7: Suppoled LFG_GPSO settings (NEQ-5G, NEQ-5Q)

= The CFG_GP50 pin is shared with the SPI Clock pin. When using Eco Mode and 5P, pull CFG_GPSO low
during startup and then release it

* Bus poweres] mode supported wilh FW 5.00 and above,

HEQ-5 - Data Sheet PeeBrdnary
GFS.05-M550M25-3 Page?
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2 Mechanical Specifications

Parameter Specification
A 16.0 +0.6/-0.1mm |628.8 +24/-dmil]
3] 12.2 £0.1mm [479.5 +4mil]
C 2.4 £0.2mm [94.3 +8mil]
D 1.0 4+0.3/-0. 1mm [39.3 +18/-4mil|
E 1.1 £0,1mm [43.2 =4mil]
F 3.0 £0.1mm [117.9 xdmil|
G 1.1 £0.1mm {43.2 £4mil)
Waight 1.6-g
Tabla 8: NEO-5 DIimensions
¥
GND GND
MOSICFG_COMO RPN
MISO/CEG_COMIING 1] 10
M CFG_GPSISON/NG VCC_RF A
Rese rved/NC Reserved
NEO | ¥
A | Kl soaz -5 VODUSH
™ iz Top View  5app
o b I Usa_oM
RxD1 EXTINTO| y
V_BCKE TIMEPULSE
vec §$_NMNC
GND Resarved [
. A - o
" 2 »$
[
Slde View: c
L 1
=
Hgure 2: NEC-S Dimensio nal Dlagram (see Table 8 for spedflcation)
e !F'vo’; mo;? i]nformalion regarding he Foolpiint and Paste Mask consull the NEQ-5 Mardware Infegration
nual (1]

NEO-5 - Data Sheel
GFS,G5-M5§507025-3

Prefiminary
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2T PinAssignment

No Modute Nama 110 | Dosuiption

1 Al Rewervad I

2 NEQ-50/NEOQ. 56 S 1 SP1 S lave Sekect
HEQ-SMMNEQ-5D NC 1 Not Connecled

3 Al TIMEPLESE 0 Time pulse (1FP5)

4 Al EXTINTO f External tnterrupt Pin

§ Al USB_ DM 1 USB Data

6 Al USB_bP 1w UISB Data

7 Al VDDUSE | USB Supply

8 Al Resenvex| See Hardware llegration Manual E—

g Ak VCC_RF 0 Qutput Voltage RF section ]

10 Al GND 1 Ground

19 All RE_IM 1 GRS signaliaput

12 Al GHD | Giound

13 Al GHD 1 Graund

14 NEQ- SQMEO-5G MOSIACTG_COMO 01 SP MOSI/ Configuration Fin
NEQ-5MMED-5D CFG_COMO | Conliguration Pin

15 SPLMISO F Candlguration Pin.
NEO-SQ/NED-5G MISCACFG_COM1 1 Leave apen if no‘? e
NEOQ-SMAED-50 NC | Nt Connected

& CrG, i figuration B

1 HEC-5QMED-5G SCKFGPSO o Fs’glwedmh;ode Configuration Fin
HEQ-SMMEO-50 NC 10 Mot Connected

17 NEO-5Q/HEC- 56 Reseved [+]
MEO-SMMNED-RD NC [¢] Hat Connected

18 Al DAz 10D pDC Data

19 All SC12 58] DD Clack

20 Al ™1 [s] Serial Porl 1

21 Al RuD Y I Serbl Fort

22 | V_BCKP I Backup wohage supply

23 AL pj I Supply voliage

24 AR GHD 1 Graund

Tabla 9: Plnout
Y- Pins designated Reserved should only be used with caution. For more information about Pinouts see the
NEO-5 Hardware Integration Manual |1},
NEO-5 - Data Sheet PreEminaty

GF5.65-M55-07025-3 Paged
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3 Electrical Specifications

3.1 Absolute Maximum Ratings

Parameter Symbol | Module Min Max Unlts | Condition
MOX. | o 6 v
Fower sugiply voltage WCC) Vee
REO-5D, 05 20 W
HNEQ-50 ' '
Rackup baltery voltage (V_BCKF} vhekp A -0.5 36 v
USB supply voltage (YDDUSB} Vddush | Al 0.5 3.8 v
Vin A 0.5 Vee+#DS [ Y
Inpul pin volt
putpiotage vin_uso | Al 45 vddish |
- .5
VCC_RF oulpul current kal Al 100 mé
Input power at RF_IN Prfin Ab +5 dim
Storage temperature Tstg Al -0 85 *C
Table 10: Absolute Maximum Ratings
& GFS5 recelvers are Electrostatlc Sensitive Devices {ESD) and require special precautions when

handiing. For more information see the NEO-5 Hardware Integration Manual[1].

& Stressing the device beyond the “Absolute Maximum Ratings™ may cause permanent damage.
These are stress ratings only, The product Is not protected agalnst overvoltage or reversed
voltages. |f necessary, voltage spikes exceeding the power supply voltage specification, givenin
table above, must be limlted to values within the specified boundarles by using appropriate

protection dlodes.,

cE For Prfin: source impedance=5010), continuous wave.

NEO-5 - Data Sheel
GP5.G5-M55-07025-3

Prefiminary
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3.2 Operating Conditions

Paramater’ Symbol Madula Min Typ Max Unlts | Conditlon
no-%. 2.1 30 16
Pawer supply vohage (VCC) Vee v
NEQ-5D, 175 18 20
NEQ-5G
Poak supply current ® Kep Al 150 mA ;’f&,‘.,iﬁ"’“"
t,'slcaxAr:?bL:-ns‘:S Al 102
Made)
NEQ-5D, A3
ke Tracking NEO-SM
Dara o TNEGSG, a §
Sustained-supplycuttant — NEQ-50 A Ycé:,lw /
ke heion | an o
NEO-5D, 40"
ke Yaacking NEO-5M :
fEcotiolty HED-5G, 4"
NED-3Q
Backup baitery voltage Vockp Al 1.4 3.6 v
Backup baltery current fockp Al 25 pA Vickp = 1.8V
Inpul pin voltage range vin All Ve 05 |V
Input pinlaw voltage Vin_low_1 AR 0.2xvee (W
Input pin high voltage Vin_high_1 Al 0.7x Ve [
Input pin lowvaoltage for RxD1 | Vin_bow_2 Al 0,22 v
Input pin high valtage for RxD1 | Vin_Hgh_2 Al 0.91 v
Outpul pln valtage rame Vaul All v
Qutpul pin kbw vdtage Voul_low A Q.4 v lut =4 mA
Cutput pin high voltage Voul_high All Voo =04 v bout = 4 mA
:’gg’gﬁ;m 7 foyus vddusbl A8 30" 36 v
UsB_Dm, USE_DP Vil Al Carmpalible with USBwith 27 Ohins seres reslslance
Antenna gam Ganl Al 30 de
Receier Chain Moise Rgute NFtot A 2.5 dB
RF inpul Poywer Prtlin A -5 dBm
VCC _RF vokage Veerd Al V0.1 ¥
WCC_RF outpul curerd ked Al 50 mA
Operating lempesalure Tapr A -40 85 *C

N

Table 11: Operating Condltions

"Operating Conditions” may affect device reliability.

? All specification are at an ambienl tenyperature of 25°C.
'® Use this fguse Lo dimenskin maximum current capability of power supply.

"' NEO-50, NEQ-5M
"' NEO-50, NEO-5G

" Use this figuse to delermine required ballery capacity,
" AW 5.00, with strang signak, all arbits available, For Cald Starts typlcal ¥ min after Frst fix. For Hat Staits typical 15 sec after First Fbe
" FW 5.00, with slrang signaks. Far Cdd Starls typkal 1 min alter kst Fic, For Hot Starts Lypical 15 sec allet First Fix
' If UsB not used cennect to GND

NLO'5 « Data Sheet
GF5.G5-M355-07025-3

Prefiminary

Operation beyond the "Operating Conditions™ 15 not recommended and extended exposure beyend the
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4 Reliability Tests

Tests for product family qualifications.

Test

Standard

Visual inspection

IPC-A-G10 * Acceptability of electronic
assemblies”

I.T.R.I. Publication No. 700
IPC-5M-840B Class 2.

Thermal shock

=40°C...+125°C, 100 cycles

IEC 68-2-14

investigations

Function at -40°C/2 hours; RT/2 hours; IEC 68-2-1 and [EC 68-2-2
varios +85°C/2 hours; function tests at stable
temperatures Temperalure
Lifespan test +85°C/1000 hours, in funclion |EC 68-2-2
Damp heat, cycic  +25°C...+55°C; »90% Rh IEC 68-2-30
Vibration 10-500 Hz; 2 hours/axis; 59 IEC £8-2-6
Shock 30g/11ms {halfsine); 3 Shockfaxis; no [EC 68-2-27
function
IMetalfographic IPC-QE-650

Table 12: Reliabllity Tests

B

5 Design-In

In order 1o obtain the necessary information 1o conduct a proper design-in, u-blox strongly recommends
consulting the NEQ-5 Hardware Integration Manual [1].

NEO-3 - Data Sheet
GFS.G5-M55-07025-3

Prefiminary

This specification is preliminary and subject te confirmation,
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6 Default Settings

Interface Settings

Serlal Port | 9600 Baud, 8 bits, no parity bit, 1 stop bit

Output Configured to transmit both NMEA and UBX protocok, but only
following NMEA and no UBX messages have been activated at start-up:
GGA, GLL, GSA, GSV, RMC, VTG, TXT

USB Quiput Configured to transmit both NMEA and UBX protocok, but only

following NMEA and no UBX messages have been activated al start-up:
GGA, GLL, G5A, G5V, RMC, VTG, TXT
USB Power Mode: Bus Powered

Serial Port 1 Input

9600 Baud, 8 bits, no parity bit, 1 stop bit, Autobauding disabled

Automatically accepls (ollowing protocoks without need of explicit
configuration:

UBX, NMEA
The GPS receiver supports interleaved UBX and NMEA messages.

L¥5B Input Automatically accepts following protecols without need of explicit
configuration:
UBX, NiWIEA
The GPS receiver supports interleaved UBX and NMEA messages.
USB Power Mode: Bus Powered
H"'ﬂ;m&se 1 pulse per second, synchronized at rising edge, pulse length 100ms
Power Mode NEOQ-5Q, NEO-5G: Maximum Performance Mode

NEQ-5M, NEQ-5D: Eco Mode

Table 13: Available Protocols,

Please refer to the u-blox 5 Protocol Specification 2] for information about further settings.

7 Ordering Information

Ordering No. Product -

MEQ-5D-D NEOQ-5D GPS Module, Tape on reel, 250 pleces per reel
NEQ-5G-0 HEO-5G GPS Module, Tape on real, 250 pieces per reel
MEO-5(3-0 HEQ-5Q GPFS Module, Tape on reel, 250 pieces per eel
NEO-5M-0 NEC-5M GPS Module, Tape on reel, 250 pieces per rael
EVK-5H-0 u-blox 5 Evaluation Kit with KickStant

EVK-5P-0 u-blox 5 Evaluation Kit with SuperSense®

Table 14; Ordaring Infarmation

NEO-5 - Data Sheet
GP5.65-M55-07025-3

Prefiminary
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GGA Global Positioning System Fix Data (mwm%’mgaﬁth 1)
123519 Fix taken at 12:35:19 UTC

4807.038, N azfya (Latitude) 48 09fUn1l0 07.038 G1len

01131.000, E A9499A (Longitude) 11 83f1AzIU90N 31.000' A1l
1=MAUARUN TN 0= Hawaia

=6PS fix (SPS)
2 = DGPS fix
3 = PPS fix
4 = 1781939994 Kinematics
5 = Meou RTK
. &
6= sznmms FEuramsguga)
7 =AIURU input

8 = Simulation

08 TIINeIATININAY MIaanTy
0.9 AITUNBINT IUDIR UM U T ULUIAL
=} Qs ’o’
5454, M ANUFURUDIZAVUINSIA (1A T)
o
46.9, M anuganitioszanimzn ninanved TanuwGsss4 (uas)

g
47 A379HATINVDIUOYR (checksum data), IUAUAIL* 171D
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$GPGSA
vouanshulsz Tun

o

3
$GPGSA A A3,04,05,0912,.24,.251.32.1*39 ﬂzllﬂ'ﬂuﬂﬂ'lﬂﬁﬁﬂﬂllﬂu

¥
GSA Foyanufiounianun
A o 0Ty &
A iaen Taedn 1UAA2D 11393D fix (M = AIUANDA)
T Y
3 3D fix — ANlszRBuAIe: 1= o fix

2=21ia (2D fix)

3=33A (3D fix)

04, 05... THAPRNs vosaufiougnldimamstmua (fix) (lueamals 12)
2.5 PDOP (U890 59)
1.3 AU N5 1 U1 (HDOP)
2.1 ameansaluuning (VAOP)

) T
*30 ATIVHATINIVIYA (checksum data), YUAUAY * 1TFUD
$GPRMC

voyafidlulszToa
$GPRMC,123519,A,4807.038,N,01131.000,E,022.4,084.4,23394,003.1, W*6A

=1 ar 1 13 l=sl)
A NUNNIEAIne 111

RMC vendayaniinfigavea GPS
123519 AMUUANMTNTZINNIAT 12:35:19 UTC
A ADTUE A= 111911 M50 V= 1N

4807.038,N  agiiye 48 nasunile 07.038 Al
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01131.000, E ADIPA11 BaFNAZTUBDA 31.000 At

g A
22.4 ANWSIUNY Jan (knots)
84.4 yuuoddnmua el uviiIgedm
23394 Juh 23 @1 3 Gluew 1 a.e. 1990

= [l d
003.1, W s asunasvesauiunuman

Vv 3 L

*6A ATIIHATINYBIVOYD (checksum data), YUAUAIY * 111D
$GPGSV
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ar

$GGSV,2,1,08,01,40,083,46,02,17,308,41,12,07,344,39,14,22 228 45*75

=1 Q1 1:31J
ﬁ]%llﬂ’]}'llmil"ltlﬂﬂﬂﬂ\lﬂu
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08

01

40

083

46

*75

o t 2 A -~
YoyaaINuuEIls WaAZIBEALIN

o o ar 9} ?;
ez leadmiudeyanavua
szloniil w2

o =y Av )
Suuvssaufieunsula
MIUAANGN PRN
11138 (evaluation), BIFN
YUNN4A (azimuth), DA

1 2 A A
1 SRN — BagU9A

-] Qr = 3 1
dmsud arnouau llae 1 U5z Tua

) o 2 oy oy
A3 WHDIIMUBIVDA (checksum data), TUAURAIY * 1TTUD
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$GPGLL
FoyanilulszTon

3GPGII.4916.45N,12311.12 W 225444 A *31

A ot 13 ef
siianuneaane 11l
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ar a A 1 a
A voyaviau wie v molihan)

o - T

*3] N3N ITINVDIVBYD (checksum data), VUAUAIY * 1TUD
$GPVTG

03] aﬁrﬂuﬂsﬂfm
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