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ABSTRACT

i

This report describes design display, read -aloud, show text and show temperature,

Measured from temperate measurement measured at the time and shown real time

clock. The display will use led size 8x8 amount 12 columns Therefore the amount of led

are 8x64 points. The part of temperature reading aloud and time, Which will be worked

alternately by using keep audio recording in the audio module mp3. All of operation

controlled by ARDUINO, Finally The visually impaired can inform this.
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OR LOAD

CLK

0N

nouT Y e }\ \,'

S _:>\ s ./‘?\____.__ .

Table 1. Serial-Data Format (16 Bits)

Di5 [P o3 [pre o1t [Dlo[ Do [ 08 [ o7 [ 06 [ D5 [ D4 [D3 |02 [0 [C

X % % ADDRESS 1SE DATA LSB

=) |
3UR 2.3 msdatayakuy SPI

INFUH 2.1 Mydstiayaunuy SPI agld3 dalunisdadaya Ao viclock (Muaudmaznisds)
' o <l o . A« | -
Load (ruAun1saslaetnuen Load vxdinsildeunin High 1Wu Low wefinisdensu 16 Jn Load

gvinsiudewn Low 0w High) Din 921 Din axdsdoyaidng LED-matrix

2.4 faunsal
2.4.1 TDS055 ( MP3 Player Module)

o
sUN
u



705055 1ulugailédmiviaulndidos MP3 Tnansldauasdeiiu RS-232  Baudrate
9600,N,8,1 \iudieyalneld SD-Card Uszandldenildvainuansiferiulndidss MP3 Tagmieuidn
fa131asy Tesaluga TDS055 wviudinludiuues Power Supply, RS-232 wadzaanlunis
ilulefanu

Anian RV

-4 Power Supply 9 Vdc w38 5 Vdc
- Mamzlng MP3 winy

- Stereo Audio Output

- 59495U SD-Card (32 Mb to 1 Gb)

- ﬂ’J’]iJL%’ﬂUﬂTiﬁ@ﬂ’]‘i 9600,N,8,1

=

Wosndnans RS232 Mor Lt 3 PIN

b

v v
= o

- 177998 m5U ADAPTER 9 Vdc wSawdanlgtduu 5 VOLT (DC) wuu 2 PIN

2.4.1.2 n1soadealnglyd Module-MP3

V.Communication format

Item Function Byte A Bge Byte C Byte D Byte E Byte F Byte G
1 Play song 02H AOH - - = = a
2 Pause song 02H A1H - - - = =
3 Stop song 02H A2H - - - - u
4 Next song 02H A3H - - - - i
Previous
5 song 02H AdH - = w . _
Volume
6 control 03H A5SH | Volume(0-8) - - - -
Folder name Folder File name | File name | File name
! Fiay ad. i AEH tens name digits digits tens hundreds
8 Pause ad. 02H ATH - - " - ”
Continue
9 ad. 02H ABH - - - % "
10 Stop ad. 02H ASH - - a a =

o o @ = =
UM 2.5 yamdenlilunsmvauueades
Ae3UR 2.1 Wumsuassgaendenldlunsmunuilesidunesin Module-MP3 Tagazdinisds
Byte Auaig Byte B fiamunu 1y sioanislilinnsidunasazdosderinds 02 A0 iielidinisiduimas

v o 1Y | o @ A o )
LEENIRDINTT NYALWAIYIATIIVEADIEIAEN 02 Al LNBVINTVYALNAIUIATT
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1) a¥191nWawmas Tu SD Card

]

J SONG ,J ADVERTO! /j ADVERTO?
j ADVERTO3 // ADVERTO4 J ADVERTOS

—

j ADVERTOS J ADVERTOT | anvERTOS
| _'_/J

—

31]1”4‘ 2.6 n1sas1alwawmas Tu SD Card

s

d at 1 v [ 3
fagufi 2.2 Wusedhanisadrelwameslu SD Card Ingazdaswilnainodniuguiuuy

U

Tradaaildain SONG uag ADVERT auitlarsusly

2) @5slwa MP3 Tulwawnas song

— “_-, - | ;,,,,
i i i
|.._$___.’ _; ,,,;,, ;
big big world mp3 my love. mp3 seasons in the say you say me, mp3
sun ap3
(mr> Il =1 == L=
yesterday once love .mp3 my heart w11l go on take me to yowr
more. mp3 np3 heart  mp3

Ul 2.7 a19laid MP3 Tulwawes song

' &
[

fagud 2.3 ouanslndlulvlawes SONG Fwedoadulndffiumanaidu .mp3 Sagdums

u

aulndagllanunsoaula



3) 519108 MP3 Tulnawmas ADVERT

\ ; | ; ; '3

001, mp3 002 mp3 003 mp3 004, mp3
13| > > 3|
00S. mp3 006. mp3 007 .mp3 008  mp3

Ul 2.8 a¥19lnd MP3 Tulnaimes ADVERT

75UN 2.4 wamenisesdelnalaed laenisasielnatnasardosssdardusiiia iy

v

001,002,003 Tnefifunuanaidiu .mp3

2.4.2 Ua3a Arduino Uno

DIGITAL (PWM~) F §

10,0 @"m)_... ;

~ ARDUINO

gﬂﬁ 2.9 Uasa Arduino Uno

Uasa Arduino Uno 1luuasadilgiuaguu ATmega328 lpguaia Arduino wuazdl 14

digital input wazdl 14 digital output Fein1smeiu USB sanuAsuiames waz Ardudino laussy

l-'J 1 s o l&l 1 1 s -
Tusunsufenaluniseaniu ﬁHUﬂﬂiﬁJIﬂ‘iﬂﬁlu’IﬂiLa 99 UasTsuRBNIIRENUADLRIADS
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AmauTANR 1Y

Microcontroller ATmega328
Operating Voltage 5v

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital I/0 Pins 14

Analog Input Pins 6

DC Current per I/0 Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 32 KB

SRAM 2 KB (ATmega328)
EEPROM 1 KB (ATmega328)
Clock Speed 16 MHz

UDIA Aduino @1u15asuusesulaain USB e unassnelwniousn unasdinglnaiousn
9199zan1Aan Adapter %38 Battery 1ne Adapter 9zgnifeusianndsiivasuseiu widnunain
Battery 9zgnasludesiumia Vin uay Ground

UD35A Arduino @3150vinaulesauns 6-20 Volt uazdeasilwidsssinngi 5 Volt Aagvinla

& - - - - o o 8 v - & v
Hastuiamdldiafiosty o llWideaiy 12 Volt Aeraazyinliasiinamnuidsviatuanls
§uwmtammﬁvgw (Input and Output)

2
s

dunMuazleYinnwaivlu1AtuaY 0 B 119 53 Taudazuuuaiusagnldlaiadunvuas

i wimlnemsléyadids pinMode()  digitalWrite) W digitalRead() Fsaziinsviauil 3.3 Volt

Tnefurazwosnazannsadnenszuald 3 9 15 mA uavausadunszuald 6 9 mA uazudas
wasnfAdsfianusinmi Pull-up egnigluleiidiUszunn 100 K uanaind ursudedifleidudivey
Wwu Serial: 0 (RX) and 1 (TX), Serial 1: 19 (RX) and 18 (TX) , Serial 2: 17 (RX) and 16 (TX) ,

as

Serial 3: 15 (RX) and 14 (TX) #sl4lun133u (RX) uasdedyaia (TX)
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2.4.3 Dot Matrix-LED

5Uf 2.10 Dot Matrix-LED

Dot Matrix-LED 1Jugunsaiiansua wiiadeaiuueadd fenisiien weadd waresuise
al as [ s [ b 4 2/ a & o a o
Beafu L undn Wunes Feduwnaziiiunisidauaesuesnglunisvindglvis lagaziienam

Wesng wanegeuwiany ntulsulsunsurvauiululasraulnaaes e Aeuiuwesiiu

a @

295YUADVILUNZ NG

a el ! s = « I o =] s ! o alal i
NMsiILeadANReiY AENLNASNG wagn sealtauazmilauniy nseelvauueads Aoazdl

& & A v s v o

VINISHBLUY PRLNDY DIlUA( A) N1SABLUUARLLRUA NG (K) %iadndeuils Aunilsazssaiuy
v a v = 2 2 o a0 o v ala & a v et o i o
909N wazdneuniisazsesdutiau F9zanniiiieadhn a auugRale Jemeniuasndidlv
@anuaneule WU 5x7, 5x8, 8x8 W50 waadd 18 28 38 FIa1u10LE0N ANUAIUMLNZALYDNY

& A a . o @
Tnenuilisidaniagld Dot-Matrix LED 2u19 8x8 97171 8 67

Item Symbol Absolute Maximum Rating Unit
Forward Current IF 20 mA
Pulse Forward Current IFP 100 mA
Reverse Voltage VR 5 v
Power Dissipation PD -20~+80 mw
Operating Temperature Topr -25~+85 i
Storage Temperature Tsig ‘ -25~+85 C
SaféisHing Tamperaturs Teld Reflow Soldering : 260°C for 5 Seconds
Hand Soldering : 350°C for 3 Seconds

g‘uﬁ 2.11 Ansines) A dumauaifives Dot-Matrix LED
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%) 1 [ P . I
ﬂ’lﬂg‘d%Lﬂuﬂﬁuaﬂam'\ﬂ’mw‘]mﬂwqwm 999 Dot-Matrix LED Tagazuoniium nszud
usaugauNdu nsgdendannu gamgilumsvinnu msazaunudou uavguugiilunisdani

2.4.4 Real Time Clock ( DS1307)

Ul 2.12 Real Time Clock ( D51307)

o w a =4

sruugrunan Wudddgyilansadluldlugunsaldidnlnsindlévainwane aely
lalasreulnsinefiesidiniwesiieldlumstunm wietluldidusrunansidldisuiy uwidesn
lilnsneulymiasiannsovhandldsodeiinidoavindu dafumsldindssvadainsnoulnsaians
afugrunaadedslsd mmnzanluunaeUndiady

DS1307 1{u IC grunavessiadawdreudnmes (Dallas Semiconductor) fitaiudedaya
wuv IC Faflunuu 2 wire aunsndearslsh 2 fimvna (bidirection bus) §1uawas DS1307 Hu
ansauiudeya Jund, undl, alae, Su, udl, Heu wasd 16 szuunananmsaviuluuegduuy
24 #las w3e 12 $2la AWPM Al anefissuunsiaduuvassral Taedumnassnglnndngnanly

= A ] ] PN s ¥ 2 3/
DS1307 ansnsnaiadluldlnarnuunmas wazviusioll Inefidiemnsadnwitoyalild Inssased

YIVIVIUG 8 11
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2.4.5 Aansduanmaiiuas DS 1820

BOTTOM VIEW

NCe=— 1 16 = NC
NCe=— 2 15 F= NC
N 3 14 F= NC
| NC=] 4 13 = NC
| NCE= 5 12 /= NC
| NCE= 6 11 B NC
o o VDD 7 10 = NC
8- =1 Do 8 9 = GND
< >
DS1820 DS18208
PR35 PACKAGE 16-PIN SS0OP

Uil 2.13 smmadugamgiiiues DS 1820

wwwasingungll DS1820 ARTuNITIMUTUTUYETTngMUUUATNDa uayil
ﬂmauﬁ'ﬁé’m‘f

- WuesInguliues DS1820 LWUUINY PR35

~ansataelédaus —55C fis 125C wie -67F B 257F

- fienaaziBuelunisindndl = 0.5C u¥o 0.9

- Artoyagumgliidals iueglusuuuuidnearue 9 On

- srugaINTLUasd g U TN 200 ms

- @ansasenundygululasaeulnsaeesleviuilasldnisdumesinawuuanidudien

~ aeseAmen 1.2 wms wieuasuidawmasuunn 3 11 Aanunsodeldiuuesn MAP-101

%S9 MAP-101L Teviud

- useeldaud 3.0-5.0v
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2.4.6 §79U Dot-Matrix LED Display MAX7219

o]
A

FIEEIEFEE R EER O

Uil 2.14 MAX7219

MAX7219 1JuleTdwmiudu 7-Segment leigegatia 8udn, urinsw, wie LED latls 64mas
annsosianululasroulnsamesiuy d1aglaviud T8uws/iordwswuuoynsy dneasnensiad BCD
(Code-B decoder) lud reasuanuuvuiiafindng fhavslaswludanunsoseiuiednnlalaense
Mstdumuivmislumssiianssuavasadinmiiavin

Tduiemeenisaedyguiies 4 1@y dunigamiudidmsiuesnausiagen (8x8 Bits) ¥in
Trannsodmamevinausiareuldlnglaidasdwemmienusifun aunsadonlsiegdd BCD
code-B decoder (Rafiu 7-Segment) w3alaild BCD decoder (siafiu 8x8 Dot Matrix LED)
Aunszuas 150uA #ilsn shutdown ansaUfuenuadisléfauuuoutasn (U3ufeusuniu)
viouuy Adnea (FuusAiludawed) anunsaidendiuundniidesnsuanauals 1-8van

AnENURYDIUDIA

il 5v

- 1 vasmaw15adu LED 191 6439 (8x8)

- upiadleunm N9 3.2 B, 8717 5 4. g9 1.5 @,

- fi5uw1m 3 ww. 43 dwiudauasa

1
as

- frlugafiidunauaievinndumesinammsanenateluga (cascade) wiaufiula
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2.4.7 f1n52193UAMUTY [wed DHT11

JUH 2.15 snsiadumuYY lwes DHT11

wuiweiingnmpiuazmutiusinign deansiulusinseea one-wire ToefinniamdFisy
o qy s 1 1 s !Ja‘:‘! 1 L7} -a"" s LV = [ k73 aa
aell speuumasdrandsaulddiaud 3 v - 5.5V Tiemududuivng uavaamgll (ludeyaminea
P | I @ & o W P
Falaidpanisnisaauiisuan Tawasnud Teesuaeinsoulduagldnseualseunn 150 lulaswand
wazvnnUasdan-dateya TdnseuaUseunn 2.5 daduand
. o o X
AN TLA DS VDL YULYDINTIVIUAUYU
- NSIRALTUTUAINNTR IRl LY 20-90 Wasidud
- gunsningamgilaaaus 0-50 srwaLdes
') « s & al = ¢ e o
- fwuwasnsIaTUALTLAEdAAIUAaIAARaY Usyanad 5 WasiEud
- frwuwasiiuuln 15.5x12x5.5 mm
AAANUANI9IAAN
- Tdusesulniaes Useana 3-5.5 Volt
1 d’ 1 <
- ANAYBINTERAREluT9 0.2 T3 0.5 mA

- nszuaildlugag standby oeflutawiens 100 9 150 uA



2.4.8 Bluetooth (HC-05)

gﬂﬁ 2.16 Bluetooth (HC-05)

HC-05 A@ Bluetooth Module #ldlunisdatioyal¥aneshe 2.4 GHz Bluetooth 2.0+EDR
(Enhanced Data Rate) fluunaidnuasldndsnusi anunsaseduwmesinaiunauimoieneg UART
Interface al4e1u AT Command

AEUUR

~ Auf 2.8 GHz Bluetooth 2.0+EDR

- awnsaseAndulgis Master uay Slave

- 599U 3.3 V. (1.8-3.6 V)

- 995U Baud rate ﬁ 9600,19200,38400,57600,115200,230400,460800

- Built-in antenna

-UIR 27.0%12.7%2.2 mm.

- UART Interface anansnu5usn Baud rate 16

- uAlvAwngg losnedids AT Command

16
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uni 3

N1IVBNLLUUINIUT

3.1 N159NBUUITUUNITNINIY

2/
=1

o a0 & 1 di 1 1 s 1
n19vi9uYeIsuvtaeiiduvedlulasiuswamasiudrunandlunmsitiausaseninan1ssuas

L

ﬂ‘:: 1 { d o
Joyalaslulasluseaigeiiuazdowilnidoanenazainsolssananalalaglulaslusisaitosazyiy

msdsdyanuaiutayanaian Real time clock  wazlulaslusiwawesaeiuamgamiiuay

dy a ! a I3

v ot ¥ o s &
ANTUND1UAlARIN LﬂuL‘ﬁ@‘%qm“ﬂﬂﬁJLLaBL‘EjuL%@iﬂi?ﬁ]ﬂﬂﬂ’]ﬂﬁﬁu%'}ma’lﬂﬂ Lhaesbdla

Y

= |

cu v | A . 5 = W ¥ =
TlpslusiwawassudoyaaSafiazddluil Oriver Dot Matrix iefarasluda Dot-Matrix LED uagiile
fnrsuananalulasluswaasfazdaluss MP2 Module LiaMRELAAIA1IN “Upuedingl.. . UIRN...

&“

= w2 =l ” o » “ ] -4 3 &
Wi “Ju.dadeu. . “gamgd.oswadea” was“mudiu.. Wesidue uwazdl Bluetooth

o 4 o 9 q\L to & W o ¢ o
PNDVIAEFATUTORAIAT IR LaEIUN G’ﬁ.mﬂlmmLﬁumaamqﬂﬂﬁmaaﬂmmm

Power Supply Heia ) ey Real time

"N o

Driver ’ Microprocessor - Bluetooth
Driver
Dot Matrix ‘ \
MP3 —

Temp
- Module
Sensor
Matrix Led '
Amplifier

= o
3UN 3.1 seuumMsnieu
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3.2 Arduino (Waufany MAX7219 iWadu Dotmatrix-LED
NN591191UYDEAS Dot Matrix-LED Wy Microprocessor agvinisasdayaluéaun DIN e

MAX7219 Fsagiiush Drive Ul Dot Matrix-LED Tnennsastioyaluéia Driver wuy One wire

v vo
N Vi
12v
T @
% U2
Vee GND _]—L oM A
i 2 1
o c -t
D
E
F
Arduino Uno G [
oP
R1 sl BT
10 D2
DIG3
D04 0
181 et e
21 pour D7
MAXT218

sUTl 3.2 Arduino \Jeusiaiiu MAX7219 et Dot matrix-LED

3.3 Arduino \ousiafu Real time clock

29asluniseanuuy Real time clock i Microprocessor YN8 UTRYARUY ’Can IC
Real time clock (DS1307) Tmsnsiudedaya #um1ew SDA uag SCL WUy Polling Faanunsasnu
Avosiandu 3w, widt, Halue, da, Judiou T uazanursedeld Microprocessor wagn

| v 2 P Yo W v | v | | W .
FIRINTUNN 1@] I'C Lﬂ@iﬂ?u‘ﬂﬂiﬁlﬁﬂﬁﬂﬁq']mﬁ? ﬁﬁ]gLLaﬂﬁmqu"ﬁﬂ LCD IﬂEﬁﬂ’ﬁﬁQ“ﬂ@?ﬂa%uwu 4 bit
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U7
= i
v vo |-
V1
12y
A1 5 R2[T] R1
= sk 5k
Ve GND :
U2
Analoghs —————— & [
Analog4 5 spa

Arduino Uno Ra . X1
L:—J— sout —l— CRYSTAL

110k 4
TEXT VBAT X2
DS1307

EXT
BAT1
W,

31]% 3.3 Arduino eusaiu Real time clock

3.4 Arduino Waumanu Module MP3
nsidousovetgUnsaiaziouseriussvinann Tx (Wes Arduino ) waz Rx(esialuga MP3)

| o = | Alvu o
LAEADDDNMNLATDENELAL INalaUAeas U laon L

O

Ve GND

LS1
Veo 2

Tx ==

ModuleMP3 wmnmdn —_

Arduino Uno R
GND SPRARER

i

Ul 3.4 Arduino iWausaifu Module MP3
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- d: ] o
3.5 Arduino 1¥au#anNu Bluetooth
= i P P i a4 o & Y & = &
N9 NMNDVDY Bluetooth UNTLYDURNBLNDVINTFIATINNE) VIIU DU U ay famiLan

Tnefilddnduidesiuvinisoen gunsaleanuimi

1 [ vo |2
@+
12v
t PR s
Vcc GND

Tx Rx
Bluetooth

Arduino Uno
Reset GND
Reset —r
L)

gﬂﬁ 3.5 Arduino Lieusiafiu Bluetooth

- - 1w s [ o &
3.6 Arduino MIRUABNUNINIIVIVYUNHU LA AUTU

Tuns81uA1De sensor WiazA3s Arduino agyhmsdsdgraldiiundsaniulssutoya

a 2 & ¢ o | > Y]
210 Sensor BEVAL LUY I'C agiluy One wire 992€4U1A191021 i/0 Port Iﬂﬂlﬁiﬂﬂ@HaL{]uLLUU

Digital Data @adedpya



u1

@:

Vec

PING
Arduino Uno

=l . dl | W W a
U7 3.6.1 Arduino Wauseiushasaaduaamadl

i

U1
7e0s
1 Vi VO 3
Gy
V1
C“D ‘?V
il *
o R1
sk
Ycc GND TEXT
PIN7
Arduino Uno

[

Data

Vdd
DHT11

GND

i

=] ; - ) kY] ¥
gﬂﬂ 3.6.2 Arduino Lﬂ@mmaﬂﬂﬁqm'ﬁ'}ﬁ]'ﬂUﬂ?qﬂJ:ﬁu
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3.6.1 douailuuu Digital Data
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#2218 | 1sB
MSb (unit = °C) Lsb
S S S S S S S S | MSB
TEMPERATURE | DIGITAL OUTPUT | DIGITAL
(Binary) OUTPUT
(Hex)
-85°C 0000 0101 0101 0000 0550h"
+125°C 0000 0000 1111 1010 00FAh
+25.0°C 0000 0000 0011 0010 0032h
+0.5°C 0000 0000 0000 0001 0001h
0°C 0000 0000 0000 0000 0000h
-0.5°C 1111 1111 1111 1111 FFFFh
-25 0‘('7 1111 1111 1100 1110 FFCEh
B 1111 1111 1001 0010 FFo2h

"The power on reset register value is +85°C

sUT 3.6.3 doyaifluuuy Digital Data

| 1 ¥ @ a A 1 14 | o o I
suwuliinAvesdoyanuy Maeafisnuldainmiheninudy suislud 0 wagluvi 1 ves

DS1820 wu axdimadrsiadogauuu 16 On neluvigs antuluiveniaiosmaneg dawluvisiazuen

o & o

Agaungil Ingldan 0x0000 Hugaaudnany Teeadayaiidu 0x0000 azdiAmsefiugamagii 0

'
a

1 Awesdayavsiiieuyiniuaguuginiiaty 0.5 ssrmisailis ¥

] o
= =

ssrmwaldva laAiiady

o i ad o o 1 ¥ al 1 1% ~ v [ v
msAnuAsgamagiinamsailalaensirdeyafisnudianludnuin lumsie 2 Aaeld
AvBgaMRNReIN1SYIuT Wiy 0x0032 szuanefin +0x32 Fufleudatliduavguduife 50 e

al | =l

d 2/ L 0‘: L4 o 2/ o L4
Wesndaya 1 JAwdies 0.5 serwwaifea faiudanesin 50 lumsee 2 ﬁ%ximmaawmﬂu +25

]
ssrnwalded seiiiuiu daatludnaudueglditnstiunsevdan 0x00 aepdounduly wu e
S 1UALE OXFFFF 9guneila -OxFF $uagsna91n 0x00 e 1 A1 Feasdidndu 05 swnwaides
D9

usodlsfinnulunisiuandgannidnaviuisansaldimaiavasnisduiumis

a (3 a o nl 1 1 « 1
adlarans TaedSnisuuu 2’Complement unuls TaeidiowudnAluluvigadu OxFF Auanadd

a & v o o 1 €0 Y o e o v v =t
aamaiiilue au whnsidluluvislunduanigidunsedmudruinmends



3.7 2905N9UUAVDY Dot matrix Billboard

D2

LED-RED

lL Vdd

\\;:‘:l Arduino
DHT11 Data | ey Mega 2560

Vss
PIN 11
Reset

RX1

SCL
sDa

23

B
Ved

L2
N 4
LOAD ]
cLx c
0
=
v
=
o8
o 05
L] Bour o7 [2
MAXTIYI
U3
1o =
12 1o s |18
— ax c :E
= [
= s

e Reset [—
Blugtooth TDS055
HC-05 RX
Vss f Vss
o4 g
LS1
IPEAKER

5U# 3.7 2995 Dot matrix Billboard
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3.8 H9TUMDUNITNI9IUYD92935 (Flow chart)

DataProcessing

] o @ o
SUN 3.8 NATUMDUNITVINIUYDI9AS (Flow chart)

- o & o & o &
f\]']ﬂg‘ﬂ“fl 3.8 UARITRTUADUNITYINGTY laBazTunuRIL

1. ¥mA" Variable fu UART interrupt Begin U&7 Reset ATl software aun

2. fvuasuUsuazddiinseudsanunaruanstoniu

3. wudeayadin Sensor gl uazUsvanana

4. LLﬁm@mmmuﬂJmsﬂfuuu Dot Matrix LLaw‘hmiLLamLﬁmﬁauanammﬂ

5. §1UANDIN Sensor AN WD WaRsATUL Dot Matrix wagvhnisuasaduafeuenauiu
6. 81uTpYAIN Real time clock WAILAAIIAIUY Dot Matrix wazvnsuanadoaiiouen

L3810

7. Ynseuengamaiilvg wasvinwuillisesq
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ASNAADI NANTISNARDY LAZIATIZHNANITNARDY

Tuunflazidudurouredn1IMAanse KAN1TNAABILAXNITEAUSIINANITNARDY Fadunns

aaudnwnrantRvewnsaTuanuzosguuadluanussin gmeuras DS1820 lagiadn

a Y

saumafigeninaamgiiiosasiazinitgungives lnemsvilwgamglauegldisnisa uiel

as

k)
drumsvilvnamaiinnansldiSnsussaudeuiuds Taagldnadsil

4.1 HANINARARINAUUNATDY 25 DeALYALTYE

sensor Uson
12.5 10
13 11.5
135 13
15.5 15
18.5 1T
19 18.5
20 19
21 19.5
21:5 20
23 22.5
31 32
37 A7.5
38 38
46 48
54 55
60 62
81 83
86 87
87 90
117 120

] -l al a av 4 0
A197199N 1 Nﬁﬂ’]Tvma@\jLﬂﬁUULWUUWQMWQNWQQ‘W 25 ¢



4.2 N1SLLEARNINE

= o A 7,
§UN 4.2 Msuansiuf Wi wasl uu Dot Matrix
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unil 5
AJUNALASUDIEUBLUS

Trssudasiifulassnunuiidnuuazaindostelniifmuiueunysrasdidy
Dot Matrix WUy 8x8 $1uau 12 i Taganunsotienanidensatuuuueynsulsifiaiiuauelu
nsLansaAY NMIAIUANNITIILYEY Dot Matrix 1 #aaedl IC My Driver 1 & flanuisn
muAx Dot 8x8 lemishTsaninsnilvinonudsuliheuassutoyauraumduain Microprocessor
929003A8sazduras Bluetooth Fsazldlunisdanar uariudl Taglusuiudesigunsalandae
loonse

Tnethelnannsauansaariianansaventdve Suad widl §alus Su §Uasd ou Tidanna
aziBuslalasniseuAdioyaan IC Real time Clock fifidedayauuy 1°C uuvasaduiianunsativ
natldeghiduguazdainanfduisasnvnailavinanumasdiomsiziiaulunisshwinis
MUV

e dfiléiann sensor Amunindefiofiausadstoyalduvuiiu Digital Data wuv I°C
wuuduifeauay sensor dananfiduiifeslfersunsvanelasanunsatnldfausidng 55 e 125
asrmgaded Insamnsouanawaniunie el Dot Matrix la

puuitldasiinisdsteyatioasniulusiaseen wuu one-wire TnsasnsainFauduls
daust 20 Wasidust auils 90 Wesldud waraunsouanmarumsthelw Dot Matrix IFiduiy

uanonihglnaziivsslevdegnaiindnanludrsiuiifud selovdluaonuiiasisasudadd
Hadurpmdegiidauinismehuameningazd Module MP3 fianunsouanadosvastoyaiiiu
f9A21u Tudl 1ian gungd uazautu Auanwwasenyieidine felerduninfiuaudy

aiunUseaernvastheldlwungsduluuinau
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[1] http//www.akexorcist.com/2012/07/microcontroller-max7219-led.html
[2] http://www.mind-tek.net/ds1307.php

[3] http//www.silaresearch.com/productdesc.php?pd_code=TDS055

[4] http://www.thaiembedded.com/blog/?tag=ds1820

(5] http://www.thaimicrotron.com/CCS-628/Referrence/I2CBUS.htm

(6] http://www.thainetbeans.com/arduino/start/start.php
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(UWW PCB §UTDY V1.0)

Sl

d 13 - T s ld
goullsznau@ua ... uese, 418 L232PC, unu CD-Rom, Tmale
Option UuuasA ... il
21ARedTaLAN ... NAAne W, SD-Card

D-TDS055 lugafiladuiniauinaides MP3 Taanislmanuasdannu RS-232 Baudrate 9600,N,8,1 Wivwayalagld
sD-Card tszgnalgeulavainuansiifeaduliaidos MP3 TnameuidvAa Tid@se lathdaluga TDS055
s sAN g8 Power Supply, RS-232 iaazaqnlunisuin i lseu

AAWLASA B
0 TOSEE WPD Wodke o o%g:a O
O . Oz s 23
g i#g! u :22 =
i LT L -
& P
3 i 2o ]
1 QOB B S
: & 0
| A, ]
o___ oY
s ;:_-nu‘ ¥
El’é‘f“ ;g@:,\ 2 "‘ru-‘fﬂ
. i s
AANLIRA

- Power Supply 9 Vdc W3n 5 Vde

- lrloannzna MP3 iy

- Stereo Audio Output

- 98951 SD-Card (32 Mb to 1 Gb)

- anmitalunnsdeans 9600,N,8, 1

- fiwesndeans RS232 Aanudn 3 PIN

- fidamedus ADAPTER 9 Vdc viaidenadai@en 5 VOLT (DC) uuw 2 PIN

U197 bl u

_ SD Card fiaztinnla91unas Format Wy FAT (not FAT32)

- Folder Alagmiuiulna MP3 azil 2 uuy Ao "SONG” uaz "ADVERT"

- SONG Floder aziaulnlaldss MP3 Wt iefinisanelnianuedn

- ADVERT Floder aziaulriaides MP3 1awnzlnafimeanisle Tne folder “ADVERT”" azmgsnadaiiu ADVERTO!
ADVERTO2 dnunsnsalaauiis ADVERTO9 uaielwalu folder “ADVERT” azpaasaitl 001.mp3 , 002.mp3 aui
999.mp3

Wsunsumesfiuaailedmiuasnnifedeeilugaia sscom32E exe agluuau CD-Rom flymmsaniuaum
mﬂ%muqmﬁwﬁl'@@iémn DATASHEET a1

vdtin ARAIRTT 9in 108/41 OUMAIAN W RWTETIN LIAARBNAL NNy 10110
TEL. 02-712-2850-2 FAX. 02-381-1447 www.silaresearch.com
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BEMEl  TENDA ELECTRONICS LIMITED  wwwiendastectronics.com

Embedded Audio Player Module
TDS055 MP3 Module

1 .Features

>Power supply DC 5V to DC 9V

>Dimension 50mm*30mm

>Support mp3 audio format

>Stereo audio output with good sound quality

>Memory type SD card (32Mb to 1Gb)

>File System FAT16

>For simple application,

> Means of communication : RS232

>9600bit/s 1 start bit+ 8 data bit+1 end bit None verify (TTL level)

>Play mp3 files in “SONG" folder in SD card once give module power .
>External MCU control volume and play exact files in the "ADVERT" folders.

II.Product picture

o [t ~
LT
poe |
-
2|
e
=

E
v WEEEEL

[II.Applications
a. Public place announcement system
b. Entertainment device sound sources
c.Tourism guide device
d.High class gift and toys.
e.Announcer,alarm,adverting, background music systems
f. Selfservice audio navigation system in dining room, hotel,bank...
g.And other products need high quality and long duration sound.

IV.Pins descriptions



TEN DA ELECTRON'CS LIMITED www.tendaelectronics.com

Pins Desriptions
5V Power positive  DC5V to DCOV
oV GND
R R audio output
L L audio output
Sta Playing indicator (Low level normally , when playing it is High Level)
RXD Serial interface receive pin (TTL level)
TXD Serial interface transmit pin(TTL level)
V.Communication format
Item Function Byte A B’éte Byte C Byte D Byte E Byte F Byte G
1 Play song 02H AOH - - - - -
2 Pause song 02H A1H - - - N N
3 Stop song 02H A2H - - s - -
4 Next song 02H A3H - - - - -
Previous
B song 02H A4H - - - - -
Volume
6 el 03H A5H | Volume(0-8) - - - -
Folder name Folder File name | File name | File name
u Play.ad 07H A6H tens name digits digits tens hundreds
8 Pause ad. 02H ATH - - - - -
Continue
9 ad. 02H ABH - - - - -
10 Stop ad. 02H A9H - - - - -

1.Play song (02H/AOH)

Note: In pause or stop state ,send these codes will make it into playing state ..
Byte A: 02H

Byte B :AOH
Receive:
Receive correctly and return: ‘ok’

2. Pause song (02H/A1TH)
Note: In playing state, send these codes will make it into pause state.
Byte A: 02H

Byte B :A1H
Receive:
Receive correctly and return: ‘ok’

3. Stop song (02H/A2H)
Note: In playing state, send these codes will make it into stop state.
Byte A: 02H

Byte B :A2H
Receive:
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Receive correctly and return: ‘ok’

4. Stop song (02H/A3H)
Note: In playing ,pause or stop state, send these codes will make it into next song.
Byte A: 02H

Byte B :A3H
Receive:
Receive correctly and return: ‘ok’

5. Stop song (02H/A4H)
Note: In playing ,pause or stop state, send these codes will make it into previous song.
Byte A: 02H

Byte B :A4H
Receive:
Receive correctly and return: ‘ok’

6. Volume control (02H/A5H)
Note: For volume adjustment
Byte A: 03H

Byte B :A5H

Byte C: Volume level (0 - 8)
Receive:

Receive correctly and return: ‘ok’

7.Play ad(07H/ABH/)

Note: Play advertisement

Byte A: 07H

Byte B:A6H

Byte C.Folder name tens (ASCII value)
Byte D:Folder name digits(ASCII value)
Byte E: File name hundreds (ASCI| value)
Byte F: File name tens(ASCII value)

Byte G : File name digits (ASCII value)
Receive correctly and return: ‘ok’

8.Pause ad (02H/A7H)

Note:In advertisement playing state, send these codes to pause the it .
Byte A: 02H

Byte B: A7H

Receive correctly and return: ‘ok’

9.Pause ad (02H/A7H)

Note:In advertisement pause state, send these codes to continute it .
Byte A: 02H

Byte B: A8H

Receive correctly and return: ‘ok’

10.Stop ad (02H/A9H)

Note:In advertisement pause state, send these codes to continute it .
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Byte A: 02H
Byte B: A9H
Receive correctly and return: ‘ok’

VI. RS232 Serial Interface Test
1. Set up a Max232 circuit as follow schematic

+ +5V
-
= el [T
(2 Ty £3| 4V
o g w2 i VCC
P C 104 3 . e ' 104
; 5 E‘f- 6
L2 | |6 —
v | 5>—000
PO SETURIR L ewwn mefE
: T 10 T
= J———— 2 OTT o
o e T2 OUT T2 IN | TXD
e e RXD
o3 T H—nmw_ g mour —3 ;
O_G-— R Rl QI,TE,F,,F; k1 Ii— 4 (TNI)
e MAX232,
=

2. Format the SD card to "FAT” (not FAT32),then new “SONG” folder and ADVER folders.

ADVERT folders’ name should b ADVERT01,ADVERT02,ADVERTO03,..... ADVERT99 , 99 folders maximum.
And mp3 files in each ADVERT folder should be 001.mp3 ,002.mp3,003.mp3 .......999.mp3
999 mp3 files in each folder maximum.

Folders in SD card

| sowG J ADVERTO1 /} ADVERTOZ
-

| anvERTO3 ’/1 AIVERTO4 /J ADVERTOS
| . .

| anveRTos /j ADVERTOT /J ADVERTOS
/‘

MP3 files in SONG folder



AgEg.% TAIWAN OASIS LED DATA SHERT
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PART NO. : TOM-1588BMA-B

APPEARANCE TECHNOLOGY AlGalnP/GaAs
e [spcum | i SO0 COLOK [ ize-smbe
Black | White |©0.51x10.28 | PACKING Tube(1588)
PACKAGE DIMENSIONS
coLt 2 3 4 5 6 7 8 Row
00000006 00000000
DOODOOD DOOOOOO0
OOOO0O0O0O|8|=s OOO00O0000 3
I0OO00000H 2 QOO0 4
OO0OO00O005|™ OO000000 5
OOO0O000O0+ OO0O0O0O000 s
OOOO00000O OO0O0O0000 7
ole/ele)elele]c! 00000000 s
PINY 4,75%47=33.25 NPS.70 |"C,
38.0 *8% [
MODEL NO. —
TOIIIITT —s ~le0.51£0.02 H
2.5447=17.7| T I | 28.20 |

NORMALI TOLERANCE:£0.25 | ANGLE:£1°
INTERNAL CIRCUIT DIAGRAM

COL1 2 345678

> B oty oy Doy ooy oy oy

£

Ly
3 3
L3y
3 3
X Y
ffi4%

DATE | 05/07/07'| SCALE | 1.5: DRAWN| XL CHECKED

UNIT | M/M  [SHEET NO| 1/2 BRAVING. NO.| &-BRBNCH:S: | etiies APPROVED
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PART NO.

TOM—-1588BMA—B

ABSOLUTE MAXIMUM RATINGS AT TA=25°C

TAIWAN OASIS LED DATA SHERT

PARAMETER VALUE UNITS

Power Dissipation Per Dot 75 mW
Peak Forward Current Per Dot

(1/10 Duty Cycle, 0.1ms Pulse Width) = s
Continuous Forward Current Per Dot 20 mA
Recommend Operating Current 12 mA
Reverse Voltage Per Dot 5 \
Operating Temperature Range —-25 to +85 °C
Storage Temperature Range —30 to +856 “C
Junction Temperature >85 oC

Lead Free Solder Temperature(1/16 Inch Below Seating Plane)

260°C for 3 sec.

ELECTRICAL/OPTICAL CHARACTERISTICS AT TA=25°C

PARAMETER SYMBOL| MIN. | TYP. | MAX. | UNITS |TEST CONDITION

Luminous Intensity Per Dot Iv 32907 ped | Ir=10mA
Dominant Emission Wavelength Ad 605 nm | Ir=20mA
Spectral Line Half-Width AN 15 nm | Ir=20mA
Forward Voltage Per Dot Vr | 1.8 2.0 | 2.3 V) Ir=20mA
Reverse Current Per Dot Ir 100 1A V=5V
Luminous Intensity Matching Rate| Iv—m 2.1 Ir=20mA

Notes:Above specification may be changed without notice.

DATE | 05/07/07'| SCALE DRAWN| XL CHECKED

NO. | S-1588BMA-B-A
UNIT SHEET NO.| 2/2 DRAVING CUSTOMER APPROVED
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DS1307

64 x 8, Serial, I°C Real-Time Clock

GENERAL DESCRIPTION

The DS1307 serial real-time clock (RTC) is a low-
power, full binary-coded decimal (BCD) clock/calendar
plus 56 bytes of NV SRAM. Address and data are
transferred serially through an I1°C, bidirectional bus.
The clock/calendar provides seconds, minutes, hours,
day, date, month, and year information. The end of
the month date is automatically adjusted for months
with fewer than 31 days, including corrections for leap
year. The clock operates in either the 24-hour or 12-
hour format with AM/PM indicator. The DS1307 has a
built-in power-sense circuit that detects power failures
and automatically switches to the backup supply.
Timekeeping operation continues while the part
operates from the backup supply.

TYPICAL OPERATING CIRCUIT

Vee

FEATURES

= Real-Time Clock (RTC) Counts Seconds,
Minutes, Hours, Date of the Month, Month, Day of
the week, and Year with Leap-Year
Compensation Valid Up to 2100

= 56-Byte, Battery-Backed, General-Purpose RAM

with Unlimited Writes

I*C Serial Interface

Programmable Square-Wave Output Signal

Automatic Power-Fail Detect and Switch Circuitry

Consumes Less than 500nA in Battery-Backup

Mode with Oscillator Running

=  Optional Industrial Temperature Range:
-40°C to +85°C

= Available in 8-Pin Plastic DIP or SO

=  Underwriters Laboratories (UL) Recognized

PIN CONFIGURATIONS

Moo TOP VIEW
CRYSTAL X1] TV e ¥ ™~ Oy,
3°|£ Rus B ﬂﬂh X2} MSQWIOUT X2 Hsaw/ouT
X1 X2 v Vear] o SCL Vear] 1SCL
cC
. = GNDI] .IEISDA GNDL] ;ISDA
= SO (150 mils) PDIP (300 mils)
DS130
SDA Y
GAND ” "
Rey= G T
ORDERING INFORMATION
PART TEMP RANGE VOLTAGE (V) PIN-PACKAGE TOP MARK*
DS1307+ 0°C to +70°C 5.0 8 PDIP (300 mils) DS1307
DS1307N+ -40°C to +85°C 5.0 8 PDIP (300 mils) DS1307N
DS1307Z+ 0°C to +70°C 5.0 8 SO (150 mils) DS1307
DS1307ZN+ -40°C to +85°C 5.0 8 SO (150 mils) DS1307N
DS1307Z+T&R 0°C to +70°C 50 8 SO (150 mils) Tape and Reel DS1307
DS1307ZN+T&R -40°C to +85°C 5.0 8 SO (150 mils) Tape and Reel DS1307N

+Denotes a lead-free/RoHS-compliant package.

*A “+" anywhere on the top mark indicates a lead-free package. An “N" anywhere on the top mark indicates an industrial temperature range

device.

For pricing, delivery, and ordering information, please contact Maxim Direct

at 1-888-629-4642, or visit Maxim’s website at www.maximintegrated.com.

REV: 100208



DS1307 64 x 8, Serial, I°C Real-Time Clock

ABSOLUTE MAXIMUM RATINGS

Voltage Range on Any Pin Relative to Ground ... -0.5V to +7.0V
Operating Temperature Range (Noncondensing)
500 i 1 1= o1 = | OO G OO YRR LB A -1 e 0°C to +70°C
TPTARIEERIE ..o e o mm s S S A 0 0 S S S S S e S -40°C to +85°C
Storage Temperature RaANGE........c.ccciviieeiimiiiini i s s -55°C to +125°C
Soldering Temperature (DIP, 18ads)..........ccoiiiiniinmmmmin e e +260°C for 10 seconds
Soldering Temperature (surface mount)................c..co Refer to the JPC/JEDEC J-STD-020 Specification.

Stresses beyond those listed under ‘Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is
not implied. Exposure to the absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED DC OPERATING CONDITIONS
(Ta = 0°C to +70°C, Ta = -40°C to +85°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Vee 4.5 5.0 55 vV
Logic 1 Input Viy 2.2 Ve + 0.3 \%
Logic 0 Input Vi -0.3 +0.8 vV
Va7 Battery Voltage Veat 2.0 3 3.5 A

DC ELECTRICAL CHARACTERISTICS
(Vec = 4.5V to 5.5V; Ta = 0°C to +70°C, Ta = -40°C to +85°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Input Leakage (SCL) Iy -1 1 LA
I/O Leakage (SDA, SQW/OUT) lo -1 1 LA
Logic 0 Output (loL. = 5mA) VoL 0.4 V
Active Supply Current

(fscL = 100kHz) leca 1.5 mA
Standby Current lecs (Note 3) 200 LA
Vgat Leakage Current leaTike 5 50 nA
Power-Fail Voltage (Vgar = 3.0V) Ver el o B

Vear Vear Vaat

DC ELECTRICAL CHARACTERISTICS
(Ve = 0V, Vgar = 3.0V; To = 0°C to +70°C, Ta = -40°C to +85°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vpat Current (OSC ON);
SEA\FV/OUT o|(:‘p ) leaT1 300 500 nA
Veat Current (OSC ON);
SQW/OUT ON (32kHz) lear2 480 800 nA
Vgar Data-Retention Current
(Oscillator Off) lsator 10 100 nA

WARNING: Negative undershoots below -0.3V while the part is in battery-backed mode may cause loss of data.

20of 14



DS1307 64 x 8, Serial, I°C Real-Time Clock

AC ELECTRICAL CHARACTERISTICS

(Ve = 4.5V to 5.5V; T, = 0°C to +70°C, Ta = -40°C to +85°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCL Clock Frequency fsoL 0 100 kHz
Bus Free Time Between a STOP and t 47 g
START Condition 2k ' W
Hold Time (Repeated) START
Condition tho:sTa (Note 4) e e
LOW Period of SCL Clock tLow 4.7 us
HIGH Period of SCL Clock thigH 4.0 us
Setup Time for a Repeated START
Condition tsussTa i W
Data Hold Time tho.paT 0 us
Data Setup Time tsupaT (Notes 5, 6) 250 ns
R!se Time of Both SDA and SCL e 1000 -
Signals
Fall Time of Both SDA and SCL
Signals te 300 ns
Setup Time for STOP Condition tsu:sto 4.7 LS
CAPACITANCE
(Ta = +25°C)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Pin Capacitance (SDA, SCL) Cro 10 pF
Capacitance Load for Each Bus Ce (Note 7) 400 oF

Line

signal) to bridge the undefined region of the falling edge of SCL.

Note 1: All voltages are referenced to ground.

Note 2:

Note 3: lees specified with Vee = 5.0V and SDA, SCL = 5.0V.
Note 4: After this period, the first clock pulse is generated.
Note 5:

Note 6:

Note 7: Cg—total capacitance of one bus line in pF.

3 of 14

Limits at -40°C are guaranteed by design and are not production tested.

A device must internally provide a hold time of at least 300ns for the SDA signal (referred to the Vingam of the SCL

The maximum tup.pat only has to be met if the device does not stretch the LOW period (tLow) of the SCL signal.




DS1307 64 x 8, Serial, I°C Real-Time Clock

TIMING DIAGRAM

SDA /

SCL

STOP

T2 ‘ﬁ thoisTa

START

SUDAT

>

Oy
Al n

-
| -

tsusto

REPEATED
START

Figure 1. Block Diagram

- SQW/OUT
1Hz/4.096kHz/8.192kHz/32.768kHz > MUX/ __{ o
BUFFER

1Hz + ?
QOscillator ¢
and divider RAM
— (56 X 8)
CONTROL
LOGIC
CLOCK,
CALENDAR,
AND CONTROL
DS1307 REGISTERS
-
USER BUFFER
(7 BYTES)

X1 >
la
EII B3
1a
X2 it —/MWA
Vee — TP
| Power
GhY > ConTROL
VBAT =
SCL — | SERIALBUS
INTERFACE
AND ADDRESS
SDA <—»{ REGISTER
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Ds1820

DALLAS

SEMICONDUCTOR

DS1820

1-Wire™ Digital Thermometer

FEATURES

e Unique 1-Wire ™ interface requires only one port pin
for communication

* Multidrop capability simplifies distributed temperature
sensing applications

* Requires no external components
® Can be powered from data line
¢ Zero standby power required

® Measures temperatures from -55°C to +125°C in
0.5°C increments. Fahrenheit equivalent is -67°F to
+257°F in 0.9°F increments

* Temperature is read as a 9-bit digital value.
e Converts temperature to digital word in 200 ms (typ.)

e User—definable, nonvolatile temperature alarm set-
tings

® Alarm search command identifies and addresses
devices whose temperature is outside of pro-
grammed limits (temperature alarm condition)

e Applications include thermostatic controls, industrial
systems, consumer products, thermometers, or any
thermally sensitive system

DESCRIPTION

The DS1820 Digital Thermometer provides 9-bit tem-
perature readings which indicate the temperature of the
device.

Information is sent to/from the DS1820 over a 1-Wire
interface, so thatonly one wire (and ground) needs to be
connected from a central microprocessor to a DS1820.
Power for reading, writing, and performing temperature
conversions can be derived from the data line itself with
no need for an external power source.

PIN ASSIGNMENT

DALLAS
DS1820

BOTTOM VIEW
NC = 1 16 = NC
NC = 2 15 F= NC
NC = 3 14 F= NC
NC = 4 13 F= NC
NC =5 12 = NC
NC = 6 11 = NC

VoD = 7 10 F= NC
pa =48 9 = GND
DS1820 DS18208
PR35 PACKAGE 16-PIN SSOP

See Mech. Drawings See Mech. Drawings
Section Seclion

PIN DESCRIPTION

GND — Ground

DQ — Data In/Out
Vop — Optional Vpp
NC — No Connect

Because each DS1820 contains a unique silicon serial
number, multiple DS1820s can exist on the same
1-Wire bus. This allows for placing temperature sen-
sors in many different places. Applications where this
feature is useful include HVAC environmental controls,
sensing temperatures inside buildings, equipment or
machinery, and in process monitoring and control.

©Copyright 1995 by Dallas Semiconduclor Corporation.

All Rights Reserved. For important information regarding
patents and other intellectual property rights, please refer lo
Dallas Semiconductor dala books.

021497 1127



Ds1820

DETAILED PIN DESCRIPTION

PIN PIN
16-PIN SSOP PR35 | SYMBOL DESCRIPTION
9 1 GND Ground.
8 2 DQ Data Input/Output pin. For 1-Wire operation: Open drain. (See
“Parasite Power" section.)
7 3 Vpo Optional Vpp pin. See “Parasite Power" section for details of
connection.

DS1820S (16-pin SSOP): All pins not specified in this table are not to be connected.

OVERVIEW

The block diagram of Figure 1 shows the major compo-
nents of the DS1820. The DS1820 has three main data
components: 1) 64-bit lasered ROM, 2) temperature
sensor, and 3) nonvolatile temperature alarm triggers
TH and TL. The device derives its power from the
1-Wire communication line by storing energy on an
internal capacitor during periods of time when the signal
line is high and continues to operate off this power
source during the low times of the 1-Wire line until it
returns high to replenish the parasite (capacitor) supply.
As an alternative, the DS1820 may also be powered
from an external 5 volts supply.

Communicationto the DS1820is via a 1-Wire port. With
the 1-Wire port, the memory and control functions will
not be available before the ROM function protocol has
been established. The master must first provide one of
five ROM function commands: 1) Read ROM, 2) Match
ROM, 3) Search ROM, 4) Skip ROM, or 5) Alarm
Search. These commands operate on the 64-bit
lasered ROM portion of each device and can single out

DS1820 BLOCK DIAGRAM Figure 1

a specific device if many are present on the 1-Wire line
as well as indicate to the Bus Master how many and
whattypes of devices are present. Aftera ROM function
sequence has been successfully executed, the memory
and control functions are accessible and the master
may then provide any one of the six memory and control
function commands.

One control function command instructs the DS1820 to
perform a temperature measurement. The result of this
measurement will be placed in the DS1820’s scratch-
pad memory, and may be read by issuing a memory
function command which reads the contents of the
scratchpad memory. The temperature alarm triggers
TH and TL consist of one byte EEPROM each. If the
alarm search command is not applied to the DS1820,
these registers may be used as general purpose user
memory. Writing TH and TL is done using a memory
function command. Read access to these registers is
through the scratchpad. All data is read and written
least significant bit first.

[a]e] 64-BIT ROM
AND
1-WIRE PORT

INTERNAL Vop

POWER

Voo SUPPLY
SENSE

MEMORY AND
CONTROL LOGIC
TEMPERATURE SENSOR
SCRATCHPAD
- HIGH TEMPERATURE
TRIGGER, TH

"L

LOW TEMPERATURE
TRIGGER, TL

8-BIT CRC
GENERATOR

021497 2/27



Ds1820

PARASITE POWER

The block diagram (Figure 1) shows the parasite pow-
ered circuitry. This circuitry “steals” powerwhenever the
110 or Vpp pins are high. I/0 will provide sufficient power
as long as the specified timing and voltage require-
ments are met (see the section titled “1-Wire Bus Sys-
tem”). The advantages of parasite power are two—fold:
1) by parasiting off this pin, no local power source is
needed for remote sensing of temperature, and 2) the
ROM may be read in absence of normal power.

In order for the DS1820 to be able to perform accurate
temperature conversions, sufficient power must be pro-
vided overthe I/O line when a temperature conversionis
taking place. Since the operating current of the DS 1820
is up to 1 mA, the I/O line will not have sufficient drive
due to the 5K pull-up resistor. This problem is particu-
larly acute if several DS1820's are on the same I/O and
attempting to convert simultaneously.

There are two ways to assure that the DS1820 has suffi-
cient supply current during its active conversion cycle.
The first is to provide a strong pull-up on the 1/O line
whenever temperature conversions or copies to the E2
memory are taking place. This may be accomplished by
using a MOSFET to pull the I/O line directly to the power
supply as shown in Figure 2. The I/O line must be
switched over to the strong pull-up within 10 ps maxi-
mum after issuing any protocol that involves copying to
the E2 memory or initiates temperature conversions.
When using the parasite power mode, the Vpp pin must
be tied to ground.

Another method of supplying current to the DS1820 is
through the use of an external power supply tied to the

Vpp pin, as shown in Figure 3. The advantage to this is
thatthe strong pull-upis notrequiredonthe 1/O line, and
the bus master need not be tied up holding that line high
during temperature conversions. This allows other data
traffic on the 1-Wire bus during the conversion time. In
addition, any numberof DS1820’s may be placed on the
1-Wire bus, and ifthey all use external power, they may
all simultaneously perform temperature conversions by
issuing the Skip ROM command and then issuing the
Convert T command. Note that as long as the external
power supply is active, the GND pin may not be floating.

The use of parasite power is not recommended above
100°C, since it may not be able to sustain communica-
tions given the higher leakage currents the DS1820
exhibits at these temperatures. For applications in
which such temperatures are likely, it is strongly recom-
mended that Vpp be applied to the DS1820.

For situations where the bus master does not know
whether the DS1820's on the bus are parasite powered
or supplied with external Vpp, a provision is made in the
DS1820 to signal the power supply scheme used. The
bus master can determine if any DS1820's are on the
bus which require the strong pull-up by sending a Skip
ROM protocol, then issuing the read power supply com-
mand. After this command is issued, the master then
issues read time slots. The DS1820 will send back “0"
on the 1-Wire bus if it is parasite powered; it will send
back a“1"ifitis powered from the Vpp pin. If the master
receives a “0", it knows that it must supply the strong
pull-up on the I/O line during temperature conversions.
See “Memory Command Functions” section for more
detail on this command protocol.

STRONG PULL-UP FOR SUPPLYING DS1820 DURING TEMPERATURE CONVERSION Figure 2

47K
pP

+5V

DS1820

GND Voo

o

021497 3/27
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MAX7219/MAX7221

Serially Interfaced, 8-Digit LED Display Drivers

General Descvription

The MAX7219/MAX7221 are compact, serial input/out-
put common-cathode display drivers that interface
microprocessors (UPs) to 7-segment numeric LED dis-
plays of up to 8 digits, bar-graph displays, or 64 indi-
vidual LEDs. Included on-chip are a BCD code-B
decoder, multiplex scan circuitry, segment and digit
drivers, and an 8x8 static RAM that stores each digit.
Only one external resistor is required to set the seg-
ment current for all LEDs. The MAX7221 is compatible
with SPI™ QSPI™, and MICROWIRE™, and has slew-
rate-limited segment drivers to reduce EMI.

A convenient 4-wire serial interface connects to all
common pPs. Individual digits may be addressed and
updated without rewriting the entire display. The
MAX7219/MAX7221 also allow the user to select code-
B decoding or no-decode for each digit.

The devices include a 150pA low-power shutdown
mode, analog and digital brightness control, a scan-
limit register that allows the user to display from 1 to 8
digits, and a test mode that forces all LEDs on.

For applications requiring 3V operation or segment
blinking, refer to the MAX6951 data sheet.

Applications
Panel Meters
LED Matrix Displays

Bar-Graph Displays
Industrial Controllers

Pin Configuration

Features

10MHz Serial Interface

Individual LED Segment Control
Decode/No-Decode Digit Selection

150pA Low-Power Shutdown (Data Retained)
Digital and Analog Brightness Control
Display Blanked on Power-Up

Drive Common-Cathode LED Display

Slew-Rate Limited Segment Drivers
for Lower EMI (MAX7221)

4 SPI, QSPI, MICROWIRE Serial Interface (MAX7221)
4 24-Pin DIP and SO Packages

> ¢ S S > > > o

Ordering Information

TOP VIEW —
oin 1] [24] pour
0o [2] 23] sG D
DIG4 [3] 22] se6 oP
GND [4] 21] se6E
0IG6 5 ] it 20] seG ¢
D62 [6] [19] v+
063 [7] 18] I1sET
DiG7 [8] 17] sE6 6
ano [9] 16] se6 B
0IG 5 [10) 15] seG F
0IG 1 [11] 14] SEG A
L0AD (C3) [12] 1] oLk
() MAX7221 ONLY DIP/SO

PART TEMP RANGE  PIN-PACKAGE
MAX7219CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX7219CWG 0°C to +70°C 24 Wide SO
MAX7219C/D 0°C to +70°C Dice*

MAX7219ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX7219EWG  -40°C to +85°C 24 Wide SO
MAX7219ERG  -40°C to +85°C 24 Narrow CERDIP

Ordering Information continued at end of data sheet.
*Dice are specified at Ta = +25°C.

Typical Application Circuit

l 0000 0
oo o0 000,
T T T T T T
+5V
19
9.5%0 ™
181 g7 DIG 0-DIG 7 —=
80IGITS
1 MAX7219
Ll OIN' ppax7221
TL ] LA (C3)
SeK 18] o1k SES?ES'DGF; .
o] i 8 SEGMENTS
GND
7
() MAX7221 ONLY 8-DIGIT uP DISPLAY

SPI and QSP! are trademarks of Motorola Inc. MICROWIRE is a trademark of National Semiconductor Corp.

For pricing, delivery, and ordering information, please contact Maxim Direct
at 1-888-629-4642, or visit Maxim’s website at www.maximintegrated.com.

19-4452; Rev 4; 7/03



MAX7219/MAX7221

Serially Interfaced, 8-Digit LED Display Drivers

ABSOLUTE MAXIMUM RATINGS
Voltage (with respect to GND)

Operating Temperature Ranges (TMIN to TMAX)

B s hopnes e i s o e S ] -0.3V to BV MAX7219C_G/MAXT221C_G .o 0°C to +70°C
DIN, CLK, LOAD, CS ... -0.3V to 6V MAX7219E_G/MAX7221E_G .. .-40°C to +85°C
Al Other PiNS ..o -0.3Vto (V+ + 0.3V) Storage Temperature Range ...

Current Lead Temperature (soldering, 10s) ................................. +300°C
DIG 0-DIG 7 Sink Current... ...500mA
SEG A-G, DP Source Current . ... 100mA

Conlinuous Power Dissipation (TA = +85°C)
Narrow Plastic DIP (derate 13.3mW/°C
BN B 7 e s e T o 1066mwW
Wide SO (derate 11.8mW/°C above +70°C)................. 941 mw
Narrow CERDIP (derate 12.5mW/°C above +70°C) ...1000mW

Stresses beyond those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum raling conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(V+ =5V £10%, RseT = 9.53kQ £1%, Ta = TMIN to Tmax, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage V+ 4.0 5.5 \%
Shutdown Supply Current |+ All digital inputs at V+ or GND, Ta = +25°C 150 PA

RSET = open circuit 8
Operating Supply Current I+ All segments and decimal point on, mA

330

ISEG_ = -40mA
Display Scan Rate fosc 8 digits scanned 500 800 1300 Hz
Digit Drive Sink Current IDigIT | V+ =5V, Vout = 0.65V 320 mA
Segment Drive Source Current IseG Ta = +25°C, V+ = 5V, VouTt = (V+ - 1V) -30 -40 -45 mA
Segment Current Slew Rate & _ _
(MAX7221 only) AlSEG/AL | Ta = +25°C, V+ = BY, Vout = (V+ - 1V) 10 20 50 mA/us
Segment Drive Current Matching | Alsga 3.0 %
Digit Drive Leakage o _
(MAX7221 only) IpigiT | Digit off, VpigiT = V+ -10 LA
Segment Drive Leakage _
(MAX7221 only) ISEG Segment off, Vgeg = OV 1 WA
Digit Drive Source Current o
(MAX7219 only) loigit | Digit off, VoigiT = (V+ - 0.3V) 2 mA
Segment Drive Sink Current
(MAX7219 only) ISEG Segment off, Vseg = 0.3V 5 mA
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ELECTRICAL CHARACTERISTICS (continued)

(V+ =5V £10%, RseT = 9.53kQ £1%, TA = TMIN to TmaX, unless otherwise noted.)

PARAMETER I SYMBOL ’ CONDITIONS MIN TYP MAX UNITS

LOGIC INPUTS
Input Current DIN, CLK,
LOAD. CS i1, e | ViIN= 0V or V+ 1 1 LA
Logic High Input Voltage VIH 35 \
Logic Low Input Voltage ViL 0.8 \
Output High Voltage VoH DOUT, ISOURCE = -1mA V+ -1 v
Output Low Voltage VoL DOUT, Isink = 1.6mA 0.4 )
Hysteresis Voltage AV DIN, CLK, LOAD, CS 1 v
TIMING CHARACTERISTICS
CLK Clock Period tcp 100 ns
CLK Pulse Width High tCH 50 ns
CLK Pulse Width Low tcL 50 ns
CS Fall to SCLK Rise Setup Time

2 ns
(MAX7221 only) Icss °
CLK Rise to CS or LOAD Rise A 0 -
Hold Time s
DIN Setup Time tos 25 ns
DIN Hold Time tOH 0 ns
Output Data Propagation Delay too CLoAD = 50pF 25 ns
Load-Rising Edge to Next Clock
Rising Edge (MAX7219 only) ek L ns
Minimum CS or LOAD Pulse
High tcsw 50 ns
Data-to-Segment Delay tDsPD 2.25 ms
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(V+ = +5V, Ta = +25°C, unless otherwise noted.)
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Pin Description

PIN NAME FUNCTION
1 DIN Serial-Data Input. Data is loaded into the internal 16-bit shift register on CLK's rising edge.
23 5.8 Eight-Digit Drive Lines that sink current from the display common cathode. The MAX7219 pulls
‘10‘ 11 ' DIG 0-DIG 7 the digit outputs to V+ when turned off. The MAX7221's digit drivers are high-impedance when
3 turned off.
4,9 GND Ground (both GND pins must be connected)
LOAD ‘ ; IO
s (MAX7219) Load-Data Input. The last 16 bits of serial data are latched on LOAD's rising edge.
CS Chip-Select Input. Serial data is loaded into the shift register while CS is low. The last 16 bits of
(MAX7221) serial data are latched on CS's rising edge.
Serial-Clock Input. 10MHz maximum rate. On CLK's rising edge, data is shifted into the inter-
13 CLK nal shift register. On CLK's falling edge, data is clocked out of DOUT. On the MAX7221, the
CLK input is active only while CS is low.
14-17 SEG A-SEG G Seven Segment Drives and Decimal Point Drive that source current to the display. On the
y ‘ MAX7219, when a segment driver is turned off it is pulled to GND. The MAX7221 segment dri-
20-23 DP ok
vers are high-impedance when turned off,
Connect to Vpp through a resistor (RseT) to set the peak segment current (Refer to Selecting
18 ISET j : ; :
RseT Resistor and Using External Drivers section).
19 V+ Positive Supply Voltage. Connect to +5V.
o4 DOUT Serial-Data Output. The data into DIN is valid at DOUT 16.5 clock cycles later. This pin is used
to daisy-chain several MAX7219/MAX7221's and is never high-impedance.

Functional Diagram

SEG A-SEG G, DP

SEGMENT DRIVERS

DIG 0-DIG 7

DIGIT DRIVERS

A A T f 8
4
/rB FP SHUTDOWN REGISTER —I
CODEB | >  MODEREGISTER INTENSITY
Vi ROM WITH PULSE-
BYPASS | INTENSITY REGISTER [—— WIDTH
Regr 3 = SCAN-LIMIT REGISTER MODULATOR
SEGMENT A8 | DISPLAY-TEST REGISTER
—— CURRENT 8x8
REFERENCE DUAL-PORT [ MULTIPLEX
SRAM T—P SCAN
Y ADDRESS CIRCUITRY
B )2 t »8 | REGISTER
LOAD (CS) = DECODER

4

oin =—— 00 o1 [02 03 {04 [ 05 [ ps [ o7 ] pa | ne [oto]o11]ote[o1a[pra]ots| |— pour

BEEEEEIXKEEEX,

CLK »-

() MAX7221 ONLY

(LSB) (MSB)
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Figure 1. Timing Diagram

Table 1. Serial-Data Format (16 Bits)

D15 | D14 | D13 | D12 | D11 [D10| D9 | D8

D7|D5fD5|D4]Ds|Dz|Dw|Do

X X X X ADDRESS

MSB DATA LSB

Detailed Description

MAX7219/MAX7221 Differences
The MAX7219 and MAX7221 are identical except for
two parameters: the MAX7221 segment drivers are
slew-rate limited to reduce electromagnetic interfer-
ence (EMI), and its serial interface is fully SPI compati-
ble.

Serial-Addressing Modes
For the MAX7219, serial data at DIN, sent in 16-bit
packets, is shifted into the internal 16-bit shift register
with each rising edge of CLK regardless of the state of
LOAD. For the MAX7221, CS must be low to clock data
in or out. The data is then latched into either the digit or
control registers on the rising edge of LOAD/CS.
LOAD/CS must go high concurrently with or after the
16th rising clock edge, but before the next rising clock
edge or data will be lost. Data at DIN is propagated
through the shift register and appears at DOUT 16.5
clock cycles later. Data is clocked out on the falling
edge of CLK. Data bits are labeled DO-D15 (Table 1).
D8-D11 contain the register address. DO-D7 contain
the data, and D12-D15 are "don't care” bits. The first
received is D15, the most significant bit (MSB).

Digit and Control Registers
Table 2 lists the 14 addressable digit and control regis-
ters. The digit registers are realized with an on-chip,
8x8 dual-port SRAM. They are addressed directly so
that individual digits can be updated and retain data as
long as V+ typically exceeds 2V. The control registers
consist of decode mode, display intensity, scan limit
(number of scanned digits), shutdown, and display test
(all LEDs on).

Shutdown Mode
When the MAX7219 is in shutdown mode, the scan oscil-
lator is halted, all segment current sources are pulled to
ground, and all digit drivers are pulled to V+, thereby
blanking the display. The MAX7221 is identical, except
the drivers are high-impedance. Data in the digit and
control registers remains unaltered. Shutdown can be
used to save power or as an alarm to flash the display by
successively entering and leaving shutdown mode. For
minimum supply current in shutdown mode, logic inputs
should be at ground or V+ (CMOS-logic levels).
Typically, it takes less than 250ps for the MAX7219/
MAX7221 to leave shutdown mode. The display driver
can be programmed while in shutdown mode, and
shutdown mode can be overridden by the display-test
function.
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Table 2. Register Address Map

ADDRESS i
REGRIER %1152“ D11 | D10 | D9 | D8 | CODE
No-Op X 0 0 0 0xX0
Digit O X 0 0 0 1 0xx1
Digit 1 X 0 0 1 0 | oxx2
Digit 2 X 0 0 1 1 0xX3
Digit 3 X 0 1 0 0 | Oxx4
Digit 4 X 0 1 0 1 0xX5
Digit 5 X 0 1 1 0 | OxX6
Digit 6 X 0 1 1 1 OxX7
Digit 7 X 1 0 0 0 | OxX8
azz‘;de X 1] o | o] 1| oxxe
Intensity X 1 1 0 OxXA
Scan Limit X 1 1 1 0xXB
Shutdown X 1 1 0 0 0xXC
?;i?'ay X 1 1 1 1| oxxF

Initial Power-Up
On initial power-up, all control registers are reset, the
display is blanked, and the MAX7219/MAX7221 enter
shutdown mode. Program the display driver prior to
display use. Otherwise, it will initially be set to scan one
digit, it will not decode data in the data registers, and
the intensity register will be set to its minimum value.

Decode-Mode Register
The decode-mode register sets BCD code B (0-9, E, H,
L, P, and -) or no-decode operation for each digit. Each
bit in the register corresponds to one digit. A logic high
selects code B decoding while logic low bypasses the
decoder. Examples of the decode mode control-regis-
ter format are shown in Table 4.

When the code B decode mode is used, the decoder
looks only at the lower nibble of the data in the digit
registers (D3-D0), disregarding bits D4-D6. D7, which
sets the decimal point (SEG DP), is independent of the
decoder and is positive logic (D7 = 1 turns the decimal
point on). Table 5 lists the code B font.

When no-decode is selected, data bits D7-DO corre-
spond to the segment lines of the MAX7219/MAX7221.
Table 6 shows the one-to-one pairing of each data bit
to the appropriate segment line.

Table 3. Shutdown Register Format (Address (Hex) = 0xXC)

REGISTER DATA
MODE ADDRESS CODE
(HEX) D7 D6 D5 D4 D3 D2 D1 DO
G 0XXC X X X X X X X 0
Mode
Wormal 0xXC X X X X X X X 1
Operation
Table 4. Decode-Mode Register Examples (Address (Hex) = 0xX9)
REGISTER DATA HEX
DECODE MODE
D7 D6 D5 D4 D3 D2 D1 DO CODE
No decode for digits 7-0 0 0 0 0 0 0 0 0 0x00
Code B decode for digit 0
No decode for digits 7-1 v 4 2 0 o 0 g L Rxgl
Code B decode for digits 3-0
No decode for digits 7-4 g 0 o - i ! ! L B
Code B decode for digits 7-0 1 1 1 1 1 1 1 1 OxFF
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Table 5. Code B Font

REGISTER DATA ON SEGMENTS =1
7-SEGMENT
CHARACTER | D7* | D6-D4 | D3 D2 D1 Do | DP* A B c D E F G
0 X 0 0 0 0 1 1 1 1 1 1 0
1 X 0 0 0 1 0 1 1 0 0 0 0
) X 0 0 1 0 1 1 0 1 1 0 1
3 X 0 0 1 1 1 1 1 1 0 0 1
4 X 0 1 0 0 0 1 1 0 0 1 1
5 X 0 1 0 1 1 0 1 1 0 1 1
6 X 0 1 1 0 1 0 1 1 1 1 1
7 X 0 1 1 1 1 1 1 0 0 0 0
8 X 1 0 0 0 1 1 1 1 1 1 1
9 X 1 0 0 1 1 1 1 1 0 1 1
— X 1 0 1 0 0 0 0 0 0 0 1
E X 1 0 1 1 1 0 0 1 i 1 1
H X 1 1 0 0 0 1 1 0 1 1 1
L X 1 1 0 1 0 0 0 1 1 1 0
P X 1 1 1 0 1 1 0 0 1 1 1
blank X 1 1 1 1 0 0 0 0 0 0 0

*The decimal point is set by bit D7 = 1

Table 6. No-Decode Mode Data Bits and
Corresponding Segment Lines

1
EU Dc

9

STANDARD 7-SEGMENT LED

REGISTER DATA
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Corresponding

Segment Line o1 & & g 4 B F g

Intensity Control
and Interdigit Blanking
The MAX7219/MAX7221 allow display brightness to be
controlled with an external resistor (RSgT) connected
between V+ and ISET. The peak current sourced from
the segment drivers is nominally 100 times the current
entering ISET. This resistor can either be fixed or vari-
able to allow brightness adjustment from the front
panel. Its minimum value should be 9.53kQ, which typi-
cally sets the segment current at 40mA. Display bright-
ness can also be controlled digitally by using the
intensity register.
Digital control of display brightness is provided by an
internal pulse-width modulator, which is controlled by
the lower nibble of the intensity register. The modulator
scales the average segment current in 16 steps from a
maximum of 31/32 down to 1/32 of the peak current set
by RSeT (15/16 to 1/16 on MAX7221). Table 7 lists the
intensity register format. The minimum interdigit blank-
ing time is set to 1/32 of a cycle.
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Table 7. Intensity Register Format (Address (Hex) = 0xXA)

DUTY CYCLE HEX
D7 D6 D5 D4 D3 D2 D1 DO
MAX7219 MAX7221 CODE
(m1if1 3§n) (r;i’; : gn) X X X X 0 0 0 0 0XX0
3/32 2/16 X X X X 0 0 0 1 OxX1
5/32 3/16 X X X X 0 0 1 0 OxX2
7/32 4/16 X X X X 0 0 1 1 0xX3
9/32 5/16 X X X X 0 1 0 0 OxX4
11/32 6/16 X X X X 0 1 0 1 OxX5
13/32 7116 X X X X 0 1 1 0 OxX6
15/32 8/16 X X X X 0 1 1 1 OxX7
17/32 9/16 X X X X 1 0 0 0 0xX8
19/32 10/16 X X X X 1 0 0 1 0xX9
21/32 11/16 X X X X 1 0 1 0 OxXA
23/32 12/16 X X X X 1 0 1 1 OxXB
25/32 13/16 X X X X 1 1 0 0 0xXC
27/32 14/16 X X X X 1 1 0 1 0xXD
29/32 15/16 X X X X 1 1 1 0 OxXE
31/32 (r;::c?n) X X X X 1 1 1 1 OxXF
Table 8. Scan-Limit Register Format (Address (Hex) = 0xXB)
SCAN LIMIT REGISTER DATA HEX
D7 D6 D5 D4 D3 D2 D1 DO CODE
Display digit 0 only* X X X X X 0 0 0 0xX0
Display digits 0 & 1* X X X X X 0 0 1 0xX1
Display digits 0 1 2* X X X X X 0 1 0 0xX2
Display digits 012 3 X X X X X 0 1 1 0xX3
Display digits 0123 4 X X X X X 1 0 0 OxX4
Display digits 012345 X X X X X 1 0 1 0xX5
Display digits 0123456 X X X X X 1 1 0 0xX6
Display digits 01234567 X X X X X 1 1 1 0xX7

*See Scan-Limit Register section for application.

Scan-Limit Register
The scan-limit register sets how many digits are dis-
played, from 1 to 8. They are displayed in a multiplexed
manner with a typical display scan rate of 800Hz with 8
digits displayed. If fewer digits are displayed, the scan
rate is 8fosc/N, where N is the number of digits

Maxim Integrated

scanned. Since the number of scanned digits affects
the display brightness, the scan-limit register should
not be used to blank portions of the display (such as
leading zero suppression). Table 8 lists the scan-limit
register format.
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If the scan-limit register is set for three digits or less,
individual digit drivers will dissipate excessive amounts
of power. Consequently, the value of the RSgT resistor
must be adjusted according to the number of digits dis-
played, to limit individual digit driver power dissipation.
Table 9 lists the number of digits displayed and the
corresponding maximum recommended segment cur-
rent when the digit drivers are used.

Display-Test Register
The display-test register operates in two modes: normal
and display test. Display-test mode turns all LEDs on
by overriding, but not altering, all controls and digit reg-
isters (including the shutdown register). In display-test
mode, 8 digits are scanned and the duty cycle is 31/32
(15/16 for MAX7221). Table 10 lists the display-test reg-
ister format.

Table 9. Maximum Segment Current for
1-, 2-, or 3-Digit Displays

NUMBER OF DIGITS MAX'“C"SﬁRSEEN‘?rMENT
DISPLAYED
(mA)
1 10
20
30

Table 10. Display-Test Register Format
(Address (Hex) = 0xXF)

REGISTER DATA
MODE
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
e x il lxlxlx]o
Operation
Display Test
- X X X X X X X 1

Note: The MAX7219/MAX7221 remain in display-test mode
(all LEDs on) until the display-test register is reconfigured
for normal operation.

No-Op Register
The no-op register is used when cascading MAX7219s
or MAX7221s. Connect all devices' LOAD/CS inputs
together and connect DOUT to DIN on adjacent
devices. DOUT is a CMOS logic-level output that easily
drives DIN of successively cascaded parts. (Refer to
the Serial Addressing Modes section for detailed infor-
mation on serial input/output timing.) For example, if
four MAX7219s are cascaded, then to write to the

10

fourth chip, sent the desired 16-bit word, followed by
three no-op codes (hex 0xXX0X, see Table 2). When
LOAD/CS goes high, data is latched in all devices. The
first three chips receive no-op commands, and the
fourth receives the intended data.

Applications Information

Supply Bypassing and Wiring
To minimize power-supply ripple due to the peak digit
driver currents, connect a 10pF electrolytic and a 0.1pF
ceramic capacitor between V+ and GND as close to
the device as possible. The MAX7219/MAX7221 should
be placed in close proximity to the LED display, and
connections should be kept as short as possible to
minimize the effects of wiring inductance and electro-
magnetic interference. Also, both GND pins must be
connected to ground.

Selecting Rser Resistor and
Using External Drivers
The current per segment is approximately 100 times
the current in ISET. To select RsgT, see Table 11. The
MAX7219/MAX7221's maximum recommended seg-
ment current is 40mA. For segment current levels
above these levels, external digit drivers will be need-
ed. In this application, the MAX7219/MAX7221 serve
only as controllers for other high-current drivers or tran-
sistors. Therefore, to conserve power, use RSeT = 47kQ
when using external current sources as segment dri-
vers.

The example in Figure 2 uses the MAX7219/MAX7221's
segment drivers, a MAX394 single-pole double-throw
analog switch, and external transistors to drive 2.3"
AND2307SLC common-cathode displays. The 5.6V
zener diode has been added in series with the decimal
point LED because the decimal point LED forward volt-
age is typically 4.2V. For all other segments the LED
forward voltage is typically 8V. Since external transis-
tors are used to sink current (DIG 0 and DIG 1 are used
as logic switches), peak segment currents of 45mA are
allowed even though only two digits are displayed. In
applications where the MAX7219/MAX7221's digit dri-
vers are used to sink current and fewer than four digits
are displayed, Table 9 specifies the maximum allow-
able segment current. RseT must be selected accord-
ingly (Table 11).

Refer to the Continuous Power Dissipation section of
the Absolute Maximum Ratings to calculate acceptable
limits for ambient temperature, segment current, and
the LED forward-voltage drop.
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Table 11. RSET vs. Segment Current and
LED Forward Voltage

ISEG (mA) b ohb
1.5 2.0 2.5 3.0 3.5
40 12.2 11.8 11.0 10.6 9.69
30 17.8 17.1 15.8 15.0 14.0
20 29.8 28.0 25.9 245 22,6
10 66.7 63.7 59.3 554 51.2

Computing Power Dissipation
The upper limit for power dissipation (PD) for the
MAX7219/MAX7221 is determined from the following
equation:

PD = (V4 x 8mA) + (V+ - VLED)DUTY x IsgG x N)
where:

V+ = supply voltage

DUTY = duty cycle set by intensity register

N = number of segments driven (warst case is 8)

VLED = LED forward voltage

ISEG = segment current set by RseT
Dissipation example:

ISEG = 40mA, N = 8, DUTY = 31/32, VLED = 1.8V at
40mA, V+ = 5.25V

PD = (5.25V x 8mA) + (5.25V - 1.8V)(31/32 x
40mA x 8) = 1.11W

Thus, for a CERDIP package (6Ja = +80°C/W from
Table 12), the maximum allowed ambient temperature
Ta is given by:

Tymax) = Ta + PD x Bya

150°C = Ta +1.11W x 80°C/W
where Ta = +61.2°C.

The Ta limits for PDIP and SO packages in the dissipation
example above are +66.7°C and +55.6°C, respectively.

Maxim Integrated

Table 12. Package Thermal Resistance
Data

PACKAGE THERMAL RESISTANCE
(6uA)
24 Narrow DIP +75°C/W
24 Wide SO +85°C/W
24 CERDIP +80°C/W

Maximum Junction Temperature (Ty) = +150°C

Maximum Ambient Temperature (Ta) = +85°C

Cascading Drivers
The example in Figure 3 drives 16 digits using a 3-wire
uP interface. If the number of digits is not a multiple of
8, set both drivers’ scan limits registers to the same
number so one display will not appear brighter than the
other. For example, if 12 digits are need, use 6 digits
per display with both scan-limit registers set for 6 digits
so that both displays have a 1/6 duty cycle per digit. If
11 digits are needed, set both scan-limit registers for 6
digits and leave one digit driver unconnected. If one
display for 6 digits and the other for 5 digits, the sec-
ond display will appear brighter because its duty cycle
per digit will be 1/5 while the first display's will be 1/6.
Refer to the No-Op Register section for additional infor-
mation.
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Figure 2. MAX7219/MAX7221 Driving 2.3in Displays
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Figure 3. Cascading MAX7213/MAX7221s to Drive 16 Seven-Segment LED Digits
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Chip Topography

__Ordering Information (continued)

PART TEMP RANGE  PIN-PACKAGE
MAX7221CNG 0°C to +70°C 24 Narrow Plastic DIP GND DIG7 DIG3 DIG2 DIGG GND
MAX7221CWG 0°C to +70°C 24 Wide SO ” ﬁ_—T
MAX7221C/D 0°C to +70°C Dice*
MAX7221ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX7221EWG -40°C to +85°C 24 Wide SO

MAX7221ERG -40°C to +85°C 24 Narrow CERDIP

*Dice are specified al Ta = +25°C.
_0.093"

SEGB T ISET SEGC T SEG DP

SEG G SEGE
0.080"

- (2.03mm)

TRANSISTOR COUNT: 5267
SUBSTRATE CONNECTED TO GND
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Package Information

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information

go to www.maxim-ic.com/packages.)
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NOTES:

1. DXE DO NOT INCLUDE MOLD FLASH.

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006").
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004").

4, CONTROLLING DIMENSION: MILLIMETERS.
5. MEETS JEDEC MSO013.
6. N = NUMBER OF PINS.

SIDE VIEW

INCHES MILLIMETERS
DIM [ MIN MAX MIN MAX
A 0.093 | 0.104 2.35 2.65
Al 0.004 | 0.012 0.10 0.30
B 0.014 | 0.019 0.35 0.49
C 0.009 | 0.013 0.23 0.32
e 0.050 1.27
E 0.201 | 0.299 7.40 7.60
H 0.394 | 0.419 | 10.00 [ 10.65
L 0.016 | 0.050 0.40 1.27
VARIATIONS:

INCHES MILLIMETERS
DIM [ MIN MAX MIN MAX | N [MS013
D 0.398 | 0413 | 10.10 | 10.50 |16]| AA
D 0447 | 0463 | 1135 | 1175 |18| AB
D 0496 | 0.512 12.60 13.00 |20 AC
D 0.598 | 0.614 15.20 | 1560 [24] AD
D 0.697 | 0.713 17.70 | 18.10 (28] AE

=i

PROPRIETARY INFORMATION

TITLE.

PACKAGE QUTLINE, .300" SOIC

REV,

B

APPROVAL DOCUMENT CONTROL NO.

21-0042

A

Maxim Integrated
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MAX7219/MAX7221
Serially Interfaced, 8-Digit LED Display Drivers

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information
go to www.maxim-ic.com/packages.)

PDIPN.EPS

E
=
i \
Mo a-_ys- [
\__i{' 0--15 \\:
G
"_EA_"
eB
INCHES MILLIMETERS INCHES MILLIMETERS
MIN | MAX | MIN [ MAX MIN [ MAX | MIN | MAX [ N [Hs001
A|-—— 10180 | -—— |4.572 0.34810.390| 8.84 | 9.1 [8 |AB
A1]0.015 [-——- [0.38 [ —— 0.735]0.765(18.67 |19.43 |14 |AC

A2[0.125 (0175 [3.18 |4.45
A3[0.055 [0.080 [1,40 [2.03
B [0.015 [0.022 |0.381 [0.56
BL]0.045 [0.065 [L14 .65
C [0.008 [0.014 [0.2__[0.355
D1[0.005 [0.080 [0.13_[2.03
E [0.300 [0.325]7.62 18.26 | NOTES:

£1[0.24010.310 [6.10 [7.87  MBLD FLASH R PROTRUSIONS NoT

TO EXCEED ASmm (0067

L
2
: : 3, CONTROLLING DIMENSION MILLIMETER
eA| 0.300 BSC. | 7.62 BSC 4 MEETS JEDEC MSO01-XX AS SHOWN
5
6.

0.745]0.765(18.92 |19.43 |16 |AA
0.885]0.915 |22.48|23.24|18 |AD
1.015 |1.045 |25.78|26.54(20 |AE
114 1265 |28.96|32.13 [24]|AF
1,360 [1.380 |34.54|35.05 [28|*5

giggigjg|g|g

eLB 001?50 U|0B185([:]‘ alg‘alf I3Bglc . : }SP;MIA&%\;ETEA%%EC MO-0S8AB

. N = NUMBER OF PINS

\.

( !PACKAGE FAMILY OUTLINE: PDIP 300° U 21-0043 Q‘
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Serially Interfaced, 8-Digit LED Display Drivers

9™ maxim
Ll integrated.

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time. The parametric values (min and max limits) shown in the Electrical
Characteristics table are guaranteed. Other parametric values quoted in this data sheet are provided for guidance.
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DHT 11 Humidity & Temperature
Sensor

1. Introduction

This DFRobot DHT11 Temperature & Humidity Sensor features a temperature & humidity sensor
complex with a calibrated digital signal output. By using the exclusive digital-signal-acquisition
technique and temperature & humidity sensing technology, it ensures high reliability and
excellent long-term stability. This sensor includes a resistive-type humidity measurement
component and an NTC temperature measurement component, and connects to a high-
performance 8-bit microcontroller, offering excellent quality, fast response, anti-interference
ability and cost-effectiveness.

Page | 2



Each DHT11 element is strictly calibrated in the laboratory that is extremely accurate on
humidity calibration. The calibration coefficients are stored as programmes in the OTP memory,
which are used by the sensor’s internal sighal detecting process. The single-wire serial interface
makes system integration quick and easy. Its small size, low power consumption and up-to-20
meter signal transmission making it the best choice for various applications, including those
most demanding ones. The component is 4-pin single row pin package. It is convenient to

YT

NN T

G R

e

B i ol bl

connect and special packages can be provided according to users’ request.

2. Technical Specifications:

Overview:

Iltem Measurement | Humidity Temperature | Resolution Package
Range Accuracy Accuracy

DHT11 20-90%RH T 5%RH =20 1 4 Pin Single
0-50 C Row
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ifications:

Parameters | Conditions Minimum | Typical Maximum
Humidity
Resolution 1%RH 1%RH 1%RH
8 Bit

Repeatability + 1%RH
Accuracy 25C +4%RH

0-50°C +5%RH
Interchangeability | Fully Interchangeable
Measurement (o} ®) 30%RH 90%RH
Range 25¢ 20%RH 90%RH

50°C 20%RH 80%RH
Response Time 1/e(63%)25C, |6S 10S 15:5
(Seconds) 1m/s Air
Hysteresis + 1%RH
Long-Term Typical +1%RH/year
Stability
Temperature
Resolution 1¢ 1'¢ 1€

8 Bit 8 Bit 8 Bit

Repeatability +1°C
Accuracy +=1°C =200
Measurement 0C 50°C
Range
Response Time 1/e(63%) 6S 305§
(Seconds)
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3. Typical Application (Figure 1)
VDD VDD

5K 1Pin

MCU |=—222 22| DHT11

4Pin

GND

Figure 1 Typical Application
Note: 3Pin — Null; MCU = Micro-computer Unite or single chip Computer

When the connecting cable is shorter than 20 metres, a 5K pull-up resistor is recommended,;
when the connecting cable is longer than 20 metres, choose a appropriate pull-up resistor as
needed.

4. Power and Pin

DHT11’s power supply is 3-5.5V DC. When power is supplied to the sensor, do not send any
instruction to the sensor in within one second in order to pass the unstable status. One
capacitor valued 100nF can be added between VDD and GND for power filtering.

5. Communication Process: Serial Interface (Single-Wire Two-Way)
Single-bus data format is used for communication and synchronization between MCU and
DHT11 sensor. One communication process is about 4ms.

Data consists of decimal and integral parts. A complete data transmission is 40bit, and the
sensor sends higher data bit first.
Data format: 8bit integral RH data + 8bit decimal RH data + 8bit integral T data + 8bit decimal T

data + 8bit check sum. If the data transmission is right, the check-sum should be the last 8bit of
"8bit integral RH data + 8bit decimal RH data + 8bit integral T data + 8bit decimal T data".
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5.1 Overall Communication Process (Figure 2, below)

When MCU sends a start signal, DHT11 changes from the low-power-consumption mode to the
running-mode, waiting for MCU completing the start signal. Once it is completed, DHT11 sends a
response signal of 40-bit data that include the relative humidity and temperature information to
MCU. Users can choose to collect (read) some data. Without the start signal from MCU, DHT11
will not give the response signal to MCU. Once data is collected, DHT11 will change to the low-
power-consumption mode until it receives a start signal from MCU again.

Data transmission completed;

— MCUSendsout fb— —md  DHTSends |g— —ml  QupuiDate Ly
it  resistor pulls up bus's voltage
| Sunsigl | | - outresponse |1t |
o signal P = for next transmission
v " | o \
y | | |
GND----- AR B Jen B
‘ ‘ Pullup & ‘ ,I’ullupwllag:I ,' P
SINGLE-BUS it for and get ready pieort oo
OUTPUT -l ensor - o for sensor's = - Output Data; 1-bit *1" down bus’s
response E output ;;é:?ﬁ‘
Lines
explaination .
Lol
MCU Signal DHT Signal

Figure 2 Overall Communication Process

».2 MCU Sends out Start Signal to DHT (Figure 3, below)

Data Single-bus free status is at high voltage level. When the communication between MCU and
DHT11 begins, the programme of MCU will set Data Single-bus voltage level from high to low
and this process must take at least 18ms to ensure DHT's detection of MCU's signal, then MCU
will pull up voltage and wait 20-40us for DHT's response.

| MCU sends out start signal | |

MCU [.Jiullsll:pr\oll- DHT pulls up
| ge and waits
[ (; . ——aml voOltage and
| IL'IHT response i ‘ keeps it for |
. (20-40us) | 80us Start data
N I, A N ..1 R ———— caias 1 . CT
transmission
h ‘ | g
PO s —— b o -1
l \
\

SINOT , | DHT sends out response
SINGLE-BUS and pulls down voltage for
SIGNAL | at least 18ms to let DHT11 signal & keeps it for 80us

detect the signal

Lines explanation

———— f
MCU Signal DHT Signal

Figure 3 MCU Sends out Start Signal & DHT Responses
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5.3 DHT Responses to MCU (Figure 3, above)

Once DHT detects the start signal, it will send out a low-voltage-level response signal, which
lasts 80us. Then the programme of DHT sets Data Single-bus voltage level from low to high and
keeps it for 80us for DHT’s preparation for sending data.

When DATA Single-Bus is at the low voltage level, this means that DHT is sending the response
signal. Once DHT sent out the response signal, it pulls up voltage and keeps it for 80us and
prepares for data transmission.

When DHT is sending data to MCU, every bit of data begins with the 50us low-voltage-level and
the length of the following high-voltage-level signal determines whether data bitis "0" or "1"
(see Figures 4 and 5 below).

26-28us

" volt age-length *
| means data "0" ’ Start to transmit
------------------ i‘- ':_:‘-* e P -} ------  next bit data

VOCC-------¢ e
GNID --------n-- - - - R— ey A s
l start to trans- | ’
SINGLE-BUS
SIGNAL == mit 1-bit data = |
(50us)
Signal Lines
explanation: e
MCU Signal DHT Signal

Figure 4 Data "0" Indication
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_..! 70us voltage-length means 1-bit  je—e

Start to trans-
SINGLE-BUS

GHENRE o Mit 1-bit data |

|
| [ wesiniliol ) | Start to transmit next
\(('}ff bit data
I [ I ¥
1, | R [Samnanet T R
| |
i

(50us)
Signal Lines
Explanation: erET——" .
MCU Signal DHT Signal
Figure 5 Data "1" Indication

If the response signal from DHT is always at high-voltage-level, it suggests that DHT is not
responding properly and please check the connection. When the last bit data is transmitted,
DHT11 pulls down the voltage level and keeps it for 50us. Then the Single-Bus voltage will be
pulled up by the resistor to set it back to the free status.

6. Electrical Characteristics

VDD=5V, T=25"C (unless otherwise stated)

Conditions Minimum Typical Maximum
Power Supply | DC 3V 5V 5.5V
Current Measuring 0.5mA 2.5mA
Supply

Average 0.2mA 1ImA

Standby 100uA 150uA
Sampling Second 1
period

Note: Sampling period at intervals should be no less than 1 second.

Attentions of application

(1) Operating conditions
Applying the DHT11 sensor beyond its working range stated in this datasheet can resultin 3%RH

signal shift/discrepancy. The DHT11 sensor can recover to the calibrated status gradually when
it gets back to the normal operating condition and works within its range. Please refer to (3) of
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this section to accelerate its recovery. Please be aware that operating the DHT11 sensor in the
non-normal working conditions will accelerate sensor’s aging process.

ntion to chemical materials

Vapor from chemical materials may interfere with DHT’s sensitive-elements and debase its
sensitivity. A high degree of chemical contamination can permanently damage the sensor.

destoration process when (1) & (2) happen

Step one: Keep the DHT sensor at the condition of Temperature 50~60Celsius, humidity <10%RH
for 2 hours;

Step two:K keep the DHT sensor at the condition of Temperature 20~30Celsius, humidity
>70%RH for 5 hours.

(4) Temperature Affect

Relative humidity largely depends on temperature. Although temperature compensation
technology is used to ensure accurate measurement of RH, it is still strongly advised to keep the
humidity and temperature sensors working under the same temperature. DHT11 should be
mounted at the place as far as possible from parts that may generate heat.

Long time exposure to strong sunlight and ultraviolet may debase DHT’s performance.

nnecthion wires

The quality of connection wires will affect the quality and distance of communication and high
quality shielding-wire is recommended.

ther attentions

* Welding temperature should be bellow 260Celsius and contact should take less than 10
seconds.

* Avoid using the sensor under dew condition.

* Do not use this product in safety or emergency stop devices or any other occasion that failure
of DHT11 may cause personal injury.

* Storage: Keep the sensor at temperature 10-40°C, humidity <60%RH.

Y1

This datasheet is a translated version of the manufacturer’s datasheet. Although the due care
has been taken during the translation, D-Robotics is not responsible for the accuracy of the
information contained in this document. Copyright © D-Robotics.

D-Robotics: www.droboticsonline.com

Email contact: d_robotics@hotmail.co.uk
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HC-05

-Bluetooth to Serial Port Module

Overview

HC-05 module is an easy to use Bluetooth SPP (Serial Port Protocol) module, designed for
transparent wireless serial connection setup.

Serial port Bluetooth module is fully qualified Bluetooth V2.0+EDR (Enhanced Data Rate) 3Mbps
Modulation with complete 2.4GHz radio transceiver and baseband. It uses CSR Bluecore
04-External single chip Bluetooth system with CMOS technology and with AFH(Adaptive
Frequency Hopping Feature). It has the footprint as small as 12.7mmx27mm. Hope it will simplify
your overall design/development cycle.

Specifications

Hardware features

Typical -80dBm sensitivity

Up to +4dBm RF transmit power

Low Power 1.8V Operation ,1.8 to 3.6V I/O
P10 control

UART interface with programmable baud rate
With integrated antenna

With edge connector



Software features

® Default Baud rate: 38400, Data bits:8, Stop bit:1,Parity:No parity, Data control: has.
Supported baud rate: 9600,19200,38400,57600,115200,230400,460800.

® Given a rising pulse in PIO0, device will be disconnected.

®  Status instruction port PIO1: low-disconnected, high-connected;

® PI010 and PIO11 can be connected to red and blue led separately. When master and slave
are paired, red and blue led blinks 1time/2s in interval, while disconnected only blue led
blinks 2times/s. ‘

® Auto-connect to the last device on power as default.

® Permit pairing device to connect as default.

® Auto-pairing PINCODE:"0000” as default

® Auto-reconnect in 30 min when disconnected as a result of beyond the range of connection.

Hardware

12, Tmm
oy [ - - = :
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.,,Mr:‘_ : : ﬁ . 18 mm - -
400 - - - s Ll
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