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ABSTRACT

According to the importance of smartphones that come to playlmore important
role of people nowadays and have a lot more functions than another sinple
communication tools by developing the applications in order to meet differences of the
needs of demanders it will be use on and android system. A smartphone that has this
application will be able to turn on and off the electricity in a house together wint
checking whenever the electricity is turned on or off by human.This application will be
éompared as an assistant in saving electric energy and convenience. Controller of turning

' on-off the light bulb and turning on the power by android application
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uounsaes( android ) Ae szuvUfuAnsuLInsdwmduazaunsalindoud Asuusniiui
vugninlagu3dv android Inc. uassengnielae Goosle Tud 2005 Tnsuaunsass tugn

Waunlagldsingiudnudasinann linux kernel Ao Google Wazwusiing uddmaunlssnsn

s a‘.‘r 1 = :JJ ' £ d‘ I £ ]
INAIDINTAIUITWLDNTRIN Open Handset Alliance INarouaaLaunsaus il szaunadsa

A
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an>30I>

a L3

SUR 2.1 dydnueal wounsoss

WFannilae

sruvUfiRnmsueunsasdtiuaglunguvet open source project tudeiinsiawmelsn

(source code) WhinWuudeseald Insyanmevesinsimedatolungumas smart phone Tu

anigowusin uaunseeniiduLutlunaIngais 43.6%

€Y o o s s +al 1 ¢ a W@ o« i
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2.2.1 Application (ganua5v2lU) UNTUNNNIVRARILDAATOEA FLUTNTB
O 2 o ! w1 aa o I3 ¢ n v :
TWsunsuvdnil3ldaualy wu Wsunsududs E-mail,sms, Ui, wrui,wsriweslyd wepkit

& . d A W v ¢ |
1uengine)asasladanisayninsdne Lazlusunsundndue

2.2.2 Application Framework (1Wsu1330) WnWauanansanauUsunsiuuwau
AsoEs 1neldA1¥1912W U api(application programming interface) lnuanunsadhaisssuy

v ' P | o &
LLﬁS‘UéJZJuﬂﬁlN']WLOQUULLSUﬂSEJEJﬁ AN

- views Usznaudig ui wilaseq Aldlumsianalusunsuy

list,grids, textboxes.buttons saulue event wazduusiges

. a o ¢ Y T
- content provider lUsLATIIWRIIUULOUATEER Iraninsnasdoyatisiuni
; ' s = = v o o
nicontent provider WulsamssaRaulUsunsuelUfdayasedeiioglu

contacts ¢

2 T o o - Y AW
-resource mangertumInn133033UNMN,localized strings hasYayauan

uanuiwiiaann code vaalusunsy

ne o w 1% | =
-activity manager UNWRINIAINITOATIN custom alert wazdsluuanawan

status bar IngHIY activity manger

., o a & as L3 a < <
2.2.3 Libraries ($AWmu1)uounsaendsusenaumeyanaiuIvec/c++ DU Haunsn

v | o as & var v A
T aueiumng api vesunsudsafiveunsesnlddnlily (api tHun1wian)

- system c librarylauin3umsgiures c(C system library) Usuusefivesdmsu

¢ o %
UNTUNIUUU Linux

-media library Ingusuasagaauayunsiteulndwesuundicgidu
MPEGA,H.264 MP3,AAC,AMRUIAZIPG

- surface manger WufdNsszUULAAINE LATATUANSEUUIDAW

- Webkit ifunsudsnludnunie open source AZuwmulasuiem apple 14lu
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- SGL nsmALELRY skia Graphics Engine

- sQLite WusruUIAN1IgIUTRYA
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- SSL Transport layer Security(TLS ) #3e%ei@u Secure Socket Layer (SSL)
& Anlu v oo v <y a ¢ @ | < a d a o
Juldslaanoadildiihsviadeyanddudumeside Ly AU anmneBianynsauiing

Tsunsuaunun uasduq ennulaandelunsdideya

ftaunnanslusieaziduanianaiinszving SSL3.0 uax TLS1.0 Weudmisy fausiee

ssL azmnefalusinaoaniaq lunsaiitliissyhwalasmiauiiem

2.2.4 Android Runtime (Sulvs)) Sawidlusunsuuuiaunsesn asiauilagliniwm
171 us Google navlaiidanldy Java Vitrul Machine 484 Sun Microsystem Tunssulusunsu
uAnaUNWRILT Dalvik vitual Machine ﬁ:ﬁﬁyugmmn apche harmony Fuanealan Google 814
7 davik Ifufuusaludes memory alimnziunsiinuuulnséwiiladie wavayg @i
VM Ma1EJ‘]ﬁu%’uw%’auﬁulﬁﬁalﬂﬂsunsuﬁwmiﬁaEjﬂaﬁﬂ'isﬁw%mwﬁﬁﬁa%"’u Tusunsu gnwaun
e compile 1Tu byte code (.classiudasiiuspaunsualiiulng(dex) meomed

il ” < - ! 3 b I 17
wuad 'dx” ialwaiunsasuuy calvik virtual machine n

2.25 linux Kernel (ByniAasiua) wausseediauiuy linux a3ty 2.4 laedyndy
§on1s Usranuauivseuusnag uaulasedy SEUun1sInnIsMIERNNaN sEUUNNTIANTG
MNTTULNYINY ssuuilnide wazaniauaslasinesegnisydnd,mw wounsesil

[ s

Snwzdnny (featurelld mssutnimun Al

-application framework filassasnman dmsuliniamnd wiuinwaun

wanwaLAtuy
-davik virtual machine dm3ugunsnl mobile fn49
-integrated browser 310 webkit engine

-Optimized graghics ﬁmﬁwé"\iﬁﬂﬁu 2d/3D graphic Uuﬁug'lu"um open GL ES
1.0



-SQLite dmiudamsvayagrutoya)

-media support seefusianfiisluzuuuuRg
(MPEG4,H.264,MP3,AAC,AMR,JPG,PNG and GIF)

-GSM Telephony 5895UN5ADAUUUGSM
-Blietooth,EDGE,compass and accelerometer 5a¢3ugUnsalatiuayumgg

-Rich developerment environment 5835UA13WAIUN %14 Device emulater
,tools for debugging,memory and performance profiling and a =plugin for the

eclipse IDE
2.3 AuauiRaudivauaunsasn
TngazesuraamyuilasanulsihunldlunulfiRmuniufde android ver sion 4.0
s¥UUUfURnIsueunsaes 4.0 Ice Cream Sandwich

2.3.1 User Interface

F w3y Ul vu szuuUfRnisueunsess 4.0 ice Cream Sandwich 1 (funis
NANKEUATEVIN szuuUdRnisueunsaws 2.3 Gingerbread wasssuuufjufinisuau
asa8d 3.0 Honeycomb AU uindustwesszuuUfuRn suaunsess 4.0 Ice Cream
Sandwich 9x11t8e1M19 Honeycomb aisdulng adhasiu wivaneautandon 591
lufietn 3 Yusene Ui Back, Home way Multitasking uananii wiin Homescreen 1y

Franunsnaieiiames sauuonndndulidumnamle adneq duuu i0s

2.3.2 Notification

dusuauvd Notification 1y Saluluu Dropdown wiluduineasu us

AMIIVBY Notification Wi gnusuugslildaulatisedvdamanniuniniy
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wananil Ssanansagludiuves Notification 1da1nwih Lock Screen Toviui

wuignumannaanesy laglisiseinisuandeamiouusineu

2.3.3 Data Usage

e [ ) <] a0 L < Vel
dmsudIued Data Usage 1iu (Wushemununisldauvaanios lallifinng
T¥aufuain

2.3.4 Face Unlock

o v = calad 2 a o aa o o
A13UrlleInieYe Face Unlock 1y Lﬂuaﬂwuﬂﬁmiﬂaﬂﬁamﬂsad Tnevi
nsawnuluninveaivepIe

2.3.5 Android Beam

=l 1o 1 4 - & = ed o

Wieslwi %871 Android Beam 1ne Android Bearn 1u \Juiliesavinng
o 1w = = e € v ' o da v o
Wouranuwalulad NFC Saduuvitayassnitansosiiflssuu NFC meiu Tnonisii
1A3RININGY AU ud Beamn

2.4 Spark Core

o i
Wil el
» Q%?‘,TJ —rﬁ‘:&h
LA ot

E‘Uﬁ 2.3 Spark Core
Spark Core fia gunsaflulasaoulnsaiasiiigunsallaln (wifi ) anluda
daudsenaunneguas Spark Core

2.4.1 Microcontroller



Spark Core 14 the STM32F103CB - ARM 32-bit Cortex M3iuifluniine
Uszananalaofinauaudiseg il

-ARM 32-bit Cortex™-M3 CPU Core

-72Mhz operating frequency, 1.25 DMIPS/MHz (Dhrystone 2.1)
-128KB of Flash memory

-20KB of SRAM

-12 bit ADC

-USB 2.0 full-speed interface

-USART, SPI and 12C interfaces

-JTAG Debug mode

2.4.2 Wi-Fi module
finnautArudail
- IEEE 802.11 b/g compliant
- Radio Performance

= TX power: +18.0 dBm at 11 Mbps, CCK
= RX sensitivity: - 88 dBm, 8% PER, 11 Mbps

-Operating temperature: - 20° C to 70° C
-Wireless security subsystem

= WEP
=  WPA Personal
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=  WPA2 Personal
-FCC, IC, and CE certified with a chip antenna
-SPI host interface
2.4.3 Power regulator

o d ar Il‘ i 1
Spark Core 3%1197U# 3.3 V DC astiulunisanalwly Spark Core a1ndas
= J J o v af i d 1
USB wisaunasgnglwainnmeuansidiudesasdesuvasussiuasnauniazdradnluly
g /] fr
Spark Core lagilamautnimslniindagieil

-500mA output current
-Input voltage range of 3.6 to 6.0V (for 3.3V output)
-Low Dropout (LDO) voltage of 210mV at 500mA

-SOT-223 package that sits nicely on the other side of the USB
connector. The connector also acts as an additional heat sink.

-Short Circuit Current Limiting and Over temperature Protection

2.4.4 Spark Cloud

Spark Cloud fip UsmsdunanvesussnidussuuliRnisivihliisraunse
muRNEBumen visnaliudeyarudumesidn

2.4.5 Authentication

avslunseunuuariinsiedeansiu Spark Core gnaanisiag Access Token
Tnufl Access Token axanusavelfannludy Spark build (NsWaLREIHLSY)
Tuadie setting page sufuiiladoensidouse Spark Cloud viemueugUnsniiineriu
wasld Access Token tiaidudnisnan
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2.5 szuulasetwliane

syuuasateliane vie stuuiedaTnewuy Wireless LAN %50 WLAN (flunisideuss
renfinnediiunietowuulians (s dudeaduaeinda) mungdvdunisinddluan i
liazminlumsifuans viseluaouiifigesnisauaesny Soudes wasdusadou Wy
aumtu lsausu Sque s Wudu

2.5.1 ¥aANNIIVINIUYBITEUU Wireless LAN

msvihrwesiigunsallunisdedyn uasnseanedugio viefie
\5un97 Access Point wagil PC Card My LAN card @miulunisifiouiu access
point Tnewary msvhauaslinduingdunsiudadoyao Tneilvdenlddaud 2.4 to
2.4897 Ghz kazamnsaidan config lu Wireless Lan (meluszuuip3atne Wireless
Lan mastdontaidgygaidsdny)

2,52 sEoEmansidonsiavuasszuu Wireless LAN
nelusnnng
- 5¥8¥ 50 105 lamui3auszuna 11 Mbps
- 538y 80 s lanausUseana 5.5 Mbps
- 388% 120 e lrnusassunn 2 Mbps
- s8eE 150 Wwes lenanasauszuim 1 Mbps
ABUDNBIATT
- 528Y 250 WAT WA SUsEanu 11 Mbps
- 5w 350 wns lernuiauseana 5.5 Mbps
- 5rEY 400 wns learnsauseanm 2 Mbps
- szee 500 Wwns linnssaussunm 1 Mbps

o ] = [l . s i .=’|’
2.5.3 N5 YDUADUDITIUULATDYNY Wireless LAN i1 2 anwois aadl

-mn%au‘[mwummu Ad-hoc (Peer to Peer)

Trssasenaifenlosszuuiuy Ad-hoc wie Peer to Peer Lﬂumsaamwaua
i“mmﬂiaaﬂaummaﬂ‘smﬂLLava"dnimmq q Faurdaaniasiuly Ima‘mmuﬂummq
mur—maﬂn*mmnlmaammmaamwanamnulmm maamlﬂm5mnmsniumaﬂau
aanlﬂluwnwPmﬂma‘[ma‘lummmwmwa7mewmmﬁuma aﬁ'lm mmswvmmadu
ﬂm1wmwuﬁ'lmsmswmaumzmmmumaanmLLa’maawmauam’lwz)mmu w3l aae
N15M5I90UAT Mac Address QiUUﬁ'mVﬂﬂULW‘SM’UBQaWLLW'ﬁﬂ'ﬁumEJE)aﬂm GRIATRHE)
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vowufiazideyaimaiululsznanasely
nmsidesloanetglfiaauauililnsadnansidoulouu Ad-hoc annsadenles
vhgszuuiesetedwedidnld idesnuussuulidiinslddyaranan

- N9 WeNTESTEUUNUY Infrastructure (Client/Server)

Tassasensidenlesssuuiuy Infrastructure wse Client / Server Fdafilwnn
FEUUUUY Ad-hoc m3\117‘15]'LLﬁmﬁawaaﬂL"fJuquéﬂaNnm’?{auTm (Fmthiiadesu) uaz
WHuspwuidouedowreninmeslimegunanlbfinauauddindetrefiseifnuaumdn
(Ethernet Backbone) sauflanismumumisdaasdayagunsallafiaauay

2.5.4 gunsaldmiuniadendassuuiaiatne Wireless LAN
- waumsnldane (Wireless LAN Card)
viwmhiiluns wasdeya Adnea AldannisUssranavonsdppenianesii
WHundvinguidshuengenalyinszangesnly tasiwiinilunissueeduingi
unsnszareuandu fayadinoa ddviinsasmoniiamesszuaana Wireless LAN
ndnoanuging ivaneguuuuuinudnuuzdeadeudonesiunes il

- WAUNSALUL PCI

- WAUNTSALUY PCMCIA

- waumsALUY USB

- waunsauuy Compact Flash (CF)

- gunsalildnuniatiy (Wireless Access Point)
vhmthitatiou §u 1@aueiasrauinmasliasuargunsallsiaauausuy

fe ashedu Snatuazwudense wiadlsiaauaninfuedesdisasiun
vilssuudesanunsodeansiuls

- azwudfonlel¥ans (Wireless Bridge)

vt ffusmnanadenlossuy wietwiisesidnuaumusianiszuy
%ulﬂL*ﬁwﬁwﬁ’uuwumﬂ%’maé’mmm toyaideasseniuaiothedisosiine
Q?"ILLUadLﬁUﬂgu?mquﬁ?QmLUaﬂU5&1]?1’18?11@

- Wireless Broadband Router

ﬁwwﬁwﬁ'[umsvimﬁwﬁ’uwwéumaﬁﬁﬂmmﬁm%agaahu@jma‘lmﬁ'wﬁ
(ADSL) w38 wudiafid (UBC) mewmnalulad Broadband Router @eililatunis
MaudumAumiduniy, NAT (Network Address Translation) |, Firewall
VPN 989 armaunanudiu Access Point vilviliamiedosreuiumeiliane
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o v ) a ¢
annsafeansteyaludsruvduneside

- Wireless Print Server
gunsainsuesiaTesRuiuusTULIATET1E Wireless LAN

- Power Over Ethernet Adapter

vimthilwenans UTP Affaevesuniindsiagindu 4 dlavaemauns
dnsulfeansdoyaldifies 2 gy duwaevsaunssn 2 gaunsnldgunsal
il dudunsdmivdsussiuliikfus Access Point 1t

- @1881077 (Antenna)

vimthideutoyalusuresnszualiiniidsesninanniedses
gunsafladieauaulinanaidunduuimdnlviuns nszaeeonluluanimuas
avomadaimihisuennauiigunsallisiaauauadosdy q dwaninuag
ndulveglugurasnszualwihaddiniasusialy

2.5.5 Uszlemivesszuu Wireless LAN
- azaanlunsiedeutne fase ieen WLAN lisndudestianamialunisse
W
- $elumsiads wsrbisududossuareada
- anAlide HownbiFesdndusadednigsinm luszezem
- grunsnvereasadelaludiie

2.5.6 Ualduvaeseuu Wireless LAN
- fgnsnsanne udyenig Yumneanud © dedeynadldszezdn 7
- HdynuTUNIUEa
- Fowwriiuldvasdyaurdunnuiiieniu
- Sl vangumsg anguER welaste Yinlndidgmnlunisldausuiu
- SIMUMINTSTUULAS DV IBU VTN
- fiananalilgennnin
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2.6 UDP (User Datagram Protocol)

2 ad - oo w oo a o = |
“UuiBnsdeansvselusinroais s aunsusnig Wevnaissinisuanuasy
suinepuRneslunieteld Internet Protocol (1P) Tne UDP iusdanudses
Transmission Control Protocol (TCP) wagldsiunu IP visasaSenin UDP/IP @9 UDP
witlaunvu TCP Tunnsld 1P lunsfwhedeya (3ond1 datagram) 9 nasufimasuilsludaan
P E 11 £ % a o @ 1 [ o
wr3eavila usirinaain TCP Tae UDP ldlvimsuimsdmiunisuus message iuufiaing
=1 0o g o ¥ v o o v 2
(datagram) wazUsznaviulvidiafisuaewils UDP lilviyavoswiminaideyaunis vuisaanu
91 Wsunsudseynafily UDP aeslinrmaninsalunisaiiaiuledn message finflsagludsui
ONADY

- yawiureaUDP Wuluslnasafignosnuuualiimhiisudsioyalaeidureuntsviu
Lidudauuasvhenldsinga uitiyndesaliinniniudedie (unreliable) uazifunisdoans
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2.8 D Flip Flop

D Flip Flop 9 1 Input f® Input D waall 2 Output dydnumves D Flip Flop wandls

Aagusaluil

gﬂﬁ 2.4 dgyanwnivas D flip flop

O D Qn+1
T 1o 0

T &

0| X Cn

31J171' 2.5 Truth table 984 D Flip Flop

2.8.1 AM5M1914Y84 D Flip Flop

namdeluanasdnyan Clock (CK) 1w Logic 0 mwes D 3t Logic 1930
Logic

0 fimu Output ¥84 D Flip Flop azladinisiaguaniiy Aevsmsan1iesaif wnen
S(aTRTRLaY

Clock (CK) wWapuan Logic 0 tUu Logic 1 Oulpul v84 D Flip Flop yeildsudaniy
M1 Truth

table 9949 D Flip Flop Aoile Input D u Logic 0 Output agiiAUy Logic 0 an
Input D Uy

Logic 1 Output azdiAUu Logic 1
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3.1.2 msfasiodeasiu Spark Core
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“.’} TeEXAS
INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS015

CMOS NOR Gates

High-Voltage Types (20-Volt Rating)

Quad 2 Input — CD40018
Dual 4 input — CD4002B
Triple 3 Input — CD4025B

& CD4001B, CD4002B, and CD40258
NOR gates provide the system designer
with direct implementation of the NOR
function and supplement the existing
family of CMOS gates. All inputs and
outputs are buffered.

The CD4001B, CD4002B, and CD40258
types are supplied in 14-lead hermetic
dual-in-line ceramic packages (D and F
suffixes), 14-lead dual-in-line plastic
packages (E suffix), and in chip form (H
suffix).

STATIC ELECTRICAL CHARACTERISTICS

'CD4001B, CD4002B, CD4025B Types

Features:

Propagation delay time = 60 ns (typ.) at
CL=50pF, Vpp=10V
Buffered inputs and outputs
Standardized symmetrical output characteristics
100% tested for maximum quiescent current at 20 V
5-V, 10-V, and 15-V parametric ratings
Maximum input current of 1 A at 18 V
over full package-temperature range;
100 nA at 18 V and 25°C
Noise margin (over full package temperature
range):
TVatVpp=5V
2VatVpp=10V
25VatVpp=15V

Meets all requirements of JEDEC Tentative
Standard No. 138, “Standard Specifications
for Deseription of “’B’* Series CMOS Devices”’

CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
CHARACTER- ) O
ISTIC
Vo | Vin|Vpo
V) {v) | {v) | =55 | —40 +85 +125 | Min, Typ. | Max.
Quiescent Device - 05 5 025 | 0.25 75 7.5 - 0.01 0.25
Current, - D10 10 [ 05 | o5 15 15 - 001 | 05 N
10D Max. u
DD Max = 015 15 ] ) 30 30| - 0.01 1
= 0,20 20 5 5 160 | 150 | - 0.02 5
Qutput Low 0.4 05 5 064 | 0.61 042 0.36 | 0.51 1 -
(Sink} Current 05 |o0q0f 1016 | 15 1.1 09 | 13 2.6 =
loL Min. 15 |015| 16 | 42 | @ 28 [N 34N o |V A
Output High 4.6 05| 5 |-064-061|-042|-036/-051| -1 - | ™
(Source) 25 05§ 5 w218y 0dal-115/-16 [ -32
BuerEnt, 95 [010] 10 |16 |15 11 | <09]-13 281 =
10H Min.
135 |o0a5| 15 [—a27] —a 28 | -2.4f-3a| =68 -
Qutput Voltage: - 05 5 0.05 = 0 0.05
Ecw:Lavel, - fo10] 10 0.05 = 0 | o005
VoL Max.
- 015] 15 0.05 - 0 008}
Output Voltage: - .| 65 5 4 95 4.95 5 -
High";:_vf', - 010 10 995 995 | 10 3
Vou Min, - |ois| s 14.95 1495 | 15 -
Input Low 05,45 = 5 15 — = 1.5
Voltage, 1,9 - | o 3 i — - 3
Vi Max. = - —
15135 - | 15 a - - 3 .
input High 05 - 5 35 35 - =
Voltage, 1 - 10 7 7 = s
VIH Min, 15 _ 15 N N — —
1nput Current i ; . ) =5
ok Mo, 018] 18 | 01 | 201 1 9 £10 t0.1 | uA
|
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CD4001B, CD40028B, CD40258 Types

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges: i
1
LIMITS ¥
CHARACTERISTIC UNITS x
MIN. MAX. R
Supply-Voltage Range (For T = Full Package 3 18 ' v S
Temperature Range) % Hav
MAXIMUM RATINGS, Absolute-Maximum Values: i
. ° 3
DC SUPPLY-VOLTAGE RANGE, (Vpp) s P yoraer = =

Vollages referenced o Vgg Terminal} ... .. .. ..o, ~0.5V to +20V et ol
INPUT VOLTAGE RANGE, ALL INPUTS. ,.v.oicov. o oo N0 NN -0.5V loVpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT ... .. i oo AR R EN =AY +10mA Fig.1 — Typical voltage transfer characteristics.
POWER DISSIPATION PER PACKAGE {Ppk .

ForTy=-559C10+1009C . .oooooo 4 L T o .o Y g T 500mW ]

Al T TEMPERATURE [T, )20 1 HH

ForTp=+100°C 16 41250C. .. ... oot ien ... . Derato Linearity at 12mW/OC o 200mW O 7 1 e i
DEVICE DISSIPATION PER QUTPUT TRANSISTOR " Y I.J v v

)

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Typas) .. .. .............. ... 100mW o0 . :/2%",’
OPERATING-TEMPERATURE RANGE (TA}. ... e e e et eeiii e e aii e e d -559C 1o +1250C E . o Paire e M1
STORAGE TEMPERATURE RANGE (Tgpg) -+« .. eoviueeaeeirans e -659C 1o +1500C ey AL L L
LEAD TEMPERATURE (DURING SOLDERING): b ) » £

Atdistance 1/18 + 1/32 inch (1.58 + 0.79mm) from case for 108 max .............. ... +2650C g - L il

3,7 A
; - P €30 0 — ||
DYNAMIC ELECTRICAL CHARACTERISTICS AW X °|L]' '“l" 11
” L . o 0
At Ty =25°CoInput t,, tp= 2005, €, = 50 pF, R, = 200k ot na (4 .
_ IMPUT FREQUENCY {f )~ ahx
| 1 .
TEST CONDITIONS PR "
CHARACTERISTIC LIMITS _luNITs Fig.2 — Typical power dissipation vs. frequency.
v
DD |\ Tyl MAX. -
VO LTS AMBRNT TEMPERATURE (To)*23°C
Propagation Delay Time, 5 125 250 T‘
PHL. tPPLH 10 60 120 ns :6“’ GATE-T0-SOURCE VOLTAGE [Vgg)+13
15 45 90 z
e 5 100 200 g
tion Time, P
ransitu me 10 50 100 ns =
TTHL. TTLH 15 40 80 - 0y
Input Capacitance, Cpy Any Input 5 75 pF .;'
§ 3|
o

[
DRAIN - TO- SOURCE VOLTAGE [Vpg)—v
2CH-erwey

Fig.3 — Typical output low [sink) current
characteristics.

AMDeCH T TEMPERATURE (T4)-E5°C T}
-
L
]
K]
Ell QATE - L VOLTACE (Vgg)=i3V +Hi+]
o
5
= HEE
X
b
=
o
]
5
2
E B
T
11t
0 E)

DAAM-TO- JOURCE VOLTAGE (Vps)—v
siEy-resivan

Fig. 4 - Minimum output low {sink)
current characteristics.
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CD4001B, CD4002B, CD40258 Types

Yoo
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Fig.5 — Schematic and logic diagrams for CD40078.
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CD40018, €D4002B, CD4025B Types

Do Yoo
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OF INPUTS
szcs-1ra02
92C3 -2 Tad 1
Fig. 13 — Input leakage current Fig. 14 — Input-voltage Fig. 15 — Quiescent-device
test circuit. test circuit. current test circurl.

TERMINAL ASSIGNMENTS (TOP VIEW)
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CD4013BC
Dual D-Type Flip-Flop

General Description

The CD4013B dual D-type flip-flop is a monolithic comple-
mentary MOS (CMOS) integrated circuit constructed with
N- and P-channel enhancement mode transistors. Each
flip-flop has independent data, set, reset, and clock inputs
and “Q" and “Q" outputs. These devices can be used for
shift register applications, and by connecting “Q" output to
the data input, for counter and toggle applications. The
logic level present at the *D” input is transferred to the Q
output during the positive-going transition of the clock
pulse. Setting or resetting is independent of the clock and
is accomplished by a high level on the set or reset line
respectively.

October 1987
Revised January 1999

Features

B Wide supply voltage range:
B High noise immunity:

M Low power TTL:

3.0V to 15V
0.45 Vpp (typ.)
fan out of 2 driving 741

compatibility:  or 1 driving 74LS
Applications
* Automotive

Data terminals
Instrumentation
Medical electronics
Alarm syslem
Industrial electronics
Remote metering
Computers

Ordering Code:

Connection Diagram

Pin Assignments for DIP, SOIC and SOP

Voo 2 (i} CLOCKZ RESET2  DATA2 SET2

| 14 13 12 " 10 L] L)

NN

FIF FIF
2

| —

] 2 3 1 5 6 l 7
a (i1l CLOCK 1 RESET1  DATAY  SETH Vs
Top View

Order Number Package Number Package Description
CD4013BCM M14A 14-Lead Small Qutline Integrated Circuit (SOIC), JEDEC MS-120, 0.150" Narrow
CD4013BCSJ M14D 14-Lead Small Oulline Package (SOP), EIAJ TYPE ll, 5.3mm Wide
CD4013BCN N14A 14-Lead Dual-in-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter X" o the ordenng code

Truth Table

[—JE)L D R s Q Q
(Note 1)

S 0 0 0 0 1

e 1 0 0 1 0

= x 0 0 Q a

X X 1 0 0 1

" X 0 1 1 4]

X X 1 1 1 1

No Change

x = Don't Care Case

Note 1: Level Change

© 1999 Fairchild Semiconductor Corporation DS005946 prf

www fairchildsemi.com
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CD4013BC

Schematic Diagrams
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Absolute Maximum Ratingsote 2) Recommended Operating

(Note 3) Conditions (Note 3)

DC Supply Voltage (Vpp) -0.5Vpc to +18Vpe  DC Supply Voltage (Vpp) +3 Vpg 1o +15 Ve

Input Voltage (V) -0.5 Ve to Vpp +0.5Vpe  Input Voltage (V) 0Vpe to Vpp Ve

Storage Temperature Range (Tg) -65°C 1o +150°C  Operating Temperature Range (T,) -40°C to +85°C

Power Dissipation (Pp) Note 2: "Absolule Maximum Ratings™ are those values beyond which the
Dual-In-Line 700 mwW salety of the device cannot be guaranteed, they are not meant lo imply that

the devices should be operated at these limits. The lables of “Recom-

Small Outline 500 mW  mended Operaling Conditions™ and "Electrical Characterislics” provide con-
ditions for actual device operation.

Lead Temperature (T )

(Soldering, 10 seconds) 260°C

Note 3: Vg5 = OV unless otherwise specified.

DC Electrical Characteristics (note3)

-40°C +25°C +85°C
Symbol Parameter Conditions . Units
Min Max Min Typ Max Min Max
Ino Quiescent Device Vpp = 5V, Vi = Vpp or Vsg 4.0 4.0 30 pA
Current Vpp = 10V, Vyy = Vpp 0f Vgg 8.0 8.0 60 HA
Vpp = 15V, Vi = Vigp O Vgg 16.0 16.0 120 pA
Voo LOW Level lol< 10 pA
Outpul Voltage Vpp = 5V 0.05 0.05 0.05 v
Vpp = 10V 0.05 0.05 0.05 v
Vpp = 15V 0.05 0.05 0.05 )
Von HIGH Level llol < 1.0 uA )
Output Voltage Vop = 5V 4.95 4.95 495
Vpp = 10V 9.95 9,95 9.95 \Y
Vpp = 15V 14.95 14.95 14.95 v
Vi LOW Level ol < 1.0 pA
Input Voltage Vpp = 5¥ Vg = 0,5V or 4,5V 1.5 15 1.5 v
Vpp = 10V, Vg = 1.0V or 9.0V 3.0 30 3.0 v
Vpp = 15V Vg = 1.5V or 13.5V 4.0 40 4.0 v
Vi HIGH Level ligh< 10 pA
Input Voltage Vpp = 5V, Vg =0 5V or 4.5V 35 35 3.5 v
Vpp = 10V, Vg =10V or 9.0V 1.0 7.0 7.0 v
Vop= 15V, Vo = 15V or 135V | 11.0 1.0 11.0 v
lou LOW Level Output Vpp =5V Vg = 0.4V 0.52 0.44 0.88 0.36 mA
Current (Note 4) Vpp = 10V, Vg = 0.5V 1.3 | 1S 225 0.9 mA
Vpp = 15V, Vg = 15V 16 3.0 8.8 24 mA
lon HIGH Level Output Voo = 5V. Vg = 4.6V -0.52 -0.44 | -0.88 -0.36 mA
Current (Note 4) Vop = 10V. Vg = 9.5V -1.3 =1.1 -2.25 0.9 mA
Vpp = 15V, Vg = 13.5V -36 -30 | -88 =24 mA
lin Input Current Voo = 15V, Vjy = OV -0.3 107 | 03 -10 A
Vop = 15V, Vi = 15V 0.3 10° | o3 10 nA

Note 4: Igy and I are measured one output at a hme

3 www.fairchildsemi com
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CD4013BC

AC Electrical Characteristics (notes)
Ta=25°C, C, =50 pF, R_= 200k, unless olherwise noted

Symbol Parameter I Conditions | Min I Typ Max | Units
CLOCK OPERATION
tpne pLa Propagation Delay Time Vpp =5V 200 350 ns
Vpg = 10V 80 160 ns
Vpp = 15V 65 120 ns
L, brim Transition Time Vpp = 5V 100 200 ns
Voo = 10V 50 100 ns
Vpp = 15V 40 80 ns
[ Minimum Clock Vpp=5V. 100 200 ns
Pulse Width Vpp = 10V 40 80 ns
Vop= 15V 32 65 ns
reL. oL Maximum Clock Rise and Vop =5V 15 us
Fall Time Voo = 10V 10 ns
Vpp = 15V 5 ns
sy Minimum Set-Up Time Voo = 5V 20 40 ns
Vpo = 10V 15 30 ns
Vpp = 15V & 25 ns
fer Maximum Clock Vpp = 5V 2:5 S MHz
Frequency Vpp = 10V 62 12,5 MHz
Vpp = 15V 76 155 MHz
SET AND RESET OPERATION
PHLR). Propagation Delay Time Vpp = 5V 150 300 ns
tpLhiS) Vpp = 10V 65 130 ns
Vpp = 15V 45 90 ns
WWH(R) Minimum Set and Vep =5V 30 180 ns
bl Reset Pulse Width Vop = 10V 10 80 ns
Vpp = 15V 25 50 ns
Cin Average Input Capacitance Any Input 5 75 pF
Note 5: AC Paramelers are guaranteed by DC correlated testing
Switching Time Waveforms
...._1 e ’_<_
R 0%
50%
CLOCK Vss Lo
—] |,J—— iy J——
Yoo 80% | 90%
0% 0%
DATA VgsATh 1o%7
-l ET ey
DATA vnnm
5o
10%
Vss
.
Voo
0oRd Vs
00R DO Vpp
vss

www fairchildsemi com




Panasonic

ideas for life

FEATURES

footprint

mm inch

also available.

+ EN60335-1 GWT compliant (Tested
by VDE) type available
= Surge voltage 6 kV type also

RoHS Directive compalibility information
http://www.nais-e.com/

* Miniature size with universal terminal

* High contact capacity: 10 A

* TV-5 type available (Standard type)
1 Form A type —» TV-5
1 Form C type — TV-5 (N.O. side only)

* VDE,TUV also approved

* Sealed construction for automatic
cleaning (Standard type)

* Class B and F coil insulation type

w @
JS RELAYS

About Cd-free contacts

We have introduced Cadmium free type
products to reduce Environmental
‘Hazardous Substances.

(The suffix “F" should be added to the
part number)

Please replace parts containing
Cadmium with Cadmium-free products
and evaluate them with your actual
application before use because the life of
a relay depends on the contact material
and load. o

available
-~
SPECIFICATIONS
>ontact Characteristics
Long Max. operating speed 20 cpm
Types Standard type
_|.endurance type Tunkk Standard Long
1 Form A, yp type endurance type
Arrangement 1 F c 1 Form A - (
_ P Initial insulation resistance Min. 100 MQ (at 500 V DC)
Initial contact resistance, max. it Between open contacts 750 Vrms for 1 min.
(By voltage drop 6 V DC 1 A) R Ibnmal F
- - reakdown Between contacts and .
Contact material AgSnO:z lype voltage™ pw 1,500 Vrms for 1 min.
; o 10 A 250V AC | 10A 250V AC ZME gNE Y =
R ACie 10A 125 VAC | 10A125VAC  Gnormiico s oy Max. 10 ms
paclly 6A 277V AC | 10A 277V AC _ : , - —
Rati T Release time (without diode)?
ating | Max. swilching power 2,500 VA (at nominal voltage) Max. 10 ms
(resistive Ty - 9
load) Max. switching voltage 250V AC, 100V DC Max. 35°C,
Max. switching current 10 A (AC), 5 A(DC) resistive, nominal voltage
: b Temperature rise (at nominal voltage) applied to coil.
Min. switchin
capacity*! ¥ 100 mA, 5V DC Contact carrying current:
; 10A, at 70°C 158°F
Medhanical 107 Functional’s 98 m/s? {10 G}
unctiona m
(at 180 cpm) Shock resistance S
Electrical at 10 A Destructive*s 980 m/s? {100 G}
125V AC, Eltictionals 10 to 55 Hz at double
6 A 277V AC resistive . G . 3 y amplitude of 1.6 mm
Expected (standard) 1x10° 2x109 Vibration resistance 4
life (min. - q 10 to 55 Hz at double
10 A 277 V AC resistive Destructive litude of 2
ope.) High amplitude of 2 mm
UHH pRy = Conditions fo ti 40°C to 40°C to
P iti r operation, ) - -
zgt:ngg?d\-!a?g{;imf:\‘)ve 5x 104 transport and storage*s | Ambient +85°C +105°C
; - P (No contact 1.2 %105 (Not freezing and temp.*? —40°F to —40°F to
{rligh pemsrsat 20cpmy, only) condensing at low +185°F +221°F
105°C 221°F)** Y 9
: . — temperature) Humidity 5to 85% R.H.
" Holding voltage should be 60% V of nominal voltage = -
oil Unit weight Approx.12 g .423 oz
;oi
” - = 3 Half-wave pulse of sine wave: 11ms; detection time: 10us
Nominal operating power o } 360 mW o *4 Half-wave pulse of sine wave: 6ms

1 This value can change due lo the switching frequency, environmental conditions,
and desired reliability level, therelore it is recommended 1o check this with the
actual load.

temarks

' Detection current: 10mA

! Excluding contact bounce time

*5 Detection time: 10ps

*® Reler to 6. Conditions for operation, transport and storage mentioned in
AMBIENT ENVIRONMENT

' When using relays in a high ambient temperature, consider the pick-up voltage
rise due 1o the high tlemperature (a rise of approx. 0.4% V lor each 1°C 33.8°F
with 20°C 68°F as a reference) and use a coil impressed voltage that is within the
maximum allowable voltage range.

'YPICAL APPLICATIONS

. Home appliances
Air conditioner, heater, etc.

2. Automotive

etc.

Power-window, car antenna, door-lock,

3. Office machines
PPC, facsimile, etc.
4. Vending machines

All Rights Reserved ©@ COPYRIGHT Matsushita Electric Works, Ltd.




JS

ORDERING INFORMATION

— [a] LFFIJ—\jBqueg—[ J Ll

[
Protective - . Coil voltage Contact Flame resistance and Surge
Contact arrangement construction Coil insufation class (DC) material tracking resistance voltage
1: 1 Form C (Standard) Nil: Sealed type Nil: Class E insulation | 5,6, 9, 12, F: AgSnOz | Nil: — BK: 6kV
1a: 1 Form A (Standard) F: Flux-resistant B: Class B insulation | 18, 24,48V type T: ENB0335-1 (Conform) type
1aP: 1 Form A type F: Class F insulation
(Long endurance type)
Standard: UL/CSA, VDE, TUV (Standard type)
UL/CSA, VDE (Long endurance type and EN60335-1 GWT compliant type)
UL/CSA (Surge voltage 6kV type)
Notes: 1. Standard packing: Carton: 100 pcs. Case: 500 pcs.
2. When ordering TV rated (TV-5) types, please consult us.
3. Contact arrangement 1aP type is Flux-resistant type only (Class B insulation only).
4. Please inquire about the previous products (Cadmium containing parts).
fal Ny, Nominal
Long endurance ) Pick-up Drop-out _CO|I operaling Nominal Max.
Standard type type _J Nominal |  voltage, voltage, | resistance, M ant operating | allowable
= . voltage, |V DC (max.) | V DC (min.) [ © (+10%) o ({_10,;/0) power, MW | voltage
Sealed type Flux-resistant type ux-lrems S vDC | (at20°C (at20°C | (at20°C (@aoec | (8120°C | (a185°C
pRD 68°F) 68°F) 68°F) p 68°F) 185°F)
1 Form A 1 Form C 1Form A 1 Form C 1 Form A )
JS1a-5V-F | JS1-5V-F | JS1aF-5V-F [JS1F-5V-F | JS1aPF-B-5V-F 3.5 0.5 69.4 72
JSt1a-6V-F | JS1-6V-F | JS1aF-6V-F |JS1F-6V-F | JS1aPF-B-6V-F 4.2 0.6 100 60
JS1a-9V-F | JS1-9V-F | JS1aF-9V-F |JS1F-9V-F | JS1aPF-B-9V-F 6.3 0.9 225 40 130%V
JS1a-12V-F | JS1-12V-F | JS1aF-12V-F | JS1F-12V-F [JS1aPF-B-12V-F 12 8.4 1.2 400 30 360 narz!nal
JS1a-18V-F | JS1-18V-F |JS1aF-18V-F |JS1F-18V-F |JS1aPF-B-18V-F | 18 12.6 1.8 900 20 voltage
JS1a—24V—F JS1 24\:’ F [JS1aF-24V-F | JS1F-24V-F | JS1aPF-B-24V-F 24 16.8 2.4 1,600 15
JS1a-48V-F JS1 48V F |JS1aF-48V-F | JS1F-48V-F |JS1aPF-B-48V-F 48 & 33.6 48 6,400 5
Notes) 1. Class B and F coil insulation types available.
Ex) JS1aF-B-12V-F
JStaF-F-12V-F
2. EN60335-1 GWT compliant types available. When ordering, please add suffix “T".
Ex) JS1aF-B-12V-FT
3. Surge volltage 6kV lypes available. When ordering, please add suflix “6K” (except for Long endurance lype and EN60335-1 GWT compliant type).
Ex) JStaF-B-12V-F-6K
DIMENSIONS R it

Schematic
(Bottorn view)
la

N.O ff'
COM

CoiL Dﬂ

N()T

COM

colL o—\r
N.C.

PC board pattern
(Bottom view)
1a
(Standard, High Power)

ol 122 |
079 480
1c
(Standard)
5-1.3 dia.
5..051 dia.
= i
e iR

Note: Terminal No. 4 is only for Standard --
1 Form C type -—j!,%jg—_'q%ﬁ—‘f
General tolerance: +0.3 +.012
Tolerance: +0.1 +.004

All Rights Reserved © COPYRIGHT Matsushita Electric Works, Ltd.
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REFERENCE DATA

. Maximum value for switching capacity 2. Operate/release time 3. Life curve
Sample: 25 pcs., JS1-12V-F Ambient temperature: Room temperature
100 = =TT T 100
B E 10l =
S resistive loa o i
= AC resistive load £ Operate time 125V AG resislive load|—|
£ =
£ 10 2 8 &
2 g 5 ]
& g i) = B
£ s 6 = 10
8 N
=3¢ resiﬁive oag e o 4 = ';_E-P%ﬂalx.
Release time I~ Min.
2 ‘ e - ol 2
SESLSTIITT TSRS TS24 Min.
0 | |
10 30 100 80 100 120 140 01t 2 3 4 5 6 7 B 9 10
Contact voltage, V Coil applied voltage, %V Contact current, A
-(1). Coil temperature rise ’ 4-(2). Coil temperature rise 5. Ambient temperature characteristics
ample: 5 pcs., JS1a-24V-F Sample: 5 pcs., JS1a-24V-F Sample: 6 pes., JS1-12V-F
leasured portion: Inside the coil Measured portion: Inside the coil
‘ontact current: 5 A Conlact current: 10 A
60 60 5 = | O
|1 26°C a‘;."» Pick-up voltage —
© 50 © 50 - - & 5420
bl 26°C vl L= 70°C £= a
g L~ o L1 % 85°C ] f ‘/{
» 40 = Af B @ 40 ‘O“BZ
5 85°C g Drop-out voltage
% L) // ® // i i
S g g A -60-40 -20 0 |
g 30 = g 30
E % £ | /]ea40 6o 80
= L ooy l -~ Ambient
20 - 20 P [—‘U‘ —— temperature °C
, |
10 10 ' -2
oy |
1 l
0 0
100 120 140 160 100 120 140 160

Coil applied voltage, %V

Coll applied voltage, %V

-or Cautions for Use, see Relay Technical Information

All Rights Reserved © COPYRIGHT Matsushita Electric Works, Ltd.
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General Purpose Transistor

PN2222

1. Emitter 2. Base 3. Collector

NPN Epitaxial Silicon Transistor

Absolute Maximum Ratings T,=25°C unless otherwise noted

Symbol Parameter Value Units
Veeo Collector-Base Voltage 60 %\
Veeo Collector-Emitter Voltage 30 v
Vego Emitter-Base Vollage 5 v
le Collector Current 600 mA
Pc Collector Power Dissipation 625 mw
Ty Junction Temperature 150 ki &

TstG Storage Temperature -565 ~ 150 °C
Electrical Characteristics 71,-25°C uniess otherwise noted

Symbol Parameter _Test Condition Min. Max. Units
BVcao Colleclor-Base Breakdown Voltage 1c=10uA., Ig=0 60 7 B
BV¢ceo Collector Emitter Breakdown Voltage Ic=10mA, Ig=0 30 Vv
BVEgo Emitter-Base Breakdown Voltage Ig=10pA, Ig=0 - \
lcso Collector Cut-off Current V=50V, Ig=0 0.01 pA
IEBO Emitter Cut-off Current V58=3V. |C=O 10 nA
heg DC Current Gain Veg=10V, Ic=0.1mA 35

Vee=10V, *1g=150mA 100 300

Ve (sat) | * Colleclor-Emitter Saturation Voltage | 1c=500mA, Ig=50mA i \
Ve (sat) | * Base-Emitter Saluralion Voltage 1c=500mA, Ig=50mA 2 \
fr Current Gain Bandwidth Product Vee=20V, 1c=20mA, f=100MHz 300 Mliz
Cob | Output Capacitance Veg=10V, Ig=0, f=1MHz 8 pF

* Pulse Test: Pulse

Widlh=300us, Duty Cycle<2%

®2004 Fawchild Sermcondu
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