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Abstract

Conference system is the most important activity of every organization because of meeting
is the discussion and start of decision. Which is supported by alot of information form staff and
system the power amplifier conferencing system which is used to amplify the staff ‘ s voice

The project presents the power amplifier conferencing system . Which is consist of chairman

unit , participant unit, power amplifier unit, ringing unit, power supply unitand timer circuit.
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\ |
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2.3.3.4 Analog System
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2.3.4 HHIBANNST (Memory)
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1xxh | PRIXICO | Interrupt Control RW.00
1xxh PRTXIC! | Interrupt Contrel 1 RW:00
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Pull Up (Resistive Pull Up) Tnuatividgyanm 10 swgnasruddiumuliéa vee
Open Drain High 99112 v83deyanat O 1IULDL Open Drain High
Strong Slow (Slow Strong drive) F91Uz YN VO Wy Strong Slow
. g Y £ g A v
High Z Analog U@ 91UzANUATUMUGUUVIUI0N FeaziLumasius ITuAU (Default)

HAINANANIT 19 (reset state)
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P1[5] Port 1{51,12C SDA Input/Output
P1j6] Port 1[6] Input/Output
P1[71 Port 1[7] ,12C SCL Input/Output

Port 2[0],11], [2], [3], Non-Multiplexed Analog Input Input/Qutput
P2[0]-P2[3]

(Switch Capacitpr)
P2[4] Port 2[4],External AGND Input/Output
P2[5] Port 2[5] Input/Output
P2[6] Port 2[6],External VREF Input/Output
P2[7] Port 2[7] Input/Output
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AccessPOR| RW:0 | RW:0 | RW:0{ RW:0 | RW:0 [ RW:0 | RW:0 RW:0

Bit Name VC3 Sleep GPIO |Analog3 |Analog2 |Analogl [Analog0 | Vmonitor

Bit{7] VvC3

ASANMTO UM

0 = lulid W18l Posted interrupt Y8 Variable Clock 3 lﬁﬂﬁu
1 = {idyQ 101 Posted interrupt €143 Variable Clock 3 Fnau
AsalMsIBoun

Aoudea1 0 Laz i ENSWINT = 0 faya)1as Posted interrupt 93gnIAAYS
Reudea 1 yaz da ENSWINT = 0 hilinansznulaq

@oudua1 0 taz I ENSWINT = 1 hilinansenulag

@ouaa0a1 1 uaz Ja ENSWINT = 1 deyay104 Posted interrupt ¥4 VC3 azifna
Bit [6] Sleep

ATAINTOIUAT

a

¥
0="Tull WY1 Posted interrupt Y9 Sleep timer AAFU

¥
1=1 Yoy 1®4 Posted interrupt U84 Sleep timer nafiu

) = J
NIAMIIVOUS
1 =Y a 4
@oudloa1 0 uaz Ta ENSWINT = 0 deyey104 Posted interrupt 92QMIAAYS

Roudean 1 uaz i ENSWINT = 0 lilinansznulag
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@Woudaea1 0 uaz Un ENSWINT = 1 liinansenulaq

Ayudoa 1 uaz 9a ENSWINT = 1 v l¥iAadayau1at Posted interrupt ¥94 Sleep timer ol
Bit [5] GPIO

NIBNTOIUA

0 = i dayay1a Posted interrupt 489 GPIO (it

1 = Udy@y1as Posted interrupt Y84 GPIO fntu

nIAMIAEUM

Aeudaua 0 1az Un ENSWINT = 0 Fayeat Posted interrupt 929nAdys
Roudea1 1 uaz Ja ENSWINT = 0 liflinansenulaq

Rudua1 0 uaz Ja ENSWINT = 1 liinansznulag
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NIAUMAITOIUA
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= liifidyey1nu Posted interrupt U89 Analog columns Havu
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0 = Tsififeyey1a1 Posted interrupt 93 Voltage monitor Raau
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Aoudaea 1 uag da ENSWINT = 1 vh1¥iAadaanal Posted interrupt 494 Voltage monitor
INT_CLR1: 0,DBh
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Access: POR | RW:0 | RW:0 | RW:0 | RW:0 | RW:0 | RW:0 [ RW:0 | RW:0

Bit Name | DCB13 | DCB12 | DBB11 | DBB10 | DCB03 | DCB02 | DBBO1 | DBB00

[7]1 DCB13 Digital Communications Block type B, row 1, position 3
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Ed
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@oudiua1 1 uaz dn ENSWINT = 1 ¥l#inadaya 1ol Posted interrupt
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NIAINIOIUAT

0 = laifiday W18 Posted interrupt Lﬂﬂ“uu
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@oudaea 0 Laz 1in ENSWINT = 1 lulinansznulan

@eoude 1 uaz Ja ENSWINT = 1 v lviRadeyn s Posted interrupt
[1] DBBO1 Digital Basic Block type B, row 0, position 1
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0 = laifideyny 101 Posted interrupt Rad

1 = Udgysy 104 Posted interrupt Aot
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NSENITO U
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1 = Udsyeu 1 Posted interrupt Aoty
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@ouden 0 uaz a ENSWINT = 0 dayey1al Posted interrupt 93gmAdYs
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Bit [0] 12C
nsAMIEIUAT

4
0 = lififaya1ai Posted interrupt Y99 12C AT
3/
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vz limnsadulY1é Fedyanniosvonmsdwasssnvidiozdinsegd tazamsamosan
t7 Ay a2 e ¢ £ a v o do a1 A '
aoumsalFoeiifismsindesalusdames INT CLRx Fuzlinnuduiusiunuuiasola ua
v ada < o o a Jo  od [ ¥ o
flunsdifnda INT MSKx iy <17 dygnudosvenisdunssswinogmmsodeinud g
A 1 o a o s T
Priority Encoder ‘Idiiaz v1nila GIE ogluaniiziza (GIE=1) dyanudumessninesaunsonu
v ¢ 4 s o o a ty P
W lidaldfuTsisaises (Msc) e 1R Tlswegesidnae uaussfDF Yy ud UMD SWHTUY
k4 a aAa g 1 o =1 @ .:2’
18 TavsrwaziPunvossTamosuaazadvzifuaail
INT_MSKO : 0,EOh

7 6 5 4 3 2 1 0

Access:POR | RW:0 | RW:0 | RW:0 | RW:0 | RW:0 [ RW:0 | RW:0 | RW:0

Bit Name DCB13 | DCBI12 | DBB11 | DBB10 | DCB03 | DCB02 | DBB01 | DBB00

Bit [7] VC3



v Yt a Jo & .
0 = lioyanalfiinsdunessWyien VC3 interrupt
Y a Jdo d .
1 = oyanalRin150uMes SWI91N VC3 interrupt
Bit [6] Sleep
] Yt = Jo o .
0 = lioygnalilinisoumesswyien Sleep interrupt
Yy a Jo .
1= mgnunﬁ“lmmsaummswmmﬂ Sleep interrupt
Bit [5] GPIO
0 = lieyana 1R lin15dwnes 5wi91n GPIO interrupt
Yt a I I8 .
1 = oyan 1A LNIDUNBTINN9IN GPIO interrupt
Bit [4] Analog 3
0 = lioyanalilimsdumessWi91n analog interrupt, column 3
= L%
1 = ayana 1R 1iN150UIR0T SN191M analog interrupt, column 3
Bit [3] Analog 2
0 = lioyanaliiimsdunessWi1N analog interrupt, column 2
1 = oyanalRins8umes 5Wia1n analog interrupt, column 2
Bit [2] Analog 1
v b5 a do S .
0= ]lllﬂlgﬂﬁﬂﬁlﬂllﬂﬁ’é]mm]iiwv}mﬂ analog interrupt, column 1
1 = oyaal#inisdumes 5wYia1n analog interrupt, column 1
Bit [1] Analog 0
0 = lieyanaliin1sduines Wie1n analog interrupt, column 0
1 = ayanaliinsdumesSwyie1n analog interrupt, column 0
Bit [0] V Monitor
[ Yy a g as o .
0= th’e’)‘Lgmﬂﬂiﬁﬂﬂ'ﬁ@ﬂlﬂﬂiﬂ‘mmﬂ voltage interrupt
9y a do o .
1= agmm?mmsaummswmmﬂ voltage interrupt

INT MSK1: 0, Elh
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7 6 5 4 3 2 1 0
Access:POR | RW:0 [ RW:0 | RW:0 | RW:0 | RW:0 | RW:0 | RW:0 | RW:0
Bit Name DCB13 | DCBI12 | DBB11 | DBB10 | DCB03 | DCB02 | DBB01 | DBB00

Bit [7] DCB13

1 ] a g o .. . . sy
0= 1Nﬂgm1ﬂ1ﬁuﬂ1i SumesTwvion Digital Communication Block, row 1, position 3

a o d . . oy
1= autywﬁiﬁ’ﬁﬂ1saugmaiiwwﬂ1ﬂ Digital Communication Block, row 1, position 3

Bit [6] DCB12

1 =3 a da .. . - o
0= "lumgamWumiaumaﬁwﬁmﬂ Digital Communication Block, row 1, position 2

a o o .. . . .
1= ’e]‘lgﬂﬁﬂﬁﬁﬂﬁ’ﬂﬂlﬂ@iiﬂﬂiﬂﬂ Digital Communication Block, row 1, position 2

Bit [5] DCB11
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0

liioyaaliiinsdumes wyie n Digital Basic Block, row 1, position 1

1 = oy 1A I 8UIRISN1910 Digital Basic Block, row 1, position 1

Bit [4] DCB10

0 = lieyanalitimsdunesSniain Digital Basic Block, row 1, position 0

1= mgmumiﬁﬁmi%uma{%”wﬁmﬂ Digital Basic Block, row 1, position 0

Bit {3] DCB03

0 = Tieyanaliiimsdutaesswiie1n Digital Communication Block, row 0, position 3
1= mgtym"lﬁ’ﬁms Suma{ %IWﬁ’mr’l Digital Communication Block, row0, position 3
Bit [2] DCB02

0= "hjmgﬂunﬂ‘lﬁ’ﬁmiﬁumaﬁ'wﬁmﬂ Digital Communication Block, row 0, position 2
1= aqﬂgwﬂiﬁ'ﬁﬂisﬁugﬁﬂ§§wﬁ%1ﬂ Digital Communication Block, row 0, position 2
Bit [1] DCBO01

0= ”l:iauq,fmﬁlﬁ'ﬁmiﬁumas’é”wﬁmn Digital Basic Block, row 0, position 1

1= mgaulmﬁlﬁ'ﬁmsﬁuma{%"wﬁmﬂ Digital Basic Block, row 0, position 1

Bit [0] DCB00

0= 'lajalgmgﬁ“lﬁ’ﬁﬂﬁﬁumaﬁwﬁmﬂ Digital Basic Block, row 0, position 0

1= mgﬂujm"lﬁ’ﬁﬂﬁﬁumﬁé"wv‘{Mﬂ Digital Basic Block, row 0, position 0

INT_MSK 3:0,DEh

7 6 5 4 3 2 1 0
Access: POR RW:0 RW: 0
Bit Name ENSWINT DBB00

Bit [7] ENSWINT

T o o I o ar o
0 = lieyananszuiumsiauvesres s owmessna
1 = ayRNANTEIIUMTNUYBITOT NI BUIR T SWH
Bit [6:1] Reserved a3 1%y
Bit [0] 12C

v Yt a I o I8
0 = ldeyanalitimsdumeisniiain 12C

! = dor o
1= oygnaliimsdumesswinin 12¢

2.42.3 INT_VC Register

& aa o @ a & # a du o . -
WuSames 1M UIARUS INIABTYBIBUIADT SN (Interrupt Clear register INT VC) lagazl

=}

o 1 o o ' v ' A J y ' s 1
msfhnuegaesdnyuzAlonuie Mieua oz Ms@oum Tauiies dmaesigneiu tuszlden

'E) ) s do A W o dw ' ' v o w
]lﬂﬂ“llﬂgﬁvl‘ﬂﬁﬁ'l (LSB) ‘umnﬂmmaummi‘wmw11uﬂﬁ1ﬂaJQQQﬂﬂﬂ1ﬂag1uﬁaumaa N179AAA1

b4
o o a 5% g .. o Y T ] ~ a w
ANUTIAYVBINITOULABTINWY (Priority Interrupt) Tuvaiziiued N #2961919U MIDUNDT TV
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Whinwdeufiusendne GPIO fu 12C Garzdndadiudaddunnudidaguesnssumesswe 1o
0 v 1 Aa 3 dy Yo = 1 g a o o

1519MIeuA3Iaees INT_VC i sz ldauilu 1ch (Tusnnmesvesdumasswiiuy GPIO)

¥y ¥

Watlimaz GPIO thfennudidygann 12¢ uadmn hiimsdwnesswilas mmmummmmas

it Y g &L ' o g 1 = =) t Yo Aa

#1180y oon FausvessiFannmes daunidivesns@eualisusimass INT ve & vind

v < ~ Yo Aa o o Y v o a [ 1 ~ ] [

alaginugadionlimisimaes INT_vC sz ldnnnnesvedumes swiaegisenglu dau

@ o o 9 o = s S g
"llﬂi;ﬂﬂ‘llﬂ’ﬂ1I’CT'Iﬂiy‘llﬂﬂﬂ’li@um@ii?‘iﬂgﬂlﬂaﬂi

INT_VC :0,E2h

7 6 5 4 3 2 1 0
Access: POR RC:0
Bit Name Pending Interrupt [7:0]

Bit[7:0]  Pending Interrupt[7:0]

nINURIMS5B I

St o

widmnnmesvesmsdunes Swinilsdnygegaifmsegludiudisfadduanudig

<

a o o '
YDINTIDUMDTIWN (Priority Encoder) 89N

A =
NTUUBDINTILVYY

@

A o ' Yo aa (dy ° Yy g Yy
LJJE]!.GUU'L!ﬂ'Islﬂﬂ11’7ﬂ‘lJT‘l]ﬁlﬂﬂiuﬁ)g‘ﬂﬂﬁﬂ1L’Jﬂlﬂﬁ)iﬂ1\‘1‘]‘lﬂ QE)ﬂiuﬁ’)uﬁﬂﬂiﬁ’d1ﬂﬂﬂ’ﬂuﬁ1ﬂill

a

a o @ o
¥DINTTOUADS SN (Priority Encoder) §RIATYNanLA

2.4.2.4 CPU_F Register

v
A w as

Aa o EE - 9) ar a 8 ' =Y & g
79019907 CPU_F ﬁ]anumﬂwaanums@ummmm luiin GIE Fuiluianfdvanudiin

(]

a do L1 =3
q3q ﬂﬁluﬂ'liﬂ3Uﬂuﬂ15tﬂﬂﬂulﬂﬂiiﬂﬂ “ﬁﬂﬂ'lﬂﬁul‘]fﬂ (GIE =17) DUIRMDITNNAIINNITHIVITD

Qd

= o < 1 ~ .:g 9 £
ARV “Llulﬂ Lmﬂﬂfﬂﬂﬂﬁuﬂﬂlﬂﬂﬂ’i (GIE = “0”) ﬂ'l’i’f)umﬂSiWVlﬂlﬂ“] ﬂ%"lnmmmmmu'lmaﬂ BN

L'
t4

4 Y a U A L 3A ] Y a
AuA1 default 1A datlazegluaoiuzindos fe Wiouanaliimssunossnilaqfadnld uad
9 v a Jo g ° 1% a o o a o ' A
51deems audwaessniinfauisai 18 TaemsiBoudrde limadadana1n msiande
o da o A \Ho o o o A A da v o c Y9 PVo o
wavsdariuilesnin Msc liflidmdsduiums e e ndosda daiunuzih i lddids AND
o o L) ) [ )
F.expr (ﬁWli“lJm‘JLﬂaEJSUﬂ) {tag OR Fexpr (A5 UNITIHAUN)
AHu ¢ T 3 T a o o I'd a3 & A
107 ldna1uianus 9190931015 OUIABS THTNVBI PSoC MCU  1ilwiSeanigaotn sz
H b Ed
wwhouwai 1WA UTAq a1 NN Lmlumamsﬂgumuu"lu"lﬂmfnﬂ'e)fmﬁ AN 1E
w03775 PSoC Designer dza0samsniesamionduaan s 1oy ldietu m szathem
a a da 4 1 1 >
wavealdsunsuuImaduaessny (SR udazdiuBF mawsad ldeuTdsunsuiis
d‘ o a do & ) 2
doamyaslulusunsuanua ISR Aldsamson 13 1dme saudamsdumesswininTuganieg Aesd

v /o a o o & 2 9y
msaseianduniugumsounessui vod lugatiugyuin naie
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2.5 Timers User Module
Timers User Module 184 PSoC Microcontroller JYU1AAwULA 8, 16, 24 ung 32 ia Wiaenldaw

anumnzaylasuden laozunsunsiiauves Timers User Module 1eradaagl)

Period Down Compare e
Register Count Ragish
ounier agister 27 o nterrupt
n e
‘___7¢__,, Data l n s I’“/
R Comparator Compare
B Chist
Caplure — 5.1 Capture Court e
__ 4
L~ 14 Row Bus
[ T
Clock — 1511 > .
L~ Load TG 14
Terminat
Gount Qut

ﬂ‘ﬁ 2.68 "lﬂauuﬂiumimqmmm Timers User Module

2.5.1 Timer Block Diagram, Data Path width n = §, 16, 24 or 32
Timers User Module 193 wennsued PSoC 131 Digital Box $1147% 1, 2, 3 Uag 4 MUYUIAYOS

Timer8, Timer16, Timer24 itag Timer32 MUMAU

S AVAVAVAVAYAY Li ’F\f w’ J SAVAVAVAVAVARAVAVAVAVAVAVAYE
Pariod Reg '< »

' ] r»] Compare Sigrial
Compare Yaiue 4 N \ S o
Reg .\ )I( M-z

/
Start Bit / ‘&

Caplure Sigral

Counter Reg . )(Mn\md 1 N)(’E)(TG M ,wumz;(m \(ML/(\ X w W‘Y;];im)/zx

3

{Compane True i Compare Faise Compare Trie
/ \ / 3 /

Compare Bvent \«mmwm/ \-““%-4/

Terminal Courd

Perigth = M1
]«womycyoe %0511 Mf1)-~—-—--—+l

1

Terminat Count, [ i [\

Output

ﬂﬁ 2.69 Timer Block Diagram

Timers Module #1471U11AS (Count Down) AN5aIERN clock Madayanamelunas
AMOUDN HINUAAT Period LA Compare 14910 Hardware (114 Device Editor) tlae Software Tﬂﬂ‘ﬁ
Output UB Timer ﬁwmﬂgﬂuuﬂﬁ'ﬁﬂﬂﬂs:qnﬁ"h’f@m ﬁ“ﬁ\‘l Hardware 1© CompareOut A1)
TerminalCountOut LAZMA Software A9%3) vecter MANIINAS Interrupt Faeuisofimualddies

Aunuy CompareValue %39 TerminalCount



68

2.5.2 w1s1ﬁma§mm Timers Module

Clock

Clock ¥94 Timer 1315018901801 VC1, VC2, VC3, SysClk, SysCIk*2 1azdnnaieauyiag
Period

v R aa Jd . v . sa G Yo
f1 Period 59019105 Iaalumsmuues Timer 3¢ 1v1aAf1 Period S3a1m93 11NV Counter

B maf da Tudi@iio Counter 30 sm@§ = () (Terminal Count) 1199 1IA13 Enable Timers Va2 Disable

o4

CompareValue

f1 Compare F3a1m03 1¥91uiloMnuANIH119UUUY Compare Event

CompareType

dnvazmsfSouflouszniig Counter Register i1 Compare Register

InterruptType

= VoA o Y o . A
QDNUYAINUIVDINIT Interrupt ansamrualiitlu Terminal Count 1150 Compare Event
ClockSync

a 2a Y o 9 Ha v &
ClockSync Fhuwsiimes Nezdesimualiny User Module 1iims 14 Digital Block N13ta0n

4 v
ClockSync ¥ugfius Clock fitdonldmiuaisis

ClockSyne Clock

1 unsdlf Clock Huuaandinunann SysClk Wy VCI,
Syne to SysCIK [VC2, VO3 (| VC3 wsasm SysClky, 32KHz Bars1n
Digital PSoC Block 11 SysClk

sl Clock Hunaanuiinunaan SysClk*2

Syne to SysClk . na
AUl SysClks2 lnamaa

Use SysClk Direct| M lunsadin Clock Hunsarinbinuaan sysCik nans

] Hlungiin Cleck Humsanilingann SysClk*2 Inams
Unsynchronized

wazlilalusieanns Synchronized

M15197 2.6 UEAINTIan ClockSynch

2.5.3 API #an%1v94 Timers Module
Timerl6 Start
Henusuld Timer a1

C Prototype:
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Void Timerl6_Start(Void);

Timer16_Stop

HafFungaiiauves Timer

C Prototype:

Void Timer16_Stop(Void);

Timerl6 EnableInt

dwsulams 1991 nterrupt Y09 Timer
C Prototype:

Void Timer16_Enablelnt (Void);

Timerl6 DisableInt

dmsuTams 149134 Iterrupt Y09 Timer
C Prototype:

Void Timer16_ Disablelnt (Void),
Timerl6_WritePeriod

14 munan Period 191 Timer

C Prototype:

Void Timer16_ WritePeriod (WORD wPeriod);
Timer16 WriteCompareValue
1¥fmuan CompareValue ¥ Timer
C Prototype:

Void Timerl6  WriteCompareValue (WORD wCompareValue);\

2.5.4 Maeullsunsnu3mMIdnes S WY vea Timers Module
oIAan1381Ines S W91 Timers User Module luIasnauInsamesazidnldiaunely
(] { L] 4 { q @ v ]
Tusunsudes fioglulvd asm NTFoiAuIiY Timers User Module UAA 4R “int” 15U Timers User
; ) s A . . 1 ' :
Module ¥® “Timer6 17 Iatifez¥e “Timerl6 lint.asm” Tﬂﬂvl‘l/‘lfi{u%ﬂgﬂlu Library Source Tay
T ~ 1 Jd o U a’/’ dd‘ = 'Y . [} ar v 9
Tdsunsudesfoglulvddanarniu vz li¥eifieau Timers User Module 15Ul LiA9znIuAIY
v ' B 2 1 Ha o a o w a
“ ISR” 9619%Y _Timers 16_1 ISR HaluTilsunsudosilios nlslums@sumdammueauyuya
W'l ieda 19 luTnsneuInsames nszlaaluinuilsdFunidoudronund drofrde ump

A J o = ' . . ¥ o 1
_<%ﬂﬂaﬂmu1un1y1cu>” 1¥U “ljmp_Timer ISR” A4AIDYIN

;  FUCNTION NAME: Timerl6 1 ISR

; DESCRIPTION: Unless modified, this implements only a null handler stub.
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_Timerl6 1 ISR:
;@PSoC UserCode BODY@ (Do not change this line.)

; Insert your custom code below this banner

;  NOTE: interrupt service routines must preserve
;  the values of the A and X CPU registers.

limp_Tomer ISR

]

; Insert your custom code above this banner

;@PSoC _UserCode END@ (Do not change this line.)
Reti

; end of file Timerl6 1INT.asm

o 4 1 a a Y ) 9 A sy o & ' P w '
IS HAUNUUNUNTIAN “ 7 ﬁn]lﬂ“UN‘l’ilﬂ‘lf@‘Wﬂﬂ"]ﬂ! ‘VNH!.Wi13’]1Tﬂiltﬂiilﬂﬂﬁlﬂﬂﬂa’ngﬂ
~ ' o 9 ¥ = s A A ' a Y a v [ ]
wauag“lummuaﬁuwua ﬁ'lﬂﬂﬂ\‘lﬂ”li’t]"l\‘lﬂ\‘lﬂ\iﬂ%uﬂlﬂﬂuﬂgﬁluﬂ'ly'l“ﬁ aADAUAY “ mn'lﬂmwm
¥ > >y P w to a do Y o
AIWNNANT U,a‘:,"‘lﬂﬂuuﬁﬂﬂﬂi%ﬂ']ﬁﬁﬂﬂ“]fuﬂdﬂﬁuﬂu ‘W\'iﬂ“])"l«lﬂ'iﬂ"l'iﬂﬂlﬂ’f)iiWVI AIYATT I “Hpragma

1 4
interrupt_handler <¥pv0aflantu>" arudrothedail
#pragma interrupt_handler Timer_ISR

& & do A a Fo Yy A o a s A & o
ﬂjﬂuuﬂlmﬂuWQﬂ%uﬂﬁﬂTiaulﬂ@iiWYﬂﬂ !ﬁllﬂuﬂﬂﬂ’lﬁlguﬂu‘m\'iﬂslfuﬂuc] c]f\iﬂ’li'ﬂ’]\ﬂuﬂ']ﬂ‘lu

Y a a to o o "o o Ao "y °
Waﬂ%ummiaumaiiwwuu ﬂﬁlu’t’)ﬂﬂﬂﬂ'liVI'l\‘ﬂ‘N‘U'fNTﬂilLﬂiNVIL“UUH'J"IGI'ENﬂ']iﬁ]Sﬂ‘i%Vﬂﬂ’Ii

<

y a a P | &
ﬁlﬂqﬁ'mﬁamﬂmmummsﬂm
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uni 3

MIvaNUVIAZMTAI I

I a v ' Y o e 44 v a
Tumsesnuuuresvesgailszay iureesnlseneumenatog aiunlonu Natine 11yl
a a o ¥ 4 z o oy
dszaniamlumsiaunniu saiemuadsenoudio unassieliase (DC Power Supply)
o o . o 2 . . J .
1ITUIYNIA (Power Amplifier) 1395 AT YI00R (Ringing) 139515 lud (Pre Microphone)

239515 Tnu (Pre Tone) HazaInG (Switch)

3.1 1995veNeNag

1995195 oK1l 100 W ¥ila OCL

D1 R4
INAOOE  22K0
R < RY
e + = 50 52000
s pFis0v < VRi @
} > 20 k0 ALS ]
. I *@ Q6
IF7 BI3Y
//"
) o)
> s Dot
10kQ .4;7
INEY W]
e _(zmcss
- Rl P
2 150 0
1N400) Y s <RI3
250
5W §Res
D3 010
naoor ¥ W
L1 %20 Dia 30 mm
AN H
R6 i
5650 )
. 4 Ri2 i §
N300t <180 02 > R
Ri4 o
3 ;551 > RI6 \i
5 g \V ~
| ar0uF 216V b "W Zein ) .
TN4001 ) 5w ca 5
/’, /7L 0.1 pF
s - Perd
o1t
_,\[{; \ MJ2955
1 Yo
""(”k/ \ AGTH
J
e 7
/i/ Y BD14D)
NV
Als
§ R REO <
Sisko 100 © T
] < A3V

51 3.1 299smnesuent] 100 W wila OCL

= s <) 4 g = = a A =

31 7190955 entl 100 W MTuszuuides OCL nunede szuu@sanysiannag

o 9 o @ o o A A ° YA 1 a :;I o
wosndIuoIana Snwseauusaay lnagnesnd Inalaliauilv o aaeanar Instiumwines

wouilvz lumansovenadesoonle1d
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-pamunszuril 15 A

g

[ M——— —e Wt A
24V
T *
n zz ©
3 »
- b2 6800 uF /50 V
9
'S 0
220 VAC ¢
S e
¢
D3 D4 N )
zZz
6500 150V
24V
o —
O -35V

514 3.2 1esmnsielv

{ o v wado. & 1
gl 72 Tdihmseenuuuuvasse W Tgaauiidnsuilulumsesnuuuiestielas
o
ail

1

diimsfimua Vo (DC) HAuifu =35V

oM smmuanszua Jo (DC) FAWMAY 1 A
9 o
&

1dviimsfimuaussdunszmeuneeusu'ld AV w5e % Ripple Taunifiv 1.5 %
3/
Imsfuiuaait

minszuavosndoutadldon

1.8 Io (DC) G.D

Tac

1.8(1)
1.8 A

anmngaaldsalgnssuannuioutad 2 A

” & 9 lac
daiuaz 19 To(DC) = P (3.2)
2
B 1.8
= L11A
mamidaes 1da1n
Av = 2 x V3 x %Ripple x Vo (DC) (3.3)

- 2xV3x1.5%35

= 1.818 Vp-p
. 2, Io (DC 1.11
audum ¢ > (DC) > > 6103 uF
Fr x AV (2x50)(1.818)

Tumsldnuesadeldm ¢ = 6800 uF
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mauswuanaseunhdaaos 1den

Cwv > 1.25 (Vo (DC) + (0.5 Av)) (3.4)
Cwv = 1.25 35V + (0.5 x 1.818))
Cwv = 44.88 V

Tumsldnusadaldaricwv=50v

o Y Y
muiqﬂummwuauﬂaﬂﬂmﬂ
Vo (DC) + (0.5 AV) + Vf(diode)

Vac = vz (3.5)
35 V+(0.5 (1.818))+ 1.4
Vac =
V2
Vac = 2638V

Tums lFnuesedelda vac = 31 Vims

¢ d
32 JQﬂiﬂﬂ‘i!?ﬂi!lﬁz’)ﬂiﬁ!ﬂ]ﬂﬂﬂ

o { o o s o
2993 lAs1997 (Driver cireuit) Mnhndunszua ldtloulifusesmedumeidyalitindudus
S o ' a ¢ o I % o 3
fimtiaiu nswdanes Q8 Au Q9 Wursesninlasies Q10 A Qi1 Wuresnidiuerdng
o 4 o 1 =
rsvnudsarauindszneudionsuGames Q8 M Q10 diurwsvnadounaaulszneudan

nIUFmae3 Q9 fu Ql1

A Aa @

¥
ar ) 4 1 = 0 L
MINTIUFFINDT Q8 Uaz Q9 Qﬂﬂ@itﬂﬂﬂﬂﬂwamu‘ﬂﬁ muqmﬁummmnmmﬁaunu “lu

v
v o

v a o <l ral o a
mummmm%ﬁmeﬁmﬁwﬂ Q10 fu Q11 WughdefuuuuasundWUMS Aad1unIUu R15 FU 92

u

€e

v 9

o { o a o a s o v
'VITHﬁ'l'ﬁ‘]ﬂﬂ\iﬂuﬂ'lif]ﬂJﬂ')‘U?NVli1u°]fﬁm@5LT’JW]‘WCV'WNET@Q AIATUNTIU R17 uazmm‘uﬂszfg C4

q

= v o W o = A1 a v A o
LiUﬂ”ﬂ’J\iiﬁmﬁ]ﬂﬁﬂgﬂﬁmﬂ’nwﬂqq VIUAUNUNINAITUUT

3.3 29950 Inseualingh (Constant Current Source)
Y o o A ¢ o o ) I 2 2 ]
1995892 A09UAN NIUFHnes Q3 U Q4 Hurwestunszua e WulaesSTudun
o ¥V = a 4 o 9 M 9 a a o
MlfesvnaFoarauin nsudames Q3 uazddumu R7 Folddsed@niamlunmsiiau

o s ad
VDINTIUYTIADT Q4 AVU

3.4 1A VUNNNUANA (Differential Amplifier)
v a ¢ Y o 9 A & y
Uszneudionsudaaes Q1 A Q2 mthiasieaeunszua liiimua aosrausdu v
° A v g v g o { ¢ o
pC nveend1 Ingliliauiu o v egansanal uazdadiumu R3 finihinonszualildnuees

\ ~ o o | Y a ° § o o
YeeaNuLana1a 1N udmeos Q1 waz Q2 Mo ldmifu R1 fu R6 simthimsanszua
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Sunaldfunsudamnss Q1 uaz Q4 dau R4 uazlalea DI wiinihididanszua lWifaliiy

k4
NWITVHIYANUUANAIHULDY

) d
3.533403 VAS tazns lases

(19995 V8ANUUANA 1NN Q1 dzdunszue lWdseenlUIFdrduniu R2 el

Y @

o { 1 o 3 Y o a 4 1 4

ussauTfianasoudaduniu R2 vuilulutealddunsudmees Qs e liussdulviingevu
a o o o N d' Y 5
2993 Tmaneund Iwesiaas Qs M ld Q4 szdhnulddesauioms sundoussdnlW Ayadu
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2. founduland (sine wave) ¥11A 20 mVp-p lhiduyavansUNBLBLAATIBDT

w ~ 4 a L4 ar A
3. farannudoanaveesvssuevlamuees laslSunuan 1Hz - 5 MHz

A7 SJ?; (Hz) Output (Vp-p) Gain dBmV
1 - - -
5 1.2 60 35.56
10 2.8 140 42.922
20 2.8 140 42.922
50 4.4 220 46.848
100 44 220 46.848
500 4.4 220 46.848
1k 4.4 220 46.848
3k 4.4 220 46.848
5k 44 220 46.848
7k 4.4 220 46.848
10k 4.4 220 46.848
30k 44 220 46.848
50k 44 220 46.848
100k 44 220 46.848
300k 44 220 46.848
500k 4.5 225 47.043
700k 4.5 225 47.043

1M 4.0 200 46.021

A1519% 4.1 HANMSNARDINIBATINTVLIGVDINTS 100 w Fila OCL 1

Y o a

NHYYIUBUNN 20 mVp —p
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CY8C27143, CY8C27243,

¢Y8C27443, CY8C27543, and CY8C27643

eatures

Powerful Harvard Architecture Processor

O MBC Processor Speeds to 24 MHz

8x8 Multiply, 32-Bit Accumulate

Low Power at High Speed

3.0t0 5.25 V Operating Voltage

Operating Voltages Down to 1.0V Using On-
Chip Switch Mode Pump (SMP)

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

I
}
l Advanced Peripherats (PSoC Blocks)
O 12 Rail-to-Rail Analog PSoC Blocks Provide:
- Up to 14-Bit ADCs
- Up to 9-Bit DACs
! - Programmable Gain Amplifiers
- Programmabie Filters and Comparators
0 8 Digital PSoC Blocks Provide:
- 8- to 32-Bit Timers, Counters, and PWMs
- CRC and PRS Modules
- Up to 2 Full-Duplex UARTs
- Multiple SPI™ Masters or Slaves
- Connectable to all GPIO Pins
O Complex Peripherals by Combining Blocks

0O 0o0oooo

m Precision, Programmable Clocking
3 Internal 2.5% 24/48 MHz Oscillator
O 24/48 MHz with Optional 32 kHz Crystal
O *Optional External Oscillator, up to 24 MHz
03 Intemal Oscillator for Watchdog and Steep

W Flexible On-Chip Memory

16K Bytes Flash Program Storage 50,000
Erase/Write Cycles

256 Bytes SRAM Data Storage
In-System Serial Programming (ISSP™)
Partial Flash Updates

Flexible Protection Modes

EEPROM Emulation in Flash

®m Programmabie Pin Configurations

25 mA Sink on all GPIO

Pull up, Pull down, High Z, Strong, or Open
Drain Drive Modes on alt GPIO

Up to 12 Analog Inputs on GPIO

Four 30 mA Analog Outputs on GPIO
Configurable Interrupt on all GPIO

gooooa o0

oo oag

Additional System Resources

12C™ Slave, Master, and Multi-Master to
400 kHz

Watchdog and Sleep Timers
User-Configurable Low Voltage Detection
Integrated Supervisory Circuit

On-Chip Precision Voltage Reference

opnoo 0

Complete Development Tools

Free Development Software

(PSoC™ Designer)

Full-Featured, In-Circuit Emutator and
Programmer

Full Speed Emulation

Complex Breakpoint Structure

128K Bytes Trace Memory

Q Q

oo

port 5HPort aHPort 3H{Port 2HPort 1HPor 0] 71209

Drivers

¥

e

PSoC™ Functional Overview

The PSoC™ family consists of many Mixed Signal Array with
On-Chip Controller devices. These devices are designed to
replace multiple traditional MCU-based system components
with one, low cost single-chip programmable device. PSoC

S mamsmrnacs SR devices include configurable blocks of analog and digital logic,
- Globsl Analog Interconnect as well as programmable interconnects. This architecture
SROM IFlash16K e allows the user to create customized peripheral configurations
B e TR that match the requirements of each individual application.
CPU Core (MEC) L | Bonh o 1 Additionally, a fast CPU, Flash program memory, SRAM data
’ S " memory, and configurable 10 are included in a range of conve-
A Muttiple, Clock Sources ' nient pinouts and packages.

' _(includes IMO, ILO, PLL, and BCO) _ The PSoC architecture, as illustrated on the left, is comprised of
: —— four main areas: PSoC Core, Digital System, Analog System,
R | .- ANALOG ‘SYSTEM and System Resources. Configurable global busing allows all
T Anatog ¢! Analog 4,4 the device resources to be combined into a complete custom
1 ‘Bloek | LRI system. The PSoC CY8C27x43 family can have up to five 1O
> Amay [T Py > ports that connect to the global digital and analog interconnects,

14 coumns.| [ Analog]. - providing access to 8 digital blocks and 12 analog blocks.

12 Blocks) 4— Inp}:t wn ¥
e The PSoC Core
A A > A A The PSoC Core is a powerful engine that supports a rich fea-
) y S v o v _ ture set. The core includes a CPU, memory, clocks, and config-
iai ; ] i ur P .
CD|' 3\::; x::‘l‘ %y Ioscime| 26 POR and LVD (?;:;: st.ch: able GPIO (Genera'l Purpose |0) |

) System Resets| | Ref. || Pump The M8C CPU core is a powerful processor with speeds up to
SYSTEM RESOURCES 24 MHz, providing a four MIPS 8-bit Harvard architecture micro-
August 3, 2004 © Cypress MicroSystems, Inc. 2002 — 2004 — Document No. 38-12012 Rev. *i 1
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PSoC™ Overview

processor. The CPU utilizes an interrupt controller with 17 vec-
tors, to simplify programming of real time embedded events.
Program execution is timed and protected using the included
Sleep and Watch Dog Timers (WDT).

Memory encompasses 16 KB of Flash for program storage, 256
bytes of SRAM for data storage, and up to 2 KB of EEPROM
emulated using the Flash. Program Flash utilizes four protec-
tion levels on blocks of 64 bytes, allowing customized software
IP protection.

he PSoC device incorporates flexible internal clock genera-
tors, including a 24 MHz IMO (internal main oscillator) accurate
to 2.5% over temperature and voltage. The 24 MHz IMO can
qlso be doubled to 48 MHz for use by the digital system. A low
power 32 kHz ILO (internal low speed oscillator) is provided for
the Sleep timer and WDT. If crystal accuracy is desired, the
EiCO (32.768 kHz external crystal oscillator) is available for use
as a Real Time Clock (RTC) and can optionally generate a crys-
tal-accurate 24 MHz system clock using a PLL. The clocks,
together with programmable clock dividers (as a System
Resource), provide the fiexibility to integrate almost any timing
requirement into the PSoC device.

PSoC GPIOs provide connection to the CPU, digital and analog
resources of the device. Each pin’s drive mode may be selected
from eight options, allowing great flexibility in external interfac-
ing. Every pin also has the capability to generate a system inter-
rupt on high level, low level, and change from last read.

he Digital System

he Digital System is composed of 8 digital PSoC blocks. Each
lock is an 8-bit resource that can be used alone or combined
ith other blocks to form 8, 16, 24, and 32-bit peripherals, which
ire called user module references.

Port 5 HPort 4 73 Port 3L Port 2[4 Port 171 Port 0

Digital Clocks ~ To System Bus

From Core

To Analog
System

4

DIGITAL SYSTEM

Row0 * 4

; =5 » O 2

, | i3
= 3

i 38 08800 | [ oBBO1] [DCBO2 o

23 W __:‘i_

3 1 TR ;

st B Eon oG b e ey 5
3 Row 1 4
s [ T 2 | ¥
£E| foseio| [osenr] [ooe2) [oeeis] {2 o
= 5| [5oeo] [ooent) [oes) [ocem] |25
I

S e

N GIE(7:0] =] Giobal Digital J——GOE[7:0} mrmrrt
- GIO{7:0] o] [AHSFCONNEC! L GOQ[7:0] emmemmeee

Digital System Block Diagram

Digital peripheral configurations include those listed below.

u PWMs (8 to 32 bit)

m PWMs with Dead band (8 to 32 bit)

Counters (8 to 32 bit)

Timers (8 to 32 bit)

UART 8 bit with selectable parity (up to 2)

SPI master and slave (up to 2)

12C slave and master (1 available as a System Resource)
Cyclical Redundancy Checker/Generator (8 to 32 bit)

IrDA (up to 2)

Pseudo Random Sequence Generators (8 to 32 bit)

The digital blocks can be connected to any GPIO through a
series of global buses that can route any signal to any pin. The
buses also allow for signal multiplexing and for performing logic

operations. This configurability frees your designs from the con-
straints of a fixed peripheral controller.

Digital blocks are provided in rows of four, where the number of
blocks varies by PSoC device family. This allows you the opti-
mum choice of system resources for your application. Family
resources are shown in the table titted “PSoC Device Charac-
teristics™ on page 3.

The Analog System

The Analog System is composed of 12 configurable blocks,
each comprised of an opamp circuit allowing the creation of
complex analog signal flows. Analog peripherals are very flexi-
ble and can be customized to support specific application
requirements. Some of the more common PSoC analog func-
tions (most available as user modules) are listed below.

= Analog-to-digital converters (up to 4, with 6- to 14-bit resolu-
tion, selectable as Incremental, Delta Sigma, and SAR)

m Filters (2, 4, 6, and 8 pole band-pass, low-pass, and notch)
m Amplifiers (up to 4, with selectable gain to 48x)

instrumentation amplifiers (up to 2, with selectable gain to
93x)

Comparators (up to 4, with 16 selectable thresholds)
DACs (up to 4, with 6- to 9-bit resotution)
Muitiplying DACs (up to 4, with 6- to 9-bit resolution)

High current output drivers (four with 30 mA drive as a Core
Resource)

1.3V reference (as a System Resource)
DTMF dialer

Modulators

Correlators

Peak detectors

Many other topologies possible

August 3, 2004
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Analog blocks are provided in columns of three, which includes Additional System Resources

dne CT (Continuous Time) and two SC (Switched Capacitor)
blocks, as shown in the figure below. System Resources, some of which have been previously listed,

provide additional capability useful to complete systems. Addi-
PO} —, PO[G] tional resources include a multiplier, decimator, switch mode
e < pump, low voltage detection, and power on reset. Brief state-

! POIS) J:ﬁ‘ {>;]7P0[ a) ments describing the merits of each system resource are pre-
PR S sented below.
‘ PO[3] _l ﬂ b PO[2) m Digital clock dividers provide three customizable clock fre-

quencies for use in applications. The clocks can be routed to

e -t PO both the digital and analog systems. Additional clocks can be
= < P206] generated using digital PSoC blocks as clock dividers.

P[] o m A multiply accumulate (MAC) provides a fast 8-bit multiplier
: " with 32-bit accumulate, to assist in both general math as well
é“"’ P2l4] as digital filters.

P21} —— — et~ P2[2) m The decimator provides a custom hardware filter for digital

- papoy signal processing applications including the creation of Delta
| Sigma ADCs.
m The 12C modute provides 100 and 400 kHz communication
— — over two wires. Slave, master, and multi-master modes are
all supported.

m Low Voitage Detection (LVD) interrupts can signal the appli-
cation of falling voltage levels, while the advanced POR
(Power On Reset) circuit eliminates the need for a system
supervisor.

= Aninternal 1.3V reference provides an absolute reference for
the analog system, including ADCs and DACs.

= An integrated switch mode pump (SMP) generates normal
operating voltages from a single 1.2V battery cell, providing a
low cost boost converter.

|
l
i
|
|
|
lr
il N . .
11 PSoC Device Characteristics
: : Depending on your PSoC device characteristics, the digital and
11 analog systems can have 16, 8, or 4 digital blocks and 12, 6, or
11 3 analog blocks. The following table lists the resources
N1 available for specific PSoC device groups. The PSoC device
11 covered by this data sheet is shown in the second row of the
It table.
%~ AGNDIn
I~ -~ Refln . s s
| Bandgap PSoC Device Characteristics
-% . - >
M8C Interface (Address Bus, Data Bus, Etc.)
Analog System Block Diagram CY8C29x66 “gf 4 16 12 4 4 12
cveczrxas [P | 2 | 8 | 12 | 4 4 12
up to
CYBC24x23 4 1 4 12 2 2 8
cvecaaxasa | DO | 1 4 12 2 2 6
cvscazx1s | P01 4 8 1 1 3

ugust 3, 2004 Document No. 38-12012 Rev. *{ 3
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PSoC™ Overview

Getting Started

The quickest path to understanding the PSoC silicon is by read-
- ing this data sheet and using the PSoC Designer Integrated
[Pevelopment Environment (IDE). This data sheet is an over-
view of the PSoC integrated circuit and presents specific pin,
" gister, and electrical specifications. For in-depth information,
long with detailed programming information, reference the
SoC™ Mixed Signal Array Technical Reference Manual.

or up-to-date Ordering, Packaging, and Electrical Specification
information, reference the latest PSoC device data sheets on
the web at http://www.cypress.com/psoc.’

eveloﬁment Kits

evelopment Kits are available from the following distributors:

Digi-Key, Avnet, Arrow, and Future. The Cypress Online Store
t http://www.onfulfillment.com/cypressstore/ contains develop-
ent kits, C compilers, and all accessories for PSoC develop-
ent. Click on PSoC (Programmable System-on-Chip) to view
current list of available items.

ele-Training

ree PSoC "Tele-training” is available for beginners and taught

y a live marketing or application engineer over the phone. Five
training classes are available to accelerate the learning curve
including introduction, designing, debugging, advanced design,

dvanced analog, as well as application-specific classes cover-
ing topics like PSoC and the LIN bus. For days and times of the
tele-training, see http://www.cypress.com/support/training.cfm.

onsultants

ertified PSoC Consultants offer everything from technical
ssistance to completed PSoC designs. To contact or become a
SoC Consultant, go to the following Cypress support web site:
tip://www.cypress.com/support/cypros.cfm.

echnical Support

SoC application engineers take pride in fast and accurate
response. They can be reached with a 4-hour guaranteed
response at http://www.cypress.com/support/iogin.cfm.

\pplicétion Notes

our design effort. To locate the PSoC application notes, go to

Y,
A long list of application notes will assist you in every aspect of
Y
hitp://lwww.cypress.com/design/results.cfm.

Development Tools

The Cypress MicroSystems PSoC Designer is a Microsoft®
Windows-based, integrated development environment for the
Programmable System-on-Chip (PSoC) devices. The PSoC
Designer IDE and application runs on Windows NT 4.0, Win-
dows 2000, Windows Millennium (Me), or Windows XP. (Refer-
ence the PSoC Designer Functional Flow diagram below.)

PSoC Designer helps the customer to select an operating con-
figuration for the PSoC, write application code that uses the
PSoC, and debug the application. This system provides design
database management by project, an integrated debugger with
In-Circuit Emulator, in-system programming support, and the
CYASM macro assembler for the CPUs.

PSoC Designer also supports a high-level C language compiler
developed specifically for the devices in the family.

S <TH i ; Context
™ Graphical Des
PSOC S rapl:::rfa;lgner <:! Sensitive
Designer Help
. T
e
<
©
£
E
o
()
Importable [ ]
Design <:::>
Database
Device |/ PSoC
Database {° <L’:> Configuration
N PSoC™ Sheet
Application | A~ Designer —
Database Core
: i = Engine Manufacturing
Project <:> Information
Database }\— File
Modules <::> _ SRR
Library |7 F ) T

ay!

In-Circuit
Emulator

Emulation

Device
Pod Programmer

PSoC Designer Subsystems
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PSoC Designer Software Subsystems

Pevice Editor

The Device Editor subsystem aliows the user to select different
onboard analog and digital components called user modules
ysing the PSoC blocks. Examples of user modules are ADCs,
ACs, Ampilifiers, and Filters.

The device editor also supports easy development of multiple
onfigurations and dynamic reconfiguration. Dynamic configu-
tion allows for changing configurations at run time.

SoC Designer sets up power-on initialization tables for
elected PSoC block configurations and creates source code
r an application framework. The framework contains software
to operate the selected components and, if the project uses
ore than one operating configuration, contains routines to
witch between different sets of PSoC block configurations at
un time. PSoC Designer can print out a configuration sheet for
given project configuration for use during application pro-
ramming in conjunction with the Device Data Sheet. Once the
amework is generated, the user can add application-specific
ode to flesh out the framework. It’s also possible to change the
selected components and regenerate the framework.

Design Browser

The Design Browser allows users to select and import precon-
figured designs into the user’s project. Users can easily browse
a catalog of preconfigured designs to facilitate time-to-design.
Examples provided in the tools include a 300-baud modem, LIN
Bus master and slave, fan controller, and magnetic card reader.

Application Editor

in the Application Editor you can edit your C language and
ssembly language source code. You can also assemble, com-
ite, link, and build.

Assembler. The macro assembler allows the assembly code
fﬁ be merged seamlessly with C code. The link libraries auto-
! atically use absolute addressing or can be compiled in relative
mode, and linked with other software modules to get absolute

addressing.
I

¢ Language Compiler. A C language compiler is available
that supports Cypress MicroSystems’ PSoC family devices.
Even if you have never worked in the C language before, the
éroduct quickly allows you to create complete C programs for
the PSoC family devices.

he embedded, optimizing C compiler provides all the features

f C tailored to the PSoC architecture. It comes complete with
embedded libraries providing port and bus operations, standard
keypad and display support, and extended math functionality.

Debugger

The PSoC Designer Debugger subsystem provides hardware
in-circuit emulation, allowing the designer to test the program in
a physical system while providing an internal view of the PSoC
device. Debugger commands allow the designer to read and
program and read and write data memory, read and write 10
registers, read and write CPU registers, set and clear break-
points, and provide program run, halt, and step control. The
debugger also allows the designer to create a trace buffer of
registers and memory locations of interest.

Online Help System

The online help system displays online, context-sensitive help
for the user. Designed for procedural and quick reference, each
functional subsystem has its own context-sensitive help. This
system also provides tutorials and links to FAQs and an Online
Support Forum to aid the designer in getting started.

Hardware Tools

In-Circuit Emulé_tor

A low cost, high functionality ICE (In-Circuit Emulator) is avail-
able for development support. This hardware has the capability
to program single devices.

The emulator consists of a base unit that connects to the PC by
way of the parallel or USB port. The base unit is universal and
will operate with all PSoC devices. Emulation pods for each
device family are available separately. The emulation pod takes
the place of the PSoC device in the target board and performs
full speed (24 MHz) operation.

August 3, 2004
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‘V TEXAS

INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS072B - Revised July 2003

CMOS BCD-to-7-Segment
Latch Decoder Drivers

High-Voltage Types (20-Volt Rating)

[ . DisPLAY.

WCD45118 types aré BCD-to-7-segment
latch. decoder: drivers constructed with
MQOS logic and n-p~n bipolar transistor out-
ut devices on a singte monolithic structure.
hese devices combine the.low quiescent
er dissipation and high noise immunity
ipatures of RCA CMOS with n-p-n bigolar
utput transistors capable of sourcing up to
mA. This capabllity allows the CD45118
types to drive LED’s and other displays
irectly.
amp Test (LT), Blanking (BL), and Latch
nable or Strobe inputs are provided to test
the display, shut off orintensity-modulate it,
qnd store or strobea BCD code, respectively.
§everal different signals may be multiplexed
a;md displayed when external multiplexing
circuitry is used.

~l“he CD4511B types are supplied in 16-lead
hermetxc dual-in-line ceramic packages
(F3A suffix), 16dead dual-in-line plastic
packages (E suffix), 16-lead small-outline
packages (NSR suffix), and 16dead thin
shrink small-outline packages (PWand PWR
sufﬁxas)

These devices are similar to the type
MC14511

a8 —{ie 18 }— Yoo
¢ ~—j2 1IS—¢
it —43 144—gq
e 13—
LE/STROBE —1 3 2
0~—je (13 =T
A—? 0p—d
vgg—4 8 e
TOP yiEW
92032308 4R
CcoSNE
TERMINAL ASSIGNMENT

CD4511B Types

92C$-75087

Features:
® High-output-sourcing tapability ........ up to 25 mA
# {nput tatches for BCD Code storage
= Lamp Test and Blanking capability

FUNCTIONAL DIAGRAM

& 7-segment outputs blanksd for BCD input codes > 1001
= 100K tested for quiescent current at 20 V

& Max. input curtent of 1 pA at 18 V, over
full package-temperature range, 100 nA
at 18 Vand 25°C

& 5-V, T0-V, and 15-V parametric ratings

Applications:

a Driving common-cathode LED displays

= Multiplexing with common-cathode LED
displays ’

® Driving incandescent displays

2 Driving low-voltage fluorescent displays

MAXIMUM RATINGS, Absoluts-Maximum Values:
DC SUPPLY-VOLTAGE RANGE. (Vpp)

Voltages referenced o Vgg Terminal) .......iceeeeeeeo.... raennnn e -0.5Vto +20V
INPUT VOLTAGE RANGE, ALLINPUTS _........cocoimennnnnn e, ~0.5V to Vpp +0.5V
DCINPUT CURRENT, ANY ONEINPUT _. ., i iiiiiaiiaciiniaaa i aiivaeiiiaaaaaainnan £10mA
POWER DISSIPATION PER PACKAGE (Pp)

FOrTA=~550CH0 +T100% ..\ ueuoinimi e tiaae e raaetaneaaaeeaascnnaneannarsnranenn 500mW.

ForTa=+100%C 10 +#125%C......... e ieeesan e raeaeeias Daerate Linearity at 12mW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp =FULL PACKAGE-TEMPERATURE RANGE (All PACKAGE TYPOR) ... veeeneeeennnnnn 100mW
OPERATING-TEMPERATURE RANGE (TA). .. ..o enieeietiarannianiassnceianaaennes -550C 10 +126°9C
STORAGE TEMPERATURE RANGE (Tgig) -« <o e evranrcacanenanaiereenaiacaenenanes 50C to +150°C
LEAD TEMPERATURE (DURING SOLDERING)

Aldistancs 1718 = 1/32inch (1.59 £ 0.79mm) from Case for 108 M@X .. .cociueulvencerenacnnas +265°C

OPERATING CONDI‘NONS AT TA = 25°C Unless Otherwise Specified

Far maximum re!;ablhty, uommal operating conditions should be selected
so that bperation is alwys within the following ranges

Min.

Charac«ristic . Vpo Max. Units
Supply:Voltage Range (Ta): _ 3l 1 | v
{Full Package-Temperature Range) .
5 | 150 — ns
Set-Up Time (tg) 10 70 - ns
15 40 - ns
5 0 - ns
Hold Time (ty} 10 0 — ns
15 0 - ns
] 400 = as
Strabe Pulse Width {tyy) 10 160 - ns
15 100 - ns

Copyright «c: 2003, Texas Instruments Incorporated
3255
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SfATIC ELECTRICAL CHARACTERISTICS

CD45711B Types

3-256

2 function of 1oad capecitance.

TEST CONDITIONS i3 g 5t B
LIMITS AT INDICATED TEMPERATURES (°C) ) 53 3
g aaRiiatiaiiiisaiiiaiaice i
?HARACTERISTIC o] Ve [ViniVoD +26 Units lg”u 14 :
* (mAN VE [ (V)| V)] g5 | _a0 | +85 | +125 {Min | Typ. | Max. S woff FHHH
Quiescent Device - -1 -{151]s 5 150 150 - oo4| S i iiinaat
'Current: 150 - - -]l |0 10 | 300 | 300 | - oo4] 10} . |}
; Max. - -1 -{1s | 20 20 600 600 — 004 | 20 s 3
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utput Voltage: tt
A . ] ) ' g Lk £t :
L 1 01‘:;) 15 305 0 1oos DRAN-TO-SOURCE VOLTAGE (Vpql—y  PC1-2esiea3
ow Level Voy | - - 10, 4] .05 hal 0 005} v Fig. 1 — Typicel output low {sink} current
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Fig. 4 — Typical low-to-high-devel transition time as



CD4511B Types

YNAMIC ELECTRICAL CHARACTERISTICS at T5 = 25°C, Input t,, ty=20ns, o
- € =50 pF, Ry =200k$2 !m'
Test LIMITS li
*HARACTERISTIC Conditions All Packages __ lumiTs =
Yoo { o
Voits Min Typ. | Max. E o
ropagation Delay Time: 5 -~ 520 1040 ,3,
{Data) 10 - 210 420] ns -
High-to-Low Level, tpyy; 15 - 150 300
°
N . 5 - 660 1320 LORD CAPACITANCELCL)~9F oo 270a0
Low-to-High Level, tpy iy 10 — 260 . 520| ns Fig. 5 — Typical high-tolow ftion time a5
15 - 180 |- 360 function of lcoed capacitance.
>ropagation Detay Time: 8 - 350 700
8L} 10 - 175 350| ns
High-to-Low Level, tpyy 15 - 125 250
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+ Low-to-High Level, tpy ¢4 10 - | s 350 ns H e
15 - |0 | 300 3. St
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Teansition Time: 5 - 40 80 ] o G 1 v 1]—" x <
10 _ 30 60 ns SUFPLY VOLTAGE ~ OUTPUT nuv:von.uctcvm-“:tn“' L
Low-to-High Level, tT 4 15 - 25 850 Fig. 6 —Typical voltage drop (V py ) to output) wa.
P a5 & function of
5 — 125 310 supply.
10 - 75 185} ns
High-to-Low Level, tTi 15 - 65 160 T T
5 150 75 - l’. €+ 30pF ——
Minirgum Set-Up Time, tg 10 70 35 - ns Ly CLeinpf——— )
15 0 | 20 — F oS
- §.03 £ ,y
o ) 5 0 -75 - *,p— // /
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7z
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':’21 “.m.'!”l:.l 01'“1’::?::“ ‘.wzl 4 ‘.‘&
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apu pacitance, iy 5 P Fig. 7 — Typical dynamic pawer dissipation characteristics.
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i’hilips Semiconductors Product specification
L. - - .. __ |

NPN general purpose transistors _ - BC546; BC547
1
FEATURES PINNING
« Low current (max. 100 mA) PIN DESCRIPTION
« Low voltage (max. 65 V). 1 emitter

2 base
APPLICATIONS 3 collector

» General purpose switching and amplification.

DESCRIPTION 12 3
NPN transistor in a TO-92; SOT54 plastic package. 3 e —— )
PNP complements: BC556 and BC557. E—

MAM182 1

Fig.1 Simplified outline (TO-92; SOT54)

and symbol.
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vceeo collector-base voltage open emitter
BC546 - 80 \
BC547 - 50 Vv
Vceo collector-emitter voltage open base
BC546 - 65 \
BC547 - 45 \
Vego emitter-base voltage open collector
BCS546 - 6 \
BC547 - 6 \
Ic collector current (DC) - 100 mA
lcm peak collector current -~ 200 mA
lem peak base current - 200 mA
Ptot total power dissipation ' Tamb < 25 °C; note 1 - 500 mwW
Tstg storage temperature -65 +150 °Cc
T; junction temperature : - 150 °C
Tamb operating ambient temperature -65 +150 °C
Note

1. Transistor mounted on an FR4 printed-circuit board.

1999 Apr 15 2



Philips Semiconductors

Product specification

NPN general purpose transistors

BC546,; BC547

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihja thermal resistance from junction to ambient note 1 0.25 K/mwW
Note
1. Transistor mounted on an FR4 printed-circuit board.
CHARACTERISTICS
Tj = 25 °C unless otherwise specified. .
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lceo collector cut-off current le=0;Veg=30V - - 15 nA
lge=0;Vcp=30V; Tj= 150 °C - - 5 pA
leso emitter cut-off current lc=0;Vgg =5V - - 100 nA
heg DC current gain lc=10 pA; Ve =5V,
BC546A see Figs 2,3 and 4 _ a0 _
BC546B; BC547B ~ 150 -
BC547C - 270 -
DC current gain Ic=2mA; Ve =5V,
BC546A see Figs 2, 3and 4 110 [180 |220
BC546B; BC547B 200 290 450
BC547C 420 520 800
BC547 110 - 800
BC546 110 - 450
VcEsat collector-emitter saturation Ic=10 mA; Iz = 0.5 mA - 90 250 mV
voltage Ic =100 mA; I = 5 mA - 200 |600 |mVv
VBEsat base-emitter saturation voltage |l = 10 mA;lg = 0.5 mA; note 1 - 700 - mV
Ic =100 mA,; Iz = 5 mA; note 1 - 900 - mV
Vge base-emitter voltage Ic=2mA; Vce =5V, note 2 580 660 700 mV
» lc=10mA;Vcg=5V - - 770 mVY
Ce collector capacitance lE=ie=0;Veg=10V;f=1MHz |- 1.5 - pF
Ce emitter capacitance Ic=ic=0;Veg =05 V;f=1MHz |- " - pF
fr transition frequency Ic = 10mA; Ve =5 V; f= 100 MHz | 100 - - MHz
F noise figure Ic =200 pA; Vee=5V; - 2 10 dB
Rs =2 kQ; f=1kHz; B =200 Hz
Notes

1. Vgesat decreases by about 1.7 mV/K with increasing temperature.

2. Vge decreases by about 2 mV/K with increasing temperature.

1999 Apr 15




Philips Semiconductors

Product specification

BCD to 7-segment latch/decoder/driver

74HC/HCT4511

FEATURES
Latch storage of BCD inputs

« Blanking input

Lamp test input

Driving common cathode LED displays

Guaranteed 10 mA drive capability per output

Output capability: non-standard

icc category: MSI

GENERAL DESCRIPTION

The 74HC/HCT4511 are high-speed-Si-gate CMOS
devices and are pin compatible with “4511” of the “4000B”
series. They are specified in compliance with JEDEC
standard no. 7A.

The 74HC/HCT4511 are BCD to 7-segment
latch/decoder/drivers with four address inputs (D4 to Dy),
an active LOW latch enable input (LE), an active LOW

ripple blanking input (BI), an active LOW lamp test input
(LT), and seven active HIGH segment outputs (Q, to Qg).

When LE is LOW, the state of the segment outputs (Q, to
Qg) is determined by the data on D4 to Dg.

When LE goes HIGH, the last data present on D4 to D4 are
stored in the latches and the segment outputs remain
stable.

When LT is LOW, all the segment outputs are HIGH
independent of all other input conditions. With LT HIGH, a
LOW on Bi forces all segmént outputs LOW. The inputs LT
and Bl do not affect the latch circuit.

APPLICATIONS

« Driving LED displays

+ Driving incandescent displays
« Driving fluorescent displays

[

Driving LCD displays

Driving gas discharge displays

QUICK REFERENCE DATA
GND=0V; Tamp=25°C; t,=t;=6ns
TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
tonl/ teLH propagation delay CL=15pF;Vec=5V
D, to Q, 24 24 ns
LEto Q, 23 24 ns
Bito Q, 19 20 ns
LT to Q, 12 13 ns
C input capacitance 35 35 pF
Cep power dissipation capacitance per latch |notes 1 and 2 64 64 pF
Notes

1. Cpp is used to determine the dynamic power dissipation (Pp in pW):

Pp = Cpp x V2 x i+ 3 (C x V2 x f) where:
f; = input frequency in MHz
fo = output frequency in MHz
2 (Cp x V2 x f,) = sum of outputs
Cy = output load capacitance in pF
Vce = supply voltage in V _
For HC the condition is V| =GND to V¢
For HCT the condition is V= GND to Vgc - 1.5V

[

Jecember 1990



Philips Semiconductors Product specification

BCD to 7-segment latch/decoder/driver 74HC/HCT4511

ORDERING INFORMATION

See “74HCHCTHCUHCMOS Logic Package information’.

PIN DESCRIPTION

PIN NO. SYMBOL NAME AND FUNCTION
3 T lamp test input (active LOW)
4 Bl ripple blanking input (active LOW)
5 LE latch enable input (active LOW)
7,1, 2,6 Dito Dy BCD address inputs
8 ' GND ground (0 V)
13,12,11,10,8,15,14 | Q,at0 Qq segments outputs
16 Vee positive supply voltage
o2 [1] U i8] Ve 8co/1SEG D>
Nl is] o —15 Byf—13 A i
= t—i02 G112 A doiomn  storpd
LIE E:‘ 2—103 Q. f—n p1o,11 12
,IE 4511 E . 88— 04 a4—10 S co c10,11 1L
E[s 12}, si—F  at—s s aron |12
o4 [o] nja, — agl—1s Lde02 AT X
2 16
0y]2 0} Q, A= | <1804 10,11 f——r
Gut: ? ?06 ) - 120:::: ) £ Joos gto.t 14
7793604
7283802
Fig.1 Pin configuration. _ Fig.2 Logic symbol. Fig.3 IEC logic symbol.

December 1990 3



Philips Semiconductors Product specification

BCD to 7-segment latch/decoder/driver 74HC/HCT4511

Oy L] 03 D4

SfE LATCHES I
]

RRRRRRREN
iL—’o{ DRIVERS J

a, las jag Jag fo. jou Ja,

14 11S |9 110 11t 12 M3

7283808

Fig.4 Functional diagram.

FUNCTION TABLE
INPUTS OUTPUTS

— DISPLAY
LE |BI |7 |p, |Ds |D, |Dy Q@ |@& |Q. |Q¢ {@ [Q |Qg

X |x L [x |x [x [x o [H v [n |[H [H [H |8

x o v |x {x Ix Ix ot v vt L |blank
T e T T U PR P I H |H {H |H |H [H L o

L {H {H |t |t |t v L |H |H L L L L |1

L {H |H |t |t v L H {H [t |H [H L H o |2

L {H [H |t |t [ |H |H |H |H H L L H |3

L ofH H L H L L L |H H L L |H {H a4

L 0 |H L W L H oL JH H L H H |5

L |H |H fL {H |H L L |t |H |nH [ |H |H |6

L {0 |H ot v oW W W HOH L L L L7

L v |[H v L L L H [H |H |H |H |H |H |8

L [#H v v L L H {H |H [H L L {H |H o

L |H |H [H L |H L Lot v v fu v L |blank
L H H v L H v |t frofjufroqu | |blank
L |H H H W L L L Lt |t Ju jr L L |blank
R T T T R U= VR YT TS I T A VR I L [blank
L |H |[H [H |H |H L Lt |t L ft L L |blank
L {H |H H |H [H | | L b v ot L L |blank
H |H [H X [x |x [x ) )

Note

1. Depends upon the BCD code applied durmg the LOW—to-HIGH transition of LE.
H = HIGH voltage level
L = LOW voltage level
X = don't care

December 1990 4



CY8C27x43 Final Data Sheet

PSoC™ Overview

Designing with User Modules

The development process for the PSoC device differs from that
of a traditional fixed function microprocessor. The configurable
analog and digital hardware blocks give the PSoC architecture
a unique flexibility that pays dividends in managing specification
change during development and by lowering inventory costs.
These configurable resources, called PSoC Blocks, have the
ability to implement a wide variety of user-selectable functions.
Each block has several registers that determine its function and
connectivity to other blocks, multiplexers, buses, and to the 10
pins. lterative development cycles permit you to adapt the hard-
ware as well as the software. This substantially lowers the risk
t}\at you will have to select a different part to meet the final
iesign requirements.

o speed the development process, the PSoC Designer Inte-
rated Development Environment (IDE) provides a library of
pre-built, pre-tested hardware peripheral functions, called “User
odules.” User modules make selecting and implementing
eripheral devices simple, and come in analog, digital, and
ixed signal varieties. The standard User Module library con-
ins over 50 common peripherals such as ADCs, DACs Tim-
rs, Counters, UARTs, and other not-so common peripherals
uch as DTMF Generators and Bi-Quad analog filter sections.

ach user module establishes the basic register settings that
implement the selected function. it also provides parameters
that allow you to tailor its precise configuration to your particular
pplication. For example, a Pulse Width Modulator User Mod-
le configures one or more digital PSoC blocks, one for each 8
its of resolution. The user module parameters: permit you to
stablish the pulse width and duty cycle. User modules also
rovide tested software to cut your development time. The user
odule application programming interface (AP1) provides high-
level functions to control and respond to hardware events at
un-time. The API also provides optional interrupt service rou-
tines that you can adapt as needed.

he API functions are documented in user module data sheets
that are viewed directly in the PSoC Designer IDE. These data
heets explain the internal operation of the user module and
rovide performance specifications. Each data sheet describes
the use of each user module parameter and documents the set-
fing of each register controlled by the user module.

he development process starts when you open a new project
nd bring up the Device Editor, a graphical user interface (GU)
r configuring the hardware. You pick the user modules you
eed for your project and map them onto the PSoC blocks with
oint-and-click simplicity. Next, you build signal chains by inter-
onnecting user modules to each other and the 10 pins. At this
tage, you also configure the clock source connections and
nter parameter values directly or by selecting values from
rop-down menus. When you are ready to test the hardware
onfiguration or move on to developing code for the project, you
erform the “Generate Application” step. This causes PSoC
esigner t0 generate source code that automatically configures
the device to your specification and provides the high-level user
odule API functions. :

Device Editor
User Pla:ir:ent Source
f?«%gw Module Parameter | |  C0d®
Selection PR Generator
-ization

Generate
Application

- Project Source |1 gig
Manager Code |, Manager
Editor
Debugger
Event & E
Interface Storage | Breakpoint | s v
to ICE Inspector
Manager

User Module and Source Code Development Flows

The next step is to write your main program, and any sub-rou-
tines using PSoC Designer's Application Editor subsystem.
The Application Editor includes a Project Manager that allows
you to open the project source code files (including all gener-
ated code files) from a hierarchal view. The source code editor
provides syntax coloring and advanced edit features for both C
and assembly language. File search capabilities include simple
string searches and recursive “grep-style” patterns. A single
mouse click invokes the Build Manager. It employs a profes-
sional-strength “makefile” system to automatically analyze alf
file dependencies and run the compiler and assembler as nec-
essary. Project-level options control optimization “strategies
used by the compiler and linker. Syntax errors are displayed in
a console window. Double clicking the error message takes you
directly to the offending line of source code. When all is correct,
the linker builds a HEX file image suitable for programming.

The last step in the development process takes place inside the
PSoC Designer's Debugger subsystem. The Debugger down-
loads the HEX image to the in-Circuit Emulator (ICE) where it
runs at full speed. Debugger capabilities rival those of systems
costing many times more. In addition to traditional single-step,
run-to-breakpoint and watch-variable features, the Debugger
provides a large trace buffer and allows you define complex
breakpoint events that include monitoring address and data bus
values, memory locations and external signals.

ugust 3, 2004
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CY8C27x43 Final Data Sheet

PSoC™ Overview

Document Conventions

Acronyms Used

Table of Contents

For an in depth discussion and more information on your PSoC
device, obtain the PSoC Mixed Signal Array Technical Refer-

The following table lists the acronyms that are used in this doc- ence Manual. This document encompasses and is organized
ument. into the following chapters and sections.
Acronym Description 1. PININformation ..o ceereeecreccenrceeereesccneacsensannes 8
e alternating current 1.1 Pinouts ......ccooceervciineennn.
ADC analog-to-digital converter 141  8-Pin Part Pinout
APL application programming interface 1.1.2 20-Pin Part Pinout
CPU central processing unit 1.1.3 28-Pin Part Pinout
bt continuous time 114 44-Pin Part Pinout ...
DAC digital-to-analog converter 1.1.5 48-Pin Part Pinouts ... eeeer et e s 12
~ |bc direct current 2. Register Reference 14
ECO external crystal oscillator 2.1 Register Conventions ..........ccccuoecviiieniinicacnne 14
EEPROM | electrically erasable programmable read-only memory 2.2 Register Mapping Tables ... 14
Zi?o :;Lj:::ar;i:e S 3. Electrical Specifications 17
Sl qraphical vser interface 3.1 Absolute Maximum Ratings .........ccccociiinnnin. 18
J 3.2 Operating Temperature .........c.ccocceevinieniiionnne 18
HeM human body model 3.3 DC Electrical Charactefistics ....................or..... 19
CE in-circuit emulator 3.3.1 DC Chip-Level SPecifications ............coverue..... 19
1O internal low speed oscillator 3.32 DC General Purpose 10 Specifications .............. 19
iMO internal main oscillator 3.3.3 DC Operational Amplifier Specifications ............ 20
o input/output 3.3.4 DC Analog Output Buffer Specifications ............
POR imprecise power on reset 3.3.5 DC Switch Mode Pump Spe.ciﬁca.tions
3.3.6 DC Analog Reference Specifications .....
LSb least-significant bit 3.3.7 DC Analog PSoC Block Specifications ..
LVD low voltage detect 3.3.8 DC POR and LVD Specifications .....
, MSb most-significant bit 3.3.9 DC Programming Specifications ......
2 bC program counter 3.4 AC Electrical Characteristics ..........ccccoevvcnnnnnn.
PLL phase-locked loop 3.4.1 AC Chip-Level Specifications ....... e
3.4.2 AC General Purpose 10 Specifications ..
POR power on reset 3.4.3 AC Operational Amplifier Specifications
PPOR precision power on reset 3.4.4 ' AC Digital Block Specifications ............ccc...ccve....
PSoC™ Programmable System-on-Chip™ 3.45 AC Analog Output Buffer Specifications . -
PWM pulse width modutator 3.4.6 AC External Clock Specifications .....................
TRAM random access memory 347 AC Programrfling ‘Speciﬁcations .........................
SC switched capacitor 3.48 AC 12C Specifications ........ccvemeeeiriiiinianicciennnnns
SLIMO slow IMO 4. Packaging Information
SMP switch mode pump 4.1 Packaging DiImensions .........ccccceceecvcmenecinnccennnne
4.2 Thermal Impedances ...................
4.3 Capacitance on Crystal Pins
3 Units of Measure 5.  Ordering Information 42
{ units of measure table is located in the Electrical Specifica- 5.1 Ordering Code Definitions .......cccccoeeviiiivcniecenn. 43
tfions section. Table 3-1 on page 17 lists all the abbreviations 6. Sales and Service Information
sed to measure the PSoC devices. 61 REVISION HISIONY oo sereesseeesceerrreeen
: 6.2 Copyrights and Code Protection
umeric Naming - .
exidecimal humbers are represented with all letters in upper-
ase with an appended lowercase ‘W (for example, ‘14h’ or
‘BANh"). Hexidecimal numbers may also be represented by a ‘0x’
refix, the C coding convention. Binary numbers have an
ppended lowercase ‘b’ (e.g., 01010100b’ or ‘01000011b’).
umbers not indicated by an ‘h’ or ‘b’ are decimal.
Iugust 3, 2004 Document No. 38-12012 Rev. *I 7
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This chapter describes, lists, and illustrates the CY8C27x43 PSoC device pins and pinout configurations.

1.1 Pinouts

The CY8C27x43 PSoC device is available in a variety of packages which are listed and illustratéd in the following tables. Every port
- pin (iabeled with a “P") is capable of Digital 10. However, Vss, Vdd, SMP, and XRES are not capable of Digital |0.

1.1.1 8-Pin Part Pinout

Table 1-1. 8-Pin Part Pinout (PDIP)

[:i;. __Tyee Fin Description CY8C27143 8-Pin PSoC Device
- | Digital | Analog ame
1 10 10 PO[5] Analog column mux input and column output. AIO, PO[5) vdd

10 10 PO[3] Analog column mux input and column output. AIO, PO(3] PO[4], AIO
3 10 P11 Crystal input (XTALin}), 12C Serial Clock (SCL) 12C SCL, XTALin, P1[1] =43 g PO[2), AIO
l4 Power Vss Ground connection. Vss & = P1[0]. XTALout, 12C SDA
5 o] P1{0} Crystal Output (XTALout), 12C Serial Data

(SDA)

6 o] 10 PO0{2] Analog column mux input and column output.
7 10 0] P04} Analog column mux input and column output.
8 Power Vdd Supply voltage.

LEGEND: A = Analog, | = Input, and O = Output.

/;\ugust 3, 2004 : Document No. 38-12012 Rev. *l 8
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CY8C27x43 Final Data Sheet

1. PinInformation

112

20-Pin Part Pinout

Table 1-2. 20-Pin Part Pinout (SSOP, SOIC)

Pin Type Pin .

No. | pigital | Analog | Name Description

1 o] [ PO[7] Analog column mux input.

2 10 10 PO[5} Analag column mux input and column output.
3 10 10 PO[3] Analog column mux input and column output.
4 10 | PO[1] Analog column mux input.

5 Power SMP Switch Mode Pump (SMP) connection to

I external components required.

6 e} P1{7} 12C Serial Clock (SCL)

7 10 P[5} 12C Serial Data (SDA)

8 10 P1[3)

9 10 P1{1} Crystal Input (XTALin), 12C Serial Clock (SCL)
10 Power Vss Ground connection.

" (e} P1[0) Crystat Output (XTALout), 12C Serial Data

(SDA)

12 e} P1{2]

13 {e] P1[4} Optional External Clock input (EXTCLK)

14 10 P1§6]

15 Input XRES | Active high external reset with internal pult

down.

16 o] i PO[0] Analog column mux input.

17 10 10 PO[2] Analog column mux input and column output.
na 10 10 POf4] Analog column mux input and column output.
g 10 § PO[6} Analog column mux input.

FO Power vdd Supply voltage.

LEGEND: A = Analog, t = Input, and O = Output.

CY8C27243 20-Pin PSoC Device

& S
AL PO e 1 20 bo vad
A0, PO[S) = 2 19 = POI6], Al
A0, PO = 3 18 ks PO}, AlO
ALPO[l e 4 17 b= PO, AID
sweed 5 SSOP 45 L poy i
2cscLPifig 6 SOIC 15 b XRES
2C SDA. P1l5} of 7 14 o P}
PIBl e 8 13 fa P4, EXTCLK
12C SCL, XTALIn. P11 = 9 12 | PIR)
Vss o 10 11 o P1[0], XTALawt, [2C SDA

T

\ugust 3, 2004
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ClEY8C27x43 Final Data Sheet 1. Pin Information

[

1.1.3 28-Pin Part Pinout

Ti’able 1-3. 28-Pin Part Pinout (PDIP, SSOP, SOIC)

:2, Type Pin Dessiption CY8C27443 28-Pin PSoC Device
Digital | Analog| Niame
:1 10 | PO[7] Analog column mux input. Al PO{7] = '1 28 b vdd
2 [e] 10 POI5] Analog column mux input and column output. AIO, PO[5] = 2 27 B PO[6], Al
|3 10 10 POI3] Analog column mux input and column output. AIO, PO3] = 3 26 = PO[4], AIO
__@ 10 1 PO[1] | Analog column mux input. ALPO1] = 4 25 B PO[2], AIO
5 10 P2[7] Pl = 5 24 = PO[0], Al
js 0 F205) P25l 6 PDIP 23 p P26]. External VRef
7 10 I |P2[3] | Direct switched capacitor block input. :;' zﬁ% N ; SSOP ;3 i ii‘g if‘e"‘a' AGND
8 10 | P2[1] Direct switched capacitor block input. . SMP 9 SQ'C 20 = P2[0], Al
{B Power SMP Switch Mode Pump (SMP) connection to - 12C SCL, P17} = 10 19 | XRES
LT external components required. 12C SDA, P1[5] = 11 18 b P
10 10 P1[7] |I12C Serial Clock (SCL) PiE] = 12 17 b P14, EXTCLK
| io P1[5] 12C Serial Data (SDA) 12C SCL, XTALin, P1[1] = 13 16 = P12
_{12 10 P1[3] Vss =t 14 15 P P1[0], XTALout, 12C SDA
1 13 10 P1[1] Crystal Input (XTALin), 12C Serial Clock (SCL)
H4 Power Vss Ground connection.
15 10 P1[0] Crystal Output (XTALout), 12C Serial Data
B (SDA)
16 10 P1[2]
17 10 P1[4] | Optional External Clock Input (EXTCLK)
18 {0 P16]
9 Input XRES | Active high external reset with internal pull
down.
FZO 10 { P2{0] Direct switched capacitor block input.
| 121 10 1 P2[2] Direct switched capacitor block input.
| 22 10 P2[4] External Analog Ground (AGND)
| 23 10 P2{6] External Voltage Reference (VRef)
| 24 o] i POI0] Analog column mux input.
25 He] e] PO[2] Analog column mux input and column output.
| 26 10 10 |PO[4] Analog column mux input and column output.
_1?7 i0 I PO[6] Analog column mux input.
| 28 Power vdd Supply voltage.
1

ILEGEND: A = Analog, |=Input, and O = Output.
J
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