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Abstract

This report describes about Wireless Rescue Car Project. It has detail about constructions of
hardware, It is built designed for Rescue Car. Transceivers is controlled by Microcontroller (MCS-51)
and PSoC for display about temperature and range finder. |

Software is programmed with Visuval Basic 6.0. It is made as a window of computer for
controlling Wireless Rescue Car. Connect to transceivers of Rescue Car, send data by serial port to

control direct car, camera, display temperature and detect range finder on the control window.
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2.6.3.2 msilszmananyulu Windows API
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31 2.20 rewinimoFves RS-232
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2.6.43 nievmaiAndnalunslyarm MSComm
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2.7 PSoC (Programmable System on Chip)
. .
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, : .
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2.7.2.2 Digital System
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2.7.2.3 Analog System
J o o o [} o o o - =
funfAinieuvesszuvewaen Taatudumsiinuvesariauai fuondess
4
910 PSoC  Core 1UIAYINY Digital System 1ageaiead i ldiinnuansedimua
auauianenyunduemdon asliundnlulnsnouInsames 14 191 Amplifier, ADC,

DAC iHudu dmSuFngu CY27-Series uaziu CY29-Series 119 1991114 12 Analog Block

F[7] g B — o Poy6j
POfE] . ’_:>.]—Pc{41
Pum-lﬁ. POz
PO[1]} > e P01
[]
Py
P2[3] ey e
g«- P2g4]
™
— | =
-
)
|
)
)
I
3]
I
I
x|
X
¥
1y
I A
LI - RefH < = AGNDIN
- Reflo - - Refin
‘ AGND - b Bandgap

;

M8C Interface (Address Hus, Dat Bus, Eic.)

31 2.27 PSoC-3 Tnsaar419104 Analog System
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2.7.2.4 System Resources
' o & 3 1 o
Wudruvesninonssumoluszyy Fudazdmvesszuylulasneu Insawes
- 1 ] W ETN) a [~ Yl b
MsnAanodeiu lfmuszDuFmAuTa(System Bus) Usznouaau
- Digital Clocks fHTUAIUAUNITHITANINDUBIAYGYIUUIRM
- Multiply Accumulator (MAC})
- Decimator
0. w A ¥
- 12C dmsumsfremisalugdiy 12C
- POR (Power on Reset) and LVD (Low Voltage Detector) ﬁ‘lH?ﬁJﬂ’mﬂJﬁzUU?lﬁi‘iﬁ
» » 1
UAZSTUUATIIADUTEALLTIAU I BuR NI i mus
- Internal Voltage Reference usnud1edaniolu musodmualdanniuusedy
8138910 1u2995 1A 29935 ADC wiedemusafudndioanguidygo er1oonTy 1y
uMouen 14
. »
- SMP (Switch Mode Pump) iiluTnuaniugumismamdmiuyan s siulvido

ar

o & @ e -; =1 o o o o
53?]1.!@113]1!5Qﬂ'u‘V]Q\‘l‘llﬂllﬂﬂlﬂﬂ\iﬂElﬂ’l'lr‘lﬂjﬂ'l‘iﬂ']\ﬂu'llﬂﬂ‘im.lllhhjIﬂiﬂBuT'ﬂiﬁmﬂi

2.7.2.5 Port

Hundganudailddmiunstumsfidalifnesdmen Tasinnunesnis
J (Y o L L]
vuagiuwes;ved lulnsneu Insameindeninnldau

» .
fyaua1eques PSoC TululasaeuInsameiiu 18dmualiaw 514 2.28
PSoC-4

CYBC27443 28-Pin PSoC Device

Y S
ALPO - 1 28 = vad
A 10, POS] m 2 21 ® POELA.I
A40,PO3] = 3 2% = PO4A K0
ALPOD) = 4 25 = PO2LA.I0

PAT = 5 24 = POOLA,

P25i= 6 PDIP 23 = PZ6)|ExtemalVRef
AP = 7 22w PZ4]ExtemalAGND
AlLPN = 8 &;SOP 21 = PZ2]A,

swa o SOIC 5 Lpapa

RCSCL.PI[] = 10 19 [ XRES
[2CSDA, PHE] = 1% 18 = P1E]

P1[3] = 12 17 [ PI4JEXTCLK

12CSCLXTALIR, PI[1] =13 16 = P1[2]

Vss = 14 15 = PIOIXTALOW,12C SDA,




U7 2.28 PSoC-4 315 nmsiavvedlulnsaou Insamed wed cysca7443

Pi Type . [ A

Mo, Digital | Analog Name Description

1 10 i PO[7] | Analog column mux input.

2 10 I0  (PO[5] | Analog 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 I0 P2f7]

6 o] P2[5]

71 10 I P2[3] | Direct switched capacitor block inps.

8 IO | P2[1] Direct switched capacitor block input.

g Power SMP Switch Mode Pump (SMP) connection to
external components required.

10 10 P1[7] | I2C Serial Clock (SCL).

11 IO P1[8} | 12C Serial Data (SDA).

12 10 P1(3]

13| 10 P1[1) | Crystal Input (XTALin), 12C Serial Clock
{SCL), ISSP-SCLK.

14 Paower Vss Ground connection.

15 [o] P1[0] | Crystal Qutput (XTALouf), 12C Senal Data
(SDA), ISSP-SDATA.

16 10 P1l2]

17 10 Pil4] | Optional Extemal Clock Input (EXTCLK).

18 10 P1[6)

19 input XRES | Active high extemal reset with internal pult
down.

20 o] | P2[0] | Direct switched capacitor block input.

21 10 I P2[2] | Direct switched capacitor block input.

22 10 P2[4] | External Analog Ground (AGND).

23 10 P2[6] | External Voltage Reference (VRef).

24 10 } POI0) | Analog cotumn mux input.

25 0 10 POf2) | Analog column mux input and column output.

26 10 10 PO4] Analog coturmn mux input and column output.

27 10 | PO[6] Anaiog cotumn mux input.

28 Power vdd Supply voltage.

A51A 2.7 PSoC-3 ATTAMUANTYNUA1 YDA (BT CYSC27443
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2.7.2.6 Oscillator
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ms I$nuffinnuivinssganiil aansoldnesiutiannudniouen Fannsosesuns
'l 2 uwwde
- Crystal Oscillator 32 kHz

- Oscillator Module

2.7.2.7 Reset
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] or Lo - J 5 o -~ or
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7,

@ y Serial Data Do . Parallet Data Transmit
MUTITYYIUAINGNIONAZNEBA TXDI ANT.I
Card /\/\//

Receive
s A ANT2
RXD?
Motor D
2 TIUVe10
] a ]
Serial ﬁ‘lulldﬂﬁ@m“'lmﬂ'.lﬂf]u Parallel :
RXD1 ond - Drive
Receive Data 0larnNany Data
ANT.1
]
ZZ Motorf
[ K
AIUNBINABI
Transmit
Fugnenm
ANT.2 TXD2 .

7141 3.1 Block Diagram #dnmsiaulausm voaniniu-ninda
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nAFu1(RXD1) sz fudyansudnudididygrsiuvueynsnldyauaduga
A 1 H 1 o s d‘
auguuazndes Faluduil ¥y Tnsneunsames sos1 uniludundadaynia Fyaruh
ar 1 J 1 g
Tavenuiszifudayanaumuyyiudigiens Drive % Drive 191l5znaudie diuvesyady
oo o w o ¢ s - A ooqw o o
ATUBINDIUDIAITA uaz AU lveweivosiindes Medi It uamasnyunIuiie
b 4
ADIM3
b1 ot U Qr d. T v U s 1 11]:1; o
gandosozsunnuasdidyansnin lliinmade2(TxD2) sdrdsdygiune Tdan Ty
. [ »
®xD2) Tawez Iadyaaeonyuiludyaanin Av dhignisaduniw (TV Card) Afndseg
AunpuAIADT
nannsiinuiazseniuy uisesndly 2 @ Ap
' o
1. dauveronALII (Software) Usznouday
o o ar b 4 = o
ilsupsudimsdhianussassndisaiuguuuu s asaouiiunes
Tao191sun7y Visual Basic 6.0
o o
TsunsumugumshiavessonazndealaoldiuInsneu Insaaed
MCS-51
] o o
2. TWUAUANETAIYI (Hardware) sznaude
- AIATU-T9 FUYIHUDITIUAIUANTO
- pnfu-tedgnuuedunugundes
»
- ponuuuTnssaresaunzdndandosiany

L.

o a‘o’ -y - v
- paee TV Card muolunsyiune oS udua mnimn AV sinndeeliaw

u B

3.1 @rvvesvenfurg
3.1.1 Talsunsudaa sodfvaruguuuy¥a(Visual Basic 6.0)
¥ Tsunsdrandn lumsdeuTusunsudssisodfonsuguuun 3mo Sl
1{uﬂﬂun1sﬁuu1ﬂmnmﬁﬁr

3.1.1.1 Flow Chart {@@3dUABUNIINIIY



( Start )
Y

Serial Setting

=

) 4

AfinA

Command Button

fisdoyn ‘A’ pon

-

46

Yes Serial Port /
No
fiadoyn ‘B° vOn // N
Yes Serial Port /
No
EOTEITRL At tiadoya *C’ oon / ~
click Yes Serial Pan /
No
fiafoun ‘D’ oon //
Yes Serial Port /7
No
radoyn ‘a* von //
Yes Serial Port /
fiafeyn ‘b oon //
Yes Serial Pont /
tiadoyn ‘¢’ vonN // N
Yes Serial Pon /
No
fiadoyn ‘d' oon //
Yes Serial Pon /
No
) fiafeyn ‘R’ oON /] N
Yes Serial Port /
No
N

7U¥ 3.2 Flow Chart veaTusunsudsnusodavniuguuun 13y
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datoun 'S oon

Serial Port

dadoyn ‘L’ pen

Senal Pont

deloya N’ sen

Serial Pont
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Serial Port

daloyn ‘0’ o
Serial Port

/

/
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'3.1.3.1 Flow chart Tsunsunavquisodioasuguuuy1ime (lulnsneu Insamed Mcs-s1)
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3.1.3.2 Tdsunsunindy
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3.2.1.2 MNUTyaNsmeIa IUAIVRNIO)HY
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s Wiusuiiog ludumiia range uoeHari$uTime Base interrupt gnila Fodusmddu 13
S range 92 1dvmsSaszoema dreuSoufoufiiduiiu o vil¥Tuga PGA 1 gain gn
tﬂﬁuuuﬂmtﬁm‘funﬂq 1 mé L3S ennd gain wiaRInITIRL gainInuiuiazmdonda
16 anfil) (Register gain1iuni3vennas 1uTuaa Programmable Gain Amplifier ) snviuFeyg el

fagiounduui(Pong) NegnuubAIu PGA Gain

| >

2393mInte

CMPPRG_1
BPFZ 1
uUs RX | BPF2

PGA_L

B

RefMux_1
REFMUX

7193 nniy
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at ol dr A 1 -
Tugans9duszoenalina g 40 kHz Faldszoznmalusae 25 Fuduas i3 was
= = g - -:'lv ] o A
uaglinnuazidoa 1 sudwas TuTugaes 14 1Wides s Taavuaziinssualnaludaes 25 Gad
woudl
71l 3.13 PSoC2 szafunamsvhaiudie TursesmindeesiiTugaulsznoudio CNTRS
4 L4 oy . oo =Y 4 [ 4 o or 2 1
(niwes 8 iin) 34a uae Diglv (Ao Bueiined) | ya Taunniweidusniediaing
§1M1987 (Time  Base) 21M150319g M0a1filin0 17.240 kHz a1vesnnuisudvaes
J hd = O dy
Yufuguvinidail
V sound in air = 331.4 + 0.6*Temp (" C)
¥ o o o W o Iy g o A
Sihninanoangungiives 25 C wldnnumindveie
V sound in air=331.4 + 0.6*25 C = 346.4 m/s
innimesaafigeuilugidedyanaierinidia (Enable) Tavaziinisiiu 1 malde
o o o = [
UALIAS (Increment,1 Step per centimeter) =]Ni]ﬂ'ﬁﬂgﬂﬂﬂuﬂﬂi]'lﬂﬂ']ﬁg'liyunm Hag
L4 o A o w aa dl o o o a‘: o [
wnimeidfimuinmsadakadniinnud 40 kHz uazAlRsmeasueimesiuiinsndy
weanSedmaideumareaiad i 180 oarn ATiANND 40 kHz
Tureesninuesii Tugamliznoudiu RefMux (Reference Multiplexer) 9z fimual
¢ 4 o o
i1uns1729{ (AGND), PGA (Programmable Gain Amplifier) 34%11115v0100 1y 1™ Pong 17
at J 4 o o o -
Fanunnvuioiidgeiu pong hiviimsnseadaano avld BPF (Two polc Band Pass
. A ] e v - =
Filter) d93gadudazya 1dgnosnuuufisiat Q Tgaunminlag BPF gausnes 1dnanudnais
40kHz 148n31m39010 33dB Tu BPF gahansvz1¥nnuiina1s 40kHz udeslidaiinisvoy
v -
10 dB 9 in1inseqd ngtgmumiﬁg'[n@ﬁ CMPPRG (Programmable Threshold Comparator)
-3 14 = at o - ) & o o
seinsilSoufovduusedudeds (Ve  annsadimua’ldnnwislimeivesTuga
' a s ' o o = 1 1
cMPPRG) Idnewiynesninifludyg udinea isldireswinsyes psoc Tdlinsgusi
vosdeyqy1a4 7% CNTRS (An Clock) sximififleudyamuifing (Clock) 1HurTuga
(PGAx2, BPF) Tag14n2100 1.6 MHz (24MHZ/15)
a ¥ o Voo = = a = oo - ﬁ
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910317 3.14 PSoC3 1ffuressdnastlaiin 1214 ed LM3s (usainguingil dauls
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guniasduwusiuanusuiealueinme uazhinisuaawania LD adulalen LED
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(Detect Distance at 30 cm) 92¥141uATH dmaoa LED danserdne diefaqdshauanseglnd
v ; l W at 4 & ﬁl L 1 i
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% 3.17 gagmndedinle
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¥
2 Taun1sdvua REGISTER THO, TLO itag TH2, TL2 Tauauisafivmua 1aaias1nail

‘719797 3.1 A Muan 11N 9 PULSE a2amsfinuanisifia INTERRUPT TIMER 0

LOGIC ™ 1 LOGIC “0* SERVO 1
THO TLO THO . TLO (83717
253 123 186 143 0
252 195 187 061 18
252 010 187 246 36
251 082 188 174 54
250 154 189 102 7
249 225 190 031 90
249 041 190 215 108
248 i 191 148 126
247 184 192 072 144
247 092 192 164 162
246 164 193 094 180
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A17197 3.2 MHUAAINN S PULSE 280 5MHBuan13ina INTERRUPT TIMER 2
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249 041 190 215 90
248 113 191 148 126
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4.1 mimanesiadyeneniadidshitusedlaeined
mamanesTu-deteyanuylime
dnistagilnfudyanuilulnsneuInsmaside o ldfuwesTwomes Tnold
poadalaalny uvuuuaf 1 #1 TimeDiv A 5 ms , VolisDiv 712V s Saduniuin
P2.0 uaz P2.1 voslulnsaouInsames AT89S8253

»
4.1.1 3UdyanunIugu Servo Motor TuMsUsuyuvesmsnyu luuuas

AUVUSH 0 0717 ANHUIN 15 pesh
top 5.267v widp 875 us top 5.267v widp 858 us
freq 50.00 Hz duty 4.4% freq 49.84 Hz duty 4.0%

RIUNUIN 30 DA AHUIA 45 DI

top 5.267v widp 688 us top 5.267v widp 563 us
freq 49.85Hz duty 3.4 % freq 49.84 Hz duty 2.8 %






AWNHIN -75 DI Suirnish -00 parn
top 5.267v widp 1.62 ms top 3.267v widp 1.69 ms
freq 47.90 Hz duty 7.8 % freq 47.20 Hz duty 89 %

hrd

4.1.2 JUFYRNUR LAY Servo Motor THM T FuyuvaImIsvyu lutuIuey

g U

top 5.267v widp 1.50 ms
freq 50 Hz duty 7.5 %

Avian 15 oam AWML 30 BaeN
top S5.267v widp 1.62 ms top 5.267v widp 1.81ms

freq 49.69 Hz duty 1.81 % freq 49.84 Hz duty 9.0 %




73

AUMUAN 45 Barm A 60 oern
top 5.267v widp 1.88 ms top 5.267v widp 2.00 ms
freq 50 Hz duty 9.4 % freq 50 Hz duty 10.0 %

AWMUIN 75 031 AWMU IR 90 BN
top 5.267v widp 2.12 ms top 5.267v widp 2.38 ms
freq 50.00 Hz duty 10.6 % freq 49.69 Hz duty 11.8%

Aumuaf -15 8am AWML -30 BLFN

top 5.267v widp 1.38 ms top 5.267v widp 1.25 ms
freq 50.00 Hz duty 6.9 % freq 50.00 Hz duty 6.2 %
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L

AWMU -45 B9 ANUIT -60 DIF
top 5.267v widp 1.12 ms top 5.267v widp 1 ms
freq 50.00 Hz duty 5.6 % freq 50.00 Hz duty 5.0 %

AWMUaA -75 I AMMUeT -90 Barn
top 5.267v widp 879 us top 5.267v widp 628 us
freq 50.00 Hz duty 4.0 % freq 50.00 Hz duty 3.4 %

4.2 MINARBINTHYUNADY
' v 2 2
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L
uwaveu Taghumeuansonsyuvindhuags 18 o - 180 ss Taseunsoalfumyula
o =2 o o 1 - =2 o '
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4.5 minaaestulugasannilyiia

Lafasniimsldsuiledden wolR TusunsaudgTnun  Calibrate Man1s Saszos 30
Wudms TasTaszoznnTugadansTafia 81 dsdavne el Tusunsuiimaitud
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A131971 4.2 PSoC1 wansmanes figamgil 30.4 samivaidoa

miisnldon1ussva) AfiTald@nseinwn % ANURANAIR
LCD)
30 em 30.1 cm 0.33
40 cm : 40.1 cm 0.25
50 cm 50.6 cm 1.20
60 cm 60.7 cm 1.17
70 cm 71.1 em 1.57
80 cm 81.8cm 225
90 cm 91.9 cm 2.11
100 em 102.1 cm 2.10
110 em 112.8 cm 2.55
120 cm 1232 cm 2.67
130 cm 133.6 cm 2.77
140 cm 143.3 cm 236
150 cm 153.5 cm 233
160 cm 163.6 cm : 2.25
170 cm 173.8 cm ] 2.24
180 cm 184.7 cm 2.61
190 cm 195 em 2.63
200 cm 205.6 cm 2.80
210 cm 215.7cm 271
225 cm 2312 cm 2.76
245 cm 246.8 cm 0.73
255cm 263 cm 3.14
270 cm 278.7 cm 3.22
300 cm 309.2 cm 3.07
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Features

¢ Compatible with MCS-51" Products

= 2K Bytes of Reprogrammeble Flash Memory
~ Enduranca: 1,000 Writa/Erase Cycles

¢ 2.7V {0 6V Operating Range

*+ Fuily Stalic Operatioh: 0 He to 24 MHz

+ Two-kvel Program Memory Lock

* 128 x 8-bit Internal RAM

* 15 Programmabla VO Lines

¢ Two 16-bit Timet/Colnters

*+ Six Imorrupt Sources

* Programmable Serial UART Chanhel

¢ Direct LED Drive Outputs

* On-chip Analog Comparator

+ Low-porrer ko and Powsr-dawn Modes

Description

The ATE9C2051 is a Jow-voltage, high-perormance CMOS 8-bit microcomputer with
2K bytes of Flash programmable and erasable read only memory (PEROM). The
device is manufactured using Atmel’s high-density nonvaletie memory technology
and is compatible with the industry-standard MCS-51 instruction set, By combining a
versatila 8-bil CPU with Flash an a monolithic chip, the Atmal ATBB(2051 is a power-
ful microcompuder which provides a highty-fiexdble and cost-effective solution 1o many
embedded control applications.

The ATE0C2051 provides the following standard fastures: 2K bytes of Flash, 128
bytes of RAM, 15 IO fines, two 16-bi timer/couniers, a fve vector two-level mtarrupl
architeciurs, a full duplex serial porl, a precision analog comparator, on-chip oscillator
and clock circuitry. In eddition, the ATBBC2051 is designed with etatic logic for opera-
fion down to zera frequency and supporls two sofiware seleclable pawer saving
modes. The Idle Mode stops the CPU while allowing the RAM, timer/countars, sarial
port and interrupt system o continue functioning. The power-down mode saves the
RAM contents bt freazes tha oscllator disabling &l other chép lunctions until the next
hardware reset.

Pin Configuration
POIP/SQIC
Su
RSTAWFRE] 1 M4 vCC
(D0 1N wlhiper
TXDi=3 L] wpEPY

XTAL]4 [F)«{%

Lo ARS | " Enu
(RO 232000 1] SLEER
¢ATi|#35E]7 wlap: 2

MO RE34L] 8 WP AN
T FasEe w2 lipsaiAny
SO o upfar

AIMEL
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Block Diagram

ADDRESS M - —

REGISTER

i
!
PROGHAM
BUFFER  [-—P
PC
INCREMENTER
COUNTER
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Ay MitwcmaREvawsmimsEEasEsEEa

FLASH
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Features
s Compatible with MCS™-51 Products
* 12K Byles of in-System Programmable (I5P) Flash Program Memary
— SPI Serlal Interface for Program Downloading
- Endurance: 10,000 Write/Erase Cycles
* 2K Bytes EEPROM Data Memoary |
- Endurance: 100.600 YWrite/Erase Cyclas
* 84-byte User Signature Aray
* 27V 10 5.5V Operating Range
Fully Static Operation: 0 Hz to 24 MHz
* Thresevel Program Memoary Lock
* 256 x 8-bit Internal RAM:
+ 32 Programmable U0 Lines
* Three 16-bit Timer/Counters
+ Nine Interrupt Sourcas
* Enhancad UART Serial Port with Framing Error Detection and Automatic Address
Recognition
* Enhanced SPI (Doublé Write/Read Butfered) Serial intarface
+ Low-power ldle and Power-down Modes
* Interrupt Recovery from Power-down Mode
+ Programmable Watehdog Timer
¢ Dual Data Pointer
* Power-off Flag )
* Flaxible ISP Programming (Byte and Page Modes)
- Page Mode: 64 Bytes/Page for Code Memory, 32 Bytes/Page for Data Memory
* Four-level Enhanced Interrupt Controfler
* Programmabie and Fuseabls x2 Clock Option
* Internal Power-on Reget
+ 42-pin PDIP Package Option for Raduced EMC Emigsion
+ Green (PbHallde-free) Packaging Option

1. Description

The AT89S8253 is a |low-power, high-performance CMOS B-bit microcontroller with
12K bytes of In-System Programmable (ISP) Flash program memory and 2K bytes of
EEPROM data memory. The device is manufactured using Atmel's high-densily non-
volatile memory technology and is compatible with the industry-standard MCS-51
instruction set and pinout. The on-chip downioadable Flash alows the program mem-
ory {o be reprogrammed in-system through an SPI serial interface or by a
conventional nonvolatile memery programmer. By combining a versatile 8-bit CPU
with downloadable Flash on a monalithic chip, the Atmel AT8ISB253 is a powerful
microcontrofier which provides a highly-flexible and cost-effective solution to many

embedded control applications.

ATMEL
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8-bit
Microcontroller
with 12K Bytes
Flash and 2K
Bytes EEPROM
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The ATB358253 provides the following standard features: 12K bytes of In-System Prograrmima-
ble Flash, 2K bytes of EEPROM, 256 byles of RAM, 32 1/O lines, programmable watchdog timer,
two data pointars, three 16-bit timer/counters, a sik-vector, four-level interrupt architecture, & full
duplex serial port, on-chip oscillaior, and clock circuitry. In addition, the ATB9S8253 is designed
with stalic logic for oparation down to zero frequency and supports two software selectable
power saving modes. The idle Mode stops the CPU while allowing the RAM, timer/counters.
serial port, and interupt system to continue functioning. The Power-down mode saves the RAM
contents but freezes the oscillator, disahling all ather chip functions until the next external inter-
rupt or hardware reset.

The on-board Flash/EEPROM is accessible through the SPI serial interface. Holding RESET
aclive forces the SP1 bus into a serial programming intertace and allows the program memory to
be written to or read from, unless dne or more lock bits have been activated. '

2. Pin Configurations

21 40P - 40-lead PDIP

126X} 13 %3 gﬂcg ADS)
Pt b P
P23 3AH P01 {AD1§
[a kel ] PO.2 (AD2
(55145 Po3 (AD3}
(MOSTI L5 PG 4 (D4}
IMISO) PLE? PQ.5 {AD5)
{SCx) P17 LN PL6(ADE

Rt
igicale I
R 2
{INTHP33g13 28 P27 {A15)

XTAL ¥ b P2 4 {A9)
GND20  21pP2.0(AB)

22 44A- 44-Iead TQFP

. AT8958253 [Preliminary)

F am 3585
% PE 2443
wANrQ DO-an

FEEaasreees

IGYTIRRERAR

WO P1EL P4 (AD4)
M50} P14t 2 32 P0'S (ADS
{5CK) Pr7 g3 31 Py @ {AD8,
AT i g\nn
{AXDIPA 05 ‘EANPP
NC 18 2AE NG
TXOL P34 4T RT3 M ERRSG
(N P32 18 213 FSE
W3} PY 9w 25hP2T (A15)
P3AL| 10 AEPLE (A4
P95t n}:m,s (AT}

-

4286C-MICRO-1/05
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E———— AT 8958253 [Preliminary]

23 44J - 44-lead PLCC

24 42PS6-PDIP

EER Y e
o

e
¥ ¥ No PO (AD4)
|- P05 (ADS
PO & [ADS}
[FPO.7 [ADT}
- EAVEP
=NC
L AUEPRCT
[ PSEN
P27 (AL}

LP2A (ALY
F P& (AT

[yl X)s.
mInF2sg
A1} P25 ]
A6y PaT

O~ &tk AN m

REYRRUAPEIRReaRNCRBRELE

et sery
[ P16 (WSO}
[1P1 6 (MOSH

DAL (55
[1Prs
[1P1.2
[1P1 1 {T2EX)
[iPton
I1voo
[J PARVDD
11 PO.0 (ADG}
H PO.1 (ADY)
PO2(AL)
EPO!(AD!}
PG4 (AD4}
[ P.5 {ADS}
[P0 6 (DS}
1 PO.T (ADTH
[ EAvPe
[] ALEFROG
[ PEER

3. Pin Description

31 VCC
32 GND
33 VDD

WAC-MICRO-1/05

Supply voltage (all packages except 42-PDIP).

Ground {all packages excepl 42-PDIP; for 42-PDIP GND connects only the logic core and the
embedded programy/data memories).

Supply vollage for the 42-PDIP which connects oniy the logic core and the embedded pro-

gram/data memories.

AIMEL 3
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s ——— A T8958253 [Preliminary]
4. Block Diagram

L :
i :
h ‘
GND :
' '
E y H
L FAM ADOR PORT 0 POAT 2 '
) | EEPROM REGITER |-M Ran LATCH LATCH FLASH s

]
] t
[ ’
: :
' L]
' ]
Il L F A .
: s 4 !
) ' '
: 1
' Y | i '
, [}
i ‘ FROGAAM :
' 8 STAcK A0DDAESS :
5 REGISTER ACC POINTER REGISTEH !
' ; ,
' .
' L]
N l l r :
: < BUFFER !
H VP2 TR ;
: T :
1 .
E P :
! AU INCREMENTER :
1
L) J b— N
: ! WTERAUPT SCAIAL POAT, :
' ' AND TIER BLOCKS :
i 1
' L PROGRAM :
! PEW b GOUNTER :
: )
H 1
: 1
PSEN drbownss :
ALEPADG #-1— THING  lporacmon Y » g‘#; + :
' r
BA / Vi, —t—B CONTHOL [ PCCISTER j [ r 3 :
RST —2— . :
, 1 4 :
: WATCH POAT 3 PORT 1 3P le ol PROORAM H
: DoG LATCH LATEH PORT LOGIC :
H )
+ [ '
! -
; :
' .
: 0sG '
' POAT 1 DAIVERS ,
S SOV MU . 3 X, X X 3 SN % X X X XX X SR :

""lq e &
= PO - P17
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L298

DUAL FULL-BRIDGE DRIVER

» OPERATING SUPPLY VOLTAGE UP TO 46 V

» TOTAL DC CURRENTUPTO4 A

» LOW SATURATION VOLTAGE

» OVERTEMPERATURE PROTECTION

a LOGICAL "0" INPUT VOLTAGE UP TQ 1.6 V
{HIGH NOISE IMMUNITY)

DESCRIPTION

The L2948 is an integrated monolithic circultin a 15
lead Multiwatt and PowarSQ20 packages. It is a
high voltage, high current duat full-bridge driver de-
signed to accept standard TTL logiclevels and drive
inductive lcads such as relays, sclenoids, DC and
stepping molors. Two enable inputs are provided to
"enabie or disable the devies independently of the in-
put signals. The emitters of the fower transistors of
each bridge are connected together and the core-
sponding external terminal can be used for the con-

BLOCK DIAGRAM

PowerS020

N\
Multiwatt1s

DROERING NUMBERS ; L298N {Muiliwatl Vert.}
L29BHN (Mulliwatt Horiz.)
L298P {PowerS0OZ0})

nection of an extermal sensing resistor. An edditional
supply input is provided so that the logic works ata
fower voltage.

s |,

et

+ Uty ouTs
e Y™
LS

[-]
H

L

1 z 3 &
nt
it M T
2
- ol
A | n Ens
-0
o 1 [ ] ]
sense AO—4 'J_ b — I SENSE B
Rsa

Jenuary 2000
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L2938

ABSOLUTE MAXIMUM RATINGS
Symbol . Parameter Value Unit
Vs Power Supply 50 v
Vss Logle Supply Voltage 7 v
ViVen || Input and Enable Vpitags 0307 A
o Peak Output Current {sach Channel)
|- Non Repatitive {t = 100us) 3 A
| -Repetitive (80% on =20% off; lon = 10ma) 25 A
=G Cperglion 2 A
Voern Sensing Voltage -1102.3 v
Pia Total Power Dissipation (T = 75°C) 25 w
Teo Junction Opersting Temparature =25 10 130 °C
Tee T |Storage and Junction Temperajire =40 to 150 °C
PIN CONNECTIONS (top view)
/ ll = a5 [CITUT CURRENT SENSING B
LU} e— 1) T, ¥
'$' v [T QUTPUT 3
L ) soe—TT, Y
(1 s—] ERABLE B
| so— T,
|} som— | LOGIC SUPPLY VOLTAGE Vg,
Multwattts
L E— INFUT 2
L s— Y 27111 Y Y
s————— weumy
4 2 SUPPLY VOLYAGE Vg
_$_ £ i | oUTPYT 2
) —T) T
\ f o~ '  currenTEENSING A
Z tA8 COMIECTED 1O FIM3 D
GND 1 20 [ GND
Serse A 2 19 [ semes
NC. 3 18 [ N
Ou 1 4 7w T ona
Oowt 2 5 PowerSO20 ] ous
N 5 15 [T bpue
tnpat 1 r 4 [ Enabled
Enndie A 8 T[] mpud
Inpta 2 9 12 [ vss
GND 10 1 ] oo
DEAZI
THERMAL DATA
Symbol ) Parametar Powar5024 Multiwatt15 | Unit
Ry tcxee | Thermal Rasistance Jundlion-cass Max. - 3 <
Rvpem | THermal Resistance Juncion-amblent Max. 13{9 35 Crw
) Mounlod on sharinum substrate
213 ITI
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Octal 3-State Non-Inverting | MCS4/74HCS41A

1 PN = Voo
Em[gs:g:)— PN 10- G
Pinout: 20—Lead Packages (Top View)
Ve OF2 Y1 Y2 T oYW oYs YR YT

(] [1s] [ie] [iw] [re] [is] [se] [8] [we] [n]

Buffer/Line Driver/

- -
Line Receiver JsUFFIX
High-Performance Silicon-Gate CMOS » M edining

The MCS4TAHCS41A is Identical n pinoud 10 the LSS41. The devico 1
inputs are compatible with Standard CMOS ouiputs. External pullup
resistors make them compatible with LSTTL outputs.

The HC541A is an oclal non—inverting bufferfing driverfing receiver N SUFFIX
designed 10 be used with 3-state memory address drivers, clock drivars, and - PLASTIC PACkaGE

. other bus—criented systems.. This device feaiures inputs end outputs on 1
opposile sides of the package and two ANDed active—ow oulput enables.

The HCS41A is similar in ﬁmm to the HC540A, which has inveding OW SUFFIX
oulputs. nd SOIC PACKAGE
© Oulput Drive Capabildy: 15 LSTTL Loads t CASE 7510-04
o Qutpuls Directly Inferface lo CMOS, NMOS and TTL
w Opaerating Voage Range: 2 to 6Y ORDERING INFORMATION
o Low Input Cument. 1pA MCS4HCXXXA) Caramic
@ High Noise Immunity Characleristic of CMOS Devicas MCT4HCXXXAN Plastic
t In Compliance With the JEDEC Standard No. 7A Requiremants MCTAHCXXXADW  SOIC
a Chip Complexity: 134 FETs or 33.5 Equivalent Gates

LOGIC DIAGRAM
- - FUNCTION TABLE
H R i1}
At P | Inputs
4 Output ¥
3 . 17 0F1 | OE2| A
£2 P 2
& L L L L
ad > (LI : L| L} H H
‘1 H{x | X z
oua| M 5 —{> L8 x| H{X 2
lputs -6 ) 1 Outpuls Z = High Impedance
AS ] 1’ » X = Donl Care
a5 = 1> 2y
4
ar > 2 g
'
9 R il
|~ 1> v |

10/83

L} Motorala, e, 1995 REV1
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MC54/74HC541A
MAXIMUM RATINGS*
Symbol Parameter Value Unit This devica contalns protection
Vce | DC Supply Voltage (Refsranced to GND -0510470 [ V grouity to guard against damege
ce Py Voltage (K ' dus o high static vokages or electric
Vin DC Input Voltage (Refarmncad to GHD) «05mVeo+05)| V fields, However, precautions must
be taken to avold appkcations of any
V, fe d -05tV .
out | DG Output Voltage (Referanced lo GND) 03tV +05]| V voRAQe highet than maximurn rated
lin DC Input Current. per Pin +20 mA vokages to this gh—impadancs cir-
- cuit. For proper operation, Viy and
loyt | DG Output Gumant, per Pin +33 ma Vit Should be consirained to the
lee | OC Supply Currant, Ve and GND Pins - T8 mA range GND £ (Mip or Vout) s Ve
Do
Pp | Pawer Dissipation in Sl Ak, Plastc or Ceramic DAPT 750 =  Umised inpuits must atweys be
P o0 #d 1o an appropriale logic voltage
S0IC Packape{ 5 jevel (a.g, eithar GND or Veeh
Tsig | Storage Temperature Rangs -850 +150 | *C Unused outputs must be lefl epen.
Ty | Lead Temperafurs, 1 frm from Case for 10 Saconds <
Plassc OIP or SOIC Package 20
Ceramic DIF) 200

* Maximum Ratings ace those vakies beyond which damage o the davice may oocur.
Functional operation should be restricied to the Recommanded Qparating Condilions.
tDemiing — Plastic DIP; - 10 @& C rom 65° to 125°C

Ceramic DIP: — 10 mWHC from 100° to 125°C
SOIC Packags: -7 mWFC from 65° o 125°C

Fot high frequency or heavy load considerations, se Chapter 2 of the Motorols High-Speed CMOS Data Book (DL128/0).

RECOMMENDED OPERATING CONDITIONS

Symbol . Parameter Min | Max | Unit
Vee | DG Supply voiege (Refarenced 16 GND) 20 |50 | v
Vin. Vout | DC tnput Vollage, Output Vontage (Referenced 1o GND) | 0 | voc [ v
Ta Operating Temperatirs Renge, Al Package Types =55 |+125] *C
i Input Rise/Fall Time Veg=20V)| 0 1000 | ns
{Figure 1j Vees45v| 0 500
Vec=sov]| o | 400
DC CHARACTERISTICS (voltzges Referencad to GND)
Guarantesd Limit
Ve
Symbol Parameter Condition V| -55w235C | 185G | M255C | unit
ViH Minimum High-Lavel Input Vbitage | Vg = 0.1V 20 1.50 150 1.50 v
['oufl ¥ 20nA ao 210 210 | 21
4.5 115 315 315
6.0 [¥.c} 4.20 4.0
VIL | Meximum Low-Level Input voltege | Vo = Vo - 01V 20 0.50 050 [ 050 | v
{loud 3 20uA 0 0.90 0.50 0.0
45 1.35 1.35 135
8.0 1.80 1.80 1.80
VoH | Minimum High—Level Output Vin " VIL 20 19 19 19 v
Voltage llowd 3 20uA 45 44 44 44
6.0 590 59 59
Via=ViL o} 3 36mA | 30 248 23 | 220
Tloutl Y6.0mA | 45 386 .84 370
oyt 3 78mA | 8.0 548 5.34 520
VoL | Maxiowrn Low-Level Output Vin= Vi 20 ol 01 0.1 v
Vortage loud 3 20uA 45 0.1 0.1 0.1
6.0 [A} 01 0.1
Vi " VIH ol }38mA | 20 026 023 | 040
Mowl 16.0mA | 45 0.26 033 | 040
flou) 3 7.8mA | 60 026 033 | 040
' MOTOROLA 2



Philips Semiconductors

Octal D-type transparent latch; 3-state
L e

FEATURES

« {nputs and oulpuls on oppasite
sides of package allowing easy
interface with microprocassors

+ Useful as input or output por for

microprocessors/microcompulters

3-state not-inverting oulpuls for
bus oriented applications

« Commen 3-state output enable
input

+ Functionally identical to the "563"
and "373°

» Qulput capability: bus driver

GENERAL DESCRIPTION

The 74HCMHCT573 are high-speed
Si-gate CMOS devices and are pin
compatlible with low power Schottky
TTL {LSTTL). They are specified in
compliance with JEDEC standard no.
1A,

The 74HCMHCTS73 are octal D-type
transparent latches fealuring
separate D-type inputs for each latch
and 3-state oulputs for bus oriented
applications,

A latch enable (LE) input and an
ocutput engble (OF) input are comman
to a¥ latches.

Product specification

TAHC/HCT573

the D, inputs enter the latches. In this
condition the latches are transparent,
i.e. alalch output will change state
each time [ts corresponding O-input
changes,

When LE is LOWthe latches stora the
information that was presen! at the
Ddnputs a set-up time preceding the
HIGH-o-LOW transition of LE.
When OE is LOW. lhe contents of the
8 latches are available at the outputs.
When OE is HIGH, the outpuls go to
the high impedance OFF-state.
Operation of the OE input does not
affect the state of the latches.

o lpc cat : MSi
cc categeny The 675" conists of och b The *577" Is tunctionally identical to
m“ m o tat'"f’ the "563" and 373", bul the “563" has
'u men LI?I: HI GHS d fa "':a inverted outputs and the “373" has a
‘ oulpuls. -deia g different pin arrangement.
QUICK REFERENCE DATA
GND =0V, Ty =25°C; t,=t,=8ns
TYPICAL
SYMBOL PARAMETER CONDITIONS c v UNIT
H
tere s b propagafion delay C = 15pF:Vec =5V
Dnto Qq 14 17 ns
LE to Q, 15 15 ns
Ci input capacilance 35 35 pF
Cep power dissipation capacitance per lsdch | noles 1 and 2 28 26 pF
Notes

1. Cppis used to determine the dynamic power dissipation (Pp in iW):
Po = Cop » Vgo? x i +Z (G x Vigg? x fy) where:
{; = input frequency In MHz: {, = outpul frequency in MHz

E(CL x Vge? = 1) = sum of oulputs

C, = output load capacitance in pF: Vo = supply vokage in V

[

ORDERING INFORMATION

See “T4HCHCTHCOUMCMOS Logic Packege information”,

December 1990

For HC  the condilion is v, = GND 1o Vcc: for HCT the condition is Vi = GND to Ve « 1.5V
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Phifips Semiconductors Preduct specification
Octal D-type transparent latch; 3-state T4HC/HCTS73
PIN DESCRIPTION
PIN NO. ) SYMBOL NAME AND FUNCTION
2,3,4,56,7.8.9 Dy to Dy deda inputs
1 LE talch enable input (active HIGH) .
1 Ok 3-stete output enable input (active LOW)
10 GND ground (0 V}
19, 18, 17, 16,15, 14, 13,12 Qpto Q, J-state latch oulpuls
20 Vee positive supply voitage
in U DR Louen
o E E e c
e ) =] rC
" 3] 1] & 1 ol e p w2
bt ] E [17] of ] Gl-u . =3
a6 . B o I e o M
o Y @ ; . - =
% [7] W) o . - 'n y
Ps [7] j17] oy ¥ —o ] e
wg @ gt o
o [x] ) u 1. K
‘ n —Th
Fig.1 Pin configuration. Fig 2 Logic symbol, Fig.3 IEC logic symbol.

December 1990
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Product speeification
Octal D-type transparent latch; 3-state 74HCIHCT573
FUNCTION TABLE
OPERATING INPUTS L INTERNAL | QUTPUTS
MODES OE | LE | Dy |LATCHES [ q,t0ay
enebie and read L{H|[L L L
. register L|H|H H H
1 s (iransparent mode)
| m atch and read Ll L L
wren b s-smare %:_:. rogister Li{L[h H H
O e letch registsr and H{L | L Z
- =M disable outputs Hl L | n H 2
G4l
e Notes

Fig.4 Functional disgram.

1. H=HGH vollage level
h = HIGH vohage level one set-up fime prior to the HIGH-to-LOW

LE transition

L = LOW vaitage level
t = LOW vollage level one set-up Ume prior {0 the HIGH-to-LOW

LE transition

Z = high impedance OFF-state

Fig.5 Logic diagram,

an

December 1930
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LM78XX (KA78XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

3-TERMINAL 1A POSITIVE
VOLTAGE REGULATORS

The LM78XX series of threederminal poafive teguiatorns are svaitabie m
the FO-2200D-PAK packege and with several fixed cutput voltages, making
lhetn wseful in a wide range of applications. Each lype employs internal
current Bmiling, thermal shut-down and safe area protecton, making it
essetisly indestructaile. f adequate hest ainking is provded, they can
deliver over 1A output current. Atihowgh designed primanly as feced waltage
regulators, these devices can be used with external components to obtain

adjustable voliages and currents.

TQ220

D-PAK

FEATURES
« Output Current up to 44, T Input 22 GND 3 Output
« Output Voltages of §, 6, 8, 9, 10, 11, 12, 15, 18, 24V
+ Thermal Cverlaad Prtection
+ Short Circuit Protectian
+ Qutput Transistar SOA Prolection
ORDERING INFORMATION
Output Voltape
Devica Tolerance I:al:kag Operating Temporatute
KATAXXCT 1 4%
0—-+125°C
KA7BXXAT 2% TO-220
HATRXXIT 40 =~ +125°C
+ 4%
KATEXXR 0~ +1256
KATBXXAR 2% D-PAK
KAT8XXIR + 4% 40 - +125°C
BLOCK DIAGRAM
INPUT BEFRIED QUTHT
[ 2 L ) - <
] ELEMENT 3
CURMENT BOW >
QGENERATOR PROTECTYOMN ‘ir
|
g::r:uw gmal ARG
$
THEMAMAL <
PROTECTION
GSD
O — a
L e Rev. B
EFAIRCHILD

SEMICONDUCTOR -

#1500 Faechi  Grrmiogad .o Capratan
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MAX232, MAX2321
DUAL EIA-232 DRIVERS/RECEIVERS

SLLSD47) - FEBRUARY 1589 ~ REVISED OCTORER 2002
e ——

Meet or Exceed TIA/EIA-232-F and ITU MAX232...D, DW, N, OR NS PACKAGE
Racommandat]on v_zs MAX232l,..0, DW, OR N PACKAGE
) [TOP VIEW)
Operate With Single -V Power Supply
Operate Up to 120 kbit/s
Two Drivers and Two Recelvers

B0V Input Levels
Low Supply Current . . . 8 mA Typical

Designed to be Interchangeable With
Maxim MAX232
¢ ESD Protection Exceeds JESD 22

= 2000-V Human-Body Model (A114-A)
® Applications
TIAJEIA-232-F
Battery-Powered Systems
Terminals
Modems
Computers

description/ordering information

The MAX232 is a dual driver/receiver that inciudea a capacitive voliage generator to supply EIA-232 voltage
levels from & single 5-V supply. Each receiver converts EIA-232 inputs to 5-V TTLICMOS fevels. These
receivers have a typical threshold of 1.3V and a typical hysteresis of 0.5 V, and can acoept ~30-V inputs. Each
driver converts TTL/CMQS input levels into EIA-232 levels. The driver. receiver, and voltage-generator
functions are aveilable as cells in the Texas instrurnents LinASICT library.,

ORDERING INFORMATION
. ORDERABLE | TOPSIDE
Ta PACKAGEY PARTNUMBER | MARKING
POP(N) | Tube MAXZ32N MAXZ32N
Tube MAXZ
SOIC @) - 320 HAX2R2
Tapa androel | MAXZI20R
0.Cwu7C
Tubs MAKZ3IOW
SOIC ([OW) MAX222
Tape and ree! MAX22DWR
SOP (NS) | Tapeandreel | MAXZIZNSR oz
PDIP (N} | Tube WAXZI2IN WAXZAZIN
Tube WAX232D
SOIC (D) MAXZI2!
4DChESC Tepeandretl | MAXZ3ZIDR
Tube MANZIZIDW
goIC MAX2321
oW Tapa and resl MAX232IDVWR AX23

1 Package drawings, standard packing quantiies, {hermal data, symbolization, snd PCB design
puidelifies are avaliable 8l www il.comysc/package.

Please be awarn that an important noBice conceming avalability, standard warrenty, and use in chlical applications of
Texas instruments semiconducior products and disciadmery therefo appears al the end of this daia sheel

LinASK i3 2 rademark of Texas k s

okt s b “' __ v
ST TEXAS
INSTRUMENTS

POST OFFICE BOX B¥EX))  IDALLAS, TEXAS 75265 1

Copyrighi [ 2002, Texss Instruments Incosporated



MAX232, MAX232]

DUAL EIA-232 DRIVERS/RECEIVERS

ELLSB47I -~ FEARUARY 1869 - REVISED OCTOBER 2002
———— -

logic diagram (positive logic)

Function Tables

EACH DRIVER

™

INPUT | ouTPuUT

TOUY

L
H

H
L

H = high kevel, L = iow

vl

EACH RECEVER

INPUT | OUTPUT

ROUT

L
H

H

-

H = high lavel, L = kow

eval

|

1)

TIM M TiouT

TN hid % ? T20UT

RiOUT 12 O@ s RN

RIOUT — a@I Y
R Tes

POST OFFICE BOX 655301Y [ALLAS TEXAS TEXS
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@ MOTOROLA

Octal High Voltage,
High Current Darlington
Transistor Arrays

The eight NPN Darlington connected transistons in this family of arrays
are ideally sulted for interfacing btween low logic level digial circuttry {such
as TTL, CMOS or PMOS/NMOS) and the higher cumrentivoltage
requirements of lamps, relays, printer hammers or other simiar loads for 3
broad range of compurter, industrial, and consumer apphcetions. All devices
jeaturs open-callector oulpids and free whaaling clamp diodas for transient
SUpErBsSion.

Tha ULN2803 is designed to be compatible with standard TTL famibies
while tha ULN2804 is oplimized for & 1o 15 volt high level CMOS or PMOS.

MAXIMUM RATINGS (Tx = 25:C and ratng apply Lo 30y one davice in the
packege, unlesy ofherwise noted.)

96

Order this document by ULN2803D

ULN2803
ULN2804

OCTAL PERIPHERAL
DRIVER ARRAYS

SEMICONDUCTOR
TECHNICAL DATA

Rating Symbol Ve Unit
Outpui Voltape Yo 0 v
Inpral Voltage (Except ULN2801) v 3 v A SUFFIX
PLASTIC PACKAGE
Coleclor Curent - Cominuous c 509 mA CASE 707
Base Cumen| - Cantinuous 1] 23 mA
Operating Artient Temperaxire Range Ta 00 +70 <
Storage Temperature Range Taig ~55 0 #150 <
Junction Temparatura Ty 125 < PIN CONNECTIONS
Ry ja = SSTMN
Do nod sxcesd iindmumm cusment el par deiver S
E—"et
CRDERING INFORMATION 7 Dc . E[
Characterisiice ~ LI-'
Openmting Ll L._‘ E
Input Temperature DCJ E
Device Compatibility Veg(MaxPc(Max} Range L'*
ULN26803A | TTL, 5.0V CMOS D&‘ 4
1500 mA Ta=0%w+70%
ULN2604A | 81015V CMOS,PMOS | 0 AR ™M

=l [=] [~ [=] AL =] =]
Yy
¥

i
T

O Molorola fnc. 1998

Rev {
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ULN2303 ULN2804
ELECTRICAL GHARACTERISTICS (Ty, = 255, uniass olvarwise noled)
‘ Characirisilc Symbol Min Typ Max Unit
Outpui Leakage Current (Figure 1} IcEX A
(Vo =50V, T = +705C) AN Types - - 100
Vo« S0V, Ty = 4255) Al Types - - 50
(Vo=50V,Ta=+705C, Vi=60V) ULN2802 - - 500
(Vo=50V,Ta=+705C, Vi=1.0V) ULN2804 - - 500
Coleclor—Emitter Seturation Voltage (Figure Z) VCE(say v
(ic = 350 mA, Ig = 500 uA) Al Types - 1.1 16
i = 200 mA, Ig = 350 pA) Al Typas - 0.95 13
(ic. = 100 mA, Ig = 250 A} AN Types - 0585 14
Input Cumrent - On Conditien (Figuee 4) lifon) mA
M=21TV) ULN2802 - 0.82 1.25
V=385V ULNZ803 - 093 135
V=50v) ULNZEO4 - 035 0.5
V=12V ULN2ED4 - 10 1.45
Inpud Voltage -~ On Conditian (Figure 5} Viton) v
Vee = 2.0V, Ig = 300 mA) ULKNZ802 - - &)
{VeE = 2.0V, IC = 200 ma) ULN2e0? - - 24
VCE =2.0V,Ic = 250 md) ULN2803 - - 27
(VGE = 2.0V, g = 300 mA) ULNZ803 - - 10
{VCE = 2.0V,ic = 125ma) ULN2804 - - 50
(VoE = 20V, Ic = 200 mA) ULNZ804 - - 8.0
(VCE = 20V, Ig = 275 mA) ULN2804 - - 70
(VCE = 20V, I¢ = 350 mA} ULN28O4 - - 60
Inpu Currend - Off Condition {Figure 3} Al Typat Tiofy 50 100 - pA
(i = 500 uA_ T = +705C)
OC Current Gain (Figurs 2) ULN2801 hre 1000 - - -
(VCE =2.0V.Ic = 2350 mA)
Input Capacitance cy - 15 25 pF
Tum—On Detay Time tan - 0.25 1.0 it}
(50% Ey to 59% Eg)
Turn—Cff Delzy Tame tot - 025 10 us
(50% E 1o 50% Eg)
Clamp Diode Leakage Cunerit (Figure 5) Tp = 425 IR - - 50 wA
V=50V Ta = 470 100
Clamp Chods Forward Voltege (Figure 7) VE - t5 2.0 v

(F = 350 ma)

MOTOROLA ANALOG IC DEVICE DATA
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MDTOHOLA Ordar this document
SEMICONDUCTOR TECHNICAL DATA by INABO1ID

Axial Lead, 1N4001

Standard Recovery Rectifiers thru
This data sheat provides informalion on subminiature size, axial lead

mounted reclifiers for general-purpose kw—power appcations. 1 N4°°7

Mochanical Characteristics ron eeend ores

a Case: Epoxy, Molded
o Weight 0.4 gram {approximatety)

o Finish: All External Surfdces Cormosion Resistan and Terminat Leads are LEAD MOUNTED
Readily Soldereble RECTIFIERS

@ Lead and Mourting Surface Temperaturs for Soldering Purposas: 50-1000 VOLTS
2205C Max_ for 10 Seconds, 1116, from casa DIFFUSED JUNCTION

o Shipped In plastic bags, 1000 per bag.

o Available Tape and Reeled, 5000 per res|, by adding 8 "RL" suffix to the
part number

o Polarity: Cathode Indicated by Polarity Band

Marking: 1N4001, 1N4002, 1844003, 1NA004, 1N4005, 1N4DOS, 1N4007

=]

CASE 58-03
Do-41
MAXIMUM RATINGS
Rating Symbol | 1NADDT | 1NADQ2 § INAODD | 1NADO4 | TNADGS | IN4ODS | INMOOT | Unit
“Penk Repetifive Reverss Voitage VRRM ] 100 200 0 400 800 1000 | Votis
Working Peak Reverse Voltage VR
D Blacking Violtage VR

*Non-Repefifive Peak Reverse Voitape VRSM 60 120 20 430 720 1000 1200 Velts
(haltwave, singls phase, 60 Hz)

“RMS Reverss Voitags Varus) | 35 70 140 | 280 | 420 | ss0 | 700 | verts

‘Averaga Reclified Forward Current ) 1.0 Amp
(singhe phase, resislive bad,
60 Hz, see Figure 8, Tp = 755C)

"Non—Repetilive Paak Surge Curnent tESM 20 {for 1 eycle) Amg
{surge appiied at roted boad:’
conditions, ses Figure 2)

Oparating and Slorage Junctlon Ty ~85+175 ic
Termperature Range Toig
ELECTRICAL CHARACTERISTICS"
Rating Symbol Typ Wax Unit
Maximum Instanizneous Forward Voltage Drop - vF 093 1.1 Vols
GF = 1.0 Amp, T = 255C) Figure 1
Maximum Ful-Cycle Aversge Forward Voitage Drop VFian - 08 Voits
(io » 1.0 Amg, T = 755C, 1 inch leads)
Maximim Reverse Curent (ralad o vollage) [I-] wh
(T = 255C) 0.05 10
(T = 1005C) 10 50
Maximum Ful-=Cycie Average Revaree Curnenl IR(AV) - ] wA
{lo = 1.0 Amp, T|_ = 755, { inch leads)
“indicates JEDEC Registered Data

Preferred devices are Matorala recommandead choices. for Raues Use end best overall value.

Rev 5

()} Motarora, Inc. 1998
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MOTOROLA Order this docurment
SEMICONDUCTOR TECHNICAL DATA by IN5820/D
H !
DesignerSE Data Sheet {N5820
- Ly L1
Axial Lead Rectifiers {N5821
... employing the Scholtky Barvier principie in B larga area metal-io-silicon 1N5822
power diode, Stale—of-lhe—-art geometry features chrome barrier melal,
apitaxial construction with oxide passivation and metel overlep contact. Ideally \WEITS and 1HEZ] ark
suited for use as rectifiers in low—volage, high-frequency inverters, fres olgrels Pretarred Oevioe
wheeling diodes, and polarity protection diodes
o Extremely Low v
@ Low Power LossHigh Efficlency SCHOTTKY BARRIER
o Low Storad Charge, Mafority Cacrier Conductian RECTIFIERS
Mechanical Characteristics: 3.0 AMPERES
a Case: Epaxy, Moided 20, 30, 40 VOLTS
o Weight: 1.1 gram (approximately)
@ Finish: All External Surfaces Corrasion Resistand and Termanel Leads are
Readily Soklerable
o Lead and Mounting Surface Temperatura for Soldering Purposes: 2205C
Max, for 10 Seconds, 1716, from casa
o Shipped in plastic bags, 5,000 per bag
o Available Tape and Reeled, 1500 per resi, by adding a "RL" suffix to the
part number
o Polarity: Cathode indicated by Polarity Band
o Marking: 1NS820, 1N5821, 1N5822 CASE 247-03
PLASTIC
MAXIMUM RATINGS
Rating Symbol 1N5820 1N5821 1NS822 Unit
Pesk Repetitive Reverse Voitage VaRM 0 W 44 v
Working Peak Reverse Voltage Vria
DC Blocking Voltage Vi
Noa=Rapatifue Peak Raverss Voltage VRSM 24 3% 48
RMS Reverse VoRage VR(RMS) " 2 L]
Averzge Rectfied Forward Current {2) o -— 30
¥R(equiv) S 0.2 VR(dg). T = 95C
(RoJa = 285C/W, PC. Board Mounding, ses Note 2)
Amnbierr Temparature Ta &0 85 80 <
Rated Va(ge), Priav) =0
Rous = 265/W
Non—Repetitve Peak Surpe Carrent iFoM | 80 tlor one cycle) ———m= A
(Surge sppited ai raled load condilions, half wave, singie phase
B0Hz2, T = 755C}
Operating and Storage Junction Tamperature Range T)Tgtg [e—e———E5104125——w| K
(Reverse Voltage applied)
Peak Operating Junction Temperature (Forward Cuatent applied) Taipky 150 €
*THERMAL CHARACTERISTICS (Note 2)
Characwristlc Symbol Max Undt
Thermal Resistance, Junclion th Amblent RoJA 28 TN

(1) Pulse Test: Pulsa Width = 300 us, Duty Cycle = 2.0%.
(2) Lead Temperaiurs refarence is cathode lead 1732, from case.
* Indicates JEDEC Registered Data for IN5820-22.

Dasignets Data for “Worst Casa” Conditions — Tha Desigra:'s Data Sheet permits the deegn of most dizouits entisely from the information prekeried. SOA Limit

oUNVEs — Tepresenting boundanes an device Chiwactensics — are gen I (acitate "worst casz’ design.
Preferred devices are Moiorola recommended chioces for uture use snd best oversd vakue.

Rev 2

{7 Matorota, Inz 1995

@ MOTOROLA
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“ELECTRICAL CHARACTERISTICS (Tp = 255 unisss otherwise notad) (2)

Characteristic Symbol INSB20 | INSB21 1N5B22 Unit
Maximum Insiantaneous Forwand Voltage (1) Ve v
{ip = 1.0 Amp) 0.370 0.380 0.39%0
{iF = 3.0 Amp) 0475 0.500 0525
(iF = 9.4 Amp) 0.850 0.900 0.950
Maximum Instantaneous Reverse Current ¢ Rated de Voltage (1) iR mA
T =25% 20 20 2.0
Ty = 100C 20 20 20

{1} Pulse Tes\: Pulse Widih = 300 s, Duly Cycla = 2.0%.
(2} Lead Tempersture referende is cathode lasd 1732, from case.
* Indicates JEDEC Registered Data for INSH20-22

NOTE 1 — DETERMINING MAXIMUM RATINGS

Reverse power dissipation and the possibikly of thermal runsway
must be considered when operating this rectilier sl reverse voltages
above 0.1 Ve Proper derating may ba sccomplished by usa of
aquation (1).

Tagmax) = Tomaxy — RaPF(av) — ReuaPRiavy (1)
where Tamax) * Maximum alewable amblent tempanture
TJ(max) = Maximum sliowable jmction tempersturs
(1255C or the temperature at which thermal
Furtiwery occurs, whichewver s lowest)
PE{av) = Average forward power disspation
PR{AV) # Average reverce power dasipabon
RaJa = Junchon—{o—smbient hermal resistance

Figures 1, 2, and 3 permil easiar use of equation {1} by laking
reverse power dssipation and thenmal runeway into consideration.
The figures solve for @ referonca lamperature as determined by
equation ().

Tr=Tman - RusaPRAv) (7))
Substituting equation (2) ime equation (1) yields:
Tagmax) = TR = RIUAPF{AY) M

Inspaciion of equations (2) and [3) reveals that T is the smbiend
temperatuie 81 which thermal runaway occurs or whers T » 1255C,
when forward pawer is zero, The trangition from one boundary condi-
fion to the alver I eviden! on the curves of Figunes 1,2, and Jas
differance in the rate of change of the skope in the vidndy of $155C

The duta of Figures 1. 2, and 3 is based upon de conditions. For use
in common rectifier cincuits, Table 1 ndicates suggested taclors lor
an equivalent de volage 1o use for conservative design, that is:

VR{aquivy = Viem) x F )

The fador F |s derived by considering the properties of the vanous
rectiier cicuits and the reverse characteristics of Schottky diodes.

EXAMPLE: Find Ta(max) for IN5821 aperated In & 12-voll ¢c sup-

Py uaing & bricge tirtult with capaciive et such Bl ipg = 20 A

25%5 1.0A), |(FM}'|(AV] =10, input Voltage = 10 Vima), Rpya =

Step 1. Find VR (equiv), Rewd F = 0.65 from Table 1,
SVRequiv)® {141) (10} (0.85) = 8.2V

Step 2. Find TR from Figure 2, Read TR = 1085C
£ VR =92V and R 5 = A0TW

Step 3. Find Pr(ay from Figure 5. ““Read Prgayn = 085 W
ey -
® I{AV] 10and IF(AV} 10 A,

Step 4, Find Tagmax) from equation (3).
Ta{man) = 108 - (0.85} (40) = 745C.
“"Vales given are for the IN5§21. Power is sightly lower for the
1N5820 because of its lower forward vilage, end higher for the
1N5822, Variations will be similar for the MBR—prefix dewvices, using
Pr(av) from Figure 7.

Tabde 1, Values for Factor F

Full Wave,
Clreuit Half Wave Full Wave, Bridge Canter Tapped*t
Load Resislive | Capagitive® | Reshttve | Capacitive | Resistfva | Capacithve
Sina Wave 0.5 13 085 10 1.3
Square Wave 0.75 (K] 0715 15 1.5
“Note that VRipK) = 2.0 Vin(piqy. TUse kne to center tap voltage for W,
2 Rectifier Device Data



PS0C® Mixed-Signal Array

CYBC27143, CY8C27243, |
CY8C27443, CY8C27543, and CY8C27643
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Fmal Data Sheet

%; CYPRESS

I"l'lfO'M

Features

W Poviarful Haryard Architocturg Praciyod
3 NEC Procerer Spoeds o 24 M
D 2t Mgy, 12.8t Axumaaie
0 Low Powir 3t g Spead
3 Y0529y Opesotrg Yologe:
01 Dparating Vodages Dnmia 1OV Uit On-
Chio Swich bade Pump (S4Py

7 End stria Tampamngg Ferge 40°C 0 «35C

@ Advanced Perigherais (PR0C Blocks)

0 12 Raldo-Ras Analog PEeC Bioors Frovise
-Upto 14 ADCE
-Upm 987 Qi
- PrOGrammatio O3in Arglfieey
- Programmaisa Fitars. and Companmra

0 Bl PSoC Bl ks Pronida
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O Avemet Cealma lor Walchdog ond Seep

B Florbia On-Chip Mamery
7 1EM Flah Pregyeen Stotagy S0 006 Erasol
¥ime Cyt'es
1 756 Byten SRAM Qara Sorage
{1 in Syslem Seral Programmeng (15F]
0 Paria Flash Lpoes
0 Frewbie Protemon Moks
0 EEPROM Emudation oy Figsh,

4 Frograswabla fha Configarsiions
0O 2 mA Sk on B GRID

B Agaiional Syulom Retoweot

3 g™ Stwe, Wawter ard Mubi.Master ©
AW kHE

O WWeighaeg and Skeep Timaes

3 User-Canfpumbes Low Yoitsge Detrcion

O wiecyted Sogerviicry Gl

3 OnChip Srecrson Votage Sefereme

N Coapia Divelopmoni Tools

3 Fees Dawilopmant Sifivaa
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o soeemee

{3 Fid Spaed Emuiacn
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« Correctable o ok 5RO P 0 Corfiguanio meTup on all 3RO
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PSoC® Functional Overview

v I M TRl

Port & 8 et 4 p 3] "
PSoC AT ¥ The PSoCe family contists of many Mited-Signal Amay with
| COoRe On-Chip Contraller devices. These devices are designed to
. et} » réphace mitiple tredifond MCUbased sysiem components
r- Sistem | with one, low cost single<hip programmable device. PSoC
—t ) devicas inckude cofigurable blocks of analog and digita logic,
Cioee Diplnl mlrmo N |

a wall a5 programmable inferconnects. This architecture
aows the user to create customized peripheral configurations

PRy r——

ni g L hat makh the fequirements of esch individual application.
— CPMUCar${MEBC) Eued #0a Addtionglly, 3 fasl CPU, Flash program memory, SRAM data
* ot B N Hatadiy Rl memdry, a1d configurdble 10 ace incloded in # range of conve-

niend pinouts and packages

The PSeC srchilecture, as Buglraled on the feft, 5 comprised of
four main arcas: PSoC Core, Ovgtaé System, Andlog System,
ad Sydtem Retources. Configurable giobal busing aigers aft
the devioe resowces lo be combined inte 3 complele cusiom

LIS p 1
Muhpie CrckSources : 4
(i (MO, LD, PLE, ang EOO)

¥ {| owmaL svstem|]  anatoG svstem || Y

el ( system, The PSoC CYSCZ7x43 family can have up to five 1Q
el Digiial L L] Anpleg [ > ports that contised 1o {he globdl dgitd and analogintorconncsts,
4-1» P amy [r="1 providing access to 8 digitl biocks and 12 analog blocks.
Anifig !
[~ mpun
- werg ‘r The PSoC Core
> The PSoC Core is a powerful engine that supports a rich fea-
re e % wre set The core includes 3 CPY, memory, clocks, and config-
wrable GPIQ (Generdl Purpose (10),
Dﬂtﬂ Mty M e WD {] bl | [ Gwiich
et | [ A Mmr o mvenl| e [ | Mene The MBC CPU core 5 3 pewerful processor with specds up to

24 MHz, providing a fowr MIPS 8-bit Harvard anchitechure micro-

SYSTEM RESOURCES

Octobor 26, 2008 € Cypross Sonmilconductor Corp,. 2002 - 2006 — Document No. 3812012 Rov. *K i
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FSoCd Overview

processor The CPU uilizes an fntermupt cotiirofier with 17 vae.
tors, 1o WmpRfy programming of real ime embedded events.
Program executian is Bmed and piotected using the incduded
Slaep aidd Wadch Dog Timers (WDT).

Memary encompasses 16K of Flash for program storage, 258
bytes of SRAM for date storage, and vp o 2 of EEPROM
smudated wting the Flash. Program Flash ulfizes four profec.
tion levels oh Hlocks of B4 byles, allowing customized softwars
IP protaction,

The PSoC device incorporates Aexible internal dock geners-
tors, ncluding a 24 MHz IMO {interrial main oscilliler) accurats
to 2.5% over terrperature and voltdge The 24 MHZ IMC con
2to be coubled to 48 MHZ for use by the digite! system. A low
powet 32 kHz .G nderngl \owr Speed oscillatet) i provided tor
the Sleep fimer and WOT, If oystal ascuracy is desired, he
ECO (32 786 KHz extemal orystsl odcliator) is available far use
a5 a Real Time Clock (RTC) and can oplionatly generate a orys-
tal-accutate 24 MHE: system cock using a PLL. The decks,
together with programmabie tck dvdos (35 a Sysem
Resouite), provide ihe Nexibilily fo ihtegrate almest any timing
requirementinte the PEuC device

PSoC GPHOs provide conneclion to the CPU, digitdl and analog
resources of the device. Eath pin's difve mode miy be selected
fram eight options, diowing great Adxibility in extemal interfac-
ing. Every pin @he has the capability to genérate 3 system inter-
fidpt o high beved, Yoy level, and change from last read

The Digital System

The Digital System is composed of 8 digital PSoC blocks. Each
block is an B-bit fesource that can be vicd slone or combined
with other blocks to form 8, 18, 24, anlt 32-bit perpherals, which
are called uger module refercnces

DigtwCocks  Tofimlemiun
FromCone

Tofnakn
Syelem

4

IGITAL SYSTEM
v ey
= ig

.
Ruow 1 4,
= rd
s
L

L——Wﬂ — ers] Opiy mmmw

GO 1 s #HOSVEER Tm‘.‘ﬂl

A1l

‘i

Digital Systern Block Diagram

Digitsl pevipheral configurakuns include those listed below
B PWMs (810 32 bty

B PWMs wilh Dead band (6 to 32 bit)

u Counters {810 32 bil)

& Timers (B o 32 bit)

1 UART 8 bit with selectable parity {up 1o 2}

& 5P} slave and master (upi0 2}

8 170 slave and muli-mastet {F avaliable as @ Syslem
Resource)

8 Cyclical Redundancy ChacketiGentratar (8 to 32 Bl

® kDA (wpte )

® Pxzudo Random Sequence Gencratgrs (8 to 32 bit)

The digital blacks can be cannected ta any GPID through 2
tefies of giobal buses that can coute any sgnat to &ty pin. The
arses albo allow for signal mutlipiéxing and far performing legic

operabiors Thit confipurablity frees your designs from the con-
siralrts of o Fxed perphoral condrolier.

Cigital blocks are provided in fows of four, where the nurnber of
blocks varies by PSoC device famdy This afowt you the ol
mum choice of system resoutces for your applicalion, Family
retources Ire chawn in the table lifed "PSoC Davice Charge-
tetisiks” on page 3

The Analog System

The Analcg System i composed of 12 configurable blocks,
sach comprised of an opamp circwit atlowing the creation of
complex analog signal Bows, Analog peripherals are very e~
D and can be customized to wpport spetiic application
requirements. Some of the rmore commaon PSoC analog fune-
Hons {mos! available as veer modules) are fisted below

8 Analog-o-cigital convertert (up 19 4, with §- K 14-bit regole-
tion, selectable & taemental, Della Sigma, snd SAR)

a Feiers (2. 4, 6, and & pole band-pass, ow-pass, and nokh)

B Amplficrs (up ta 4, with selectable gain to 48x)

8 Wstrumentalion amplifers {up to 2, with sehectable gain to
9

» Comparators {up to 4, with 16 selfectabie threshalds)

a DACs {up to 4, with 8- to :bAt resolution}

u Muyttiplying DACS (up 1o 4, with 8- to 9-bi resaiution)

u Hapgh curent autput diivers {four with 30 mA drive as a Core
Retoures)

w1 3V neference (3% 3 System Resource)
8 DTWE Diater

8 Modulators

8 Cordators

N Peak defeclors

# Many uiher topologies possible

Qctober 26, 2006
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PSoCE Overview

Analog blocks are provided in colutns, of tree, which inchudes
oné CT (Continuous Time) and two SG (Swilched Capaocilor)
blocks, ae shown in the figure beks

m-ﬁﬁ s
w L Do
o] -y o
-
PZI| sy [3
gq-m
~=
.hmiptuuﬁim

:
¥

X Yeof \eng e

Additionaf System Resources

Syslem Resources, some of which have baen previousty listed,
provide addifonal capability useful o compléte systems, Add-
$onal resowrces indude a multipier, decimator, swich mode
pump, low woltege detedtion, and power on reset. Sialements
describitig the merils of each system fesource Jre below

B Digital clock dividers provide three cuttomizable clock fre-
quencies for Use if appicgtions. The clocks can be routed to
bath the gl and andlog systens Additional clocks ¢an be
generated using digital PSoC blocks 3% diock dividers,

¥ Muatiply accumuiate (MAC) provides fast 8-bit mudliplier with
A2-bit accurmuplate, to assist in general math and digital filters,

§ The decimator provides a custom hardware filter for digital
signal processing appications including the creation of Deta
Sigma ADCS.

B The 12C module provides 100 and 400 kHz communication
oves bero wires, Slave, master, and mulb-master modes are
#ll supparked.

& Low Voltage Detecton (LVD) interrupts can signal the appli-
cation of falling volape levels, whie the advenced POR
{Power On Reset) cirad ekminates the need for s sypstem

8 Anintérnal 1,3V reference proviges an absclute referénce for
the analog dyslem, induding ADCs and DACS,

4 An imlegrated swilch mode pump (SMP) generades normal
sperating veltages from a single 1,2V hattery cefl, providing a
lw cost hagst converler,

[
|
1
|
I
::---- < PSoC Device Characteristics
| ‘
I ASCID Depending on your PSoC device characteristics, the digiral and
bl analog systerns can have 18, 8, or 4 digital tlocks. and 12, 8. o
It | AL 4 analog blocks. The following table lists the resources
I available for specific PSoC device groups.The PSaC device
T ' j covered by this data shest is highlighted beiow.
: | Moy Rotesence PSoC Device Characteristics
! ey Pulurenos ol
. N - Pdn nlcklcplelixn &
— ; 4 cvocames | P afe || oo 2] x fum
MAC Iterfics (Addrass Bus, Detu S, By > :n =
ovecinay | T 2 e |z | 4t e | f Sl ] e
Analog System Block Diagram CYBC2AEH @1 [afal2izfe] K {18
cmczazs [P 4 [alm2|2]s af&v
Lpto 756
Cvbcoazan | B T p A prf 2 ) 2|6 fpo ™
ST R R R N au?};an
CvacIm :e1aeczs§§;«,
Wi NI
m&amuoml}oa&mae
2 Lmind aralag frcioralty
b Two kg biadks #od ae CloTerss
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PSoC® Overview

Getting Started

The quickest psth 1o uriderstanding the PSeC $ficon s by read-
Ing this data sheet and using the PSoC Designer Intsgrated
Develapment Enviionrient (I0E) This data shoel & an over
vty Gf the PSoC infegrated circuit and prasents specific pin,
register, and olechical specifications. For in-depth informefion,
along “with detaited programming information, reference the
PSoC Mixed-Signel Aray Technicel Referance Mancel

For upito-date Ordering, Packaging, and Electrica Specificizn
information, reference the latest PSoC device dala sheets on
She web 33 htip:Shrwir Cypress comipsec

Development Kits

Deveigpment K#t are avalatle Bom the Tollowing distributors.
Cigi-Key, Avnat Atrow, and Fulure, The Cypress Online Stere
contains developroent Nits, € cormpsiers, and a0 accessories for
PSaC development. Go to the Cypress Onbne Stare web site at

Development Tools

PSoC Designer Is a Microseft® Windmwe-based, integrated
development enviranment for the Programmable System-on-
Chip (PSoC) devices. The PSoC Desgner iDE and applicaton
rurts on Windows NT 4.0, Windows 2000, Wandowm #illennium
Me), oo Windaws XP. (Refarance the PSoC Oeslgner Func-
tond Flow diagram bedovr )

PSaC Deaiprer bepa the customer ta aelact 8n operating con-
$puration for the PSaC, write application code that usae the
PSoC, and debug the epplication. This system pravides dessgn
aatebesa management by project, an mtagrated debugper with
Wn-Circuit Enuletor, in-gystem pregramming support, and the
CYASM macm assembler far the CPUs.

PSoC Designer also supporis a highevel C {anguage compifer
develaped epeciBically fox the devices in the farmily.

hitp.fherwew cypress com, click the Onine Rore shopping cart
leon at the bottom of thé web pade, and dick PSoC (Frogram- PSoC Saphical Dt Carad
riable System-on-Chip) 4o view a Gurtent st of avaitable Renvs. Sl were C:l Secwitne
Designer Helg
Techrical Training 1%
Free PSOC tachnical trdning i avalsbid for beginners and & 3L [¢
taught by @ marketing of applicaion anginest aver the phone.
PSoC Uaining classes cover designig, debugging, advanced ootaiie @
analag, o5 well 2% application-spesific dasses covering lopice Ontargn
wwch a5 PS0C and the LIN bus. Go W hipihvww Cypress com,
click on Detign Support lacated on the Il side of the web Cavka @ L PEOC
page, ahid seloct Techrical Training Fod more detasls. S PSoC (:) %ﬂsﬁg;;“"i
Apphcaton Dasigner
Consuttants Dimtyse @ Core
Enging Maiufackaing
Cerfed PSoC Consullants offer everything from techmical r— CD @ ecrman
agsictance to compltted PSoC designg To contact of become a Datahace Fila
PSoC Consultans go fo hitp-/ieawds cypress com, chick on Dewgn e
Suppert fozated on the 167 side of the web page. and sclect o @
CPros Convulimnts, Lirary
Technical Support —I
PSeC apphication engneers take pride in fast and accurite J l‘L .
responss, They can be ceached vith 3 d-hour guarantesd Emuiason <:> ot C:> Derics
respionts at hitp:/fwvrw cypress.comisuppartiogin ofm. Pt Emuaior Programrer
Application Notes PSG Designer Subsystems
A long tist of application netes wil essict you in every aspect of
yeu design effort, To visw the PSeC application notes, go to
the hitp ferww cypress.cotn web site snd select Application
Noles undst the Design Resources list lacated in the centar of
e web page. Application Notes are sorled by date by default.
»
October 26, 2006 Document No. 18-12012 Rev. "K 4



105

D518520

» DALLAS

™ SEMICONDUCTOR | High Precision
1-Wire® Digital Thermometer

FEATURES PIN ASSIGNMENT
Umque I-wire interface requires anly one
port pin for communication DALLAS ne 11
* Each device has & unique 64-bit serial code DS1820 o
stored m an on-board ROM 1921 NG L by
* Multi-drop capability simplifies distributed Voo o
temperalure sensing applications ©
Requires no external components . gl "
¢ Can be powered from data }ine. Power supply 8-pin 150-mil SOIC
range is 3.0V t0 5,5V ' (DS188207)

* Measures  temperptures  from  -35°C 1o
+125°C («67F 10 +257°F)

$0.5°C accuracy from~10°C to +85°C d L
9-bit thermometer resolution g R
Converts temperature in 750 ms (max.) >
User-definable nonvolatile alarm settings

Alarm search command identifies and X
addresses devices whose temperature is @

GND T

* & & + »

outside of programmed limits (temperature |BOFTOM YEW)
alarm condition)
*  Applications include thenmostatic controls, (D]S-(l)égi())

indusmal  systems, consumer  products,

thermometers, or any thermally sensitive

system PIN DESCRIPTION
GND - Ground
DQ - DatalniOut

Voo - Power Supply Voltaue
NC - No Connact

DESCRIPTION.

The DS18520 Digital Thermometer provides 9-bit centigrade temperature measurements and has an
alam function with nonvolatile user-programmsble vpper and lower trigger points  Tho DSI8S20
communicates over a !-wire bus that by definition requires only one data line (and ground) for
communication with a central microprocessor. [t has an operating temperature range of ~55°C to +125°C
and 15 gccurate to £0.5°C over the range of —10°C to +85°C. [n addition, the DS18S20 can derive power
directly from the data line (“parasite power”), eliminating the need for an extemnal power supply.

Each NS18520 has a unique 64-bit scrial code, which allows multiple DS18520s to function on the same
[-wire bus; thus, it i3 simple to use one microprocessor to control many DSE8520s distributed over a
large area.  Applications that can benefit from this feature include HVAC environmental controls,
temperature monitoring systems inside butldings, cquipment or machinery, and procéss monitonng and
control systems.

1of 2} CXILU
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DS18520
DETAILED PIN DESCRIPTIONS Table 1
8-PINSOIC* | TO-92 | SYMBOL | DESCRIPTION
5_ || GND |Ground.
4 2 DQ Data lupuu()ulpui pin. Open-drain 1-wire interface pin. Also

provides power to the device when used in parasite power mode
(see “Parasite Power” section. )

1| 3 T Vo Opliaun Vop pln. Vo must be grounded rﬁ.rmo'pmﬁon -
parasne power mode.
* Al pins not speaified in 1ivis able are “No Comnect” pans.
OVERVIEW

Figure | shows a block diapram of the DS18820, and pin descriptions are piven in Table 1. The 64-bit
ROM stores the device's unique senal code. The scratchpad memory contains the 2-byte temperature
register that stores the digital output from the temperature sensor. In addition, the scratchpad provides
access 10 the 1-byte upper and lower alarm trigger registers (Ty and Ty), The Ty and Ty registers are
nonvolatle (EEPROM), so they will retain data when the device is powered down.

The DS18520 uses Dallas’ exclusive |-wire bus protocol that lmplenumts bus communication using one
control signal. The control line requires a weak pullup resistor since all devices are linked to the bus via a
3-state or open-drain port {fhc DQ pin in the case of the DSI 8820). In this bus systom, the
microprocessor {the master device) identifies and addresses devices on the bus using each deviee's unique
64-bit code. Because each device has a unique code, the number of devices that can be addressed on one
bus is virtually unlimited. The 1-wire bus protocol, including detailed explanations of the commands and
“time slots,” is covered in the |-WIRE BUS SYSTEM section of this datasheet.

Another feature of the DS18520 is the ability to operate without an extemal power supply. Power is
instead supplied through the 1-wire pullup resistor via the DQ pin when the bus is high. The high bus
signal also charpes an internal capacitor (Cpe), which then supplies power to the device when {he bus is
low. This method of deriving power from the l-wire bus is referred to as “parasite power.” As an
alternative, the DS18520 may also be powered by an external supply on V.

DS18520 BLOCK DIAGRAM Figure 1

Vey
47K nngl;cls;gm ‘ , mml-;g'ncﬁmL DS18820
= ’ P
DQ L 4
TEMPERATURE SEXSOR
INTRANAL Vou » o R '
o | el I R O
ALARK LOW TRIOGER {T,)
. = R 4P acoisten (Erro
[ —t ™
BEMSE ‘.’I 83T CRC GENERATOR
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DS18520

OPERATION - MEASURING TEMPERATURE

The core functionality of the DS18520 is its direct-to-digital temperature sensor. The temperature sensor
output has 9-bit resolution, which corcesponds to 0.5°C steps.  The DS18520 powers-up in a low-power
idle state; to inifiate a temperature measurement and A-to-D conversion, the master must issue a Convent
T [44h] command  Following the conversion, the resulting thermal data is stored in the 2-byte
temperature register in the scratchpad memory and the DSI8S20 retums to ils idle state.  [f the DS18520
is powered by an extemal supply, the master can issue “read time slots” (see the 1-WIRE BUS SYSTEM
section) after the Convert T command and the DS18520 will respond by transmitting 0 while the
temperature conversion is in,progress and | when the conversion is done. 1f the DSI18520 is powered
with parasite power, this notification technique cannot be used since the bus must be pu!lcd high by a
strong pullup during the entire temperature conversion. The bus requirements for parasite power are
expla__ined in detail in the POWERING THE DS18820 section of this datasheet.

The DS18520 output data is calibrated in degrees centigrade; for Fahrenheit applications, a lookup table
or conversion routine must be used. The temperature data is stoted &s a 16-bit sign-extended two's
complement number in the temperature register (see Figure 2). The sign bits (S) indicate if the
temperature is positive of negative. for positive numbers S = 0 and for negafive rumbers S = 1. Table 2
gives examples of digital output data and the corresponding temperature reading,

Resolutions greater than 9 bits can be calculated using the data from the temperature, COUNT REMAIN
and COUNT PER °C regsters in the scraichpad. Note that the COUNT PER °C register is hard-wired to

16 (10h) After reading the scratchpad, the TEMP_READ value is obtained by truncating the 0.5°C bit
(bit 0) from the temperature data (see Figure 2). The extended resolution temperature can then be
calculated using the following equation:

COUNT _PER_C =COUNT _REMAIN

SRATURE = TEMP _ READ -0, .
TEMPERATURE =TEMP _READ ~025+ COUNT PIR_C

Additiona! information about high-resclution femperature calculations can be found in Application Note
105: “High Resolution Temperature Measurement with Dallas Direct-to-Digital Temperature Sensors™

TEMPERATURE REGISTER FORMAT Figure 2

7 Int & bt § bt 4 it 3 Ini 2 b | ‘ bt O
tseye| 22 | 2 | 2 [ 2 [ ¥ [ 2 [ * } 2
obitls bit 14 bit 13 Bit 12 bit 11 Bill b9 b
MSByte| S s | s | s | s g s | S
TEMPERATURE/DATA RELATIONSHIP Table 2
TEMPERATURE | DIGITALOUTPUT | DIGITAL OUTPUT
(Blaary) (Hex)
- +85.0°C* 0000 0000 1010 {010 00AAD
+25.0°C 0000 0000 0011 0010 0032h
40.5°C 0000 0000 0000 0001 0001h
0°C 0000 0000 0000 0000 0000h
05C | HIE N FFFFh -
25.0°C T FFCEh
-55.0°C 1111 1111 100] 0010 FF92h

*The power-on resel value of the lemperature regisict is +85°C

Jof 2l
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LM35/LM35A/LM35C/LM35CA/LM35D
Precision Centigrade Temperature Sensors

General Description

Tho LMIS Rofds Am proceon: inlogra ldeired | tompara-
Wrn soneors, whoss ouliut wais 4 (nvaady croportonal o
tha Cagus (Condkyrada) mparavra The LM35 il has
et dalwEri Ot Tndgr [DMporRium snsors calbrasad in *
Kalwn, 23 e st 8 not roquitod 30 sublrack B largo cone
Ead wollaga from Bl Gutpd! 30 Glblgis peemniont Coss-
grada scodag Tha LVDS does not rogd re any ouspma cal-
higlicrs o rmening 2 pogvid. hpical geosaciaa of 1 WG
&l roam lomporaturg ord F 3,°C avoradf 65 4 —300°C
fOMDIFRAIG (g0, LOw (08 W Rimuiid by Viemisy Al
calbrason ol the warser Fowei, The L35 low cutpul repeg
R, B guima, and: pracign mhanzal chitrglon mpaa
nteriacing (o nedxdout or contral Groully eacciilly eamy. It
oy ba upod with gingic powds Suspliss, o wiin pus and
nnus sopkos. As il drawa oy €0 R A fromits supply,  haa
wvory Iow so-noaling, fass Man 0.14C insilll air. Tho LAYGS &
rilod t4 Operale owvar & 64" i +iS0C wrepemine
manga, whin 1o LEYISC & sod for 3 -40° & + 4100
rangd {—10° with mprowsd sccumcyh . Tho (AT sores s

Docarubyr 1904

svallaiin paghagad in hamutc TO-48 Fanshior oackagos,
when Lhi LW, LATKICA, and LMD am atsp svalabio i
o plauio TOS2 tanticlor packagy Tho LAIED i also
swplabln m o B-lakd ki mount ergll guking package
and s plastic TO 202 package,

Features

8 Cadtraled drocly in ™ Cafaus iConligrade)
W Lingie + 10D MM goala factor

B 0.5C acowacy fusrankssalto (at + 26CH
B Ralad for hal =557 & + 1500 rptga
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B Loer gl dya 8 melondova Gt mem}
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Connection Diagrams
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