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ABSTRACT

This project aimed to study and present the external factors which may interfere or
influence with the comparative temperature test. The instruments used in the experiment were
RTD. When the comparative temperature test is being done out side the appropriate facility there
are numerous factors which may interfere or influence the result. Those factors are such as the
environments or surrounding temperature and the length of the signal cable used. From further
studied it was found that the environment’s temperature was one if not the most influential factor
and may render the test biased. Hence the aim of this project is to study the degree of which the
external temperature may influence the temperature measured from the test and find the
appropriate compensating value. The method used to test was to divide the range of the
temperature required and the temperature of the environment into different sections. The process
was divided into three distinct parts. Study the factors which may influence the comparative test
instruments and collect information based on the study to use it as the base information, reference
to the comparative test result and compensate the temperature value ,Construct the interface
which link between measuring instruments and the data collection unit. The interface is by way
of displaying the result through the LED screen. The information then get pass on to the Visual
Basic functions for further process and apply the data to the Visual Basic program to process and

calculate the compensation value and print out the certificate.
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33 Qmﬂgﬁgnaamﬂ‘igm (Reference Temperature)
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A lasmavedesndiou 54361 - 218.789
AIABAYDIBNFIDY 90.188 - 182.962
gl maveaiwiqni 273.16 0.01
qmﬁamaufm?qﬂf 373.15 100
qaudadavesiensd 692.73 419.58
yaudeimvedidy 1235.08 961.93
yaufadveimes 1337.58 1064.43

pandedvesdyn 505.1181 231.9681



10

a A g -
QUHAUYDITIT W qﬂﬂNqﬂnnnmuﬁﬂﬁﬁuQﬁﬁ'ummmg‘m (references) Tunis

aeuMvummnavedriesiloinguugil

3.4 MAPMITINGUNI]

inTpainguuniiinaoyiia

& 1 a_ .73 o> 4
Taundeailoudazyiiamdovnannisalasuia

ot al i A.— o -JU 4
gumuliAinnzvesas fis srdedinmilasuuladiniald degumgiinianasull uazns

J 'u § 1 L]
agunlasiiialdesdasnafiniveu unzigolla

. - e ] - J o 2 -
TN 3.1 uaaandanmsingungil Tasedenmildsunlasguantamadana

mo Tuliimes wdnmsia Yogild | $msia
Adveunnuraylu | A qungll — meflulimes — A mrverw | sewm -130 fl4 315 °C
nnomidailn fiveivey | liennsy a08 | -200 12 600 °F
(thermometer) D7
. .| Aqungll . medTulimed __ A arwdy -
-nffuunisveedo Uson -185 04 540 °C
Filled Thermal ™ ASunns , "
Whunudy lennoaod | -300 4 1000°F
(Filled Thermal)

, A quungil —» f2in Bimetal—» A 128em13 m&i& 603 425 °C
uyyuoyTanyg -30 {14 800 °F
M 3.2 ninmsingangii Tasewomanidounlasquanianie Wi
meiTulinod | nénmsda Soaitd $1umsia
moifudla | A quugll —» wosTufuitin—» Ausandou | uyu B 600 814 +1700 °C

1 iy S 0 014 +1600 °C
uuy R 0 61 +1600 °C
nuy K -200 4 +1200 °C
uuu E -200 D13 +800 °C
uyu J -200 {4 +800 °C
upy T -200 {4 +350 °C

013 A Aquugi >  offd T Amrudmmu | nmdiu Pt | -258 83900 °C
Hifin -150 D4 300 °C
NOUIAT -200 14120 °C

oa & . a o
mesumanoT Agqungli _, moi’ﬁrrmn:f_, Afrufiuyy | NeINmAes | -30 09 309 C




i1

35 a1‘3’ﬁﬁ(RTD - Resistance Temperature Detectors)
hilldnfusviddafumungresndanunfififasnaimdou  (hemoelectric
law) 103 E 183 Afumu MmudnmmveamaTansfeznfAouninianigamgisn
50 iWout 1yed
Fadou Tud 1dvinrimanesedaeiade uazwudt dumanadmivannsoldiiudanars
Sagangild oo Mnawiiuieieaio Sagamgifunsnmmeuluilegiiu 19ithuindes
nasgumnalunisirgungl dumeandeirveseendiou (182.96 °C) Toudagaiiiad
YoNBUA Tuil (630.74 °C)
w90 Tirnanaoniunazmnaunasuraiidedestumniaeifiald
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ve1afios nmAnd iy 100 Tery



12

JUf 3.2 umAspiudAgves RTD
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R, fie Mg muvesnia Tanziguugi o °c
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inconel ar stainless high-purity ceramic extension
steel shenth\ insulator lead wires
L4 - Y L 4
ceramic-encapsulated high-purity ceramic internal lead wires high-temperatre
resistance element packing powder hermetic seal

platinum industrial resistance thermometer assembly.

. 4 platinum wires
ceramic coatlng
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runed well-lype element

cement

ful response well-type element

31]“ 3.9 unAd RTD element are fabrlcated to minimize the effects of mechanical shock.

(courtesy of Rosemont, inc.)
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4.3 Serial Port
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7.1.1 HAMINADDY

A1319N 7.1 AMB at 25 °C HaN1TMAa0InTN |

STD uuT AMB
20 1990 | 107.74 | 26.97 | 110.50 | 23.83
40 4006 | 11556 | 4731 | 11836 | 24.28
60 60,07 | 123.27 | 6745 | 126,10 | 24.44
80 B0.09 | 13093 | 87.59 | 133.79 | 24.20
100 | 100.10 | 138.55 | 107.73 | 141.43 | 2432
Fl'l‘nﬂﬁ' 7.2 AMB at25°C Hﬁﬁ'l‘.mﬁﬂﬂﬂﬂ%d‘l‘"‘i 2
STD uuT AMB
20 | 1997 | 107.77 | 27.04 | 110.52 | 23.50
40 | 4003 {11554} 4724 | 11833 | 27.00
60 | 60.06 | 123.26 | 6742 | 126.08 | 24.156
80 | 79.91 | 13086 | 87.39 | 133.714 | 24.371
100 { 99.99 | 138.51 | 107.60 | 141.38 | 23.14
9'I11N1""i 7.3 AMB at25°C Nﬁﬂ]’“ﬂﬂﬂ@ﬂ%@‘l‘i 3
STD uyT AMB
20 19.58 | 107.61 | 26.65 | 110.37 | 2440
40 3992 | 11550 | 47.16 | 118.30 | 24.69
60 6003 | 123.25 | 6741 | 126.08 | 24,70
80 B0.OS | 13092 | 854 | 13374 | 248
100 | 100.10 | 13855 | 107.73 | 14141 | 24.7
ﬂ]i]if‘l 74 AMB at25°C Nﬂﬂ]i“ﬂﬁﬂ@ﬂ%@'ﬁ 4
STD uuT AMB
10 19.95 | 107.76 { 27.06 | 110.534 | 25.039
40 | 4003 | 11554 | 4727 | 188.34 | 2502
60 | 6005 | 115541 60.05 | 12326 | 6743
80 | 80.09 | 130.94 | 87.59 | 133.79 | 24.93
100 | 100.13 | 138.56 | 107.76 | 14144 | 24.98




-
“

A1TI9N 7.5 AMB at 25 °C HaN1SNAABIAIITA 5

STD UUT AMB
20 | 2002 | 107.78 | 209 | 110.54 | 24.10
40 | 4024 | 11563 | 4729 | 118.13 | 24.01
60 | 60.13 | 122329 | 126.11 | 24.08 | 24.08
80 | 80.11 | 13094 | 87.58 | 133.78 | 23.90
100 | 100.16 | 138.57 | 107.77 | 14145 | 24.02
AT13% 7.6 Amasaued STD AU UUT fi AMB 25 °C
STD uuT Diff (STD-UUT)
20 19.87 26.96 7.09
40 40.05 4725 7.20
50 60.06 67.44 7.38
80 80.05 §7.53 7.48
100 | 100.09 | 107.71 7.62
A151A 7.7 AMB at 30 °C Han1maaednan 1
STD UuT AMB
20 | 2001 | 107.78 | 27.19 | 110.58 | 30.35
40 | 4004 | 11555 | 47.36 | 118.58 | 30.25
60 | 6005 | 112326 | 67.52 | 26.129 | 30.08
80 | 8007 | 13092 | 87.66 | 133.82 | 30.02
100 | 10008 | 138.54 | 107.79 | 14145 | 30,02
A1TIA 7.8 AMB at 30 °C Han1madean i 2
STD UuT AMB
20 | 1998 |107.77 | 27.17 | 110.57 | 30.11
40 | 4003 | 11554 | 47.36 | 11838 | 30.08
60 | 60.05 | 12326 | 67.52 | 12612 | 3005
80 | 80.307 | 130.93 | 87.67 | 133.82 | 30.05
100 | 100.08 | 138.55 | 107.80 | 141.46 | 30.04
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M1919N 7.9 AMB at 30 °C HaN1INARBIATIN 3

STD uuT AMB
20 | 1997 | 10777 | 2715 | 11057 | 30.10
40 | 4003 | 115.55 | 47.37 | 1118.38 | 30.08
60 | 600s | 12326 | 67.52 | 126.127 | 30.06
80 | 8008 | 130.93 | 87.71-| 133.83 | 30.05
100 | 10008 | 138.55 | 107.83 | 14147 | 30.04
11197 7.10 AMB at 30 °C Han1ImAGBIATaH 4
STD uuT AMB
20 | 2000 |107.78 | 27.21 | 11059 | 30.09
40 | 40.04 | 11555 | 47.40 | 11839 | 30.08
60 | 6005 | 12326 | 6753 | 126.13 | 30.07
80 | 8007 | 13093 | 87.68 | 133.82 | 30.05
100 | 100,07 | 138.54 | 107.79 | 14146 | 30.05
MT0 .11 AMB at 30 °C wan1maReInTan 5
STD uuT AMB
20 | 1997 | 10777 | 2716 | 11057 | 30.11
40 | 4003 | 11554 | 4737 | 11838 | 30.09
60 | 6005 |12326 | 67.54 | 12613 | 30.11
80 | 8007 | 13093 | 87.68 | 133.82 [ 30.06
100 | 10006 | 138.54 | 107.80 | 141.46 | 30.03
13197 712 MNaR13¥8s STD AU UUT 7 AMB 30 °C
STD UUT | Diff STD-UUT)
20 | 1998 | 27.17 7.19
40 | 4003 | 4737 7.34
50 | 60.05 | 67.52 747
80 | 80.07 | 87.68 7.61
100 | 10007 | 107.8 7.73
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17190 7.13 AMB at 35 °C HRNINAABINTIN 1

STD UUT AMB
20 | 2002 |107.79 | 27.30 | 11063 | 34.87
40 | 4006 | 11556 | 47.50 | 118.43 | 34.88
60 | 6004 |123.26 | 67.62 | 126.166 | 34.89
80 | 8006 | 13092 | 8777 | 13385 | 34.86
100 | 100.06 | 138.54 | 107.88 | 14149 | 34.89
A131T .14 AMB at 35 °C Han13vaaanfaf

STD UUT AMB
20 | 2001 | 107.78 | 2730 | 110.36 1 34.961
40 | 4004 | 11555 | 4747 | 11842 | 3495
60 | 60.05 | 12726 | 67.63 | 126.16 | 34.99
80 | 80.07 | 13093 | 87.78 | 133.86 | 34.931
100 { 100.08 | 138.54 | 107.91 | 141.507 | 34.95

MTT 715 AMB at 35 °C HaN1INAABIATIR 3
STD UUT AMB
20 | 1998 |107.77 | 2730 | 110.63 | 34.94
40 | 4003 | 11554 | 47.52 | 118.44 | 34.90
60 | 6004 |12325| 67.66 | 126.18 | 34.90
80 | 8007 [ 13093 | 87.82 | 133.87 | 34.88
100 | 100.05 | 138.53 | 107.96 | 141.52 | 34.33

M7 7.16 AMB at 35 °C NN INAABIATIT 4
STD UUT AMB
20 | 2000 |107.78 | 27.31 | 110.63 | 35.08
40 | 4005 |115.55 | 47.48 | 118.43 | 35.01
60 | 6005 | 12326 | 67.60 | 126.16 | 34.91
80 | 80.05 | 13092 | 87.71 | 133.83 [ 3491
100 | 100.05 | 138.53 | 107.82 | 141.47 | 34.89
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19190 7.17 AMB at 35 °C NN 1INARDINTIN §

STD uuT AMB
20 2001 }107.78 { 27.31 | 110.63 | 34.98
40 4004 | 11555 | 4747 | 11842 | 34.95
60 6005 | 12326 | 67.61 | 126.16 | 34.91
80 B0.06 | 13092 | 87.74 | 133.84 | 34.89
100 | 100.07 | 138.54 | 107.85 | 14148 | 34.90

M19197 7.18 AIWAF19999 STD AU UUT 1 AMB 35 °C

STD UUT | Diff (STD-UUT)
20 20.00 27.30 7.30
40 40.04 47.48 7.44
50 60.04 67.62 7.58
80 80.06 87.76 7.70
100 | 100.06 | 107.88 7.82

»
(4

#13191 7.19 AMB at 40 °C #an1TMAaeansan 1

STD uuT AMB
20 19.96 | 107.77 | 27.38 | 110.66 | 39.97
40 40,03 | 11555 | 47.60 | 118.47 | 3990
60 60.05 ] 123.26 | 67.76 | 126.22 | 39.84
80 80.07 | 13093 | B7.95 | 13392 | 39.61
100 | 100.09 { 138.55 | 108.08 | 141.56 | 39.80

F\'I‘.i'l\i';'lz 7.20 AMB at40°C ﬂﬂﬂ]mﬂﬂﬂﬂﬂ%ﬁ'ﬁ 2

STD uuT AMB
20 2060 | 107.78 | 2743 | 11067 | 39.84
40 40.03 ] 11555 | 4761 | 118.47 | 39.83
60 60.05 | 12326 | 67.77 | 126.22 | 39.82
80 B0.08 | 13093 | 87.93 | 133.98 | 39.8]
100 | 100.08 | 138.54 | 108.06 | 141.56 | 39.80
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A17197 7.21 AMB at 40 °C Han1maaoInTan 3

STD uuT AMB
20 | 1998 | 10777 | 27.41 | 110.67 | 39.89
40 | 4003 [11555| 4762 | 118.48 | 39.84
60 | 6006 | 12326 | 67.79 | 12622 | 39.84
80 | 8009 | 13054 | 87.95 | 133.93 | 39.80
100 | 10008 | 138.55 | 108.04 | 141.56 | 39.78
M11aft 7.2 AMB at 40 °C nan1maasanen 4
STD uuT AMB
20 | 2002 | 10779 | 2745 | 110.68 | 39.88
40 | 4005 | 11555 | 47.64 | 11849 | 39.88
60 | 6005 | 12326 | 67.77 | 12622 | 19.87
80 | 80.09 | 13094 | 87.95 | 133.93 | 39.86
100 | 100.10 | 138.55 | 108.07 | 141.56 | 39.86
MM 7.23 AMB at 40 °C HANIINARBIATIT 5
STD UuT AMB
20 | 1993 | 107.75 | 27.37 | 110.65 | 39.93
40 | 4003 | 11555 | 47.60 | 118.48 | 39.92
60 | 6005 |123.26 | 67.77 | 12622 | 39.91
80 | 8009 | 13094 | 87.94 | 133.92 | 39.90
100 | 10008 | 138.04 | 108.04 | 141.55 | 39.92
M5 7.24 AMaAYEY STD AU UUT i AMB 40 °C
STD | UUT | Diff STD-UUT)
20 | 1997 | 274 743
40 40.04 47.61 7.57
50 | 60.05 | 67.77 7.72
80 | 80.08 | 87.94 7.86
100 | 100.09 | 108.06 7.97
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19190 7.25 AMB at 45 °C NON1INARBIATIT 1

STD uuT AMB
20 | 2001 | 1077 | 2753 | 11071 | 447
40 | 4003 | 15554 | 47.68 | 118.50 | 44.69
60 | 6005 | 12326 | 6783 | 12624 | 44.64
B0 | 80.08 | 13093 | 87.97 | 133.93 | 44.65
100 | 100.08 | 138.54 | 108.07 | 141.56 | 44.64
M3 7.26 AMB at 45 °C HaN1INADBIATIR 2
STD vuT AMB
20 | 2000 |107.78 | 27.53 | 11072 | 44
40 | 4003 | 11555 4760 | 118.51 | 44.63
60 | 6005 |123.26| 67.54 | 12625 | 44.67
80 | 8008 | 130.93 | 87.95 | 133.92 | 44.19
100 | 10009 | 138.55 | 108.09 | 141.57 | 44.67
MNa# 7.27 AMB at 45 °C nan1maaesndad 3
STD uuT AMB
20 | 2000 | 10778 | 27.53 | 11071 | 44.67
40 | 4004 | 11555 | 47.65 | 118.49 | 44.83
60 | 6005 |12324 | 67.84 | 12621 | 44.38
80 | 80.08 | 13093 | 87.98 | 133.94 | 44.68
100 | 1008 | 138.54 | 108.05 | 141.55 | 44.66
MA197i 7.28 AMB at 45 °C ManImAasniai 4
STD uuUT AMB
20 | 1998 | 107.77 | 27.50 | 110.70 | 44.84
40 | 4004 | 11555 ] 47.70 | 118.51 | 44.80
60 | 6005 | 12326 | 6783 | 126.24 | 44.75
80 | 8008 | 13093 | 87.96 | 133.93 | 44.70
100 | 10007 | 138.54 | 108.06 | 141.55 | 44.70
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19141 7.29 AMB at 45 °C HANMINARDINTIN 5

STD UUT AMB
20 | 2001 |107.78 | 27.55 | 110.72 | 44.58
40 | 4004 | 11555 | 47.71 | 118.58 | 44.55
60 | 60.06 |123.26 | 67.82 | 12624 | 44.58
80 | 8008 | 13093 | 87.96 | 133.93 | 44.59
100 | 100.06 | 138.54 | 108.08 | 141.59 | 44.61
M1Tf 730 FMINAMIYBY STD f1 UUT i AMB 45 °C
STD UuT Diff (STD-UUT)
20 20.00 27.52 7.5
40 40.03 47,68 7.65
50 60.05 67.82 7.77
80 | 8008 | 87.96 7.88
100 | 100.07 | 108.07 8

7.1.2 apdwanadiudoyn

dd 1 - o d al
nInvesyatinuuszmuIniHaA1veguugl v nanla Aui 25 earusadon 14

unziih hldlugdoyaie141un15 Compensate neums aeudioy'ld

; d :
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Features

* BOCS1 Core Architecture
256 Bytes of On-chip RAM
1 KB of On-chip XRAM
32 KB of On-chip Flash Memory

= Dawa Retention: 10 Years at 85°C

Read/Write Cycle: 10K

2 KB of On-chip Flash for Bootloader
* 2 KB of On-chip EEPROM
ReadANrite Cycie: 100K
td-sourcas 4-leve| interrupis
Three 16-bit Timers/Counters
Full Duplex UART Compatible 80C54
Maximum Crystal Fraquancy 40 MHZ, in X2 Mods, 20 MHz (CPL) Core, 20 MHz)
Five Ports: 32 + 2 DIigitsl VO Lines
Five-channel 16-bit PCA with:

- PWM (8-blt)

- High-spead Output

~ Timar and Edge Capture
Double Data Polnter
21-bit Watchdog Timer (7 Programmable Bits)
10-bit Resoclution Anaiog to Digital Convarter (ADC) with 8 Multiplexed inputs
on-chip Emulation Legic (Enhanced Hook System)
Powsr Saving Modes:

- idie Mode

-~ Powsr-down Mode
Power Supply: 3V to 5.5V
Temperature Range: Industrial {-40“ to +85°C)
Packages: YOQFP4d, PLCC44

v e s s e

'Y

Description

The A/TBOCSTAC2 is a high parformance Flash version of the 8B0C51 single chip 8-bit
microcantrollers_ It contains a 32 KB Flash memory black for program and data.

The 32 KB Flash memory can be programmaed sither in parallel mode or in serial
mode with the 1SP capability or wilh sofiware. The programming voltage is internally
genarated trom the standard VCC pin.

The A/TBOCS1AC2 retains afl features of the 80C51 with 256 byles of internal RAM, a
7-source 4-level intarrupt coniroller and three timer/counters. In addition, the
ATBOCS1AC2 has a 10-bit A/D converter, 8 2 KB Boot Flash memary, 2 KB EEPROM
for data, a Programmable Counter Armay, an XRAM of 1024 byles, 8 Hardware Yvatch-
Dog Timer, and a more varsatile sarial channel thal facilitates multiprocessor
communication (EUART}. The fully stalic design of the A/TE9C31AC2 reduces system
power consunmption by bringing the clock frequancy down to any value, even DC,
without loss of data.

The A/TBACS1AC2 has two software-selectable modes of reduced aclivity and an 8-
bit clock prescaler for hurther reduction in power consumption. in the idle mode the
CPU is frozen while the peripharals and Lhe interrupt sysfem are shill operating. In the
Power-down mode the RAM is savad and all other functions are inoperative

The added features of the A/TBICSTAC2 make it more powerful for applications that
nead A/D convarsion, pulse width modulation, high speed /O and counting capabili-
ties such as industrial control, consumer goeds, alarms, motor control, among others
Whila remaining fully compatible with the 80C52, the TBC51AC2 offers o superset of
this standard micrecontroller. |n X2 mode, & maximum external clock rate of 20 MHz

reaches a 300 ns cycle time
ATMEL

A

Y ()

Enhanced 8-bit
Microcontroller
with 32 KB Flash
Memory

AT89C51AC2
T89CS1AC2

Rev. 4127G-60%1-(H0€
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Data Sheet

4.5MHz, BIMOS Operational Amplifier with
MOSFET InputBipolar Output

The CA3140A and CA3140 are integraled circudl operationat
ampiifiers that combine the advantages of high voltage
PMOS iransistors with high votlage bipolar transislors on a
single monolitnic chip.

The CA3140A and CAJ140 BIMQOS operational amplifiers
leature gate protected MOSFET (PMOS) ransistars in the
input circuit to provide very high inpul impedance, very low
nput cument, and high speed performance. The CA3140A
and CAJ140 operate at supply voltage Trom 4V to 36V
(either single or duat supply). These operational amplifiers
are infemnally phase compensated lo achieve stable
operation In unity gain foliower aperation, and additionally,
have access terminal for a suppiementary external capacitor
if additional trequency roié-off is desired. Terminals are also
prowided for use in applications requiring inpul offset voltage
nulling. The use of PMOS fieid effect transistors in the input
stage resuits in common made input vollage capability down
to 0.5V below ihe negative supply terminal, an imporiant
atiribute fof single supply applications. The cutput stage
uses bipotar ransistors and Inciudes built-in pratection
against damage from load terminal shor circuiting to either
supply raf or 1o ground.

The CA3140A and CA3 140 are inlended for operation at
supply vollages up lo 36V (+18V)

Ordering Information

CA3140, CA3140A

November 2002

FNO57.7

Fearures
+ MOSFET Inpul Stage

- Very High input Impedance (Ziy) -1.5TQ (Typ)
- Very Low Input Current (Ij) - 10pA {Typ) at 215V

- Wide Common Mode Inpul Yotage Range (Vic:R) - Can
be Swung 0.5V Betow Negative Supply Voitage Rai

- Output Swing Complements input Common Mode
Range

Directty Replaces Industry Type 741 in Mosl

Applications

Applications
» Ground-Referenced Single Supply Amplifiers in

Autlomobile and Portable Insirumentation

» Sampie and Hold Amplifiers
= Long Duration TimersiMuttivibrators

(useconds-Minutes-Hours)
Pholocurrent nstrumentation
Peak Detectors

+ Aclive Filters

.

+

.

Comparators

Inferface in 5v TTL Sysiems and Other Low
Supply Yolage Systems

All Standard Operational Amplifier Applications
Function Generalors

Tone Controls

Power Supplies

Portable instruments

Intrusion alarm Systems

PART NUMBER |  TEWP, PHG. Pinout
{ERAND) RANGE {°C] | PACKAGE NO. CA3140 (PDIP, SOIC)
CA3140AE 4510125 [8LdPDIP EB3 TOP VIEW
CA3T40AM 551125 |BLd 50IC M8.15 OFFSET J
(31404) ot L1 (8] smone
CA3140E S50 125 (BLd POIP E83 v, wipu [2] . 7] v
CA14M 50125 [BLd50IC Me 15 NONNY. [ '>'|_‘ =T oureur
pun) e :I OFFSET
CA3140M96 5510 125 |8 Ld SOIC Tare and Reel v [F] api
{3140}
i CALTION, Thirse devops are iaowitive D siecinoeltit Gricnir(h. | oW propi 10 Fardinyg Procedures.

1-B48-INTERTL or 321-734-T143 | hhrid(rﬂm.\ﬂ & regriiened rademan of intersd Americas inc.
© lnmrad

Amecicas lnc. 2002, Al Raghtt Redeeod
Al ot KacerarLy mentioned 5e the propdiTy Of Yl (I ECWe DWOK1,



= DALLAS DS1307

P SEMICONDUCTOR 64 x 8 Serial Real-Time Clock

ey L

FEATURES PIN ASSIGNMENT

=  Real-tine ¢lock (RTC) counts secouds, <1 T T Vee
mustites. liovrs, date of the month, month, day xar42 18 sowiout
of the week, and year with leap-year Vertd? sMscoL
compensation valid up to 21060 GNDCl4  5[08DA

»  56-byte, barery-backed. nonvolatile (NV} D$1307 8-Pin DIP (300-mil}
RAM for dala storage

v Two-wire seria interface i o5 Hy Vee

*  Programmable squarewave output signal xaml: 7 b sowout

s Automatic power-fail detect and switch Varml|s 6 DScL
circuitry GND M4 5 [ SDA

= Consumes less than 500nA in bartery backup D$1307 8-Pin SOIC {150-a4!)

mode with osciftator nunning
Optional industrial temperature range:

~40°C to +85°C PIN DESCRIPTION

s Available in 8-pin DIP or SOIC Veo - Primary Power Supply

»  Underwriters Laboratory (UL) recognized X1, X2 - 32.768kHz Crystal Connection
Veat - +3V Battery Input
GND = Ground

ORDERING INFORMATION SDA - Serial Data

DS1307 8-Pin DIP (300-mil} sCL - Serial Clock

DS1307Z 8-Pin SOIC (l SO'Injl) SQW{OUT - Squarg WRVe}O“tput Diriver

DS1307TN 8-Pin DIP (Industrial}

DS1307ZN 8-Pin SOIC (Industrial)

DESCRIPTION

The DS1307 Serial Real-Tine Clock is a low-power, full binary-coded decimal (BCD} clock/calendar
plus 56 bytes of NV SRAM. Address and data are transferred serially via a 2-wire, bi-directioual bus.
The clock/calendar provides seconds, minutes, hours, day, date, month, and year information. The eud of

the

leap year. The clock operates in either the 24-hour or 12-hour format with AM/PM indicator.

DS

month date is automatically adjustad for months with fewer than 31 days. including comrections for
The

1307 has a built-in power sense circuit that detects power failures and avtomatically switches to the

battery supply.

lofl2 10010
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LF151
LF251 - LF351

WIDE BANDWIDTH
SINGLE J-FET OPERATIONAL AMPLIFIER

B INTERNALLY ADJUSTABLE INPUT OFFSET
VOLTAGE

M LOW POWER CONSUMPTION

B WiDE COMMON-MODE (UP TQ V¢ ') AND
DIFFERENTIAL VOLTAGE RANGE

B LOW INPUT BIAS AND OFFSET CURRENT
E OUTPUT SHORT-CIRCUIT PROTECTION

M HIGH INPUT IMPEDANCE J-FET INPUT
STAGE

B INTERNAL FREQUENCY COMPENSATION
B LATCH UP FREE OPERATION
B HIGH SLEW RATE : 16V/is (typ)

DESCRIPTION

These circuits are high speed J-FET input single-
operational amplifiers incorporating well matched,
high voliage J-FET and bipolar transistors in a
monalithic integrated circuit.

The devices feature high slew rates, low input bias
and offset currents, and low offset voltage temper-
ature coefficient.

PIN CONNECTIONS (top view)

{

N
DiP8
(Plastic Package}

$08
Plastic Micropackage)

ORDER CODE
Package
Part Humber | Temperature Range 5
N
LF351 a°C, +70°C . .
LF251 -40°C, 4105°C . .
LF151 -55°C, +125°C . .

M = Dual n Line Package (DIF)
D = Small Outfine Package (S

6)-mmmtehnpuau| oT

/

- 8
¥ b 7
.5

aoWN

WA -

5-
B -
7-
8-

- Offset nual 1
- Inverting input
- Non-inverting inpu

- Vee

Offset null 2
output
Vee®

N.C

March 2001

13
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MAXIMN

+5V-Powered, Multichannel RS-232

Genoral Description

The MAX220-MAX249 famity of lina driversfrecelvars is
intanded for all EIA/TIA-232E and V.28N.24 communica-
fiong inarlaces, particularly applications where £12V is
nct available.

These parts ara especially useful in battary-powered sys-
tems, since their low-powsr shutdown mode reduces
powaer dissipation to less than 5pW. The MAX225,
MAX233, MAX235, and MAX245/MAX246/MAX247 use
no extarnal components and are racommandad for appli-
cations whera printed circuil board space is critical.

Applications

Portable Computers

Low-Power Modems

Interface Translation
Baitery-Powered R3-232 Systems
Multidrop RS-232 Networks

Drivers/Receivers

Features

Superior to Bipolar

¢ Operats from Single +5V Power Supply
(+5V and +12V—MAX231/MAX229)

¢ Low-Power Receive Mode in Shutdewn
(MAX223/MAX242}

¢ Meet All EIA/TIA-232E and V.28 Specifications
¢ Multiple Orivers and Recelvers

¢+ 3.State Driver and Receivar Outputs

+ Open-Line Detection (MAX243)

Ordering Information

PART TEMP. RANGE PIN-PACKAGE
MAX220CPE PC o +73°C 16 Plastic DIP
MAXZ20CSE °C to +70°C 16 Nasrow 50
MAX220CWE 0°C o +70°C 16 Wida 50O
MAX220C/D °C to +70°C Dice"
MAX220EPE -A0PC to +85°C 16 Plastic DiP
MAXZ220ESE -40PC to +85°C 16 Narrow 50
MAXZ20EWE -40°C to +85°C 16 Wide 50
MAX220EJE -40PC o +85°C 16 CERDIP
MAX220MJE -559C to +126°C 16 CERDIP

Ordering Information continued at snd of dats shee!,
*Contact faciory for dice specifcatons

Selection Tabie

Pawer No.of Nominel SHON  Rx
Part Supply AB-232  HNo.of Cap.Velue BThree Active in Data Rats
Numb-ar ¥} DsiversMx Ext. Capy_ (uF) State SHDN {kbpe) Fastures
WAaXz20 +6 FIZ 4 4. 7010 No — 120 Ulra {ow-power_industry-siandard pinout
IMANZZ2 +5 2 Il [F] Yeou — 200 Law-power shuldown
MAX223 (MAX213) +5 4f5 4 1.0{0.% Yoo v 120 MAX241 and receivers active in shutdown
MAXZ25 +5 5¢5 a - Yeou v 120 Awnilable in 30
MAXZ30 (MAX200) +5 L1,4] + 1001 Yoo —_ 120 5 drivera with shuidown
MAX231 (MAX201) +5 and R 2 1.0 .7 No —_ 120 Sandard +5/+12¥ or baitery suppliss;
+7510 +13.2 same lunciions as MAX2X2
MAX232 [MAX202) +5 22 4 1001 No _ 120 {64) Industry stendard
MAX232A +5 a2 4 0.1 No — 200 Higghar slew rate. emall caps
MAX233 (MAX203) +5 21 0 — Na — 120 No axtemal caps
MAN233A +5 22 0 — No — 260 No axtsmal high shews male
[NAXZ34 (MAX202) +5 T3] 4 oo Mo — 120 Replaces 1488
MAX235 [(MAX20S) +5 &/5 0 — Yen — 120 No axtsmal cape
MAX238 [MAX208) +5 413 4 10 (0.1) Yon —_ 120 Shuidown, three sine
MAX237 (MAX207) +5 (1] 4 10{0.1) Mo - 120 Complaments IBM PC eerisl pon
MAX238 [MAX208) +5 a4 4 10004 Mo — 120 Replaces 1488 and 1468
MAX23g (MAX209) +5 and as ? 1.0(0.9) Mo —_ 120 Standard +5/4 12V or baitery supplias:
+75 0 +13.2 sirgle-package solution for IBM PC sevial port
MAX240 +5 55 4 10 Yoo —_ 120 OIP or Ratpack package
MAXZ41 (MAX211) +5 AfS 4 1.0 (0.1} Yea — 120 Complete 1BM PC senial port
MAX242 +5 22 q 0.1 Yeu v 200 Eeparale shutcown and anable
MAX243 +5 iz 4 .1 No —_ 200 Qpen-irm detaction simpkliss cabling
MAX244 +5 8/10 4 10 No — 120 High slew sate
MAX245 +5 8/10 i} — Yeu v 120 High dlow rate, inl. caps. two shuldown modet
MAX245 +5 B{10 ] - Yer v 120 High dlew 1ate, inl. caps, three shutdown modes
MAX247 +B 8% o] — Yeu v 120 High dew ram, int. caps, nine operaling mades
MAX248 +5 88 4 1.0 Yen v 120 High dew raia. slactve half-chip enables
MAX242 +5 610 4 1.0 Yes 14 120 Avaiable in quad flatpack package
MAXIM S .. Maxim integrafed Products 1

For free samples & the latest literature: http://www.maxim-ic.com, or phone 1-800-998-8800.

For small orders, phone 1-800-835-87689.



MCP320X 12:Bit AnalogtoDigital Converters

Product Information

The Microchip MCP320X family of 12-bit analog-to-digital
carvverters {ADCs) combines high performance and low
power consumption in a small package — making it ideal
for embedded control applications.

Consisting of the MCP3201, MCP3202, MCP3204 and
MCP3208, the MCP320X fanily fuatures a sutcessive
approximation register (SAR] architecture and an industry-
standard SPI™ serial interface. Devices are available with
1, 2, 4 or 8 input channels and in PDIR SOIC and TSSOP
packages.

The MCP320X family offers existing Microchip customers
added flexibllity when incorporating analeg inputs into
their designs. The industry standard SPI interface allows
12-bit ADC capability to be added to ary PICmicro®
microtontroller. In addition, new customars will find the
performance and price of the MCP3 20X family very
atiractive,

Applications for the MCP320X family include data
scquisition, instrumentation and measurement, multi
channel data loggers, industrial PCs, maotor control,
robotics, Industrial automation, smart sensors, portable
instrumentation and home medical appliances.

Features:

+ 100k samples/second

» 1, 2, 4 or 8 channels

+ Low Power: 500 nA typical standby, 400 pA typical
active

- +1LSBINL, 1 LSB DNL (B grade)

« No missing codes

industriai temperature range: -40°C to +85°C

Single vupply operation: 2.7V to 5.5V

SP| serial interface

PDIP and SOIC packages

¥ & ¥ w

Related Application Notes:

+« ANG79 Temperature Sensing Technologies

« ANGB4 Single Supply Temperature Sensing with
Thermocouples

+ AMB8E5 Thermistors in Single Supply Tamperature
Sensing Circuits

« ANB87 Precision Temperalure Sensing with RTD
Circuits

+ ANGSE Layout Tips for 12-bit Applications

» ANB9S Anti-Aliasing Analog Filters for Data
Acquisition Systems

+ AN702 Interfacing the MCP3201 ADC to an
£051-basad Microcontroller

+ AN704 Interfacing the MCP3201 ADC to an
MCG8HC11E9-based Microcontroller

Micrechip Technelogy Inc. ¢« The Embedded Control Solutions Company*
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