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ABSTRACT
This project presents wcather condition measurement system. This system measures
temperature, moisture and wind speed and wind direction. The obtained information will be sent to be

displayed on the computer monitor and periodically recorded for future analysis
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Piezoelectric Velocity Transducer

L
Model 783VS Model 700V

The Model 793v Yeloeity Transducer is a rugged vibration
sensof for wide range velocily measurements. Combined in a
smali housing Bs a piezoclecinic aceeleromater, a low-naise
ampiificr and an integrator which converts the signal from
acceleration to velecity.  The solid piezocleciric construction
ard the low -noise sipnal condinoring allow the measurement
of vibration aver a wide lrequency and amplilude ranpe.

The tow nase performance W made possible by the
unigue integragion within the Iransducer which is superior
external wregralion of an acceleromueiee signal. Lo addition,
the physical constudtion minimizes erroneons signals feom
thennal iransicnls, base slrain, ransverse motion and magnetic
fields. This sofid un offers sigarficam advantages over the
coil-and-magnet type velocity pickups, premirily iy the areas of
reliabitity, frequency range, and phase accuracy. Available with
standardized sensitivities of 100 mV/in/scc or 500 mV /inssec.
Waterpreof molded cable, explosion proof housing, or intermal
temperature seqsor optional

Applications:
» Machinery Morioring s Dynamic Baluncng
v Structural Anatysis s Test Cell appheation
» Fan Monhonng s low Frequency Monitoring
e General Vibration
Measuteneni
[T VM
Tln e BA
Canart Currere Diode
e daga
R ﬂ
590 Sy - Rembing
e - Equipment

Pigure 1 Baic Pwering Requiroments

CAUTHEN e Conetani urrers Drode pus: be paogauly skl led
0 prowes? ehe e rRal smplifier feor daniagre

Features:

O Wide Frequency Range

O Three Muodels
763V 100 mVY/inssec, 2.5 Hez to as00 He
o3V -1 100 mVYsinssec, 16 Hz to 3500 Hz
T9aV-3 500 mVrsinsses, 10 Hz o 3500 Hr

o Moving Pans to Faripue

increased Releabifity

“Drop-Proot™ Protection

Muounts in any Orientation

L Magnetic Sensitivity

Small Size and Weight

Inheremiy Attenuates High Frequencics

Mo Critical Alignment Reguizement

increased Dynarnic Range

Low Noise

Saall and Predictable Phase Shifis at Very Low

Freyuencies

ooooooOoooooan

Powering the
Piezo-Velocity Transducer

The internal amplifier requires an extemal DC power source
10 operate. Proper operation can be obtained by applying a BC
voliage (+18 to +30 VDC) o the conter conductor of the coble
through a constant clsrent dinde (1 10 10 mA) as shown
Figure 1.

A blocking capacitor is required in series wirh the putpui
signal if the readout instrument is DC coupled. The Wilcoxen
Research P700 Series Power Units will supply power to any of
the 700 Scries Acceleromerers. A typical set-up for a vibratien
measucement is shown i Figure 2.

00 Senes Power Laid

304 Seziey Readatt
Transbyoer Euumnen

Flgure ¢ Powering wilth 700 Serhes fover Loi
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& nHpognhg 53.735007 273.9883 3805482  83.81136
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G bppappns 2458389 188.28402 47.3723  £6.95132
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»3 RRpREEZUH 653.99826 104.34647 AQ.19479 10.13391
14 mppBhEan 53.80413 108.34107 39.43612 78.94363
15 gBgERhun 23.57579 16.64774 47.2943 31,7296k
if upohikin 5:.02494 119,78133 31.85047  75.25612
17 shetzrsh 15.80022 53.68621 36.34542 3473878
18 hbozRrah 14.28344 249.21677 40,268736 277887
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START :

CONV:

LOOP:

WATT :

WATITI :

ORG
MOV
MOV
MOV
MOV
MOV
SETB
MOV
MoV
CLR
CLR
CLR
SETB
NOF
SETB
CLR
SETB
SETB
CLR
CLR
SETB
NOP
NOP
CLR
NOP
JNB
SETEB
MOV
SETE
MOV
JNB
CLR
CLR
CLR
MOV
JNB
CLR
SJMP
END

000CH

0, #0FFH
PCON, #00H
SCON, #OFOH
TMOD, #20H
TH1, #0FDH
TR1

P2, #00H
RO, #00H
Pl.1

P1.
P11,
PL.

e O

p1.
Pl.
P1.
P1.
Pl.
P1.
P1.

R ER e

pl.4

P1.2,L0O0CPE
P1.3

A, PO

TE8
SBUF, RO
TI,WAIT
TI

P1.3

TB8
SBUF, A
TI,WAIT1
TT

START
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S5TART:

ORG 0OQ0CH

MOV PCON, #00H
MOV SCON, #0FDH
MOV TMOD, #20H
MOV THIL, #0FDH
SETB TR1

JNB RI, S

MOV A, SBUF
CLR RI

CJINE A, $0xH, START
CLR 8M2

JNB RI,S

MOV P1, SBUF
SETHR SM2

5JMP START

END
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SEMICONDUCTOR®

H21A1/ H21A2 / H21A3

PHOTOTRANSISTOR

OPTICAL INTERRUPTER SWITCH

- PACKAGE DIMENSIONS .

b_‘____ﬂ_lﬂ
‘ T B013I(34)
1 "::3;:::; ‘:;:"“’
T . s
2233 (0 [t
Lo 9.8 {100
L Iury dns
Q.745 (1.5}
Q.18 (8
mos o s
H— Y — o
LJ 2433 [11.0) 3
B4ZZ(W0.N T - B
] {
HTH‘{:_:{ [I ]! I] [ &1 1]
&
ek A |- geas
[O T RRED Ql PN 3 COLLECTOR
w ] = PN 4 EMITTER
0.020 [.51) {8Q)
NOTES:
1. Dimensions for ail drawings are in inches {(mm).
2. Tolerance of £ 010 {.25) on all non-nomine! dimensions
unless otherwise specified.

1
2.
3

4.

DESCRIPTION

The H21A1, H21A2 and H21A3 consist of a
gallium arsenide infrared emitting diode
coupled with a silicon phototransistor in a
plastic housing. The packaging system is
designed to optimize the mechanical

resolution, coupling efliciency, ambient light
rejeclion, cost and reliability. The gap in the
housing provides a means of interrupling the
signal with &n opaque material, switching the
output from an “ON" to an “OFF" state.

SCHEMATIC
FEATURES
10— 4
* Opaque housing r T
. IR~ ol
* Low cost ! Y
* .035" apertures 20— 3
. ngh IC(ON}
. Derate power dissipation ineardy 1.33 mW/°C above 25°C.
RMA fiux is recommended.
. Methanol or isopropyl alcohols are recommended as cleaning
agents,

Soldering iron tip 111e* (1.6mm) minimum from housing.

ABSOLUTE MAXIMUM RATINGS (T, = 25°C unless ctherwise specified)

Parameter Symbol Rating Unit
Operating Temperature Torr =55 to +100 *C
Storage Temperature Tsta -5510 +100 'C
Soldering Temperature {Iron )23 snd &) Tsort 240 for & sec ‘C
Soldering Temperature (Flow) end 3) Toor £ 260 for 10 sec *C
NPUT (EMITTER)
Continuous Forward Current il 0 mA
Reverse Voltage Vgr "6 v
Power Dissipation () Pp 100 mwW
WTPUT (SENSOR)
Collector to Emitter Voltage Veeo 30 v
Emitter to Collector Voltage Veco 45 v
Collector Current Ic 20 mA
Powaer Dissipation (T = 25'CY" Pp 150 mw
2001 Falrchild Semiconductar Corporation
300290 6/02701 10F % www.fairchiidseml.com



FAIRCHILD
Ty ———_— Ty —y——

SEMICONDUCTOR®

H21A1/ H21A2 | H21A3

PHOTOTRANSISTOR
OPTICAL INTERRUPTER SWITCH

ELECTRICAL / OPTICAL CHARACTERISTICS (T4 =25°C)All measurements made under pulse condition)

PARAMETER TEST CONDITIONS SYMBOL | DEVICES MIN TYP MAX UNITS
INPUT (EMITTER)
Forward Voltage Il =60 mA VF All - — 1.7 \'
Reverse Breakdown Voltage g = 10 pA Vr All 6.0 —_ — Y
Reverse Leakage Current Vg=3V g All — — 1.0 pA
QUTPUT (SENSOR) )
Emitter to[ Collector Breakdown ¢ =100 pA, Ee = 0 BVeco Al 6.0 - "" M
Collector to Emitter Breakdown lc=1mA,Ee=0 BVceo All 30 - —_ v
Collector to Emitter Leakage Vee=25V,Ee=0 leeg All — — 100 nA
COUPLED H21A1 0.15 _ —_
p=5mA Ve =5V H21A2 -0.30 — —_
H21A3 0.60 — —
H21A1 1.0 - -
On-State Collector Current le=20mA, Ve =6V leon H21A2 2.0 — — mA
H21A3 40 — —
H21A1 1.9 — —
lF=30mA, Vee=5V H21A2 3.0 _ —
H21A3 5.5 _ —

. lg=20mA, lo= 1.8 mA H21A273 - — 0.40 v
Saturation Vohtage L =30mA = 16mA | Y [Ta1an — — 0.40 v
Tum-On Time le=30mA V- =5V.R =25KQ fon All - 8 — s
Tum-Off Time I = 30 mA, Ve = BV, R = 25KQ tor All — 50 — ps
fww. falrchlldsemi.com 20F68 50201 DSI00290



T H21A1 / H21A2/ H21A3

FAIRCHILD PHOTOTRANSISTOR

SEMICONDUCTOR® OPTICAL INTERRUPTER SWITCH

Flgure 1. Outpit Current ve. Input Curment
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FAIRCHILD

SEMICONDUCTOR®

H21A1 / H21A2 /| H21A3
PHOTOTRANSISTOR

OPTICAL INTERRUPTER SWITCH

Figure £. Leakage Current vs. Tomparature

DETECTOR EMITTER
10 /, 1
~ 7
E 12— Ve =26V /1‘/ :'5; i
3 ) £ 3
P4V < g
§ A g=nv ¢
>
ﬁ 1 / 7 g 101
Z y i
g va
w
..E / '/ /
W/ £
VA NORNALIZED TO NORMALIZED TQ
Veg =25V Ve n5V
T =35 T =25
Mzs 50 15 100 o1 25 50 75 100
T, AMBIENT TEMPERATURE (°C) 1,, AMBIENT TEMPERATURE {C)
Figure §. Output Current vs. Distance
Figure 5. Ewitching Speed vs. RL d, DISTANCE {mils}
" 100 787 1575 282 315 3937
" 1 s =
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PW = 300 s // / 1‘{
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A H21A1 / H21A2 / H21A3

“AIRCHILD PHOTOTRANSISTOR
SEMICONDUCTOR® OPTICAL INTERRUPTER SWITCH
SCLAIMER

MRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOQTICE TO
JY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION QR DESIGN. FAIRCHILD DOES NOT ASSUME
JY LIABILITY ARISING QUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED

ZREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF
THERS.

FE SUPPORT POLICY

JRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
ZVICES OR SYSTEMS WITHOUT THE EXFPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
MICONDUCTOR CORPORATION. As used herein:

Life support devices or systems are devices or 2. A critical component in any component of a life support
systems which, {(a) are intended for surgical device or system whose failure to perform can be
implant into the body,or (b) support or sustain life, reasonably expected to cause the failure of the life

and (c} whose failure to perform when propery support device or system, or to aflect its safety or

used in accordance with instructions for use provided effectiveness.

in labeling, can be reasonably expected to result in a
significant injury of the user.

100280 s2r01 EOF S www._fairchlidesami.com



LM35

General Description

The LM35 series are precision integrated-circuit temperature
sensors, whose output voltage is linearly propodtional to the
Celsius (Centigrade) temperature, The M35 thus has an
advanlage over linear lfemperature sensors calibrated in
" Kelvin, as the user is not required to subtract a large
constant voltage from its Gutput o obtain convenient Centi-
grade scaling. The LM35 does not require any extemal
calibration or trimming to provide typical accuracies of $14°C
at room temperature and £34°C over a full -55 to +150°C
temperature range. Low cost Is assured by timming and
calibration at the wafer level. The LM35's low output imped-
ance, linear output, and precise inherent calibration make
interfacing to readout or control dircuitry especially easy. it
can be used with single power supplies, or with plus and
minus supplies. As il draws only 60 pA from its supply, it has
very low self-healing, less than 0.1°C in sl air. The LM35 is
rated to operate over a —55 lo +150°C temperature range,
while the LM35C Is rated for 8 -40" to +110°C range (-10"
with improved accuracy). The LM35 series 15 available pack-

ﬂNational Semiconductor

Precision Centigrade Temperature Sensors

November 2000

aged in hermetic TO-46 transistor packages, while the
LM35C, LM3SCA, and LM350 are also available in the
plastic TQ-92 transistor package. The LM35D is afso avail-
able in an B4ead surface mount small outline package and a
plastic TO-220 package.

Features

m Calibrated directly in * Celslus (Centigrade)
a Linear + 10.0 mV/C scale factor

= 0.5°C accuracy guaranteeable (at +25°C)
= Rated for full -55° 1o +150°C range

m Suitable for remote applications

u Low cost due to waferdevel timming

w Qperates from 4 10 3 volls

8 Less than 60 pA current drain

n Low seif-heating, 0.08°C in still air

m Nondinearity only 14°C typical

® Low impedance oulput, 0.1 L2 for 1 mA load

Typical Applications

+h
HTO 20v)

| outerT
e 10D wW/T

Lm3s
=

FIGURE 1. Basic Centigrade Tempaerature Sansor
(+2°C to +150°C)

Vour

_.l: L}

-
Dcoss 184
Chiooss Ry = ~Vg/50 pA
VY our=+1,500 mv st +150°C
= 4250 mV ot #25°C
= 550 mV sl -55°C

FIGURE 2. Full-Range Centigrade Temperature Sensor

© 2000 National Semiconductor Corparation  DS005516

www.national.com
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LM35

Connection Diagrams

TO-46
Matal Can Package”

IGTTOM ViEwW
CA00518-1

*Casa Is connectad o negative pin (GND)
Order Number LM35H, LM35AH, LM35CH, LM35CAH or

LM3ISDH
See NS Package Number HOJH

TO-82
Plastic Package

BOTTON VEW
OB00S5 182

Order Humbear LM35CZ,
LMI5CAZ or LM3I5D0Z
Saea NS Package Number ZQJA

508
Small Outline Molded Package

S

e

[~ Vg

Your s
Th-NC.
6
5

1
NC.—j2
NC —13

4

o0 -

b= N.C.
— XL

DB006418-21
N.C. = No Connection

Top View
Order Humber LM35DM
See NS Package Number MOSA

TO-220
Plastic Package*

O

LM
1501

W Vour
GHD
DSOS

“Tab b conneciad 1o the negative pin (GND).
Nots: Tha LM350T pinout ls differsnt than the discontinued LMISOP.
Order Number LM350T
See NS Package Number TAQIF

wyew. nalional.com




Absolute Maximum Ratings (owe 10) TO-92 and T0-220 Package,

] . . i {Soldering, 10 seconds) 260°C

If Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales Office/ SO Package (Note 12)

Distributors for availability and specifications. :Iafpore:h?;e {60 5:0;3'"(’5) g;g(c:

nirar seconds -

Supply Vollage +35V to ~0.2V ESD Suscep:(ibnity (Note 11) 2500V

Output Voltage oVt J1.0V Specified Operating Temperature Range: T 10 T yax

Culput Current 10 mA {Note 2)

Storage Temp., LM35, LMI5A -55°C to +150°C
TO-46 Package, —60°C to +180°C LM35C, LM35CA =40°C to +110°C
TO-92 Package, -60°C t¢ +150°C LM35D 0°Cto +100°C
S0O-8 Package, ~65°C to +150°C
TO-220 Package, -65°C ta +150°C

Lead Temp.:

TO-46 Package, )
{Soldering, 10 seconds) 300°C
Electrical Characteristics
Notas 1, 6)
LMISA —f — LM35CA — -
Parameter Conditlons Tested Design Tested Design Units
Typical Limit Limit Typlcal Limit Limit {Max.)
(Note 4) | {Note 5) {Note 4) | (Naote 5)
‘curacy TA=425C 0.2 $0.5 0.2 0.5 c
ote 7) T .=-10°C 0.3 0.3 1.0 'C
T a=Touax $04 1.0 0.4 1.0 C
T a=Toan 10.4 $1.0 104 $1.5 'C

nlinearity T i STaST s 10.16 1035 10.15 0.3 ‘C

ote B} '

nsor Gain T anSTaST juax *10.0 +9.9, +10.0 +9.9, mvrc

verage Slope) +10.1 +10.1

ad Regulation T A=425'C 104 11.0 04 1.0 mvi/mA

3le 3) 0<1, <1 mA T ST a8T pax 0.8 £3.0 05 130 mVima

1@ Regulation T ,=+25C 10.01 10.05 +0.01 +0.05 mviv

ate 3) 4VsV zS30V +0.02 £0.1 £0.02 £0.1 mvAv

iiescent Current V g=+5V, 425'C 56 67 56 67 YA

e 8) V g=4bV 105 131 21 114 A

V =430V, +25°C 56.2 64 56.2 68 uA
V g=+30V 105.5 131 81.5 116 HA
ange of AV <3V, +25'C 0.2 1.0 0.2 1.0 A
iescent Current 4V 530V 0.5 20 0.5 2.0 pA

ote 3)

mperature +0.39 +0.5 +0.39 +0.5 UATC

efficient of

iescent Current

vimum Temperature | In circuit of +1.5 +2.0 +1.5 +20 ‘C

Rated Accuracy Figure 1, [, =0

19 Term Stabifity T 45T for +0.08 +0.08 ‘c
1000 hours

www. nalional.com
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LM35

Electrical Characteristics

(Notes 1, 6)
LM35 LM35C, LM35D
Parameter Conditions Tested Design Tested Design Units
Typical Limit Limit Typlcal Limit Limit {Max.)
(Note 4) {Note 5} {Maote 4) {Note 5)
Accuracy, T A=t25°C 104 1.0 104 £1.0 C
LA35, LM3SC T.=-10°C 10.5 0.5 1.5 ‘C
{Note 7) T a=Toanx 10.8 15 $0.8 15 ‘C
T a=Tun 10.8 1.5 0.8 120 'C
Accuracy, LM3SD T A=+25C 0.6 115 ‘c
(Note 7) Ta=Thax $0.9 $2.0 ‘C
Ta=Tain 109 120 ‘C
Nonlinearity T ST aSToaax 103 0.5 0.2 0.5 'C
{Mote 8)
Sensor Gain T ST as Taaax +10.0 +9.8, +10.0 +9.8, mvic
{Average Slope) +10.2 +10.2
Load Regulation T A=425'C 0.4 2.0 0.4 +20 mV/mA
{Note 3} 051, <1 mA T aanSTaSThiax to.s 15.0 0.5 15.0 mvimA
Line Regulation T A=+25C 20.01 10.1 $0.01 0.1 mvv
(Note 3) 4V <0V $0.02 1o0.2 10.02 0.2 mV/v
Quiescent Current V g=+5V, +25'C 56 80 56 80 HA
{Note 9) Vg=t5V 105 153 81 138 HA
V g=+30V, +25°C 56.2 82 562 82 pA
V g=+30V 105.5 161 91.5 141 HA
Change of 4VV <30V, +25°C 0.2 20 0.2 2.0 HA
Quiascent Current 4VV g0V 0.5 10 0.5 3.0 HA
(Note 3)
Temperature +0.39 +0.7 +0.39 +0.7 HASC
Coeflicient of
Quiescent Current _
Minimum Temperalure | In circuit of +15 +2.0 +1.5 +2.0 C
for Rated Accuracy Figure 1, | =0
Long Term Stability T 15 Taaax, Tor +0.08 +0.08 ‘C
1000 hours

Nole 1; Undass otherwise noted, :lm speciiications apply: -55"CST y6+150°C for tw LM3S snd LM3SA, —40°<T <+ 110°C for the LMISC and LM35SCA; and
0'sT<+100°C for tha LM350, Vg=+5Vdc and § nap=50 pA, in the circull of Figure 2, Thesa specifications aiso epply from +2°C o Tyax in the circull of Figure 1.
Specifications In boldface apply ovar tha full raled lemparaiue range.

Nate 2: Thermal resistance of e TO-48 package b 400°CAY, jnction o ambient, and 24'C/W junction 1o casd. Thenmal reslstances of the TC-02 package s
180°CAW uncton 1t amblant. Thermal reslatancs of the small outline malded package B 220°CAW knclion o emblent. Thermal mesistance of the TO-2.0 packaga
Is BO°C/AW junclion 1o smblant For sdditional thermal resistance information see table In the Applications section.

Mote 3: Regulation Is measured & constant junction temperature, vting pulse lesting with & low duty cycle. Changes in outpwd due to hasling effacts can be
computed by muftiplying the internal dissipation by the thermal resistance,

Hote 4; Tested Limits are guaranieed and 100% tested In production.

Note 5: Design Limits are guaranisad (txt nat 100% production lasted) over the Indicaled lemperatre and supply voltage ranges. Thase kmits sre not used o
calculate outgoing quelty levels. ’ :

Note 6: Specifications in boldface apply over the Al rated lemperature range.

Note 7: Accumcy s defined as the svor between the cutput voltage Bnd 10mv/”C Umes the device's case bamperalure, el specified condilons of vollage, curmant,
and bamperalure (expressad in ‘C).

Note B; Nonlinearity Is defined as the daviation of the output-valtage-versus-temperature curva from the best-fil siraight Ene, over the davica's reled emperature
range.

Nots b: Quiescent curent is defined in the cinoult of Figure 1.

Kote 10: Absolute Maximum Ratings indicata kmits beyond which damage (o the device may oocur, DC and AC slectrical apadfications do not apply when opecating
the davice bayond s rated operating conditions. See Note 1.

Nots 11: Human bady moded, 100 pF discharged through a 1.5 kQ resistor.

Mots 11: See AN-450 “Surface Mounting Malhods and Thewr Efect on Product Reliability” or the saction titled "Surface Mount® faund In @ cument Mational
Samiconductar Linear Data Baok for ofher methods of soldering surface moum devces.

wwrw. national com 4




& National
Semiconducior
ADC(0808/ADC0809

Multiplexer

General Description

The ADC0808, ADCDB0Z data acquisilion companent is a
monglithic CMOS device with an 8-bit analog-to-digital con-

control logic. The 8-bit AD converler uses successive ap-
proximation as the conversion tachnique. The converter fea-
tures a high impedance chopper stabilized comparator, a
256R voltage divider with analog switch tree and a succes-
sive approximation registar. The B-channel multiplexer can
directly access any of 8-single-ended analog signals,
The device eliminates the need for external zero and full-
scale adjustments. Easy Intedacing to microprocessors is
provided by the laiched and decoded multiploxer address
inputs ard latched TTL TRI-STATE outputs.

The design of the ADC0808, ADCO809 has been optimized
by incorporating the most desirable aspects of several AD
conversion techniques. The ADC0808, ADC0209 offers high
speed, high accuracy, minimal temperature dependence,
excellent {ong-term accuracy and repeatability, and con-
sumes minimal power. These features make this device
ideally suited to applications from process and machine
control to consumer and automotive applications, For 16-
channel muitiplexer with common cutput (sample/hold port)
see ADCOB16 data sheet. (See AN-247 for more jnforma-
tion.)

varter, 8-channe! multiplexer and microprocessor compatible

May 2006

8-Bit yP Compatible A/D Converters with 8-Channel

Features
a Easy inteiface to all microprocessors
u Operates ratiometrically or with 5 V¢ or analog span
adjusted voltage reference
m No zero or full-scale adjust required
a g-channe! multiploxer with address logic
m 0V to V. input range
= Outputs meat TTL voltage level specilications
® ADCD808 equivalent to MM74C949
“w ADCOB809 equivalent to MM74C249-1

Key Specifications

x Rasolution 8 Bits
=& Total Unadjusted Eror +% LSB and +1 LSB
m Single Supply 5 Voc
u Low Power 15 mW
= Conversion Time 100 us

Block Diagram

Baat uuru
¢ Neran™ — 77711
i 0 ORI RS
-— ] COTAGL A Taemy © sartanvm
|
~—] |
o o | J
Mt
.—T TEiE1 [Ty
}—o
= I:wmun —0
— ! L =B
[ — i betrer g AT BT
=
o
3 L : (=T |
N—— L |
4 o .
[~ - _ft |
tarowemanr O] eesor ] [SE— |
1 ==h
Vi W lqu—_——-—_-_jufH soTRUT
Thamt
D0SaT201

See Ordering
Information

© 2006 National Semiconductor Corporation  DS005672

www national.com
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ADCO0B08/ADCO809

Connection Diagrams

Duaidn-Line Package

(L2 ] 22
Mi=42 Fird aul |
w3 }=Ma
N6 —] 4 25=ADO A
mj 5 24|00 &
surt—s 23k—=abo €
fc—7 22b-ae
7518 2—2""wsn
ouTPuT nuau# 3 20f-22
aock—{10 13f=2"3
Yo~ 1t
Yo (9712 177"
eND={13 16}Vpp (=)
714 1af-z%
oOssT2(

Order Number ADC0803CCN or ADCOB09CCN
See NS Package J28A or N28A

Ordering Information

Molded Chip Carrier Package .

o @
§ESILLL
L1 11 111
%1425 22 M AW Ay
M2 wp-27
Wid27 t7}- 48
H27g 16}~ Yaer (=}
L 15f-2¢
L H 127
M543 15}-GNG
Me—s 12}~ Yar (4]
\s 6 7 8 81011
TTTTTT13
REEL g
OSETIZ

Order Number ADC0808CCY or ADCO80SCCY —-
See NS Package V28A

Temperature Range —40°C to +85°C
Package Outlina N28A Molded TP V28A Molded Chip Carrier
Error +% LSB Unadjusted ADCOB08CCN ADCO0808CCV
1 LSB Unadjusted ADCO809CCN ADCOBOSCCV
www.nalional,.com 2




Absolute Maximum Ratings Operating Conditions (notes 1. 2)
(Notes 2. 1) Temperature Range (Note 1) TaneSTaS Taeax
If Military/Aerospace specitied devices are required, —40°C<T,<485°C
e o Selconcior a1 PangeoiVeo (Mo ) 45Vog 060V
Supply Voltage (Vcc) (Note 3) 6.5V
Voltage at Any Pin -0.3Vto
(Ve +0.3V)
Except Control Inputs
Voltaga at Control Inputs -0.3V 10 +15V
(START, CE, CLOCK, ALE, ADD A, ADD B, ADD C)
Storage Temperature Range -65°C lo +150°C
Package Dissipation at T,=25'C ‘ 875 mwW
Lead Temp. (Soldering, 10 seconds)
Dual-In-Line Packaga (plastic) 260°C
Molded Chip Carrier Package
____ Vapor Phase (60 secands) 215°C
Infrared {15 seconds) 220°C
ESD Susceptibllity (Note 8) 400V

Electrical Characteristics — Converter Specifications
Converter Specifications: V=5 Vpe=Vaer.. VaermGND, TuunSTaSTuax and To =640 kHz unlass otherwise stated.

Symbol Parameter Conditions Min Typ Max Units
ADCO0808
Total Unadjusted Error 25C £ %) LS8
(Note 5} Toan 10 Taaax ¥, LSB
ADC0803
Total Unadjusted Eror 0'Cto70°C *1 LSB
(Nota 5) Toa 0 Traax 1% LSB
Input Resistance From Rel(+) to Ref(-) 1.0 25 kD
Analog Input Voitage Range (Note 4) V(+) or V(-} GND-0.10 Veot0.10 Voe
'REFte) Voltage, Top of Ladder Moastrred at Ref{+} Vee Veet0.1 v
Yﬁs.ﬂil;;.ﬂiﬂj Voltage, Center of Ladder Veof2-0.1 | Vo2 | Veo/2+0.1 v
*rEF() Voltage, Bottom of Ladder Measured at Ref{-) -0.1 [v] ) A
N Comparator Input Current =640 kHz, (Note B) -2 +0.5 2 HA

Electrical Characteristics — Digital Levels and DC Specifications
Digital Levels and DC Specifications: ADCOS80S8CCN, ADCOS0BCCY, ADCOB03CCN and ADCQB0ICCV, 4.75<V<5.25V,
—40'CsT,s+85°C unless otherwise noted

Symbol I Parameter l Conditions ] Min I Typ [ Max Units
\NALOG MULTIPLEXER )

Vee=hV, V=5V,
() OFF Channel Leakage Currant T,=25°C 10 200 nA
Toared 10 Traax 1.0 HA
Viee=5V, V=0,
JFF(-) OFF Channel Leakage Current T.=25°C -200 -10 nA
Tt 10 Toaax ~1.0 pA
;ONTROL INPUTS
"y Logical “1” Input Voltage Vee-1.5 Y,
"1y Logical “0" Input Voltage 15 v

3 www. national .com
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Electrical Characteristics — Digital Levels and DC Specifications (continueq)
Digital Levels and DC Specifications: ADCOBOSCCN, ADCO808CCY, ADCOB0ICCN and ADCOB0ICCY, 4755V <5 25y
-40°C<T,<+85°C unless ctherwise noted

ADCO0B808/ADC0809

Symbol | Parameter ] Conditions [ Min | Ty [ max | units
CONTROL INPUTS
ety lg:gj::::: |:, p:::}ut Current (The V=15V 10 uA
o (L:zg:::ri: ‘I‘:p:‘r;p)m Current (The Vyp=0 10 uA
lee Supply Current feLe=0640 KHz 0.3 3.0 mA
DATA OUTPUTS AND EOC (INTERRUPT)

Voo = 4.75V
Vouriy Logical “1” Output Voltage loyt = —360pA 24 V(min)
lour = —10pA 4.5 V(min)

Vouriol Logical 0" Qutput Voltage lo=1.6 mA 0.45 v
Vouro Logical "0" Qutput Voltage EOC lg=12 mA 0.45 v
lout TRI-STATE Output Current ::::V o o i 3 :j:

Electrical Characteristics — Timing Specifications

Timing Speclfications Vec=Vaer(=5V, Vapr=GND, t=4=20 ns and T,=25"C unlass otharwise noted.

Symbol Parameter Conditions Min Typ Max Units
tws Minimum Start Pulse Width (Figure 5) 100 200 ns
twaLe Minimum ALE Pulse Width (Figure 5) 100 200 ns
ty Minimum Address Set-Up Time | (Figure 5) 25 S0 ns
ty Minimum Address Hold Time (Figure 5) 25 50 ns
o :rL\;!og MUX Dalay Time From Rg=002 (Figure 5) 1 25 us
trre tao OE Control to Q Loglc State C, =50 pF, B =10k (Figure &) 125 250 ns
tie tom OE Control to Hi-Z C, =10 pF, R =10k (Figure 8 125 250 ns
1 Convarsion Time 1.=640 kHz, (Figure 5) {Note 7) 90 100 116 Hs
1o Clock Frequency 10 640 1280 kHz
teoc EOC Dslay Time (Figure 5) 0 B8+2 s Cl?d(

Periods
Ciy Input Capacltance At Controd Inputs 10 15 pF
Cour TRI-STATE Output Capacitance | At TRI-STATE Qutputs 10 15 pF

Nota 1 AhsaluleMaﬂnmmhnoskﬂcmamnommmmhhwmmymr DC and AC elactrical apecifications do not appdy when oparating
the davice beyond is spacifled operating conditions.

Nota 2: Al voltages sre measurad with respect lo GND, unless otherwise specified.

Note 3: A Zener dicde exists, Intemally, from Yoo ta GND and has & typical breakdown valtags of 7 Ve,

Hote 4: Two on-chip diodes are tled o sach snalog input which will forward conduct for analog input voltages one diode deop below ground or one diods drop
greater than the Vcon supply. The spec aliows 100 mV forward bias of either dioda. This maans thai as long a3 the analog Vi does not excoed the supply voltage
by more than 100 mV, the output code will ba carract. To achiave an absolute OVpe 10 5¥ng Input vollags range will therefore require & minimum supply vollage of
4.900 Vp¢ over lempemture varialion, infilal lolerance and koading.

Hote 5: Total unadjuated emor includes offset, full-scale, Ensanty, and muliplexer smori. See Figune 3. None of thase A/Ds requires a zevo or (uS-acale adjusL
However, il an sl zero code 18 dosired for an analog Input olher than 0.0V, or ¥ & namow ull-scale span exists (for example: 0.5V to 4.5V lull-scale) the reference
voftages can be adustod ko achieve this, See Figure 13, )

MNote &: Comparator input current is a bias cument into or out of the chopper stablized comparator. The bias current varles diracy with clock frequency and has
little temperature dapendance (Figure &). See paragraph 4.0.

Mote 7: The outputs of the data register ars updaled ona dock cyde before the rising edge of EQG.

Note §: Human body moded, 100 pF discharged thwough a 1.5 kil resistor,
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