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SURVEY CAMERA

Mr.Attapong Raksawat
Asst.Dr.Manas Sangworasil Advisor

2001

ABSTACT

SURVEY CAMERA is image-processing applications for survey area. In this able for
control rotate of the camera and show image in other point of position. Which the record able of
object in two types, time and to observe of movement. In type to observe of movement used the
principle of reflect ultrasonic wave from object and image processing. And able measurement

dimension of objects by used reference a pointer from LASER.
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6.5.3 ¥ AT 1NN (Video Memory)
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General Description

The ADCO0831 series are 8-bit successive approximation
A/D converters with a serial I/0 and configurable input mul-
tiplexers with up to 8 channels. The serial 1/0 is configured
to comply with the NSC MICROWIRE™ serial data ex-
change standard for easy interface to the COPS™ family of
processors, and can interface with standard shift registers
or uPs.

The 2-, 4- or 8-channel multiplexers are software configured

&National Semiconductor

January 1995

ADC0831/ADC0832/ADC0834 and ADC0838
8-Bit Serial 1/0 A/D Converters with Multiplexer Options

m Operates ratiometrically or with 5 Vpc voltage
reference

m No zero or full-scale adjust required

2-, 4- or 8-channel multiplexer options with address

logic

m Shunt regulator allows operation with high voltage
supplies

TRISTATE? is a regi
COPS™ and MICROWIRE™ are

of National i G
ot Natonal Semis ¢

‘ ) P m OV to 5V input range with single 5V power supply
fs?r :rlrr]\g:i-ended or differential inputs as well as channel as- g Remote operation with serial digital data link
Tﬁ dif i j i el 4 . o m TTL/MOS input/output compatible
e differential analog voltage input allows increasing the g o a» dth. 14- or 20-pin DIP package
common-mode rejection and offsetting the analog zero in- u 25’ pilah;\gadl: dvz;:i‘i ’ g;nier l:;ck p;n( ADCSSBB g niy)
put voltage value. In addition, the voltage reference input ! P ag Y
can be adjusted to allow encoding any smaller analog volt- B Surface-Mount Package
age span to the full 8 bits of resolution. g .
Key Specifications
Features ® Resolution 8 Bits
m NSC MICROWIRE compatible—direct inteface to ® Total Unadjusted Error +%;LSBand +1LSB
COPS family processors m Single Supply 5 Vpe
® Easy interface to all microprocessors, or operates B Low Power 15 mwW
“'stand-alone” m Conversion Time 32 us
Typical Application
SVoc
%r_osmnm
—
5Vpe
- SVgy
POSITION 2
J{’__-l_~ A4 <
5Vpe
2 coPs
Aocesss BIT STREAM cry
5V PRESSURE Jj 1
<
._/% MI LR TRANSOUCERS DIGITAL
g (AWALOG V0L TAGES) wo UNK £ry
TL/H/5583-1

©1986 National Semicondu stor Camaration TL/H/6583

RAD-B30M115/Printedin U. S. A.

8€800QV bue y£800AV/2€800AV/1€803AV

suondo 1oxa|diNN YHM SI31I9AUOS A/ O/I [Blias 1a-8



Absolute Maximum Ratings (Notes 182
If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Currentinto V+ (Note 3) 15mA
Supply Voltage, Vcc (Note 3) 6.5V
Voltage
Logic Inputs —0.3V toVge + 0.3V
Analog Inputs —0.3VtoVce + 0.3V
Input Current per Pin (Note 4) +5mA
Package +20 mA
Storage Temperature ~85°C to +150°C
Package Dissipation
at Tp=25°C (Board Mount) 0.8W

Lead Temperature (Soldering 10 sec.)
Dual-In-Line Package (Plastic}
Dual-in-Line Package (Ceramic)
Molded Chip Carrier Package

Vapor Phase (60 s=sc.}
Infrared {15 sec.)
ESD Susceptibility (Note 5)

260°C
300°C
215°C
220°C
2000V

Operating Ralings (notes 18 2)

Supply Voitage, Ve

Temperature Range
ADC0831/8BCJ,
ADC0831/4/8CCJ,
ADCO0832BIWM,
ADC0831/2/4/8CIWM
ADC0831/2//4/8BCN,
ADC0838BCV,
ADC0831/2/4/8CCN,
ADCO0838CCV,
ADCO0831/2/4/8CCWM

Converter and Multiplexer Electrical Characteristics

The following specitications apply for Vog = V+ = VRgr = 5V, VRer = Vgg +0.1V, T4 = T) = 25°C, and fgLk = 250 kHz
unless otherwise specified. Boldface limits apply from Ty n to Tyax.

4.5Vpc 10 6.3 Vpg
TMINETAS Tvax

-40°Cto +85°C

0°Cto +70°C

BCJ, BIWM, BCV, CCV, CCWM, BCN
CIWM and CCJ Devices and CCN Devices
Parameter Conditions T Tested Design » Tested Design Units
(NO& 2| Limit Limit (No";ﬂ | | Limit Limit
(Note 13) |(Note 14) (Note 13) (Note 14)

CONVERTER AND MULTIPLEXER CHARACTERISTICS
Total Unadjusted Error VRep=5.00 V

ADC0838BCV (Note 6) +1 +%

ADC0831/2/4/8BCN + % LSB

ADC0831/8BCJ + Y%

ADC0832BIWM + Y

ADCO0838CCV +1 +41

ADC0831/2/4/8CCN %A +4

ADC0831/2/4/8CCWM +1 +1

ADC0831/4/8CCJ +1

ADCO0831/2/4/8CIWM +1
Minimum Reference 35 1.3 3.5 13 1.3 k(2
Input Resistance (Note 7)
Maximum Reference 35 5.9 35 5.4 5.9 kQ
Input Resistance (Note 7)
Maximum Common-Mode Input Vge +0.05 Ve +0.05| Vgg+0.05| V
Range (Note 8)
Minimum Common-Mode Input GND -0.05 GND ~0.05| GND - 0.05| V
Range (Note 8)
DC Common-Mode Error +Ye +% + Ve + Y + Y LSB




Converter and Multiplexer Electrical Characteristics (continued)

The following specifications apply for Vec = V+ = &V, Ta = T, = 25°C, and fcLk = 250 kHz unless otherwise specified.
Boldface limits apply from Ty to Tyax.

BCJ, BIWM, BCV, CCV, CCWM, BCN
CIWM and CCJ Devices and CCN Devices
Parameter Conditions . Tested Design T Tested Design Units
(Nm‘;"1 z|  Limit Limit (Not’;’: 2| Limit Limit
(Note 13) | (Note 14) (Note 13) | (Note 14)
CONVERTER AND MULTIPLEXER CHARACTERISTICS (Continued)
Change in zero 15 mAinto V+
error from Voo =5V Vee=N.C.
to internal zener VRer ~ 5V
operation (Note 3) 1 1 1 LS8
Vz, internal MIN | 15 mAinto V+ 6.3 6.3 6.3
diode breakdown MAX 8.5 8.5 8.5 "
(atV4) (Note 3)
Power Supply Sensitivity Voo =5V +5% Y6 +% EA tYie Y +Y% Ls8
lorr, Off Channel Leakage On Channel=5V, 0.2 -0.2 1 A
Current (Note 9) Oft Channel =0V 1
On Channel=0V, +0.2 +0.2 +1 pA
Off Channel =5V +1
Ion, On Channel Leakage On Channel =0V, 0.2 0.2 1 LA
Current (Note 9) Off Channel= 5V 1
On Channel=5V, +0.2 +0.2 +1 A
Oft Channel =0V +1
DIGITAL AND DC CHARACTERISTICS
Vin(1), Logical “1” Input Ve =5.25V 2.0 2.0 2.0 \Y
Voltage (Min)
Vin(), Logical “0” Input Vec=4.75V 0.8 0.8 0.8 v
Voltage (Max)
lingr). Logical 17 Input V)N =5.0V 0.005 1 0.005 1 1 pA
Current (Max)
linfo). Logical **0” Input ViN=0V -0.005 1 -0.005 sy -4 pA
Current (Max)
Vour(1), Logical **1” Output Voo =4.75V
Voltage (Min) louT= ~ 360 nA 2.4 2.4 2.4 v
lout= 10 LA 4.5 45 4.5 v
VourTo). Logical 0" Output Voo —4.75V 0.4 0.4 0.4 %
Voltage (Max) loyT— 1.6 mA
lout, TRI-STATE Output Vout=0V -0.1 -3 -0.1 -3 -3 wA
Current (Max) Voutr— 5V 0.1 3 0.1 +3 +3 nA
IsouRce: Output Source VouTt= 0V 14 6.5 ~14 -7.5 6.5 mA
Current (Min)
IsiNK» Output Sink Current (Min) | Vout= Ve 16 8.0 16 9.0 8.0 mA
Icc, Supply Current (Max)
ADCO0831, ADC0834, 0.9 2.5 0.9 25 2.5 mA
ADC0838
ADC0832 Includes Ladder 23 6.5 2.3 6.5 6.5 mA
Current




AC Characteristics
The following specifications apply for Voc = 5V, t, = ty = 20 ns and 25°C unless otherwise specified.

T Tested Design Limit
Parameter Conditions (Not};p1 2) Limit Limit Units
(Note 13) (Note 14)

Min 10 kHz
fcLk, Clock Frequency Max 400 Kz
tc, Conversion Time Not including MUX Addressing Time: 8 1/fcLk
Clock Duty Cycle Min 40 %
(Note 10) Max 60 %
tseT.UP, CS Falling Edge or 250 ns
Data Input Valid to CLK
Rising Edge
tHouLp, Data Input Valid 90 ns
after CLK Rising Edge
tod1, thgo—CLK Falling CL=100pF
Edge to Output Data Valid Data MSB First 650 1500 ns
(Note 11) Data LSB First 250 600 ns
t1H, ton,—Rising Edge of CL=10pF, R_ == 10k 125 250 ns
CS to Data Output and (see TRI-STATE® Test Circuits)

SARS =2 CL=100pf, R = 2 500 ns
Cin, Capacitance of Logic. s pF
Input y

Cour, Capacitance of Logic 5 pF
Outputs

Note 1: Absolute Maximum Ratings indicate limits beyond which damage 10 the davice may occur. DC and AC electrical specifications do not apply whan operaling
the device beyond its specified operating conditions.

Note Z All vollages are measured wilh respact to the ground plugs.

Note 3: Internal zener diodes (6.3 o 8.5V) are connacled from V 1 10 GND and Veg 1o GND. The zener al V i can operale as a shuni requlalor and is connecled
10 Ve via a conventional diode. Since (he zener vollage equals 1ha A/D's breakdown vollags, the diode insuras 1hat Vg will be below braakdown whan he device
is p trom V+ . F y is Iherafore guaranteed for V | operation evan though the resullant voltage at Voc may exceed the specitied Absolute Max of
8.5V. It is recommended hal a resistor be used to limit the max currant inlo V 1 . (Seo Figure 3 in Funclional Descriplion Section 6.0)

Note 4: When Lhe input vollage (Vin) al any pin exceeds the power supply rails (Viy < V= or Vjy > V ) Ihe absolule value of current at thal pin should be hmiled
1o 5 mA or less. The 20 mA packags inpul current limits the nurber of pins thal can exceed the power supply boundaries with a § mA current limil 1o four.

Note & Human body model, 100 pF discharged through a 1.5 k12 resistor.
Note & Total unadjusted error includes offset, full-scale, linaarity, and multiplexer errors.
Note 7: Cannol be tested for ADC0832.

Note 8: For ViN(—) 2 Vin(+) he digital output code will be 0000 0000. Two on-chip diodes are lied to each analog input (ses Block Diagram) which will forward
conduct for analog input voltages one diode drop below ground or one diode dro,) grealer then the Vg supply. Be careful, during testing at low Vg levels (4.5V),
as high level analog inputs (5V) can cause this input diode o conduct: ially at tures, and cause emrors for analog inputs near full-scale. The
spec allows 50 mV forward bias of either diode. This means that as long as the analog Viy or VReg doas not excaed the supply voltage by more than 50 mV, the
output code will be correct. To achieve an absolute 0 Vpg 1o § Vpc input voltage range will therefore require @ minimum supply voltage of 4.850 Vpc over
temperature variations, initial lolerance and loading.

Note 9 Leakage current is measured with the clock not switching.

Note 10: A 40% lo 60% clock duty cycle range insures proper operation al all clock frequencies. In the case that an available clock has a duly cycle oulside of
thesa limits, the minimum, time the clock is high or the minimum time the clock is low must b at least 1 us. The maximum time the clock can be high is 60 pus. The
clock can be stopped when low so long as the analog inpul voltags remains stable.

Note 11: Since dala, MSB firs!, is the output of the used in the e appi ion loop, an additional delay is buill in (see Block Diagram) to
allow for comparator response time.
Note 12: Typicals are at 25°C and repi mosl likely p. ic norm.

Note 13: Tesled limits are guaranteed lo Nalional’s AOQL (Average Oulgoing Quality Level).
Note 14: G d but not 100% production tested. Thesa limits are not used to cakulate outgoing quality levels.




Typical Performance Characteristics

Unadjusted Offset Error
vs VRer Voltage
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Power Supply Current vs

Temperature (ADC0838,

ADC0831, ADC0834)
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z Voo =4.5% e
@ 05 - 2
g N 5
% forx =250 kHz
&y
ol 1 1
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TEMPERATURE (<C)

Note: For ADC0832 add Ipgr.

TL/H/5583-29

Linearity Error vs
Temperature

0.50 \
0.25 =
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fou =250 kHz
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TL/H/5583-2
Output Current vs
Temperature
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Leakage Current Test Circuit
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TRI-STATE Test Circuits and Waveforms
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G DATA
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Timing Diagrams

Data Input Timing

CLK

i
< SET.UP

— 1 DATA
[ SET-UP ouT (00)
DATA
In (N §F

TL/H/5583 -24

tH

Vou
DO AND

SARS QUTMITS

GhD

00 AND
SARS OUTPUTS

VoL

TL/H/5583~23

Data Output Timing

- _\__/——\_/‘\\_
i
e T =] 'pd0 'pat
7 \
/)
J \\.—-
—ISET-UP

ADC0831 Start Conversion Timing

o / /S

tser.up

START CONVERSION

: 7

BITT
(Ms8)

TL/H/5583-25
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Timing Diagrams (Continued)

ADC0831 Timing
1 2 3 4 5 6 1 8 9 w0 n
CLOCK (CLK)

——-—I tsET0e

CHIP SELECT (ES) -l I

DATA OUT (DO)

.
TR TRI-STATE
SIATE 7 6 5 4 3 2 1 0
(MSB) (LSB)
TL/H/5583-27
*LSB first oulput not available on ADCO831.
ADC0832 Timing
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ADCO0838 Functional Block Diagram
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“Some of these functions/pins are not available with other options.
Note 1: For the ADC0834, D1 is inpul directly to the D ir pul of SELECT 1. SELECT 0 is forced lo a “1". For the ADC0832, DI is inpul direclly to the Of input of

and SELECT 1 is forced 1o a 1.

ODD/SIGN. SELECT 0 is forced 1o a “0"




Connection Diagrams

ADC0838 8-Channel MUX

Small Outline/Dual-In-Line Package (J, M and N)

ADC0834 4-Channel MUX

Small Outline/Dual-In-Line Package (J, M, and N)

-/ -/
CHo—{1 20— Vee s | 14f=Yee
CH1—{2 19p—v* 52 13p=Di
CHz—{3 18f—CS CHO—{3 12}—CLK
CH3—4 17¢=Di CH1—{4 11p—SARS
CH4—5 16f—CLK CH2—5 1000
CHS—{6 15— SARS CH3 =16 9= Veer
CHE—17 14—00 DGND =—{7 8—AGND
CH7—{8 13—SE
COM—¢ 12— Vper TL/H/5583-30
DGND —]10 11}~ AGND Top View
COM internally connecled to A GND
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Top View
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Top View
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1.298

DUAL FULL-BRIDGE DRIVER

u OPERATING SUPPLY VOLTAGEUPTO 46V

« TOTALDC CURRENTUPTO4 A

s LOW SATURATION VOLTAGE

u OVERTEMPERATURE PROTECTION

= LOGICAL "0" INPUT VOLTAGE UP TO 1.5 V
(HIGH NOISE IMMUNITY)

DESCRIPTION

The L298 is an integrated monalithic circuitin a 15-
lead Multiwatt and PowerSQ020 packages. It is a
high voltage, high current dual full-bridge driver de-
signedto acceptstandard TTL logic levelsand drive
inductive loads stch as relays, solenoids, DC and
steppingmotors. Two enableinputs are provided to
enableordisablethe device independentlyof the in-
put signals. The emitters of the lower transistors of
each hridge are connected togetherand the corre-
sponding external terminal can be used for the con-

BLOCK DIAGRAM

PowerS020

Multiwatt15

DRDERING NUMBERS : L298N (Multiwatt Vert.)
L23BHN (Multiwatt Horiz.)
L298P (PowerS020)

nectionof an externalsensing resistor. Anadditional
supplyinputis provided so that the logic works at a
lower voltage.
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L298

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Power Supply 50 V
Vg Logic Supply Voltage 7 N4
V1, Van Input anad Enable Voltage -0 2o 7 \
ley Peak Output Current {each Channel)
— Non Repetitive: (t = 100us) 3 A
-Repetitive {(B0% on —20% off; ten = 10ms} 2.5 A
-DC Operation 2 A
Vsens Sensing Voltage ~-1t02.3 A"
Prot Total Power Dissipation (Tease = 75°C) 25 W
Top Junction Operating Temperature ~251t0 130 °C
Tstg, T Storage and Junction Temperature —40to 150 “C
PIN CONNECTIONS (top view)
/ l. e s prmeeey CURRENT SENSING &
14 TS OUTPUT 4
(LIS Se——] OUTPUT 3
12 INPUT £
1 ENABLEB
1 INPUT 3
) LOGIC SUPPLY YOLTAGE Vs
Multiwatt15 GhD
INPUT 2
ENABLE &
INPUT 1
. SUPPLY VOLTAGE Ve
FARYEES & »] OUTPUT 2
\4", o3 imen S OUTPUT ¢
\\\ ] AN CURRENT SERSING A
Z TABCOMMNECTED TO PINY A
'
onD [T 1 20 777 GND
Sense A 8§ 2 19 {1 SenseB
NC T8 3 18 [T NG
out1 4 4 17 T Out4
outz T4 5 PowerS020 4 1 outa
Ve | 8 15 [ Input 4
Input 1 f 7 14 } Enatle B
Enable A { & 8 13 777 Input 3
nput2 70 © 12 71 vss
GND ITTTF 10 11 71 GND
THERMAL DATA
Symbol Parameter PowerS020 Multiwatt15 Unit
Rincase | Thermal Resistance Junction-case Max. -~ 3 Y
Rihjamy> | Thermal Resistance Junction-ambient Jax. 13 (" 35 “CIW

(*) Mourted on aluminum substrate

£57
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L298

Figure 5 : Sink Current Delay Times vs. Input 0 V Enable Switching.
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Figure 6 : Bidirectional DC Motor Control.
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Figure 7 : For higher currents, cutputs can be paralleled. Take care to parallel channel 1 wilh channel 4

and channel2 with channel 3.
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APPLICATION INFORMATION (Refer to the block diagram)

1.1. POWER OUTPUT STAGE

TheL298integratestwo poweroutputstages (A ; B).
The power output stage is a bridge configuration
and its outputs can drive an inductiveload in com-
mon or differenzial mode, dependingon the state of
the inputs. The current that flows through the load
comes out from the bridge at the sense output: an
externalresistor {Rsa ; Rsg.) allows todetect the in-
tensity of this current.

1.2. INPUT STAGE

Eachbridgeis driven by means of four gatesthe in-
putof whichare In1; In2; EnAand In3; In4 ; EnB.
The Ininputs set the bridge state whenThe Eninput
is high; a lowstate of the Eninputinhibitsthe bridge.
Allthe inputs are TTL compatible.

2. SUGGESTIONS

A non inductive capacitor, usually of 100 nF, must
be foreseen between both Vs and Vss, to ground,
as near as possible to GND pin. Whenthelarge ca-
pacitor of the power supply is too far fromthe IC, a
second smaller one must be foreseen near the
L298.

The sense resislor, not of a wire wound type, must
be groundednear the negative pole of Vsthat must
be nearthe GND pin of the |.C.

7

Eachinput must be connected to the source of the
driving signals by means of a very short path.

Turn-On and Tumn-Off : Before to Turn-ONthe Sup-
ply Voltage and beforeto Turnit OFF the Enablein-
put must be driven to the Low state.

3. APPLICATIONS

Fig 6 shows a bidirectional DC motor control Sche-
matic Diagram for which only one bridge is needed.
The external bridge of diodes D1 to D4 is made by
four fast recavery elements (tr < 200 nsec) that
must be chosen of a VF as low as possible at the
worst case of the load current.

The sense outputvoltage can be used to controlthe
currentamplitude by chopping the inputs, or to pro-
vide overcument protection by switching low theen-
able input.

The brake function (Fast motor stop) requires that
the Absolute Maximum Rating of 2 Amps must
never be overcome.

When the repetitive peak current needed from the
load is higherthan 2 Amps, a paralieled configura-
tion can be chosen (See Fig.7).

An external bridge of diodes are required when in-
ductive loads are driven and when the inputs of the
IC are chopped; Shottkydiodeswouldbepreferred.




L298

This solution can drive until 3 Amps InDC operation Fig 10 shows a second two phase bipolar stepper
and until 3.5 Amps of a repetitive peak current. maotor control circuit where the current is controlled
OnFig 8itis shownthedriving ofa twophase bipolar by the I.C. LB8506.

stepper motor ; the needed signals to drive the in-

puts of the L298 are generated, in this example,

from the IC L297.

Fig 9 shows an example of P.C.B. designed forthe
application of Fig 8.

Figure 8 : Two Phase Bipolar Stepper Motor Circuit.

This circuit drives bipolar stepper motors with winding currents up to 2 A. The diodes are fast 2 A types.
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1. l5unsuasI9WeIN (TestPort.cpp)

#include <stdio.h>
#include <dos.h>

void main(void)

{

unsigned int far *ptraddr; /| WoumesvaIiulswosn
unsigned int address; // Surdawesn

int a;

ptraddr=(unsigned int far *)0x00000408; // S MUAR WM UIWDTNYLIUT 1

for (a=0;a<3;at++)
{
address = *ptraddr;
if (address == 0) printf("No port found for LPT%d \n",a+1);
else printf(" Address assigned to LPT%d is %Xh\n",a+1,address);

*ptraddr++;

<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>