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WEIGHT METER

Mr.Kitchar Nakmal

Mr.Waetchara Chartviriya Advisor

1988

Abstract
This thesis is an applicetion of microcontroller

MCS 8031 to control weight meter. The system is a high
resolution system . It work by use loadcell to measure the
weight of +the object then sent the signal to enalog to
digital part. At this part the signasl will be converted to
correspond binary number which can be understand by the
microcontroller. After that the weight will be display at
the display part that use seven—-segment displsy. The user
can enter +the value of price per kilogram to calculste
total price and also the Eystem will use the mini printer

to print the receip£
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National . -~
Semiconductor
Cormporation

ADC1210, ADC1211 12-Bit CMOS A/D Converters

General Description

The ADC1210, ADC1211 are low power, medium speed, 12-
bit successive approximation, anatog-lo-digital converters.
The devices are complete converters requiring only the ap-
plication of a reference voltage and 8 clock for operation.
Included within the device are the successive approximation
logic, CMOS analog switches, precision laser trimmed thin
film R-2R ladder network and FET input comparator. N
The ADC1210 otfers 12-bit resolution and 12-bit accuracy,
&nd the ADC1211 offers 12-bit resolution with 10-bit accura-
¢y. The inverted binary outputs are directly compatible with
CMOS logic. The ADC1210, ADC1211 will operate over &
wide supply range, convert both bipotar and unipolar analog
inputs, and operate in either a continuous conversion mode
or logic-controlied START-STOP conversion mode. The de-
vices are capable of making & 12-blit conversion in 100 ps
typ, and can be connected to convert 40 bits in 30 ps.

Both devices ere available in military and industrial termpera-
ture ranges.

Features .

| 12-bit resolution

s 1%, LSB or £2 LSB nonlinearity

® Single +5V to 115V supply range

® 100 ps 12-bit, 30 ps 10-bit conversion rate
a CMOS compatible outputs

= Bipolar'or unipolar analog inputs

= 200 k) analog input impedance
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ADC{210/ADC1211

T

T —
Absolute Maximum Ratings |
it Miltary/Aerospace specified devices are required, Comparator Output Short-Circuit Duration 5Seconds
contact the Nationat Semlconducu?r Sales Office/ Power Dissipation So0 Curves
Dlslrlbutors tor avallability and specifications. * Operating Temperature Rangs
Maximum Reference Supply Voltage (V*) 16V ADC1210HD, ADC1211HD —855"C o +125°C
Maximum Negative Supply Voltage (V™) . —-20V ADC1210HCD, ADC1211HCD ~25'Cto +85'C
VO.nage At Any Logic Pin V*+03v Storege Temperature Range ~65'Cto +150°C !
Anal.og Input Volage 15V Lead Tempergture (Soldering, 10 seconds) 300C
Maximum Digital Output Current +10mA ESD Susceptibility (Note 4) TBOY
Maximum Comparator Output Current 50 mA i
DC Electrical Characteristics (Noes1end2) | .
Parameter - Conditions ADC1210 ADC1211 Unta
’ Min | Typ Mnx Min | Typ Max
Resolution 12 12 Bils
Linearity Efror (Note 3) ¢
fork =65 kHz, Tp=25'C +0.0183 +0.0488 % FS
- foLk = 65 kHz 10.0366 %FS
Full Scale Efror Ta=25'C, Unadjusted 0.20 0.50 % FS
Zero Scale Error Ta=25"C, Unadjusted 0.20 0.50 % FS
Quantization Error . +1/2 +1/2 LS8
Input Resistor Values R27,R28 20 20 kil
input Resistor Values _R25,R26 200 200 k)
Input Resistor Ratios R25/R26, R27/R28 0.8 0.8 %
Logic 1" Input Voltage 8 ’ 8 v
Logic *'0" input Voltage 2 2 v -
Logic “1" input Current Vin=10.24V ™. 1 pA
Logic “0" Input Current VIiN=CV -1 -1 pA
Logic 1" Output Voltage lours —1 pA 0.2 9.2 A
Logic 0" Output Voltage | louts1 pA 0.5 . 05 v
Positive Supply Current V+ =15V, fork = 65 kHz, 5 8 5 8 mA
Ta=25'C .
Negative Supply Current V-=-15V,Tp=25'C 4 6 4 6 mA
AC Electrical CharacteristiCs Ta=25°C, (Notes 1end 2)
Parameter . Conditions. Min Typ Max Units
Conversion Timg 100 200 ps
Maximum Clock Freguency 130 65 kHz
Clock Pulse Width 102 50 ns
Propagation Delay From Clock to Dzta Output t,<4ysi0ns 60 150 ns
(Q0to O11)
Propagation Delay from Clock to Conversion t,<y<10ns 60 150 ns
Complete
Clock Rise and Fall Time 5 S
tnpJt Capacitance ’ 10 pF
Start Conversion Set-Up Time 30 ns

Note 1: Unless otherwise noted, these specztons epply fof V4 @ 10.240V, V- = — 16V, over the temperatre renge — 55°C 1o +128°C for the ADCIZI0RD.
ADC1211HD 89 —25°C 1o + 85°C for the ADC1210HCD, ADCI1291HED

Note 2: All typical values ee 107 To= 25°C

Note 3. Unisss otherwise noted, this speiacstsor 8nples over the temperature range. ~25'C 1o 4+ 82°C Provisions made 15 82,451 26°0 sCsle @7 L2 OV andts
scale 10 10.2375Y during 18stng Standsrs imesaly tesi croui o shown In Figae £&.

Note 4: Human body mode’, 100 pF crischarge? thepugh & 1.5 k0 resistor,
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1.0 THEORY OF OPERATION

The ADC1210, ADC1211 are successive a2ooroximation en-
alop-to-digital converters, i.e., the conversicn takes place 1
bit at & time by comparing the output of the internal D/A 10
the (unknown) input voliage. The START input (pin 13),
when taken low, causes the register to reset synchronously

_ on the nexi CLOCK low-t0-high transiton. The NS8, Qt1is

sel 1o the low state, and the remaining bits, 09 through Q10,
will bt set to the high state. The registe” vaill remain in this
state until the SC inpu! is taken high. Wnen START goes
high, the conversion will begin on the low -15-high transiion
of the CLOCK pulse Q11 wili then assuTe the state of pin
23. | pin 23 is high, O11 will be high; if p 23 i low, 011 will
temain low. At the same time, the next bi. O10is sel tow. All
temaining bits, Q0-02 will remain unchanged (high). This
prozess will continue until the LSB (QJ) is tound. When

3

the conve-sion process is ccmpletod, # ic indicated by CON-
VERSION COMPLETE (CC) (pin 14) going low. The logic
levels at the data outpul pins (pins 1-12) are the comple-
mentod-binary representation of the converted anzlog sig-
nal with Q11 being the MSB and Q0 being the LSB. The
register wii remain in the above state until the SC is again
taken fow.

An sppliczion example is shown in Figure 1. \n this case, &
0 to —12.2375V inpul is being converted using the
ADC1210 win V¥ =10.240V, V= = — 15V, Figure 1bis the
timing dizz-zm for uli scale inpul. Figurg 1c is the timing
d.agram for zero scale input, Figure 1dis the tming diagram
for —3.4125V input (010101010101 = oulpu).

112100v/01210aY
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ADC1210/ADC1211

. I
TABLE 1. Pin Assignments and Explanations ’ !
—_—

Pin Number Mnemonlc Function

112 Q11-Q0 Digital (data) output pins. This information {3 & paralie! 12-bit complemented binary repro’ |
sentation of the converted analog signal. All data is valid when “Conversior. Complete™ |
goes low. Logic levels are ground and V+.

13 5 Start Conversion is a logic input which causes synchronous reset of the successive
approximation register and initiates conversion. Logic levels are ground and V+.

14 [o% *“Conversion Complete” is a digita! output signal which indicates the status of the con-
verter. When TC is high, conversion is taking place, when low conversion ts completed,
Logic levels are ground and V+.

15,16 R27,R28 R27 and R28 are two epplication resistors connected to the comparator non-inver.ng
input. The resistors may be used in various modes of operation. Their nominal valuves are !
20 k0 each. See Applications section. ’

17 +IN Non-inverting input of the analog comparator. This node Is used in various configurations
and for compensation of the loop. See Applications section.

18,19 R25, R26 R25 end R26 are two application resistors that are tied internally 1o the inverling input of
the comparator. Their nominal values are 200 kN each. See Applications section. The R-
2R ladder network will have the same temperature coetficient as these resistors.

20 v- Negative supply voltags for bias of the analog comparator. Optionally may be grounded
or operated with voitages to —20V.

21 GND Ground for both digita! and analog signals.

22 V+(VRer) V* sets both maximum full scale and input and output logic levels.

23 co Comparator outpul. \

24 Cp Ciock is an input which causes the successive approximauon {shift) register to ndvanco
through lhe conversion sequence. Logic levels are ground and V+.

2.0 APPLICATIONS 10-bit conversion accuracy is taking place. The Q2 output
: should be "OR'd" with CONVERSION COMPLETE (C0) in

. order to ensure that the register does not lock-up upon g

2.1 Power Supply Considerations and ef turn-on. o P pow
Decoupling : #

Pin 22 is both the positive supply and voltaga reference ju?u?n n :-Tu?ujj'&‘ wln -

input to the ADC1210, ADC1211. The magnitude of V+ de- g | Wmoss

termines the fput logic “1" threshold and the output volt- o~ N

age from the CMOS SAR. The device will operate over a LAty A b IR

range of V+ from 5V to 15V. However, in order 1o preserve o o % 3 T T T o et e

12-bit accuracy, V* should be well regulated {0.01%) and

isolated from externa! switching transients. It is therefore ot | [ S D8 D

recommended thal pin 22 be decoupled with 8 4.7 uF tanta- B eGTIaL QUTIITS .

tum capacitor in paraliel with a 0.1 pF ceramic disc capaci- TU/HIS677-10

tor, o FIGURE 2. Short Cycling the ADC1211 to improve
The V- supply (pin 20) provides negative bias for the FET 10-Blt Conversion Time {Continuous Conversion)
comparator. Although pin 20 may be grounded in some &p- 2.9 Loglc Compatibliity

plications, it must be at least 2V more negative than the

mos! negalive analog input signal. When a negative supply
is used, pin 20 should also be bypassed with 4.7 uF in parak
fel with 0.1 pF.
Grounding and circuit layout are extremsly important in pre-
serving 12-bit accuracy. The user is edvised to employ sep-
ersto digita! and analog retumns, and to mzke these PC
board trazes as "heavy” as practical.
2.2 Short Cycle for Improved Converslon

Time (Figure 2)

The ADC1210, ADC1211 counting sequence may be trun-
cated to decrease conversion time. For exampie, when us-
ing the ADC1211, 2 clock intervals may be “saved” Hif

The ADC1210, ADC1211 is inlended fo interface with
CMOS logic levels: i.e., the logic inputs end outpurts are G-

rectly compatible with series 54C/74C and CD4000 family !

of logic componsnts. The outputs of the ADC1210,
ADC1211 will not drive LPTTL, TTL or PMOS logic directly
without degrading-accuracy. Verious recommended intel-
tace techniques are shown in Figures 3 and 4.

2.4 Opersting Configurations

Several recommended operating configurations ere shown
in Figure 8.
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25 Offset and Full Scale Adjust

A variety of {echniques may be empioyed to adjust Ofiset
&nd Full Sce'e on the ADC1210, ADG1211. A straight-for-
ward Full Scale Adjust is o incrementelly vary V+ {Vrer) to
match the analog input voltage. A recommended technique
is shown In Figure 6. An LM182 and low drift op emple.g.,

, e LHO044) are used to provide the precision reference.

The ADC1210, ADC1211 Is put in the continudus converl
mode by shoniing pins 13 and 14. An analog voltage equa!
! 1o Vper minus 1% LSB (10.23625V) is applied 1o pins 18
| &ng 19, and R1 is edjusted until the LSB flickers equally
liwoen logic “1" and logic "0 (all other out-

puts musi be stable logic “0). Ofiset Nutis 22
by then applying an anelog input vollage equc
pins 18 and 18 R2 is adjusted until the LSB ¢z st fickers
equelly between logic 1" and logic “0" (ali.ciae- bils ere
stable). In the circuit of Figure 6, the ADGI215 #DT1211 s
configured for Complementary Binéry logic &1z e values
shown ere for V+ = 10240V, Vg = 10.237%V,
LSB = 2.5 mV.

An alternz e technique is shown in Figure 7. In tas instance,
an LHD971 is used 1o provide the reference voliage. An
analog input volage eque! 1o Vpep mins 1% LS8
(10.23525V) is applied to pins 1€ and 19.
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ingle Point Load Cell - e 10kg ~ 15’0kg .
' For small and medium capacity weighing syste

b

P Copagity . dea Model No.
10kg : LC4102-K010
15kg © 1Ca102K015
30kg  LC4102-K030
~ 60kg | 1C4102-K060
150kg LC4102K150

Features

¢ Parallelogram-type construction

« Both zeio-and span are maintained throughout |
rated temperature 1ange :

. : * Deadweight up to 80 peicent of capacity. Load

% vA) weight and deadweight up to 18C: of capacity

: : Moisture proof

¢« Compact and lightweight

- Aleets HB44 (1986 SCALE CODE CLASS 11l 3000D)

1 ¢ " Specification’s
g G PR i z Capacities. . & /.. kg 13- 30k GOLy
§ S B sohady =N N Naximlm deadload . EO G S bty
i Ratedoutput?. ........ mv \f
£ i ek Meximmntoad ...... 300 of sated capacity
R L3I1inyve Hysttaelis ... ... ... .. 20035 . cfialed outpat
: & Creep . =0.05". = tated ontpat
pet ho

20 =5 ot sated outpat
10 ~=20C41d ~ 41

Zero balance
Temperatuie range . .
v Recommended

excitation voltage 12V
; pa NMaximum
. : | caRmaon e M —_— - : H EAVS
- 1 excitation voltage i5\
3 C _ Input resistance . . . .. Approniietely 4000

Output resistance. . ..
i Insulation resistance .
Temperature coefficient
= ZCI0
- Span 3
Platfoim size. . ... ..
Cable length

200013
4300 UM 150 - 156

31500 - 30

LLS00M0O at greater than D

0003

tated o )t

S orated oatpit

I 5m 59 ches





