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Abstract :
This project is the application of PID control. Which is used for control the

speed of seperately-exited direct current motor. The control can be classified into 3
modes. They are P control, PI control and PID control. The hardware consist of
separately-excited direct current motor, AC to DC converter, A/D-D/A converter,
Techogenerator.The Techogenerator is used to sense the speed of motor. The
Output of Techogenerator is fed to Computer. The Computer sent the control signal

to AC-DC converter for control DC motor.
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5. ASYIMIAIUAVUUY proportional plus integral
6. NIINIAIUANUVY proportional plus derivative

7. NIOMINIVAUUYY proportional plus integral plus derivative
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3Jﬂ']L‘llﬂﬂf1ﬂ']L'1J'lﬁiJ'lU ﬂ'liﬂ"J‘UﬂiJchl‘B‘}‘iaﬂﬂ']iuli'lliﬂﬂ'}l'l Proportional Control ﬂ')'liJfTiJW‘Llﬁ
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sEredanuueen my() Mudayay QAN Sinp(t) famhmang Soutp(t) a9 waasle
¥

v A
AU

m, ()= K ,e(t)+b .

m () = doanuuoen
e(t) = mamamdey (Soutp(t) — Sinp(t) )

Soutp(y) = Ay

Sinp(t) = YUV
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Kp = Proportional Gain fnunedudesiun (%)
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4.3.3 n3EMINIUNUVY Integral

¥ P4 4 v
lunsAIuRUUDY Infegral TUMUBUOMYNUDIRINILAY m(t) szUANUTURUSAUAIAGIA

A o &
180U e(t) AU

Lmi =K e

m,(t)=K, ]e(t)dt

' . ' ' v
Tatfi K, = Integral Gain Naunsnilsum'a

ﬂ a & deq ¥ ' ad
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4.3.4 N3ENM3nIUUIUY Derivative
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. 1 vy [ vy [
amamdsusunuidiuguoalomaiinisniuguuuy  Derivative 92 lulsanuuuy Taaifon
w51z luneuaussimamandounsi (fixed error)

4.4 msnuﬂ?ﬂwmmsmuqu

4.4.1 n‘%mmsmqumv Proportional Plus Integral

¥ vy [ y
nsunmsmuguuiuiiaunsovzuaaslanly aumsae il

mp(t) =K e(t)+ K K, ].e(t)dt

1]

b4 Ty e y v b4
WK uaz K, fumiidivla Tasiinsdsu x, sivesidumsdiuAsomsauny

Integral AUM5USLATIDS K, shiaeiinanean Proportional &4 Proportional 9%} Offset
onAnfiAesunIu T e (Disturbance) (fipazrIsa offset Iawiinalusuiluassnoy
ﬂﬁ"vﬁ'smmuﬂauqmfn"wLﬂum”aﬂ‘l{i,ﬁamnﬂ,uﬁmmmﬂﬁ’uﬁ1 Bias Iagsaluild vuraves
A301 Integral voizlavaiznitsoy luduiusfumamamaouluvasiy  uasziiludaday
Tanssfumnavesmnmamasuazay  (l@d)  HAYBIN3on Integral 9zIMilOU -
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fumsdium K, 81 K, fausuansaeUauBzEIty YeRvesns Munien Integral
sviaiioumsiiy  Capacity Lag nrf'lﬂclusznm'mauﬁ"suﬂsTﬂswﬂ Lﬂﬁluuuﬂamrm'@
v vy .

nhnue1aaanFeIN1sAILRUUIY Proportional Plus Integral SumingeauiuTlsiafinou

y L4

4 [ 1 4
419'129g102RBNY Dead time 1A Capacity log IA1BY

4.4.2 MIMURUUVY Proportional Plus Derivative

s o dy ! ! dy
ATnmIaIvguvesiInuguuuutzeyluglvesaunisae 1l

de(?)

mpp(t) =K pe(t) + KK,

' b 4 [ [ vy k4
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AFUAUUDY  Derivative  QIMUINTYINITAIUAY  Proportional llﬂﬂﬂ'l\?vliﬂﬂ'lllﬂiﬂ'lﬂ'li
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vy b 0’: fd ' a 3
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s
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L t 4
D NATOINIAIWRNLVY Derivative FUDANBNAUANVULYDINITAIAAITUAWUM

'o d ¥ % o . ; "Q :
unuAtivedofeiuszunodygnasuniu  (moise) tazewziduaunglvifa  saturation
3 y . L4 t 4
Tudinszinla wenanfidanauguuuy derivative 84 luansazlvdufoalan q lamszns

[ P ] 1 4
U'lﬂ'liﬂ')Uf‘]ll‘Uﬂ\ﬁJu‘D%ﬁNﬁlﬁW'l&"‘lf'J\‘l‘Uf)\Wli'lUl%Uuﬂ (transient ) tN1HY

343 ﬂ?mmimnqmmn Proportional Plus Integral Plus Derivative

Yy ¥ v
AsonsarunuuULiiu 1a9InMssMIeINTOINSAILANUUY  proportional, 38N

y v

MIAANLUVY integral UATATHINIAIUAY derivative 1NIAWAU ATHINIAIUANUUY PID

1 3
asavz uaasluglvesaunmsae il

mpp(t) = Kpe(t) + KK, %i?(;—) +KpK, ]-e(t)dt
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361 Integral 1MMSAIUANIVY Proportional Plus Integral vy InABIAILAUADY

t 4 t 4

3 [} [ t 4 ] .
ausnemAMAARBUTIaINIfin lsimayegual o195 uTunouilunse Derivative 1iona

v [

t 4
AMUNYBITTUUNUUAISINUNS oY1 1 lun1sAIugUIUY  Proportional  Plus  Integral
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¥ y
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2. AYHUAAIANITONSULY integral of square error (ISE) Nlmusuiigadsiiuans

y s

AUTTOUSHUUHIAAIAWANMS

ISE = [le@Pdt= veviian

Tatd e (£) = MANUAIIANADY
@

] ' b4 v
3. AYHUTAIANTIOUZULL integral of absolute error (IAE) NUAMUBENGATUNITUD

o a S
ATUUTAITUITOUSHUVUND

-}

b4 v
AE = _[l e(t)|dt = usvinga
o
[] . b4
4. AvilaAIANITOUSHLY integral of time multiplied absolute error (ITAE) NAUDY

GERIITGE

ITAE = [t|e(t)| dt= vouitqe
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Computer

t 4

AC Supply
Input - D A%
Output |——p»| —P >
card A o
A
DA . Pulse
Converter Trigger
DC
Converter
Techogenerator
)
A : j
AD Converter
DC motor
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5.1 Input/Output Card 8255

ADDRESS w93 8255 Tums%’mvmga
IBOH = PORT A 993 8255
IBIH = PORT B %83 8255

1B2H = PORT C 993 8255

i

IB3H = PORT CONTROL 904 8255

lumsarsvoya ADDRESS Vo9 8255

IB4H = PORT A D3 8255
IBSH = PORT B 483 8255
IB6H = PORT C 989 8255
IB7H = PORT CONTROL vod 8255
fMUAMITIONYBY PORT M9 qé’af: )

PORT A : DATA
PORT B : ADDRESS
PORT C 919 : CONTROL SIGNAL

1] d
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JUMPER JP5 SET wosnesalu BANK a1 | iwesnesalu BANK N
SHORT 1-2 ONLY 00H -OF H 80H- 8FH
SHORT3-4 ONLY |10H-IF H 90 H-9F H
SHORT 5-6 ONLY OH - 2F H2 AOH-AFH
SHORT 7-8 ONLY 30H - 3FH BOH-BFH
SHORT 9-10 ONLY 40H - 4F H COH-CFH
SHORT 11-12 ONLY |50H - 5F H DOH-DFH
SHORT 13-14 ONLY |60H - 6F H EOH-EFH
SHORT 15-16 ONLY |70H - 7F H FOH-FFH
= g o ¥ da o ' ‘
uenINtdall  JUMPER JP3 oz JP4  Mmnfiion BANK v99AIMUIUDIA
wosadu lu Tnufidumuasdiae
st lusumimesad wosnesalu BANK#1 | wesnesalu BANK g

(DAC)

¢ o
'Ni]smﬂmmvgmmmmuzaaﬂ

XX0H - XX1 H

XX8 H - XX9 H

a 4
N%iauwmmuuau::aan(ADC)

XX2H -XX3 H

XXA H-XXB H

L4 o X ° ' L4
NIV UTZADN (DAC) ﬁmtmmwasmmuamﬂu 88H-89H

a o o ! s
WITNMRDUHNNUDDUDUSADN (ADC) ﬁﬂ']“ﬂﬂ\iﬂﬂiﬂﬂ')ﬂf]ul'ﬂu S8AH -~ 8BH
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U7 5.3 2995 ADC

5.4 A1INTNIUVD9995 DIGITAL TO ANALOG CONVERTER
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maemynuuuteusioniilyled DAC ( DIGITAL TO ANALOG CONVERTER )
' [] Y v [
ihuamiseneuiidhfin ve92995 Tavled DAC szvhminfinssvwduled ADC nat fio
o ° Y 4 { s Y aa y o ¢ o &
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Get Speed =Soutp

Gain=Kp, Ki , Kd

sumE=0 ,DT=200 mS
Eo=0

y
Converse Speed to
Digita! value,Dout

Yes

KeyBoard

Interupt

Get Speed, Kp , Ki, Kdi
and converse Speed to

Digital value,Dout

Py

Display Actual

Speed
3

Delay 200

mS

L Read Output Speed,Sinp

Actual Speed equal to
desired speed ?

Actual Speed larger than
desired speed 7

NO

Error larger

Ervor larger

._than 10 Rpm.

than 10 Rpm.

Yes

‘ Yes
En=Soutp-Sinp,dE=En-E msumE +En En=Soutp-Sinp,dE=En-Eo,sumE=sumE +En
P=KpEn, I=Kp.Ki .sumE.DT ,D=Kp.Kd.dE/DT P=KpEn, [=Kp.Ki .sumE.DT ,D=Kp Kd.dE/DT
Eo=En , PID=PH+D . Eo=En , PID=PHI+D
Converse PID to Digital Value Converse PID to Digital Value
Dout=Dout+PID Dout=Dout-PID

A

Output =D3u|

Display Actual
Speed
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intel
8255A/8255A-5

PROGRAMMABLE PERIPHERAL INTERFACE

& MCS-85™ Compatible 8255A-5 m Direct Bit Set/Reset Capability Easing
® 24 Programmable 1/0 Pins Control Application Interface

m Completely TTL Compatible m Reduces System Package Count
m Fully Compatible with intel = Improved DC Driving Capability

Microprocessor Families m Avallable In EXPRESS
— Standard Temperature Range
u Improved Timing Characteristics — Extended Te ture Range

| 40 Pin DIP Package or 44 Lead PLCC
(See Intel Packaging: Order Nummber: 231968)

The Intel 8255A is a general purpose programmable 1/0 device dasigned for use with Intel microprocessors. it
has 24 1/0 pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of
operation. In the first mode (MODE 0), each group of 12 {/O pins may be programmed in sets of 4 to be input
or output. In MODE 1, the second mode, each group may be programmad to have 8 lines of input or output. Of
the remaining 4 pins, 3 are used for handshaking and interrupt control signals. The third mode of operation
(MOOE 2) is a bidirectional bus mode which uses 8 lines for a bidirectional bus, and 5 lines, borrowing one
from the other group, for handshaking. .

i
rowen hiad r oo .
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. e[ -:Nl
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K reme K= 2, =" =0~
—— - ".:. | e “[C:. :gh
v K > ~d*  asa  “P
st — s o0 =] e
Q|| e 13 cmummo N o
J’q =] rca ] w[]e
[ -:-q " ] vee
S = -
L . [
o herod - | 9 a al}re
:——- pybion mz m rone C::$_’V:~ (s L -:S—t
- - ' =] 231308-2
Flgure 2. Pin
Configuration

2312001
Figure 1. 8255A Block Diagram
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8255A FUNCTIONAL DESCRIPTION

General

The 8255A is a programmable peripheral interface
(PPI) device designed for use in Intel microcomputer
systems. Its function is that of a general purpose 1/0
component to interface peripheral equipment to the
microcomputer system bus. The functional configu-
ration of the 8255A is programmed by the system
software so that normally no external logic is neces-
sary to interface peripheral devices or structures.

Data Bus Buffer

This 3-state bidirectional 8-bit buffer is used to inter-
face the B8255A to the system data bus. Data is
transmitted or received by the buffer upon execution
of input or output instructions by the CPU. Control
words and status information are also transferred
through the data bus buffer.

Read/Write and Control Logic
The function of this block is to manage all of the

internal and external transfers of both Data and
Control or Status words. It accepts inputs from the -

CPU Address and Control busses and in turn, issues
commands to both of the Contro! Groups.

(€S)

Chip Select. A “low” on this input pin enables the
communication between the 8255A and the CPU.

(RD)
Read. A “low” on this input pin enables the 8255A
to send the data or status information to the CPU on

the data bus. In essence, it allows the CPU to “read
from" the 8255A.

(WR)

Write. A “low” on this input pin enables the CPU to
write data or control words into the B255A.

(Ag and Aq)

Port Select 0 and Port Select 1. These input sig-
nals, in conjunction with the RD and WR inputs, con-
trol the selection of one of the three ports or the
control word registers. They are normally connected
to the least significant bits of the address bus (Ag
and Ay).

B!
- r -
L
3
K = KA v,
1 T K= e,
- ——
1
I
L R . I
- o ::‘,"’.’ cnoue Grow
N Ko b =9 K== & K=
sy ————— L o—y ’
]
a1}

231308-3

Figure 3. 8255A Block Diagram Showing Data Bus Buffer and Read/Write Control Logic Functions
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8255A BASIC OPERATION

Aq1| Ag | RD | WR | CS | Input Operation (READ)
0|0 1 0 {PortA — DataBus
0]1 1 | O | PortB — DataBus
0 1 | 0 |PortC — DataBus
Output Operation
(WRITE)
[ IO 0 | 0 |DataBus — PortA
0j1{1] 0] 0 |DataBus — PortB
1|10 1| 0| 0 {DataBus — PortC
1]11]1 0 | 0 | DataBus — Control
. Disable Function
X | X{ X { 1 |DataBus — 3-State
1{1140] 1 lllegal Condition
XX} 1 1 Data Bus — 3-State
(RESET)

Reset. A “high” on this input clears the control reg-
ister and all ports (A, B, C) are set to the input mode.

Group A and Group B Controls

The functional configuration of each port is pro-
grammed by the systems software. In essence, the
CPU “outputs” a control word to the 8255A. The
control word contains information such as “mode”,
“bit set”, “bit reset”, etc., that initializes the func-
tional configuration of the 8255A.

Each of the Control blocks (Group A and Group B)
accepts.‘commands” from the Read/Write Control
Logic, receives ‘‘control words"” from the internal
data bus and issues the proper commands to its as-
sociated ports.

Control Group A—Port A and Port C upper (C7-C4)
Control Group B—Port B and Port C lower (C3-CO0)

The Contro! Word Register can Only be written into.
No Read operation of the Control Word Register is
allowed.

Ports A,B,and C

The 8255A contains three 8-bit ports (A, B, and C).
Alf can be configured in a wide variety of functional
characteristics by the system software but each has
its own special features or “personality” to further
enhance the power and flexibility of the 8255A.

Port A. One 8-bit data output latch/buffer and one
8-bit data input latch. ,

Port B. One 8-bit data input/output latch/buffer and
one B8-bit data input buffer.

Port C. One 8-bit data output latch/buffer and one
8-bit data input buffer (no latch for input). This port
can be divided into two 4-bit ports under the mode
control, Each 4-bit port contains a 4-bit latch and it
can be used for the control signal outputs and status
signal inputs in conjunction with ports A and B.
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MODE 0 (BASIC OUTPUT) S
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231308-10
MODE 0 PORT DEFINITION
A B Group A Group B
0 | s | D, | Do PortA (;::::) * PortB (::::)
0 0 0 o | outeur OUTPUT 0 OUTPUT OUTPUT
0 0 0 1. ouTPUT OUTPUT 1 OUTPUT INPUT
0 0 1 0 OUTPUT OUTPUT 2 INPUT OUTPUT
0 0 1 1 OUTPUT OUTPUT 3 INPUT INPUT
0 1 0 0 OUTPUT CINPUT 4 OUTPUT OUTPUT
0 1 0 1 OUTPUT INPUT 5 OUTPUT INPUT
0 1 1 0 OUTPUT INPUT 6 INPUT .| ouTPuT
0 1 1 1 OUTPUT INPUT 7 INPUT INPUT
1 0 0 0 INPUT OUTPUT 8 OuTPUT OUTPUT
1 0 0 1 INPUT OUTPUT 9 OUTPUT INPUT
1 0 1 0 INPUT OUTPUT 10 INPUT OUTPUT
1 0 1 1 INPUT OUTPUT 11 INPUT INPUT
1 1 0 0 INPUT INPUT 12| OuTPUT OUTPUT
1 1 ) R INPUT INPUT 13 OUTPUT INPUT
1 1 1 0 INPUT INPUT 14 INPUT OUTPUT
1 1 1 1 INPUT INPUT 15 INPUT INPUT
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Mode 0—Basic input/Output
Mode 1—Strobed (nput/Output
Mode 2—Bi-Directional Bus

When the reset input goes “high” all ports will be sat
to the input mode f(i.e., all 24 lines will be in the high
impedance state). After the reset is removed the
8255A can remain in the input mode with no addi-
tional initialization required. During the execution of
the system program any of the other modes may be
selected using a single output instruction. This al-
lows a single 8255A to sefvice a variety of peripheral
davices with a simple software maintenance routine.

The modes for Port A and Port B can be separately
defined, while Port C is divided into two portions as
required by-the Port A and Port B definitions. All of
the output registers, including the status flip-fiops,
will be reset whenever the mode is changed. Modes
may be combined so that their functional definition
can be “tailored” to almost any I/0O structure. For
instance; Group B can be programmed in Mode 0 to
monitor simple switch closings or display computa-
tional results, Group A could be programmed in
Mode 1 to monitor a keyboard or tape reader on an
interrupt-driven basis. ’

§ i ADDRESE S —
| CONTROL 8US —LI
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e 1] 3%

e, fa, U%n; on'uo PA, A,
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3% T 1] Jobeomeenmns

bade TR e e
231308-6

Figure 5. Basic Mode Definitions and Bus

Interface

GROUS B

PORT C (LOWER) ..
1= INPUT
0 = ouUTrUT

PORTE
1= INPUT
8= OUTPUT

MNOOE SELECTION
&+ MODE 6
1= WODE 1

MOOE SET FLAG
1= ACTIVE

231308-7

Figure 6. Mode Definition Format

The mode definitions and possible mode combina-
tions may seem confusing at first but after a cursory
review of the complete device operation a simple,
logical 1/0 approach will surface. The design of the
B8255A has taken into account things such as effi-
cient PC board layout, contro! signal definition vs PC
layout and complete functional flexibility to support
almost any peripheral device with no external logic.
Such design represents the maximum use of the
available pins.

Singie Bit Set/Reset Feature

Any of the eight bits of Port C can be Set or Reset
using a single OUTput instruction. This feature re-
duces software requirements in Control-based appli-
cations.
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Figure 4. 8225A Biock Diagram Showing Group A and Group B Control Functions

Pin Configuration
./
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rc1 e sl irer
rca |7 2af) rne
reo {10 njres
rer ] 2] res
ra7i{l20 nres

231308-5

Pin Names
Dy-Dy Data Bus iBi—Direcfional)
RESET Reset Input
[ Chip Select
RD Read Input
WR Write Input
A0, Al Port Address
PA7-PAD Port A (BIT)
PB7-PBO Port B (BIT)
PC7-PCO Port C (BIT)
Veo +5 Volts
GND 0 Volts

2-66

8255A OPERATIONAL DESCRIPTION

Mode Selection

There are three basic modes of operation that can,

be selected by the system software:
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CONTROL WORD  °*

B =
T 8- neser

T SELECT
DB000
ol t[el1]e]1
D
1

130080
JOLUU

BHRS

SIT SEYMESET FLAG
0= ACTIVE .

231308-8

Figure 7. Bit Set/Reset Format

When Port C is being used as status/control for Port
A or B, these bits can be set or reset by using the Bit
Set/Reset operation just as if they were data output
ports.

Interrupt Controi Functions

-

When the 8255A is programmed to operate in mode
1 or mode 2, control signals are provided that can be
used as interrupt request inputs to the CPU. The in-
terrupt request signals, generated from port C, can
be inhibited or enabled by setting or resetting the
associated INTE fiip-flop, using the bit set/reset
function of port C.

MODE 0 (BASIC INPUT)

This function allows the Programmer to disallow or
allow a specific 1/0 device to interrupt the CPU with-
out affecting any other devica in the interrupt struc-
ture.

INTE flip-flop definition:

‘(BIT-SET)—-INTE is set—Interrupt enable

(BIT-RESET)—INTE is RESET—Interrupt disable
NOTE:

All Mask flip-flops are automatically reset during
mode selaction and device Reset.
)

Operating Modes

MQDE 0 (Basic Input/Output). This functional con-
figuration provides simple input and output opera-
tions for each of the three ports. No "handshaking"
is required, data is simply written to or read from a

Mode 0 Basic Functional Definitions:

® Two 8-bit ports and two 4-bit ports.
* Any port can be input or output.
* Outputs are latched.

* Inputs are not latched.

* 16 different Input/Output configurations are pos-
sible in this Mode.

‘ne
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ADCOBO‘! ADCOBO2 ADC0803, ADC0804, :
ADC20805 8-Bit uP Compatible A/D Converters . -

General Descrlptlon
The ADCO801, ADCOB02, ADC0803, ADCDB04 and ® Differentsl analog voliage inputs
ADC0805 are CMOS 8-bit successive approximation A/D & Logic Inputs and outputs mest both MOS and TTL vokt-
convertors that use a differential potentiometric ladder— age level specifications
m to the 256R wm'«regcsoo converters are de- & Works with 2.5V (LM336) voltage reference
to akow operation with the N. and INSBOB0A g On.chip dlock generator
derivative control bus with TRI-STATE® output latches - m OV to 5V analog Input voltage range with single 5V
roctly driving the data bus. These A/Ds appear fke memory supply
/ th

:ocnlot:;llOpomto o microprocessor and no Inter- ® No zer0 adjust required

0 |8 0.3" standard width 20-pin DIP. package
Uilforential analog voltage inputs altow increasing tha com- a 20 ided chip cartier or small outine
moh-mode rejection and offsetting the analog zero Input pin packag
vol vélue, In the rof B Operates ratiometricatly or with 5 Vpc, 2.5 Vpe, or ana-,
tagé’ addition, voitage reference input can
be adjusted to aflow encoding any smafler analog voltage log apan adjusted voltaga reference ‘

ADCOBMIADC0802IADCOSO:!IADC@BM(ADCOBOS

10 the fult 8 bits of resolution,
| e on Key Specifications '
_}"fb - f-‘éatilres ) ® Resokuion 8 bits
a0 '-Cammmmnoeopp dertvalives—no interfacing :TW"?'m t'/-LSB-t%LSBWi:LoLSB
i Conversion ks
LN
L.
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- e o e r— W

AP o e w o s — o—
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o e
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Jory ? ‘ 7] : M Ymbl : — J 1 o lderyyd
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2 lons ase ]—-—J

< L] [ -} . AR AR I
L P Vaest O 86t NCO T =

< 4t

< L] " sem -";7
’ TLAH/SETE-t

2080 Interf:
ace Error Specification (Inciudes Full-Scale,
Zero Ervor, snd Non-Linesrity)
o f—————g Full-
Part Scat Vaer/2=2.6500 Ve | Vaer/2=No Connection
"0 Number Adiusted (No Adjustments) (No Adjustmaents)
E " ——0 - ADC0801 | +1, LS8
o S— ADC0802 4 +11LS8
- ADC0803 | +14LEB
ADCDB04 t1158
ADC0805 £1LS8

TUH/E8T1-31
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Absolute Maximum Ratings aotes182)

Electrical cﬁaracterlstlcs

The folowing specifications apply for Voo =5 Vpc. TS Ta<Tiax and oy x= 640 kHz unless otherwise specified.

If Miitary/Aerospace specified dovices sre requived, Storage Temperature Range
contact the Nattonal Semiconductor Sales Office/ Package Dissipation at Ty = 25'C 875 mW
Distributors for avallability and specifications. ESD Susceptibitity (Note 10) 800V
Supply Voltage (Voc) {Nots 3) 6.5V . . .
Voltage . 03Vto 418V Operating Ratings motes 132 .
Lﬂgc cn"hd“pu.’s _ ) * . T R "
(Aorm s "N Rtecton TR st
Dual-io-Line Package (plastic) - 280°C ADC0601/02/03/04LCJ —40°C<TA<+85°C
Dual-in-Line Pm (m) 300°C ADC0801/02/03/05LCN -'WCSTA.S +85°C
Sut 1 Pe . . ADCOB04LCN 0'C<TpA< +70°C
viace Mount Peckage 215G ADC0802/03/04LGY 0C<TAS+70°C
- h:rp“edms {60 seconds) 1 ADC0802/03/04LCWM 0E<TpA< +70°C
Infrared (15 seconds) 220C Rangs of Vg 4.5 Vpc 10 6.3 Vpg

i Parameter Conditions Min Typ Max Units
| ADCO0801: Tolal Adjusted Error (Note 8) With Full-Scale Adj. sy - LsB .
' {Sea Section 2.5.2) Ya :
i ADC0802: Total Unadjusted Error (Nota 8) | Vper/2=2.500 Vpg 1% . s8"
I ADC0803: Total Adjustod Ervor (Note 8) With Ful-Scale Adj : sve | isEa
: . (Ses Section 2.5.2) Ya, ) K8Ba
. ADC0B04: Total Unadjusted Error (Note 8) | Vger/2=2.500 Vpc T, 48R
ADC0805: Total Unadjusted Emor {Note 8) | Vger/2-No Connection :
. VRer/2 Input Resistance (Pin 9) ADC0801/02/03/05 25 8.0
ADCOB04 (Note 9) 0.75 1.1 £
‘Analog input Voitage Range (Note 4) V(+)or V(—) .. Gnd-0.05
! DC Common-Mode Error Over Analog Input Vottage 1% R
, Powor&pplySomlMy Voc™5 Voc £ 10% Over’ Y . Py
. Allowed Vpy(-+) and Vin(—) . R Y
. K Voliaga Range (Note 4) - SR
. AC Electrical Characterlstlcs J ;
: ﬂn'ollrmhgspoaﬂcaﬂonsappiylavoc-svocudTA=25‘Curﬂequseapodﬁed. S ._,' ;
i _Symbol ___Parametor Conditions Min | Typ | max Untts - |-
Te Conversion Time ok = 640 kHz (Note 6) 103~ 114 s L.
Te Conversion Tkite (Note 5, 6) 68 73 | gk
|t Clock Frequency Vec=5V, (Note 6) 100 640 1460 kHz
} Clock Duty Cycle {Nots 5) 40 60 - %
ey’ ComemonRa!etho—Rmmhg INTH tled to WH with ar70 9708 | conv/s
.7 .1 Modae TS =0 Vpce, o =640 kHz
_m - Width of W tnput (Start PulseWidth) | TS=0Vpc (Note 7) 100 ‘ns
. tace ‘| AccessTime (Delay from Falfing CL=100 pF 135 200 ns..
; Edge of RD to Output Data Valid) . ‘i
Cobitod TRISTATEConkoi%hy Cy= 10 pF, Ry = 10k 125 200 na
' | ftrom Rising Edge of AD to (See TRI-STATE Test
Hi-Z State)’ Circuits) .
: from Falling Edge 300 450 ns
i o e Wﬁaﬁﬁmﬁmdm N
‘ Cm ‘Ir'wtc-pmmo'wc 5 | 78 | PF
. . Control lnputs. = .~ 0" ' -
i Cour “TRISTATE Output 5 15 pF.
| Capacitance (Data Byfers), i, e .
OONTROLINPUTSINote.CLKIN(Ph4)ﬁllwkputoln8dmﬂnmgqerckudtlndhhorefmspedﬂodsepuntdy) : :ﬂ‘;___
vin(1) Logical “1” Input Voltage ‘ Veo=525 Vpc 20 15 : \/;qg'
(Except Pin 4 CLK IN) ! . : s

,

,/508000Y/08000V/£0803AV/Z0800TV/10800GY

-
o
e
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L.




T e e -

o vee—

v Tirm wm e e W -

- ——

. o o

B .

" ———

ADCO&O‘!) ADC0802/ADC0803/ADC0804/ ADC0805:

AC Electrical Characteristics (continued)
Tho following specifications apply for Voc = 5Vpc and Ty € Ta < Tiax. unless otherwise specified.

Symbol J Parameter ] Conditions l Min l Typ I Max l Units
CONTROL INPUTS [Note: CLK IN (Pin 4) is the input of a Schmitt trigger circuit and is therefore specified separately]
Vin (0} Logical 0" Input Voltage Vec=4.75Vpe 0.8 Voc
(Except Pin 4 CLK IN)
I (1) Logical “1" Input Current Vin=5Vpc 0.005 1 nApc
(All inputs)
I (0) Logical “'0" input Current Vin=0Vpc -1 -0.005 rADC
(Al tnputs)
CLOCK IN AND CLOCK R
Vr+ CLK IN (Pin 4) Positive Going 2.7 31 3.5 Voc
Ttweshold Voltage
Vr—- CLK IN (Pin 4) Negative 1.5 18 241 Voc
Going Threshold Voltage
Vy CLK IN (Pin 4) Hysteresis 0.6 - 13 20 Voc
Vi+)-(Vr=-)
Vour (0) Logical “0" CLK R Output 1o=360 pA 0.4 Voc
Voltage Vee=4.75 Vpc
Vour (1) Logical 1" CLK R Output lg= —360 uA 24 Voc
Voltage Vee=4.75 Vpe
DATA OUTPUTS AND INTR
Vour (0) Logical "'0" Output Voltage
Data Outputs lout=1.6 MA, Ve = 4.75 Vpe 0.4 Voc
INTH Output lour = 1.0 MA, Ve =4.75 Vpe 0.4 Voc
Vourt (1) Logical *'1" Output Voltage lo= —~360 uA, Voc~4.75 Vpce 2.4 Voc
Vour (1) Logical 1" Output Voltage lo=—10 pA, Voo =4.75 Vpe 45 Voc
lout TRI-STATE Disabled Output Vour=0Vpc -3 rApc
Leakage (All Data Butfers) Vour=5 Vpc 3 rApc
1SOURCE Vour Shortto Gnd, Ty =25°C 4.5 6 mApc
IsinK Vour Shortto Vg, Tao=25'C 9.0 16 - mApc
POWER SUPPLY .
Icc Supply Current (Includes foLk =640 kHz,
Ladder Curvent) VRep/2=NC, Tp=25'C
v and CS=5sv
ADC0801/02/03/04LCJ/05 1.1 1.8 mA
ADCOBO4LCN/LCV/LCWM 1.9 25 mA
Note t: Absok Ratings ndk Rmits beyond which damage o the device m

the device beyond s specified operating conditions.

Note 2: A%

sre d with resp:

to Gnd, unlesa otharwise specified. The separate A Gnd point should siways be wired to the D Gnd.

8y occwr. DC and AC slectrical specifications do not apply when operating

Note 3: A zener dioda exdsts, internally, from Voc 1o Gnd and has a typical breakdown valtege of 7 Voc-

Note 4: For Viy(—) > Viny( +) the digitat output code witf be 0000 0000, Two on-chip diodes are tied o each analog input (ses block diagram) which wilt forward
conduct for analog input vollages one diode drop below ground or one diode drop greater than the Ve supply. Be caretul, during testing at low Ve levels (4.5V),
as high level analog inputs (5V] can cause this input diode to peciatly st el d P . and cousa emors for analog inputs near futl-scala. The
spec aflows 50 mV forward bles of elther diode. This means that as fong as the anstog Viy doas not exceed the supply voltage by more than 50 mV., the output

code will ba corect. To achieve an absolute D Vpc to 5 Vg inpud volage range will therefore require 8 minimum supply voltage of 4.850 Vpg over lemperature
variations, initis! tolerance and loading.

Note §: Accuracy Is guarantead el fc x = 640 kHz, At higher clock frequencias accuracy can degrade. For lower clock fraquencies, the duty cycle limits can be
extended £0 long as the minimum clock high time interval or minimum clgck low time interval is no lass than 27§ ns,

Nota &: With en asynchvonous start pulse, up to 8 clock periods may ba required before the
slart request Is internally latched, sas Figwre 2 and section 2.0,

Nots 7: The TS input Is assumed to bracket the WA strobe Input and thoralore fiming Is dependent on the WH putse width. An arbitrarfly wide pulse width will hold
the converter in a resat mode and the start of convarsion Is Initiated by the low to high transition of tha WH pulse {see timing diagrams).

Hots 8: Nono of thase A/Da requires a zero adiusi (see section 2.5.1). To obtain rero code st other analog input voltages see section 2.5 and Figure 5.

Note 9: The Vaer/2 pin Is the centar poirt of a two resistor dhider connected from Vg to ground. Each resistor is 2.2%, except for tha ADCO804LCS where sach
resistor is 16k. Totat Indder input resistance is the sum of the two equal resistors.

Nete 10: Human body model, 100 pF discharged through & 1.5 ki resisior.

clock phases are proper lo start the conversion process. The
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Connector Reference & Jumper Set-Up
VB

A/D Converter 0 D/A Converter
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