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Abstract

This project is about to construct the two identical robot arm which have five links controlled
by microcontroller. These robots can pick and place the object on the conveyor. The robot arm can
move by using the de motor at each link, The position of the link can be controlled by encoder to
move the link fo the desired position correctly. The operation of the system is; one robot arm is at the
beginning of the conveyor to place the object on the conveyor and the other robot arm is at the end of
the conveyor to pick the object from the conveyor, The experiments show that the twin robot arm

system can pick and place the object at the desired position correctly.
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L298

DUAL FULL-BRIDGE DRIVER

a OPERATING SUPPLY VOLTAGEUP TO 46 V

n TOTALDC CURRENTUPTO 4 A

s LOW SATURATION VOLTAGE

n OVERTEMPERATURE PROTECTION

u LOGICAL "0" INPUT VOLTAGE UP TO 15 V
{HIGH NQISE IMMUNITY)

DESCRIPTION

The L2898 is an integrated monolithic circuitin a 15-
lead Multiwall and PowerSO20 packages. It is a
high voltage. high current dual full-bridge driver de-
signedto acceptstandard TTLIogic levels and drive
inductive loads such as relays, solenoids, DC and
sleppingmotors. Two enableinputs are provided lo
enableor disable the deviceindependentlyof the in-
pul signals. The emillars of the lower lransistors of
each bridge are connecled logetherand the corre-
sponding external terminal can be usedfor the con-

BLOCK DIAGRAM

Power$020

Multiwatt15

ORDERING NUMBERS : L298N (Multiwalt Verl.)
L298HN {Multiwatt Horiz.)
L298P (PowerS020)

nectionofan externalsensing resistor. Anadditional
supplyinpulis provided so thal the logic works al a
lower vollage.

N
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1113

48



L298

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vg Power Supply 50 \
Vss Logic Supply Vottage 7 \d
ViVen  |Inpuland Enable Vollage —0.3to7 A
lo Peak Qutput Current {each Channel
- Non Repetitive (t = 100us) 3 A
~Repelitive (80% on -20% off; ton = 10ms) 25 A
-DC Operalion 2 A
Viens Sensing Vollage ~1102.3 vV
Piat Tota! Power Dissipalion (Tcars = 75°C) 25 w
T Junclion Operating Temperalure -251t0 130 °C
Te;, T, |Storage and Junction Temperature -40 to 150 3
PIN CONNECTIONS (lop view)
/ | i CURRENT SENSNGE
[L enm—e T} { T
‘@‘ L T a— OUTFUT 3
12 [T inPUTH4
LRI — ENAELEE
19 [ mFruT3
) ———— LOGIC SUPPLY VOLTAGE Vg,
Wultiwatt1 5.4 —————— G
| e - MPUT2
) e— A
7 ET L . | IKPUF 1
1 [T SUPPLY VOLTAGE Vg
.$. i F/—o CUTRUT 2
2 [T ouTRUT
\ [ o~ | C—— CURRENT SENSNG &
Z TARCONLECTED YO FINGE =¥ L AP R
GND 1 20 ] GND
Sonse A 2 19 L] SenseB
N.C. 3 18— e
out 4 17 [T Cutd
OuL2 s PowerS020 55 i~ oua
Vs & 15 [T Irputd
Input 1 7 14 [ Enable B
Erablo A 8 £33 ] lnput3
Input 2 9 12 ] vss
GND 10 1 1 eND
(1 FFA T
THERMAL DATA
Symbol Parameter Power8020 Multiwalt 15 Unit
Rinjzsse  { Thermal Resistance Junclion-case Max. - 3 CW
Reja-s | Therma! Resistance Jungtion-ambient Max. t3(7 35 CIW

("} Mourted on a'uminum substrate

213
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PIN FUNCTIONS (refer to the block diagram)

MW.15 PowerS0O Name Functlion
1515 2;19 Sense A; Sense B Between this pinand grourd is connacled the sense resislorto
control the current of the {oad.
23 4.5 Cut 1;0ul 2 Outputs of the Bridge A; the cument that fiows through the load
connected belween these lwo pins is monitgred at pin 1.
4 6 Vg Supply Veltage forthe Power Qulput Stages.
A non-industive 100nF capacitor must be connected between this
pin and graund.
5.7 7,9 Input 1; Input 2 TTL Compatible Inpuls of the Bridge A.
6,11 8,14 Enable A; EnableB |TTL Compatble Enable Input: the L state disables he bridge A
(enable A) and/or the bridge B {enable B).
8 1,10,11,20 GND Ground.
@ 12 Vss Supply Vollage for the Logic Blocks. A100nF capacitor must be
connecied between this pin and ground.
10; 12 13,15 Inputd: fnput 4 TTL Compalib'e Inpuls of lhe Bridge B.
1314 16;17 Qut 3; Out 4 Outpuls of the Bridge B. The current that flows throughthe load
connected between these lwo pins is monilored al pin 15.
- 3;18 N.C. Not Connected

ELEGTRICAL CHARACTERISTICS (Vs = 42V, Vss =5V, Tj = 25°C; unless otherwise specified)

Symbol Paramelter Test Conditlons Min. | Typ. | Max. | Unit
Vg Suppiy Voltage (pin 4} Operative Condition Vin +2.5 46 v
Vss Logic Supply Voltage (pin 9) 4.5 5 7 \
Is Quiescert Supply Current (pind}  |Ve-=H; I, =0 Vi=L 13 22 mA

V,=H 50 70 mA
V=L V=X 4 mA
Iss Quiescent Current from Vg {pin9) (Vea = H; 1, =0 Vi=L 24 36 mA
Vi=H 7 12 ma
Ve =L vV, =X ] mA
Vo Irput Low Voltage 0.3 1.5 v
{pins 5,7, 10, 12)
Vi |input High Vollage 23 VS8s \Y
{pins 5, 7, 10, 12)
I Low Vollage Input Currert Vi=L -10 uA
(pins 5,7, 10, 12)
Iy High Voltage Inpul Current Vi= Hg Ve 0.6V 30 too HA
{pins 5,7, 10, 12)
V., =L |Enable Low Voltage (pins 6, 11) 0.3 1.5 \'

Ven = Enable High Voltage (pins 6, 11) 2.3 Vss v

l;n=L |Low Voltage Enabe Current V=L -10 HA
(pins 6, 11)

;- =H [High Vollage Enable Current Ver = H < Vg 0.6V 0 100 A
(pins 6, 11)

Veeyayn; | Source Saturation Voltage I = 1A 0.95 1.35 1.7 v

I = 2A 2 2.7 v

Veessul) |Sink Saturation Vio'tage IL=1A {8) 0.85 1.2 L6 v

i =2A (5) 1.7 2.3 vV

Veesar | Tota! Drop I, =1A (5) 1.80 3.2 \4

IL=2A (5) 4.9 Vv

Vse-s | Sensing Voltage (pins 1, 15) -1 (1N 2 \

‘7[ s




L2938

Figure 7 : For higher currents, oulpuls can be paralieled. Take care to parallel channe! 1 with channel 4

and channel 2 withchannel 3.

Yar
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APPLICATION INFORMATION (Refer to the block diagram)

1.1. POWER QUTPUT STAGE

Thel 298inlegratestwopoweroulputslages(A; B).
The power output stage is a bridge configuration
and its outpuls can drive an inductive load in com-
mon or differenzialmode, dependingon thestats of
lhe inputs. The current that flows through the load
comes oul from the bridge at the sense oulput: an
externalresisior {Rsa ; Rse.) allows to detect the in-
lensity of this currenl.

1.2, INPUT STAGE

Each bridge is driven by meansof fourgates lhe in-
putaf which areIn1; in2; EnAand In3; Ind ; EnB.
The Ininputs setthebridga state when The Eninput
ishigh; a lowstata of the Eninpulinhibitsthe bridge.
All theinpuls are TTL compalible.

2. SUGGESTIONS

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

The sense resistor, nol of a wire wound type, must
be groundednear the negative pole of Vs that must
be nearthe GND pin of the I.C.

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

Tum-Cnand Turn-Off : Before to Tum-ONthe Sup-
ply Voltageand beforeto Turnit OFF, the Enablein-
put must be driven to the Low slale.

3. APPLICATIONS

Fig 6 shows a bidireclional DC molor conlrol Sche-
malic Qiagram for which only onabridge isneeded.
The exlernal bridge of diodes D1 to D4 is made by
lour fast recovery elements (im < 200 nsec) thal
musl be chosen of a VF as low as possible at the
worstcase of the load current.

The senseoulpulvollage can be usedtoconirolthe
current amplitude by chopping the inpuls, or to pro-
vide avercurrenl protection by switchinglow the en-
able inpul.

The braks function (Fast molor slop) requires lhat
ihe Absolute hMaximum Rating of 2 Amps must
never be overcome.

When lhe repatitive peak current needed from the
load is higher than 2 Amps, a paralleled configura-
lion can be chosen (See Fig.7).

An exlernal bridge of diodes are required when in-

duclive loads are driven and when the inpuis of the
IC are chopped; Shottkydiodeswould bepreferrad.
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L298

This solution can drive untit 3 AmpsIn DC operation Fig 10 shows a second two phase bipolar slepper
and until 3.5 Amps of a repelilive peak current. motor control circuit where the current is controlled
OnFig 8itis shownthedriving ofa wophasebipolar by the 1.C. L6506,

stepper molor ; the needed signals lo drive the in-

puts of the L298 are generated, in this example,

from lhe IC L297.

Fig 9 shows an example of P.C.B. designedfor the
application of Fig 8,

Figure 8 : Two Phase Bipolar Stepper Motor Circuit,

This circuit drives bipolar stepper molors with winding currents uplo 2 A. The diodes are fast 2 A lypes.
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Figure9 : SuggestedPrinted Circuit Board Layout for the Circuit of fig. 8 (1:1 scale).
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Figure 10 : Two Phase Bipolar Slepper Molor Contre! Cireuit by Using the Current Controller L6508,
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Photomicrosensor EE-SX67/47

Photomicrosensor with 50- to 100-mA
Switching Capacity that can be Built
into Equipment
B PNP output models newly added.
B Slandard, L-shaped, T-shaped, and Closs-mount-
ing: Five series of models available.
B Select from thirty oulput variations, including
Light-ON or Dark-ON/Light-ON (seleclable) mod-
els.
B Response frequency as high as 1 kHz.

B Easy operalion monitoring with bright light
indicator.

@ Wide operaling voltage range from 5 lo 24 VDC.

B Models (EE-SXL: A and EE-SXL L R) with
operation indicators that are lit when sensing
chjecls are delected (when fight is inlerrupted) are
available.

&

LD LTl W N T

Ordering Information

Appaarance Sonsingmolhod Sonaing Quipul configuration Model Walght
dufance HPN PNP
Standard Through-beam 5 mm Dark-ONiLignt-ON EE-SX670 EE-SX670P Approx. 3.1¢
type (s'ol type} (s'ol widlhy | (se'ectable) " EE-SXBT0A"2 EE-SX67QR™
% Light-ON EE-SX470 EE-SX470P
L-shaped Dark-ON/Light-ON EE-SX671 EE-SX871P Approx. 3.0 g
(selectable) EE-SX671A™2 EE-SX671R"}
a" Light-ON EE-$X471 EE-SX4T1P
T-shaped Dark-ON'Light-ON EE-S3X672 EE-SX672P Approx. 2.4 g
{selectable) ! EE-3X672A"2 EE-SXGT2R™
“ Light-OM EE-5X472 EE-SX472P
Ciose-maounting Dark-ON/Light-ON EE-SX673 EE-SX673P Approx. 2.3 ¢
(se'ectable) T EE.8XBTIA EE-SXG73R"
a Light-ON EE-SX473 EE-SX473P
Clese-maouniing Dark-ON'Light-ON EE-SX674 EE-SX674P Approx. 3.0 g
{selsctable) ! EE-S5X674A2 EE-SX674R"
Lght-ON EE-5X474 EE-SK474P

Note: “1.The Dark-ON/Light-ON [seleciable) models can be used a5 Light-ON modeis when live L terminat and pasilive (+) lerminal are
shor-circuited. An L leraiinat and positive (#) terminal short-circuit connegtor (EE-1001-1) is available.
*2.Models with a suffix "A.” such as EE-SXE70A, have a Dark-ON indicator that islit when light is interrupted.
*3.Models with a suffix 'R,” such as EE-SXE7CR, have a Dark-ON indicator that is bt when lightis inlerrupted.
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EE-SX67/47

Application Example

4

X
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EE-SX57T0

7“(‘\

i

Detection of Lead Frame Position

-,
Leaiia=a
m Ratings
ftam Quiput Standard L-ahaped T-ahapod Closa-mounting
NPN EE-SX&70 EE-SX&71 EE-3X672 EE-SX67) EE-SX674
EE-SX570A EE.SX671A EE-SXB72A EE.SXN6T3IA EE-SX&74A
EE-SX470 EE-5X471 EE-SX472 EE-5X4713 EE:5X4T4
PNP EE-SX&10P EE.SX671P EE.3X672P EE-SX67 3P EE-3X674P
EE-SX&70R EE-5X671R EE-SXBIZR EE-5X673R EE-SX6T4R
EE-3X470P EE.SX471P EE-SX472P EE-5X473P EE.SX4T4P
Sensing distance 5 mm (shat vadth}

Stancard sensing object

Opague: 2 x 0.8 mm min

Diftereriigl rayel

0.025 mm

Light source
[peak wave lkenglh)

GaAs infrared LED (240 nm)

Recerver

Si phetotransistor with a sensing wave'ength ol 853 nm max,

Qperabeon indcater [sc¢& nolo 1)

Operaton indic2ter (red) !nwith ingident (k'ode’s vilh a 5LIf of *A” o1 "R have Dark-ON indicalors.)

Paner supply vollage

S1e 24 VOC =10%, ripple (p-p): 10% max,

Qurcenl consumpton

3% mA max. (NPN), 30 nA max. (PRP}

Conlrol autpet

NPN open cefettir outpll mode's:

At 510 24 VOC: 100-mA ad currect (Ix) vich a residual voltage 1 0.8V nax.

40-mA b2d cureant (I} with a residualvoiage of 0.4 Vmax.

PANP open coliector output made's:

AtSto 24 VOG: $0-mAtead currert () with 2 residualvoliage of 1.3V nwax.

Respanse frequency
(see ncio 23

1 kHz max. (3 %XH2 average)

Note: 1. Theindicatoris GaP red LED (peak emission wavelenglh: 690 nm).
2. The response lrequency was measured by delecling tha following rolating disks.
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EE-SX67/47 OMmRON EE-§X67/47
= Characteristics
ltem Cutpul Standard L-shapod T-shaped Clote-mounting
NPN EE-3X670 EE-SX671 EE-3X672 EE-3X873 EE-SX674
EE-5X6704 EE-3X671A EE-SX672A EE-SXG73A EE-SX674A
EE-SX470 EE-5X4T1 EE-9X472 EE-3X473 EE-SX474
PNP EE-SX670P EE-SX671P EE-3X6T72P EE-SX673P EE-BX614P
EE-SXET0R EE-SX671R EE-SX6TIR EE-SX673R EE-SXE74R
EE-SX470P EE-SX471P EE-5XA472P EE-3X473P EE.S5X474P

57

Ambient illumsination
(on Recever iers)

Fluorescart kght 1,000 {x max

An-bierl lemperature Qperating: =257 10 55°C
Stotago: =30 1o 80°C

Ambiert bunsiday Qperating: % 10 853
Storags: % to 958,

Vibralon rasistanco Desuwction: 20 to 2,000 Hz, (with a peak acce'eration of 10G), 1.5-mm doublo anphtudo for 2 hrs (with 4-minute

Cythes) eath in X_ ¥, and  drections

Destruction: 500 m's2 (apptox. SOG) for Mlimes eachin X, Y, and 2 dirgstians

IECE(522 IPSD

Conrgcler typo (direc] soldering possible)

Approx. 3.1¢g I Approx. 309 I Approx. 24 ¢ I Arprox. 239 | Approx. 3 .0g
Case: Polybutylens phthalate (PBT}, Cover: Palycarbanate (PC), Emiterrecaiser; Polycarbonate (PC)

Shock 1esistance

Degree of protecton
Gonnegtion method
VWeight

Katerig!

Engineering Data

Sensing Position Characteristics (Typical) Repeated Sensing Positlon

Characteristics (Typlcal)

‘ T - - &
/1! /7 i . i
‘  baeOlirada ; ‘TaeOH madp b :
Tr ON T TrON |- 1 : $ -gorr }
! : k i 2
i = i
- : i\ o g »
i = ast
1, 2
ik 2 -d#
“ Tim 73| Ti- e Tzt |
Tr OFF Tt OFF A, . i : ;
i T R TR BT B T v [ R VR 1. g I M AT
Distance d (mm) Distance d (mm} Distance d (mm)
Vo= 12V

No. of repetdions; 20
Ad1 =0.002 mm
Ad2 =0.004 mm
A =0.005 mm
Add =0.02 mm

add =0.0d mm
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EE-8X67/47 omRroN

EE-SX67/47

Operation
B Output Circuit Diagrams

Output Modol Qutput Timing Charts Oulput Clrcuit
canflguration transintor
operation
NPN Quiput EE-SX&70 Ught-ON {firanterm e L asd @ ew grats tut
EE-Sxari Irc et
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Tyl orr [ 1
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L ]_E
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EE-SXG7/47

OMmRrRON

EE-S§X67/47
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{’P TEXAS

INSTRUMENTS
gaaﬁsgﬁhacquuw fram Hars Semicondugtor August 1988 - Revised October 2003
Features The CC4051B is a single 8-Channel muliplexer having three

Wide Range of Digital and Anzlog Signa! Leveis
= Digitat ... Wl 20V
SAROg.... L $20VPp

Low ON Resistance, 125} (Typ) Over 15V p Signal Input
Ranrge for Vpp-VEE = 18V

High OFF Resistance, Channel Leakage of = 100pA (Typ)
at Vpp-Veg = 18V

Logic-Levei Conversion lor Qigital Addressing Signals of
IV19 20V (Vpp+Ves = 3V to 20V} Lo Switch Anzlog
Signats lo 20Vp.p (Vpp-VEg = 20V)

CD4051B, CD40528, CD4053B

binary cantrol inputs, A, B, and C, and aninhibit irput, The
three binary signals select 1 of 8 channels o be turned on,
and connect one cf the 8 inpuls to the aulpul.

The CD40528 is a differential 4-Channel mullipiexer having
twa binary contrel inputs, A and B, and an inhibit input. The
two binary input 8ignals sefect 1 of 4 pairs of channeis to ba
turned on and connect the analog inputs to the outputs,

The CD40538 is a tripte 2-Channel multiplexer having three
separale gigital control inputs, A, B, and C, and an inhibit
input. Eachcontral input selects ane of a pair af charnels
which are connecled in a single-pole, double-throw

61

conliguration.

Malched Swilch Characleristics, ray = 562 Typ) for

\ o =
Voo Veg = 15Y Whenthese devices are used as demultiplexers, the

*CHANNEL INOUT terminals are the outputs and the
'COMMON OUT/IN' terminals are the inpuls,

Vary Low Quiescent Power Dissipation Under Ali Digilat.
Conlrel Input and Supply Congilions, 0.2 (Typ) at
Vop+Vss = VpuVee = 10Y

Ordering Information

Binary Address Decoding en Chip

L\ TEMP. RANGE
' 1
5V, 10V, and 15Y Parametric Ralings paRT SOREER °c) PACKAGE
* 100% Tested for Quiescent Cutrent at 20¢ CDATSIEF34 CDa08BF34, | 5512125 | 16 1q CERBMC
» Maximum input Current of 1pA at 18V Over Full Package Coa%5arsa LR
Temperature Range, 100nA at 18V and 259C €O 1BE. CDAD5ZBE. 5515125 |16 La PDIP
CDINSIBE
v BreakBelore-Make Swilching Eliminalas Channed
Onerlap CD4D5 1B, CDAGS1ENT. 5513125 [16L4S0IC
COHo51BMOS
. ] COA52EM, CL0I052EMT,
Applications D138 26M5
CDA05IEM. COAGBIEMT,
* Analog and Digital Multiptexing and Demuibiplexing CDH053E0403 :
* AlD and DA Conversion CL4351BNSR CDADSZENSR. | 5510125 [151d S0P
) ! CL4353BNSR
+ Signal Galing
. . CD4051BP¥. CD405 1B PR, 5510125 |16 Ld TSSOP
CMOS Analog Multiplexers/Demultiplexers COI9528PY. COAJ5EBPVIR
with Logic Level Convarsion CCH3538Pw. COIGSSBPAR

NOTE: When ardenng, use 0ie entee part number. The suffxes 98
af R denale lape any resl Tha suffx T denales a simal-quantity
el of 259,

The CD4051 B, CD40528, and CO4053B anslog nwitiplexers
are dgitally-contrelled analeg switches having lovw ON
impedance and vary low OFF leakage current, Control of
analag signals up to 20Vp.p can be achieved by digital
signal amplitudes of 4.5V 1o 20V (ifVpp«Vgg = 3V, a
Vopo-Vee of upto 13V can be conlrolled; for Ypp Vg level
ditferences above 13V, a Vpp-Vgg of atleast 4.5V is
required). For example, if Vpp = +4.5V, Vgg = 0V and
Veg = +13.5V. analog signals from «13.5V lo +4.5V can be
controlled by digital inputs of OV to 5V, These nwltiplexer
drcuits dissipate extremely low quiescent power over the
full ¥pp Vg and Vpp-VEe supply-voltage ranges,
independent of the 1ogic state of the control signals. When
alogic 17 is present at the inhibit input terminal, all
channels are ofl.
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CD4051B, CD40528, CD40538

FPlnouts
CO4051B {PDIP, CDIP, $OIC, SOF, TSSOP) CD40528 (PDIP, CDIP, SOP, TSSOP}
TOP VIEW TOP VIEWY
S ]

CHANNELS { 4] 1'€] Voo ¥ CHANNELS { o (1] 18] voo
Wour | 7 )2 niour 2 (2] 1] 2 } XCHANNELS
COMOUTN [3 ) 1 COMMON Y~ QUTIN [3 4] 1 [ Wout

C j CHAKNELS (N/QUT E j

CHANNELS { 1[4 [13] 0 ¥ CHANNELS {; A Emmmou X" OUTHN

WOUr 153 [12] 3 HIOUT | 3] 17 0 } X CHANNELS
WH [E mh mH [E] [i7] 2 | wour
Vee [7 0] 8 vee [7] [10] A
Vss (1] 3¢ vss [¥] 3]s

CD4053B {PDIP, CDIF, S0P, TSSOP)
TOP VIEW
e _——
by E m Yoo
nouT 4 hx[2] 13) QUTAN bx OR by
e 3] 4] QUTAK ax OR By
QUTANEX OR CY¥ [4 T3
[ i "'} NIoUT
NOUT CX [§] [72] ax
ivH (€] 'E] A
vee ] s
Vg E ﬂ Cc
Functional Block Diagrams
CD40518
CHANNEL IGUT
f Al
7 8 5 4 3 2 v 0
Vop @ O] @ ODREROND Ga
*
MO
COMMON
B+ (10— BNARY ~——-—m b i
Logic ”T’;’ { —3
LEVEL DECODER
CONVERSION o
N O= NHIBIT E__
o
INH + {(E)—
el

(!)vss 1)Vee

TATnputs are protgcted by standard CKIOS pratactan netsork



CD40518B, CD4052B, CD40538

Functional Block Diagrams (continusd)
CD4052B

XCHANNELS IN/OUT
3 2 1 1]

DO ® O

(1) Yoo
{ 1

At 1 eaARy

COMMON X
QUTIN

Loale
B+ (D— 1 1or4 COMMON ¥
LEVEL DECODER oUTIn
CONVERSION varn

INH + — NHBIT

b G e
Vs YEE ¥ CHANNELS INJOUT

€040538
BNAnrzro
4 0F
LoGIC DECODERS riout
LEVEL (18) Voo WITH [ 1
CONVERSION HHIBIT ¢y e by bx sy ax

\ / @@@@@@ common

ou
rioy (9

At @)—] 16
- COMMON
= B

ot @— o
& Ty
ct @_ | =T T g] oL OR ¢y

T8

ot @ 3
Voo
Vas Vee

T Amputs are pratected by stardart CMOS prateston netaork



CD4051B, CD40528, CD40538

TRUTH TABLES

IKPUT STATES
IKHIBIT I c | s [ A “ON" CHANNEL(S)
CDs051B
[} 1] ] [} a
0 1] 1] 1 1
9 Q 1 Q 2
0 i 1 1 3
il 1 ] 1] 4
Q 1 Q 1 5
0 1 1 1] g
Q 1 1 1 7
1 x X X Nang
CcD40528
IKHIBIT B A
i 0 ox Oy
Q 1} 1 1x, 1y
a 1 aQ 2x iy
0 1 1 Jx Iy
1 X X Nang
CD40538
IKHIBIT AORBORC
0 L] ELR-TR 0 ¥.1N=1
1] 1 ayerbyargy
1 X Nane

X aDan'tCare
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Block Diagram
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Notes: 1.

8 anatog Inputs/8 Digital 1O

2. 5-Bit O Port
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o
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Pin Configuration

P1.4IANA/CEX]
P1LYANSICEX2
P1.6/ANGICEX3
P1L.7IANTICEX4
EA
P3.G/RxD
P3.1iTxD
P3.2/INTQ
PA.3INTA
PI4ITO
P35

P1LAIANSICEX
P1.5/ANSICEX2
F1.6/ANGICEX3
PLMANTICEX4

P3.1/TxD
P3.21INTQ
P3.3/INT1
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S eeN 39958
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12 sspro.arana
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14 32[1P0.2/AD2
15 3171 P0.4/AD1
16 30[3 P0.0IAGO
17 29[ F2.0/A8
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EEFifiaEgd
PREEE LR

£ gdogrey

o o
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Ow g E

2922,0. .

AR ES gtzn Bwod ;

EzEs3SMOORE
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INT ] Po.TIADT
3T] Po.6/ADE
2801 ] P0.5'ADS

VQFP44 28T P04 /ADA

# [T postaD3
&[T P02 iAD2
17 o 1AD1
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o Ea
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ERar SEWQEOYREK
76 5 3 2 152 5150494847
P1.41AN4ICEX1 [[a a6 [] ALE
P1.5IANSICEX2 []? 45 [1 PSEN
P1.6/ANBICEX] []10 a4 ] po.77ADT
P1.TIANTICEX4 I 4311 Po.6IADG
EA []'2 42[] NC
NC [ft2 a1 [3 Po.57ADS
P.OIRAD [}14 PLCCE2 a0 [j P04 1A DA
PA.31SCX []1s 30 [] PO.IIAD3
P3.1iTxD []16 38 [] P0.2 /AD2
P3.2INTO 17 7] PO IADY
PAUINTY []18 36 [1 P4.4/MOSI
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Zoorwsonaseag
R I o m T e @
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An Name

Type

Description

VSS

GND

Cireult greund

TESTI

Must be eonnecled Lo VSS

VvCC

Supply Yoltage

VAREF

Referance Voltage for ADC

VAGND

Reference Ground for ADC

R.0:7

{{e]

Port 0:

Is an 8-bit open drain bi-directional 110 port. Port 0 pins that have 1's wiilten to them figal, andin this state can be used as
high-impedance inpuls. Port i3 aiso ne mulliplexed low-order address and dala bus during atcesses o extemal Program
and Dala Memoery. Inthis application it uses strong intemal pull-ups when amitting 1's.

Port @ aiso culpuls the code Bytes during program vatdation. Exiemat pull-ups are required during program verification.

P1.0:7

f{a]

Porl 1:

I an 8:bit bi-gieaclional HO por with internal pull-ups. Pon 1 pins can be usad for digital input/cutput or as analeg inputs for
the Analog Digital Converter (ADC). Port 1 pins that have 1'swritlen 1o them are pulled high by the intema! puil-up trans stors
and can be used asinpuls in Lhis state. Asinpuls, Port 1 pins Ihat are being pu'led 10w axtemally will be the source of current
{l,, see section "Electrical Characlerislic™) because of the intemnal pull-ups. Port 1 gins are assigned lo be used as analog
npuls via the ADCCF register (in this case the intemal pull-ups are disconnected).

As a sacondary digital funclien, port 1 containg the Timer 2 externat trigner and clock input; the PCA external elockinput and
he PCA module HO.

P1.Q/ANOIT2

Analeg input channei 0,

External clock input for Timer/counter2

PLUVANTUTIEX

Anglog input channet 1,

Trigges input for Timen'counter2.

PL2ZANZEC]

Analag input channet 2,

PCA external dock input.

PLIANICEXD

Analog input channet 3,

FCA moduis Q Entry of inpul/PWI output.

PLATANJICEX

Analog input ¢hanne! 4,

PCA moduie 1 Entry of Inpul!PWM autput,

P 5/ANSICE X2

Analog inpul channe! 5.

FCA module 2 Enlry of inpul/PWM output.

Fi.E/ANG/CEX])

Analog nput channel §,

PCA modu'e 3 Entry of inpul/ PYM output.

PLTIANTICEXd

Analpg input ¢hannel 7,

PCA medule 4 Entry ot input/PWM oulpul.

Fort 1 receives 1ha low-order address byte durfng EPROM programming and program verificalion.

t can drive CMOS inpuls withgut externa? pull-ups.

10

Porl 2:

Is an B-bit bi-drectional )0 port wilh internal pull-ups. Pos 2 pins that have §'s wrilten 10 lhem are pulled high by the internal
pull-ups and can be vsed a5 inputsin this state. As inputs, Port 2 pinsthal are being pulfed low extemally wik be a source of
cyrrgnl {1, see seclion "Electrical Characierislic”) because of lhe inlemal pullvups Pord 2 emils Lhe high-order address byte
quring accesses ta the extemnal Pzogram Mamory and during accesses to externa! Dala Memory 1nal uses 16-bit addresses
(FAOVX @DPTR]. In 1his applicalion, it usas strang internal pull-ups when emilting 1's. Dufing accesses o external Data
Memory thal usa B bit addresses (WMOVX @Ri}, Pon 2 transmils the contents of the P2 special function register.

L also receives high-order addresses and control signa’s during program validalion.

t ¢an drive CMOS inputs without external pull-ups
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Pin Nama Type |Description

P3.0:7 110 {Porl 3:
Is an B-bit bl-directiona! KO pert with intemal pult-ups. Part 3 gins that have 1's wrilten to them are pulled high by the internal
pull-up transisters and can be used as inpuls in this state, As inpuls, Porl 3 pins thit ate being pulled low externally will ke 3
source of current (1, , see sstlion "Electrical Characteristic) because of the internal pull-ups.
The culpl lateh corresponding o @ secondary function must be programmed to one for that funclion to operate (except for
=D and W) The secondary funclions are assigned tothe pins ol port 3 as fQlipws:
P3.0/RxD:
Receiver data input (asynchronous) or data inpub'outpul {synehrencus) of the serial imarface
P3.1Tx0:
Transnulter data oulput (85ynchronous) or clock output (synchronous) of the serial intedface
P3.2/INTO:
Externa! interrupt 0 inputtimer Q gate contro! input
P3.3NTT:
Extemal interrupt 1inputitimer 1 gate control input
P3.4TO:
Timer 0 counter input
P1ETYES:
Tirer 1 ¢ounler input
&Pl Slave Select
P3.4WR:
External Data Memory wide strole; latches the dala byte from per 0into the extemal data memory
PLTIRD:
Extemal Data Memaory read strobe: Enalkles Lhe exlemal data memaory.
k can drive GMOQS inputs without extemal pull-ups,

.04 Q| Port 4:

Is an 2-bit bi-directional 'O por with internal pull-ups. Port 4 pins that have 1's written Lo them are pulled figh by the internal
pull-ups and ¢an be wsed 35 inpuls in 1his state. As inputs, Porl 4 pinsihat are heing pulled low externally wib te a seurce of
current (IIL. on the datasheet) because of the intemal pull-up transistor.

Tne gecondary functions are assigned tolhe 5 ping of port 4 as follows:

P3.0: Regular Por 110

P4.1; Regular Part 1O

P4 2/0M80;

Masler Input Slave Gutput of SPI cantrollar

P4.3/SCK:

Serial Clockof SPI controller

A4S

Maslter Quput Slave Input of SPI controller

L can drive CMOS inpuls witheut external pull-ups.
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