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2.5.2 ANUNNIBYOY JPgraph

. . . & & a 2
JPgraph i Object Oriented library 8 lun15 119051 FedoAvos JPgraph A9

eyt F 4
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2.5.3 dmvastmtliznoudisqveansiv
1. msasens
®  Spraph = new graph(250,150,"auto");
- winiiweiifimuaiia Anwnd1e A1uge Cache file name 19 “auto”
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2. MSMUUAVDDLOINS W
®  $praph->img->SetMargin(50,30,50,50);
- wisdiwes iy (veudhe , veuwn , veuuu , vouaa)
3. M9721 Scale
B $graph->SetScale("textint");
B SetScale('textint');
B SetScale('loglog');
®  SetScale('linlog";
- textint” W10de 99 x vty “ext type wozyay vzdiviieiiy
“mt”
- “loglog” ¥ logarithmic scale 18% “linlog” AMuALUVIFWTIY linear
scale
4. MInyYuYeIns v
ANTOMIUAUNITHYUYBN 310 TAD 2 methods Ao
®  Graph:image::SetAngle() : szuuuﬁﬁmmswuuﬂﬂﬂ

3 3

. .
B Graph:image::SetCenter() : sxu@ﬂﬁuunmwmmmuﬂumwﬁ

U q
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$graph->image->SetAngle(45); //mgunﬂﬂllﬂ 45 99M
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TBMILARINTIAIALDUAINUI

®  $graph->$graph->Set90AndMargin(50,40,0,20);
ﬂaﬁ%’uf‘:wunﬂﬂ"lﬂ 90 0971 0T MMUATH M TAesT 1E Ao vou
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Mseas1ansenay 3 5 luy

B $pl = new PiePlot3D($data);
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¥ $pl->SetSize(.3);

. o ar M = a » LY | L
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B $pl->SetCenter(0.45);
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WAP_Toolkit 2.0 i5u Tdsunsuil¥lunsdsunazeanuuy WAP Interface wog 14

Tlsunsu WinWAP Smartphone Browser Emulator L‘ﬁu Browser fi 19 lunmsnaeou

Code 10813713 lunsi@ou
<?xml version="1.0"7>
<IDOCTYPE wml PUBLIC "-/WAPFORUM//DTD WML i.1/EN"

"http://www.wapforum.org/DTD/wml_1.1.xml"™>

<!-- If WML 1.2 features are required, then use the following DOCTYPE

instead:
<IDOCTYPE wml PUBLIC "-/WAPFORUM//DTD WML 1.2/EN"
"http://www.wapforum.org/DTD/wmll2.dtd™>

-



<wml>

<!-- Possible <head> element here, -->

<template>
<!-- Template implementation here. -->
<do type="prev"><prev/></do>>

</template>>

<card id="card1" title="Card #1">

<1-- Possible <onevent> elements here. -->

<do type="unknown" label="Next"><go href="#card2"/></do>

<[-- Additional <do> elements here. -->>

<1-- Possible <timer> element here. -—>

<p align="center">
<!-- Card implementation here. -—>
<big><b>First Card</b></big>

</p>

<l-- Additional <p> elements here. -->

</card>

<card id="card2" title="Card #2">
<p align="center">
<big><b>Second Card</b></big>
</p>
</card>
<!-- Additional <card> elements here. -->

<fwml>
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sec Text(50) UM
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Order this document by ULN2803/D

@ MOTOROLA

Octal High Voltage,
High Current Darlington
Transistor Arrays

The gight NPN Darington connected transstors in this family of arays
are [deally suited for interfacing between o jogic level digitat circuitry {such
as T7L, CHMOS or PMOS/MNMOSZ; and the higher current/valtage
requirements of lamps. relays, prater harmmers or othes simllar locads fof a
broad range of compuier, Industrial. and consumer applicadons. Al devices
febture open—collector outpuls ana free 'wheelkng clamp dindes for fransient
suppress:on.

The LULN28D3 Is designes 1o be compatisle with stanaard TTL familes
while the LLN2B04 15 ostimized for & 10 15 vort megn tevel CHOS or PMOS,

MAXIMUM RATINGS (Ta = 25 C and rating apply 1o any ore device :n the
package, uniess otherwise noted.)

ULN2803
ULN2804

OCTAL PERIPHERAL
DRIVER ARRAYS

SEMICONDUCTOR
TECHNICAL DATA

Rating Symbol Valie Unit
Cutput Voltage Yo 50 v
Input Voltage (Excepl ULNZEC1} ) KY v F‘LASeI.'I?:UIfPI\:gI{(AGE
Cotlector Current — Contanious e 500 mA CASE 707
Base Currant — Contruous f2] 28 mh
Operating Ambent Tenperature Range A Cic+70 C
Storage Temperature Range Targ ~5510 +150 C
Junetion Temperatune T; 125 K PIN CONNECTIONS

R,z = EE°CAY

5 not excesd Mmaximui® curert Lol par criver

ORDERING INFORMATION

Characteristics
Cperating
input Temperatura
Device Campatibility Vi E(Max¥ic{Max) Range

2 L 50V CMOS
DLNZB03A | TT-. 58 Y CMOS RO WVISO0 mA Ta=Gto+70°C

ULNZB04A | Bto 15% CMCS, PRWOS

Y
£
L

%
£

]
| 2

Y JZ’
$ £ 1]
EE WL

H

i Memma, Ing. I3 Rev "
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ELECTRICAL CHARACTERISTICS {Ta = 25 C. uniess othersise noted)

78

Characteristic Symbol Min Typ Max tUnh
Qulput Leakage Current iFigure 1) ICEX nA
Mo=50V Ta=+10C; Al Types - - 190
Vo s tDY =280y Al Types —_ - 59
Vo= ROV =T3¢ W =60% ULN28D2 - - [04]
MO =RV Ta =T, M =10V ULN2834 - - 53
Coflector-Emitter Saturation Yoltage {Fugure 23 YOEsan Y
il = 35 mA. I3 = S0 pAj Al Tvpes - 1.1 Ph
(I = 203 o, 1y = 356 pAy Al Types - 0.%5 1A
(o= 13 ma, 15 = 260 pAd Al Types - C.45 11
Input Currert — Cr. Condtan i=igure 3) lijon} A
M) =174 ULN2802 ' - b.52 1.25
V=385V ULN2§D3 - 0.33 1.35
N =5.0V) ULN283d - 0.35 Uy
{Vy=12v) ULN2934 - 1.0 1.45
Inpui Vo'tage — Cn Condiion (Figure 51 Yliony Ve
NMeg =20V, I =300 mAy ULN2822 - - 13
Mop =20V i =200 ma) ULN25D3 - £
MNCE =20V 10 =250 mA) LILN28D3 - - 27
(YoE =20V ic =300 maj ULN2503 - - 30
MYCE=2.0%, 10 = 125 mA) ULNZ834 - - 58
(VoE = 2.0% {0 = 260 miy) ULN2834 - - 5.0
MoE =200 10 = 2TE mA) ULN283 - - TG
VeE = 20V 1 = 350 mA) LILN2894 - - L2V
Input Surrent — 24 Conditon [Fugare 33 Alf Types Higky ) 130 - uA
(I =8I pA Ty =+10°C)
OC Curent Gain {Figures 2} ULN283: hrg 10CC - - -
Mo =20V ln =30 mA)
Input Capacitance G - 15 25 pF
Tum-On Cetay Time ton - 0.25 1.0 us
[50% Ej o 5% Eny)
Tum—=2M Dalay Tne toft - 0.25 10 us
(B0% & 10 50% €0
Clamp Ciade Leakage Current (Figure £ Ta=+4256C IR - - =0 wa
VR=50YV) TA=+70°C 166
Ciamp Cicde Forsard Votage (“igure 7} VE - 1.3 0 v
Itp = 320 ma)

MOTOROLA ANALOG IC DEVICE DATA
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TEST FIGURES

{3ee Figurs Numbers in E'ecincal Charactenstics Table)

Figure 1. Figurs 2.
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Tpen

Figure 5, Figure 8.
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Figure 7.
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MAX232, MAX2321
DUAL ElA-232 DRIVERS/RECEIVERS

® Meet or Exceer) TIWEIA-232-F and ITU
Recommendation V.28

Cperate With Single 5-V Power Supply
QOperate Up to 120 kblt/is

Two Drivers and Two Receivers

130-V Input Levels

Low Supply Current. .. 8 mA Typical
Designed to be Interchangeable With
Maxim MAX232

ESD Protection Exceeds JESD 22

-~ 2000-V Human-Body Model (A114-A)

® Applications
TIA/EIA-232-F
Battery-Powered Systems
Terminals
Modems
Computers

descriptionfordering information

SLLED47) — FESBRUARY $088 — REVISED OCTOBER 2002
s ———

MAX232...0, OW, N, OR NS PACKAGE
MAX232) ... D, DW, OR N PACKAGE
{TOP VIEW)

C1+ [f1 l Vee

Vg, [[ 2 | GND

c1-[] 2 | T1OUT

cafla Il R1IN

c2-[]s I RICUT

vs [|& TN
T20UT {} 7 ] T2IN

a

[l R20UT

The MAX232 is a dual driverireceiver that includes a capacitive voltage generator to supply EIA-232 voltage
levels from a single 5-V supply. Each receiver converts EIA-232 inputs to 5-v TTL/CMOS levels. These
receivers have a typica! thresheld of 1.3 v and a typical hysteresis of 0.5 V, and can acoepl £30-V inputs. Each
driver corwens TTLICMOS input tevels into EIA-232 levels. The driver, receiver, and voltage-generator
functions are available as cells in the Texas Instruments LinASIC™ library.

ORDERING INFORMATION

ORDERABLE TOP-S1DE
T PAGKAGEY PART NUMBER | MARKING
PDIP {N} Tube MAX232N MAXZI2N
Tube MAX2320
SQiC (D) MAX232
Tape and reel MAX232DR
a*Cto 70°C
Tube MAX232DW
S0IC (DW) Max232
Tape and resl MAXZ2320WR
SOP(MNS) Tape and ree! MAXZ3IZNSR MAX232
PDIP (N) Tube MAX232iN MAXZ3ZIN
Tube MAX232(D
SCIC Dy MAXZ32|
—40°C lo 85°C Tape and reel MAX232I0R
Tube MAX232IDW
SB0IC (OW) MAXZ321
Tape and reel MAX232IDWR

T Package crawings, standarc packing quanlities, thermal data, symbdlization, and PCB design
Guidelines are avaitable at www i com/scipackage

Please he aware that an imporlani nolice concerning avalabiity, standard warranly, end use in criicai appiicetians of
Texes instruments semiconductor products and disclaimers thereta appears ef the end of this data sheet,

LINASIC is a trademerk of Texas instrunents,
M

PRODUCTION CATA informwiion {s coment s of pablicasion dey
Products canjosm 1D apechicaions pe) the bema of Texss iretromerss
ol necos i Hy inclede

Istirg of ol parameters

Copyright © 2002, Texas stuments Incorporated

TEXAS
INSTRUMENTS

MNBT SFFICE BON 6510006 ® DAL_AS TEXAS 75265 1



MAX232, MAX232|
DUAL EIA-232 DRIVERS/RECEIVERS

SLLS0471 - FEBRUARY 1985 — REVISED OCTOBER 2002
o

Function Tables

EACH DRIVER
INPUT | QuTPUT
TIN TOUT
L H

H L

H = high ievet, L = low
fevel

EACH RECEAVER

INPUT | OUTPUT
RIN ROUT

L H
H L

H = high level, L = low
level

ﬁ 14
TN - — TIOUT
10

7
- T20UT

logic diagram (positive logic)

TaN

R10UT

RtIN

o@
3 8
R20UT —-—w—--——-oq]; R2IN
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

lnput supply voltage: range, Yoo (see Note 1) ... .. . .. Lol .. 03Vtesy
Positive output supply voltage range, Vgy ... ... .., . Ve 03V 15V
Negative output supply voltage range, Vs_ e ... 03Vio-15Y
Input voltage range, V. Driver ... .. P o 03V Ves+ 03 Y
Receiver ... .. ... ... .. e 30V

Qutput voitage range, V. T10UT, T2OUT 0 Vg - 03Vio Vg +03V
R1OUT R2QUT . .. ... ... ... ..........-03VtoVoo+03V

Shont-circuit duration: T1OUT, T20UT .. ... .. ... .. ... [P Untimited
Package thermal impedance, 8, (see Note 2): D package ............................ 73°CW
CWopackage . . . ...... ... .. .. .. ..  57°CMW

N package ... ... ... ... ... ... BTCMWY

NSpackage . .............. ... .. ... B4°CAW

Lead temperature 1.6 mm {1/16 inch) from case for 10seconds  ......... ... ... ... ... ...... .. 280°C
Storage temperature range, Tepg ... . e .. —65°C1o 150°C

1 Stresses beyond those lisled under “absclute maximum ratings” may cause permanent damage tothe device . These are siress ratngs only, and
funztional cperation of the device at these or any olher conditions beyond those Indicated under “recammended cperating condlions” is nol
implied. Exposure to absclule-maximum-rated conditions for extended periods may affect device relishility.

NQTE 1: All witage vaiues are with respact to network ground {erminal.

2. The package thermal impedance is calculeted in accordance with JESD 53-7.

recommended operating conditions

MIN NOM  MAX | UNIT
Voo Supply vollage 45 5 55 v
Wik High-lavel input vaitage (THN.T2IN) 2 v
ViL Low-level input voltage (T1IN, T2IN} a8 v
R1IN, R2IN Recaiver input voltage +30 v
. MAXZ32 1] 70
TA Operaling frae-air temperalyre MAKZ] 10 5 oc

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Note 3 and Figure 4)

PARAMETER TEST CONDITIONS mik TrPE max | umir
Voo =585V, All outputs open,
ke Supply cumment TAs25°C 8 1] ma

+ All typical values are at Vo =5 V and Ta = 25°C
NOTE 3. Testcondittonsare C1-C4=1uFai Voo =5V 105V

TEXAS
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DRIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature range (see Note 3)

PARAMETER TEST CONDITIONS MIN  TYPT MAX| umiT
Voi  High-level outpul voltege T1OUT, T2oUT | RL = 3K o GND 5 7 \
VoL Low-level aulput vallaget THOUT T20UT | RL = 3k 1o GND -7 1KY
o Output resistance TIOUT, T2GUT  |Vge =Vg =0, Vp=12V 300 n
'OS§ Short-circuil cutput curmrenl TIOUT T20UT  |Vog =55V Yp=0 +10 mA
hs Short-circuil inpul current TN, T2IN V=0 200 pA

T All typical values are at Voo =5V, Ta = 25°C
1 The algebraic convenlion, in which the lzasi positive (mosl negalive) value is designated minimum, is used in this data sheel for logic veltage

levels only.
§ Nal more than one qutput should be shorted at a time.
NOTE 3: Testcondtions are C1-Cd=1uF etVec =5V 05V

switching characteristics, Voo =5 V, Ta = 26°C (see Note 3)

PARAMETER TESTCONDITIONS | MIN  TYP MAX| UNIT
. RL=3kita 7 kQ
SR Driver slew rate See Figure 2 ] vas
SR Driver iransition region slew raie See Figure 3 3 Vins
Dala rate One TCOUT switching 120 Kbil/s
NQTE 3; Tesl conditions are C1-Cd = 1uF ! Voo =5V 03V
RECEIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature range (see Note 3}

PARAMETER TEST CONDITIONS MmN TYrt wmax]| umir
VoH  High-Hevel culput voltage R1QUT, R20UT {igy =-1mA 3.5 v
VoL Low-fevel output voltaged RIQUT R20UT {loL =32 mA c4 v
VIT+ ;ﬁi‘:&ﬁ:;:'g“"g npul R1IN, RZN VeE =5V, Ta=25C 17 zal| v
IT- :ﬁ:::‘:;:;ﬂ:;":”"'"g Input R1IN, RZIN VeCES Y, Ta =25 08 12 v
Vhys  Inpul bysleresis voltage R1IN, R2IN Vee=5v 0.2 0.5 1 v
] Receiver input resistance R1IN, R2IN Ve =5 Ta =25C 3 5 7 k2

T Al typical values are at Vo = 5V, Tp = 25°C.
¥ The algebraic convention. in which Ihe least positive (mest negetive) value is designated minimum, is used in this data sheel for logic valtage

levels only.
NOTE 3. Test condiions are C1-Cd =1 pF et Voo =5V 0.5 Y

switching characteristics, Voo = 8 V, Ty = 26°C (see Note 3 and Figure 1)

PARAMETER TYP| UNIT
lPLH(R) Receiver propagetion delay time, iow- lo high-level oulput S00 ns
=9 L(R) Receiver propagation delay #me, high- o low-level oulput 500 ns

NOTE 3 Test conditions are C1-C4 =t pF at Voo =5y 1 05V

¢ TEXAS
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PARAMETER MEASUREMENT INFORMATION

Yee
—
R =1.3 k2
RiIN L
Puiss R';lr" Sae Nots C
Ganerator ——*~ o I
|sae Note A)
€y =50 pF =
I {see Nate B)

TEST CIRCUIT

|
\ Lo v
nput i 0% 90% |
10% i 50% 50% N 1p% av

'« — 500Ns -

“0ns o —+ —10ns
I |

b
tPHL ‘ F—-:— PLH
{ | YoH
Cutput 15V 15V
***** Yoo
WAVEFORMS

NOTES. A The pulse generator has the following characterisiics: 20 = 50 0, duty cycle < 50%.
B. C includes probe encjig capacitance.
C Al diodes are 1N3064 or equivalent.

Figure 1. Receiver Test Circuit and Waveforms for teprL and tp y Measurements
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PARAMETER MEASUREMENT INFORMATION

Pulse TiIN or THN TIOUT or T20UT
Generatar » EIA-232 Quiput
{see Nota A}
RL

j— Cp =40 pF
1

{see Note B)

TEST CIRCUIT

Input

Output

it e - W mn

0.8 Woy - Vo)

DB (Vo - ¥Yau)
SR ' oL QOH

'm
WAVEFORME

oL

NCTES: A. The pulse generatar has the Tollowing characteristics: Zg = 50 Q. ouly cycle < 50%
B. CL includes prabe and jig capacitance.

Figure 2. Driver Test Circuit and Waveforms for tpy and tp) y Measurements (E-us Input)

Pulse

H = E1A-232 Oulput
{see NoleuA] Dﬂb ; 2 pu
3 § ,_E Cp=25nF

TEST CIRCUIT
<ibns —w b— —»l le— <tons
nput | |
| 90% 0% |
104 7 15v 15V N 10%
et
t ™ e R
| |
‘ L VoH
output IV R | v
-3V
v v A vau
SR BV

trHL O frim

WAVEFORMS
NQTE A:  The puise generptar has ihe following charactenstics: 2 = 50 02, duty cycle < 50%.

Figure 3. Test Circuit and Waveforms for tty, and tr y Measurements (20-us Input}
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APPLICATION INFORMATION

sv
—
Covpass =1 uF T
16 ]
= cat TS 1F
vee
1 c1+ z -
o »
SR ST B Vse >a3v
- 6
4 _
vg [—— 1—- a5y
I e E=13 5
€2 IuFs | G4~ 4pF
cz- T
" B P 1 Eia-232 outpue
From CMOS or TTL 10 7
S g ™~ T £iA.232 Quiput
12 13
— 12 T e EJA-232 Input
To CMOS or TTL
2 ov a1 +® ma2zingut
;15
GND

13 can be connected to Ve or GND

Figure 4. Typical Operating Circuit
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Features

* Compatible with MCS-51 ™ Products

* 8K Bytes of In-System Reprogrammable Downioadable Flash Memory
~ 8P Serial Interface for Program Downloading
— Endurance: 1,000 Write/Erase Cycles

2K Bytes EEFROM
- Endurance: 100,000 Write/Erase Cycles

4.0V to 6Y Operating Range

Fully Static Operation: 0 Hz to 24 MHZ

Three-Level Program Mamory Lock

256 x 8-bit Internal RAM

32 Programmable 1fO Lines

Three 16-bit Timer/Counters

Nine Intermupt Sources

Programm abie UART Serlal Channet

SPI Serial Interface

Low Power |die and Power Down Modes

= Interrupt Recovery From Power Dowh

Programm able Watchdog Timer

Dual Data Pointer

Power Off Flag

I N T T T TR .

. .

Description

The ATB9S5B252 is a low-pawer, high-performance CMOS B-bit microcamputer with
BK byies of Dowrloadable Fiash programmabie and erasable read cnly memory and
2K bytes of EEPROM. The device is manufactured using Atmel's high density nonvol-
atile memory technology and is cornpatible with the industry standard 80C51 instruc-
tion set and pinout. The on-chip Downicadable Flash allows the program memory to
be reprogrammed in-system through an SPI serial interface or by a comventional non-
volatile memory programmer. By combining a versatile 8-bit CPU with Downloadable
Flash on a monolithic chip, the Atmel ATBIS8252 is a powerfu! microcomputer which
provides a highly flexible and cost effective solution to many embedded control appli-
cations.

The ATB958252 provides the following standard features 8K bytes of Downloadable
Flash, 2K bytes of EEPROM, 256 bytes of RAM, 32 /O lines, programmable watch-
dog timer, two Data Pointers, three 16-bit timer/counters, a six-vectar twa-level inter-
rupd architecture, a full duplex serial port, on-chip oscillator, and clock circuitry. in
aadition, the ATB9S8252 is designed with static logic for operation down te zera fre-
quency and supports two software selectable power saving modes. The Idle Mode
stops the CPU while atlowing the RAM, Emerfcourters, serial pert, and interrupt sys-
tem to continue functioning. The Power Down Mode saves the RAM contents but
freezes the oscillator, disabling atl cther chip functions until the next interrupt or hard-
ware reset

The Downloadable Flash can be changed a single byte at a time and is accessibie
through the SPI serial interface. Holding RESET active forces the SPI bus irto a seriat
programming interface and allows the program memory to be written to or read from
unless Lock Bit 2 has been activated.

AIMEL

g7

8-Bit
Microcontroller
with 8K Bytes
Flash

ATB9S8252

0401D-A-12197
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Pin Configurations

POIP
———
et 4:Evcc

(TREGP 2 saEF':(mt.m
e12ody 2 PP AL
P1Ige 23s LLEATem
EErags 35 DPCE AL
o5, Piade a8 TG 4 (484
sy P16 7 3a[0FC 5 jALE)
SCKF T8 E]P?‘Eil:tﬁ\
RET 0 47 [IFC 1AL

RO P3O G 31 DERvPR
TR EE 30 FALEARE:

(Mo P2 7012 1 nPER
aRTY: g ai1a HDPET a5,
moP3a]1a 23 DFPIE R
mirsdis WHPI5aLy)
(" P3e] 8 25?»:211.”2:
g Lok i 24 IPIA ALY
wTaczc]ig TIDPFTA
WTai L] 221185 1 (Ag
GHD 26 21 PTG (aF)
POFPTCFP

ansye st 5 [1P04 (AT
[CEOLIETaH 3z [IPI 5 (A0S)
SCK P T3 31 [P 6 (AD8)
R s A [EPITIAOY
RO EYA$ 26 O ERMPE
rods 26 ONG
XL PI IO F 7 IR
(N PI 28 2 DFSEN
(RTT Paac]s S[IF7 2 ATY;
TmPIsC{m F2ha14)
TyPISO N 23R8 A
DErETrESE oL
ToTooJoguoCo
Ero-OpB-mA S
FEFiflFries
G5~ " BHEEDE
1 EEEES]

Pin Description

Vee

Supply voltage.
GND

Ground.

Port 0

Poit 0 is an 8-bit open drain bidirectional #O port. As an
output port, each pin can sink gight TTL inputs. When 1s
are written to porl 0 pins, the pins can be used as high-
impedance inputs.

Forl 0 can aiso be configured to be the multipiexed Jow-
order address/data bus during accessas to external pro-
gram and data memory. In this mode, PO has internal pul-
lups.

4-108

pee s asey
[ & (a0
PP 6 106,
PPt 7 (Ao
pEAvFR

: pre
Lie=RTSRF} 31 P AEPROG
(NTRIFI20e 32 [APSER
(RTF3a]1s 91 [rPIT Ars)

(TIP3 T8 0 PPT 6 it
8PS Aty

Port 0 also receives the code bytes during Flash program-
ming and outputs the code byles during prograrn verifica-
tion Fxternai pullups are required during program verifica-
tien.

Fort1

Port 1 is an 8-bit bidirectional /O port with internal pullups.
The Fort 1 oulput buffers can sink/sourse four FTL Inputs.
When 1s are written to Port 1 pins, they are pulied high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current {1, ) because af the internal pullups.

Some Port 1 pins provide additional functions. P1.0 and
P1.1 can be configured to be the timer/counter 2 external
count input {P1.0/T2) and the timer/counter 2 trigger input
(P1.1T2EX), respectively

ATB89S8252 messsssse————————
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Block Diagram

FOO - POT
AAAAA

PORT ¢ DRIVERS

P20 - P27

AT8958252

-
— 53
¥
RAM ACDA PORT 0
EEPROM ReGISTER ¥ RAN LATCH s FLASH
3 'y
|
L 4
PROGRAM
B STACK
REGISTER acc POINFER i
< BUFFER
™P2 ™R
i
i
N . PC
ALU INCREMENTER
INTERRUPT, SERIAL PORT,
AND TIMER BLOCKS
PAOGRAM
pEW COUNTER
TIMING IINSTRIJCTION r L 4
AN coﬂ;gu REGISTER DPIR
WATCH POAT 3 port 1 || sy FAOGASM
DOG LATC wtcH || sort [ ™ loee
r Y
osc
PORT 1 DRIVERS

=l

Pi0 - P37

AIMEL

P10 - P17
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Furthermore, P1.4, P1.5, P1.6, and P1.7 can be configued
as the SPI slave port select, data input/output and shift
clock input/output pins as shown in the following table.

Port Pin | Altemate Functions
‘Mo T2 (external count input to Timer&ounter 2),
clock-out
CP1d T2EX {Timer/Counter 2 caplurefreload trigger
and direction control}
- P14 58 (Siave port select input)
. P15 MOSI (Master data output, slave data input pin
for SPI channel)
P1.6 MISO (Master data input, slave data output pin
far SPI channel)
P1.7 SC¥ {Master clock output, slave clock input pin
for SPI channel) ;

Port 1 also receives the jow-order address bytes during
Flash programming and verification

Port2

Poit 2 is an 8-bit bidirectional ¥Q port with internai pullups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s are wrilten to Port 2 pins, they are pulted high by
the interna! puilups and can be used as inputs. As inputs,
Pornt 2 pins that are externally being pulled iow will source
current (I, ) because of the internal pullups.

Port 2 emits the high-order address byte during Tetches
frem exiernal pregram memory and during accesses o
external data memory that use 15-bit addresses (MOVX @
DPTR). In this application, Port 2 uses streng internal pul-
lups when emitting 1s. During accesses to external data
memory that use 8-bit addresses (MOVX @ RI), Port 2
emits the contents of the P2 Special Function Register.
Port 2 alsc receives the high-order address bits and some
controt signals during Flash programming and verification.

Port 3

Port 3 is an B bit bidirectional 1 port with internal puitups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pirs, they are pulled high by
the internal pullups and can be used as inputs. As inputs.
Pant 3 pins that are externally being pullec low will source
current (i, ) because of the pullups.

Port 3 aleo serves the functions of various speciai features
of the AT89S8252, as shawn in the following table.

Port 3 also receives some controt signals for Flash pro-
gramming and verification

4-108

Port Fin ! Aiternate Functions
P30 ' RXD (serial input port)
P31 TXD {serial outpu;’[‘:_t;t)
P32 TNTO (external interru;t D)
P33 TNT1 {external interrupt 1)
P3_4 TO (timer D external input) T
P35 T1 (timer 9 extarnal input}
: P36 WR (external data memary write strobe)
P37 RD (external data memory read sirobe)
RST

Reset input. A high on this pin for twe machine cycles while
the oscillator is running resets the device,

ALE/PROG

Address Latch Enable is an cutput pulse for latching the
low byte of the adcress during accesses to external mern-
ory. This pin is aiso the program pulse inpul (PROG) during
Fiash programming.

In normal operation, ALE is emitted at a constant rate of 1/6
the osgcillator frequency and may be used for external tim-
ing ar clocking purpeses. Note, however, that one ALE
pulse 15 skipped during each access to external data mem-
ory.

If desired, ALE operation can be disabled by setling bit D of
SFR location BEH. With the bit set, ALE is active only dur-
ing a MOVX or MCVC instruction. Ctherwise, the pin is
weakly pulled high. Setting the ALE-disabie bit has no
effect if the microcontroiler is in external execution mode
PSEN

Program Store Enable is the read strobe to external pro-
gram memory.

When the ATB9SH252 is executing code from external pro-
gram memory, PSEN is activated twice each machine
cycle, except that two PSEN activations are skipped during
each access to externai data memory.

EANgp _

External Access Enable. EA must be strapped to GND in
order to enable the device to fetch code from external pro-
gram memory locations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be
internally latched on reset.

EA should be strapped to Vo for internal program execu-
tiens. This pin atsa receives the 12-vait programming
enable voltage (Vep) during Flash programming when 12-
volt programming is selected.

AT8958252 mssesssss——
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Timer 0 and 1

Timer O and Timer 1 in the ATB9SB252 operate the same
way as Timer 0 and Timer 1 in the ATBIC51, ATBOCS2 and
ATBSCS5. For further information, see the October 1995
Microcontrolier Data Book, page 2-45, section titled,
"Timer/Counlers.”

Timer 2

Timer 2 is a 16 bit Timer/Counter that can operate as either
a timer or an event counter. The type of operation is
selected by bit C/TZin the SFR T2CON (shown in Table 2)
Timer 2 has three operating modes: capture, auto-refoad
(up ar down counting), and baud rate generator. The
modes are selected by bits in T2CON, as shown in Table B.
Timer 2 consists of two 8-bit registers, TH2 and TL2. In the
Timer function, the TL2 register is incremented every
machine cycle. Since a machine cycle consists of 12 oscil-
lator periods, the count rate is 1112 of the osciflator fre-
quency.

In the Counter function, the register is incremented in
response to a 1-10-0 transition at its corresponding external
input pin, T2. In this function, the external inpul is sampled
during 85P2 of every machine cycle. When the samples
show a high in one cycle and a low in the next cycle, the
count is Incremented. The new count value appears in the
register during S3P1 of the cycle foliowing the ore in which
the fransition was detected. Since two machine cycles (24
oscillator periods) are required to recognize a 1-to-0 transi-
tion, the maximum count rate is 1/24 of the oscillator fre-
quency. To ensure that a given level is sampled at least
once before it changes, the fevel should be heid for at least
one full machine cycle

Figure 1. Timer 2 in Capture Mode

S e
| OSC [k 82 _
- : [E— i l Cm2 =0 ~—-

| o

—— CiTz = 1 TR2
[ -

i

CONTRCL

Table 8. Timer 2 Operating Modes

RGLK+TCLK | CPIRLZ | TR2 | MODE
0 0 1 16-bit Auto-Reload
0 1 1 16-bit Capture
1 x 1 Baud Rate Generator
{ X X o |om B

Capture Mode
In the capture mode. two options are selected by bit
EXEN2 in T2CON. If EXENZ = Q, Timer 2 is a 16 bit timer
or counter which upon overflow sets bit TF2 in T2CON.,
This bit can then be used to generate an interrupt. If
EXENZ = 1, Timer 2 performs the same operatian, but a |-
to-0 transition at external input T2EX also causes the cur-
rent value in TH2Z and TL2 to be captured into RCAP2H and
RCAP2L, respectively. In addition, the transition at T2EX
causec bit EXF2 in T2CON to ba set. The EXF?2 bit, like
TF2, can gererate an interrupt. The capture mode is illus-
trated in Figure 1.

Auto-Reload (Up or Down Counter}

Timer 2 can be programmed to count up or down when
configured in its 16 bit auto-reload mode. This feature is
invoked by the DCEN (Down Counter Erable) bit located in
the EFR T2MOD {(see Tabie 9). Upan reset, the DCEN bit
is set to 0 so that timer 2 will default to count up. When
DCEN is set, Timer 2 can count up or down, depending on
the value of the T2EX pin.

Figure 2 shows Timer 2 automatically counting up when
DCEN = 0. In this mode, two options are selected by bit
EXENZin T2CON. IF EXENZ = 0, Timer 2 counts up to

ne | e T2 |-

VERFLOW

D

T2 PIN CAPTURE!
L
TRANSITION
TIMER 2
~DETECTOR INTERRUFT

ToEX PN [T T

4114
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OFFFFH and then sets the TF2 bit upon averiow. The over-
flow also causes the timer registers to be reloaded with the
16 bit value in RCAP2H and RCAPZL. The values in
RCAP2H and RCAP2L are preset by software If EXEN2 =
1, a 16 bit reload can be triggered eflher by an overflow or
by a 1-to-0 transition at external input T2EX. This transition
also sets the EXF2 bit Both the TF2 and EXF2 bits can
generate an interrupt if erabled,

Setting the DCEN bit enables Timer 2 ta count up ar down,
as shown in Figure 3. In this mode, the T2EX pin controls
the direction of the count. A logic 1 at T2EX makes Timer 2
count up. The timer will overflow at OFFFFH ard set the
TF2 bit. This overflow also causes the 16 bit value in

Figure 2. Timer 2 in Auto Reload Mode (DCEN = 0)

]

RCAP2H and RCAP2L to be reloaded into the timer regis-
ters, TH2 and TL2, respectively

A logic O at T2EX makes Timer 2 count down. The timer
underflows when TH2 and TL2 equal the values stored in
RCAPZH and RCAP2L. The underflow sets the TF2 bil and
causes OFFFFH to be reloaded into the timer registers.
The EXF2 bit toggles whenever Timer 2 overflows or
underflows and can be used as a 17th kit of resolution. In
this aperating mode, EXF2 does not flag an interrupt

_‘CJ'TE =0
4 —
D CGT2 = 1
TIMER 2
T2 PN INTERRUPT
+
TRANSITION 'k'EI* :
DETECTOR l ,D_‘
TEX PN [ |-~  u w-{'];} . % EXF2 |‘
| conTROL
EXEl
Tabla 8. T2MOD—Timer 2 Mode Cortroi Register
| T2MOD Address = 0CoH Resat Value = XXX XX008 ’
Not Bit Addressatle
- - | - - — - T20E DCEN
Bt 7 8 R 4 3 2 1 ; 0
Symbol Function
— Nat implemented, reserved for future use
. T2CE Tirer 2 Output Enabie bit.
DCEN ‘When set, this bit alows Timer 2 to be configured as an up/down counter.

AlmEL

4116

92



ATEL

Figure 3. Timer 2 Auto Reloac Made (DCEN = 1)

(DOVWN COUNTING RELOAD VALUE) TOGGLE
[ o [ o | -
T 7 T
T2 = 0
ST A oo W gy S SR N
4
- TR =1 TIMER 2
INTERRUPT

o]
COUNT

{UP COUNTING RELOAD VALUE) DIRECTION

TZ2EX PIN

Figure 4. Timer 2 in Baucd Rate Generator Made
TIMER 1 OVERFLOW

-~ NOTE: CSC FREQ. IS DVIDED BY 2. NOT 12

......... i
LI TR2 ‘
cA2 =1 !
- | ol
T2 PIN I S R S [
RCAP2H | RCAPZL
TRANSITION i |
DETECTOR -
T T TIMER 2
- e EXF2 * IMTERRUPT
CONTROL
EXENZ
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Baud Rate Generator

Timer 2 15 selected as the baud rate generator by setting
TCLK and/or RCLK in T2CON (Tabie 2). Note that the baud
rates for transmit and receive can be different if Timer 2 is
used for the receiver of fransmitter and Timer 4 is used for
the other function. Setting RCLK andior TCLK puts Timer 2
into its baud rate generator mode, as shown in Figure 4
The baud rate generator mode is similar to the auto-reload
maode, in that a rollover in TH2 causes the Timer 2 registers
o be reloaced with the 15 bit value in registers RCAFZH
and RCAP2L, which are presel by software

The baud rates in Modes 1 and 3 are determined by Timer
2's overflow rate according to the following equation.

Mcdes 1 and 3 Baud Rates = MM
The Timer can be configured for either timer or counter
aperation. fn most applications, it is corfigured for timer
operation {CP/T2 = 0. The timer operation is different for
Timer 2 when it is used as a baud rate generator. Normaily,
as a timer, it increments every machine cycle (at 1/12 the
oscillator frequency). As a baud rate generator, hawever, it
increments every state time (at 1/2 the oscillator fre-
quency). The baud rate formula is given below.

Flgure 5. Timer 2 in Clock-Out Mode

Modes 1 and3 _ Osciliator Frequency
Baud Rate 32 x [65536 - (RCAPZH,RCAP? )

where (RCAP2H, RCAP2L) is the corfent of RCAP2H and
RCAP2L taken as a 16 hit unsigned integer.

Timer 2 as a baud rate generator is shown in Figure 4. This
figure is vahd only if RCLK cr TCLK = 1in T2CON. Note
that a rollaver in TH2 does not set TF2 and wili not gener-
ate an interrupt. Note too, that if EXEN?2 is set, a 1-10-0
transition in T2EX will set EXF2 but will not cause a reload
from (RCAP2H, RCAP2L) ta {TH2, TL2) Thus when Timer
2is in use as a haud rate generator, T?EX ¢an be used as
an exira external interrupt.

Note that when Timer 2 is running (TR2 = 1) as a timer in
the baud rate generator mode, TH2 or TLZ should not be
read from or written to. Under these conditions, the Timer is
incremented every state time, and the results of a read or
write may not be accurate. The RCAP2 registers may be
read but should not be written to, because a write might
overlap a reload and cause write and/or reload erors. The
timer should be turned off (clear TR2) before accessing the
Timer 2 or RCAP2 registers.

TL2

TRANSITION
_ DETECTOA

Pd Y .
(T2Ex) \ }

‘ TH2
’j (8 BITS} . (B BITS) *
—

T20E (T2MOD.1)

IR RRRNe S I EFs . .» TIMER 2
T 4”71 ¥ INTERRUPT
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Pregrammable Clock Out

A 50% duty cycle clock can be programmed 1o come out on
P1.0, as shown in Figure 5. This pin, besides being a regu-
lar I/ pin, has two alterpate functions. It can be pro-
grammed to input the external clock for Timer/Caounter 2 or
to output a 50% duty cycle clock ranging from 61 Hz to 4
MHz at a 16 MHz cperating frequency

To corfigure the Timer/Counter 2 as a clock generatar, bit
GIT2 (T2CON. 1) must be cleared and bit T20E (T2ZMOD.1)
must be set. Bit TR2 (T2COM.2} starts and stops the timer
The clock-out frequency depends on the osciliator fre-
guency and the reload value of Timer 2 capture registers
{RCAP2H, RCAP2L), as shown in the following equation.

_ Cscilator Frequency
Clock Out Frequency = 4 et (RCAPRTRCAPZ 7]

In the clck-out made, Timer 2 rollovers will nat generate
an interrupt. This behavior is similar to when Timer 2 is
used as a baud-rate generator. It is possible to use Timer 2
as a baud-rate generator and a clock generator simulta-
neously. Note, however, 1hat the baud-rate and ciock-out
frequerkies cannot be determired independently from one
another since they bath use RCAP2H and RCAP2L.

Figure 8. 5P| Biock Diagram

UART

The UART in the AT89S8252 operates the same way 2s
the UART in the ATBICS1, ATBSCSZ and ATBSCSS. For
further information, see the October 1995 Microcontroller
Data Book, page 2-49, section titied, "Serial Interface.”

Serial Peripheral Interface

The serial peripheral interface (SP1) 2llows high-speed syn-
chranous data transter between the AT8958252 and
peripheral devices or between several AT8858252
devices. The AT89SB252 SPI features include the follow-

ng

+ Full-Duplex, 3-wWire Synchronous Data Transfer
+ Master or Slave Operation

1.5-MHz 8it Frequency {max )

LSB First or MSB First Data Transfer

Four Programmatie Bit Rates

End of Transmission imerrupt Flag

Wirite Gollision Flag Protection

Vvakeup from |dle Mode (Slave Mode Only)

.

+

.

OSCILLATOR i

MS8

DIVIDER |
+4+16-64+128 o

“® | BRIl SHIFT REDISTER |1
‘ READ DATA BUFFER |
i bl
[

LSB

PIN CONTROL LOGIC

2
&

_SF| CLOCK (MASTER
SELECT T
z g
al o
@
i i 4 YSTH..
i SPICONTROL i —
- ;I' - — ol e B N
5 w e ~| D o
¢ e 88 8 2 5 &g
B : i /
SPi STATUS REGISTER |
F L )
I 8, = 8, .
TN
a
.

SPIINTERRUPT INTERMNAL
REQUEST DATA BUS
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The interconnection between master and slave CPUs with
SPiis shown in the following figure. The SCK pin is the
clock output in the master mode but is the clock input inthe
slave mode. Writing 1o the SP! data register of the master
CPU stants the SPi clock generator, and the data written
shifts out of the MOSI pin and into the MOSH pin of the
slave CPL. After shifting ore byte, the SPI glack generator
stops, setting the end of transmission flag (SP!F). i both
the 5P| interrupt enable bit (SPIE) and the serial port inter-
nupt erable bit (ES) are set, an interrupt is requested

Figure 7. SPI| Master-Slave Interconnection

The Slave Select input, S5/P1.4, is set low to select an
individual SP) device as 2 slave When S5/P1 4 is set high,
the SPI port is deactivated and the MOSIP1.5 pincan be
used as an input.

There are four combinations of SCK phase and polarity
with respect {o serial data, which are determined by control
bits CPHA and CPOL. The SPI data transfer formats are
shown in Figures 8 and 5.

MSB  MASTER LSB o0 \use: MSB  SLAVE LSB
— E B-BIT SHIFT REGISTER -{ &-BIT SHIFT REG\S?_R;"—I
N T— MOSI MOS! 1 J
SN ] w08, —
|
I
C s [ ack SCK ‘
CLOCK GENERATOR] ™ 58
—

Figure 8. SP! transfer Format with CPHA = 0
SCK CYCLE # J

{FOR REFERENCE)
8CK (CPOL-D)

SCK (CPOL=1)

MOS|
{FROM MASTER)

MISO
{FROM SLAVE)

65 (TO BLAVE)

"Not defined but normally MSB of character just received

AlmE}
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Figure 11. Oscillator Connections

c2
—I—e— 4 XTAL2
L
K
o) ——-o— | T
*— GND
¥

Note:  Note: C1, C2=30 pF + 10 pF for Crystals

= 40 pF = 10 pF for Ceramic Resonators

Oscillator Characteristics

XTAL1T and XTAL2 are the input and oulput, respectively,
of an inverting ampilifier that can be configured for use as
an en-chip oscillator, as shown in Figure 11. Either a quartz
crystal or ceramic resonator may be used. To drive the
device from an external clock source, XTAL2 should be left
unconnected while XTAL1 is driven, as shown in Figure 12,
There are no requirements on the duty cycle of the external
clock signal, since the input to the internal clocking circuitry
is through a divide-ty-twa flip-flop, but minimum and maxi-
mum voltage high and low time specifications must be
observed,

Idle Mode

in idle mode, the CPU puts itself to sleep while all the on-
chip peripherals remain active. The mode is invoked by
software. The content of the on-chip RAM and all the spe-
cial functions registers remain unchangec during this
mode. The idle mode can be terminated by any enabled
interrupt or by a hardware reset

Mote that when idle mode is terminated by a hargware
reset, the device normally resumes program execution
fram where it left off, up to two machine cycies before the

Figure 12, External Clock Drive Configuration

NC XTAL2
EXTERNAL
OSCILLATOR -—-———{ XTAL1
SIGNAL
——— GND
=

internal reset algorithm takes control. On-chip hardware
inhilits access to internal RAM in this event, bl access to
the port pins is not inhibited. To efiminate the possibility of
an unexpected write to a port pin when idle mode is termi-
nated by a reset, the instruction following the one that
invokes idle mode shouid not write to a port pin or to exter-
nal memory

Power Down Mode

In the power down maode, the oscillator is stopped and the
instruction that invokes power down is the last instruction
executed. The on-chip RAM and Special Function Regis-
ters retain their values until the power down made is termi-
nated. Exit from power down can be initiated either by a
harghware reset or by an enabled external interrupt Reset
redefines the SFR's but does not change the on-chip RAM.
The reset should not be activated before V. is restored o
its normal operating level and must be held active long
enough to allow the osciiator o restart and stabilize

To exit power down via an interrupt, the external interrupt
must be enabled as level sensitive before entering power
down. The imerrupl service routine starts at 16 ms (nomi-
nal) after the enabled interrupt pin is activated.

Status of External Pins During Idle and Power Down Modes

ATMEL

Mode | Program Memory \ ALE PSE| PORTO PORTY PORT2 PORTA
idie ! Irternal by 1 Data Data Data Daia
ide - External 1 1 Floal Data Address Data
Power Down internal ol a Data Data Data Data
Power Down External a a l;-lcat Data Data Data
411
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Figure 14. Programming the FlashVEEPROM Memory

+5Y

AT@358252 ?

anpr. PO AT oy Vi |
D00OHZ7FFH _
M F20 - P25 PO |4 i

) INSTRUCTION R

{—»| P2d S— INPUT T

/

SEE FLASH | 2 ALE e PROG -
PROGRAMMING ¢ M P27 DATA OUTPUT
MODES TABLE | M P2s CLOCK 1N ——¥
¥ Pat B}

KTALZ ER l— v,

3-24 MHz -

T

L —

- ;

T

1

* ——{ XTAL1 RST j— V,, —

oo psEN —

= ki

Figure 18. Verifying the Flash/EEPROM Memory

AIMEL

+5Y

ATB9S8252 o

aopr. AU AL by Ver

DOOCH/Z7FFH PGM DATA

L—w P20 - P25 PO —m (USE 10K

AB - AT3 FULLUPS)

/ P26 ALE |¢ v,

SEE FLASH | P27

PROGRAMMING Fag

MODES TABLE -

M P27

[ - 4 XTAL2 EA |4 -—— V..

|

324 MHz | E
T
e XTal1 RST [— - ¥,
GND FSEN

4-126
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Figure 15. Flash/EEPROM Serial Downloading
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Absolute Maximum Ratings*

Operating Temperature.......................... .. -55°C o +125°C TNOTICE:
Storage Ternperature.. ... ... ... -86°C to +150°C

Voltage on Any Pin

with Respect to Ground L0V o +7.0V

Maximum Operating Voltage. . . .. B8V

DC Output Current .. 15.0mA ‘

DC Characteristics

Stresses beyond those listed under “Absolute
Maximum Ratings” may cause permanent dam-
age ta the dewice. This is a stress rating only and
funcliona! cperation of the device at these or any
ather conditions beyond those indicated in the
operational sections of this specification is nol
implied. Expasure to absolute maximum rating
canditions for extended periods may affect device
rediabifity

The values shawn in this table are valid for T4 = -40°C to 85°C and Vee = 5.0V 1 20%, uniess otherwise noted.

Symbol | Parameter | conation Min Max Units
vy Input Low Voltage " (Excopt EA) -05 02Vee-01| v
Vi | Input Low Voltage (EA) 05 0.2Vee-03 v
Vig Input High Voltage (Exceapt XTAL1, RST) 02V 0.9 Voo +05 v
Vi Input High Voltage (XTALY, RST) 07 Voo Voo +05 v
Outpul Low Voltage m
Yo (F,":fts 123 lo, = 1.8 mA as v
Qufput Low Voltage ' -
Vou | (Forto, ALE. PSEN) oL = 32 mA 08 v
low = 50 HA, Vo = 5V + 10% 2.4 v
Output High Voltage -
1 Vo (Ports 1,2,3, ALE, PSEN) o = 25 pA 075 Vee v
: Yon = -10 A 0.8 Ve Lo
tom = -B0O UA, Vee = 5Y £ 10% 24 v o
Output High Voltage _
Von (Port Oin External Bus Mode) Tlﬁ?‘._— -300 uA 075 Voc v
lopt = -80 A 0.8 Vee v
o Logicai O Input Current {Ports 1,2,3) | ¥ =045V -50 1A
n Logical 110 0 Transition Current (Ports 1,2,3) | Vg =2V, Ve =5V 1 10% -650 A
nt
W b 6 e Curre 0.65< Vi < Voo 0 A
RRST Reset Puﬁdown Resistor ] 300 KX
Cio Pin Capacitance Test Freq. = 1 MHz, Ty = 26°C 10 pF
Active Mode, 12 MHz 25 mA
Power Supply Current
Idle Mode, 12 MHz 8.5 mA
|
,ce Vgg = BV 100 PA
; Power Down Mode '@
I Vee T I 4 A
Motes. 4. Under steady state (non-transient) conditions, |y Maximum total I, for all output pins: 71 mA

must be externally limited as tollows:
Maxirmum Il per port pin: 10 mA
Maxirmum g per 8-bit part:

Port 0: 26 ma

Ports 1, 2, 3 15 mA

ATEL

If I, exceeds the test condition, Vo, may exceed the
related specification. Pins are not guaranteed to sink
current greater than the listed tesl conditions.

Minimum Ve for Power Down s 2V

4-128
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External Program Memory Read Cycle

T .
-ltpum
PSEN v 7
PORT 0 —
PORT 2
External Data Memory Read Cycle
et ¥
ALE AT i T S
— banan
mN ....... S é tU.DI' — \\,,,,, !
— YipH —m
4 by ——H

Ao ST S

rlay v * bz

------ » «‘L tanon

s toaz 4

PORT 0 -+ A0 a7 FROM AI OR DPLE {7

e tavwn ™
— o by

PORT 2 .

ATMEL
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gilemsAadslsunsy

1. VB.NET
1.1 T WS File Setup 101183 vB ndduiiandmd 1A Debug Himsaada

¥ r
Iﬂﬁllﬂiulﬂﬂﬁmﬁﬁﬂﬁﬂﬁ setup.exe

'11.2.50

Welcome to the 1.2 50 Setup Wizard

The installer will guide you through the steps requirad to install 1.2.50 on your computer,

WARNING: This computer program is protected by copyright law and international treaties.
Unauthorized duplication or distrbution of this progiam, or any portion of it, map result in severe civil
of ciiminal penalties, and will be prosecuted to the maximum extent possible under the law.

Cance} j

U a1 nihanmsdedalsunsu
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a or c? = o o = ] % 4 = 4
1.2 uiainaudiaadnudaafemfianiiaiene 1S oo 18aan Next 1ih5ouq

1250

Select Installation Folder

The installer will install 1.2.50 to the following folder.

Ta install in this folder, click "Mext". To install to a different tolder, enter it below or click ""Browse".

Folder:
iE:\Prugram Files\Microsoft\1.2 504 T Browse...

Disk Cost...

Install 1.2.50 for yourself, of for anyone who uses this computer:

™ Evervone
& Just me
Cancel é < Back i
L )
31 22 wihaensdads Tusunsu(de)
#1.250

Confirm installation

The instaker is ready lo instalt 1.2.50 on your computer,

Click “Next' ta start the installation.

Cancel | <Back |

7 43 wihanmsasds Tlsunsuae)



1.2.50 iz being installed.

Please wait...

B |

JU 2.4 wiharansaadsTdsunsucae)

111

4 g w & o ¥ Y g g o a o
1.3 uJE)l.ffﬁi]l!.ﬁ'ﬁ]zﬂuﬂu]i]@qﬂﬂ’lﬂ nh"fﬂﬂ Close lﬂuﬂuiﬁﬁi}ﬁuﬂ1ﬁﬂﬂﬂﬂ

Tlsunsu

H1.250

Installation Complete

1.2.50 has been successfully installed.
Click "Close' lo exit.

Please use Windows Update to check for any critical updates to the NET Framework.

i

] ¥
JUN as nihaansaans Tisunsu(@n)
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A [ = 3 d = ¥ ¥ d 1 [ A o = 5
L4 lUaMNITAasiasasuuIsoma? ﬂfT'llJ']'iﬂL“U'l‘l“lJUQ Folder WMMIN1inaag

> ¥ 1
Tilsunsn’ls Tavauiianann RS232.exe ok onldeu Tdsunsy

2. Web
ar ar ¥ o < n’; A s A
2.1 ﬂuﬂ‘]Jl,L'iﬂL'iW]Bd“l"l"lﬂ'l'iﬂﬂﬂﬁiﬂ'illﬂ'iij AppServ Lﬂﬂﬂﬁﬁaﬂlﬂiﬂﬂlﬂu Web
Serer 14 File Setup wW'lilds web uazduiiandn appserv-win32-2.5.6.exe 1D

o =Y 3 4 Y ny = = = 3 J 4 =
Wimsanas iedudlananudinsziianthanne 1 oo 19nan Next 1)

4
13909

Welcome to the AppServ 2.5.6
Setup Wizard

This wizard will guide you through the installation of AppSery
2.5.6,

1t is recommended that you clese all ather applications
before starting Setup. This will make it possible to update
relevant system Files without having to rebaoot your
computer,

Click Next to continue.

b Mext> | l Cancel |

] Ed
71 1.6 mildemsdadsTalsunsy AppServ



License Agreement
Please review the license terms before installing AppSery 2.5.6.

Press Page Dawn to see the rest of the agreement.

| GNULESSER GENERAL PUBLIC LICENSE ~
J Versian 2,1, February 1999

{ Copyright {C) 1991, 1999 Free Software Foundation, Inc.

i 59 Temple Place, Suite 330, Boston, MA 0211§-1307 USA
i Everyone is permitted ta copy and distribute verbatim copies
{ of this license documert, but changing it is not affowed.

{This is the First released version of the Lesser GPL, It also counts
! ag the successar of the GNU Library Public License, version 2, hence
i the version number 2.1,] -

If you accept the terms of the agreement, click I Agree to continue. You must accept the
agreement to install AppSery 2.5.6.

[ < Back J[ I Agree q L Cancel

|

4 L] =1 :f‘ r
i 4.7 viihaensAnda Talsunsy AppServ (Aa)

Choose Instail Location
Choose the folder in which to install AppServ 2.5.6.

Setup will install AppServ 2.5.6 in the Following Folder. To install in a different Folder , diick
Browse and select another folder. Click Next ta continue,

Destination Folder

Space required: 47,9MB
Space available: 22.5GB

| <gackj[ rllextzrﬂ [ Cancel

] W
U0 a8 niheanisAads Talsunsu AppServ (o)
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Select Components

Select the components you want to install, clear the components
you do not want ta install,

MySQL Database

PHP Hypertext Praprocessor
phpMyAdmin

l < Back ” Next > ] [ Cancel

[] v
31 9.9 wiheansAadaTalsunsy AppServ (#0)
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2.2 ﬁ‘ﬁm Server Name 1ﬁ1ﬁlﬂu localhost LD ﬁ‘]}'i)& Administrator’s  Email

Address 1¥ 1 Email voats1athl uog¥es Apache HTTP Port 14 1d 80

‘ Apache HTTP Server Information
. Please enter your server’s information.

Server Name (8.9, www.appservnetwork,com)
* locathost

Administrator's Emall Address (e.g. webmaster@gmail.com}
test@hotmail.com

Apache HTTP Part (Default : 80)
80

’ < Back ][ Next > ] [ Cancel

T 1
71U w10 wihannsdens lsunsu AppServ (70)
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2.3 14 Password dmfudAnao MySQL Server

\ MySQL Server Configuration
o _":‘b Configure the MySQL Server instance.
/ H
M L e {13
Please enter Root password for MySQL Server,

Enter root password

“ ;....

Re-enter root password

|I < Back ][ Install ] I_Cancel I

¥ ¥
i 411 wihdamsdada Tusunsu AppServ (de)

TR i

Instailation Aborted
Setup was not completed successfully,

)

Can't write: C:\AppServiApache2. Zimodulesimod_env.sa

{m“w’pmwuwmww

l Show details

| Cancel

3 ¥
g 412 wihaumsandalusunsy AppServ (Ao)
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A gy £y % y A& ¥
24 lﬂalﬁﬁﬂllﬁqzﬂxﬂluwu']‘ﬂ@f!ﬂqﬂ’lﬂ Glﬂﬂmﬂﬂg]ﬂﬁu']cﬁﬂq Start Apache LAY Start

MySQL U&7 Finish

Completing the AppSery 2.5.6 Setup
Wizard

AppSery 2.5.6 has been installed on vour computer,

Click Finish to tlose this wizard.

Start MySQL

‘ Finish l | Cancel

[ ¥
31 913 nihannsdanallsunsu AppServ (d0)

A A g = 3 ¥ &  as ' o W = = [

2.5 ddipAaaaTilsunsu AppServ Sou3pond MdvuaslundesdinisAndeuas
Sonldgrudoyari opBe Tasmshruziiunsdrafagudeyalasly
wr ' & a4 §
A3i3un1 Data Source Name (DSN) Fas 19z 143 1mdoyanaglu Folder fits

¥ o o @ = | ¥ A o a
Tadhmsanaslisunsy VB $9zminigiudeyn 50 onoffmdb d1n5ums
4

A a Yo e e ¥ ¥ & -
w574 DSN mﬁlmiun"l';mmmiuﬂ‘namg1umayauw1u ODBC zuvUann

t 4

€

=t

4
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2.5.1 BonTi5n7u ODBC Data Source Administrator 1ngRant loneu
Data Source (ODBC) ﬂWﬂIﬂmﬂﬂgdﬂU Administrative Tools 1u

Control Panel

‘3 ODBC Data Source Administrator ' ‘ L7

User DSN | System DSN | Fils DSN | Drivers | Tracing | Connection Pocling | About |

H

User Data Sources:

i Name ¢ Driver ) i Add... }
{dBASE Files : Microsaoft dBase Ciiver [".dbt) o
i Excel Files Microsoft Excel Driver [*.xls) Bemove J
i MS Access Database Mizrosoft Access Driver [*.mdb] s

‘ fisio D atabase S amples Microsoft Access Daver [*MDB) Eonfigure..._l

the indicated data provider. A Liser data source is only visible to you,

An ODDBC User data source stores information about how to connect to
and can only be used on the current machine.

[ oK ! Cancel i o “] Help

31 .14 wihanssenldandeyariu ODBC

2.5.2 AANALAY System DSN

; ODBC Data Source Administrator S O <

Viminsd

User DSN System DSM § Fils DSN | Drivers | Tracing ! Connection Poaling ! About |

System D ata Sources:

Name | Driver e | Agd. ..
‘webpro; Dnver do Microsoft Access (*.mdb}

Bemove

Qpnfigure,.. }i

An DDBC System data source stores information about how to conneclt to -

] the indicated data provider. A System data source is visible to afl users
on this machine. including NT services.
. . N ORI R e
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253 AANTLYL “Add...” 1WOA314 Data Source 33 Tawazilsingiulad
Create New Data Source 191390 Driver ﬂJ'ﬂs?j"I‘L.l"’iTﬂquIa Microsoft

Access Driver (*.mdb}

C reate New Data Source

Select a diiver for which you wand to set up a data source.

i Name o %v_a
{ Driver da Microsaft para arquivos texto [“tel: “csv] 4:
i Drivet do Mictosolt Accass [mdb) ! :
1 Driver do Microsoft dBase [*.dbf)
Driver do Microsaft Excell”. ds)
Driver do Micrasalt Paradox [".db ]
Driver para o Micrasoft Visual FoxPyo
Microsoft Access Diiver " mdb}
Microsoft Access-Treiber [*.mdb}
Micrasolt db ase Driver [~ dbf}

hliarannf) AD —am VIED Diimre ™ ARRY

4

<

! Firush I Cancel E

2.5.4 aanfitfy “Finish” Tsunsusznansiulad ODBC Microsoft Access
Sewp o muamImMutsudotugudoya 1t muade DSN 7

r ¥
Apan13aaluaed Data Source Name Tuhiil 191857371 onoffl

ODBC Microsoft Access Setup
Data Souice Name: ionoff‘l
j Description; e
Cancel j!
Database e e —
Database: Help
Select... Create... Repair... % Compacit... l
’ et : Advanced... }
Spstem Database
* Nong
I Database:
wd Options>» {

g0 417 wianmsisen gy udayariu ODBC (do)
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a A 4 o o < Y
2.5.5 aanfitju “Select” Houaas lnozdondonddmiudon Magudeya

¥ )
vinduiden Idgudeyafidesnts (Taulwdgudoyaszegly
14

¥ »
Folder Ninasd 11503y VB) udndn “OK”

Select Database
’ Database Name Directorres;
g onoff. mdb c:\program files\microsoft\vb
. Fonoffmdb B
é i [ Program Files
i i [ Microsot
; #= vB
g i Exclusive
| !
: List Files of Type: Dr_il_re_s:
1Access Databases ("m | : c le _‘_I_ﬂ:‘-’_hﬁf_‘f--_-wJ

N 418 nihdamsisenldgudoyarie ODBC (#n)

A ok 3 =
2.5.6 luaisauaInnn “OK”

ODBC Microsoft Access Setup - 2k
Data Source Name: IonufHA ST oK !
Description: o
Cancel
Database _ ———’
Database: C:\Program Files\MrcrosoR\WB\onoff. mdb : Help %

reate... | Repair... Compact.., i
| ompact.. |

Advanced . %
- System Database

» None

" Databage:

U .19 wihaensiSenldgudeyaniu ODBC (@)

o 3 . [ Y o cg
2.5.7 AN “OK” thoila ODBC Data Source Administrator 11U T ITY
3 ¥ A & Y a A [ 9
VYHADUNITATI DSN ¥O onoff "]f\‘lﬁl"]f's'f'lﬁ'iﬂﬂ’liﬂif)llﬁﬂﬂ‘Uj'l‘N‘UE]is!ﬂ

onoff.mdb
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2.6 Mimsuan s (Extract Hear) Web.rar 8311 Folder C\AppServiwww R
ndrenuson G on1F0m 18 Taevns A

http://127.0.0.1/Web/index.php 1JU address bar

3. WAP
3.1 W@ T ul9d File Setup udndnluldis wap ud21¥¥imsuan g (Extract
Hear) WAP.rar 231U Folder C:\AppServiwww 1ar3audraouisordh hiSenld
aui8lavdesiimsidamruiiedafaunialdam war 18 Tasanse

ﬁnﬁ URL : http://yourdomain

] v - o a
3.2 MNTONAIDININ WAP Browser 1“!ﬂ§ﬂ\1ﬂﬂl¥ﬂ?kﬂﬂiﬂﬂﬁﬁ’l‘Iﬁﬂﬁﬂﬂ‘ﬂ'lﬂ'li
¥ [ ]
ands 15Ny WinWAP Smartphone Browser Emulator 1aunsauttianani

) 1
TWd winwap-spbe-setup.exe Hoaana lilsunsu

B2 Setup - WinWAP Smartphone Browser Emulator N @

Welcome to the WinWAP
Smartphone Browser Emulator
Setup Wizard

i

This will install Winw/ AP Smanphone Browser Emulator 1.3 on
yous computer.

It is recommended that you close all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

l Hext > J { Cancel ]

70 920 ihean1sAads T1sunsu WinWAP Smartphone Browser Emulator



ﬂ Seuip; - WinWAP Smartphone Browser Emulator

License Agreemenl
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation,

Winwap‘ fé&ﬁhnlngies Oy
WInWAP Smartphone Browser Emulator
[Referred to as "WinWAP Browser'' in this user icense agreament)

Copyright Notice and User License Agreement
WinwWAP Biowser is NOT a public domain pragram.
WINWAP BROWSER LICENSE AGREEMENT

THIS IS 4 LEGAL AGREEMENT BETWEEN YOU, THE LICENSEE, AND >

(2] accept the agreement

3] do not accept the agreement

I < Back J[ Mext > J[ Cancel }

[ 14
UM 321 wihaemisaans 11sunsy WinWAP Smartphone Browser Emulator (9)

Select Destination Location
Where should WirwAP Smarphone Browser Emulator be installed?

’J Setup will install Wima/4P Smartphone Browser Emulator into the following
' folder.

To continue, click Next. If you would ke to select a different folder, click Browse.

' \F‘rog:ah Files\Wirwap T echrologies\Smastphone Browser Emilator

Al least 3.7 MB of free disk space is required.

[ < Back ]L_ﬂhexb ][ Cancel j

[ Setup - WinWAP Smartphone Browser Emulator - B

y » :
;ﬂﬁ .22 i A1 Aaa USRSy WinWAP Smartphone Browser Emulator (Giﬁ])

t21



£ setup - winwap Smartphone Browser Emulator
Select Start Menu Folder

Where should Setup place the program's shortcuts?

Setup wil cieate the program's shorteuts in the folowing Start Menu folder.

To continue, click Next. If you would ke to selest o different folder, click Browse.

Winw/AP Smartphone Browser Emulator Browse. ..

[ ¢ Back ]{______ﬂexn ][ Cancel ]

[} F4
i 223 mihahamsdaaa T1sunsar WinWAP Smartphone Browser Emulator (#19)

mnfétup - WinWaP Sme;l‘tphone Browser Emulator

Select Additional Tasks
Which additional tasks should be peiformed?

Select the additional tasks pou would like Setup to perform while installing ‘WinWwAP
Smartphone Browser Emulator, then click Next,

Additional icons:
iCreate a desktop icon

[] Create a Quick Launch icon

l ¢ Back u Hext» ][ Cancel _J

¥ (] "
jﬂﬁ .24 U190 RAAT 1U51NT U WinWAP Smartphone Browser Emulator (7®)
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= Setup - WinWAP Smartphone Browser Emulator

Ready to Install

Setup is now ready to begin installing WinWaP Smartphore Browser Emulator on
your computer.

Click Install to continue with the installation, or click Back if you wart to review or
change any settings.

Destination location:
C:\Program Files\winwap Technologies\Smanphone Browser Emulator

Start Menu folder:
WinwaP Smartphone Browser Emulator

“Addibonal tasks;
Additional icons:
Create a deskiopicon

1 < Back IL Install j[ Cancel }

UM 925 wihean15@ada T1sunsu WinWAP Smartphone Browser Emulator (78)

ﬁ";é‘tup - WinWap Smartphone Browser Emulator

Installing

Please watt while Setup installs Win\WAP Smartphone Browser Emulator on your
computer.

Creating shortcuts. ..
CA. \WinWAP Smartphone Browser Emulator. nk.

[T AEET LT A Anon

Y ¥ o )
j'ljﬁ 1.26 Hﬁwiﬂﬂﬁaﬂﬁﬂﬂﬂmiil WinWAP Smartphone Browser Emulator (f19)

123
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q .. [~ s n:? = o
1#ionA Finish 1U50n3500955u8u10 s1awsais s on 1991 Tasiuw URL

34 hitp2/127.0.0.1

Completing the WinWAP
Smartphone Browser Emulator
Setup Wizard

Selup has finished installing WirWAP Smartphone Browser
Emulator on your computer. The application may be launched
by selecting tha installed icons.

Click Finish to axit 5 etup.

Launch Winw/AP Smartphone Browser E mulatos

3 i '
]'I.Ifl .27 vahaentsaaaa 150N TU WinWAP Smartphone Browser Emulator (718)



NMANUIN Q.

gienstufinlilsunsuaslu Mcs-s1



126

guematiufinlsunsuadlu Mcs-s1

1. nseuluniy

- 1¥Tlsunsu Keil 7.5 Tumaidon Tdsunsy wazutfaadu WG hex #3104 0.1

3 Projorn - mVision2 - [£:Keil IR orrct.c]
EYDe g vew Bomc prtug Fch Pegpheras [ods OS5 oo bep

FR—=~]- A G ' S DE SN
@ ey A Tage) e
¥ #include <regSk.hx j“]
~ T Teod 1
T, Soure Grawp | void mAln (veid) H
£] STARTLR 451 ¢ D - e ) i
¥ - H
* ) connect.c TLL - OxTB;
THI - OxTB;
WCON = DxS2:
TR = 1; ;
loops: while (R != 1);
RI = Q:
¥l = SBUT:

goro loopar

)

B [ Las. i N
*jBuild target '‘Target 1' s
compiling connect.c. .. i
linking...

Program Size: data=9.0 xdata=0 code=39%

"Project” - O Error(s). 0 Warning(s).

T T T N elid { Convrard A Frd Fies 7 |IK i

CEVE M Row

3N 0.1 wiaaTalsunsu Keil 7.5
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2. msduinlsunsamddy Mcs-s1
- 1¥105un30 wss8252vsxp Tumstiufin Tusunsy Taeduidiansn
RUNs8252V5XP.bat Inviimunstatic IATinuilu Lock 1 Bit uae Lptl du

Delay 1fiAnilu Bit= 1 uag Byte = 1 #3310 0.2

Flash Memary Static Static
Erase | ** Lock 1Bit “ Lpth
S " Lock 2 Bit ¢ Lpt2
Blarik " Lock 3BR ¢ Lpl3
Program E Lock BIE_;’ Delay
e Bt
) Verify a ET]r q
Byte
duo | Openherfie | i
e

UM 0.2 nihena lalsunsy wssg252vsxXP

- ﬂaﬂﬁ Eraser
- AANT Blank
a = . o & ol 9 w -
- AfnN# Open Hex File 9amiuden IWafisdesnisaziudinaslu
o
Tulasneulnsamsd

= ‘ g Q Qo o
AANTA Program e in1siiuin IsunsuaslululnsneuInsames

¥
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