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ROBOT SOCCER

Aduldedch Nimnual ID 47015232
Assoc. Prof. Dr. Chuchart Pintaviroo] Advisor

Educational Year 2006

Abstract

This report introduces a design and a construction of robot socccr using tmage processing
for controlling the robot movement. The robot can automatically move in a definite field. It will
go to the ball and shoot the ball to goal. The concept of control robot is transfer image from
digital camera that location above the field to computer and process by program and sends data to

control robot by wireless transmitter
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a1319% 2.1 feT1nsndanauomes avud
Iy QY1 ARGATRE LRGGILIRG 1951
1 41 Strabe (Control Bit0) 10 91 ACK (Status Bit6)
2 41 Data 0 {Data Bit0) 11 411 Busy {Status Bit7)
3 91 Data 1 (Data Bitl) 12 41 Paper Empty (Status Bit5)
4 91 Data 2 (Data Bit2) 13 U1 Select(Status Bitd)
5 41 Data 3 (Data Bit3) 14 1 Auto Feed{Control Bitl)
6 41 Data 4 (Data Bit4) 15 471 Error (Status Bit3)
7 91 Data 5 (Data Bit5) 16 91 Initialize Printer(Contral Bit2)
8 3171 Data 6 (Data Bit6) 17 91 Select Input{(Control Bit3)
9 41 Data 7 (Data Bit7) 1825 | ¥135191¥(Ground Signal)
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Freq Adjust. . pin 4 : Voo
P2 3 ¢ 8§ 2 ¥ 8 pin S:VCC
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25 . 4z 1 pin 7 : Gnd
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HT12E

31l# 2.6 u@A Pin 409 ICtUBS HTI2E

A15199 2.2 NI HLAAIROTUeTDL IC 1Wod HT12E

Pin Name | [/O | Internal Connection Description
I NMOS
TRANSSMITION
Input pins for address AQ-A7 setting.
AD~ AT GATE
These pins can be externally set to VSS or left open
PROTECTION
DIODE
I NMOS
TRANSSMITION
ADS ~ Input pins for address/data AD8 — AD11 setting.
GATE
ADI11 These pins can be externally set to VSS or left open
PROTECTION
DIODE
DOUT O CMOS OUT Encode data serial transmission out put
TE I CMOS IN
Transmission enable , active low
PULL HIGHT
0sCl1 I OSCILLATOR 1 | Oscillator input pin
0sC) 0] OSCILLATOR 2 | Oscillator out pin
VSS I - Ground
vDD [ - Positive Power Supply
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Pin Name RS232 V.24 . Dir - Description
1 CD _ CF 109 4_.._. Carrier Defé_ct 7
2 RXD BB 104 e Receive Data
3 TXD BA 103 _.y Transmit Data



Abbreviation
D
RD
CTS
(DYCD
DSR
DTR

RTS

RI

=R BEE- NV R
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BRSO3 Dara Torminai Ready
GND AB 102 ... Signal Ground |
DSR CC 107 .. Data Set Ready

RTS CA 105 _., Request to Send |

CTS CB 106 4 Clearto Send
WG R tndicaor

= =] 9 = !
E']J‘ﬂ 2.24 ATITWNUTAIEHHHUINYDIU TR 9

Fuli Name . Originator Function

- Transmit Data . DTE Serial data output (TXD) from DTE.
" Receive Data DCE - Serial data input (RXD) to DTE.

" Clear To Send DCE . Tell DTE that DCE is ready to exchange

* data.
- (Data) Carrier DCE - Carrier from remote DCE is detected.
- Detect
" Data Set Ready DCE Tell DTE that DCE is ready to establish
a link.

: Data Terminal DTE Tell DCE that DTE is ready to establish

- Ready alink.
Ready To Send DTE Tell DCE that DTE is ready to exchange
: ' - data.

Ring Indicator DCE Ringing signal from the phone line is

detected.
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DY D25 D25 D9
3 2 TD 3 RD 3 2
2 3 RD < TD 2 3
507 3G < SG 7 5
4 20 DIR DIR o 4
] ] D3R a EDSR 6 (i}
18 CD CD 2 1
7 4 RTS RTS 4 7
g8 5 CTS cTs 5 g
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PIN No. SYMBOL FUNTIONAL DESCRIPTION
l Vin2 - A
A — ch input terminal
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5 Vs—A A — ch input terminal
6 OuUT2 - A A — ch input terminal
7 GND
GND terminal
8 GND
9 OouUT-B B — ch input terminal
10 Vs-B B - ch Motor drive power
11 OUTL-B B - ch input terminal
12 Vinl - B B - ch input terminal
13 Vin2 - B B — ch input terminat
14 VCC Logie power supply
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HDLTEK#

HT12A/HT12E

2'? Series of Encoders

Features

« Operating voltage
- 2.4V~5V for the HT12A
- 2.4V~12V for the HT12E

» Low power and high noise immunity CMOS
technology

+ Low atandby current: 0.1uA (typ.) at
Vpp=5V

« HTI12A with a 38kHz carrier for infrared
transmission medium

Applications

Burglar alarm system

Smoke and fire alarm system
Garage door controllers

Car door controllers

-»

General Description

The 2*2 encoders are a series of CMOS LSIs for
remote control system applications, They are
capable of encoding information which consists
of N address bits and 12-N data bits. Each ad-
dress/data input can be set to one of the two
logic states. The programmed addresses/data
are transmitted together with the header bits

Selection Table

s Minimum transmission word
- Four words for the HT12E
- One word for the HT12A
s Built-in oscillator needs only 5% resistor
e Data code has positive polarity
« Minimal external components
« HTI12A/E: 18-pin DIP/20-pin SOP package

+ Car alarm system

» Security system

e Cordless telephones

e Other remote control systems

via an RF or an infrared transmission medium
upon receipt of a trigger signal. The capability
to select a TE trigger on the HT12E or a DATA
trigger on the HT12A further enhances the ap-
plication flexibility of the 2* series of encoders.
The HT12A additionally provides a 38kHz car-
rier for infrared systems.

.y \\Functiﬂn Address | Address/ | Data . . Carrier | Negative
N. Data N N Oscillator | Trigger | Package Output | Polarit
Part NO. 0. aLa 0. 0. ulpu olarity
455kHz 18 DIP ]
HT12A 8 0 4 resonator D8-D11 20 SOP 38kHz No
- 18 DIP
HT1ZE 8 4 O | oscillater | T | 2080P Ne No

Note: Address/Data represents pins that can be address or data according to the decoder require-

ment.

April 11, 2000



HCILTEI(” HT12A/HT12E

Block Diagram

TE trigger
HT12E

QsC2 0sci

?EO—>| Osciltator H +3 Divider '—b Data Select YDOUT
& Buffer

=12 Counter & Sync.
ADO— 7] 1of 12 Decoder | ] Circuit
! ;| 12 Transmission
Gate Circuit
A7 (P Binary Detector
ADS cerreere AD1 VDD VSS
DATA trigger
HT12A
x2 X1
i . i Data Select
[ Osciltator I—b{ +576 Divider & Buffer JDOUT

L/MB(::;D———* T A

C:' +12 Counter & Sync.
A:D Ty . ‘ 1 of 12 Decoder | ™| Circuit
i i i [12 Transmission
Gate Circuit
AT O—> Binary Detectar
p— 3L
[ J— D11 vDD VSS

Note: The address data pins are available in various combinations (refer to the address/data table).
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HOLTEK#

HT12A/HT12E
Pin Assignment
8-Address 8-Address 8-Address 8-Address
4-Data 4-Data 4-Address/Data 4-Address/Data
- nerls 20 NG - ned1 ~ 20fine
A0 18 VDD ADE]2 18 [3voD A0 18[3vop AD] 2 18 [ VDD
A1 2 17 Opour a1 18pout A1) 2 17foour  AtC]3 183 DOUT
A2 3 16 F1X1 Az 4 1713x1 A2 3 161 05C1 A20]4 17[008C1
A3C]4 15x2 A3[]s s0x2 A3[] 4 15[10sc2 A3[C]s 16{10sC2
A5 14F1UmB s 15 IL/MB a4]5 14TE A4l 15[TE
AS[]6 13[1D11 A5 7 143011 A5 6 13[gap11 AS[C]7 14 [J AD11
807 12[1D10 A6 s 130D10 AGL|7 12[JAD10 A6 s 13[1AD10
AT} 11[1D% AT[]a 12[1D9 A7T[Cl8 111 AD9 ATOg 12[JAD9
VSS}9 10[]Da vss] 1o 1308 vss[]e 10} 4D8 vss 10 11]71AD8
HT12A HT12A HT12E HT12E
~18 DIP - 20 SOP -18 DIP —20 SOP
Pin Description
Pin Name |I/O C Intern?l Description
onnection
CMOS IN
Pull-high
(HT12A)
NMOS Input pins for address AO~A7 setti
R I put pi ress setting
AD~AT TRANggESION These pins can be externally set to VSS or left open
PROTECTION
DIODE
(HT12E)
NMOS
TRANSMISSION
ADS-ADIL | T GATE Input pins for address/data AD8~AD11 setting
PROTECTION | These pins can be externally set to V38 or left open
DIODE
(HT12E)
Input pins for data D8~D11 setting and transmission en-
DP8-D11 I CMOS IN able, active low
Pull-high These pins should be externally set to VSS or left open
(see Note)
DOUT O CMOS OUT Encoder data serial transmission output
Latch/Momentary transmission format selection pin:
L/MB I (12'1:1/[18}81111; Latch; Floating or VDD
g Momentary: V53

April 11, 2000



HOLTEKY ; HT12A/HT12E

Pin Name | I/O C(frr::::(‘::?;n Description

TE I %&i;ﬁ Transmission enable, active low (see Note)

08C1 1 | OSCILLATOR 1 | Oscillator input pin |
05C2 O | OSCILLATOR 1 | Oscillator output pin

X1 I | OSCILLATOR 2 | 455kHz resonator oscillator input

X2 O | OSCILLATOR 2 | 455kHz resonator oscillator outputmm -
Vss ) I — Negative power s;i;ply, grounds i
VDD I — Positive power supply ) o

Note: DB8~D11 are all data input and transmission enable pins of the HT12A.
TE is a transmission enable pin of the HT12E.

Approximate internal connections

NMOS CMOS IN
TRANSMISSION Pull-high CMOS oUuT OSCILLATOR 1
GATE
EN-----
OSCILLATOR 2 NMOS TRANSMISSION GATE

PROTECTION DIODE
L

3|

Absolute Maximum Ratings

Supply Voltage (HT12A) ...._...... -0.3V to 5.5V Supply Voltage (HT12E) ............... -0.3V to 13V
Input Voltage.................... Vgg-0.3 to Vpp+0.3V Storage Temperature................. -50°C to 125°C
Operating Temperature...............—206°C to 75°C

Note: These are stress ratings only. Stresses exceeding the range specified under "Absolute Maxi-
mum Ratings” may cause substantial damage to the device. Functional operation of this device
at other conditions beyond those listed in the specification is not implied and prolonged expo-
sure to extreme conditions may affect device reliability.

4 April 11, 2000



HDLTEK#

HT12A/HT12E

Electrical Characteristics
HT12A Ta=25°C
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Voo Conditions
Vop Operating Voltage — — 24 3 5 \Y
v — 0.1 1 pA
Istp Standby Current Oscillator stops
5V — {01 1 A
[ Operating C . 3V | No load -— 200 | 400 | pA
DD perating Curren o] CERLTL. -
5v | fosc=455kHz — | 400 | 800 | uA
Vou=0.9Vpp (Source) -1 -1.6 — mA
Ipour | Output Drive Current 5V
VOL=0‘1VDD (Smk) 2 3.2 —_— mA
Viu "H” 1nput Voltage — — 0.8Vpp| — Voo v
Vi “L" Input Voltage — — 0 — [0.2Vpp| V
Rpata ESN.DH Pull-high 5V | Vpara=0V — 150 | 300 | kQ
eslstance
HT12E Ta=25°C
Test Conditions
Symbol Parameter T Min. | Typ. | Max. | Unit
Voo Conditions
Von Operating Voltage — — 24 5 12 A%
3V — | 01 1 uA
Isrs | Standby Current i—~--1 Oscillator stops s
12V — 2 4 A
3V | No load — 40 80 pA
Ipp Operating Current £ ° ?-aBkH L aslal
12v | fosc=oiHtlz — 150 | 300 | pA
VOH=0-9vDD (Source) -1 -1.6 — mA
Ipour | Output Drive Current 5V .
VoL=0.1Vpp (Sink) 1 16 | — | mA
VIH "H” Input Voltage - —_— O.SVDD —_— VDD Vv
Vi, “L"” Input Voltage —_ — 0 — |0.2Vppy V
fosc Oscillator Frequency 5V |Rgsge=1.1MQ — 3 — kHz
Rig | TE Pull-high Resistance | 5V | VTg=0V — 15 3 MO
5 April 11, 2000




HOLTEK i F HT12A/HT12E

Functional Description

Operation

The 212 series of encoders begin a 4-word transmission cycle upon receipt of a transmission enable
(TE for the HT12E or D8~D11 for the HT124, active low). This cycle will repeat itself as long as the
transmission enable (TE or D8~D11) is held low. Once the transmission enable returns high the en-

coder output completes its final cycle and then stops as shown below.

% | I

—| |4 <1word
Encoder
oouT
Transmitted
la— 4 words —p f— Continuously —pl4— 4 words —p|

Transmission timing for the HT12E

Ds~D11t I |
Key-in
—»| f <1word
En[?(g(ljJe'I[ I I I with 38kHz carrier
le— Transmitted —»
—+i e Tword Continuously b 1word
Transmission timing for the HT12A (L/MB=Floating or VDI})
DB~D11 l |
Key-in (all data=1}
—»| J& <tword {4 7 words |
Encoder
DouT
le— Transmitted .[
—»{ [ 7 words - Continuously f= 1 word

1 word {all data=1)
Transmission timing for the HT12A (L/MB=VSS)
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HT12A/HT12E

Information word

IfL/MB=1 the device is in the latch mode {for use with the latch type of data decoders). When the trans-
mission enable is removed during a transmission, the DOUT pin outputs a complete word and then
stops. On the other hand, if /MB=0 the device is in the momentary mode (for use with the momentary
type of data decoders). When the transmission enable is removed during a transmission, the DOUT
outputs a complete word and then adds 7 words all with the “1” data code.

An information word consists of 4 periods as illustrated below.

[

Address/data waveform

- - 1/3 bit sync. period

Composition of information

s A S
)

4——  pilot period {12 bits) ~ ———p 4— address code period —H— data code ——h

period

Each programmable address/data pin can be externally set to one of the following two logic states as

shown below.

o | [ | ]

fosc

"One
Data Bit [
"Zero"

"One"
Address Bit [

“Zero”

Address/
> Data Bit

S S S —

Address/Data bit waveform for the HT12E

e {/,/}_/
R e

38kHz
! ! 4 carmier

1

- DataBit 4

111011111

[

—»! Address Bit 4

AT . AL~

Address/Data bit waveform for the HT12A

April 11, 2000



HOLTEK i F HT12A/HT12E

The address/data bits of the HT12A are transmitted with a 38kHz carrier for infrared remote con-
troller flexibility.

Address/data programming (preset)

The status of each address/data pin can be individually pre-set to logic "high” or "low"”, If a transmis-
sion-enable signal is applied, the encoder scans and transmits the status of the 12 bits of ad-
dress/data serially in the order A0 to AD11 for the HT12E encoder and A0 to D11 for the HT12A
encoder,

During information transmission these bits are transmitted with a preceding synchronization bit. If
the trigger signal is not applied, the chip enters the standby mode and consumes a reduced current of
less than 1pA for a supply voltage of 5V.

Usual applications preset the address pins with individual security codes using DIP switches or PCB
wiring, while the data is selected by push buttons or electronic switches.

The following figure shows an application using the HT12E:

]

0sC1 0sC2

Transmission

DOUT medium

VDD AD A1 A2 A3 A4 A5 AB A7 vsS TE ADS AD3 AD10 AD11

I L]

oo

Voo

VSs

The transmitted information is as shown:

Pilot | A0 Al A2 A3 Ad Ab AbB A7 | AD8 | AD9 [ AD10 | AD11 |
&
| Sync. 1 0 1 0 0 0 | 1 1 1 1 1 0

8 April 11, 2000



HOLTEK W HT12A/HT12E

Address/Data sequence

The following provides the address/data sequence table for various madels of the 212 series of
encoders, The correct device should be selected according to the individual address and data require-
ments.

Address/Data Bits
Part No. : - - —
0 1 2 3 4 5 6 I 7 | 8 9 10 11
HT12A A0 Al A2 7A3 7 Ad ,,Aﬁ A6 ‘ A7 D8 D9 | Dio | D11
HT12E AQ Al A2 A3 A4 Ab A6 t A7 { ADS l AD9 |AD10 {ADI1

Transmission enable
For the HT12E encoders, transmission is enabled by applying a low signal to the TE pin. For the
HT12A encoders, transmission is enabled by applying a low signal to one of the data pins D8~D11.

Two erroneous HT12E application circuits

The HT12E must follow closely the application circuits provided by Holtek (see the "Application cir-
cuits”).

* Error: AD8~AD11 pins input voltage > Vpp+0.3V

—
{ Q8C2 VoD ﬁm
05¢1 AD11

TE AD10
VSS AD9
ADS I—1 _I 12V
lii*’Il‘fiI T
HT12E

9 April 11, 2000



HOLTEKY F HT12A/HT12E

* Error; The [C's power source is activated by pins AD8~ADI11

12v
Q5C2 VDD
0SC1 AD11
TE AD10
AD9
VSS
ADS I Lg
[s] o
(I M |
HT12E 57
Flowchart
* HT12A « HT12E
Power on ] Power on
v v
Standby mode Standby mode

v

Transmission
enabled 7

Yes [+
A
Data with carrier 4 data words
serial output transmitted

-

Transmission
stilt enabled

Data still enabled ?

4 data words
transmitted
continuously

L 4 | I

Send the | 1Send “1" 7 times for
last code | |all of the data codes

13 |

-

Note: D8~D11 are transmission enables of the HT12A.
TE is the transmission enable of the HT'12E.

10 April 11, 2000
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Application Circuits

Vop 1000}
Fransmitter Cireuit J——j/‘/'

§ Voo
18

~o-H AD VDD 8050 o1} A0 voD |18 ?

-2 a1 pout L

o A2 x1 M ¢ 100pF
15 ClJ <ioMa

oY A3 X2 }-¢ 100pF

\OJ A4 L/MB ji—o\o——lu

-

N

3~o—2] A1 oouT]1Z]
~o_t{A3  osca|ts.Fese
=

v o—2 A4 TE{H

(5]
fo

R
P

J

o2l a5 D1 E__a"'o__# oBlas  AD1S [‘3_0
7 12 - ~o—L{as  AD10O[2
50— AB DO~ 3" 4 12 5
o8l A7 Dot o | o8| a7 PYaY:Y LA
vss  psfl—3"—4 vss  apsfs
77
HT12A HT12E

Note: Typical infrared diede: EL-11.2 (KODENSHI CORP,)
Typical RF transmitter; JR-220 (JUWA CORP.)
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Holtek Semiconductor Inc. (Headguarters)

Nao.3, Creation Rd. II, Science-based Industrial Park, Hsinchu, Taiwan, R.0O.C.
Tel: 886-3-563-1999

Fax: 886-3-563-1189

Holtek Semiconductor Inc. (Taipei Office)

11F, No.576, Sec.7 Chung Hsiao E. Rd., Taipei, Taiwan, R.O.C.
Tel: RB86-2-2782-9635

Fax: 886-2-2782-9636

Fax: 886-2-2782-7128 (International sales hotline)

Holtek Semiconductor (Hong Kong) Ltd.

RM.711, Tower 2, Cheung Sha Wan Plaza, 833 Cheung Sha Wan Rd., Kowloon, Hong Kong
Tel: 852-2-745-8288

Fax: 852.2-742-8657

Holtek Semiconductor (Shanghai) Ltd.

7th Floor, Building 2, No.889, Yi Shan Rd., Shanghai, China
Tel: 021-6485-5560

Fax: 021-G485-0313

Holmate Technology Corp.

48531 Warm Springs Boulevard, Suite 413, Fremont, CA 94539
Tel: 510-252-9880

Fax: 510-252-9885

Copyright © 2000 by HOLTEK SEMICONDUCTOR INC.

The information appearing in this Data Sheet is believed to be accurate at the time of publication. However, Holtek
assumes no responsibility arising from the uge of the specifications described. The applications mentioned hercin are
uged solely for the purpose of illustration and Holtek makes no warranty or representation that such applications
will be suitable without further maodification, nor recommends the use of its products for applicatien that may pres-
ent a risk to human life due to malfunction or otherwise. Holtek reserves the right to alter its products without prior
notification. For the most up-to-date information, please visit our web site at http://wrww holtek.com tw.

13 Apnil 11, 2000



HOLTEK i ;

2'? Series of Decoders

Features

e Operating voltage: 2.4V~12V

« Low power and high noise immunity CMOS
technology

= Low standby current

« Capable of decoding 1122 bits of information

o Pair with Holtek’'s 2" series of encoders

» Binary address setting

« Received codes are checked 3 times

Applications

Burglar alarm system

Smoke and fire alarm system
Garage door controllers

Car door controllers

General Description

The ol decoders are a series of CMOS LSIs for
remote control system applications. They are
paired with Holtek's 2 series of encoders (re-
fer to the encoder/decoder cross reference ta-
ble}). For proper operation, a pair of
encoder/decoder with the same number of ad-
dresses and data format should be chosen.

The decoders receive serial addresses and data
from a programmed 2 series of encoders that
are transmitted by a carrier using an RF or an
IR transmission medium. They compare the se-
rial input data three times continuously with

Selection Table

« Address/Data number combination
- HT12D): 8 address bits and 4 data bits
- HT12F: 12 address bits only
» Built-in oscillator needs only 5% resistor
e Valid transmission indicator
Kasy interface with an RF or an infrared
transmission medium
e« Minimal external components

» Car alarm system

e Security system

e Cordless telephones

» Other remote control systems

their local addresses. If no error or unmatched
codes are found, the input data codes are de-
coded and then transferred to the output pins.
The VT pin also goes high to indicate a valid
transmission.

The 2 series of decoders are capable of decod-
ing informations that consist of N bits of ad-
dress and 12-N bits of data. Of this series, the
HT12D is arranged to provide 8 address bits
and 4 data bits, and HT12F is used to decode 12
bits of address information,

Function Data
T Address VT | Oscillator |  Trigger Package
Part No. No. No. | Type
HT12D 8 4 L v | RC oscillator | DIN active “Hi” | 18 DIP/20 SOP
HT12F H 12 0 — v | RC oscillator | DIN active "Hi” | 18 DIP/20 SOP

Notes: Data type: L stands for latch type data output.

VT can be used as a momentary data output.

July 12, 1999
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2'? Series of Decoders

Block Diagram

DIN ¢

a5C2 OSsC1
,___-_._...(? ..... -
|Osci|lator '-—+| Divider |—> I -
T Dota Shift 11 | Laten circuit | | 1 Data
T > d . —»O
9 Buﬁeri "; Data Detector|—‘|
A v
Syne, Detector| | | Comparator | Comparator Control Logic
Fy I 4
h 4 Y h
Transmigsion Gate Circuit Buffer —O VT
.......................................... 3.4
Address VDD VSS

Note: The address/data pins are available in various combinations (see the address/data table).

Pin Assignment

B-Address 8-Address
4-Data 4-Data
- NC ]+ ~ 2003NC
AD(CIH1 18[1vDD A0z 19{1vDD
A1)z 17@AVvT At 3 183 VT
A20]3 161 0SCt A2 4 17[J 0sC1
A3 4 157 0sc2 A3l]s 16[]0sC2
A4[]5 141 DIN Adl]la 151 DIN
A5S[]6 133011 As{}7 147JD11
ABOQ7 1213010 As] 8 131 D10
a7ds 111 D9 ATO9 12[1Dg
vss(]o9 10108 vSs[ 10 111 D8
HT12D HT12D
—-18 DIP - 20 SOP

12-Address 12-Address
0-Data 0-Data
L)
s NC [ 20[NC
A0 1 18 [1vDD A0 2 19[1vDD
Al 2 17[vT Al 3 18VT
A2(13 16 1 OSCA A2} 4 17 [J OSCHt
A3[]4 15[Josc2 A3C]s 16{708sC2
M5 14T1DIN AdLl6 15T1DIN
AS[16 1370 A4 AS] 7 141 A11
ASLC] 7 120 A10 A8 13[JA10
AT 8 11[JA9 AT s 12[3A9
vss[]9 100As vssO 1o 1113n8
HT12F HT12F
-18 DIP - 20 S0P
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Pin Description

Pin Name | I/'O Internf;\l Description
Connection
NMOS . .
AO~A1L I | TRANSMISSION Input pins for address A0~All selting
They can be externally set to VDD or VSS.
GATE B
D8-~-D11 0 CMOS OUT Qutput data pins
DIN 1 CMOS IN Serial data input pin
vT _ g CMOS QUT Valid transmission, active high
05C1 I OSCILLATOR | Oscillator input pin
05C2 O OSCILLATOR LOscillator output pin )
V&S I — Negative power supply (GND)
vDD I —_— Positive power supply
Approximate internal connection circuits
R Ar\ls\sskl\‘ld?sf’SION CMOS oUT CMOS IN OSCILLATOR
GATE
g | Do | oo | eBET Dby be0es
Absolute Maximum Ratings
Supply Voltage..........ocovnieiiiiininene -0.3V o 13V Storage Temperature................. -50°C to 125°C
Input Voltage............oee.. Vgg—0.3 to Vpp+0.3V Operating Temperature .............. —20°C to 75°C

Note: These are stress ratings only. Stresses exceeding the range specified under “"Abseclute Maxi-
mutn Ratings" may cause substantial damage to the device. Functional eperation of this de-
vice at other conditions beyond those listed in the specification is not implied and prolonged
exposure to extreme conditions may affect device reliability.
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2'? Series of Decoders

Electrical Characteristics Ta=25°C
Test Conditions .
Symbol Parameter Min. | Typ.| Max. | Unit
Voo Conditions
VoD Operating Voltage — — 24 5 12 \Y
5V — o1 A
Iste Standby Current Oscillator stops
19V — 2 4 A
. No load
Ton Operating Current Y foc=150kHz — 200 400 pA
Data Output Source
Vou=4.5V - - —_
I Current (D8~D11) 5V | Vou=4.5 b -16 mA
0
Data Output Sink
Vor=0.5V —
Current (D8~D11) 5V | Yo 1|16 mA
VT Qutput Source Current Vop=4.5V -1 -1.6 — mA
Iy 5V
VT Qutput Sink Current Vor=0.5V 1 1.6 — mA
Vik “H" Input Voltage 5V — 3.5 — 5 \%
ViL “L" Input Voltage 5V — 0 _ 1 v
fosc Oscillator Frequency 5V | Rpge=5H1kQ — 150 — kHz

July 12, 1889
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22 geries of Decoders

Functional Description

Operation

The 2'% series of decoders provides various com-
binations of addresses and data pin.'izin differ-
ent packages so as to pair with the 2 " series of
encoders.

The decoders receive data that are transmitted
by an encoder and interpret the first N bits of
code period as addresses and the last 12-N bits
as data, where N is the address code number. A
signal on the DIN pin activates the oscillator
which in turn decodes the incoming address
and data. The decoders will then check the re-
ceived address three times continuously. If the
received address codes all match the contents of
the decoder's local address, the 12-N bits of
data are decoded to activate the output pins
and the VT pin is set high to indicate a valid
transmission. This will last unless the address
code is incerrect or no signal is received.

The output of the VT pin is high only when the
transmission is valid. Otherwise it is always
Tow.

Output type

Of the 212 series of decoders, the HT12F has no
data output pin but its VT pin can be used as a
momentary data output. The HT12D, on the
other hand, provides 4 latch type data pins
whose data remain unchanged until new data
are recetved.

Part (Data|Address| OQutput|Operating
No. |Pins| Pins Type | Voltage

oTiz2n; 4 8 Latch | 2.4V~12V

HTI12F) 0 12 -— 24V~12V

Flowchart

The oscillator is disabled in the standby state
and activated when a logic "high” signal applies
to the DIN pin. That is to say, the DIN should be
kept low if there is no signal input.

Power on

oy )
7*1

Standby mode

No Disable VT &
ignore the rest of
this word
Yes 4

ddress bits
matched ?

Yes

Store data
",

Match
previous staored
data ?

Jtimes
of checking
completed 7

L atch data
to output &
aclivate VT

Address or
data efror 7

Yes
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Decoder timing

Encoder
Transmission | I l
Enable

—» le— <1word

Encoder
DOUT

b dwords e Jonemited —ste- dwoss H
| 27 clocks | 2" clocks
Cecoder VT l ]
|4~ check —w 4~ check M
Latched
Dala Qut

Encoder/Decoder cross reference tab!e“

Package
Decoders Data Pins | Address Pins | VI' | Pair Encoder | Encoder Decoder
Part No.
DIP | SOP | DIP | SOP
HT12A 18 20
HT12D 4 8 N - 18 20
HT12E 18 20
HT12A 18 20
HT12F 0 12 \4' 18 20
HT12E 18 20

Address/Data sequence

The following table provides address/data sequence for various models of the 2" series of decoders. A
correct device should be chosen according to the requirements of the individual addresses and data.

Address/Data Bits
o | 1] 2|3l als 6] 71 8] 91 10]11
"HTI2D | A0 | A1 | A2 | A3 | A4 | A5 | A6 | A7 | D8 | D9 | D10 | D11
HT1ZF | A0 | A1 | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9 | AlO | AlL

Part No.

6 July 12, 1999
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Oscillator frequency vs supply voltage

fosc
{Scale)

4.00 |-

3.00 |-

2.99 -

2.00

(100kHzZ)1.00 § -

0.25

‘
: 4
2 3 4 5 6 7 8 9 10 11 12 13 VDD(VDC)

The recommended oscillator frequency is fogep (decoder) = 50 fogor (HT12E encoder}

= % fosce (HT12A encoder).
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2'? Series

of Decoders

Application Circuits

I_A

LP[ Receiver Circuit
1

vDD
~o-Hag voo &
i7
Al VT —-O
A2 0SC1 16
15 Rosc
Al 0n5C2
Ad DINFE
13
AS D1 —0
AG piol2 o
11
A7 Da—0
10
V5SS DB +—0C
HT12D

"\LI

S~o— a0 VDD
\0—2 Ad vT
o3 A2 0sC1

Receiver Circuit
1

A3 03C2
Ad DIN

A5 At
AB A10
AT A9

V55 A8

HT12F

Notes: Typical infrared receiver: PIC-12043T/PIC-120435 (KODESHI CORP.)

Typical RF receiver: JR-200 (JUWA CORP.)
RE-99 (MING MICROSYSTEM, U.S.A.)

or LTM9052 (LITEON CORP.)
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Holtek Semiconductor Inc. (Headquarters}

No.3 Creation Rd. II, Science-based Industrial Park, Hsinchu, Taiwan, R.0.C.
Tel: 886-3-563-1999

Fax: 886-3-563-1189

Holtek Semiconductor Inec. (Taipei Office}

11F, No.576, Sec.7 Chung Hsiaoe E. Rd., Taipei, Taiwan, R.O.C.
Tel: 886-2-2782-9635

Fax: 886-2-2782-9636

Fax: 886-2-2782-7128 (International sales hotline)

Holtek Semiconductor (Hong Kong) Ltd.

RM.711, Tower 2, Cheung Sha Wan Plaza, 833 Cheung Sha Wan Rd., Kowlson, Hong Kong
Tel: 852-2-745-8288

Fax: 852-2-T42-8657

Holtek Semiconductor (Shanghai) Ltd.

7th Floor, Building 2, No.889, Yi Shan Road, Shanghai, China
Tel:021-6485-5560

Fax:021-6485-0313

Holmate Technology Corp.

48531 Warm Springs Boulevard, Suite 413, Fremont, CA 94539
Tel: 510-252-9880

Fax; 510-252-9885

Copyright © 1999 by HOLTEK SEMICONDUCTOR INC.

The information appearing in this Data Sheet is believed to be accurate at the time of publication. However, Holtek
assumes no responsibility arising from the use of the specifications described. The applications mentioned herein are
used solely for the purpose of illustration and Holtek makes no warranty or representation that such applications
will be suitable without further modification, nor recommends the use of its products for application that may pres-
ent a risk to human life due to malfunction or otherwise. Holtek reserves the right to alter its products without prior
notification. For the most up-to-date information, please visit our web site at http://www.holtek.com.tw.
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TOSHIBA TA7279P/AP

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT  SILICON MONOLITHIC

TA7279P, TA7279AP

DUAL BRIDGE DRIVER

The TAT279P, TA7279AP are dual bridge driver designed for DC
motor rotation control.

FEATURES

¢ Wide Range of Operating Voltage
1 VOC (opr) = 6~18 V (P, AP),
VS (opr) = 0~16 V{(P} / = 0~18 V (AP)
& Output Current Up to 1.0 A (AVE.), 3.0 A (PEAK)
@ Built—in Thermal Shut Down and Current Limiter

® Input Hysteresis for Stable Operation

HDIP14-P-500-2.54A

BLOCK DIAGRAM Weight: 3.00 g (Typ.)

5) Vs.a
— % 2
vt G) () outi-a
R CTRL (6) outz.a

Vinz-a %__I I S5 Kzrx-

TSD-CL D veg
Y -—\;l
vinzs @3 I (i) ouTi-s

" @ CTRL (3) outzs
| ¥ 5
£ (7) Gno
m O X

961001EBA1

» TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in
general can malfunction ot fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of
the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or
failure of a TOSHIBA product could cause loss of human life, bodily injury or damage to property. In developing your designs,
please ensure that TOSHIBA products are used within specified operating ranges as set forth in the most recent products
specifications. Also, please keep in mind the precautions and conditions set forth in the TOSHIBA Semiconductor Retiability
Hanadbook.

« The products described in this document are subject to foreign exchange and foreign trade control laws.

« The information contained herein is presented only as a guide for the applications of our products. No responsibiiity is assumed by
TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third parties which may resutt from its
use. No license is granted by implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION
or others.

+ The information contained herein is subject to change without notice.

2001-01-22 1/8



TOSHIBA

TA7279P/AP

PIN FUNCTION

FIN No. SYMBOL FUNCTIONAL DESCRIPTION
! Vin-a A-ch input terminal
2 ViNz-A
3 ViNI-A A—ch input terminal
4 OUT1-A A~ch output terminal
5 Vs-a A-ch Motor drive power supply
6 ouT2-A A=ch output terminal
7 GND
GND terminal
8 GND
9 OuUT2-B B-ch output terminal
10 Vs-p B-ch Moter drive power supply
1 ouUT1-B B-ch output terminal
12 ViN1-B B-ch input terminal
13 ViNz-B B8-ch input terminat
14 Vee Logic power supply
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TOSHIBA TA7279P/AP

APPLICATION NOTE

(1} input circuit

Vi =0 VI.N ’ 1”
" G
i or ® lc —
®' ® 1o 5.6k ‘

30k

vy

Input terminals of (2), (3), (12) and (13) Pin are all high active type and have a hysteresis.

3 pA Typ. of input current is required.

The input circuit is an active high type, as shown in the diagram. When voltage higher than the specified
VIN (H) is applied, the output is logic “H”. When voltage lower than the specified

VIN (1) is applied or if the input is grounded, the output is logic “L”. Since the input current IN flows to the
input when logic “H", be careful with the output impedance at the previous step.

(2) Output circuit

out

Do ®.0.©
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TOSHIBA TA7279P/AP

FUNCTION
IN1 IN2 oum ouTtz MODE
1 1 L L Brake
a 1 L H CW/CCcw
1 0 H L CCW/CW
0 0 High Impedance STOP

MAXIMUM RATINGS (Ta = 25°C)

CHARACTERISTIC SYMBOL RATING UNIT

AP 25

Supply Voltage Voo (MAX) A
P 20
AP 25

Motor Drive Voltage Vg (MAX) A
P 18
PEAK lg (PEAK) 2.0

Qutput Current A
AVE. 10 (AVE.) 1.0

Power Dissipation Pp (Note} 23 W

Operating Temperature Topr -30~75 °C

Storage Temperature Tsty -55~150 °C

Note: No heat sink,

ELECTRICAL CHARACTERISTICS (Ta = 25°C)

TEST
CHARACTERISTIC SYMBOL | CiR- TEST CONDITION MIN | TYP. | MAX | UNIT
CUIT
lect 1 :fn%%: 18 V, Output Off, Stop 14 28 41
Supply Current ez 1 gg\? I=C1CSV\\I/ 'm%.gg ut Off, 10 29 38 mA
Vee = 18 V, Output O,
lcca L B?acl:(e mode P 8 20 33
) 1 {High) VIN (H) — |Tj=25°C 3.0 — Vee
Input Operating Voitage A
2 (Low) VIN (L) — |T= 25°C — —_ 0.8
Input Current N 2 |Sink,Viy=3V — 3 10 HA
lp=01A, _
Upper VsSATU-1 3 Vee= Vg = 18V — 1.1
lo=0.1A,
Lower VSATL-1 3 PR — — 1.0
Output Saturation Vec=Vg=18V Vv
Voltage ln=10A
Upper VSATU-2 3 \?CC “Vg= 18V — 1.2 15
Lower VsATL-2 3 {?CZ l?/;= 18V — 1.05 1.4
Upper hu — |Vg=25V — —_ 50
Leakage Current HA
Lower ILL — |Vg=25V -_ —— 50
. Upper VEy 4 [lg=1A — 2.0 —
Diode Forward Drop — V
Lower VEL 4 lip=1TA — 1.3 —
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TEST CIRCUIT 1.

Icct, 2,3

®

fce

510(11:3

TA7279P /AP

3
VINT-A
SW4
0

©  VIN2-A
SW3

1,2)(2 (13 7) (8
GND

ViNT-
-~ o, VIN1-8

© VN2

Swgy e

VIN

")

TEST CIRCUIT 2.

hN (R), (L)

V=18Vi

—o

3
VinT-A
SWy

hod

TA7279P /AP

o VINZ-A N
SWp
© Vini-B
Wiy o
o ViNzg
SWy
N
Ay A
ViN
v

-+ Vee
18V

1,2)(12 Q9 TT
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TEST CIRCUIT 3.

Vsatu-1, 2/ VsaTL-1, 2

V= 18\.'

SWg

—5o

SWig

l C VSATLB

o o

VsaATUA

4
swsy ViN1-B
m—q

Wy

SWy2

G o

ond  bend e
@ 6 G

R

TA7279P /AP

DI DICEE) Tj}
GND

ViN2-8
v L |3Wa
v
”
TEST CIRCUIT 4.
VFuy, L
Wy ey
No———
SW1 o—
Veua 5VFUA \T l [
© OO O QOO b
5
(9 TA7279P/ AP

i

n® O
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Pp - Ta
12
- Rth (j-c) =8°C/W
z
Rth (j-a)= 34°C/W
£ \
8 AN
& N
=
& Y
a 10°C /W HEAT SINK \\ INFINITE HEAT $SINK
(] T i
= 4 [ T N
=z NO HEAT SINK N D
o] ] Sy AY
& — N N
-I--__--\\\
0 [
0 50 100 150 200

AMBIENT TEMPERATURE Ta (°C)

APPLICATION CIRCUIT

10 uF

. . Ovee
+
1
14 5 10,
2 QUT1-A

o Vinz-a @
O VINT-A @ A OUT2-A

o ViNi-g @ TA7279P/ AP . OuT1-8

o ViNz-B @ %9 QUT2-B ,I:(:)
7 B
GND | GND

Problems may result if a capacitor is inserted in parallel to the motor as a measure against noise.
If measures against noise are necessary, connect capacitors as shown in the diagram below.

A larger bypass capacitor between V¢ and GND is effective against noise and other problems.
(A capacitance higher than 100 uF is recommended.)

oumT ouT2
O

©

.
4.7 iF
-+
4.7 uf

Note; Utmost care is necessary in the design of the output line, Vg and GND line since IC may be destroyed due to
shori~circuit between outputs, air contamination fauit, or fault by improper grounding.
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OUTLINE DRAWING
HDIP14-P-500-2.54A

14 8
[ 71 M1 ™M 1 -

11.020.2
15.640.2

I [ N OO B |

LT L1
1 £ 7

27 .0MAX

26.510.2

6.2540.2

3.240.2

0.2

2.840.3

|40

AN
4.0+0.3

0.540.1

0.25

1.821vp 1.210.1

Weight: 3.00 g (Typ.)
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NTPort Library enables your Win32 applications fo real-time
direct access to PC /0 ports without using the Windows
Drivers Development Kit (DDK) - NTPort Library provides
support for Windows 95/98Me and Windows
NT/2000/XP/Server 2003. NTPort Library is easy to use.
Under Windows NT/2000/XF/Server 2003, NTPort Library
driver can be load and unload dynamically, so you need not
any configuration. NTPort Library is also an ideal
replacement of old BASIC IN or OUT statement, The tool
also supports to get the base address of LPT ports.
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1 Getting Started

1.1 Overview

Description

NTPort Library enables your Win32 applications to real-time direct access to PC /O ports without
using the Windows Drivers Development Kit (DDK) - NTPort Library provides support for Windows
95/98/Me and Windows NT/2000/XP/Server 2003 (x86 and x64). NTPort Library is easy to use.
Under Windows NT/2000/XP/Server 2003, NTPort Library driver can be load and unioad
dynamically, so you need not any configuration. NTPort Library is also an ideal replacement of old
BASIC IN or OUT statement. The tool aiso supports to get the base address of LPT ports.

Home Page
Please visit the product homepage at http://www.zealsoft.com/ntport/.

We also welcome you to our homepage at http://www.zealsoft.com to download other software
products.

Registration Information
Order Form

Contact information
Procedures and Functions
Distribution Notes
Frequently Asked Questions
Upgrade Issue

History

1.2 Use with Visual Basic

NTPort Library can be used with all versions of 32-bit Visua! Basic. Please refer to Using with
Visual Basic.NET if you are programming for Microsoft NET platform.

Visual Basic 5.0/6.0 samples are located in NTPort\VB directory

Samples Purpose

FastMode [llustrates how to use SetFastMode, EnablePorts and
DisablePorts procedures to increase the performance
under Windows NT/2000/XP/Server 2003.

LPTPort llustrates how to get the base address of LPT ports.

PortTest  lllustrates how to read or write PC |/O ports.

Speaker Nustrates how to control PC speaker.

If you want to use NTPort Library in your Visual Basic project, you should add NTPort.bas in
NTPort directory to your Visual Basic project by selecting the menu "Project | Add File".

Please read Distribution Notes if you want to distribute NTPort Library with your Visua! Basic
project.

1.3 Use with Visual Basic.NET

NTPort Library can be used with Visual Basic.NET 2002/2003/2005. Please refer to Using with
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Visual Basic if you are using Visual Basic 4.0 to 6.0.
Visual Basic.NET samples are located in NTPort\VB. NET directory.

Samples Purpose

FastMode [lllustrates how to use SetFastMode, EnablePorts and
DisablePorts procedures to increase the performance
under Windows NT/2000/XP/Server 2003.

LPTPert Hlustrates how to get the base address of LPT ports.

PortTest  Hlustrates how to read or write PC 1/O ports.

Speaker  lllustrates how to control PC speaker.

If you want to use NTPort Library in a new Visual Basic.NET project, you should add NTPort.vb
into your projects by selecting the menu "Project | Add Exist Items".

Please read Distribution Notes if you want to distribute NTPort Library with your Visual Basic.NET
project.

1.4 Use with Visual C++

NTPort Library can be used with all versions of 32-bit Visual C++.

Visual C++ 5.0/6.0/2002/2003/2005 samples are located in NTPort\WC directory

Samples Purpose

Console  lllustrates how to use NTPort Library in a Win32 console
application.

fastMode lllustrates how to use SetFastMode, EnablePorts and
DisablePorts procedures to increase the performance under
Windows NT/2000/XP/Server 2003.

LPTPort lllustrates how to get the base address of LPT ports.

PortTest lllustrates how to read or write PC 1/G ports.

Speaker lllustrates how to control PC speaker.

To use NTPort Library in your Visual C++ project, you should do as following steps:
1) Add ntport.lib to your project by selecting the menu "Project | Add To Project | Files”,;
2) Copy ntport.h to your project directory or your Visual C++ include directory;
3) Add foliowing line to your C/C++ source code:
#include "ntport.h"

Please read Distribution Notes if you want to distribute NTPort Library with your Visual C++ project.

1.5 Use with Visual C#

NTPort Library can be used with Visual C# 2002/2003/2005.

Visual C# samples are located in NTPort\WWCSharp directory.

Copyright( c) 1997-2006 Hail. i, Z ealS oftStudio
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Samples Purpose

FastMode lllustrates how to use SetFastMode, EnablePorts and
DisablePorts procedures to increase the performance
under Windows NT/2000/XP/Server 2003.

LPTPort llustrates how to get the base address of LPT ports.

PortTest  lilustrates how to read or write PC I/O ports.

Speaker lilustrates how to control PC speaker.

If you want to use NTPort Library in a new Visual C# project, you should add NTPort.cs into your
projects by selecting the menu "Project | Add Exist ltems".

Please read Distribution Notes if you want to distribute NTPort Library with Visual C# project.

1.6  Use with Delphi

NTPort Library can be used with all versions of 32-bit Delphi.
Delphi samples are located in NTPort\Delphi directory.

Samples Purpose

Class lllustrates how to use TIO_Port class to simulate the Port
array in Delphi 1.0 and Turbo Pascal.
FastMode Ilustrates how to use SetFastMode, EnablePorts and

DisablePorts procedures to increase the performance
under Windows NT/2000/XP/Server 2003,

LPTPort lllustrates how to get the base address of LPT ports.
PortTest llustrates how to read or write PC /O ports.
Speaker llustrates how to contro! PC speaker.

If you want to use NTPort Library in your Delphi project, you should add NTPort.pas in NTPort
directory to your Delphi project by selecting the menu "Project | Add to Project”.

Please read Distribution Notes if you want to distribute NTPort Library with your Delphi project.

1.7  Use with Delphi for .NET

NTPort Library can be used with all versions of Borland Delphi for .NET, including Deiphi 8.0 and
Delphi 2005/2006.

Borland Delphi for NET samples are located in NTPort\Delphi.NET directory.

Samples Purpose

FastMode Ifustrates how to use SetFastMode, EnablePorts and
DisablePorts procedures to increase the performance
under Windows NT/2000/XP/Server 2003.

LPTPort lllustrates how to get the base address of LPT ports.
PortTest lllustrates how to read or write PC /O ports.
Speaker lllustrates how to control PC speaker.

If you want to use NTPort Library in a new Borland Delphi for .NET project, you should add

Copyrigﬁt (b) 1997-2006 Haj Li, Zeal SofiStudio
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Zeal NTPort.pas into your projects by selecting the menu "Project | Add to Project”.

Please read Distribution Notes if you want to distribute NTPort Library with Borland Delphi for NET
project.

1.8 Use with Borland C++ Builder

NTPort Library can be used with all versions of 32-bit Borland C++ Builder.
Bortand C++ Builder 6.0 samples are located in NTPorf\BCB directory.

Samples Purpose

FastMode Illustrates how to use SetFastMode, EnablePorts and
DisablePorts procedures to increase the performance
under Windows NT/2000/XP/Server 2003.

LPTPort lllustrates how to get the base address of LPT ports.
PoriTest lustrates how to read or write PC /O ports.
Speaker lNustrates how to control PC speaker.

If you want to use NTPort Library in your Borland C++ Builder project, you should do as following
steps,
1) Add bcbport.lib to your project by selecting the menu “Project | Add to Project”,
2) Copy ntport.h to your project directory or your Borland C++ Builder include directory;
3) Add following line to your C/C++ source code:
#include "ntport.h"

Please read Distribution Notes if you want to distribute NTPort Library with your Borland C++
Builder project.

1.9 Use with Borland C#Builder

NTPort Library can be used with ali versions of Borland C#Buidler, including C#Builder 1.0 and
Delphi 2005/2006.

Borland C#Builder samples are located in NTPortiCSBuilder directory.

Samples Purpose
FastMode lilustrates how to use SetfFastMode, EnablePorts and

DisablePorts procedures to increase the performance
under Windows NT/2000/XP/Server 2003.

LPTPort {llustrates how to get the base address of LPT ports.
PortTest {llustrates how to read or write PC /O ports.
Speaker llustrates how to control PC speaker.

if you want to use NTPort Library in a new Borland C#Builder project, you should add NTPort.cs
into your projects by selecting the menu "Project | Add to Project”.

Please read Distribution Notes if you want to distribute NTPort Library with Borland C#Builder
project.

Copyright( c} 1997-2006 Hail i, Z ealS oftStudio
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110 Use with Borland JBuilder

NTPcrt Library can be used with Berland JBuilder.

Borland JBuilder samples are located in NTPort\JBuilder directory.

Samples Purpose

FastMode llustrates how to use SetFastMode, EnablePorts
and DisablePorts procedures to increase the
performance under Windows NT/2000/XP/Server

2003.
LPTPort lllustrates how to get the base address of LPT
ports.
PortTest {liustrates how to read or write PC /O ports.
Speaker Nustrates how to control PC speaker.

If you want to use NTPort Library in a new Borland JBuilder project, you should add
NTPartJava.java into your projects by selecting the menu "Project | Add to Project”.

Please read Distribution Notes if you want to distribute NTPort Library with Borland JBuilder
project,

1.11 Contact Information

We welcome any comments or suggestions, etc. We can be reached via post:

Zeal SoftStudio.

No. 1607 Unit 133

Beijing Institute of Technology
Beijing 100081

P.R. China

or
E-Mail:
Products support questions go to... support@zealsoft.com
Sales inquiries and e-mait orders go to... info@zealsoff.com
Other comments and questions go to...hafi@public.bta.net.cn
Home page of Zea! SoftStudio

http:./iwww. zealsolt.com

Home page for this product
http://www_zealsoft.com/ntport

Copyright (c) 1997-2006 Hai Ui, Zeal SoftStudio
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2 Shipping Your Application

2.1 Distribution Notes

If you want to distribute your application with NTPort Library, you need register your copy.

NTPort Library includes a kernel mode driver, so it needs more steps than general applications to
be distributed. We provide Merge Module for Windows Installer and stand-alone driver setup
program, which are available only in the registered version, to simplify the process of making an
installation disk.

You can choose one of following ways to distribute NTPort Library DLL and drivers with your
application. For all ways, you still need administrative right to run the instaliation program, but after
the reboot, any normal users can use your program.

» Using Merge Module for Windows Installers 2.0(registered version only)

If you are using a setup program which supports Windows Installer 2.0 technology, you can use
this way. You can find ntport27 . msm in NTPortiMergeModule directory. By default, this file is aiso
copied into <Program Files>\Common Files\Merge Modules directory for your convenience. This
merge module supports Windows x86 edition only. Please refer to Using Merge Module for
Windows Instalters 2.0 for more details.

» Using stand-alone driver setup program(registered version only)

If your setup program supports executing external program, you can use this way. You can find
NTPortDrvSetup.exe in NTPort\Redist directory. When you run this small setup program, all
necessary DLLs and drivers will be copied to the user's system, and system configurations are
made automatically. NTPortJava.dii{JNI wrapper DLL, only required for Java applications) is not
included in this setup program. Please refer to Using Stand-alone Driver Setup Program for more
details.

+ Using other setup programs

For other setup programs which don't support executing external program, you need manually add
files and set some options in your setup program to distribute NTPort Library DLL and drivers.
Please refer to the guide to Visual Basic 6.0 Package and Deployment Wizard and Wise
InstallButider, instaiiMaster and InstallManager 8.x.

You can find all runtime files you need to distribute in NTPort\Redist directory. The primary
redistributable components are:
Ntport.dll {Application Dynamic Link Library)
Zntport.sys (Windows NT/2000/XP/Server 2003 NTPort Library driver)
NTPortJava.dli(JNI wrapper DLL, only required for Java applications)

32-bit Windows (x86 edition) and Windows x64 edition have different version of zntport.sys. The
zntport.sys in NTPort\iRedist is 32-bit version, while zntport.sys in NTPort\Redistw64 directory is
%64 edition. You need choose proper zntport. sys according to your target system.

When you install your application to a Windows 95/98/Me system, you should install ntport.dil to
your client's Windows\System directory. You need not distribute the zntport.sys.

When you install your application to a Windows NT/2000/XP/Server 2003 system, you have two
choices:

1) If all the users have administrative right, you can install ntport.dll and zntport.sys to your client's

Copyright (c) 1997-2006 Hai Li, Zeal SoftStudio
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WinNT\System32 directory. Flease note, zntport.sys should be placed under WinNT\System32
directory. in this case, you need not any other configuration.

2) If some users don't have administrative right, you need create an installation program to install
the NTPort Library driver. The installation program should do following steps:

a. Install ntport.dil to WinNT\System32 directory

b. Instail zntport. sys to WinNT\System32\drivers directory

¢. Import the registry settings from ntport2.reg (You can find this file under NTPort\Redist
directory) .

d. Reboot the computer (This step is required before running your application),

e. For Java applications, you also need to distribute NTPortJava.dii to
WIinNT\System32\drivers direclory.

In this case, you still need administrative right to run the installation program, but after the reboot,
any normal user can use your program.

NTPort Library supports both methods internally, so you need not change your code no matter
which method you use. The method two is comparatively complex, so if possible, we recommend
you to use method one.

+ Remotely install the driver

If you want to manually install NTPort Library, you can also use sc.exe from Windows
NT/2000/XP/Server 2003 Resource Kit to do the above step ¢ and d. See also to How to Remotely
install Driver.

More templates or guide to other installation tools may be available at
http:/Awww . zealsoft.com/ntport/.

2.2  Using Stand-alone Driver Setup Program

If your setup program supports executing external program, you can use this way. You can find
NTPortDrvSetup.exe in NTPort\Redist directory. When you run this small setup program, alt
necessary DLLs and drivers will be copied to the user's system, and system configurations are
made automatically. NTPortJava.dli(JNI wrapper DLL, only required for Java apptications) is not
inctuded in this setup program.

Our stand-alone driver setup program does following steps during installing:

1. Copy NTPort.dll to user's System32 directory.

2. Copy zntport.sys to user's System32\drivers directory under Windows NT/2000/XP/Server 2003.
3. Create and start zntport service under Windows NT/2000/XP/Server 2003.

Our stand-alone driver setup program does following steps during uninstafling:

1. Stop and remove zntport service under Windows NT/2000/XP/Server 2003.

2. Remove NTPort.dll from user's System32 directory.

3. Remove zntport.sys from user's System32\drivers directory under Windows NT/2000/XP/Server
2003.

If you don't want any user intervention or user interface, please passing /S on the command line
{(case sensitive).

2.3  Using Merge Module for Windows Installer 2.0

Merge module for Windows installer is only included in the registered version, not evaluation
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version. This merge module is designed for Windows Instatler 2.0 or higher. Although it works with
almost all previous versions of Windows Instalier in our tests, but we strongly suggest using it with
Windows Installer 2.0 or higher.

The current version of merge module is 32-bit only, and is not supported under Windows
XP/Server 2003 x64 edition, but Stand-alone Driver Setup Program supports both 32-bit and x64
editions.

NTPort27.msm can be found at NTPort\MergeModule directory. By default, this file is also copied
into <Program Files>\Common Files\Merge Modules directory for your convenience.

Ntport.dll and zntport.sys are included in the merge module, so you need not add both files to your
Windows Installer project. Administrative right is required for the installation.

Our merge module does following steps during installing:

1. Copy NTPort.dll to user's System32 directory.

2. Copy zntport.sys to user's System32\drivers directory under Windows NT/2000/XP/Server 2003.
3. Create and start zntport service under Windows NT/2000/XP/Server 2003.

Our merge module does following steps during uninstalling:

1. Stop and remove zntport service under Windows NT/2000/XP/Server 2003.

2. Remove NTPort.dil from user's System32 directory.

3. Remove zntport.sys from user's System32\drivers directory under Windows NT/2000/XP/Server
2003.

We test our merge module with some versions of following products:
- Microsoft Windows Installer SDK 2.0/3.0
- WIX {Windows Installer XML) toolset
- Visual Studio Installer 1.1 and .NET 2002/2003
- InstaliShield Developer 7.0/8.0/9.0, InstallShield Express 4, InstaliShield X Express,
InstallShield 11 Express, InstallShield X to 11
- Wise for Windows Installer 5.0 or higher
- Installer2Go 4.0 or higher
- Dacris ActiSetup 2005

24 How to Remotely Install Driver

Windows NT/2000/XP/Server 2003 supports remotely installing and removing device drivers. You
can use sc.exe from Windows NT/2000/XP/Server 2003 Resource Kit to start the device drivers.
You can do as follows,

- Copy all system files to remote machine using Admin$-Share

- Create zntport service with sc.exe

- Starts zntport service (driver) via sc.exe
Please refer to install.cmd file in NTPort Library for details. Our kind user Marco Teubert wrote this
file.

32-bit Windows (x86 edition) and Windows x64 edition have different version of zntport.sys. The
zntport.sys in NTPort\Redist is 32-bit version, while zntport.sys in NTPorf\Redist\x64 directory is
x64 edition. You need choose proper zntport.sys according to your target system.
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How to Make Installation Disk

All following guides are provided only for your reference, we don't provide any official supports for
these setup tools.

Before read following guides, we recommend you read Distribution Notes.

Dacris ActiSetup 2005

Instali2Go 4.0 or higher

Visual Basic 6.0 Package and Deployment Wizard
Visual Studio .NET

Visual Studio Installer 1.1

Wise for Windows Installer 5.0 or higher

Wise InstallBuilder, installMaster and InstallManager 8.x

You can also download InstaliShielld Express for Delphi/Boriand C++ Builder or installShield for
Visual C++ demos from http://www.zealsoft.com/ntport/.

Dacris ActiSetup 2005

1. Use Merge Module section in Dependencies section to add the merge module.

2. The main list shows you all the merge modules found in the merge module search paths. Click a
checkbox next to NTPort Library Merge Module(NTPortDrvModule) to include it in your installation.

3. Select the Product Information section in General section.
4. Select the Launch condition in the listview.

5. Enter Privileged as the launch condition. Using this condition, setup program will abort if the
installation is not performed in the context of elevated privileges.

6. Enter "You must be an administrator to install this product.” as the description in Launch
Condition Editor. Of course, you can use your own words here.

Installer2Go

Use the Merge Modules page to add merge modules to an installation.
1. Select Merge Modules page.

2. Click Add New Custom Merge Module at the shortcut menu. The Add New Custom Merge
Module dialog appears. Navigate to and select the NTPort27.msm to add to the installer project.

Visual Basic 6.0 Package and Deployment Wizard

In the step of Included Files, please check the Included Files List and make sure the ntport.dil and
zntport.sys are added. if one or more files are missing, please click the Add button to choose these
files. You also need add NTPort\RedistiNtportvbé.reg file into this list. Ntportvb6.reg file inciudes
all the registry information of Ntport2 reg and extra settings that make your Setup program to
reboot system. Follow the wizard and in the step of Instail Locaticns, select ntport.dil in the table,
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and select $(WinSysPath) from the Instalt Locations column, and set the destination location of
zntport.sys to $(WinSysPath)\drivers.

32-bit Windows (x86 edition) and Windows x64 edition have different version of zntport.sys. The
zntport.sys in NTPori\Redist is 32-bit version, while zntport.sys in NTPort\Redist\x64 directory is
x64 edition. You need choose proper zntport sys according to your target system.

2.5.4 \Visual Studio .NET

Open your Windows application.

In the Solution Explorer, right-click your Windows application solution, point to Add then click
New Project.

3. Inthe Add New Project dialog box, select Setup and Deployment Projects in the Project
Types pane and select Setup Project in the Templates pane. Click OK.

in the Solution Explorer, right-click the Setup Project, point to Add then click Project Output.
In the Add Project Output Group, select Primary output and click OK.

In the Solution Explorer, right-click the Setup Project, point to Add then click Merge Module.
In the Add Modules dialog box, select NTPort27.msm merge module to add to your Setup
project and click Open,

2.5.5 \Visual Studio Installer 1.1

N =

Noos

1. In the Project Explorer hierarchy, select your Windows installer project.

1. On the Project menu, click Add Merge Module(s).
Note You can also reach the Browse for Merge Module File dialog box by right-clicking the
installer project name in the Project Explorer, highlighting Add, and then selecting Merge
Module(s).

3. Inthe Browse for Merge Mcdule File dialog box, navigate to and select the NTPort26. msm to
add to the installer project.

1. Click Open.
The NTPort27.msm file is added to your installer project and shown in the Files node in the Project
Explorer window.

2.5.6 Wise for Windows Installer

Use the Merge Modules page to add merge modules to an installation.
1. Select Installation Expert > Merge Modules page.

2. From Current Feature, select a feature or condition. {Because any item you add must be assigned
to a specific feature, you cannot add an item when All Features is selected.) ltems you add to a
feature are only installed on the destination computer if the feature is installed. items you add to a
condition are only installed if the feature is installed and the condition is true.

3. Click Add at the right of the Merge Modules page. The Select Merge Module dialog appears and
lists available merge moduies in the directories specified in Wise Options.

5. Select NTPort Library modules(NTPortDrvModule) from the iist by marking the corresponding
checkboxes.
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6. Click Next. The Merge Module File Directory dialog appears.

7. Select <none> as the destination directory for files in the merge module, so that all files are
installed to a predefined directory.

9. Click Finish to complete this process.

10. To add this merge module to other features besides the one you selected in the Current Feature
drop-down list, select them in the list box. You can select multiple features. If multiple features in the
installation depend on this merge module, you should add it to all of them. Only one copy of the
merge module is installed on the destination computer regardless of how many features include it

11. Click Finish,

Known issue: Under our test, Wise for Windows Installer sometimes change the destination directory
of merge module to <system32> directory, which will cause a runtime error, "Can't start NTPort
Library driver." Please make sure the destination directory to <none>, so that our merge module will
work well. This problem is only occurred in Wise for Windows Instalier.

Wise InstallBuilder, InstallMaster and InstallManager 8.x

You can include NTPort\Wise8\NTPort2.wse script into your installation program. This script
supports only 32-bit Windows (x86 edition).

To access Script Editor, click the Script Editor button at the bottom of the window. Select the line in
the script above which you want the new action to appear, then double-click the Insert Script action in
the Actions list.

Enter the full pathname of the NTPort2 . wse script, or use the Browse button to enter it using an Open
dialog. The path should be on your computer, not the destination computer. Because the main script
and the included scripts are combined into a single file at compile time, not runtime, you cannot use a
runtime variable in the Pathname field to specify the Include Script. You can, however, use a
compiler variable in this field.

This is an example of the line you might use in your script to include the script:

Include Script C:\Program Files\NTPort Library\Wise8\NTPort2.wse
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Registration

Registration Information

The non-evaluation use of NTPort Library in a business, commercial, government or institutional
environment requires a license. Please visit hitp://www.zealsoft.com/ntport/ for the latest price
information. The copyright dialog wili not be shown in registered copy when application is
running. Registered users will obtain many services, such as FREE tech support through e-maii,
more samples, Zeal Tech Tips articles, and so ¢n.

After you register NTPort Library, the registration key and the registered copy will be sent to you.
You can use it with Licenselnfo procedure in your program.

You are free to distribute this product separately from a product of your own, as long as you
distribute both this file and the library files.

You can register this product through one of following ways,

On-line Web
Visit hitp.forder.kagi.com/?35R to complete online register process.

Bank Account

Send your registration fee directly to the following bank account and send the order form to
info@zealsoft.com at the same time. In general, we will receive your money in 3 workdays. If we
receive your money and order e-mail, we will send you the registered copy via e-mait in 24 hours.

INTERMEDIARY BANK'S NAME & SWIFT CODE:

FIRST UNION BANK INTERNATIONAL, NEW YORK

PNBP US3N NYC

INTERMEDIARY BANK'S CHIPS PARTICIPANT NO. :0509
ACCOUNT WITH BANK'S NAME & SWIFT CODE:

CHINA MERCHANTS BANK, BEIJING BRANCH

CMBC CNBS 201

ACCOUNT WITH BANK'S CHIPS UID: 343306
BENEFICIARY: Li Hai, A/C No.0010 15735888

if you have any problems ahout registration, please feel free to contact me at
Hai Li
Zeal SoftStudio.
No. 1607 Unit 133
Beijing Institute of Technology
Beijing, 100081
PR China
or
E-Mail: haili@public.bta.net.cn
Please visit our homepage at htip://www.zealsoft.com to download the update version and other
controls.

What If | Register

The registered users of NTPort Library will receive the registration key and registered copy of
NTPort Library through e-mail in 24 hours after the on-line registration. You can use the registration
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key and Licenselnfo function with the registered copy.

Benefits of the registered user

» Registered user can distribute the Library with applications to customers. The copyright dialog
will not be shown in registered copy when application is running.

» Registered user can get FREE technical support through E-mait.

» Minor upgrades and bug fixes are free to registered users.

» Registered users are informed of upgrades and new software releases.

Copyn'ghﬂc} 1997-2006 Hai Li, Zeal SoftStudio
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4 Programming Reference

4.1 Procedures and Functions

NTPort Library provides following procedures and functions:

EnablePorts procedure
DisablePorts procedure
GetFastMode function
GetLastState function
GetL PTPortAddress function
GetNTPortVersio n function
GetFastMode function
isWin64 function
IsWinNT function

Inp function

Inpd function

Inport function

InportD function
InportW function

Inpw function
Licenselnfo procedure
Outp procedure

Outpd procedure
Qutport procedure
OutportD procedure
OutportW procedure
Outpw procedure
SetFastMode function

4.2 EnablePorts, DisablePorts procedure

EnabiePorts procedure will enable your application to read or write specific ports. DisablePorts
procedure will disable your application to read or write specific ports. Both functions are only
required in the fast mode.

Syntax
Visual Basic

Declare Sub EnablePorts Lib "ntport.dii" (ByVal portStart As Integer, ByVal portEnd As
Integer)

Declare Sub DisablePorts Lib "ntport.dli” (ByVal portStart As Integer, ByVat portEnd As
Integer)
C++

void APIENTRY EnablePorts(WORD PortStart, WORD PortStop);
void APIENTRY DisablePorts(WORD PortStart, WORD PortStop);

Delphi
procedure EnablePorts(PortStart:word; PortStop:word); stdcail; external 'ntport.dil’;
procedure DisablePorts(PortStart:word; PortStop:word);stdcall; external ‘ntport.dil’;
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Remarks

Both functions will work only under Windows NT/2000/XP/Server 2003 (32-bit only). This function
is not supported under Windows XP/Server 2003 x64 edition. Under Windows 95/98/Me, you need
not call either function.

NTPort Library can run under two medes: normal mode and fast mode, under Windows
NT/2000/XP/Server 2003. By default, it runs under normal mode. In this mode, if you use inp, Inpd,
Inport InportD, InportW, Inpw, Outp, Outpd, Outport, OutportD, OutportW, or Qutpw function, you
need not call EnablePorts and DisablePorts function. If you use SetFastMode to let the library
running under fast mode, you must call EnablePorts before you call any other functions of NTPort
Library, and then call DisablePorts to free the resource when your application is quitting. Please
refer to the FastMode sample for details.

If you use EnablePorts, the system will allow you read or write ports within the range from PortStart
to PortEnd.

Both functions are provided for advanced users who want to use IN/OUT CPU instructions in their

applications. Typically, users can use both functions with inline assembler code or third party
components.

4.3 GetFastMode function

Returns the setting of fast mode.
Syntax

Visual Basic

Declare Function GetFastMaode Lib "ntport.dil* {) As Long
C++

BOOL APIENTRY GetFastMade();
Delphi

function GetFastMade:LongBoo!;stdcall; external 'ntport.dlil’;

Remarks

If the GetFastMode function returns True, the fast mode is enabled. By default, the fast mode is
disabled.

4.4 GetlLastState function

Returns a value indicating the last operation is successful or not.
Syntax

Visual Basic
Declare Function GetLastState Lib "ntport.dl* (ByVal sStatus As String) As Long

C++
int APIENTRY GetlLastState(char *sStatus);
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Delphi
function GetLastState{sStatus:PCHAR): longint; stdcall; externaj 'ntport.dll’;

Remarks

You can call GetLastState function after you call any NTPort Library functions to read or write PC
ports.

This function will return one of following values:

Value Meaning
ERROR_SUCCESS No error.
ERROR_DRIVER Can't find zntport.sys under Windows

NT/2000/XP/Server 2003. Please read Distribution
Notes for more information.

ERROR_SCM_CANT_CONNECT Can't dynamically load the zntport.sys. The user
needs administrative right to dynamically load and
unload the driver. If the user doesn't have such right,
you need to modify some registry settings. Please
read Distribution Notes for more information.

If sStatus is not NULL (0), sStatus will return the error message.

45 GetLPTPortAddress function

Copyright (c) 1997-2006 Hai Li, Zeal SoftStudio

Returns a value indicating the base address of LPT ports.
Syntax

Visual Basic
Declare Function GetLPTPortAddress Lib "ntport.dll" (ByVal portlD As integer) As Integer

C++
WORD APIENTRY GetLPTPortAddress(WORD portlD};

Delphi
function GetLPTPortAddress{portiD:word); word;stdcall;, external 'ntport.dll";

Remarks

Parameter portiD is the specific LPT port address. The portiD for LPT1 is 1.

If the return value is zero, the port is absent or there is an error. If there is an error, call
GetlLastState function to get detail information.

LPT1 is normally assigned base address 378h, while LPT2 is assigned 278h(The lower case h
denotes that it is in hexadecimal). But these addresses may change from machine to machine.

The base address, usually called the Data Port or Data Register is simply used for outputting data.
The Status Port (base address + 1) is a read only port. Any data written to this port will be ignored.
The Contro! Port {(base address + 2) is intended as a write only port.

Known issue
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This function works well with the LPT ports on the motherboard and most PCI parallel ports card,
but it faits to retrieve the base address of some external cards.

4.6 GetNTPortVersion function

Returns the version of NTPort Library.

Syntax
Visual Basic

Declare Function GetNTPortVersion Lib "ntport.dil" {) As Integer
C++

WORD APIENTRY GetNTPortVersion();
Delphi

function GetNTPortVersion:word;stdcall; external 'ntport.dll";
Remarks

Current version of NTPart Library will return 270H.
4.7 IsWin64 function

Returns a value indicates whether the application is running under 64-bit Windows system.
Syntax
Visual Basic
Declare Function 1sWin64 Lib “ntport.dll" () As Boolean
C++
BOOL APIENTRY IsWin&4(),
Delphi
function IsWin64:boolean;stdeall; external 'ntport.dif’;
Remarks

This function returns True(-1), if the application is currently running under 64-bit Windows. Under
32-bit Windows system, this function returns False(0).

This version includes 32-bit DLL, 32-bit(x86) driver and x64(AMD64 and EM64T) driver.

ltanium{lA64) will not be supported.

4.8 {IsWiInNT function

Returns a value indicates whether the application is running under Windows NT/2000/XP/Server
2003 system.

Syntax

Visual Basic
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Declare Function 1sWinNT Lib "ntport.dii” () As Boolean
C++

BOOL APIENTRY IsWinNT();
Delphi

function IsWIinNT:boolean;stdcall; external 'ntport.dil’;

Remarks

This function returns True(-1), if the application is currently running under Windows
NT/2000/XP/Server 2003. Under Windows 95/98/Me, this function returns False{0).

In version 2.3 or higher, this function will return -1, While in previous version, the return value is 1.
This change will be consistent with Visual Basic, and won't affect other language in most cases.

4.9 Inp, Inpw, Inpd function

Returns a value from specific ports.
Syntax

Visual Basic
Declare Function inport Lib "ntport.dii" {ByVal portlD As Integer) As Integer
Declare Function InportW Lib "ntport.dii” (ByVal portiD As Integer) As Integer
Declare Function InpertD Lib "ntport.dii" {ByVal portID As Integer) As Long
Declare Function Inp Lib "ntport.dii" {(ByVal portiD As Integer) As Integer
Declare Function Inpw Lib "ntport.dii" (ByVal portiD As integer) As Integer
Declare Function Inpd Lib "ntport.dil* (ByVal portlD As Integer) As Long

C++
WORD APIENTRY Inp(WORD PortNumy;
WORD APIENTRY Inpw(WORD PortNumy);
DWORD APIENTRY Inpd(WORD FortNum);
WORD APIENTRY Inport{WORD PoartNum);
WORD APIENTRY InportW(WORD PortNum),
DWORD APIENTRY inportD(WORD PortNum);
Delphi
function Inp(PortNum:word):word; stdcall; externai ‘ntport.dil’;
function Inpw{PortNum:word).word; stdcall,; external 'ntport.di;
function inportW(PortNum:word}:word; stdcall; external 'ntport.dii’;
function Inpd(PortNum:word):longint; stdcall; external 'ntport.dil’;
function Inport{PortNum:word):word; stdcall; external 'ntport.dil’;
function InportD(PortNum:word):longint; stdcall; external 'ntport.dil’;
function InportW(PortNurm:word):word; stdcall, external 'ntport.dil’;
function inportD(PortNum:word):longint; stdcall; external 'ntport.dil’;
Remarks

Inp and Inport will return a byte from the specific port. Inpw and InportW will return a word from
specific ports. Inpd and InportD will return a double word from specific ports.

Parameter PortNum is the port address that you want to read from. For example, 61H is PC
speaker control port.

if GetLastState function return a non-zero value, there is an error occurred and the return value of
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inp, Inpw or inpd doesn't have any meaning.

Inport, InportD, InportW function

Returns a value from specific ports.

Syntax

Visual Basic

Declare Function Inport Lib "ntport.dii" (ByVal portlD As Integer) As Integer
Declare Function InportW Lib "ntport.dil" (ByVal portiD As Integer) As Integer
Declare Function inportD Lib "ntport.dil* (ByVal portiD As Integer) As Long
Declare Function Inp Lib "ntport.dil” (ByVal portlD As Integer) As Integer
Declare Function Inpw Lib "ntport.dll" {(ByVal portiD As Integer) As Integer
Declare Function Inpd Lib "ntport.dil* (ByVal portiD As integer) As Long

C++
WORD AP!ENTRY Inp{(WORD PortNum)};
WORD APIENTRY Inpw(WORD PortNum);
DWORD APIENTRY Inpd(WORD PortNum);
WORD APIENTRY Inport{WORD PortNum);
WORD APIENTRY InportW(WQRD PortNumy;
DWORD APIENTRY InportD(WORD PortNumy;
Delphi
function Inp(PortNum:word):word; stdcall; external 'ntport.dil’;
function Inpw{PortNum:word):word; stdcall, external 'ntport.dll’;
function InportW{PortNum:word):word, stdcall; external 'ntport.dil’;
function Inpd(PortNum:word):longint; stdcalt; externa! 'ntport.dil’;
function Inport{PortNum:word).word; stdcall; external 'ntport.dIl’;
function inportD{PortNum:word):longint; stdcall; external 'ntport.dii’;
function InportW(PortNum:word):word; stdcall; external 'ntport.dil’;
function InportD(PortNum:word):longint; stdcalf; external 'ntport.dil’;
Remarks

Inp and Inport will return a byte from the specific port. inpw and InportW will return a word from
specific ports. Inpd and {nportD will return a double word from specific ports.

Parameter PortNum is the port address that you want to read from. For example, 61H is PC
speaker control port.

If GetlLastState function return a non-zero value, there is an error occurred and the return value of
Inp, Inpw or inpd doesn't have any meaning.

Licenselnfo procedure

Set the registration information.

Syntax

Visual Basic
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Declare Sub Licenselnfo Lib "ntport.dil” (By Val sUser As String, By Val IKey As Long)
C++

void APIENTRY Licenselnfo(LPSTR sUserName, DWORD IKey),
Delphi

procedure Licenselnfo(sUserName: PChar; IKey: longint); stdcall; external 'ntport.aft’;

Remarks

This function is only available in REGISTERED version, not EVAL version. When you register this
product, you will receive a letter with the download link of the registered version.

You must call Licenselnfo procedure before you call any other functions of NTPort Library to avoid
nag screen.

If you register NTPort Library, we will send you a registration key based on your registration name.
Parameter sUser is your registration name, and Parameter /Key is your registration key that we
send to you. Please note the registration name is case-sensitive.

412 Outp, outpw, outpd procedure

Write a value to specific ports.
Syntax

Visual Basic
Declare Sub Qutp Lib "ntport.dil” (ByVal portiD As Integer, ByVal nByte As integer)
Declare Sub Outpw Lib "ntport.dlif" (ByVal portlD As Integer, ByVal nWord As Integer)
Declare Sub Outpd Lib "ntport.dll* {ByVal portiD As Integer, ByVal dwDWord As Long)
Declare Sub Outport Lib "ntport.dil" (ByVal portlD As Integer, ByVal nByte As Integer)
Declare Sub OutportW Lib "ntport.dii" (ByVal portlD As Integer, ByVal nWord As Integer)
Declare Sub OutportD Lib "ntport.dil" {(ByVal portiD As Integer, By Val dwDWord As Long)

C++
void APIENTRY Qutp(WORD PortNum, WORD Data);
void APIENTRY Outpw(WORD PortNum, WORD Data),
void APIENTRY Qutpd(WORD PortNum, DWORD Data),
void APIENTRY Outport{WORD PortNum, WORD Data);
void APIENTRY OutportW(WORD PortNum, WORD Data),
void APIENTRY QutportD(WORD PortNum, DWORD Data),
Delphi
procedure Outp(PortNum:word; Data:word); stdcall; external 'ntport.dil’;
procedure Outpw(PortNum:word; Data:word), stdcali; external ‘ntport.dil’;
procedure Outpd{PortNum:word; Data:longint); stdcall; external ‘ntport.dil’;
procedure Outport(PortNum:word; Data:word); stdcall; external 'ntport.dIl’;
procedure OutportW(PortNum:word; Data:word), stdcall; external 'ntport.dit,
procedure OutportD{PortNum:word; Data:fongint); stdcall, external 'ntport.dil’
Remarks

Outp and Qutport will write a byte from a specific port. Outpw and OutportW will write a word to
specific ports. Outpd and OutportD wili write a double word to specific ports.

Parameter PortNum is the port address that you want to write to. For example, 61H is PG speaker
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control port. Parameter Dafa is the data that you want to write to the ports.

If GetlLastState function return a non-zero value, there is an error occurred.

413 Outport, OutportW, OutportD procedure

Write a value to specific ports.
Syntax

Visual Basic
Declare Sub Cutp Lib "ntport.dlii” (ByVal poriD As Integer, ByVal nByte As Integer)
Declare Sub Cutpw Lib "ntport.dil* (ByVal portlD As Integer, ByVal nWord As Integer)
Declare Sub Outpd Lib "ntport.dil* {ByVal portID As Integer, ByVal dwDWord As Long)
Declare Sub Qutport Lib "ntport.dll” {ByVal portiD As Integer, ByVal nByte As Integer)
Declare Sub CutportW Lib “ntport.dll” (ByVal portID As Integer, ByVal nWord As integer)
Declare Sub OutportD Lib "ntport.dll" {(ByVal portID As Integer, By Val dwDWord As Long)

C++
void APIENTRY Outp(WORD PortNum, WORD Data),
void APIENTRY Qutpw{WORD PortNum, WORD Data);
void APIENTRY Outpd(WORD PortNum, DWCORD Data);
void APIENTRY QOutport{WORD PortNum, WORD Data),
void APIENTRY CutportW(WORD PortNum, WORD Data);
void APIENTRY QutportD{WORD PortNum, DWORD Data);
Delphi
procedure Outp{PortNum:word; Data:word); stdcall; externat 'ntport.dil’;
procedure Outpw{PortNum:word; Data:word}; stdcall; externai 'ntport.dil’;
procedure Outpd{PortNum:word; Data:longint); stdcall; external 'ntport.dll’;
procedure Qutport{PortNum:word; Data:word); stdcall; external 'ntport.dil’
procedure OutportW(PortNum:word; Data:word); stdcall; external ‘ntport.dll’;
procedure QutportD(PortNum:word; Data:longint); stdcall, external 'ntport.dil’;
Remarks

Outp and Qutport will write a byte from a specific port. Qutpw and OutportW will write a word to
specific ports. Outpd and OutportD will write a double word to specific ports.

Parameter PortNum is the port address that you want to write to. For example, 61H is PC speaker
control port. Parameter Data is the data that you want to write to the ports.

If GetLastState function return a non-zero value, there is an error occurred.

414 SetFastMode procedure

Set the setting of fast mode.
Syntax

Visual Basic
Declare Sub SetFastMode Lib "ntport.dii" (ByVal bOption As Long)

C++
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void APIENTRY SetFastMode(BOOL bOption);

Delphi
procedure SetfastMode{bOption:LongBoot);stdcall; external ‘ntport.dil’;

Remarks

This function will work only under Windows NT/2000/XP/Server 2003 (32-bit only). This function is
not supported under Windows XP/Server 2003 x64 edition. Under Windows 95/98/Me, you need
not to call this function.

NTPort Library can run under two modes: normal mode and fast mode, under Windows
NT/2000/XP/Server 2003. By default, it runs under normal mode. In this mode, if you use Inp, Inpd,
Inport InportD, InportW, Inpw, Outp, Outpd, Outport, OutportD, OutportW, Outpw, you need not
cali EnablePorts and DisablePorts function.

But if you call Inp and Outp functions in a long loop, fast mode is generally faster than normai
mode. You can use SetFastMode to switch between fast mode and normal mode. When the
parameter bOption is set to True, the library will work under fast mode. In fast mode, you must call
EnablePorts before you call any other functions of NTPort Library, and call DisablePorts to free the
resource when your application is quit. Please refer to the FastMode sample for details.
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5 Frequently Asked Questions

5.1 Frequently Asked Questions
Please visit http://www.zealsoft.com/ntport/ for more FAQ.

1. How to convert old BASIC program to Visual Basic project?

Q: ! have to convert a Qbasic program into a Visual Basic program. Now | got a problem with the
Qbasic out command and | want to know if | can solve the problem with you product.

A: Yes. NTPort Library is an ideal replacement of old BASIC IN or OUT statement. You can
change IN function to Inp function and QUT statement to QOutp sub procedure.

2. How to increase the performance under Windows NT/2000/XP/Server 20037

Q: 1 use Inport and Outport functions, but it seemed both functions are siow when | call them in a
long loop under Windows NT/2000. Is there a way to speed up?

A: If you use Inport and Qutport in a long loop, please try SetFastMode, EnabiePorts and
DisablePorts functions that can increase the performance under Windows NT/2000/XP/Server
2003 (32-bit only). There is a sample called FastMode to demonstrate how to use these functions.
The fast mode is not supported under Windows XP/Server 2003 x64 edition.

3. Does NTPort Library provide the feature simitar to Peek and Poke?

Q: | need to convert an old BASIC program, which used Peek and Poke. Does your library support
these functions?

A: NTPort Library currently doesn't support memory mapped /0, but we have another product,
MemAccess Library, which is designed to direct access to physical memory. Please visit
http:/Awww.zealsoft. com/memaccess/ to download it.

4. Does NTPort Library support .NET platform?

Q: | need to migrate my product to .NET platform. Does NTPort Library support Microsoft NET?
A: NTPort Library is fully tested under NET platform, and the Visual Basic.NET {2002/2003),
Visual C#.NET, Borland C#Builder samples are included. But the DLL file, ntport.dll, is an
unmanaged DLL. Please refer to Using with Visual Basic.NET and Using with Visual C#, Using with
Delphi for .NET and Using with C#Buitder.

5. What's the difference between Inp and inpott function?

Q: | notice that there are Inp and Inport function in your library. What's difference?

A: We provide pairs of functions with same feature to help programmers convert their old
programs with less source code modification. We recommend you use Inp and Outp, because they
are slightly fast compared to Inport and Outport.

6. Do | need zntport.sys under Windows 95/98/Me?

Q: | want to use your product under Windows 95/98/Me. Do | need zntport.sys?

A: No, you needn't. The driver zntport.sys is required only under Windows NT/2000/XP/Server
2003.

7. How many files do | need to copy to my client's machine?

Q: | copied my program and ntport.dil to my client's Windows NT machine, but it failed to work.
After | installed your NTPort Library package, my program worked fine. What files do | need to
copy?

A: You can find all runtime files you need to distribute in NTPort\Redist directory. Under Windows
NT/2000/XP/Server 2003, you need to distribute zntport.sys. Please read Distribution Notes for
details.

8. Canluse NTPort Library to enable third party components to work under Windows
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NT/2000/XP ?
Q: | have a third party component, which can work under Windows 95/98/Me, but it will cause
privileged instruction exception under Windows NT/2000/XP. | ensure the component only
accesses PC /O ports. Can | use NTPort Library to enable my component to work under Windows
NT/2000/XP?
A: If the component only accesses PC 1/O ports and you know which ports it uses, you can call
EnablePorts function before you call the component's functions and call DisablePorts when your
program will end,

9. Dol need to log as an administrator when | use NTPort Library?

Q: Do | need to log as an administrator when | use NTPort Library under Windows NT/20007 We
do not want every person who uses our application to have full authority to access every part of
the operating system.

A: From the version 2.1, NTPort Library supports both administrator and non-administrator
account, but administrator privileges are required to install NTPort Library on Windows
NT/2000/XP/Server 2003. Because Windows NT/2000/XP/Server 2003's limitation, you need more
systemn configuration if the user doesn't have administrative right. Please read Distribution Notes
for details.

10. What's the meaning of error message "Can't connect to Service Control Manager"?

Q: 1 want to test your NTPort Library, if it is the right for my application. But on an NT4 machine |
become following error message, after click the Inport- or Outport button in your Porttest program:
"Cant connect to Service Control Manager'. Can you tell me what's wrong?

A: Obviously, you don't have administrative right. From the version 2.1, NTPort Library supports
both administrator and non-administrator account, but because Windows NT/2000/XP limitation,
you need more system configuration if the user don't have administrative right. Please read
Distribution Notes for more information. You can also refer to GetLastState function about the
meaning of other error messages.

11. Can | use NTPort Library in a 16-bit application?

Q: Can ! use NTPort Library in a 16-bit application written with Borland C++ v3.17

A: We no longer support 16-bit applications. If you want to use NTPort Library in a 16-bit
application, please use Automation or thunk technology. Please refer to following articles in
Microsoft Knowledge Base,

« HOWTO: all?2-bit ode rom?6-bit ode nder indows?5 (Q2154093)

12. Does NTPort Library support 64-bit Windows?

Q: | want to develop for Windows XP x64 edition. Does your driver support it?

A: 64-bit Windows requires 64-bit driver. NTPort Library supports Windows XP/Server 2003 x64
edition for both AMD64 and Intel EM684T, but won't support Intel itanium(lA64) platform. Both 32-
bit(x86) driver and x64 driver are included in this version, but only 32-bit DLL is included. We will
provide x64 DLL in the future version. Most features are same in 32-bit edition and x64 edition, but
fast mode is not supported in x64 edition yet.

Copyright{ c) 1997-2006 Hail. i, Z ealS oftStudio



History




33 | NTPort Library Reference

[SE—

6 History

6.1 Version History

2.7

2.6.1
26

25

24

23

2.2

2.1

2.0

1.0

Add Windows XP/Server 2003 x64 edition driver,

Fix the bug that calling IsWin&4 function will cause access violation error(#40048).
Support Borland Developer Studio 2008.

Support Visual Studio 2008.

Fix the bug that Setup program can't start NTPort Library Driver, Error: 1073{#40040)
GetLPTPortAddress function supports MosChip/NetMos PCI parallel ports cards.
Add IsWin64 function.

Add stand-alone driver setup program(Registered copy only).

Add print manual{.pdf).

Add Delphi for .NET samples.

Add C#Builder samples.

Add JBuilder samples.

Update FastMode sample.

Add merge module for Windows Installer 2.0(Registered version only).

Fix the issue that causes a first-chance exception in Visual C#.

Fix the issue that GetLPTPortAddress function returns incorrect value in some Windows 9x
system,

Fix the issue that displays a first chance exception in VC++ Debug Output window
Add Visual Basic.NET samples

Add Visual C# samples

Add Visual C++ Console sample

Add GetLPTPortAddress function

Increase the performance under all platforms and all modes

Add LPTPort sample

Add SetFastMode and GetFastMode functions to increase the performance

Add FastMode sample

Add Delphi ClassTest sample

Support both administrator and non-administrator accounts

Add Borland C++ Builder samples

Add several installation templates and demos

Increase the performance under Windows NT/2000

Support Windows 2000

Initial Release

6.2 Upgrade Issue

If you are the registered user of previous version of NTPort Library, please notice that the
evaluation version of NTPort Library can't be turned to the registered version even if you have a
valid serial number. Please visit http://iwww zealsoft.com/upgrade/ to download the upgrade
version. Before install the upgrade version, you must install the previous registered copy of NTPort
Library.

NTPort Library 2.7 is fully compatible with previous version, so you need not to recompile your
project.

The IsWInNT function wili return -1 if the application is running on Windows NT/2000/XP/Server

i Copyrigh}( cf 1997-2006 Hail. :Z_ea.fS oft Studio



History| 34
| .

2003. In the version prior to 2.3, the return value is 1.

Merge module of this version is renamed to NTPort27. msm.
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7 Other Products

71 ChecklistBox ActiveX Control

Fentures

‘ . V%10 Predeﬁned Styles
[ % Custom Check Mark
B Crnved Teeims (N ewh
& ItemImage Property
® Font, ItemFont Property
] ® 32/16-Bit Support
{1 @ And More

SO +:: CheckListBox ActiveX Control provides support for
hstbox contammg checkboxes as welJ as the same control that is built into Microsoft Word and
Excel. in this control, each item's font, color, enabled and checked state can be individually
modified. The control also supports 3D look, picture items and custom check mark. You can turn
on/off the checkmark. The package includes samples written in Visual Basic, Visual Basic. NET,
Visual C#, C#Builder, Visual C++ and Internet Explorer. CheckListBox is also called Check List.

CheckListBox ActiveX Control is ActiveX Com and SoftSeek Com editors' Top Pick.

You can download FREE trial version from hitp./Awww.checklistbox.com.

7.2 Color ComboBox ActiveX Control

Color ComboBox:
I. Maroon =]
[ ] Unassigned | -]
74 Custom...

Color ComboBox ActiveX Control offers an easy method for a
user to select a color from a combo box based on a predefined color-set or to define a custom
calor.

Features

Displays built-in default or user-definable color list
Several predefined styles

Optional edit button for custom colors

Support for automatically changing color entry
Built-in ChooseColor dialog access
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Find a color or a string with easy
Easy to use even without one line code

Special selected item

color and 3D effect

User-definable color bar width and height

You can download FREE trial version from http.//www. zealsoftstudio.com.

7.3 Font List & Combo ActiveX Control

{® Times NeWR ot [

T PIPELINGE

@ ALGERIAN

T Abadi MT Ccmde"

t;’““.a?'?-ﬂ

T Arial

&Arlal Blacl

both ListBox and ComboBox control in one ActiveX control.

: " Font List & Combo ActiveX Control aliows you choose all the
avaitable fonts from a listbox or combobox.
Main features include

automatic enumeration of all available fonts on your system, either the screen or the printer

previewing each font name with its own font characteristics

built-in recently used fonts

sub-list

draw a logo in front of each font names indicating font type
getting and setting currently selected font name

You can download FREE triai version from hitp./www.zealsoftstudio.com.
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7.4 MemAccess Library
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MemAccess Library gives
programmers control of hardware devices from Win32 application without using the Windows
Drivers Development Kit (DDK). The tool allows real-time direct access to memory mapped /0.
Typical applications include I1SA or PCI bus devices. MemAccess Library is also an ideal
replacement of old BASIC Peek or Poke statement. MemAccess Library provides support for
Windows 95/98/Me and Windows NT/2000/XP/Server 2003.

You can download FREE trial version from http:/fwww.zealsoft.com/memaccess/.
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