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1. INTRODUCTION

The OP6800 intelligent terminal interface is a small, high-
performance, C-programmable termina interface that offers
built-in 1/0O and Ethernet connectivity. A Rabbit 2000 micropro-
cessor operating at 22.1 MHz provides fast data processing.

1.1 Description

The OP6800 intelligent terminal interface incorporates the powerful Rabbit 2000 micro-
processor, flash memory, static RAM, digital 1/0 ports, RS-232/RS-485 serial ports, and a
10Base-T Ethernet port.

1.2 Features

122 x 32 graphic display.
7-key keypad.
7 LEDs.

24 digital 1/0: 13 filtered digital inputs, and 11 sinking high-current outputs (7 outputs
with LED indicators, and 4 high-current digital outputs with transient protection to
drive inductive loads).

Rabbit 2000™ microprocessor operating at 22.1 MHz.

128K static RAM and 256K flash memory standard, may be increased to 512K SRAM
and 512K flash memory.

One RJ45 Ethernet port compliant with IEEE 802.3 standard for 10Base-T Ethernet
protocol (OP6800 only).

Four serial ports (2 RS-232 or 1 RS-232 with RTS/CTS, 1 RS-485, and 1 CMOS-com-
patible programming port).

Battery-backable real-time clock, connection point for external battery included.
Watchdog.

Reset generator.

Meets NEMA 4 watertightness specifications when front-panel mounted.
Remote program downloading and debugging capability via RabbitLink.

User’s Manual



Two OP6800 models are available. Their standard features are summarized in Table 1.

Table 1. OP6800 Models

Feature OP6800 OP6810
Microprocessor Rabbit 2000 running at 22.1 MHz
Static RAM 128K
Flash Memory 256K
RJ-45 Ethernet Connector and

) . Yes No
Filter Capacitors
RabbitCore Module Used RCM2200 RCM2300

Appendix A provides detailed specifications.

Visit Z-World's Web site for up-to-date information about additional add-ons and features
as they become available. The Web site also has the latest revision of this user’s manual.

1.3 Development and Evaluation Tools
1.3.1 Tool Kit

A Tool Kit contains the hardware essentials you will need to use your OP6800. The items
in the Tool Kit and their use are as follows.

» OP6800 User’s Manual with schematics (this document).

* Programming cable, used to connect your PC serial port to the OP6800.

e 12V AC adapter, used to power the OP6800. An AC adapter is supplied with tool kits
sold in the North American market. If you are using your own power supply, it must pro-
vide9to 36 V DC.

» Demongtration Board with prototyping area, pushbutton switches, and LEDs. The
Demonstration Board can be hooked up to the OP6800 to demonstrate the 1/0, and the
prototyping area can be used for custom circuits.

* Ribbon cable to connect Demonstration Board to OP6800.
e Screwdriver.

» Rabbit 2000 Processor Easy Reference poster.

* Registration card.

2 MiniCom (OP6800)



Programming | AC Adapter
h:DIAG:ﬂ Cable A (North American
kits only)
RG E Screwdriver

Demonstration Board
Ribbon Cable

Z-WORLD

User's Manual Demonstration Board

Figure 1. OP6800 Tool Kit

1.3.2 Software

The OP6800 is programmed using version 7.06 or later of Z-World's Dynamic C Premier,
an integrated development environment that includes an editor, a C compiler, and a debug-
ger. Library functions provide an easy-to-use interface for the OP6800. Software drivers
for the display and keypad, TCP/IP, I/O, and serial communication are included with

Dynamic C Premier.
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2. GETTING STARTED

Chapter 2 explains how to connect the programming cable and
power supply to the OP6800. Once you run a sample program to
demonstrate that you have connected everything correctly, you
will be ready to go on and finish developing your system.

2.1 Connections

1. Screw in the four standoffs included with the Tool Kit into the four mounting threads
on the OP6800 as shown in Figure 2.

Figure 2. Screw In Standoffs Into OP6800 Mounting Threads
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2. Connect the OP6800 to the Demonstration Board from the Tool Kit using the ribbon
cable connector as shown in Figure 3. First, connect the ribbon cable to header J1 on
the OP6800 (Step 1), then turn the OP6800 over and connect the other end of the ribbon
cable to header J1 on the Demonstration Board (Step 2). By connecting the boards this
way, you have the option of placing the Demonstration Board behind your OP6800 in
your final installation as explained in Appendix C.

|

[oefefe] |

O

000

Figure 3. Connect the OP6800 to the Demonstration Board
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3. Connect the power supply.

Connect the bare ends of the power supply to the +RAW and GND positions on screw ter-
minal header J5 of the Demonstration Board as shown in Figure 4.

| SENNRNE | SRS SERERNE &
8|, 500000000 0000000N

) :n:n@:n (
051 = = = =

[ —
0099

I

Im000000006000 ) ]

Jossssnse m|®:@%3 %a@@@@L
Ad o - 0§D

@ U

Figure 4. Power Supply Connections

NOTE: The OP6800 itself has reverse polarity protection, but the Demonstration Board
does not. Be careful to connect the positive and negative leads as shown to avoid damag-
ing the Demonstration Board.

NOTE: If you areusing your own power supply, Z-World recommendsusinga9V to 25V
DC power supply. The linear regulator on the Demonstration Board can handle up to
35 V, but can get extremely hot.

4. Apply power.
Plug in the AC adapter.

NOTE: A hardware RESET isdone by unplugging the AC adapter, then plugging it back in.
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2.2 Demonstration Program on Power-Up

A repeating sequence of graphics and messages in various languages will be displayed on
the LCD and the LEDs will flash on and off in sequence when power isfirst applied to the
OP6800. Try pressing the buttons on the keypad. The LED immediately above that button
will light up, and if you pressed one of the keys in the top row of the keypad, the corre-
sponding LED on the Demonstration Board will light up. Similarly, if you press one of the
switches on the Demonstration Board, the corresponding LED on the Demonstration
Board and on the OP6800 will light up.

Note that the programming cable does not have to be connected for this demonstration.

This demonstration will be replaced by a new program when the programming cableis
attached and the new program is compiled and run. The demonstration is available for
future reference in the Dynamic C Premier SAMPLES\ LCD_KEYPAD\ 122x32_1x7 direc-
tory as FUN. C.

8 MiniCom (OP6800)



2.3 Programming Cable Connections

1. Connect the programming cable to download programs from your PC and to program
and debug the OP6800.

Connect the 10-pin PROG connector of the programming cable to header J1 on the
OP6800 RabbitCore module. Ensure that the colored edge lines up with pin 1 as shown.
(Do not use the DIAG connector, which is used for monitoring only, as explained in
Appendix E, “Programming Cable.”) Connect the other end of the programming cableto a
COM port on your PC. Make a note of the port to which you connect the cable, as
Dynamic C will need to have this parameter configured. Note that COM1 on the PC isthe
default COM port used by Dynamic C Premier.

NS

Colored edge —> Programming Cable

To
PC COM port

Figure 5. Programming Cable Connections

2. Apply power.

Reset the OP6800 by unplugging the AC adapter, then plugging it back in. The OP6800 is
now ready to be used.
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2.4 Installing Dynamic C Premier

If you have not yet installed Dynamic C version 7.06P2 (or alater version), do so now by
inserting the Dynamic C Premier CD in your PC’'s CD-ROM drive. The CD will auto-
install unless you have disabled auto-install on your PC.

If the CD does not auto-install, click Start > Run from the Windows Start button and
browse for the Dynamic C Premier set up. exe fileon your CD drive. Click OK to begin
the installation once you have selected the set up. exe file.

The Dynamic C Premier User’s Manual provides detailed instructions for the installation
of Dynamic C and any future upgrades.

NOTE: If you have an earlier version of Dynamic C already installed, the default instal-
lation of the later version will be in a different folder, and a separate icon will appear on
your desktop.

2.5 Starting Dynamic C

Once the OP6800 is connected to your PC and to a power source, start Dynamic C by dou-
ble-clicking on the Dynamic Cicon or by double-clicking onthe. exe file associated with
DcRab in the Dynamic C directory.

Dynamic C assumes, by default, that you are using serial port COM1 on your PC. If you
are using COM 1, then Dynamic C should detect the OP6800 and go through a sequence of
steps to cold-boot the OP6800 and to compile the BIOS. If the error message “ Rabbit Pro-
cessor Not Detected” appears, you have probably connected to a different PC serial port
suchas COM2, COM 3, or COM4. You can change the serial port used by Dynamic C with
the OPTIONS menu, then try to get Dynamic C to recognize the OP6800 by selecting
Reset Target/Compile BIOS on the Compile menu. Try the different COM portsin the
OPTIONS menu until you find the one you are connected to. If you still can’'t get Dynamic
C to recognize the target on any port, then the hookup may be wrong or the COM port
might not working on your PC.

If you receive the “BIOS successfully compiled ...” message after pressing <Ctrl-Y> or
starting Dynamic C, and this message is followed by a communications error message, it
is possible that your PC cannot handle the 115,200 bps baud rate. Try changing the baud
rate to 57,600 bps as follows.

» Locatethe Serial Options dialog in the Dynamic C Options > Communications
menu. Change the baud rate to 57,600 bps.

10 MiniCom (OP6800)



2.6 PONG.C
You are now ready to test your programming connections by running a sample program.

Find the file PONG. C, which isin the Dynamic C SAMPLES folder. To run the program,
open it with the File menu (if it isnot still open), compileit using the Compile menu, and
then run it by selecting Run in the Run menu. The STDIO window will open and will dis-
play asmall square bouncing around in a box.

This program shows that the CPU is working. The sample program described in
Section 5.2.3, “Run the PINGME.C Demo,” tests the TCP/IP portion of the board (if you
have the OP6800 model—the OP6810 does not have an Ethernet capability).

2.7 WhereDo | Go From Here?

NOTE: If you purchased your OP6800 through a distributor or Z-World partner, contact
the distributor or Z-World partner first for technica support.

If there are any problems at this point:

» Check the Z-World Technical Bulletin Board at www.zworld.com/support/bb/.

» Usethe Technical Support e-mail form at www.zworld.com/support/support_submit.html.
» Call Z-World Technical Support at (530)757-3737.

If the sample program ran fine, you are now ready to go on to explore other OP6800 fea-
tures and devel op your own applications.

The following sample programs illustrate the features and operation of the OP6800.

OP6800 Demonstration Board
(SAMPLES\ LCD_KEYPAD\ 122x32_1x7)| (SAMPLES\ OP6800\ DEMO BD)
KEYBASI C. C KEYPAD. C
KEYMENU. C SW TCHES. C
SCROLLI NG. C
TEXT. C

These sample programs can be used as templates for applications you may wish to
develop.

Chapter 3, “Subsystems,” provides a description of the OP6800’s features, Chapter 4,
“Software,” describes the Dynamic C software libraries and describes the sample pro-
grams, and Chapter 5, “Using the TCP/IP Features,” explains the TCP/IP features and
describes some sample programs.

User’s Manual 11


http://www.zworld.com/support/bb/index.html
http://www.zworld.com/support/support_submit.html

12

MiniCom (OP6800)



3. SUBSYSTEMS

Chapter 3 describes the principal subsystems for the OP6800.

« Digitd 1/0

¢ Serial Communication

* Memory

Figure 6 shows these Rabbit-based subsystems designed into the OP6800.

32 Kz || 11 MHz —]{ Rs-85 |
SRAM RABBIT —
2000 Decoder Digital
Flash Input
Ethernet .
(OP6800 only) oD:ﬂ:ﬁlt
RabbitCore Module

Figure 6. OP6800 Subsystems

User’s Manual
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3.1 Pinouts

Figure 7 shows the OP6800 pinouts.
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Figure 7. OP6800 Pinouts

Header J1 isastandard 2 x 20 header with anominal 0.1" pitch. The OP6800 also has an

RJ-45 Ethernet jack on the RabbitCore module.
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3.2 Digital I/0
3.2.1 Digital Inputs

The OP6800 has eight digital inputs, INOO-NO7, each with a current-limiting resistor of
27 kQ, and protected over arange of =36 V to +36 V. The inputs are all pulled up to +5V
asshown in Figure 8.

Vcec

IN
i Rabbit 2000 ™
I Microprocessor
GND =
GND % =4

Figure 8. OP6800 Digital Inputs
The OP6800 aso has five digital inputs, INO8-IN12, each with a current-limiting resistor
of 12 kQ, protected over arange of —25V to +25V, and pulled up to +5 V.

The actual switching threshold for INOO-IN12 is approximately 2.40 V. Anything below
thisvalueisalogic 0, and anything aboveisalogic 1.

IN13—-IN17 are connected in parallel with five of the keypad buttons. These inputs are nor-
mally pulled up, but pulling one of these inputs down is the equivalent of pressing the cor-
responding keypad key remotely.

Table 2. Remote Keypad Operation

Keypad Key | "G
0(a) IN13
1(&) IN14
2(w) IN15
3(») IN16
6 () IN17

NOTE: Remote keypad signal inputs IN13-IN17 are not protected, and can only
handle a voltage range from O to +5 V. These inputs were designed solely to
facilitate a remote keypad, and should not be used for other purposes.
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3.2.2 Digital Outputs

The OP6800 has 11 digital outputs, OUT00-OUT 10, which can each sink up to 200 mA.
Figure 9 shows awiring diagram for using the digital outputs.

OUTO00-OUTO06 can switch up to 40 V and the corresponding LEDs when the outputs are
on. OUTO7-0OUT10 offer protection for inductive loads when K is connected to an exter-
nal power supply; OUTO7-OUT10 are not connected to the LEDs.

OouUT00-0UTO06

Vce

LOAD

+ External
Power
- Supply

w o (0-40V)
GND
T %
ouTo07-0UT10
K
2
l LOAD
+ External
ouT Power

%, - Supply

ST

GND

Figure 9. OP6800 Digital Outputs

It is possible to use an external open-collector driver to control the LEDs associated with
OUTO00-OUTO06. Connect the external driver to the output corresponding to the LED you
wish to control, but keep the internal driver turned off. The external driver will then con-

trol the LED.
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3.3 Serial Communication

The OP6800 has two RS-232 serid ports, which can be configured as one RS-232 serid
channel (with RTS/CTS) or astwo RS-232 (3-wire) channels using the ser Mode software
function call. Table 3 summarizes the options.

Table 3. Serial Communication Configurations

Serial Port
Mode
B C D
0 RS-232, 3-wire RS-232, 3-wire RS-485
1 RS-232, 5-wire CTS/RTS RS-485

The OP6800 also has one RS-485 serial channel and one CMOS serial channel that serves
as the programming port.

All four serial ports operate in an asynchronous mode. An asynchronous port can handle 7
or 8 data bits. A 9th bit address scheme, where an additional bit is sent to mark the first
byte of amessage, isalso supported. Serial Port A, the programming port, can be operated
aternately in the clocked serial mode. In this mode, a clock line synchronously clocks the
datain or out. Either of the two communicating devices can supply the clock. The OP6800
boards typically use al four portsin the asynchronous serial mode. Serial Ports B and C
are used for RS-232 communication, and Serial Port D is used for RS-485 communica-
tion. The OP6800 uses an 11.0592 MHz crystal, which is doubled to 22.1184 MHz. At this
frequency, the OP6800 supports standard asynchronous baud rates up to a maximum of
230,400 bps.

3.3.1 RS-232

The OP6800 RS-232 serial communication is supported by an RS-232 transceiver. This
transceiver provides the voltage output, slew rate, and input voltage immunity required to
meet the RS-232 serial communication protocol. Basically, the chip trandlates the Rabbit
2000'sCMOS/TTL signalsto RS-232 signal levels. Note that the polarity isreversed in an
RS-232 circuit so that a+5 V output becomes approximately -10 V and O V is output as
+10 V. The RS-232 transceiver also provides the proper line loading for reliable commu-
nication.

RS-232 can be used effectively at the OP6800’s maximum baud rate for distances of up to
15m.

3.3.2 RS-485

The OP6800 has one RS-485 serial channel, which is connected to the Rabbit 2000 Serial
Port D through an RS-485 transceiver. The half-duplex communication uses the Rabbit
2000's PB6 pin to control the transmit enable on the communication line.

The OP6800 can be used in an RS-485 multidrop network. Connect the 485+ to 485+ and
485 to 485— using single twisted-pair wires (nonstranded, tinned) as shown in Figure 10.
Note that acommon ground is recommended.
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RS-485—
RS485+
GND
RS-485—
RS485+
GND

Figure 10. OP6800 Multidrop Network

The OP6800 comes with a 220 Q termination resistor and two 681 Q bias resistors
installed and enabled with jumpers across pins 1-2 and 56 on header JP1, as shown in
Figure 11.

Factory
Default

Figure 11. RS-485 Termination and Bias Resistors

For best performance, the bias and termination resistors in a multidrop network should
only be enabled on both end nodes of the network. Disable the termination and biasresis-
tors on any intervening OP6800 units in the network by removing both jumpers from
header JP1.

TIP: Savethe jumpersfor possible future use by “parking” them across pins 1-3 and 46
of header JP1. Pins 3 and 4 are not otherwise connected to the OP6800.
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3.3.3 Programming Port

The RabbitCore module on the OP6800 has a 10-pin programming header. The program-
ming port uses the Rabbit 2000’'s Serial Port A for communication, and is used for the fol-
lowing operations.

» Programming/debugging
» Cloning

* Remote program download/debug over an Ethernet connection via the RabbitLink
EG2100

The programming port is used to start the OP6800 in a mode where the OP6800 will
download a program from the port and then execute the program. The programming port
transmits information to and from a PC while a program is being debugged.

The Rabbit 2000 startup-mode pins (SMODEO, SMODEZ1) are presented to the program-
ming port so that an externally connected device can force the OP6800 to start up in an
external bootstrap mode. The OP6800 can be reset from the programming port viathe
JEXT_RSTIN line.

The Rabbit 2000 status pin is also presented to the programming port. The statuspinisan
output that can be used to send a general digital signal.

NOTE: Refer to the Rabbit 2000 Microprocessor User’s Manual for more information
related to the bootstrap mode.
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3.3.4 Ethernet Port (OP6800 models only)

Figure 12 shows the pinout for the Ethernet port (J2 on the OP6800 module). Note that
there are two standards for numbering the pins on this connector—the convention used
here, and numbering in reverse to that shown. Regardless of the numbering convention
followed, the pin positions relative to the spring tab position (located at the bottom of the
RJ45 jack in Figure 12) are always absolute, and the RJ-45 connector will work properly
with off-the-shelf Ethernet cables.

ETHERNET

1[%&3
1. E_Tx+
2. E_Tx-

3. E_Rx+
6. E_Rx—

RJ-45 Plug RJ-45 Jack

Figure 12. RJ-45 Ethernet Port Pinout

RJ-45 pinouts are sometimes numbered opposite to the way shown in Figure 12.

Two LEDs are placed next to the RJ45 Ethernet jack, one to indicate an Ethernet link
(LNK) and one to indicate Ethernet activity (ACT).

The transformer/connector assembly ground is connected to the BL 2100 module printed
circuit board digital ground viaa 0 Q resistor “jumper,” R29, as shown in Figure 13.

RJ-45 Ethernet Plug

1

R29
Board Chassis

Ground = = Ground

Figure 13. Isolation Resistor R29

The factory default isfor the 0 Q resistor “jumper” at R29 to be installed. In high-noise
environments, remove R29 and ground the transformer/connector assembly directly
through the chassis ground. Thiswill be especially helpful to minimize ESD and/or EMI
problems.
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3.4 Memory
3.4.1 SRAM

The OP6800 module is designed to accept 128K to 512K of SRAM packaged in an SOIC
case. The standard OP6800 modules come with 128K of SRAM.

3.4.2 Flash Memory

The OP6800 is also designed to accept 128K to 512K of flash memory. The standard
OP6800 modules comes with one 256K flash memory.

NOTE: Z-World recommends that any customer applications should not be constrained
by the sector size of the flash memory since it may be necessary to change the sector
sizein the future.

A Flash Memory Bank Select jumper configuration option based on 0 Q surface-mounted
resistors exists at header JP2 on the RabbitCore module. This option, used in conjunction
with some configuration macros, alows Dynamic C to compile two different co-resident
programs for the upper and lower halves of the 256K flash in such away that both pro-
grams start at logical address 0000. Thisis useful for applications that require aresident
download manager and a separate downloaded program. See Application Note 218,

I mplementing a Serial Download Manager for a 256K Flash, for details.
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3.5 Keypad Labeling

The keypad may be labeled according to your needs. A template is provided in Figure 14
to allow you to design your own keypad label insert.

UL
HjEln

2.35
(60)

Figure 14. Keypad Template

Before you can replace the keypad legend, you will have to remove the L CD/keypad mod-
ule from the plastic bezel. The LCD/keypad module circuit board is held down with two
screws and two tabs as shown in Figure 15.

Mounting D Mounting
screws / screws
p &
Mounting Mounting

tabs tabs

Figure 15. Removing LCD/Keypad Module from Plastic Bezel

To replace the keypad legend, remove the old legend and insert your new legend prepared
according to the templatein Figure 14. The keypad legend islocated under the blue keypad
matte, and is accessible from either the left side or the right side as shown in Figure 16. A

small screwdriver or asimilar small pointed objectcan be used to nudge the keypad legend
inor out.
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Keypad label is located

under the blue keypad matte.

)

0 ©00e000 o

B0

Figure 16. Removing and Inserting Keypad Label

Once you have replaced the keypad |abel, re-insert the L CD/keypad module circuit board
under the mounting tabs in the plastic bezel, as shown in Figure 15. Secure the LCD/key-
pad module circuit board with the two screws.
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4. SOFTWARE

Dynamic C Premier is an integrated development system for
writing embedded software. It runs on an IBM-compatible PC
and is designed for use with Z-World single-board computers
and other devices based on the Rabbit microprocessor.

Chapter 4 provides the libraries, function calls, and sample pro-
grams related to the OP6800.

You have a choice of doing your software development in the flash memory or in the static
RAM included on the OP6800. The advantage of working in RAM isto save wear on the
flash memory, which is limited to about 100,000 write cycles.

NOTE: An application can be developed in RAM, but cannot run standalone from RAM
after the programming cable is disconnected. All standal one applications can only run
from flash memory.

The disadvantage of using flash memory for debug is that interrupts must be disabled for
approximately 5 mswhenever abreak point is set in the program. This can crash fast inter-
rupt routines that are running while you stop at a break point or single-step the program.
Flash memory or RAM is selected on the Options > Compiler menu.

Dynamic C Premier provides a number of debugging features. You can single-step your
program, either in C, statement by statement, or in assembly language, instruction by
instruction. You can set break points, where the program will stop, on any statement. You
can evaluate watch expressions. A watch expression isany C expression that can be eval-
uated in the context of the program. If the program is at a break point, awatch expression
can view any expression using local or external variables.
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4.1 Programming Cable

The programming cable has alevel converter board in the middle of the cable since the
OP6800 programming port supports CMOS logic levels, and not the higher voltage RS-232
levelsthat are used by PC serial ports. When the programming cable is connected, Dynamic
C running on the PC can hard-reset the OP6800 and cold-boot it. The cold boot includes
compiling and downloading a BIOS program that stays resident while you work. If you
crash the target, Dynamic C will automatically reboot and recompile the BIOS if it senses
that atarget communication error occurred or that the BIOS source code has changed.

4.1.1 Switching Between Program Mode and Run Mode

The OP6800 is automatically in Program Mode when the programming cable is attached,
and isautomatically in Run Mode when no programming cable is attached. See Figure 17.

Program Mode Run Mode

ool

Colored edge —> Programming Cable

To
PC COM port
RESET OP6800 when changing mode:
Remove, then reapply power
after removing or attaching programming cable.

Figure 17. OP6800 Program Mode and Run Mode Set-Up

4.1.2 Detailed Instructions: Changing from Program Mode to Run Mode

1. Disconnect the programming cable from header J1 of the OP6800 module.
2. Reset the OP6800 by unplugging the AC adapter, then plugging it back in.
The OP6800 is now ready to operate in the Run Mode.

4.1.3 Detailed Instructions: Changing from Run Mode to Program Mode

1. Attach the programming cable to header J1 of the OP6800 module.

2. Reset the OP6800 by unplugging the AC adapter, then plugging it back in. Alterna-
tively, you may press <Ctrl-Y> on your PC if Dynamic C is running.

The OP6800 is now ready to operate in the Program Mode.
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4.2 OP6800 Libraries

With Dynamic C running, click File > Open, and select Li b. The following list of
Dynamic C libraries and library directories will be displayed.

open __________ EH

Lookis [ = & e
_JAES_Encryption: [ FileSystem (1 0pE800 1 Ueos2
"1 Bioslib 5| Gpz 5| Fpp [ zconsale
_1 Bl2000 Cize (O SLAVEPORT Cofunc.lib
1 EIZ100 [ 1cam [ Srrtstar Costate. lib
2 Coypt ([ Jrablib [ spi Fit.lib

1 Dizplays 5| K.eypads 5| Tcpip b ath. lib
1] | i
File name: I Open I
Filez of type: ISu:uun:e Files [*.c;%lib] j Cancel |

Four library directories provide function calls that are specific to the OP6800 or to its fea-

tures.

* OP6800—Ilibraries associated with OP6800 serial communication, 1/O, and initidiza-
tion. The functionsin the OP68xx. LI B library are described in Appendix D, “OP6800
Function APIS.”

e DI SPLAYS\ GRAPHI C—libraries associated with the LCD display. The functionsin
these libraries are described in Appendix D, “OP6800 Function APIS.”

» KEYPADSH ibraries associated with the keypad. The functions in these libraries are
described in Appendix D, “OP6800 Function APIs.”

* TCPI P—libraries specific to using TCP/IP functions.

Other generic functions applicableto al devices based on the Rabbit 2000 microprocessor
are described in the Dynamic C Premier User’s Manual.
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4.2.1 TCP/IP Libraries
The TCPI P directory contains libraries with generic TCP/IP functions for the OP6300.

ARP. LI B—address resolution protocol functions.

BOOTP. LI B—bootstrap protocol functions.

BSDNAME. LI B—BSD-style socket routines.

DCRTCP. LI B—TCP/IP functions.

DNS. LI B—handles host name resol ution.

FTP_CLI ENT. LI B—FTP client functions.

FTP_SERVER. LI B—FTP server functions.

HTTP. LI B—HTTP handler.

| CVP. LI B—ICMP handler.

| P. LI B—handles the network layer (just above the link layer and the device driver).
MD5. LI B—implements the MD5 algorithm defined in TCP/IP RFC 1321.

NET. LI B—general networking API. Thisisthe "top-level” library for the networking
library suite. It includes the packet-driver interface.

PKTDRV. LI B—packet driver functions.

POP3. LI B—POP3 functions.

REALTEK. LI B—packet driver functions for the Real Tek RTL8019AS.
SMIP. LI B—SMTP handler.

TCP. LI B—transmission control protocol.

UDP. LI B—user datagram protocol.

VSERI AL. | i b—virtual Telnet functions.

ZSERVER. | i b—miscellaneous TCP/IP server data structures and routines.

The functions in these libraries are described in the Dynamic C TCP/IP User’s Manual
included in the manual set with the Dynamic C Premier User’s Manual.
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4.3 Sample Programs

Sample programs are provided in the Dynamic C Sanpl es folder. The sample program
PONG. C demonstrates the output to the STDIO window.

The various directoriesin the Sanpl es folder contain specific sample programs that illus-
trate the use of the corresponding Dynamic C libraries.

The OP6800 folder provides sample programs specific to the OP6800. Each sample pro-
gram has comments that describe the purpose and function of the program. Follow the
instructions at the beginning of the sample program.

To run asample program, open it with the File menu (if it is not still open), compile it
using the Compile menu, and then run it by selecting Run in the Run menu. The OP6800
must be in Program mode (see Section 4.1, “Programming Cable,”) and must be con-
nected to a PC using the programming cable as described in Section 2.1, “Connections.”

More complete information on Dynamic C is provided in the Dynamic C Premier User’s
Manual. TCP/IP specific functions are described in the Dynamic C TCP/IP User’s Man-
ual. Information on using the TCP/IP features and sample programsis provided in
Section 5, “Using the TCP/IP Features.”

4.3.1 Board ID
The following sample program can be found in the SAMPLES\ OP6800 subdirectory.

* BOARD_I| D. C—Detectsthe type of single-board computer and displays the information
in the STDIO window. For the OP6800, the STDIO window should show OP6800.

4.3.2 Demonstration Board
Thefollowing sample programs are found in the DEMO_BD subdirectory in SAMPLES\ CP6800.

* BUZZER. G—Demonstrates the use of the buzzer on the Demonstration Board. Remem-
ber to set the jumper across pins 1-2 of header JP1 on the Demonstration Board (see
Figure C-4) to enable the buzzer on. When you finish with BUZZER. C, it is recom-
mended that you reconnect the jumper across pins 2—3 of header JP1 on the Demonstra-
tion Board to disable the buzzer.

* KEYPAD. C—Flashesthe LED above a keypad button when the corresponding keypad
button is pressed. The corresponding LED on the Demonstration Board will also flash
if akeypad button in the top row of the keypad is pressed. A message is also displayed
ontheLCD.

* SW TCHES. G—Flashesthe LED on the Demonstration Board and the OP6800 when
the corresponding pushbutton switch on the Demonstration Board is pressed. A mes-
sage is also displayed onthe LCD.
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4.3.3 Digital I/O
The following sample programs are found in the I O subdirectory in SAMPLES\ OP6800.

DI d N. C—Demonstrates the use of the digital inputs. By pressing a pushbutton switch
on the Demonstration Board, you can view an input channel toggle from HIGH to
LOW on your PC monitor. The four pushbutton switches correspond to INOO—NO3 on
the OP6800. INO4—-IN12 can also be toggled by momentarily grounding the inputs.

DI GOUT. C—Demonstrates the use of the sinking high-current outputs. By pressing a
pushbutton switch on the Demonstration Board, you can view an output channel toggle
the corresponding LEDs on/off. The four pushbutton switches correspond to OUTO7—
OuUT10.

4.3.4 Serial Communication

The following sample programs are found in the RS232 subdirectory in SAMPLES\ OP6800.

PUTS. C—Transmits and then receives an ASCI|I string on Serial Ports B and C. It also
displays the serial data received from both portsin the STDIO window.

RELAYCHR. C—This program echoes characters over Serial Port B to Serial Port C. It
must be run with a serial utility such as Hyperterminal.

The following sample programs are found in the RS485 subdirectory in SAMPLES\ OP6800.

MASTER. C—This program demonstrates a simple RS-485 transmission of lower case
letters to aslave OP6800. The slave will send back converted upper case letters back to
the master OP6800 and display them in the STDIO window. Use SLAVE. Cto program
the slave OP6800.

SLAVE. C—This program demonstrates a simple RS-485 transmission of lower case
lettersto a slave OP6800. The slave will send back converted upper case |etters back to
the master OP6800 and display them in the STDIO window. Use MASTER. Cto program
the master OP6800.

4.3.5 LCD/Keypad Module Sample Programs

The following sample programs are found in the 122x32_1x7 subdirectory in
SAMPLES\ LCD _Keypad.

ALPHANUM C—Demonstrates how to create messages using the keypad and then dis-
playing them on the LCD display.

COFTERMA. C—Demonstrates cofunctions, the cofunction serial library, and using a
serial ANSI terminal such as Hyperterminal from an available COM port connection.

DI SPPONG. C—Demonstrates output to LCD display.

DKADEMOL. GC—Demonstrates some of the L CD/keypad module font and bitmap
mani pulation features with horizontal and vertical scrolling, and using the
GRAPHI C. LI Blibrary.

FUN. C—Demonstrates drawing primitive features (lines, circles, polygons) using the
GRAPHI C. LI B library

30

MiniCom (OP6800)



» KEYBASI C. C—Demonstrates the following keypad functions in the STDIO display
window:

- default ASCII keypad return values.
- custom ASCII keypad return values.
- keypad repeat functionality.
* KEYMENU. C—Demonstrates how to implement a menu system using a highlight bar on
agraphic LCD display. The menu options for this sample are as follows.
1. Set Date/Time
2. Display Date/Time
3. Turn Backlight OFF
4. Turn Backlight ON
5. Toggle LEDs
6. Increment LEDs
7. Disable LEDs
* LED. C—Demonstrates how to toggle the LEDs on the L CD/keypad module.
e SCROLLI NG C—Demonstrates scrolling features of the GRAPHI C. LI B library.
* TEXT. C—Demonstrates the text functionsin the GRAPHI C. LI B library. Hereisalist
of what is demonstrated.

1. Font initialization.

2. Text window initialization.

3. Text window, end-of-line wraparound, end-of-text window clipping, line feed, and carriage return.
4. Creating 2 different TEXT windows for display.

5. Displaying different FONT sizes.

4.3.6 TCP/IP Sample Programs
TCP/IP sample programs are described in Chapter 5.
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4.4 Font and Bitmap Converter

A Font and Bitmap Converter tool is available to convert Windows fonts and mono-
chrome bitmaps to alibrary file format compatible with Z-World's Dynamic C applica-
tions and graphical displays. Non-Roman characters can also be converted by applying the
monochrome bitmap converter to their bitmaps.

Start the Font and Bitmap Converter tool by double-clicking onthef bnenvt r. exe file
in the Dynamic C directory. You then select and convert existing fonts or bitmaps. Com-
plete instructions are available via the Help menu that isin the Font and Bitmap Con-
verter tool.

Once you are done, the converted fileis displayed in the editing window. Editing may be
done, but should not be necessary. Save thefileas! i braryfil enane. | i b, where
l'i braryfil ename isafile name of your choice.

Add thelibrary file(s) to applications with the statement #use | i braryfil enane. i b,
or by cutting and pasting from the library file(s) you created into the application program.

TIP: If youusedthe#use |ibraryfil enane.|i b statement, remember to enter
libraryfilename.libintolib. dir,whichislocatedinyour Dynamic C
directory.

You are now ready to add the font or bitmap to your application using the gl XFont I ni t
or the gl XPut Bi t map function calls.
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Chapter 5 discusses using the TCP/IP features on the OP6800
boards. The TCP/IP feature is not available on OP6810 versions.

5.1 TCP/IP Connections

Before proceeding you will need to have the following items.

5. USING THE TCP/IP FEATURES

» If you don’'t have an Ethernet connection, you will need to install a 10Base-T Ethernet
card (available from your favorite computer supplier) in your PC.

* Two RJ}45 straight-through Ethernet cables and a hub, or an RJ45 crossover Ethernet

cable.

The Ethernet cables and Ethernet hub are available from Z-World in a TCP/IP tool kit.

More information is available at www.zworld.com.

1. Connect the AC adapter and the programming cable as shown in Chapter 2, “ Getting

Started.”

2. Ethernet Connections

* If you do not have access to an Ethernet network, use a crossover Ethernet cable to con-
nect the OP6800 to a PC that at |east has a 10Base-T Ethernet card.

 If you have an Ethernet connection, use a straight-through Ethernet cable to establish

an Ethernet connection to the OP6800 from an Ethernet hub. These connections are
shown in Figure 18.

User's PC

Ethernet
crossover
cable

OP6800
Board

Direct Connection
(Network of 2 computers)

Ethernet —— "

OP6800
Board

cables
ujEinlE

To additiond

B network
Hub u elements

Direct Connection Using a Hub

Figure 18. Ethernet Connections
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3. Apply Power
Plug in the AC adapter. The OP6800 is now ready to be used.

NOTE: A hardware RESET is accomplished by unplugging the AC adapter, then plug-
ging it back in, or by momentarily grounding the board reset input at pin 9 on screw ter-
minal header J2.

The green LNK light on the OP6800 Rabbitcore module is on when the OP6800 is prop-
erly connected either to an Ethernet hub or to an active Ethernet card. The orange ACT
light flashes each time a packet is received.
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5.2 TCP/IP Sample Programs

We have provided anumber of sample programs demonstrating various uses of TCP/IPfor
networking embedded systems. These programs require that you connect your PC and the
OP6800 together on the same network. This network can be alocal private network (pre-
ferred for initial experimentation and debugging), or a connection viathe Internet.

5.2.1 How to Set IP Addresses in the Sample Programs

Most of the sample programs use macros to define the 1P address assigned to the board
and the | P address of the gateway, if there is a gateway.

#define My_| P_ADDRESS "216.112. 116. 155"
#define MY_NETMASK " 255. 255. 255. 248"
#defi ne MY_GATEWAY "216.112.116. 153"

In order to do adirect connection, the following I P addresses can be used for the OP6800:

#define MY_| P_ADDRESS "10.1.1.2"
#define MY_NETMASK "255. 255. 255. 248"
/1 #define MY_GATEWAY "216.112.116. 153"
In this case, the gateway is not used and is commented out. The | P address of the board is
defined to be 10.1.1.2. The IP address of your PC can be defined as 10.1.1.1.

5.2.2 How to Set Up your Computer’s IP Address for a Direct Connection

When your computer is connected directly to the OP6800 via an Ethernet connection, you
need to assign an | P address to your computer. To assign the PC the address 10.1.1.1 with
the subnetmask 255.255.255.248 under Windows 98, do the following.

OP6800
IP10.1.1.1 Board

Subnet mask
255.255.255.248
-
User's PC

A

Ethernet #defi ne MY_I P_ADDRESS "10.1.1.2"

crossover ]
cable #defi ne MY_NETMASK " 255, 255, 255, 248"

Direct Connection PC to OP6800
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Click on Start > Settings > Control Panel to bring up the Control Panel, and then double-
click the Network icon. In the window find the line of the form TCP/IP > Ethernet
adapter name. Double-click on thisline to bring up the TCP/IP properties dialog box.
You can edit the | P address directly and the subnet mask. (Disable “obtain an IP address
automatically.”) You may want to write down the existing values in case you have to
restore them later. It is not necessary to edit the gateway address since the gateway is not
used with direct connect.

The method of setting the | P address may differ for different versions of Windows, such as
95, NT or 2000.

5.2.3 Run the PI NGVE. C Demo

In order to run this program, edit the | P address and netmask in the PI NGVE. C program
(SAMPLES\ TCPI P\ | CVP) to the values given above (10.1.1.2 and 255.255.255.248).
Compile the program and start it running under Dynamic C. The crossover cableis con-
nected from your computer’s Ethernet adapter to the OP6800's RJ-45 Ethernet connector.
When the program starts running, the green LNK light on the OP6800 should be on to indi-
cate an Ethernet connection is made. (Note: If the LNK light does not light, you may not
have a crossover cable, or if you are using a hub perhaps the power is off on the hub.)

The next step isto ping the board from your PC. This can be done by bringing up the MS-
DOS window and running the ping program:

ping 10.1.1.2
or by Start > Run

and typing the command

ping 10.1.1.2

Notice that the orange ACT light flashes on the OP6800 while the ping is taking place, and
indicates the transfer of data. The ping routine will ping the board four times and write a
summary message on the screen describing the operation.

5.2.4 Running More Demo Programs With a Direct Connection

The program SSI . C (SAMPLES\ OP6800\ TCPI P\ ) demonstrates how to make the
OP6800 a Web server. This program alows you to turn the LEDs on an attached Demon-
stration Board from the Tool Kit on and off from a remote Web browser. In order to run
these sample programs, edit the IP address as for the pingme program, compile the pro-
gram and start it executing. Then bring up your Web browser and enter the following
server address: http://10.1.1.2.

This should bring up the Web page served by the sample program.
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The sample program TELNET. C (SAMPLES\ OP6800\ TCPI P\ ) allows you to communi-
cate with the OP6800 using the Telnet protocol. To run this program, edit the | P address,
compile the program, and start it running. Run the Telnet program on your PC (Start >
Runtel net 10. 1. 1. 2). Eachcharacter you typewill be printed in Dynamic C'sSTDIO
window, indicating that the board is receiving the characters typed via TCP/IP.

5.2.5 LCD/Keypad Sample Programs Showing TCP/IP Features

The following sample programs, found in the TCPI P subdirectory in

SAVPLES/ LCD_Keypad/ 122x32_1x7, are targeted at the Ethernet-enabled versions of
the OP6800. Remember to configure the | P address, netmask, and gateway asindicated in
the sample programs.

e MBOXDEMO. C—This program implements aweb server that allowsWeb e-mail messages
to be entered that are then shown on the LCD display. The keypad alows you to scroll
within messages, flip to other e-mails, mark messages as read, and delete e-mails.
When anew e-mail arrives, an LED turns on, and turns off once the message has been
marked asread. A log of all e-mail actionsis kept, and can be displayed in the Web
browser. All current e-mails can aso be read with the Web browser.

When using MBOXDEMO. C, connect the OP6800 and a PC (or other device with aWeb
Browser) to an Ethernet. If you connect the PC and the OP6800 directly, be sure to use
acrossover Ethernet cable; straight-through Ethernet cables and a hub may be used
instead.

e TCP_RESPOND. C—This program and TCP_SEND. C are executed on two separate single-
board computers to demonstrate how the two boards communicate with each other. Use
PCSEND. EXE on the PC console side at the command prompt if you do not have a sec-
ond board. PCSEND. EXE islocated with source code in the
SAVPLES/ LCD_Keypad/ W ndows directory.

TCP_RESPOND. C waits for a message from another single-board computer. The mes-
sage received is displayed on the LCD, and you may respond by pressing a key on the
keypad. The response is then sent to the remote single-board compulter.

e TCPSEND. C—This program and TCP_RESPOND. C are executed on two separate single-
board computers to demonstrate how the two boards communicate with each other. Use
PCRESPOND. EXE on the PC console side at the command prompt if you do not have a
second board. PCRESPOND. EXE is located with source code in the
SAVPLES/ LCD_Keypad/ W ndows directory.

When a key on the keypad is pressed, a message associated with that key issent to a
specified destination address and port. The destination then responds to that message.
The response is displayed on the LCD.

Note that only the LEFT and UP scroll keys are set up to cause a message to be sent.

When using TCPSEND. C and TCP_RESPOND. C, connect the OP6800 and the other single-
board computer to an Ethernet. If you connect the them directly, be sure to use a crossover
Ethernet cable; straight-through Ethernet cables and a hub may be used instead.
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5.3 Where Do | Go From Here?

NOTE: If you purchased your OP6800 through a distributor or Z-World partner, contact
the distributor or Z-World partner first for technical support.

If there are any problems at this point:

* Check the Z-World Technical Bulletin Board at www.zworld.com/support/bby/.

» Usethe Technical Support e-mail form at www.zworld.com/support/support_submit.html.
e Call Z-World Technical Support at (530)757-3737.

If the sample programs ran fine, you are now ready to go on.

Additional sample programs are described in the Dynamic C TCP/IP User’s Manual.

Refer to the Dynamic C TCP/IP User’s Manual to develop your own applications. An
I ntroduction to TCP/I P provides background information on TCP/IP, and is available on
Z-World's Web site.
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6. INSTALLATION AND
MOUNTING GUIDELINES

Chapter 6 describes some considerations for mounting the
OP6800 in a panel, and includes detailed mounting instructions.

6.1 Installation Guidelines
When possible, following these guidelines when mounting an OP6800.

1. Leave sufficient ventilation space.

2. Do not install the OP6800 directly above machinery that radiates alot of heat (for
example, heaters, transformers, and high-power resistors).

3. Leave at least 8" (20 cm) distance from electric power lines and even more from high-
voltage devices.

4. When installing the OP6800 near devices with strong electrical or magnetic fields (such
as solenoids), allow aleast 3" (8 cm), more if necessary.

The OP6800 has strong environmental resistance and high reliability, but you can maxi-
mize system reliability by avoiding or eliminating the following conditions at the installa-
tion site.

» Abrupt temperature changes and condensation

«  Ambient temperatures exceeding arange of 0°C to 50°C
» Relative humidity exceeding arange of 5% to 95%

e Strong magnetism or high voltage

» Corrosive gasses

 Direct vibration or shock

» Excessiveiron dust or salt

e Spray from harsh chemicals

User’s Manual 39



6.2 Mounting Instructions

A bezel and a gasket are included with the OP6800. When properly mounted in a panel,
the bezel of the OP6800 is designed to meet NEMA 4 specifications for water resistance.

Since the OP6800 employs an LCD display, the viewing angle must be considered when
mounting the display. Install the OP6800 at a height and angle that makes it easy for the
operator to see the screen.

6.2.1 Bezel-Mount Installation

This section describes and illustrates how to bezel-mount the OP6800. Follow these steps
for bezel-mount installation.

1. Cut mounting holesin the mounting panel in accordance with the recommended dimen-
sionsin Figure 19, then use the bezel faceplate to mount the OP6800 onto the panel.
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Figure 19. Recommended Cutout Dimensions

2. Remove the standoffs added to the OP6800 as described in Chapter 2, “ Getting
Started.” The standoffs were used to prop up the OP6800 beside the Demonstration
Board, and are not needed to mount the OP6800.

3. Carefully “drop in” the OP6800 with the bezel and gasket attached.
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4. Fasten the unit with the four 4-40 screws and washers included with the OP6800. If
your panel isthick, use a4-40 screw that is approximately 3/16" (5 mm) longer than the
thickness of the panel.

/7 OP6800 Bezel/Gasket

Figure 20. OP6800 Mounted in Panel (rear view)

Carefully tighten the screws until the gasket is compressed and the plastic bezel face-
plate is touching the panel.

Do not tighten each screw fully before moving on to the next screw. Apply only one or
two turnsto each screw in sequence until all are tightened manually as far asthey can
be so that the gasket is compressed and the plastic bezel faceplate is touching the panel.
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APPENDIX A. SPECIFICATIONS

Appendix A provides the specifications for the OP6800 and
describes the conformal coating.
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A.1 Electrical and Mechanical Specifications
Figure A-1 shows the mechanical dimensions for the OP6800.
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Figure A-1. OP6800 Dimensions

NOTE: All measurements are in inches followed by millimeters enclosed in parentheses.
Table A-1 provides the pin 1 locations for the OP6800 headers as viewed in Figure A-1.

Table A-1. OP6800 Header J1
Pin 1 Locations

Header Pin 1 (X,)_/) Coordinates
(inches)

(-2.101, 2.720)

Ji
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It is recommended that you allow for an “exclusion zone” of 0.25" (6 mm) around the
OP6800 in all directions when the OP6800 is incorporated into an assembly that includes
other components. This “exclusion zone” that you keep free of other components and
boards will allow for sufficient air flow, and will help to minimize any electrical or EMI
interference between adjacent boards. Figure A-2 shows this “exclusion zone.”

1.58
(40)

Exclusion
Zone

1.58

.50
: (114) ‘

Figure A-2. OP6800 “Exclusion Zone”

User’s Manual

45



Table A-2 lists the electrical, mechanical, and environmental specifications for the OP6800.

Table A-2. OP6800 Specifications

Parameter Specification
) 2.60" x 3.00" x 1.10"
Board Size (66 mm x 76 mm x 28 mm)
! 4.50" x 3.60" x 0.23"
Bezel Size (114 mm x 91 mm x 6 mm)
Connectors one RJ-45 (Ethernet) (OP6800)

one 2 x 20, 0.1" pitch ribbon-cable header

Ethernet Interface (OP6800)

Direct connection to 10Base-T Ethernet networks via RJ-45
connection

Temperature

Operating Range: 0°C to +50°C
Storage Range: —40°C to +85°C

Humidity

5% to 95%, noncondensing

External Input Voltage

9V1to36V DC

Power Consumption

1.5 W maximum

Digital 1/0

24 digital 1/0:

8 inputs (INOO-NO7): filtered pulled up, £ 36 V DC, 27 kQ input
impedance, switching threshold 2.4 V typical

5 inputs (INO8-IN12): filtered pulled up, + 25V DC, 12 kQ input
impedance, switching threshold 2.4 V typical

7 outputs (OUTO0-OUTO06): sinking, with LED indicators,
+40V DC, 200 mA maximum per channel

4 outputs (OUT07-0UT10): sinking, open collector with inductive
|oad-protection diode built in, +40 V DC, 200 mA maximum

per channel
Mi croprocessor Rabbit 2000™
Clock 22.1 MHz
SRAM 128K, surface mount
Flash EPROM 256K, surface mount
. Five 8-bit timers, one 10-hit timer with two match registers, five
Timers .
timers are cascadable
4 seria ports:
) * two RS-232 or one RS-232 (with CTS/RTS)
Serial Ports - . .
* one RS-485, onboard network termination and bias resistors
* one5V CMOS-compatible programming port
Serial Rate Maximum standard asynchronous 230,400 bps
LCD Panel Size 122 x 32 graphic display
Keypad 7-key keypad
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Table A-2. OP6800 Specifications (continued)

Parameter Specification
Watchdog/Supervisor Yes
Time/Date Clock Yes

Connection available for external battery to back up real-time

Backup Battery clock and SRAM

A.2 Conformal Coating

The areas around the crystal oscillator and the battery backup circuit on the OP6800 mod-
ule have had the Dow Corning silicone-based 1-2620 conformal coating applied. The con-
formally coated areas are shown in Figure A-3. The conformal coating protects these
high-impedance circuits from the effects of moisture and contaminants over time.

Conformally
coated area

Figure A-3. OP6800 Areas Receiving Conformal Coating

Any componentsin the conformally coated areamay be replaced using standard soldering
procedures for surface-mounted components. A new conformal coating should then be
applied to offer continuing protection against the effects of moisture and contaminants.

NOTE: For more information on conformal coatings, refer to Rabbit Semiconductor
Technical Note 303, Conformal Coatings.
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A.3 Jumper Configurations

Figure A-4 showsthe header locations used to configure the various OP6800 options viajumpers.

Table A-3 lists the configuration options.

Figure A-4. Location of BL2100 Configurable Positions

Table A-3. OP6800 Jumper Configurations

Header Description Pins Connected Factory
Default
1-2 | Bias and termination resistors X
. N 56 | connected
IP1 RS-485 Bias and Termination
Resistors 1-3 | Biasand termination resistors not
4-6 | connected”

*  Although pins 1-3 and 46 of header JP1 are shown “jumpered” for the termination and
bias resistors not connected, pins 3 and 4 are not actually connected to anything, and this
configuration isa*“parking” configuration for the jumpers so that they will be readily
available should you need to enable the termination and bias resistors in the future.
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A.4 Use of Rabbit 2000 Parallel Ports
Figure A-5 shows the Rabbit 2000 parallel ports.

PBO, PB2, PD0-PD1

PAO-PAT PB4, PB5 PB7 PD5 PD3-PD4
Port B Port D
Port A (+synch Serial Port B) (+Serial Port B)
PEO-PE1,
PCO, PC2 _Port c Port E PE7
PC1, PC3 (+Serial Ports C & D) | Ry 2J.)=1: 14 8 PE4-PE5
- Programmin q
ng1+ ;Q;rﬁé’gtpfﬁq‘ gPort " 2000 Address Lines H A0-A3
+ 2 more inputs (Serial Port A) IORD
-Ti 1/0 Control
4 Ethernet signals“ Ethernet Real-Time Clock IOWR
2 LED outputs Port Watchdog
7 Timers
. Data Lines —
RESET4mmp|  Misc. /O Slave Port 4mmm) Do-D7
Clock Doubler
RAM Backup Battery Flash
Support

Figure A-5. OP6800 Rabbit-Based Subsystems

Table A-4 lists the Rabbit 2000 parallel ports and their use in the OP6800.

Table A-4. Use of Rabbit 2000 Parallel Ports

Port I/O Signal Output Function State
PAO Input INOO Pulled up
PA1 I nput INO1 Pulled up
PA2 I nput INO2 Pulled up
PA3 I nput INO3 Pulled up
PA4 I nput INO4 Pulled up
PAS I nput INO5 Pulled up
PAG I nput INO6 Pulled up
PA7 I nput INO7 Pulled up
PBO I nput INO8 Pulled up
PB1 Input Not Used Pulled up
PB2 I nput INO9 Pulled up
PB3 Input IN10 Pulled up
PB4 Input IN11 Pulled up
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Table A-4. Use of Rabbit 2000 Parallel Ports (continued)

Port I/O Signal Output Function State
PB5 Input Connected to PB7 Driven by PB7
PB6 Output Not Used Low
PB7 Output Connected to PB5 Low
PCO Output TXD RS-485 Inactive high
Seria Port D
PC1 Input RXD RS-485 Inactive high
PC2 Output RTS/ITXC RS-232 Inactive high
Seria Port C
PC3 Input CTS/IRXC RS-232 Inactive high
PC4 Output TPOUT- (Realtek reset) Initialized by sock_i ni t
PC5 Input TPOUT+ (Realtek INTOQ) Pulled up
PC6 Output TXA Programming Port Inactive high
Seria Port A
PC7 Input RXA Programming Port Pulled up
PDO Input Realtek CLK (OP6800) Initialized by sock_i ni t
Output Not used (OP6810) Low
PD1 Input Realtek SDO (OP6800) Initialized by sock_i ni t
Output Not used (OP6810) Low
PD2 Output Not used Low
PD3 Output ouTo7 Low (output driver off)
PD4 Output ATXB RS-232 Inactive high
Seria Port B
PD5 Input ARXB RS-232 Inactive high
PD6 Output Not used Low
PD7 Output Not used Low
PEO Output RS-485 control register Low (Tx disabled)
PE1 Output ouT08 Low (output driver off)
PE2 N/A Realtek IORB strobe (OP6800) Initialized by sock_i ni t
Output Not used (OP6810) Low
PE3 N/A Realtek SDI line (OP6800) Initialized by sock_i ni t
Output Not used (OP6810) Low
PE4 Input OouT09 Low (output driver off)
PES Input OuT10 Low (output driver off)
PEG6 N/A Realtek IOWB strobe (OP6800) Initialized by sock_i ni t
Output Not used (OP6810) Low
PE7 Output LCD_KEYPAD strobe Inactive high
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A.5 1/0O Address Assignments
Table A-5 lists the external 1/0 addresses for the display and keypad 1/0.

Table A-5. Display and Keypad Output Addresses

External

Address Name Function
EO00-E007 LCD LCD control

E008 EN Output enable for LEDs

EOOA KPEN Read keypad and IN12

EOOB LED LEDO-LEDG6 and LCD backlight

PE7 serves as a system-enabl e control and LCD/keypad strobe. When PE7 ishigh or in a
high-impedance status, all OP6800 outputs are disabled (digital outputs and display out-
puts are disabled, and RS-485 is at listen status).

User’s Manual
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APPENDIX B. POWER SUPPLY

Appendix B describes the power circuitry provided on the
OP6800.

B.1 Power Supplies

Power is supplied to the OP6800 via pins 20 and 21 of header J1, which is connected by a
ribbon cable to either the Demonstration Board or to your system. The OP6800 is pro-
tected against reverse polarity by adiode at D6 as shown in Figure B-1.

SWITCHING POWER REGULATOR Vee

v | +RAW 20 _VIN , .
%z & lc4o v j l
z C39
e I 147 WF d 4 m I47 uF
ik _,__6 LM2675 |5 C36  Lipqa ! L
= 10nF 4 1N5819

Figure B-1. OP6800 Power Supply

The input voltage rangeisfrom 9 V to 36 V. A switching power regulator is used to pro-
videaVcc of +5 V for the OP6800 logic circuits. Vcc is hot accessible to the user.

NOTE: In addition to supplying +RAW to the OP6800 switching power regulator, the
Demonstration Board has its own independent linear power regulator to supply the
electronicsin the demonstration area of the Demonstration Board. See Appendix C for

more information.
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B.2 Batteries and External Battery Connections

The SRAM and the real-time clock have provision for battery backup. Power to the SRAM
and thereal-time clock (VRAM) isprovided by two different sources, depending on whether
the main part of the OP6800 is powered or not. When the OP6800 is powered normally, and
Vcc iswithin operating limits, the SRAM and the real-time clock are powered from Vcc. If
power to the board islost or falls below 4.63 V, the VRAM and real-time clock power must
come from a backup battery in your system which you would connect to pin 40 of header J1
on the OP6800 via the ribbon cable. The backup battery should be able to supply 2.85 V-
315V a 10 pA.

The reset generator circuit controls the source of power by way of its/RESET output signal.
B.2.1 Battery-Backup Circuit
Figure B-2 shows the battery-backup circuit located on the OP6800 module.

External Battery
D3
R39

I VAT &Pl > VRAM
J1:40 2 kQ

RT1

thermistor

22 kQ
R41

47 kQ

Vce R38

VBAT VOSC

Figure B-2. OP6800 Backup Battery Circuit

The battery-backup circuit serves three purposes.

* It reduces the battery voltage to the SRAM and to the real-time clock, thereby limiting
the current consumed by the real-time clock and lengthening the battery life.

 Itensuresthat current can flow only out of the battery to prevent charging the battery.

» A voltage, VOSC, is supplied to U6, which keeps the 32.768 kHz oscillator working
when the voltage begins to drop.

VRAM and Vcc are nearly equal (<100 mV, typically 10 mV) when power is supplied to
the OP6800.

54 MiniCom (OP6800)



B.2.2 Power to VRAM Switch

The VRAM switch on the OP6800 module, shown in Figure B-3, allows the battery
backup to provide power when the external power goes off. The switch provides an isola-
tion between Vcc and the battery when Vcc goes low. This preventsthe Vcc line from
draining the battery.

VCC VRAM
A R33 A
N —e

Q5
FDV302P

R30
10kQ

Q2
MMBT3904

Figure B-3. VRAM Switch

Field-effect transistor Q5 is needed to provide a very small voltage drop between Vcc and
VRAM (<100 mV, typically 10 mV) so that the board components powered by Vcc will
not have a significantly different voltage than VRAM.

When the OP6800 isnot in reset, the/RESET line will be high. Thisturns on Q2, causing
its collector to go low. Thisturns on Q5, alowing VRAM to nearly equal Vcc.

When the OP6800 isin reset, the /RESET linewill go low. Thisturns off Q2 and Q5, pro-
viding an isolation between Vcc and VRAM.

B.2.3 Reset Generator

The OP6800 module uses areset generator on the module, U1, to reset the Rabbit 2000
microprocessor when the voltage drops below the voltage necessary for reliable operation.
The reset occurs between 450V and 4.75 'V, typically 4.63 V.
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B.3 Chip Select Circuit
Figure B-4 shows a schematic of the chip select circuit located on the OP6800 module.

VRAM

R28 % 100 kQ
ICSRAM

Q4
/CS1 wf ]
Q3 VRAM
SWITCH

/RESET_OUT

Figure B-4. Chip Select Circuit

The current drain on the battery in a battery-backed circuit must be kept at a minimum.
When the OP6800 is not powered, the battery keeps the SRAM memory contents and the
real-time clock (RTC) going. The SRAM has a powerdown mode that greatly reduces
power consumption. This powerdown mode is activated by raising the chip select (CS)
signal line. Normally the SRAM requires Vcc to operate. However, only 2V isrequired
for data retention in powerdown mode. Thus, when power isremoved from the circuit, the
battery voltage needs to be provided to both the SRAM power pin and to the CS signal
line. The CS control circuit accomplishes this task for the SRAM’s chip select signal line.

In a powered-up condition, the CS control circuit must allow the processor’s chip select
signal /CS1 to control the SRAM’s CS signal /CSRAM. So, with power applied, /CSRAM
must be the same signal as/CS1, and with power removed, /CSRAM must be held high
(but only needs to be battery voltage high). Q3 and Q4 are MOSFET transistors with com-
plementary polarity. They are both turned on when power is applied to the circuit. They
allow the CS signal to pass from the processor to the SRAM so that the processor can peri-
odically access the SRAM. When power isremoved from the circuit, the transistors will
turn off and isolate /CSRAM from the processor. The isolated /CSRAM line has a 100 kQ
pullup resistor to VRAM (R28). This pullup resistor keeps/CSRAM at the VRAM voltage
level (which under no power condition is the backup battery’s regulated voltage at alittle
morethan 2 V).

Transistors Q3 and Q4 are of opposite polarity so that arail-to-rail voltage can be passed.

When the /CS1 voltage islow, Q3 will conduct. When the /CS1 voltage is high, Q4 con-

ducts. It takes time for the transistors to turn on, creating a propagation delay. This propa
gation delay istypically very small, about 10 nsto 15 ns.
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APPENDIX C. DEMONSTRATION BOARD

Appendix C describes the features and accessories of the Dem-
onstration Board, and explains the use of the Demonstration

Board to demonstrate the OP6800 and to build prototypes of
your own circuits,
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C.1 Mechanical Dimensions and Layout
Figure C-1 showsthe mechanical dimensionsand layout for the OP6800 Demonstration Board.
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Figure C-1. OP6800 Demonstration Board Dimensions

Table C-1 lists the electrical, mechanical, and environmental specifications for the Dem-
onstration Board.

Table C-1. Demonstration Board Specifications

Parameter Specification
Board Size 3.40" x 4.20" x 1.19" (87 mm x 107 mm x 30 mm)
Operating Temperature —40°Cto +70°C
Humidity 5% to 95%, noncondensing
Input Voltage 75Vto25V DC

Maximum Current Draw

(including user-added circuits) 140 mA at 12 V and 25°C, 100 mA at 12 V and 70°C

Prototyping Area 1.7 x 2.1" (43 mm x 53 mm) through hole, 0.1" spacing

Standoffs/Spacers 4, accept 4-40 x 11/8 screws
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C.2 Power Supply

The OP6800 requires an unregulated +RAW power input of 9V to 36 V DC, which can be
supplied from the Demonstration Board through the ribbon cable connection. The OP6800
has its own switching voltage regulator.

Figure C-2 shows the distribution of the +RAW input power to the OP6800 through the
Demonstration Board. The reference grounds on the OP6800, GND, and on the Demon-
stration Board, 0 V, aretied together at one connection point only to avoid creating a
ground loop, which could lead to considerable electromagnetic interference.

Demonstration Board

Linear

Regulator

S| 2
o|
+
OP6800
+5V
Switching
Regulator
GND

Figure C-2. Power Distribution to OP6800 and Demonstration Board
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The Demonstration Board has an onboard LM 7805 linear regulator for the circuits on the
Demonstration Board only. Its major drawback isitsinefficiency, which isdirectly propor-
tional to the voltage drop across it. The voltage drop creates heat and wastes power.

You may wish to use a switching power supply in your applications where better effi-
ciency isdesirable. The LM2575 is an example of an easy-to-use switching voltage regu-
lator. This part greatly reduces the heat dissipation of the regulator. The drawback in using
aswitching voltage regulator isits higher cost.

LINEAR POWER SUPPLY

Vcec

7805
2  +RAW 1 U1 3

i
==
o™ |, 101 c2

__I_ Im uF i_ I10 uF

Figure C-3. Demonstration Board Power Supply

Capacitor C1 provides surge current protection for the voltage regulator, and allows the
external power supply to be located some distance away.

Be careful to limit the current draw in any prototype circuits you build on the prototyping
area of the Demonstration Board to avoid operating the linear regulator outside its recom-
mended limits. The LEDs and buzzer together can draw up to 70 mA, which still leaves
some current capacity for your own circuits (see Table C-1) if you plan to use them with
the LEDs and the buzzer.

If you need additional current from the linear regulator beyond that specified in Table C-1,
consider adding a heat sink to the linear regulator (remember to use silicone grease
between the tab and the heat sink), or use alower voltage power supply.

60 MiniCom (OP6800)



C.3 Using the Demonstration Board

The Demonstration Board is actually both a demonstration board and a prototyping board.
As ademonstration board, it can be used to demonstrate the functionality of the OP6800
right out of the box without any modificationsto either board. There are no jumpersor dip
switchesto configure or misconfigure on the Demonstration Board so that the initial setup
isvery straightforward.

The Demonstration Board comes with the basic components necessary to demonstrate the
operation of the OP6800. Four LEDs (DS1-D34) are connected to OUT07-OUT 10, and
four switches (S1-$4) are connected to INOO-INO3 to demonstrate the interface to the
OP6800.

The Demonstration Board has a buzzer that is normally off. The buzzer can be enabled to
be on by setting the jumper across pins 1-2 on header JP1 on the Demonstration Board as
shown in Figure C-4. When enabled on, the buzzer will sound whenever the OUTO digital
output on the OP6800 is on.
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Figure C-4. Demonstration Board Header JP1
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The Demonstration Board provides the user with OP6800 connection points brought out
conveniently to labeled points at headers J4, J5, J6, and J8 on the Demonstration Board.
Small to medium circuits can be prototyped using point-to-point wiring with 20 to 30 AWG
wire on the prototyping area. The holesare spaced at 0.1" (2.5 mm). The pinoutsfor headers
H, J5, J6, and J8 are shown in Figure C-5.

INoo | A
INo1 | A
IN02 | H
IN03 | H
IN04 | H
INO5 | H
IN06 | H
INO7 | H
IN08 | [
INO9 | [
IN10 | [4
IN11 | H

IN12 |/
IN13 | [
IN14 | [
IN15 | [
IN16 | [
IN17 |
VBAT | [

oV|H

—vS——¢Ss: ZS——1S— 1Sa 2sd €sa vsa
ojeje]e] 0660

" J8 J6 [
2 sy +5V %
s B IP"° GND N %
4 9
5 8| (D
6 Ul%)
7 6|
8 %)
9 %)
{2
1 2| D
12 11O

SISINISISIONIZ) | NISISISINIGISISISISINIS) ™

SISINNINOINZ,

Figure C-5. OP6800 Demonstration Board Pinout
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The Demonstration Board can then be rotated and mounted behind the OP6800 as shown
in Figure C-6 to allow the Demonstration Board and the OP6800 to be used together.
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Figure C-6. Mounting Demonstration Board on OP6800

NOTE: Remove the standoffs behind the OP6800 before attempting to mount the
Demonstration Board.

The OP6800 may aso be pane-mounted with the Demonstration Board attached. Follow
the instructions in Chapter 6, “Installation and Mounting Guidelines.” Use 4-40 screws
that are| 3/16" (plus the thickness of the panel) in length. Note that the Demonstration
Board and the OP6800 end up on opposite sides of the panel as shown in Figure C-7.
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Figure C-7. OP6800 with Demonstration Board Mounted in Panel (rear view)
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APPENDIX D. OP6800 FUNCTION APIs

Appendix D provides the function calls related to the operation
of the OP6800 board, 1/0, seria channels, display, and keypad.
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D.1 Board Initialization (OP68xx.LIB)
void brdinit (void);

Call this function at the beginning of your program. This function initializes the system /O ports. This
function also turns off LED DS1 to indicate that the initialization was successful.

The ports are initialized according to Table A-4.

SEE ALSO
digln, digQut, serMde, |edCut
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D.2 Digital /0 (OP68xx.LIB)
int digln(int channel);

Reads the state of an input channel.

A runtime error will occur if br dI ni t was not executed before executing di gl n, or when channel
isout of range.

PARAMETER
channel istheinput channel number (0—12), where INOO-IN12 are the normal user digital inputs.

RETURN VALUE
The state of the input (0 or 1).

SEE ALSO
brdlnit, digQut, |edCQut

voi d digQut(int channel, int value);

Sets the state of a digital output (OUTO0—-OUT10).

Remember to call thebr dl ni t function before executing this function.

A runtime error will occur if br dl ni t was not executed before executing di gQut , or when channel
or val ue isout of range.

NOTE: TheLEDs and digital outputs OUT00—-OUTO06 are driven by the same driver
chip. Do not use both | edQut and di gQut to control the same LED or digital output
in agiven application.

PARAMETERS
channel isthe output channel number (0-10).

val ue isthe output value (O or 1).

SEE ALSO
brdinit, digln, |edCut
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D.3 Serial Communication (OP68xx.LIB)

Library filesincluded with Dynamic C provide afull range of serial communications sup-
port. The RS232. LI B library provides a set of circular-buffer-based serial functions. The
PACKET. LI B library provides packet-based serial functions where packets can be delim-
ited by the 9th bit, by transmission gaps, or with user-defined special characters. Both
libraries provide blocking functions, which do not return until they are finished transmit-
ting or receiving, and nonblocking functions, which must be called repeatedly until they
are finished. For more information, see the Dynamic C Premier User’s Manual and
Technical Note 213, Rabbit 2000 Serial Port Software.

Use the following function calls with the OP6800.
I nt ser Mode(int node);

User interface to set up OP6800 serial communication lines. Call thisfunction after ser XQpen() .

Whether you are opening one or multiple serial ports, this function must be executed after executing the
last ser XOpen function AND before you start using any of the seria ports. This function is non-reentrant.

If Mode 1 is selected, CTS/RTS flow control is exercised using theser Cf | owcont r ol On and
ser Cf | owcont r ol O f functions from the RS232. LI B library.

PARAMETER
node isthe defined serial port configuration.

Serial Port
Mode
B C D
0 RS-232, 3-wire RS-232, 3-wire RS-485
1 RS-232, 5-wire CTSRTS RS-485

RETURN VALUE
0if valid mode, 1 if not.

SEE ALSO
ser485Tx, ser485Rx

NOTE: Besureto call ser Mbde before either of the next two functions.
voi d ser485Tx(void);

Sets pin 3 (DE) high to enable the RS-485 transmitter. Remember to call ser Mode before caling ser 485Tx.

SEE ALSO
ser Mbde, ser485Rx

voi d ser485Rx(void);

Resetspin 3 (DE) low to disable the RS-485 transmitter. Remember to call ser Mode before caling ser 485Rx.

SEE ALSO
ser Mode, ser485Tx, serCfl owcontrol On, serCfl owcontrol O f
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D.4 LEDs (OP68xx.LIB)

When power is applied to the OP6800 for thefirst time, the red LED (DS1) will come on,
indicating that power is being applied to the OP6800. The red LED isturned off when the
brdl ni t function executes.

The LEDs are in series with the open-ouput collector that drives digital outputs OUT00—
OUTO06, and so the same function call that turns on one of these digital outputs will also
turn on the corresponding LED.

void ledQut(int led, int value);

LED on/off control.

A runtime error will occur if br dI ni t was not executed before executing | edQut , or when| ed or
val ue isout of range.

NOTE: The LEDs and digital outputs OUT00—-OUTO06 are driven by the same driver
chip. Do not use both | edQut and di gQut to control the same LED or digital output
in agiven application.

PARAMETERS
| ed isthe LED to control.

0=LED DS1
1=LED DS2
2=LED DS3
3=LED D4
4=LED DS5
5=LED DS6
6=LED DS7

val ue isthevalue used to control whether the LED ison or off (0 or 1).
0 = off
1=on
RETURN VALUE
None.

SEE ALSO
brdinit, digQut
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D.5 LCD Display

The functions used to control the LCD display are contained in the GRAPHI C. LI B library
located in the Dynamic C DI SPLAYS\ GRAPHI C library directory.

void gllnit(void);

Initializes the display devices, clears the screen.

RETURN VALUE
None.

SEE ALSO

gl D spONnCFF, gl Backl i ght, gl Set Contrast, gl Pl otDot, gl Bl ock, gl Pl otDot,
gl Pl ot Pol ygon, glPlotCrcle, glHScroll, glVScroll, gl XFontlnit, glPrintf,
gl Put Char, gl SetBrushType, gl Buf fLock, gl BuffUnlock, glPlotLine

voi d gl BackLi ght (i nt onOf);

Setsthe intensity of the backlight, if circuitry isinstalled.

PARAMETER
onOF f reflectsthe low to high values (typically 0 to 255, depending on the board design) to set the back-
light intensity (O will turn the backlight off completely.)

RETURN VALUE
None.

SEE ALSO
gllnit, gl D spOnoff, gl SetContrast

void gl D spOnOFf(int onOFf);
Sets the LCD screen on or off. Datawill not be cleared from the screen.

PARAMETER
onO f turnsthe LCD screen on or off

1—turn the LCD screen on
O—turn the LCD screen off

RETURN VALUE
None.

SEE ALSO
glInit, gl SetContrast, gl BackLi ght
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voi d gl Set Contrast (unsi gned | evel);

Sets display contrast (the circuitry is not installed on the L CD/keypad module used with the OP6800).

PARAMETER

| evel reflectslow to high values (typically 0 to 255, depending on the board design) to give high to low

contrast respectively.

RETURN VALUE
None.

SEE ALSO
glInit, glBacklight, gl D spOnoff

void gl Fill Screen(char pattern);

Fillsthe LCD display screen with a pattern.

PARAMETER
The screen will be set to all black if pat t er n is OxFF, all whiteif pat t er n is0x00, and vertical
stripes for any other pattern.

RETURN VALUE
None.

SEE ALSO
gl Bl ock, gl Bl ankScreen, gl Pl otPolygon, glPlotCircle

voi d gl Bl ankScreen(voi d);

Blanksthe LCD display screen (sets LCD display screen to white).

RETURN VALUE
None.

SEE ALSO
gl Fill Screen, gl Block, glPlotPolygon, glPlotCircle
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void gl Block(int x, int y, int bnmWdth,
i nt bnHei ght) ;

Draws arectangular block in the page buffer and on the LCD if the buffer is unlocked. Any portion of the
block that is outside the LCD display areawill be clipped.

PARAMETERS
X isthe x coordinate of the upper left corner of the block.
y isthey coordinate of the |eft top corner of the block.
b dt h isthe width of the block.
bm dt h isthe height of the block.

RETURN VALUE
None.

SEE ALSO
gl Fill Screen, gl Bl ankScreen, gl Pl otPolygon, glPlotCircle

voi d gl Pl ot VPol ygon(int n, int *pFirstCoord);

Plots the outline of a polygon in the LCD page buffer, and on the LCD if the buffer is unlocked. Any por-
tion of the polygon that is outside the LCD display areawill be clipped. The function will also return,
doing nothing, if there are less than 3 vertices.

PARAMETERS
n isthe number of vertices.
*pFi r st Coor d isapointer to array of vertex coordinates: x1, y1, x2, y2,x3, y3,...

RETURN VALUE
None.

SEE ALSO
gl Pl ot Pol ygon, gl Fill Pol ygon, gl Fill VPol ygon
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voi d gl Pl ot Pol ygon(int n, int yl, int x2, int y2,
Plots the outline of apolygon in the LCD page buffer and on the LCD if the buffer is unlocked. Any por-

tion of the polygon that is outside the LCD display areawill be clipped. The function will also return,
doing nothing, if there are less than 3 vertices.

PARAMETERS
n isthe number of vertices.
y1 isthey coordinate of the first vertex.
x1 isthe x coordinate of the first vertex.
y2 isthey coordinate of the second vertex.
X2 isthe x coordinate of the second vertex.
. arethe coordinates of additional vertices.

RETURN VALUE
None.

SEE ALSO
gl Pl ot VPol ygon, gl Fill Pol ygon, gl Fill VPolygon

void gl FillVPol ygon(int n, int *pFirstCoord);

Fills a polygon in the LCD page buffer and on the LCD screen if the buffer is unlocked. Any portion of
the polygon that is outside the LCD display areawill be clipped. The function will aso return, doing
nothing, if there are less than 3 vertices.

PARAMETERS
n isthe number of vertices.
*pFi r st Coor d isapointer to array of vertex coordinates: x1, y1, x2, y2,x3, y3,...

RETURN VALUE
None.

SEE ALSO
gl Fi Il Pol ygon, gl Pl ot Pol ygon, gl Pl ot VPol ygon
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void gl FillPolygon(int n, int x1, int y1,
int x2, int y2, ...);

Fillsapolygonin the LCD page buffer and on the LCD if the buffer is unlocked. Any portion of the poly-
gon that is outside the LCD display areawill be clipped.

PARAMETERS
n isthe number of vertices.
x 1 isthe x coordinate of the first vertex.
y1 isthey coordinate of the first vertex.
X2 isthe x coordinate of the second vertex.
y2 isthey coordinate of the second vertex.
. arethe coordinates of additional vertices.

RETURN VALUE
None.

SEE ALSO
gl Fi Il VPol ygon, gl Pl ot Pol ygon, gl Pl ot VPol ygon

void glPlotCrcle(int xc, int yc, int rad);

Drawsacirclein the LCD page buffer and on the LCD if the buffer isunlocked. Any portion of the circle
that is outside the LCD display areawill be clipped.

PARAMETERS
xc isthe x coordinate of the center of the circle.
yc isthey coordinate of the center of the circle.
r ad isthe radius of the center of the circle (in pixels).

RETURN VALUE
None.

SEE ALSO
glFillCrcle, glPlotPolygon, glFillPolygon

void glFillGrcle(int xc, int yc, int rad);

Draws afilled circlein the LCD page buffer and on the LCD if the buffer is unlocked. Any portion of the
circlethat isoutside the LCD display areawill be clipped.

PARAMETERS
xc isthex coordinate of the center of the circle.
yc isthey coordinate of the center of the circle.
r ad isthe radius of the center of the circle (in pixels).

RETURN VALUE
None.

SEE ALSO
gl PlotCircle, glPlotPolygon, glFillPolygon
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void gl XFontlnit(fontlnfo *plnfo, char pixWdth,
char pi xHei ght, unsi gned start Char,
unsi gned endChar, unsigned | ong xnmenBuffer);

Initializes the font descriptor structure, where the font is stored in x mem Each font character’s bitmap is
column major and byte-aligned.

PARAMETERS
*pl nf o isapointer to the font descriptor to beinitialized.

pi XW dt h isthewidth (in pixels) of each font item.

pi xHei ght isthe height (in pixels) of each font item.

st art Char isthevalue of thefirst printable character in the font character set.
endChar isthevalue of the last printable character in the font character set.
xmenBuf f er isthexnmempointer to alinear array of font bitmaps.

RETURN VALUE
None.

SEE ALSO
gl Prinf

unsi gned | ong gl Font Char Addr (font I nfo *pl nf o,
char letter);

Returns the x memaddress of the character from the specified font set.

PARAMETERS
*pl nf o isthe xmemaddress of the bitmap font set.

| etter isan ASCII character.

RETURN VALUE
xmemaddress of bitmap character font, column mgjor, and byte-aligned.

SEE ALSO
gl PutFont, glPrintf
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void gl PutFont(int x, int y, fontlnfo *plnfo,
char code);
Puts an entry from the font table to the page buffer and on the LCD if the buffer is unlocked. Each font

character’s bitmap is column major and byte-aligned. Any portion of the bitmap character that is outside
the LCD display areawill be clipped.

PARAMETERS
X isthe x coordinate (column) of the upper left corner of the text.
y isthey coordinate (row) of the left top corner of the text.
*pl nf o isapointer to the font descriptor.
code isthe ASCII character to display.

RETURN VALUE
None.

SEE ALSO
gl Font Char Addr, gl Printf

voi d gl Set Pf Step(int stepX, int stepY);

Setsthegl Pri nt f () printing step direction. The x and y step directions are independent signed val ues.
The actual step increments depend on the height and width of the font being displayed, which are multi-
plied by the step values.

PARAMETERS
st epXisthegl Pri ntf x step value
stepYisthegl Printf ystepvalue

RETURN VALUE
None.

SEE ALSO
Usegl Get Pf St ep() to examine the current x and y printing step direction.

I nt gl Get Pf St ep(voi d);

Getsthecurrent gl Pri nt f () printing step direction. Each step direction is independent of the other,
and istreated as an 8-bit signed value. The actual step increments depends on the height and width of the
font being displayed, which are multiplied by the step values.

RETURN VALUE
The x step isreturned in the MSB, and they step is returned in the LSB of the integer result.

SEE ALSO
Usegl Get Pf St ep() to control the x and y printing step direction.
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voi d gl Put Char (char ch, char *ptr, int *cnt,
gl Put Char I nst *pl nst)
Provides an interface between the STDIO string-handling functions and the graphic library. The STDIO

string-formatting function will call this function, one character at atime, until the entire formatted string
has been parsed. Any portion of the bitmap character that is outside the LCD display areawill be clipped.

PARAMETERS
ch isthe character to be displayed on the LCD.
*pt r isnot used, but isaplace holder for STDIO string functions.
*cnt isnot used, isaplace holder for STDIO string functions.
*pl nst isafont descriptor pointer.

RETURN VALUE
None.

SEE ALSO
gl Printf, gl PutFont, doprnt
void gl Printf(int x, int y, fontlnfo *plnfo,
char *fnt, ...);
Prints aformatted string (much like pr i nt f ) on the LCD screen. Only the character codes that exist in
the font set are printed, all others are skipped. For example, \b', \t", \n" and \r’ (ASCI| backspace, tab,
new line, and carriage return, respectively) will be printed if they exist in the font set, but will not have

any effect as control characters. Any portion of the bitmap character that is outside the LCD display area
will be clipped.

PARAMETERS
X isthe x coordinate (column) of the upper left corner of the text.

y isthey coordinate (row) of the upper left corner of the text.
*pl nf o isafont descriptor pointer.
*fmt isaformatted string.

. areformatted string conversion parameter(s).

EXAMPLE
glprintf(0,0, &fil2x16, "Test %\ n", count);

RETURN VALUE
None.

SEE ALSO
gl XFont I ni t
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voi d gl Buf f Lock(voi d);

Increments LCD screen locking counter. Graphic calls are recorded in the LCD memory buffer and are
not transferred to the LCD if the counter is non-zero.

NOTE: gl Buf f Lock() and gl Buf f Unl ock() can be nested up to alevel of 255, but
be sure to balance the calls. It is not a requirement to use these procedures, but a set of
gl Buf f Lock() and gl Buf f Unl ock() bracketing a set of related graphic calls speeds
up the rendering significantly.

RETURN VALUE
None.

SEE ALSO
gl Buf f Unl ock, gl Swap

voi d gl Buf f Unl ock(voi d);

Decrements the LCD screen locking counter. The contents of the LCD buffer are transferred to the LCD
if the counter goesto zero.

RETURN VALUE
None.

SEE ALSO
gl Buf f Lock, gl Swap

voi d gl Swap(void);

Checksthe LCD screen locking counter. The contents of the LCD buffer are transferred to the LCD if the
counter is zero.

RETURN VALUE
None.

SEE ALSO

gl Buf f Unl ock, gl BufflLock, _gl SwapData (located inthelibrary specifically for the LCD
that you are using)

voi d gl Set BrushType(int type);

Sets the drawing method (or color) of pixels drawn by subsequent graphic calls.

PARAMETER
t ype value can be one of the following macros.
Pl XBLACK draws black pixels.

Pl XWHI TE draws white pixels.
Pl XXOR draws old pixel XOR’ed with the new pixel.

RETURN VALUE
None.

SEE ALSO
gl Get BrushType
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I nt gl Get BrushType(void);
Gets the current method (or color) of pixels drawn by subsequent graphic calls.

RETURN VALUE
The current brush type.

SEE ALSO
gl Set BrushType

void glPlotDot(int x, int y);

Draws asingle pixel in the LCD buffer, and on the LCD if the buffer is unlocked. If the coordinates are

outside the LCD display area, the dot will not be plotted.

PARAMETERS
X isthe x coordinate of the dot.

y isthey coordinate of the dot.

RETURN VALUE
None.

SEE ALSO
gl Plotline, glPlotPolygon, glPlotCrcle

void gl PlotLine(int x0, int y0, int x1, int yl);

Draws aline in the LCD buffer, and on the LCD if the buffer is unlocked. Any portion of the linethat is

beyond the LCD display areawill be clipped.
PARAMETERS

X0 isthe x coordinate of one endpoint of the line.

y0 isthey coordinate of one endpoint of the line.

x 1 isthe x coordinate of the other endpoint of the line.

y1 isthey coordinate of the other endpoint of the line.

RETURN VALUE
None.

SEE ALSO
gl Pl ot Dot, gl Pl ot Polygon, glPlotCrcle
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void gl Leftl(int left, int top, int cols, int rows);
Scrolls byte-aligned window |eft one pixel, right column isfilled by current pixel type (color).

PARAMETERS
| ef t isthe upper left corner of bitmap, must be evenly divisible by 8.

t op istheleft top corner of the bitmap.
col s isthe number of columns in the window, must be evenly divisible by 8.

r ows isthe number of rows in the window.

RETURN VALUE
None.

SEE ALSO
gl HScroll, glRi ghtl

void glRightl(int left, int top, int cols, int rows);

Scrolls byte-aligned window right one pixel, left column isfilled by current pixel type (color).

PARAMETERS
| ef t isthe upper left corner of bitmap, must be evenly divisible by 8.
t op istheleft top corner of the bitmap.
col s isthe number of columns in the window, must be evenly divisible by 8.
r ows isthe number of rows in the window.

RETURN VALUE
None.

SEE ALSO
gl HScrol |, glLeftl

void glUpl(int left, int top, int cols, int rows);

Scrolls byte-aligned window up one pixel, bottom column isfilled by current pixel type (color).
PARAMETERS

| ef t isthe upper left corner of bitmap, must be evenly divisible by 8.

t op istheleft top corner of the bitmap.

col s isthe number of columnsin the window, must be evenly divisible by 8.

r ows isthe number of rows in the window.

RETURN VALUE
None.

SEE ALSO
gl VScrol |, gl Downl
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void gl Downl(int left, int top, int cols, int rows);
Scrolls byte-aligned window down one pixel, top column is filled by current pixel type (color).
PARAMETERS
| ef t isthe upper left corner of bitmap, must be evenly divisible by 8.
t op istheleft top corner of the bitmap.
col s isthe number of columnsin the window, must be evenly divisible by 8.
r ows isthe number of rowsin the window.

RETURN VALUE
None.

SEE ALSO
gl VScrol I, gl Upl
void gl HScroll (int left, int top, int cols,
int rows, int nPiXx);
Scrollsright or left, within the defined window by x number of pixels. The opposite edge of the scrolled
window will befilled in with white pixels. The window must be byte-aligned.
Parameters will be verified for the following:

1. Thel ef t and col s parameterswill be verified that they are evenly divisible by 8. If not, they
will be changed to avalue that is a multiple of 8.

2. Parameters will be checked to verify that the scrolling areais valid. The minimum scrolling areais
awidth of 8 pixels and a height of one row.
PARAMETERS
| ef t isthe upper left corner of bitmap, must be evenly divisible by 8.
t op istheleft top corner of the bitmap.
col s isthe number of columns in the window, must be evenly divisible by 8.
r ows isthe number of rowsin the window.
nPi x isthe number of pixelsto scroll within the defined window (a negative value will produce a scroll
to the left).

RETURN VALUE
None.

SEE ALSO
gl VScrol |
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void gl VScroll (int left, int top, int cols,

Int rows, int nPiXx);
Scrolls up or down, within the defined window by x number of pixels. The opposite edge of the scrolled
window will be filled in with white pixels. The window must be byte-aligned.
Parameters will be verified for the following:

1. Thel ef t and col s parameterswill be verified that they are evenly divisible by 8. If not, they
will be changed to avalue that is a multiple of 8.

2. Parameters will be checked to verify that the scrolling areais valid. The minimum scrolling areais
awidth of 8 pixels and a height of one row.

PARAMETERS

| ef t isthe upper left corner of bitmap, must be evenly divisible by 8.

t op istheleft top corner of the bitmap.

col s isthe number of columns in the window, must be evenly divisible by 8.
r ows isthe number of rowsin the window.

nPi x isthe number of pixelsto scroll within the defined window (a negative value will produce a scroll
up).

RETURN VALUE

None.

SEE ALSO

gl HScr ol |

void gl XPutBitmap(int left, int top, int wdth,

I nt hei ght, unsigned | ong bitmap);

Draws bitmap in the specified space. The data for the bitmap are stored in xmem This function calls
gl XPut Fast map automatically if the bitmap is byte-aligned (the left edge and the width are each
evenly divisible by 8).

Any portion of abitmap image or character that is outside the LCD display areawill be clipped.

PARAMETERS

| ef t isthe upper left corner of the bitmap.
t op isthe upper left corner of the bitmap.
wi dt h isthe width of the bitmap.

hei ght isthe height of the bitmap.

bi t map isthe address of the bitmap in xnem

RETURN VALUE

None.

SEE ALSO

gl XPut Fast map, gl Printf
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voi d gl XPut Fastmap(int left, int top, int wdth,
I nt hei ght, unsigned | ong bitmap);
Draws bitmap in the specified space. The data for the bitmap are stored in xmem This function islike
gl XPut Bi t map, except that it is faster. Therestriction is that the bitmap must be byte-aligned.
Any portion of abitmap image or character that is outside the LCD display areawill be clipped.
PARAMETERS
| ef t isthe upper left corner of the bitmap, must be evenly divisible by 8.
t op isthe upper left corner of the bitmap.
wi dt h isthewidth of the bitmap, must be evenly divisible by 8.
hei ght isthe height of the bitmap.
bi t map isthe address of the bitmap in xnem

RETURN VALUE
None.

SEE ALSO
gl XPut Bi t map, gl Printf

I nt Text W ndowFr ame(w ndowFr ane *w ndow,
fontinfo *pFont, int x, int y, int winWdth,
i nt Wi nHei ght)

Defines atext-only display window. This function provides away to display characters within the text

window using only character row and column coordinates. The text window feature provides end-of-line

wrapping and clipping after the character in the last column and row is displayed.

NOTE: Executethe Text W ndowr ame function before other Text . . . functions.

PARAMETERS

*wi ndowisawindow frame descriptor pointer.

*pFont is afont descriptor pointer.

x isthe x coordinate of where the text window frameisto start.

y isthey coordinate of where the text window frameisto start.

wi nNW dt h isthe width of the text window frame.

wi nHei ght isthe height of the text window frame.
RETURN VALUE

O—window frame was successfully created.

-1—x coordinate + width has exceeded the display boundary.
-2—y coordinate + height has exceeded the display boundary.
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voi d Text Got oXY(w ndowFrane *w ndow, int col,
I nt row;

Sets the cursor location on the display of where to display the next character. The display location is
based on the height and width of the character to be displayed.

NOTE: Executethe Text W ndowrr ame function before using this function.

PARAMETERS
*wi ndowis apointer to afont descriptor.
col isacharacter column location.
r owis acharacter row location.

RETURN VALUE
None.

SEE ALSO
Text Put Char, TextPrintf, TextW ndowFr ane

voi d Text Cursor Locati on(w ndowFrane *w ndow,
int *col, int *row;
Getsthe current cursor location that was set by a Graphic Text . . . function.

NOTE: Executethe Text W ndowrr ame function before using this function.

PARAMETERS
*wi ndowisapointer to afont descriptor.

*col isapointer to cursor column variable.
*r owisapointer to cursor row variable.
RETURN VALUE

Lower word = Cursor Row location
Upper word = Cursor Column location

SEE ALSO
Text Got oXY, TextPrintf, TextW ndowFrame, Text CursorlLocation

voi d Text Put Char (struct w ndowFrane *w ndow, char ch);

Displays a character on the display where the cursor is currently pointing. If any portion of a bitmap
character is outside the LCD display area, the character will not be displayed.

NOTE: Executethe Text W ndowrr anme function before using this function.

PARAMETERS
*wi ndowis apointer to afont descriptor.
ch isacharacter to be displayed on the LCD.

RETURN VALUE
None.

SEE ALSO
Text Got oXY, TextPrintf, Text W ndowFrane, Text CursorlLocation
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void TextPrintf(struct w ndowFrane *w ndow,
char *fnt, ...);
Prints a formatted string (much like pr i nt f) on the LCD screen. Only printable charactersin the font
set are printed, also escape sequences, \r’ and \n' are recognized. All other escape sequences will be

skipped over; for example, \b’ and 't’ will print if they exist in the font set, but will not have any effect as
control characters.

The text window feature provides end-of-line wrapping and clipping after the character in the last col-
umn and row is displayed.
NOTE: Executethe Text W ndowrr anme function before using this function.
PARAMETERS
*wWi ndowisapointer to afont descriptor.
*f mt isaformatted string.
. areformatted string conversion parameter(s).

EXAMPLE
Text Print f (&Text W ndow, "Test %d\n", count);

RETURN VALUE
None.

SEE ALSO
Text Got oXY, Text Put Char, Text W ndowFr ane, Text CursorlLocation
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D.6 Keypad

The functions used to control the keypad are contained in the KEYPAD?. LI B library
located in the Dynamic C KEYPADS library directory.

voi d keylnit(void);

Initializes keypad process

RETURN VALUE
None.

SEE ALSO
brdl nit

voi d keyConfi g(char cRaw, char cPress,
char cRel ease, char cCntHold, char cSpdLo,
char cCntLo, char cSpdHi);

Assigns each key with key press and release codes, and hold and repeat ticks for auto repeat and
debouncing.

PARAMETERS
cRawisaraw key code index.

1x7 keypad matrix with raw key code index assignments (in brackets):

(0] [1] (2] [3]
[4] (5] [6]

User Keypad Interface
cPr ess isakey press code

An 8-bit valueis returned when akey is pressed.
0 = Unused.

See keypadDef () for default press codes.
cRel ease isakey release code.

An 8-bit valueis returned when akey is pressed.
0 = Unused.

cCnt Hol d isahold tick.

How long to hold before repeating.
0 = No Repeat.

cSpdLo isalow-speed repeat tick.

How many times to repeat.
0= None.

cCnt Lo isalow-speed hold tick.

How long to hold before going to high-speed repeat.
0=Slow Only.
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cSpdHi isahigh-speed repeat tick.

How many times to repeat after low speed repeat.
0= None.

RETURN VALUE
None.

SEE ALSO
keyProcess, keyGet, keypadDef

Scans and processes keypad data for key assignment, debouncing, press and release, and repeat.

NOTE: Thisfunctionisalso able to process an 8 x 8 matrix keypad.

RETURN VALUE
None

SEE ALSO
keyConfig, keyGet, keypadDef

Get next keypress

RETURN VALUE
The next keypress, or 0 if none

SEE ALSO
keyConfig, keyProcess, keypadDef

Push keypress on top of input queue

PARAMETER
cKey

RETURN VALUE
None.

SEE ALSO
keyGet
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voi d keypadDef () ;

Configures the physical layout of the keypad with the desired ASCII return key codes.
Keypad physical mapping 1 x 7

0 4 1 5 2 6 3
(L] [U] ['D] [R]
(-1 [+1] ['ET
where

'E' represents the ENTER key
'D' represents Down Scroll
'U' represents Up Scroll

'R’ represents Right Scroll

‘L' represents Left Scroll

Example: Do the followingfor the above physical vs. ASCII return key codes.

keyConfig ( 3,’R,0, 0, O, O, 0);
keyConfig ( 6,"E,0, 0, O, O, 0);
keyConfig ( 2,’ ,0, 0, 0, 0, 0);
keyConfig ( 4,’-',0, 0, 0, O, 0);
keyConfig ( 1,’U,0, 0, 0, O, 0);
keyConfig ( 5,'+,0, 0, O, 0, 0);
keyConfig ( O,’L’,0, O, O, O, 0);
Characters are returned upon keypress with no repeat.

RETURN VALUE
None.

SEE ALSO
keyConfig, keyGet, keyProcess

voi d keyScan(char *pcKeys);
Writes"1" to each row and reads the value. The position of akeypressisindicated by azero valuein abit
position.

PARAMETER
* pcKeys isthe address of the value read.

RETURN VALUE
None.

SEE ALSO
keyConfig, keyGet, keypadDef, keyProcess
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APPENDIX E. PROGRAMMING CABLE

Appendix E provides additional information for the Rabbit
2000™ microprocessor when using the DIAG and PROG con-
nectors on the programming cable. The PROG connector is used
only when the programming cable is attached to the program-
ming connector (header J1 on the OP6800 module) while a new
application is being developed. Otherwise, the DIAG connector
on the programming cable allows the programming cable to be
used as an RS-232 to CMOS level converter for serial communi-
cation, which is appropriate for monitoring or debugging a
OP6800 system whileit is running.
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The programming port, which is shown in Figure E-1, can serve as a convenient commu-
nications port for field setup or other occasional communication need (for example, asa
diagnostic port). There are several ways that the port can be automatically integrated into
software. If the port issimply to perform a setup function, that is, write setup information
to flash memory, then the controller can be reset through the programming port and a cold
boot performed to start execution of a special program dedicated to this functionality.

PROGRAMMING PORT PIN ASSIGNMENTS
(Rabbit PQFP pins are shown in parenthesis)

~50 kQ

i|m e 1. RXA(51) — — — — — A+
3o @4 2. GND ~50 ko
45 V/+ 8

e @8 5. JRESET— — — — — — A+ =3
oJe @ 6. TXA (54)

7. n.c.

Programming Port 8. STATUS (output) (38) ;g

Pin Numbers 9. SMODEQO (36) ***MGND

10. SMODE1 (35) — — — —AAA~ GND

Figure E-1. Programming Port Pin Assignments

When the PROG connector is used, the /RESET line can be asserted by manipulating
DTR and the STATUS line can be read as DSR on the serial port. The target can be
restarted by pulsing reset and then, after a short delay, sending a special character string at
2400 bps. To simply restart the BIOS, the string 80h, 24h, 80h can be sent. When the
BIOS s started, it can tell whether the programming cable is connected because the
SMODE1 and SMODEQ pins are sensed as being high. Thiswill cause the Rabbit 2000 to
enter the bootstrap mode. The Dynamic C programming mode then can have an escape
message that will enable the diagnostic serial port function.

Alternatively, the DIAG connector can be used to connect the programming port. The
/RESET line and the SMODE21 and SMODEDO pins are not connected to this connector.
The programming port is then enabled as adiagnostic port by polling the port periodically
to see if communication needs to begin or to enable the port and wait for interrupts. The
pull-up resistorson RXA and CLKA prevent spurious data reception that might take place
if the pins floated.

If the clocked serial mode is used, the seria port can be driven by having two toggling
lines that can be driven and one line that can be sensed. Thisalows a conversation with a
device that does not have an asynchronous serial port but that has two output signal lines
and one input signal line.

Theline TXA (also called PC6) is zero after reset if the cold-boot modeis not enabled. A
possible way to detect the presence of a cable on the programming port is for the cable to
connect TXA to one of the SMODE pins and then test for the connection by raising PC6
(by configuring it asa general output bit) and reading the SMODE pin after the cold-boot
mode has been disabled. The value of the SMODE pin isread from the SPCR register.
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SCHEMATICS

090-0134 OP6800 Schematic

090-0120 RCM2200 RabbitCore Schematic
090-0119 RCM2300 RabbitCore Schematic
090-0140 OP6800 Demonstration Board Schematic
090-0128 Programming Cable Schematic
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