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1. INTRODUCTION

Chapter 1 introduces the Smart Star embedded control system and describes the features
associated with the backplane chassis and the CPU card. The tool kit containing the hard-
ware essential s to begin using the Smart Star is described, and the software highlights are

presented.
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The Smart Star isamodular and expandable embedded control system whose configura-
tion of digital 1/0, A/D converter, D/A converter, and relay 1/0 cards can betailored to a
large variety of demanding real-time control and data acquisition applications.

Thetypical Smart Star system consists of arugged backplane with a built-in voltage regu-
lator, a CPU card, and one or more 1/O cards. The CPU card plugs into a designated slot
on the backplane chassis, which has seven additional slots available for 1/0 cardsto be
used in any combination. A high-performance Rabbit 2000 microprocessor on the CPU
card operates at 25.8 MHz to provide fast data processing.

1.1 Features

e C-programmable to create a custom user interface

* Fexible functionality—modular configuration allows interchanging or replacing indi-
vidua 1/0O cards

» Expandable—up to 168 1/0 ports

* RS-232 and RS-485 serial ports allow networking to other Smart Star units, controllers,
or enterprise computing centers

e 128K SRAM and 512K flash memory, optional 512K SRAM
* Real-time clock

» Watchdog supervisor

» Optiona backup battery

» RabbitLink Ethernet gateway available for remote download/debug, Web serving, and
E-mail

Table 1 liststhe /O cards that are available for the Smart Star control system. Appendix A
provides detailed specifications for the Smart Star backplane and the CPU card.

Table 1. Smart Star I/O Cards

I/O Card Model Features

SR9200 16 digital inputs, 8 digital sinking outputs

SR9210 8 digital inputs, 16 digital sinking outputs

SR9220 8 digital inputs, 8 digital sinking outputs

Digital I/0
SR9205 16 digital inputs, 8 digital sourcing outputs

SR9215 8 digital inputs, 16 digital sourcing outputs

SR9225 8 digital inputs, 8 digital sourcing outputs

SR9300 12-bit A/D converter, 11 channels,0V — 10V

A/D Converter SR9310 12-bit A/D converter, 11 channels, -10V —+10V

SR9320 12-bit A/D converter, 11 channels, 4 mA —20 mA
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Table 1. Smart Star I/O Cards (continued)

I/O Card Model Features

SR9400 12-bit D/A converter, 8 channels, 0V — 10V

D/A Converter SR9410 12-bit D/A converter, 8 channels, -10V —+10V

SR9420 12-bit D/A converter, 8 channels, 4 mA —20 mA

5 SPST relaysand 1 SPDT relay, each protected

SR9500 with onboard snubbers

Relay

SR9510 8 SPDT relays (no snubbers)

1.2 User Connections

Connections to the /O cards are made via aribbon cable connector or optional field wir-
ing terminals that are either pluggable or have screw terminals. Three different Field Wir-
ing Terminals (FWTs) are available. Table 2 liststhe 1/0 cards and the Z-World part
numbers for the corresponding FWTs.

Table 2. Guide to FWT Selection

Z-World Part Number
Pluggable Terminals Screw Terminals

FWT Description I/O Cards
Digital 1/0

FWT27 Relay (SR9510) 101-0420 101-0424

A/D Converter
FWT18 DIA Converter 101-0421 101-0425
FWT18R Relay (SR9500) 101-0422 101-0426

|..| Appendix B, “Field Wiring Terminals,” provides further information on FWTs, includ-
—==1 ing their dimensions.
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1.3 Development and Evaluation Tools
1.3.1 Tool Kit

The Tool Kit has the hardware essentials that you need to create and use your own Smart
Star control system.

Theitemsin the Tool Kit and their use are as follows:

e Smart Star (SR9000) User’s Manual with schematics for backplane chassis and CPU
card (this document).

* User manualsfor available 1/0O cards.

» Programming cable, used to connect your PC serial port to the Smart Star CPU card to
write and debug C programs that run on the Smart Star control system.

» FWT27 pluggable field wiring terminal.
» Screwdriver.

» DC power supply, used to power the backplane, which in turn supplies power to the
CPU card and the I/O cards. The DC power supply accepts an AC input of 100 V to
240V atupto 0.6 A, and deliversaDC output upto 1.1 A at 24 V.

1.3.2 Software

The Smart Star control system is programmed using Z-World's Dynamic C Premier, an
integrated devel opment environment that includes an editor, aC compiler, and a debugger.
Library functions and software drivers provide an easy-to-use interface for the Smart Star
control system. Dynamic C Premier is sold separately.

The programming cable has alevel converter board in the middle of the cable since the
Smart Star control system programming port on the CPU card supports CMOS logic lev-
els, and not the higher voltage RS-232 levels that are used by PC serial ports. When the
programming cable is connected, Dynamic C running on the PC can hard-reset the Smart
Star control system 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 sensesthat atarget communication error
occurred or that the BIOS source code has changed.

You have a choice of doing your software development in the flash memory or in the static
RAM included on the CPU card. The advantage of working in RAM isto save wear on
the flash memory, which islimited to about 100,000 writes.

Note that an application can be developed in RAM, but cannot run standalone from
/ RAM after the programming cable is disconnected. All standalone applications can
only run from flash memory.

The disadvantage of using flash is that interrupts must be disabled for approximately 5 ms
whenever abreak point is set in the program. This can crash fast interrupt routines that are
running while you stop at a break point or single-step the program. Flash memory or
SRAM is selected on the Options > Compiler menu.
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2

2. GETTING STARTED

Chapter 2 explains how to connect the power supply to the Smart Star backplane, how to
install the CPU card on the backplane, and how to connect the programming cable to the
CPU card. Once you run a sample program to demonstrate that you have connected

everything correctly, you will be ready to go on to install I/O cards and finish developing

your system.
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2.1 Attach the CPU Card to the Backplane

1. Orient the backplane with the PROCESSOR SLOT facing away from you as shown in
Figure 1.

I~
B
-
B [
eoq ||V
i1
ra J4
wm:m J5
Rax[ﬂ]]][ﬂ:y”

X1

Align facing edge of
CPU card with back
edge of alignment hole

Align facing edge of
CPU card with back
edge of alignment hole

Figure 1. Attach the CPU Card to the Backplane

The CPU card is supplied without the optional backup battery board. If you have purchased a
/ backup battery board, refer to Section C.2.4 for installation instructions. It is more convenient
toinstall the backup battery board before the CPU card is mounted on the backplane.

2. Position the CPU card above the backplane as shown in Figure 1.

3. Carefully insert the CPU card header into the PROCESSOR SLOT on the backplane
and line up the facing edge of the CPU card with the back edge of the alignment holes
on the backplane as shown in Figure 1.

4. Use the two 4-40 screws supplied with the CPU card to anchor the plastic brackets so
that they hold the CPU card firmly in place on the backplane.
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2.2 Connect the Power Supply

Connect the power supply to the POWER IN
connector on the backplane—the red (posi-
tive) wireto +RAW and the black (negative)
wireto GND, as shown in Figure 2.
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Figure 2. Power Supply Connections

Be careful to hook up the posi-
tive and negative leads exactly

A as described. Only the +5V
circuitry is protected against
reverse polarity.

A USER connection is supplied on the back-
plane to alow an independent power supply
to be used for future development. For now,

Noticeto Customers
Outside North America

The power supply included with the Smart Star
Tool Kit may be used worldwide. Customers
outside North America simply need to exchange
the line cord and plug from the power supply to
their wall outlet with one available locally.

1. To exchangethe line cord and plug, first

remove the existing line cord. To access the
screws, use a screwdriver to gently lift up
and remove the plastic insul ating cover.

To
Smart Star To ‘;‘//a!/
POWER IN outle

Plastic
Insulating :) )
Cover

Figure 3. Power Supply Connections

. Unscrew the wires at the ground, L, and N

terminals.

. Attach the line cord that you obtained

locally to the power supply. Be sureto fol-
low any color-coding conventions, for
example, green/yellow to ground, brown to
L, and blueto N terminals.

. Ensure that the wires are attached securely

and are not touching each other. Snap on the
plastc insulating cover.

The power supply included with
the Smart Star Tool Kit isintended
for development purposes only.

use a jumper to connect USER to +RAW so that they share the same power supply.
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2.3 Programming Cable Connections

1. Connect the programming cable to the CPU card.

Connect the 10-pin PROG connector of the programming cable to header J2 on the CPU
card as shown in Figure 4. Connect the other end of the programming cable to a COM
port on your PC. Note that COM1 on the PC isthe default COM port in the Dynamic C
Premier installation.

[oae[]] Diagnostic
connector

/ To
PC COM port
\ Colored side

towards pin 1
11| Programming

1

connector
Pin 1 =
' T T _Tleoo I L

50 J4

R
J3 = R (L1 (T
[TT] rs sl g 4 Ras[[TT] (T 1 2 8
I B

of

= s i

b :>
il MM © L1
R8 U
a
R m}
I 17 a e

Figure 4. Programming Cable Connections

2. Apply power.
Plug the power supply in to anearby outlet. The CPU card is how ready to be used.

/ A hardware RESET is accomplished by unplugging the power supply, then plug-
ging it back in.
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2.4 Installing Dynamic C Premier

If you have not yet installed Dynamic C Premier, you may do so by inserting the Dynamic C
Premier CD in your PC's CD-ROM drive. The CD will auto-install unless you have dis-
abled auto-install on your PC.

If the CD does not auto-install, click Start > Run from the Windows Start button and
browse for theset up. exe file on 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.

2.5 Sarting Dynamic C

Once the CPU card isinstalled and connected as described above, start Dynamic C by
double-clicking on the Dynamic C icon or by double-clicking on the . exe file associated
with DcRab in the Dynamic C directory.

Dynamic C should detect the CPU card and go through a sequence of stepsto cold-boot the
CPU card and to compilethe BIOS. If the error message “ Rabbit Processor Not Detected”
appears, you have probably connected to a different PC serial port than the default serial
port selected during the installation of Dynamic C Premier. You can change the seria port
used by Dynamic C with the OPTIONS menu, then try to get Dynamic C to recognize the
CPU card by selecting Recompile BIOS on the Compile menu. Try the different COM
ports in the OPTIONS menu until you find the one you are connected to. If you still can-
not get Dynamic C to recognize the target on any port, then the hookup may be wrong or
the COM port is 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 “Target not responding,” it is possi-
ble that your PC cannot handle the 115,200 bps baud rate. Try changing the baud rate to
57,600 bps as follows.

1. Open the BIOS source code file named RABBI TBI GS. C, which can be found in the
BI S directory.
2. Changetheline
#define USEL15KBAUD 1 // set to O to use 57600 baud
to read asfollows.
#define USEL15KBAUD O // set to O to use 57600 baud
3. Locate the Serial options dialog in the Dynamic C Options menu. Change the baud
rate to 57,600 bps, then press <Ctrl-Y>.

When you receive the “BIOS successfully compiled ...” message and do not receive a
“Target not responding” message, the target is now ready to compile a program.
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2.6 PONG.C
You are nhow ready to test your set-up 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), compile it using the Compile menu, and
thenrun 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 does not test the serial ports on the CPU card, but does ensure that the CPU
isbasicaly functional.

2.7 WhereDo | Go From Here?
If there are any problems at this point, call Z-World Technical Support at (530)757-3737.

If the sample program ran fine, you are now ready to go on to install 1/O cards, explore
other Smart Star features, and develop your own applications.

Chapter 3, “Subsystems,” provides detailed information about the CPU card, and how to
install the 1/0O cards. Be sure to take the total current consumption of the individual cards
into account when selecting a power supply. Appendix C.1, “Current Requirements,” pro-
vides more detailed information. Chapter 4, “ Software,” describes the Dynamic C soft-
ware libraries and introduces some sample programs for use with the CPU card.
Appendix A, “Smart Star Specifications,” provides specifications for the backplane and
the CPU card, including mounting and clearance recommendations.

Separate manuals have been prepared for the various 1/0O cards, and include complete
information about their pinouts and Dynamic C software libraries, including sample pro-
grams.

Once you have developed your application and bench-tested the finished system, you may
install the finished system.
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3

3. SUBSYSTEMS

Chapter 3 describes the principal subsystems for the Smart Star.

» Switching Between Program Mode and Run Mode
» Power Distribution

e Smart Star CPU Card Subsystems

* Serial Communication

* Memory

* Ingtalling I/O Cards

User’s Manual

11



3.1 Switching Between Program M ode and Run Mode

The CPU card isautomatically in Program Mode when it is powered up with the program-
ming cable attached, and is automatically in Run Mode when it is powered up with no pro-
gramming cable attached. See Figure 5. The CPU card remainsin Run Mode when the
DIAG connector on the programming cable is attached to allow the programming port to
be used as a diagnostic port as explained in Appendix D.

Program Mode Run Mode

[o=er] Diagnostic
connector

/ To

PC COM port

\ Colored side
towards pin 1

[Proq] Programming

connector
*Pin 14

RESET Smart Star when changing mode:
Remove, then reapply power
after removing or attaching programming cable.

Figure 5. Smart Star Program Mode and Run Mode Set-Up

3.1.1 Detailed Instructions: Changing from Program Mode to Run Mode

1. Disconnect the programming cable from header J2 of the CPU card.

2. Reset the Smart Star by unplugging the power supply, then plugging it back in.
The Smart Star is now ready to operate in the Run Mode.

3.1.2 Detailed Instructions. Changing from Run M ode to Program Mode

1. Attach the programming cable to header J2 of the CPU card.

2. Reset the Smart Star by unplugging the power supply, then plugging it back in.
The Smart Star is now ready to operate in the Program Mode.

12 Smart Star (SR9000)



3.2 Power Distribution

Power is supplied to the Smart Star control system from an external source through header
J1 on the backplane. The +5V circuitry on the Smart Star control system is protected
against reverse polarity by a Schottky diode at D3 as shown in Figure 6.

+V_USER
1 T +RAW SWITCHING POWER REGULATOR +5V
x 1
4 DF? __ LM2575
= * P u2 *
g B lf; i 5 L] Les
I v . ; .02 47_;H I1OO uF
= i _18§F 1N5819 =

Figure 6. Smart Star Control System Power Supply Schematic

Capacitor C4 provides surge current protection for the voltage regulator, and allows the
external power supply to be located some distance away from the Smart Star control sys-
tem. A switching power regulator isused. The+RAW input voltage may rangefrom9V to
30V (15V to 30V you plan to use a D/A converter card).

The backplane hasinputsfor two separate power supplieson header J1, +RAW and USER.
The +RAW power supply goes to the switching power regulator, which outputs the +5 V
DC used by the CPU card and by the I/O cards plugged into the backplane. The USER
connection alows a different voltage to be available on the I/O cards for future devel op-
ment.

Always connect USER to +RAW with ajumper wire between terminals 1 and 2 on header J1
/ for the development activities described in the Smart Star manuals.

The backplane also has room for a+3.3 V power supply, and the CPU card has room for a
+5V and a+3.3V power supply. These locations were included for future devel opment
of the Smart Star control system, and are not supported at the present time.
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Figure 7 shows how the power supplies are distributed on the backplane and on the CPU card.

Power In SLOTO...6
24 V DC power +RAW +RAW +5 V switching | _+3V 20 B
supply included regulator
in Tool Kit 9-30vDC —
= Jumper
, +V_USER
poggﬁlgzginly USER  romeeee =
9-30V DC 1,26
for future use :
( ’ 1 fnnll
" (a) Backplane )
PROCESSOR
SLOT Optional
— —{]J3B
20 BV Backup Battery
|| CPU logic, Board
memory 3VvDC
) +V_USER —| |J3A . VRAM
SRAM, CPU
J3B ’ ’
51 +RAW 0 Q jumper RTC
[us
1,26, 52 J3A: Serial Channel C
|| 1 J3B: Serial Channel D
) J5 RS-485
(b) CPU Card

Figure 7. Smart Star Power Supplies—Backplane and CPU Card
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Figure 8 shows how the power supplies are distributed on the 1/0O cards.

+5V
+RAW
+V_USER )
K
Multiplexer/Latch = = Relay Coils
High-Voltage Outputs = = Multiplexer/Latch
(user-selectable)
Digital I/0 Relay
Multiplexer/Latch= = Multiplexer/Latch
Voltage Regulators/ = - \/oltage Regulators:
A/D Reference Voltage 12V
A/D Converter D/A Converter

Figure 8. Smart Star Power Distribution on I/O Cards

/ Note that Z-World recommends tying +RAW to +V_USER as explained in
Section 2.2, “Connect the Power Supply.”

The user has the option of using a separate power supply to K when configuring the high-
power outputs for the digital I/O cards. The connection to K isthrough the user interface
onthedigital 1/0 card. Further details are provided in the Digital 1/0O Cards User’s Man-
ual.
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3.3 Smart Sar CPU Card Subsystems
Figure 9 shows the Rabbit-based subsystems designed into the Smart Star CPU card.

PB2- PB6 PEO PE3
PB5 PB7 PE1 PE7
Port B Port E
Serial Port
PCO, PC2, PC4 Serial Ports CPU Control PDO-PD4
(Port C) (RABBIT 2000™) (Port D)
PC1, PC3, PC5
Z-Bus Reset [ PD7
PCo-PC7{mmml)  Programming | Real-Time Clock |[" 5 yqress Lines A0-A3
Watchdog IORD
f 6 Timers 1/0 Control JIOWR
DAO-DA74ammlp|  Data Lines
| Clock Doubler |[ Misc. Input |qumm RESET
RAM Backup Battery Flash

Support

Figure 9. Smart Star CPU Card Rabbit-Based Subsystems

3.3.1 Backplane Slots

The backplane serves to make the CPU card accessible to up to seven /O cards plugged in
to SLOT 0 through SLOT 6 on the backplane. Figure 10 shows the pinout for SLOT 0
through SLOT 6 (headers J3-J9) on the backplane.

J3-J9

GND [ {m o[ 1DO0
D1 []o o[ 1D2
D3 [ Jo ol 1D4
D5 [ ]o o[ 1D6
D7 [Jo o[ _TAO
A1 o o[ 1A2
A3 [ {5 o[ 1/IORD

/IOWR | o o[ ] /SELECT
PE7 ]
/RESET [
+3.3 V" [
TX [
SCLK [

(m]
(m]

1 /ATTN1
L 1+5V

(m]
(m]

1 RX
1 GND

o 0O o
o 0O o

* Reserved for future use.

] +V_USER

Figure 10. Pinout for SLOT 0 Through SLOT 6
(Headers J3-J9) on the Backplane
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3.4 Serial Communication

The CPU card has one screw terminal header for RS-485 serial communication (J4), one
RJ-12 jack for RS-485 serial communication (J5), and two RJ-12 jacks for RS-232 serial
communication (J3A, J3B). The pinouts are shown in Figure 11.

Mode 0: Mode 1: Mode 2:
RS-485/3-wire RS-232 two 3-wire RS-232 one 5-wire RS-232
J3A J3A J3A
; - ; V_USER ; - ; X}%SER ; - ; \é?léSER
3. RXC i’""’ 3. RXC i’""’ 3. RXC
4. TXC 4. TXC 4. TXC
5. GND 5. GND 5. GND
6. ’/,,‘-‘ 6. TXD ’/,,‘-‘ 6. RTS
J4 J3B J3B
1 ® H RS-485+ . " ;: \éNUDSER T ;: éNLIJDSER
2 O [ Rs-485- 18' RXD 9. CTS
3|1 |Heno 1. -(r;ﬁ% 11(1): ZLS[;)
12. 45V ’/,,‘-‘ 12. 45V
J5
: S ; EF:‘fEW J3A J3B J4 J5
3. RS-485+ A B——
|
6. +RAW B = J4'
J3 J5

Figure 11. Smart Star CPU Card Serial Pinout

The factory default for the CPU card is one RS-232 (3-wire) and one RS-485 serial chan-
nel, corresponding to Mode O in Figure 11. The other modes shownin Figure 11 aresetin
software viathe Dynamic C ser Mode function call (see Section 4.3, “ Serial Communica
tion APIS.” )

34.1 RS-232

The CPU card's RS-232 serial channel is connected to an RS-232 transceiver. The trans-
ceiver providesthe voltage output, slew rate, and input voltage immunity required to meet
the RS-232 serial communication protocol. Basically, the chip trandates the Rabbit
2000's 0V to +Vcc signalsto RS-232 signal levels. Note that the polarity isreversed in
an RS-232 circuit so that +5 V is output as approximately -10 V and 0 V is output as
approximately +10V. The transceiver also provides the proper line loading for reliable
communication.

The maximum baud rate is 115,200 bps. RS-232 can be used effectively at this baud rate
for distances up to 15 m.

The Rabbit 2000 serial port C TXD and RXD signals are presented either as RS-232 TX
and RX or as RTS/CTS handshaking, depending on the mode selected with the Dynamic C
function ser Mode. The RS-232 signals are available on headers J3A and J3B, which are
RJ12 jacks.
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3.4.2 RS485

The CPU card has one RS-485 serial channel, which is connected to the Rabbit 2000 serial
port C through an RS-485 transceiver. The chip’s slew rate limiters provide for a maxi-
mum baud rate of 250,000 bps, and allows networking over a distance of up to 300 m (or
1000 ft.). The half-duplex communication uses the Rabbit 2000’s PD4 pin to control the
data enable on the communication line.

The RS-485 signals are available on the CPU card through screw terminal header J4 and
on header J5, an RJ-12 jack.

The Smart Star control system can be used in an RS-485 multidrop network. Connect the
485+ to 485+ and 485— to 485— using single twisted-pair wires on the CPU card’s header
J4 as shown in Figure 12.

@ Y% yag

RJ-12 connection

% to other devices

Ground recommended

Figure 12. Multidrop Smart Star Network

The Smart Star’s CPU card may be hooked up to a single RS-485 compatible device
through the RS-485 RJ-12 jack, J5, using cables with RJ-12 plugs. Note that J5 has
+RAW and GND, which means up to 250 mA can be supplied to a device such as
Z-World's Intellicom operator interface whose RJ-12 jack iswired compatibly. Inthis
case, no separate power supply is needed for the attached device.

All Smart Star control systems on an RS-485 multidrop network must be connected
through header J5 on the CPU card.
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The CPU card comes with a 220 Q termination resistor and 681 Q bias resistors already

installed, as shown in Figure 13.

 R41 %
"Se81 QS
485+

R39
220 Q

termination

u40

c

NEa—aes
SINS)
Rag J4
Ror[[CT (1S

1

e [T (D)) = [0

R0 R41

|D>

Termination
R39

(IR
Bias EJ Bias

R40 R41

Figure 13. RS-485 Termination and Bias Resistors

The load these bias and termination resistors present to the RS-485 transceiver limits the

number of Smart Star systems in a multidrop network to one master and three slaves,

unless the bias and termination resistors are removed. When using more than four Smart
Star systemsin a multidrop network, leave the 681 Q bias resistors in place on the master
Smart Star system, and leave the 220 Q termination resistor in place on the Smart Star sys-

tem at each end of the network.

3.4.3 Programming Port

The CPU card has a 10-pin programming header labeled J2. The programming port uses

the Rabbit 2000's serial port A for communication. The Rabbit 2000 startup-mode pins
(SMODEOQO, SMODEL) are presented to the programming port so that an externally con-
nected device can force the Rabbit 2000 to start up in an external bootstrap mode.

N

to the bootstrap mode.

Refer to the Rabbit 2000 Microprocessor User’s Manual for more information related

The programming port can also be used as a diagnostic port when the DIAG connector on
the programming cable is used to connect the programming port to a PC or other device.
See Appendix D, “Programming Cable,” for more information.
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3.5 Memory
35.1 SRAM

The Smart Star CPU card is designed to accept 128K or 512K of static RAM packaged in
an SOIC case.

The standard models come with 128K of static RAM. Figure 14 shows the locations and
the jJumper settings for the jumpers at JP1 used to set the SRAM size. The“jumpers’ are
0 Q surface-mounted resistors.

Flash EPROM

128K/256K

Figure 14. Smart Star CPU Card Jumper Settings
for Static RAM and Flash Memory Size

3.5.2 Flash EPROM

The Smart Star CPU card is also designed to accept 128K to atotal of 512K of flash mem-
ory packaged in a TSOP case.

The CPU card comes with two 256K flash memory chips. Figure 14 shows the locations
and the jumper settings for the jumpers at JP2 and JP3 used to set the flash memory size.
The“jumpers’ are0 Q surface-mounted resistors.

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.

3.5.3 Dynamic C Premier BIOS Source Files

The Dynamic C Premier BIOS source files handle different standard RAM and flash
memory sizes automatically.
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3.6 Installing 1/0 Cards

1. Orient the backplane with the CPU card already installed and facing towards you as
shown in Figure 15.

B

)8 ooooooo00000
00000000000

Place tabs on
card into
alignment slot

J CPU Card
O @ 595 @

oom 000 oom
000

u40 C50
i
® =,
=

Udd.

O

00000000000000000000000000
0000000000000000000000000m

Note: The plastic brackets
on the CPU card are
attached on the opposite
side of the board relative

to the 1/0O cards.
To U

Figure 15. Installing I/O Cards on the Backplane

2. Position the new 1/0 card above the backplane over any unused slot position (SLOT 0 to
SLOT 6) asshown in Figure 15. Note the slot number and the type of 1/0 card since
Dynamic C addresses the 1/0 cards by slot number.

3. Carefully insert the I/O card header into the slot on the backplane and line up the tabs
on the 1/0O cards with the slots on the backplane as shown in Figure 15.

4. Use the two 4-40 screws supplied with the I/O card to ensure that the plastic brackets
anchor the I/O card firmly on the backplane. Tighten the screws as needed.
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4

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 controllers and
other controllers based on the Rabbit microprocessor.

Chapter 4 providesthe libraries, function calls, and sample programs related to the Smart
Star backplane and CPU cards.
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4.1 Dynamic C Libraries

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

Open HEH|
Lookjm: |3 Lib ' =
Biosib: Costate.lib SLICE i el
lcom FFT.lib STDIO.Ib
Jrablib MATH.lib String.lib
Srarkztar Fragram.lib Spslib
Tepip R5232.lb Usos2 b
COFUNC.Iib RTCLOCK.lib Wdriver. lib
L4 | i
File name: I Open I

Files af type: IS:::uru:e Files [*. ;% lib)

j Cancel |

One library directory is specific to the Smart Star.

* SMRTSTAR—Iibraries associated with features specific to the Smart Star control sys-

tem.

Other functions applicable to all devices based on the Rabbit 2000 microprocessor are
described in the Dynamic C Premier User’s Manual.
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4.1.1 Library Directories

The SMRTSTAR directory contains libraries required to operate the Smart Star control sys-
tem.

Open

Look: in: I =4 Srrtstar

Flegae: | | Qe |
Filez af bype: ISn:-urn::e Files [*.c:* ik j Cancel |

* SMRTSTAR. LI B—Thislibrary supports all the functions needed by the Smart Star sys-

temsincluding digital 1/0 cards, relay cards, D/A converter and A/D converter cards,
and serial communication.

Functions dealing with the backplane and the CPU card are described in this manual.

Functions relevant to the individual 1/O cards are described in the manual specific to the
1/O card.
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4.2 Smart Sar Backplane Function APIs
4.2.1 Board Reset

voi d brdReset Bus();
Resets all cards on the bus.

Return Value

None.
4.2.2 Board Initialization

void brdinit();
Initializes all port registers. Call this function at the beginning of the application.
Return Value

None.
4.3 Serial Communication APIs

I nt ser Mbde(int node);

User interface to set up up serial communication lines for the Smart Star control system. Call
this function after ser XCpen() .

Parameters

node isthe defined serial port configuration of the CPU card.

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

Oif correct mode, 1 if not.
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ser485Tx();

Enables RS-485 transmission (disables receive) on serial port D.
Return Value

None.
See Also

ser 485Rx
ser 485Rx() ;

Disables RS-485 transmission (enables receive) on serial port D.
Return Value

None.
See Also

ser 485Tx
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4.4 Sample Programs
Sample programs are provided in the Dynamic C Sanpl es folder, which is shown below.

Open

Laak in: Ia Samples j | 5
|1 Cafunc [ AJackrab [ topip | Dre
CICOREMODULE  (C3 Rtclock, (2 Timerb D
[ Costate 0 Serial CaUCasl 2] FF
[ Fit ([ Slice O Wdriver ]Gl
1 lcam (] Srrtstar (1 %mem 3 LC
|1 Intrupts (] Sysclock B Demcl.c 3 PC

<] | i
File name: I Open I
Filez of type: IS:::ur-:e Files [*.c;”lib) j Cancel |

The various folders contain specific sample programs that illustrate the use of the corre-
sponding Dynamic C libraries. For example, the sample program PONG. C demonstrates
the output to the STDIO window.

The SMRTSTAR folder provides sample programs specific to the Smart Star control sys-
tem. Each sample program has comments that describe the purpose and function of the
program. Follow the instructions at the beginning of the sample program.
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Let’stake alook at sample programsfor the backplane and the CPU card in the SMRTSTAR
folder.

Open

Look jn: I £ Smitstar

SJMASTER.c! 1] 55TARAD3.c
2] 5LAVE . [*]S5TARIO.c
2]55TARZ320 2] S5TARRLY.c
2] SSTARSW.

+]55TaRADT .

2]55TARAD2.c

File narne: I Qpen I
Filez of type: ISnurce Files [*.c;7 lib] j Cancel |

e MASTER. C—Demonstrates a simple RS-485 transmission of lower case lettersto a
dlave controller. The slave will send converted upper case letters back to the master
controller for display in the STDIO window. Use SLAVE. C to program the slave con-
troller.

* SLAVE. C—Demonstrates a smple RS-485 transmission of alphabetic charactersto a
master controller. The slave will send converted upper case letters back to the master
controller for display in the STDIO window. Use MASTER. C to program the master
controller.

* SSTAR232. C—Demongtrates a simple RS-232 |oopback using both seria ports C and D.
* SSTARSW G—Demonstrates simple 5-wire RS-232 communication with flow control.
4.5 Using Dynamic C

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 CPU
card must be in Program Mode (see Section 3.1, “ Switching Between Program Mode and
Run Mode”) and must be connected to a PC using the programming cable as described in
Section 2.3, “Programming Cable Connections’.

More complete information on Dynamic C is provided in the Dynamic C Premier User’s
Manual.
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A

APPENDIX A.
SMART STAR SPECIFICATIONS

Appendix A provides the specifications for the Smart Star backplane and CPU card, and
describes the conformal coating.
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Figure A-1 shows the mechanical dimensions for the Smart Star backplane.

A.1 Electrical and Mechanical Specifications

A.1.1 Smart Sar Backplane

Smart Star (SR9000)

3.00
(76.2)

6.50

(165)
Figure A-1. Smart Star Backplane Dimensions

All diagram and graphic measurements are in inches followed by millimeters enclosed

in parentheses.
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Table A-1 lists the electrical, mechanical, and environmental specifications for the Smart
Star backplane.

Table A-1. Smart Star Backplane Specifications

Parameter Specification

6.50" x 4.20" x 0.56"

Board Size (165 mm x 107 mm x 14 mm)

one 2 x 26 (CPU card slot), 2 mm
seven 2 x 13 (1/0O card slots), 2 mm

Each dlot has a predefined dedicated set of addresses
Slot Select (see Appendix E and the software chaptersin the
individual 1/0 card manuals)

Connectors

Temperature —40°C to +70°C

Humidity 5% to 95%, noncondensing

9V to30V DCat 1A typical for onboard +5V
regulated supply; provision for independent 9 V to 30 V
DC (V_USER) voltage source for 1/0 cards—the exact
Externa Input Voltage voltage for the second supply depends on the
requirements of the specific I/O cards used (Z-World
recommendstying V_USER to +RAW unlessthereisa
specific need for an independent power supply)

Onboard Voltage Regulator | Surface-mount switching regulator sources5V at 1 A

DatalLines Buffered bidrirectional datalines (D0-D7)
AddressLines Buffered address lines (A0-A3)

Read/Write Control Buffered IORD, IOWR

Reset I/0 cards and CPU card can be reset independently
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A.1.2 CPU Card

Figure A-2 shows the mechanical dimensions for the CPU card.
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Figure A-2. CPU Card Dimensions
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Table A-2 lists the electrical, mechanical, and environmental specifications for the CPU
card.

Table A-2. CPU Card Specifications
Parameter Specification
Board Size (with optional | 4.00" x 3.12" x 1.00"
backup battery board) (102 mm x 79.2 mm x 25.4 mm)
Temperature —40°C to +70°C
Humidity 5% to 95%, noncondensing
Input Voltage 5V DC at 150 mA typical
Microprocessor Rabbit 2000™
Clock 25.8 MHz
SRAM 128K, surface mounted, 512K option
Flash EPROM 2 x 256K, surface mounted
Timers Five 8-bit timers cascadable in pairs, one 10-bit timer
with 2 match registers that each have an interrupt
Three serial ports:
» one CMOS-compatible programming port
Seria Ports * remaining ports software-configurable as two 3-wire
RS-232, one 5-wire RS-232, or one 3-wire RS-232/
one RS-485
Selected baud rates up to 115, 200 bps
Serial Rate CMOS-compatible port supports up to 6.45 Mbps
(synchronous)
Watchdog/Supervisor Yes
Time/Date Clock Yes
Expansion Port Supportsup to 7 1/O cards
Backup Battery Optional backup battery 3 V, 1000 mA-h
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A.2 Conformal Coating

The areas around the crystal oscillator and the battery backup circuit on the CPU card
have had the Dow Corning silicone-based 1-2620 conformal coating applied. The confor-
mally coated areas are shown in Figure A-3. The conformal coating protects these high-
impedance circuits from the effects of moisture and contaiminants over time.

Conformally coated areas.

T T Teod [ L

T
o J4

R3
12 Ror ([T [T J5
R1 N ; o[ 1)) = r= s
w2 [CT] o7 D3 RT .
c1 Y1 - X1
8 - [ 15
O 8" @
rs[[CTE T [T 8 8g8 C18
b : _l!ﬂuﬁ EE
R16 R
: Q R17|: . 2 Eﬁ;c“
5 R18 2 Ei] R26
s R19— U4 X
g 8 Rzo Efg US L1
: 5 ) s
A B RQ‘ D4, U
N OI—I ['15
cé 2l |_| a
re[CT) [Tl c7
[TTre
Y2
2 J1

Figure A-3. CPU Card Areas Receiving Conformal Coating

Any components in the conformally coated area may 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.

|..| For more information on conformal coatings, refer to Rabbit Semiconductor Technical
== Note 303, Conformal Coatings.
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APPENDIX B.
FIELD WIRING TERMINALS

Appendix B explains how to prepare the connector on an /O card to accept afield wiring
terminal, and how to secure the field wiring terminal to the 1/O card. The dimensions for
the field wiring terminals are included.
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B.1 Selecting and Installing a Field Wiring Terminal

Connections to the /O cards are made via aribbon cable connector or optional field wir-
ing terminals that are either pluggable or have screw terminals. Three different Field Wir-
ing Terminals (FWTs) are available. Table B-1 liststhe 1/O cards and the Z-World part

numbers for the corresponding FWTSs.

Table B-1. Guide to FWT Selection

FWT Description I/O Cards

Z-World Part Number

Pluggable Terminals Screw Terminals

Ty

FWT27 Digital 1/0 (SR9200 series) 101-0420 101-0424
A/D Converter (SR9300 series)

FWT18 D/A Converter (SR9400 series) 101-0421 101-0425
Relay (SR9510)

FWT18R Relay (SR9500) 101-0422 101-0426

Beforeyou caninstall the FWT you selected
for your 1/O card, you must remove the tabs
from the connector on the I/O card. To do
so, move the tab inwards as far as possible,
as shown in Figure B-1. Then insert a
screwdriver into the space below the tab on
the side of the connector and gently nudge
thetab up and out. If you are careful, thetab
will remain intact to be saved and snapped
back in place should you need to use arib-
bon cable connector in the future.

Plug the FWT connector into the connector
onthel/O card. Be sureto position the
pluggable or screw connectors so that the
edge of the FWT they are on faces outwards
from the 1/O card as shown in Figure B-2.
Position the mylar insulator above the FWT
as shown in Figure B-2 to protect the header
pins on the printed circuit board, and secure
the FWT using the two 4-40 x ¥4 screws
supplied.

A RONA
1@

oooooooooooooooooooooo
oooooooooooooooooooooooo

Figure B-1. Remove Tabs from Connector
on 1/O Card

* Mylar insulator

L

Figure B-2. Secure FWT to I/O Card
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B.2 Dimensions
Figure B-3 shows the overall FWT dimensions.
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Figure B-3. FWT Dimensions

The actual appearance of the terminals may vary, depending on the number and type of

terminals. The pinouts for the FWTs applicable to a particular 1/0 card are shown in the

manuals for the individual 1/O cards.
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APPENDIX C. POWER MANAGEMENT

Appendix C providesinformation on the current requirements of the Smart Star 1/0 cards,
the use and installation of a backup battery, and some background on power mangement.
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C.1 Current Requirements

Remember to take the current draw of the various I/O cards into consideration when
selecting the power supply for your Smart Star control system.

Table C-1 lists the typical current consumption for the CPU card and the 1/0 cards.

Table C-1. Current Consumption of I/O Cards Attached to Smart Star Backplane

Current Consumption
I/O Cards

+5 V Supply +V_USER Supply
Digital /0 (SR9200 series) 65 mA up to 200 mA/output”
A/D Converter (SR9300 series)
D/A Converter (SR9400 series) 40mA 35 mA
Relay (SR9500 series) 10 mA 75 mA
CPU card 150 mA —

*  Maximum current 2.0 A per I/O card, 7.0 A for Smart Star system

C.2 Batteriesand External Battery Connections

A Z-World battery board with a 1000 mA -h lithium coin cell is sold separately to provide
power to the real-time clock and SRAM when external power is removed from the Smart
Star control system. Thisallowsthe CPU card to continue to keep track of time and pre-
serves the SRAM memory contents while the power is off.

Figure C-1 shows the battery board circuit.

J1 J2

VBAT 1 2 +5V VBAT ¢ 5 GND

3DD4GND BDD7+5V

i——

Figure C-1. Z-World Backup Battery Board Schematic

The drain on the battery istypicaly less than 20 pA when there is no external power
applied. The battery can last more than 5 years:

1000 mA-h
20 pA
The drain on the battery istypicaly less than 4 uA when external power isapplied. The
battery can last for itsfull shelf life:

= 5.7 years.
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1000 mAh
4 pA

Since the shelf life of the battery is 10 years, the battery can last for its full shelf life when
external power is applied most of the time.

C.2.1 Battery Backup Circuit

= 28.5 years (shelf life=10 years).

The battery-backup circuit on the CPU card serves two purposes.

* It reduces the battery voltage to the real-time clock, thereby reducing the current con-
sumed by the real-time clock and lengthening the battery life.

 Itensuresthat current can flow only out of the battery to prevent charging the battery.
Figure C-2 shows the battery backup circuitry on the CPU card.

MMBT5088LT1
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co L R12
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R9
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[ [ TR ] [ TR ] { TR ]
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°3

Figure C-2. CPU Card Battery Backup Circuit

Resistor R14, shown in Figure C-2, istypically not stuffed on the CPU card. VRAM and
Vcc are nearly equal (<100 mV, typically 10 mV) when power is supplied to the CPU card.

Resistors R12 and R15 make up avoltage divider between the battery voltage and the tem-
perature-compensation voltage at the anode of diode D3. Thisvoltage divider biases the
base of Q1 to about 0.9 x VBAT. Vggon Qlisabout 0.55V. Therefore, VRAM isabout 0.9

x VBAT - 0.55V, or about 2.15V for a3V battery.
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These voltages vary with temperature. VRAM varies the |least because temperature-com-
pensation resistors R9-R11 will offset the variation with temperature of Q1'sVgg. D1-

D3 may be stuffed instead of the corresponding R9-R11 to provide more optimum tem-
perature compensation.

Resistor R13 provides a minimum load to the regulator circuit.
C.2.2 Power to VRAM Switch

The VRAM switch, shown in Figure C-3, allows the battery backup to provide power
when the external power goes off. The switch provides an isolation between +5 V and the
battery when +5V goeslow. This preventsthe +5V line from draining the battery.

+5V R22 VRAM
3 (not installed) A
0Q

»

Cha

Q5
FDV302P

Q6
MMBT3904

Figure C-3. VRAM Switch

Transistor Q5 is needed to provide avery small voltage drop between +5V and VRAM
(<100 mV, typically 10 mV) so that the processor lines powered by +5 V will not have a
significantly different voltage than VRAM.

When the CPU card is not resetting (pin 2 on U3 ishigh), the/RESlinewill be high. This
turns on Q6, causing its collector to go low. Thisturns on Q5, allowing VRAM to nearly
equal +5 V.

When the CPU card isresetting, the /RES line will go low. Thisturns off Q5 and Q6, pro-
viding an isolation between +5V and VRAM.

The battery backup circuit keeps VRAM from dropping below 2 V.
C.2.3 Reset Generator

The CPU card uses areset generator, U3, to reset the Rabbit 2000 microprocessor when
the voltage drops below the voltage necessary for reliable operation. The reset occurs
between 4.50V and 4.75 V, typically 4.63 V.
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C.2.4 Installing the Backup Battery Board

The pluggable backup battery board is easy to install. When installing the backup battery
board for the first time, do so before attaching the CPU card to the backplane (see
Section 2.1).

1. Align the backup battery board over the outline on the CPU card as shown in Figure C-4,
and plug it in. Be careful to align the connectors and the spacer that is attached to the
backup battery board.

2. Use the 4-40 screws included with the backup battery board to secure the backup bat-
tery board to the CPU card. Use one screw at the front of the backup battery board, and
the other screw goesin from the other side of the CPU card.

The CPU card is now ready to be installed on the backplane.

= Spacer
rag  J4 H
i i | (already installed)

« FIETE PR, P
S . C11
= L1
e D gie U oo \
Hs . 0 \
- FEEEEL &
£ c1e
) P ERenEy Screws.
GELEELALERATRARRERRRERRE 152 o7 A
DU NUEID \ -

@ Plug in board
(battery faces CPU card).

Figure C-4. Installing Backup Battery Board

To replace the backup battery board, remove the CPU card from the backplane, then
remove the screw and unplug the old battery board. Align the replacement battery board
over the outling, and plug it in. Be careful to align the connectors. Replace the screw.

Before replacing the backup battery board, make sure that the CPU card isreceiving
power if it iscritical that datain RAM are not lost while the CPU card is not installed on
the backplane. Connect +5V to pin 20 of the backplane interface header (J1) and ground
pin 1, pin 26, or pin 52 of the backplane interface header (J1) on the CPU card.
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Figure C-5 shows the pins on the backplane interface header (J1) where the temporary +5V
power supply connections can be made.

GND =3 GND [|
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:| J—

:| —_

:| —_
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1 GND €= GND

* Reserved for future use.

Figure C-5. Temporary +5 V Power Supply Connections

To avoid any risk of explosion or fire, do not attempt to recharge the old battery, and do
not dispose of it in the regular trash. You may either return the old backup battery board
to Z-World for recycling or send the battery yourself to an approved recycling facility.
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C.3 Chip Select Circuit
Figure C-6 shows a schematic of the chip select circuit for the RAM.

VRAM

R16£
/ICSRAM

/CS1 Q _ij *
Q2

J_LL VRAM

R18

10 kQ

/IRES Q4

D4

c10
2200 pF:I:

Figure C-6. Chip Select Circuit

The current drain on the battery in a battery-backed circuit must be kept at a minimum.
When the CPU card 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)
signa line. Normally the SRAM requires +5 V to operate. However, only 2V isrequired
for dataretention 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 thistask for the CS 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). Q2 and Q3 are MOSFET transistors
with opposing 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 periodically access the SRAM. When power isremoved from the circuit, the transis-
torswill turn off and isolate /CSRAM from the processor. Theisolated /CSRAM line has
a100 kQ pullup resistor to VRAM (R16). This pullup resistor keeps /CSRAM at the
VRAM voltage level (which under no power condition is the backup battery’s regulated
voltage at alittle more than 2 V).

Transistors Q2 and Q3 are of opposite polarity so that arail-to-rail voltage can be passed.
When the /CSL1 voltage islow, Q2 will conduct. When the /CS1 voltage is high, Q3 will
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conduct. It takestime for the transistorsto turn on, creating a propagation delay. This
delay istypically very small, about 10 nsto 15 ns.

The signal that turnsthe transistors on is a high on the processor’s reset line, /RES. When
the CPU card isnot in reset, the reset line will be high, turning on n-channel Q2 and Q4.
Q4 isasmpleinverter needed to turn on Q3, ap-channel MOSFET. When areset occurs,
the /RES line will go low. Thiswill cause C10 to discharge through R19 and R21. This
small delay (about 160 us) ensures that there is adequate time for the processor to write
any last byte pending to the SRAM before the processor putsitself into areset state.
When coming out of reset, CSwill be enabled very quickly because D4 conductsto charge
capacitor C10.
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APPENDIX D. PROGRAMMING CABLE

Appendix D provides additional theoretical information for the Rabbit 2000™ micropro-
cessor when using the DIAG and PROG connectors on the programming cable with the
CPU card in the Smart Star system. The PROG connector is used only when the program-
ming cable is attached to the proramming connector (header J2) on the CPU card whilea
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 communication, which is appropriate for monitoring or debugging the Smart Star
system while it is running.
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The programming port, which is shown in Figure D-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

| e CRXA(BT) — — — — — SRR
e e GND ~50 kQ
5 @ @ |6 CKLKA(94)7f77J\/\/\F+

+5 V/+3 V N
e e JRESET— — — — — — DYV <3
9@ @ |10

n.c.
STATUS (output) (38) ) .q

. SMODED (36) — — — —\/\\~ GND

. SMODE1 (35) — — — —AA/\~ GND

Programming Port
Pin Numbers

SomNoUrLN
_|
X
>
o
>

-

Figure D-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 SMODEO pins are not connected to this connector.
The programming port is then enabled as a diagnostic 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
and reading the SMODE pin after the cold-boot mode has been disabled.
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APPENDIX E.
SMART STAR SLOT ADDRESS LAYOUT

Appendix E provides information about the register addresses for the various 1/0 card
slots on the backplane. Theinformation in this appendix will be of interest to more
advanced users.
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The slots on the Smart Star backplane are accessed as external registers via the Rabbit
2000's assembly | CE prefix or via standard Rabbit BIOS functions. More convenient
functions specific to the Smart Star control system have been written to provide more flex-
ibility; for example, thereis now a provision for the automatic update of shadow registers
for each dlot and for each register.

The Smart Star design routes four address bitsto each slot, providing 16 register addresses
for each dlot. These bits are passed through as bits 0—3 of the register address. The dlot
number itself is assigned to bits 6-8 of the address. In addition, the backplane design
requiresthat bits 13 and 14 be high and that bit 9 be low. The smplest way to enforce this
isto use a base address of 0x6000. Table E-1 providesthe address layout for accessing the
Smart Star sots, where Sn isthe binary representation of the slot number (0-6), Rnisthe
binary representation of the register numbers (0-15), and X means the value does not mat-
ter.

Table E-1. Smart Star External Register Address Bitmap

Al15 | Al4 | A13 | A12 | A11 | A10| A9 | AB | A7 | A6 | A5 | A4 | A3 | A2 | A1 | AO

0 1 1 0 X X 0 S2 S1 S0 | X X | R3 R2 Rl RO

This bit mapping of the external register address provides the register addresses for each
slot aslisted in Table E-2.

Table E-2. Slot External Register Addresses

Slot Number Address Range

0 0x6000-0x600F

0x6040-0x604F

0x6080-0x608F

0x60C0-0x60CF

0x6140-0x614F

1
2
3
4 0x6100-0x610F
5
6

0x6180-0x618F
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SCHEMATICS

090-0093 CPU Card (SR9100) Schematic
090-0094 Backplane (SR9000) Schematic
090-0103 FWT27 Schematic

090-0085 Programming Cable Schematic
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ONLY ONE DEVICE INSTALLED
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