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B&R COMPACT PLC

Status Register

The status register delivers information about the status of the serial interface and about possible errors.
The status of the status register must be checked for every send or receive procedure.

Status register DS DSR Line Status 0 .. DSR low - Other station ready
1 .. DSR high - Other station not ready
TR Transmit ready 0 .. Transmitter sends frame (character)
1 .. Send register empty. Sender ready
to send a frame
7 0 RF Receive frame 0 .. No frame (character) received
r ‘DSI |TR| RFIOV‘FE PE 1 .. Frame received
P101/P 301 oV Overrun error 0 .. Noerror
1 ... Error. The receiver was not properly read
before a new frame (character) was
received
¥FE Framing error 0 .. Noerror
1 .. Error. Stopbit not recognized.
PE Parity error 0 .. Noerror
1 ... Parity testerror

Data Register
The data register has two different functions:

- Frames to be received are read from the data register
- Frames to be sent are written to the data register

Data register

7 0
— : D ;
DAT DATA ata to be sent or received

P 100/ P 300
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B&R COMPACT PLC

Outputting a Character

Before writing the character to be output to the data register, the transmitter (sender) must first |
checked for whether it is ready to send a character or not (Bit 4 must be 1 in the status register).

ILbaB P 101 Status register

BITB # 200010000 Transmitter ready ?

BLS NO Branch, if transmitter not ready
LDAA X XXX Frame (character) to be output
STAA P 100 Data register

Reading a Character

Whether a character has been received or not is determined by checking bit 3 in the status regist
bit 3 = 1, a character has been received. Bits 0 through 2 in the status register indicate whether t
mission errors have occurred (parity error, overrun error or framing error). If one of these error |
set, the received character is invalid.

The data register must also be read if an error has occurred, since the error message must be ack

edged through it.
LDAB P 101 Status register
BITB # 200001000 Frame (character) received ?
BLS NO Branch, if no character received
LDAA P 100 Read data register
BITB # %00000111 Transmission error ?
BLS FAIL Branch, if transmission error
: Check received character

FATL
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B&R COMPACT PLC

18.1 USING INTERFACE INTERRUPTS

The interface module triggers the following interrupts:
a) Send Interrupt: If the transmitter is ready to send a character.
b) Receive Interrupt: If a character is received (also if an error occurs).

In order to acknowledge the interrupt, the interrupt routine must:

a) Send Interrupt: write to the data register.
b) Receive Interrupt: read from the status register.
IRQ Vector

The interrupt vector is stored in registers R 0976 and R 0977. Before the interrupt is enabled, the vecto:
must be set to the address of the user interrupt routine. This definition is done in the initialization
routine.

Enabling

Both interrupts are enabled or disabled in command registers (P 102 or P 302). DTR must be active
(bit 0 = 1) in order to trigger interrupts.

Command register PAR  Parity 00 ... Parity odd
01 .. Parity even
10 ... Parity bit set during transmission
11 ... Parity bit cleared during transmission
7 0 P Parity on/off 0 .. No parity test, parity bit not generated
PAR IP ‘ E ‘ TiC ‘ 1 ‘Ll 1 ... Parity test active
P102/P 302 E Echo Mode 0 .. EchoMode off
1 .. EchoMode on, TIC must be 00 or 01

TIC Transmitter Interrupt Control
Send interrupt and handshake line RTS control

U RTS level on line: 00 .. RTS high?, Send interrupt disabled (Sender off)

01 .. RTS low, Send interrupt enabled (Sender on)
High .. -12V 10 .. RTS low, Send interrupt disabled (Sender on)
Low .. +12V 11 .. RTS low, Send interrupt disabled

(Break on TXD =+12V)
I IRD - Interrupt Request Disabled (Receive interrupt control)
0 .. Receive interrupt enabled
1 .. Receive interrupt disabled
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B&R COMPACT PLC

Example 1) Enabling the receive interrupt:

LDAA # %00001001
STAA P 102 Command register

2) Enabling the send interrupt:

LDAA # %00000111
STAA P 102 Command register

3) Enabling the send and receive interrupts:

LDAA # %00000101
STAA P 102 Command register

Interrupt Utilization

These two interrupts can be separately enabled or disabled in command registers. They both dea
the same vector however. In order to use the receive and the send interrupts simultaneously, it 1r
determined whether the interrupt is initiated by the receiver or the sender.

This is done by reading the RF "Receive Frame" bit in the status register (bit 3). If the bit is 0, th
interrupt has been initiated by the sender.

NOTE: If both interfaces (IF1 and IF2) operate with interface interrupts, the status regist
both interfaces must be evaluated in an interrupt routine.

Application Example

In this example, send and receive interrupts are used at the
same time. Initialization takes place in the "INIT" subrou-
tine. . L Initialize send and receive buffer

I

{ Initiakize interface

Transfer IRQ Vector

LDXL IRQ

STX R 0976 IRQ Vecto
I

Disable send interrupt

Enable receive interrupt

LDAAR # %00001001
STAA P 102 Command re
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Data is written in a send buffer and the send A check is made by the in the "REC" subrou-
interrupt is triggered in the "SEND" subroutine. tine to see if a character is in the receive buffer.
If a character is received, it is evaluated.

SEND

r Write data to send buffer J
[

Character in

Enable send interrupt Receive Buffer
LDAA P 102 command register
ANDA # 311110111
ORBA # %00000100 Evaluate receive buffer
sTaa P 102 command register
RET
RET

The interrupt routine "JRQ" is divided into two sections. In one section, the received characters are
checked and written to the receive buffer. In the other section of the routine, a character from the send
buffer is written to the data register.

F Read status register J

Receive character

Read character

Received
character OK

Write character to receive buffer i
|
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B&R COMPACT PLC

Other station ready

NOTE: (only w/ HW handshake)

If the other station isn't ready, the send
interrupt will be disabled. A re-enable

is done with the "SEND" subroutine. Write character from
send buffer to data register

By disabling the interrupt, the application

: 3 No
program is no longer disrupted by Send buffer cmpty
continuous interrupt cails.
Yes
Disable send interrupt
LDAA P 102 Command register
ANDA  # %11111011
ORAA # 300001000
STAA P 102 Command register
RET
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B&R COMPACT PLC

19. IF3 - PATA/SST INTERFACE

The IF3 interface is a modified RS422 interface. A MINICONTROL operator panel or a relay expan-
sion card can be connected to the 1F3 interface (PATA interface).

It is also set up as an SSI interface for connecting absolute encoder systems.

Pin-outs

9 pin D-type (female)
Pin Assignment

DATA IN
DATA IN
Reset
GND
+24V
DATA OUT
DATA OUT
CLK
CLK

0000
00000

p—
O 00 1 AR W

Shielding and Grounding

For interface connections, shielded cables must always be used. This shielding must always be
grounded at both ends.

PATA Interface

Software operation for the MINICONTROL operator panels is described in the "Operator Interface
Panel User's Manual" (MATERMINAL-E).

For MINICONTROL operator panel control, the standard software package SWPLCST D02-0

(Rev. 00.31 or higher) is available from B&R. However, the operator panel software for the Compac
Control is saved on the standard software diskette SWPLCBRCO1-0.

Panel operation is done with function blocks and table parameter definitions.

Important addresses: Address Description
E O5F Serial key code
A O5E Serial dislay data
A O5F Reset signal
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SSI Interface
The following conditions must be met in order to connect absolute encoders to the SSI interface

- Only absolute encoders with a monoflop time between 20 usec and 260 usec can be
- Absolute encoders with a maximum 24 Bit (AG24) or 32 Bit (AG32) can be read.

The function blocks AG24 and AG32 are provided for the operation. They are contained in the :
software package 4 SWPLCPOS01-0 (rev. 00.32 or higher).

20. IF4 - B&R ONLINE INTERFACE

For communication with the programming device, the Compact PLC uses an on-line interface, T
line interface is a TTY interface which runs at 62.5 kBaud and is only used for on-line operation
the programming device.

The connection to the programming device is made with an online cable (BRKAOL-0).

Pin-outs

9 Pin D-Type
Connector (M) Pin Assignment

TXD
Reserved
RXD RET
Reset RET
Reserved
TXD RET
RXD
Reset
Reserved

O
W
O 001NN AR
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B&R COMPACTPLC

21. IF5 - CAN BUS

21.1 CHARACTERISTICS OF THE CAN BUS

- Field bus

- Low cost

- High resistance to disturbance because of differential signal

- Bus structure

- Open system

- TFast data transfer for small data packets (up to 8 bytes)

- Error recognition via CRC (Cyclic Redundancy Check) and frame check -> hamming
distance 6

. Predictable transfer time for high priority messages (real time behavior)

- Simple use

21.2 B&R AND CAN

The controller used by B&R conforms to the CAN Bus Specification 2.0B. In this way, the protocols
Standard CAN and Extended CAN can be operated on one bus.

The B&R software supports the Standard CAN Identifier (11 bit) at the time being.

21.3 BUS LENGTH AND CABLE TYPE

The cable type to be used is highly dependent on the bus length required and the number of nodes. The
bus length is determined mainly from the bit rate.

The table on the next page contains some values for the maximum bus length in relation to the transfer
rate and the synchronization jump width (SJTW). The fourth column contains the permissible oscillator
tolerance.

The synchronization jump width (SIW) is the factor that determines how close the controller can
synchronized. The larger the synchronization jump width, the smaller the bus length.
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Bit Rate [kBit/sec] Synchronization Jump Width (STW) Bus Length [m] Permissible Osc. Toler
500 0 67 0.121
1 56 0.242
2 33 0.363
3 10 0.485
250 0 215 0.121
1 192 0.242
2 147 0.363
3 101 0.485
125 0 510 0.121
1 465 0.242
2 374 0.363
3 283 0.485
100 0 658 0.121
1 601 0.242
2 488 0.363
3 374 0.485
50 0 13971 0.121
1 1284 D 0.242
2 1056 1 0.363
3 829 0.485
20 0 3613 0 0.121
1 33290 0.242
2 27619 0.363
3 21930 0.485
10 0 7306 " 0.121
1 6738 © 0.242
2 5602 1 0.363
3 4456 9 0.485

Relationship between number of nodes and bus length for certain cable types:

Type Belden 9824 0.22 mm’ Cable: Cross section 0.5 mmz, wave resistance 120 Q

60 .- ..... ..... - ......... . ..... ..... l.....: ..... . ..... .... ..... . .....

P P B e P N U

40 ... Saa. CIT P T e e . S IR S I
Number . . : : . . . . : . : .
OfNodes 30 -1tz NN

20 f---- . ..... ..... ..... ..... ..... ..... ..... ..... VI N

TO e Nt NG

2

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
Bus Length [m]

Y According to CiA (CAN in Automation), the maximum bus length is 1000 m.
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21.4 CONNECTOR PIN ASSIGNMENTS

The Compact Conirol BRCOMP2-0 (operating system version 4.1) is equipped with a CAN Bus
interface that conforms to ISO-DIS 11898. The pin assignments of the connector conform to CiA DS
102-1.

Pin Assignments

9 Pin D-Type . .
Connector (M) Pin Assignment
1
1 2 CANL
6 3 CAN GND
4
0 5 5
6
7 CANH
8
9
21.5 WIRING

The wiring is done in the form of a bus structure. Both bus ends are to be terminated with a terminatio
resistance. A node can be connected to the bus with a branch line. The length of the branch line may
not exceed 30 cm.

A four conductor twisted pair cable is to be used for the bus cable.

CAN Signal CANH ... CAN High
CANL ... CAN Low
CAN GND .. CAN Ground
CAN+ ... CAN Supply8-15V

All of the CAN interfaces from B&R are supplied internally, CAN+ is not connected.

- 21
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B&R COMPACT PLC

21.5.1 Wiring Principle

Node 1 Node n-1 Node n
1
Opto- Opto- Opto- Opto- Opto- Opto-
coupler | [ coupler coupler | | coupler coupler | [ coupler .
Transceiver Transceiver Transceiver
CAN CAN C
CANH CANL GND CANH CANL GND CANH CANL G

Termination Resistance 120 Q

|

Y

‘ Termination Resist:
| ] |

Y

8-15VDC

-] T

21.5.2 Block Diagram of a Node

RQ 16 MHz
l l Vec2
A07 | Address INT  XTALI T
Buffer 82527 C
Intel , o I——Ii = [>° ZE
82C250 18V c
D07 | Daw ADD7  Rx0 J=y
Buffer él
18V
CS, R/'W CA
S e g & I
— ontro Decoder @ @

Reset Signal

SW1 SWO0
Type of Node
Operation  Number =
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21.6 OPERATING THE CAN BUS

The CAN bus is operated with the function blocks CNSW and CNCS. The function blocks are available
as standard software (on 3.5" diskettes).

Language Model Number
German SWSPSCANO01-0
English SWPLCCANO1-0

21.6.1 CNSW - CAN Node Switch

The function block reads the switch settings of both hex switches (between the digital inputs and IF3 -
PATA) and provides this information to the CAN Client/Server function block CNCS. Additionally, all
switch settings are output directly as values between O - 15. The CNSW function block eases the use of
the same program for different client stations.

Digital Inputs ~——

IF3 - PATA

71.6.2 CNCS - CAN Client/Server

The function block allows the communication a standard CAN net (11 bit ID) via CAL/CMS services
for transmitting object data. Layer or network management services and identifier distribution service:
are supported.

That means that CAL is a LMT/NMT/DBT slave of class 0 with static CAN ID distribution. The
communication takes place via the CMS protocol for variables and for uncontrolled events.

The Client/Server services for "Read-Only Access, Basic Variable" are not implemented. Of the CMS
data types, only integer as byte multiples are supported.

Transfer data (max. 8 bytes) is transferred on the bus in increasing byte order (LSB to MSB) (Little
Endian).

Abbreviations CAL .. CAN Application Layer
CMS .. CAN based Message Specification
LMT .. Layer Management
NMT .. Network Management
DBT .. Communication Object Distributor
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B&R COMPACT PLC

22. POWER-ON SEQUENCE

PLCis
Turned On

Status LED
On

STOP

PD
Connected
?

Y

Copy PROM
to RAM
Status LED Status LED
Off is Blinking

l

START
(in PROM) SToP

23. COMMAND SET

A 6303 processor (Hitachi) is implemented in the Compact PLC. This is the same processor whi
used in the MINICONTROL CPU. Therefore giving full software compatibility to the next size ¢
system.

A complete description of the 6303 processor command set is provided in the "STL Instructions"
booklet (MAAWLKB-E).

This booklet contains the following useful information:

- - B&R and MOTOROLA Mnemonics

- Descriptions for all instructions

- The possible types of addressing and opcodes
- The possible address codes

- Instruction lengths and executions times

- Changed Flags

-222 -
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24. MATHEMATIC ROUTINES

The CPU of the Compact PLC is equipped with fast floating point mathematic routines. These routines
are components of the operating system. They are called by means of statement list instruction

mnemonics.

In addition to the basic mathematics addition, subtraction, multiplication, division and square root
numerous conversion and utility programs available (e.g. for comparing and copying). Numbers are
represented in standard 4 byte IEEE format. A detailed description of these mathematic routines can be
found in the MAAWLKB-E booklet.

NOTE: Mathematic routines may not be used in the interrupt routines.

Number Formats

Format Range

IEEE-Floating point format
31 2423 C1615 87 0

2922 % 101810 -9.22 * 1078

T T and
] we |s] MANTISSA B 9.22 % 1078 t0 9.22 * 10'®
1 1
S ... Sign EXP ... 7 bit exponent MANTISSA ... 23 bit mantissa
Absolute with sign, long
31 2423 1615 87 0 +2.15 * 10°

T T T
S . ABSOLUTE VALUE J
1 I

Absolute with sign, short
1514 87 0 32767

S ABSOLUTEI VALUE

Integer, long

31 2423 16 15 87 0 +2.15 * 10°

T T T
N 2's complement J
i L] 1

Integer, short
1514 87 0 -32768 to +32767

S 2's compllement J
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Instr. Function Source or Destination s time Possible Error Messages
Operands or Result inpsec.
112 4156|7189 (10|11
MADD OP1:=0P1+0P2 OP1,0P2 OP1 209/690 [ AK] LAk d
MSUB OP1:=0Pt-0P2 QP1,0P2 OP1 219/700 o e o e
MMUL OP1:=0P1"*OP2 OP1,0P2 OP1 209/803 e 0 L 3K
MDIV OP1:=0P1/0P2 OP1,0P2 OP1 190/1980 e e [AEJ
MSQR OP1:= SQR(OP1) orPt OPt 71/8065 L BN J L EN AN
IMSGN OP1:=0P1* (1) OP1 OP1 85/85
MCOP OP2:=0Pt OP1 or2 46/46
MEXG OP1 &> OP2 OP1,0P2 OP2,0P1 76/76
LAL1 Load OP1, abs. with sign 4 byte (X) or1 150/339 [ ]
LAL2 Load OP2, abs. with sign 4 byte X) OP2 190/339 L
LAWA1 Load OP1, abs. with sign 2 byte AD OP1 83/250
LAW2 Load OP2, abs. with sign 2 byte AD 0opP2 83/250
LILt Load OP1, int. 4 byte X) OP1 197/381 L
LiL2 Load OP2, int. 4 byte ) oP2 194/378 °
LIW1 Load OP1, int. 2 byte AD OP1 87/260
Liwz Load OP2, int. 2 byte AD 0opP2 84/257
LF1 Load OP1, IEEE X} OPt 88/125 [ J LIKE ]
LF2 Load OP2, IEEE X QoP2 88/125 o [ AK ]
CAF ASCII - [EEE X 0OPt 280/2140 [J LAk ] [
SAW Store OPT, abs. with sign 2 byte OPt AD 158/373 ®
SAL Store OP1, abs. with sign 4 byte OP1 ® 169/408 ®
SIwW Store OP1, int. 2 byte OP1 AD 158/380 L
Sit Store OP1, int. 4 byte OP1 X 172/424 L]
SFX Store OP1, |EEE OP1 X) 43/43
CFA OP1-ASCII 0oP1 X) 352/7310 [ ] L A4
CFAO OP1 - ASCHt with leading zeros OP1 X) 310/7190 ® [ ] [ K]
CFEA OP1 - ASCII with exp. OP1 X 570/7140 [ ] LN
SFM1 Store OP1 in memory 1 OP1 MEM1 60/60
SFM2 Store OP1 in memory 2 OoPt MEM2 60/60
SFM3 Store OP1 in memory 3 OP1 MEM3 60/60
RFM1 Load OP2 from memory 1 MEMT or2 56/56
RFM2 Load OP2 from memory 2 MEM2 OP2 56/56
RFM3 Load OP2 from memory 3 MEM3 OP2 56/56
FM2B 2x2byte (X)int. 2byte, AD | (R1048, 1049) 4 byte 115191
FM3B 3x2byte (X) int. 3 byte, AD (R1048, 1049) 5 byte 156/270
FM4B 4x2byte {X)int. 4 byte, AD (R1048, 1049) 6 byte 192/344
CBCD Binary - BCD (AD) abs. 3 byte (X} BCD 3 byte 192/1180 °
CBIN BCD - Binary {AD) BCD 3 byle (X) abs. 3 byte 112/223
ciA Binary - ASCII (R1048, 1049) X 380/2020 °
CIAO Binary - ASCII with leading zeros {R1048, 1049) X) 310/1960 ®
CBPP Binary - physical (parameters) 4] (R1048, 1049) 2500/6700 L ] LN ]
CBPQ Binary - physical {fast) AD, {X) AD, OP1 78011700 [J [JKJ
CPBQ Physicat - binary (fast) AD, (X) AD, OP1 780/1500 [ LR J
cBP Binary - physical {R1046, 1047), (X) | (R1048, 1048), AD, OP1 3400/8300 L] L AN
CPB Physical - binary (R1046, 1047), (X) | (R1048, 1049), AD, OP1 3400/8300 L [ dEd
cim Inch - metric (R1046, 1047), AD (X), AD 307/472
cMi Metric - Inch (R10486, 1047), AD {X),AD 307/472
FCOP Copy data black (X}, AD {R1048, 1049)
FSMB | Load memory area with byte values {X), AD, R1052 X 48+L* 12
FSMW | Load memory area with word values (X), AD, Rt052 X) 48+L1'14
FCLR Clear memory area {X), AD X) 48+L"12
MCMP Compare OP1 with 0P2 OP1,0P2 201/223
MHIL IfOP1 > OP2 then OP1 := OP2 OFP1,0P2 OP1 215271
MLOL IfOP1 < OP2 then OP1 := OP2 OP1,0P2 OP1 2151271
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Error Messages

The error messages in the table (see previous page) which are marked with @, are possible for the
respective function on the same line. Tf an error occurs during the execution of a routine, the Carry Flag
is set and the error number is put into register R 1024

Error number Description
1 Range overflow during computation
2 Range underflow during computation
3 Division by 0
4 Range overflow during number format conversion
5 Trimming of Lower Significant Byte (LSB) while loading 4 Byte Mantissa
6 Range overflow while loading numbers
7 Range underflow while loading numbers
8 Negative operand for square root computation
9 Invalid character for string conversion routine
10 Not used
11 Invalid command (trap error set off)
12 Number out of range
13 Exponent error in metric-inch or inch-metric conversion
14 Data overflow in metric-inch or inch-metric conversion

-22.
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Operands and Registers

Registers Function

R 1024 Error number

R 1025 Reserved
R 1026 to R 1029 Operand 1 (OP1)
R 1030 to R 1033 Operand 2 (OP2)
R 1034 to R 1037 Interim memory 1 (MEM1)
R 1038 to R 1041 Interim memory 2 (MEM2)
R 1042 to R 1045 Interim memory 3 (MEM3)
R 1046 to R 1047 Source address
R 1048 to R 1049 Destination address
R 1050 to R 1051 Length
R 1052 to R 1053 Data
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25. SYSTEM REGISTERS AND FLAGS

Several registers and flags are reserved for the operating system. These may not be used or may only be
partially utilized by application programs:

Registers: R 0800 to R 1499
Flags: F 800 to F 999

Flag addresses beginning at F 800, which are used for operating system functions are entered with the
addresses S Dxx or T Dxx:

Addresses Entered as ¥
F 800 S D00
F 801 S D01
F 899 S D99
F 900 T DOO
F 901 T DO1
F 999 T D99

» The programming device permits the entry of the F address, but after [1] is pressed, the address is
automatically converted to S Dxx or T Dxx format.

Enter: F 820
After [.1] is modified to: S D20
Enter: F 980
After [1] is modified to: T D80
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The registers and flags which can be used in liimited form by applications programs are describ
below:

R 0800 to R 0863 Pre-multiplexer for software timers
[ J R 0899 First scan register
R 0900 to R 0963 Counter for software timers
[ J [ J R 0968, R 0969 HW counter interrupt or interrupt input vector
R 0972, R 0973 Timer interrupt vector
R 0974, R 0975 Timer interrupt time
[ J [ J R 0976, R 0977 IRQ vector
R 0978, R 0979 Trap vector
[ ] [ R 0980 to R 0987 Real-time clock
[ ] [ ] R 0990 Breakpoint special function
R 0991 to R 0993 Counter / Multiplexer
R 0998, R 0999 Run-time watchdog
® [ J R 1000 to R 1013 Analog inputs / analog outputs
[ ] [ ] R 1024 to R 1053, Operands and memories for math routines
R 1054 to R 1499 Reserved for standard function blocks
o T D00 to T D63 Software times
® T D64 First Scan Flag
® TD80 to T D83 Time cycles
® T D90 to T D93 Time pulses
® T D99 Battery test
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26. FIRST SCAN FLAG

The first scan flag is a flag (T D64), which is set to 1 automatically during the first program cycle and
otherwise is 0. The first scan flag is used for program initialization. Register R 0899 also provides the
first scan functions:

T D64 First Scan Flag (1 = first program cycle)
R 0899 First Scan Register (1 = first program cycle)
Example INIT LDAA 72 D64 First Scan
BEQ INIR Branch, if already initialized
Initialization
INIR RTS

Tn the ladder diagram the first scan flag can be cormected to the enable input of function blocks which
are supposed to be executed only once during the program'’s first cycle.

NOTE: The B&R PROgramming SYStem command "XFER" allows programs to be
downloaded to the CPU without interrupting the application program running in the
RAM of the CPU.
The user must switch to the new program manually with a command from the program
ming device. In this case neither the first scan flag or the first scan register are set
during the first program cycle of the new program!

Since the First Scan flag and register are not set, caution is bid when using interrupt
routines or B&R MININET.

The address of the interrupt routine is not updated after a program change, if the
definition is made in the initialization routine.
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27. LITHIUM BATTERY

The Compact PLC is provided with a lithium battery. This is required in order to provide back-
the SRAM and the real-time clock.

NOTE: Lithium batteries fall into the catagory of hazardous waiste. Please be sure to fo
guidelines for disposal that are valid for your area.

Buffer Life
3 years at 70 °C

6 years at 40 °C

NOTE: Take note that the temperature within the housing of the unit can sometimes be 1
20 °C above the surrounding temperature.

Power Monitor

The state of the battery can checked with bit 1 of the Inport Address $3480 (see section "34. Inp
Address $3480") (hardware monitoring).

0 .. Battery OK (Voltage > 2.55 V)
1 ... Battery dead (Voltage < 2.45 V)

The bit status can be placed on an output. If you are using an operating panel, a respective mess:
also be output.

For reasons of compatibility, the state of the battery can also be checked with the register T D99
However, this method should not be used since it is software monitoring!

-230-
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Changing the Battery

To change the battery, all power must be switched off.

NOTE: Data stored in RAM and the clock time s lost. By using the B&R PROgramming
SYStem "UPDL" command the data can be saved however.

-2
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28. TIME CYCLES

Time cycles are flags which are generated by the operating system:

Address t, t, 1 ——
T D80 10 msec 10 msec
T D81 40 msec 60 msec 0
T D82 0.4 sec 0.6 sec !
T D83 4 sec 6 sec t, t,
29. TIME PULSES

Time pulses are flags which are automatically set to 1 for the length of one program cycle by the
operating system.

Address ' t 1 F
T D90 10 msec
T D91 100 msec 0
T D92 1 sec )
T D93 10 sec t t

t, ... Program cycle
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30. REAL-TIME CLOCK

If the PLC is switched off, the real-time clock keeps running (buffered by the lithium battery).

Time registers (all specifications in BCD):

R 0980 1/100 Seconds ($00 to $99)
R 0981 Seconds ($00 to $59)

R 0982 Minutes (300 to $59)

R 0983 Hours ($00 to $23)

R 0984 Day ($01 to $31)

R 0985 Month ($01 to $12)

R 0986 Year ($00 to $99)

R 0987 Day of the week (0 to 6)

Control of the real-time clock is done by means of two memory locations:

S D85 Clock ON/OFF (1 = ON)
S D86 Set clock ON/OFF (0 = Set clock ON)

To set the real-time clock (the clock must be switched on, i.e. S D85 must be 1):
- Set clock ON (clear S D86)

- Load clock time registers R 0980 to R 0987 with time/date
- S D86 is set automatically at the end of the next program cycle

-2
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31. SOFTWARE TIMERS

The CPU of the Compact PL.C has 64 timers that work-on an On-Delay. Every software timer ¢
of the following addresses:

S Dxx Starts the software timer. By writing a 1 to this flag, the software timer xx (xx =
63) is started. This flag can also be read (e.g., to determine whether a certain sof
timer has been started or not).

T Dxx Result. If this flag contains 1, then the associated software timer has elapsed. Th
read-only flag. It is reset when the S Dxx start flag is cleared.

Txx  n"nn  Time definition. The Txx instruction defines the duration of the software timer i

seconds and 100ths of seconds. This instruction must always be executed; thus i
usually placed at the beginning of an application program.

Time Sequence

S Dxx

T Dxx

XX Tes

After the software timer xx has been started by writing 1 to the start flag S Dxx and the elapse of
time t_ set in the time definition Txx, the timer flag T Dxx is also set to 1.

After the start flag S Dxx has been reset, timer flag T Dxx is reset in the next program scan by th
definition Txx. In the worst case the reset time t .. can be one program cycle long.
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Example 5.5 seconds after pressing a key (I 042) an motor (O 058) is to be started. Another key
(1043) is used to stop the motor:

0000 Ti0 5450 Time definition
0001 LDAA N I 042 START key

0002 PRS F 100 Pos. edge of I 042
0003 EORA F 100 Pos. edge of I 042
0004 RST F 100 Pos. edge of I 042
0005 PRS s D10 Start Motor offset
0006 LDAA I 043 STOP key

0007 RST 5 D10 Start Motor offset
0008 LDAA T D10 Motor offset

0009 STAA O 058 Motor

0010 END

The same program example can also be done in ladder diagram:

0000 T10 5750 Time definition

0001 JSR LADL Ladder diagram call

0002 END

1 I 042 F 100 S D10
00 --I I--——4---I+I--—t4---=7=--" fommmmm o o mm fomm 4o mm po==(P) -~
! M START EDGE M OFFS

!

1 I 043 s D10
01 --I I~--—4--—-—==-= B teiattel Fommmmm o mmm e o e tatattedat +-== (X} ~—-
I M STOP M OFFS
¢

! T D10 0 058
02 --1 I-=—4--—-=--"= fomm e o e m o mmm o m to=={ }---
! MOT.ON MOTCR

Time definition Txx must be executed one time for every program cycle. If it is not executed, the
function of the software timer cannot be guaranteed, if it is executed more than once in a program
cycle, then the time is incorrect.

Each software timer occupies one register between R 0800 and R 863 which serves a pre-scalar and
another register from R 0900 to R 0963 which serves as a counter. The time definition Txxisa
software interrupt that takes approximately 0.5 msec (note that there will be an effect on the program
scan when numerous software timers are used!).
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32. INPORT/OUTPORT ADDRESS $3400

Reserved
Block selection

DONOOEEY

Reserved Reserved for later use.

Block selection With the bits 0 - 3, the desired 2 Kbyte memory area in the additional EEPROM can be select

0 .. Block0
1 .. Block1

7 .. Block7

For a more detailed description see section "33. Additional User EEPROM".
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(address $3400).

LDD # $3400

XGDX

LDAA X 000

ANDA # %11111000
ORAA # 006

STAA X 000

T

$3FFF Additional user
$3800 EEPROM

33. ADDITIONAL USER EEPROM

The user is provided with 16 Kbytes of additional EEPROM memory. It is split up into 8 blocks of
2 Kbytes each. The desired block is defined with the first 3 bits of the Inport/Outport byte

Example Definition of block 6 of the additional "EEPROM.

Load accu. D with $3400

Set index register to address $3400
Load contents to accu. A

Clear bits 0 to 2

Define block 6

gtore accu. A to address $3400

16 Kbyte
additional EEPROM

Block 7

Block 6

\

Block 5

Block 4

—

Block 3

Block 2

Block 1

Block 0

The user can access the selected block of the additional EEPROM via addresses $3800 to $3FFF.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88
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33.1 READING DATA

To read data from a block, the STL macro DFEE is used

Send parameters: Source ... Block number in R 0881
Offset to address $3800 in R 0882&
Destination ... Index register
Data length ... In accumulator D
Return parameters: No error:
Carry =0 ... Data transfer OK
Error:
Carry = 1 .. The sum of Offset and Data length is
outside of the valid range (> $3FFF)
Used registers: R 0866& ... Source address
R 0868& ... Destination address
R 0884& .. Current data length
DFEE STD R 0884 DATA 04 Current data length
STX R 0868 & DEST 0
LDD R 0882 DATA 02 Offset
ANDA # 200000111 Limited to 2 Kbytes / Block
ADDD # $3800 Start address EEPROM-Block
STD R 0866 & SOURCE 0
ADDD R 0884 DATA 04 Current data length
SUBD # $3FFF
BMI  DFEOQ
A
SEC Data outside of valid range
RTS
K e _
DFEQ LDD # $3400 Inport/Outport Address
XGDX
LDAA R 0881 DATA 01
ANDA # %00001111 Block number limited to 0 ... F
STAA R 0881 DATA 01
LDAA X 000
ANDA # %11110000
ORAA R 0881 DATA 01
STAA X 000 Select block
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LDD R 0884 DATA 04
LSRD

BCC DFEL

STD R 0884 DATA 04
LDX R 0866 & SOURCE 0
LDAA X 000

INX

STX R 0866 & SOURCE
LDX R 0868 & DEST 0
SsTAA X 000

INX

STX R 0868 & DEST 0
LDD R 0884 DATA 04

DFEl1 STD R 0884 DATA 04
BEQ DFE2
LDX R 0866 & SOURCE 0
LPD X 000
INX
INX
STX 0866 & SOURCE 0
LDX 0868 & DEST 0
STX X 000
INX
INX
STX R 0868 & DEST 0
LDD R 0884 DATA 04
SUBD # 00001
JMP DFEL

W

R 2000 onward.

LDAA # 004

SsTAA R 0881 DATA 00
LDD # $0200

STD R 0882 DATA 01
LDX# R 2000 Dest.addr.
LDD # 00050

JSR DFEE

BCC OK

Current data length

No odd data lengths
current data length

rRead first byte

Store first byte

current data length

current data length
Finished

Read data

Store data

Current data length
Not all data copied

Data transfer OK

Example Starting at address $3A00, 50 bytes are read from block 4. The data is stored from

Block number 4

offset to $3800 (Source adr. = $3A0¢(
Data length

Read data from additional EEPROM

ERROR Check

Artisan Technology Group - Quality Instrumentation .
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33.2 WRITING DATA

When writing data to an EEPROM, remember that there is a slight delay in comparison to writi

flag or register.

To write data to a block, the STL macro DTEE is used

The STL macro DTEE is used for programming parameter data which does not change while a -

is in operation.

NOTE: If the application program is running in the EEPROM, the additional EEPROM

be programmed.

If data is programmed in the EEPROM, the rest of the program is not processed!
For writing to the EEPROM during a program cycle, the function block MCEE ¢
used. This is stored on the "Utility.01" diskette of standard software package 1
(SWPLCSTDO01-0 Rev. 00.30 or higher).

Send parameters: Source Index register
Destination Block number in R 0881
Offset to address $3800 in R 0882&
Data length In accumulator D
Return parameters: No error:
Carry =0 Data transfer OK
R 0881 Block number of the next free byte
R 0882& Offset to $3800 of the next free byte
Error:
Carry =1 Data transfer faulty
Accu. A Error number:
1 - Data length greater than free mem
2 - EEPROM defect
R 0881 Block number of the defect memory location
R 0882& Offset to $3800 of the defect memory location
Used registers: R 0880 Run-time counter
R 0884& Current data length
R 0886& Source pointer
- 240 -
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DTEE

* e —

DTEO

LDD

DXR

LDAA
ANDA
STAA
LDAA
ANDA
ORAA
STAA

0884 DATA 04

0882 DATA 02
%00000111
$3800

0882 DATA 02
0884 DATA 04
S$S3FFF

DTES

s W moHH W0l

0866 & SOURCE 0

current data length

Offset
Limit to 2 Kbytes / Block
Start address of EEPROM block

ERROR ... Data length greater than

free memory

0998 CYCLE TIME COUNTER

R

R 0886 DATA 06
R 0886 DATA 06
R

0998 CYCLE TIME COUNTER

# $3400

0881 DATA 01
%00001111
0881 DATA 01
000
%$11110000
0881 DATA 01
000

PR v B s

000
0882 DATA 02
000

) ®

# 01500
# 00001
DTEQ

R 0880 DATA 00
X 000

DTE2

R 0880 DATA 00
R 0880 DATA 00
# 200

DTE1

0866 & SOURCE 0

Inport/Outport Address

Limit block number to 0 ... F

Block selection

Read data

Store current copy data

Wait state

Reget run-time counter

Compare EEPROM data with current
copy data

Increase run-time counter
Compare with run-time MAX

ERROR EEPROM defect
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DTE2 LDD R 0882 DATA 02 Increase MEM address pointer
ADDD # 00001
STD R 0882 DATA 02
LDX R 0866 & SOURCE 0
INX
STX R 0866 & SOURCE 0
LDD R 0884 DATA 04 Current data length
SUBD # 00001 All data copied ?
STD R 0884 DATA 04
BEQ DTE4
JMP DTE3

DTE4 CLC Data transfer OK
RET

Example Starting at address $3B00, 40 bytes are written to block 7. The data to be writter

stored in the memory starting from R 2500.

LDAA # 007 Block number 7

STAA R 0881 DATA 00

LDD # 50300 Offset to $3800 (dest. = $3B00)
STD R 0882 DATA 01

LDX# R 2500 Source address

LDD # 00040 Data length

JSR DTEE Write data to additional EEPROM

BCC OK
: ERROR evaluation
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34. INPORT ADDRESS $3480

Reserved

Input Capture

Input I 04C over 50 psec Filter
Battery OK

l—’ Reserved
[ ———
[ [~[=[ic]fed ]

7 0

Reserved Reserved for later use.

Input Capture The interrupt source for the Input Capture Input is determined with the mode register $2121 (see
section "14.6.3 Mode Register $2121"). This bit indicates the status of input I 04D or the zero signal
of hardware counter 0.

Input 104C Input I 04C is read through a 50 psec filter (fast input).

Battery OK This bit is used for monitoring the lithium battery. The state of the battery is checked using
hardware monitoring.

0 .. Battery dead (Voltage <2.45 V) )
1 .. Battery OK (Voltage > 2.55 V) v
Reserved Reserved for later use.

- 24
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35. WATCHDOG

35.1 SOFTWARE WATCHDOG

The software watchdog monitors the maximum permitted program cycle time of 100 msec. If a
program cycle has not ended when this time elapses, the application program is stopped and a s
reset is executed (all outputs are reset).

A run-time error is indicated in the debugger of the programming device and through the status

35.2 HARDWARE WATCHDOG

The CPU of the Compact PLC has a hardware watchdog, which can bring the system to a secure
of operation even if the CPU fails completely.
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36. TIMER INTERRUPT ROUTINES

Independent of the length of an application program, an interrupt is triggered every 10 msec and the
timer interrupt routine is called. This operating system function is used for security and diagnostic
functions as well as the generation of software timers, clock functions, time cycles and time pulses.

The timer interrupt vector (the address of the timer interrupt routine) sits at R 0972&. The timer
interrupt time is stored in R 0974& (units psec.). Neither the timer interrupt vector nor the timer
interrupt time may be changed by the application program.

In addition to the operating system functions, the user can have one or two program segments executed
on a time basis (user timer interrupt routines). The timer interrupt handlers $US1 and $US2 are used for
this purpose with parameters:

AA Desired time interval in msec.
R Start address of user timer interrupt routine
Call JSR  $US1 or JSR $US2

The user timer interrupt routine is terminated with RTS. Independent of the time interval chosen for the
user timer interrupt routine, the operating system timer interrupt routine is executed every 10 msec.
NOTE: Timer interrupt routines are not executed if the PLC is in HALT state.
Calling lengthy timer interrupt routines too often can extend the program scan time and
cause disturbance in the system. The sum of the execution times of the two user timer

interrupt routines must not exceed 300 psec.

Operating system math routines must not be used in timer interrupt routines.

- 24

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




B&R COMPACT PLC

To switch off an active timer interrupt routine, load the AA with 0 and call the interrupt handles
or $US2) again.

Example Every 3 msec a descending counter is to be read and compared to 10 000. If the
falls below this value, a flag is to be set. The timer interrupt handler $US1 is on
once in the initialization:

INIT LDAA T D64 First Scan
BEQ INIR
LDAA # 003 3 msec
LDXL TEST Address of the interrupt routine
JSR $US1

INIR RTS

TEST JSR READ Read counter state
SUBD # 10000 Compare with 10,000
BCC TESR
SET O 040 Counter low !

TESR RTS

-246 -

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

vy



B&R COMPACT PLC

37. ERROR MESSAGES

The CPU is equipped with extensive security and diagnostic functions (e.g. Program checksum tests at
Power-on). In the event of an error the application program is stopped, the status LED is switched on

and a software reset is executed. All digital outputs are reset, all analog outputs are set to 0 V or O mA.
If a programming system is connected, an appropriate error message is displayed in the debugger (e.g.

RUNTIME ERROR).

The following table provides a summary of all possible errors on the Compact PLC:

Message

Description/Cause

Solution

Transmission error
during download

An error occurred while downloading a
program from the programming device to
the PLC.

Possible causes: The Online link between
the programming device and the PLC is
affected by electromagnetic disturbance.

Perform the download again.

Checksum error
after RUN

An application program downloaded with
RUN is indicated as having the wrong
checksum in the RAM of the PLC.

Cause: Program memory defect.

Download the program
again,; if the error occurs
repeatedly, replace the EE32
module.

Checksum error

The checksum of the application program
is incorrect after a power-on or reset.

Possible causes: For PROM programs
the PROM memory is defective, for RAM
programs either the battery is low or dead
or there is a software problem which

Download the application
program again. If the error
occurs repeatedly, check the
battery, examine the
application program for
errors, or replace the
application program memory

was determined that the operating system
vectors are incorrect.

Possible causes: see "Checksum error”.

overwrites the application program. module.
Runtime error The permissible program cycle time of Check program again and
100 msec was exceeded. correct errors.
Possible causes: Software error, too
many program loops, an endless loop.
Pointer error During the checksum test at power-on, it See "Checksum error”.
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Message Description/Cause Solution

Communication error An error occurred during communication Perform the download again.
between the programming device and the
PLC (RUN, debug).

Possible causes: The Online link between
the programming device and the PLC is
affected by electromagnetic disturbance.

Stack pointer error At the end of a program scan (END) the Correct program error.
stack pointer is incorrect.

Possible causes: Error in the application
program (subroutine not terminated with
RTS, error in use of system stack for data
storage).

Trap error Unknown processor instruction. Correct program error.

Possible causes: Error in the application
program (e.g., indexed jump to data
region)
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A Counter 175
Actual Value 183, 191
: CMDC - Evaluating Counter (BRCOMP) 178
Accessories
Relay Expansion Card 193 CMDD - Evaluating Counter 0 (BRCOMP) 180
Standard Software 137 Control Register $2120 184
Terminal Blocks 187 Function 176, 186
Additional Application EEPROM 237 Hardware Counter 0 176, 182,15
Addresses Initialization 187
Inport Address $3480 243 Initiafization Register $2122 185, 187
Inport/Outport Address $3400 110 Interrupt nput 175,176, 18
AINJ - Analog Input Compact Control 164 Interrupt Mode 182
Analog Inputs 153 Mode Beguster $2121 184, 18
AINJ - Analog Input Compact Control 38 Operating System Addresses 18
Analog Conversion 167 Operating System Routines
!
Channel Refresh Time 168 Addresses 18
Input Circuit 157 Ca!l 18?
Operating System Routine 167 Operatllon 7
Pin Assignments 157 Predefined Value 183, 19
Shield Grounding 158 Reference Input 175, 176, 18
Software Operation 161 Two Channel Counter 17
Technical Data 156 Wiring Schematic i
Wiring Schematic 158
Analog Outputs 169 D
Analog Conversion 174
AOTF - Analog Output Qompact Control 173 Digital Inputs 14
Operating System Routine 174 Input Circuit 14
Output Circuit 170 LEDs 14
Pin Assignments 170 Technical Data 12
Shield Grounding 171 Wiring Schematic 14
Softwgre Operation 172 Digital Outputs 1
Technical Data 169 LEDs 14
Wiring Schematic 17 Qutput Circuit 1
AOT_F - Analog Output Compact Control 173 Protective Circuits 1¢
Application EEPROM 23 Switching Inductive Loads 1!
Technical Data 1
B Wiring Schematic 1!
Battery 230 E
C EEPROM 2
Error Messages 2
CAN Bus (BRCOMP2-0) 217
Clock {real time) 233
CMDC - Evaluation of Counter (BRCOMP) 178
CMDD - Evaluation of Counter 0 (BRCOMP) 180
CNCS - CAN Client/Server 221
CNSW - CAN Node Switch 221
Compact MMI P120 and MMI P121 202
Components 142
Control Register $2120 184
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F M
First Scan Flag 229 Mathematics Routines
Function Blocks Measurements
AINJ - Analog Input Compact Control 164 BRCOMP
AQTF - Analog Output Compact Control 173 Relay Expansion Card
CMDC - Evaluation of Counter (BRCOMP) 178 MMIP120
CMDD - Evaluation of Counter 0 (BRCOMP) 180 MMi P121
CNCS - CAN Client/Server 221 Mode Register $2121
CNSW - CAN Node Switch 221 Model Numbers
Fuse 143, 144 Mounting
BRCOMP
H Relay Expansion Card
Mounting Rail
Hardware Watchdog 244 O
I Online Interface
IF1 - RS232 Interface 201
IF2 - RS232/RS485 Interface 203 P
IF3 - PATA/SS! Interface 215
IF4 - B&R Online Interface 216 PATA/SS! Interface (IF3)
IF5 - CAN Bus (BRCOMP2-0) 217 Power-On
Initialization Register $2122 185 Power-on Sequence
Inport Address $3480 243 Processor
Inport/Outport Address $3400 236
Input Capture 243
Instruction Set 222 R
Interfaces )
IF1 - RS232 Interface 201 Real Time Clock
IF2 - RS232/RS485 Interface 203 Reference Input
IF3 - PATA/SSI Interface 215 Relay Expansion Card
IF4 - B&R Online Interface 216 Comnpact Control and Relay Expansion Card
IF5 - CAN Bus (BRCOMP2-0) 217 Connection with the Compagt Control
Interface Interrupt 211 Installation Guidelines
Operation 206 Measurements
Interrupt Input 175, 176, 182 Mounting
Pin Assignments
Relay Groups
L Relay Supply
Switching Circuit
LEDs 145 Technical Data
Digital Inputs 145 RS232 Interface (IF1)
Digital Outputs 145 RS232/RS485 Interface (IF2)
Operating Status 146
Supply 145
Lithium Battery 230
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S
Software for BRCOMP 137
Software Times 234
Software Waichdog 244
SSI/PATA Interface 215
Standard Software for BRCOMP 137
Status LED 146
Supply Voltage 143
LED DCOK 145
System Registers and Flags 227
T
Technical Data
BRCOMP 138
Relay Expansion Card 194
Terminal Blocks (accessories) 137
Time Clock 232
Time Pulse 232
Timer Interrupt Routines 245
Two Channel Counter 176
U
Voltage Monitoring 243
Voltage Monitoring Battery 230
w
Watchdog
Hardware 244
Software 244
X
"XFER" - Transfer Program 229
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