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INSTRUCTIONS IN MACHINE CODE FOR C-SERIES ( C120, €250, €500 )

F R T T D D D e ——

======szsZsssssSsSssS=ss=ssassssssssassssssszssssssszsogsssa
No. of byte
Instruction|1 2 3 4 5. 6 7 8 10 Note
LD I,II|LSRA  |ORA EXT %
. 44 BA OPERAND *1) = 00(bit)00(CH-No)
LD NOT I,II|{LSRA |ORA EXT. 1 I1:except TR
55 BA OPERAND *2) | = 00(bit)01(cH-No)
AND . I,II|ANDA EXT IT1:except TR
B4 . OPERAND *1)
AND NOT - |ANDA  |EXT I1:except TR
1,11| B4 OPERAND *2) :
OR ORA EXT Il:except TR
I,I1] BA OPERAND *1)
OR NOT ORA EXT [T:except TR
1,11 BA OPERAND *2)
AKD LD LSLA  |BCS 02 . |ANDA  |%$7F
48 257 1502 .88 7F
OR LD LSLA  |BCC 02 ORA %$80
48 241 <02 ] BA 80
ouT LDB EXT STA EXT 11:only for TR
1,11{ F6. OPERAND *1) B7 OPERAND *1)
OUT NOT COMA  |LDB EXT STA EXT COMA
1| 43 F6 OPERAND *1) | 87 OPERAND *1) 43

ope



L ] ]
No. of byte
Instructian i 2 3 4 5 6 7 8 10 Note
KEEP I |LDB EXT STA EXT
F6 OPERAND *2) B7 OPERAND *2)
TIM 0...127 |LDB g 0-127 JSR ADDR 0C SET VALUE I111:exceptT/C,DM
I11,1v C6 BINARY>| BD co 15 *000000| CH/CONSTANT CONSTANT:0-9999
CNT 0...127 |LDB % 0-127 JSR ADDR DC SET VALUE ditto
11,1V C6 BINARY>| BD Co 18 *000000| CH/CONSTANT
IL INCB  |JSR ADDR :
5C BD co 03
ILC INCB  |[JSR " |ADDR
5C BD co 06
MOV JSR 8BIT OFFSET DC SET A SET 8 SETB:I11lexcept T/C
SETA:III,IV,V| AD D8 1 04 . [* *0000| CH/CONSTANT CH CONSTANT :0-FFFF
SETB:III,V - |
MVYN W 8BIT OFFSET DC SET A SET 8 ditto
SETA:I11,1V,V| AD 08 j 06 * *0000| CH/CONSTANT CH
FAL 0-99  [LDX %3 00-99 |JSR ADDR
8E 00  |BCD BD co 27
FALS 1-99  [LDX 73 01-99 |JSR  |ADDR
8E 00 BCD BD co 2A
CMP JSR 8BIT OFFSET 0C SET A SET B
SETA:III,IV,V| AD 08 | 02 * *0000| CH/CONSTANT CH/CONSTANT
SETB III,IV,V [
SFT JSR 8BIT OFFSET 0C: SET A SET B I11:except T/C,DM
SETA: I11] AD 08 } 00 0000000( CH/CONSTANT CH/CONSTANT
SETB: 111 ;

)



SETB:III,IV,V
SETC: 111,V

® &
No. of byte
~;;;;:;;E?SE‘~11“ 2 3 4 5 6 7 8 9 10 Note
DIFU I |LDX LEXT JSR ADDR
8E OPERAND *1) BD co 21
DIFD I |LDX $EXT JSR ADDR
8E OPERAND *1) " BD o 24
END KIMP ADDR |
7€ co 00
CNTR 0-127 |LDB 0-127 [|JSR . |ADDR DC SET VALUE I11:except T/C,DM
SET: 1I1,IV | C6 BINARY | BD co 18 *000D00 | CH/CONSTANT CONSTANT :0-9999
JMP INCB  |JSR ADDR
| 5C BD co 09
JME INCB  [JSR ADDR
| 5C BD co 0c
BIN JSR 8BIT OFFSET 0C SET A SET B SET B:
SETA: 111,V | AD 08 | 08 * %0000 | CH CH I11:except T/C
SETB: II1,V !
BCD JSR 8BIT OFFSET DC SET A SET B I11:except T/C
SETA/B:111,V | AD 08 ! A * %0000 | CH CH
ADD JSR ADDR DC SET A SET B SET C IseT ¢
SETA:I111,IV,V| BD | CO 20 * * %00 | CH/CONSTANT CH/CONSTANT CH 111:except T/C
i CONSTANT :0-9999
SuB JSR ADDR DC SET A SET B SET T ditto
SETA:II1,I1V,v| BD co 30 * * *00| CH/CONSTANT CH/CONSTANT CH
SETB:III,IV,V
SETC:III,V
MUL JSR  .|ADDR 0C SET A SET B SET C ditto
SETA:111,1V,V| BD 80 33 * * *00| CH/CONSTANT CH/CONSTANT CH

EloT)
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No. of byte
Instruction 11 2 3 4 5 6 7 8 9 10 Note
DIV JSR ADDR 0C SET A SET B SET C SETC
SETA:1I1,1V,V| BD Co 36 * % *00| CH/CONSTANT CH/CONSTANT CH ' I11:except T/C
SETB:IIIL,IV,V
SETC:III,V
ANDN JSR ADDR DC SET A |SET B SET C ditto
SETA:I11,1V,V| BD co 39 *# % *00| CH/CONSTANT CH/CONSTANT CH
SETB:II1I,IV,V
SETC: 111,V
ORW JSR__ |ADDR DC SET A - [SET B SET C ditto
SETA:1I11,1V,V| BD Co g o * * *00| CH/CONSTANT | CH/CONSTANT CH
SETB:111,1V,V ‘
SETC:III,V
STC INCB  |JSR ADDR

56 . 4. B8 o) 0F
cLC INCB  [JSR ADDR

5C BD o) 12
NOP CMPX  [%$8C8C °

8C 8C 8C
TIMH 0-127 |LDB %0-127 |JSR ADDR 0C SET VALUE 111:except T/C,DM
SET: I11,IV| C6 BINARY | B0 co IE *000000 | CH/CONSTANT CONSTANT:0-9999
MNEMONIC DECB  [JSR 8BIT OFFSET Be., SET A GEYR -
SETA: 111,V 5A AD D8 1*3) *000000 | CH I11:except T/C

*3) INC=10,DEC=12,ASL=14 ,ASR=16,R0L=18 ,ROR=1A,COM=0E
HSFT {JSR 8BIT OFFSET DC SET A SET B SETA/B
SETA/B,I11,V | AD |08 t0C |+ *0000] CH CH 11:except T/C_

wpe
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No. fo byte
Instruction 1 2 S s 4 5 6 7 8 9 10 Note
MNEMONIC JSR 8BIT OFFSET DC SET A SET B SET 8 SET C
gggmwv BD Co *4) * * *00| CH/CONSTANT  { CH/CONSTANT CH I11:except T/C
SETC:I11.V ! *4) XORW=3F, XNRW=42- AT ETTRE
FUN(70-99) JSR ADDR DC SET A SET B SET C
SETA:111,1v,V| BD o }*5) * * %00| CH/CONSTANT CH/CONSTANT CH/CONSTANT
*5) FUN-No.=ADDR as follows: ?
FUN ADDR FUN ADDR FUN ADDR
70 45 80 63 90 81
71 48 81 66 91 84
72 48 82 69 92 87
73 4E 83 6C 93 8A
74 51 84 6F 94 80D
75 54 85 72 95 90
76 57 86 75 96 93
77 5A 87 78 97 96
78 5D 88 78 98 99
79 60 89 7€ 99 9C

>0



TYPE OF OPERAND

BIT-No. *;) : ' | BTT !
Type of xa[x2 [xtanei*6) | chi-to: X8| =
15 1af 32|t 9ls|7{6|s5]{af3]2][1] ol]Ex |note - 2
, ' e o S jStart ARDR - "' LY\ |
TYPE I (CONTACT) : , " % ¥ 3 - 3
C-1/0,Aux.relay 0 0 ANAN ) 0 0x x x x x BT |00 0-63  0-15
LR : 0 0 AAN () x x x x x /BBIT  |o080 0-31 48
HR 0 0 it o f X x x A\BIT 0Co 0-31  0-15
TYPE II (CONTACT) |
TIM 00 0.0 0f ) )20/ ik x ko x x x[BIT 100 0-127
CNT 0.0 0.0 1 WALV 0 0K 4% R x- x|BIT 100 0-127
TR 0 0N 060 A 1 1% 1 ol o7 s ey
TYPE IIT (CHANNEL) ;
C-1/0,Aux.relay Q=050 20 -0 07 0 li=cl WS x ox O04BIT 000 0-63
LR 00 0:0 0 0 == %% x. 04BIT 080 0-31
HR 0 0 0 0 0 0 OMNOTH——1——x—xHllk x O[BIT 0co 0-31
TIM/CNT 0. U 0 0.0 05 daXode i Rinhin®ax EBIT 180 0-127
DM 0 0 0.0 0 alcX X % % % ¥ x x x O[BIT 280 0-511
TYPE IV (CONSTANT)
" DECIMAL(4 digits) | 10 102 0! 100 BIT  |0-9999 0-9999
HEXA-DECIMAL X° X X XU M N X e %ok DT 0-FFFF 0-FFFF
(4 digits)
| TYPE V (INDIRECT) -
DM 68 0 Dol k. g K X R E o DI 280 0-51i

PO

 Note: *6) NOT=1, KEEP=1 by coil o' -Keep relay  *7) AND=1
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Controller-Accessible Registers

The controller has a number of accessible registers. The system
programmer may gain access to or control any of the controller
registers through the microprocessor. These registers are used to
control the controller’s operations and to transmit and receive
data. The X in the register address determines the the port
selected; 3 is for port 1 and 2 is for port 2.

Specific registers are selected according to the following figure:

1/0 Address Register Selected DLAB State
XF8 TX buffer 0 (write)
XF8 RX buffer 0 (read)
XF8 Divisor Latch LSB 1

XFS Divisor Latch MSB 1

XF9 Interrupt Enable Register 0

XFA Interrupt Identification Register )

XFB Line Control Register

XFC Modem Control Register

XFD Line Status Register

XFE Modem Status Register

XFF Reserved

Controller-Accessibie Registers

Transmitter Holding Register (Hex XF8): The iransmitter
holding register (THR) contains the character to be sent.

Transmitter Holding Reglster (hex XFB)

BE-<1o6-5 4 3210

l |—> Data Bit 0
> Data Bit 1

> Data Bit 2

> Data Bit 3

> Data Bit 4

> Data Bit §

> Data Bit 6

> Data Bit 7

Transmitter Holding Register

Bit 0 is the least-significant bit and the first bit sent serially.

Receiver Buffer Register (Hex XF8): The receiver buffer
register (RBR) contains the received character.



Recelver Buffer Register (hex XF8)

o 765 43210

> Data Bit 0
> Data Bit1
> Data Bit 2
> DataBit3
> Data Bit 4
> Data Bit5
> Data Bit 6
> DataBit7

=

Receiver Buffer Register

Bit 0 is the least-significant bit and the first bit received serially.

Divisor Latch LSB (Hex XF8)

Diviser Latch Least Significant Bit (hex XF8)

8765843 2 ¥

> Bit0
> Bit1
> Bit2
> Bit3
> Bit4
> BitS
> Bit6
> Bit7

=

Divisor Latch Least Significant Bit 5

Information about this register may be found under
"Programmable Baud Rate Generator" later in this section.

Divisor Latch MSB (Hex XF9)

Diviser Latch Most Significant Bit (hex XF9)

B 785003 21l

‘ L—) Bit 0

> Bit1
> Bit2
> Bit3
> Bit4
> Bit5

> Bit6
> Bit7

=

Divisor Latch Most Significant Bit

o&ey



Information about this register may be found under
"Programmable Baud Rate Generator'' later in this section.

Interrupt Enable Register (Hex XF9): This 8-bit register
allows the four types of controller interrupts to separately activate
the 'chip-interrupt' (INTRPT) output signal. The interrupt
system can be totally disabled by resetting bits O through 3 of the
interrupt enable register (IER). Similarly, by setting the
appropriate bits of this register to logical 1, selected interrupts can
be enabled. Disabling the interrupt system inhibits the 'IER’

and the active 'INTRPT' output from the chip. All other system
functions operate normally, including the setting of the line-status
and modem-status registers.

Interrupt Enable Register (hex XF3)

8- lEigeS 4¢.3:2 1 8

l—> Enable Data Available Interrupt
> Enable Tx Holding Register
Emply Interrupt

> Enable Receive Line Status
Interrupl
> Enable Modem Status Interrupt

> =0
> =0
> =0
> =0
Interrupt Enable Register
Bit 0 When set to logical 1, enables the
received-data-available interrupt.
Bit 1 When set to logical 1, enables the
transmitter-holding-register-empty interrupt.
Bit 2 When set to logical 1, enables the receiver-line-status
interrupt.
Bit 3 When set to logical 1, enables the modem-status
interrupt.

Bits 4-7 These four bits are always logical 0.

o&a



Interrupt Identification Register (Hex XFA): The controller
has an on-chip interrupt capability that makes communications
possible with all of the currently popular microprocessors. In
order to minimize programming overhead during data character
transfers, the controller prioritizes interrupts into four levels:
receiver line status (priority 1), received data ready (priority 2),
transmitter holding register empty (priority 3), and modem status
(priority 4).

Information about a pending prioritized interrupt is stored in the
interrupt identification register (IIR). (See the figure "Interrupt
Control Functions," later.) The IIR, when addressed during
chip-select time, stops the pending interrupt with the highest
priority, and no other interrupts are acknowledged until the
processor services that particular interrupt.

Interrupt Identification Register (hex XFA)

B 26543210

> 0 il Interrupt P.enqu
> Interrupt 1D Bit 0

> Anterrupt 1D Bit 1

> =0

> =0 '
>0

> =0
> =0

=

Interrupl Identification Register

Bit 0 This bit can be used in either hard-wired, prioritized,
or polled conditions to indicate if an interrupt is
pending. When bit 0 is logical 0, an interrupt is
pending, and the IIR contents may be used as a
pointer to the appropriate interrupt service routine.
When bit 0 is logical 1, no interrupt is pending, and
polling (if used) continues.

Bits 1-2 These two bits identify the pending interrupt that has
the highest priority interrupt pending, as shown in
the following figure.

Bits 3-7 These five bits are always logical 0.

o&e



Line-Control Register (Hex XFB): The system programmer
specifies the format of the asynchronous data communications
exchange through the line control register. In addition to
controlling the format, the programmer may retrieve the contents
of the line control register for inspection. This feature simplifies
system programming and eliminates the need to store line

Interrupt
ID Interrupt Set And Reset Functions
Register
Bit | Bit | Bit | Priority Interrupt | Interrupt Interrupt
1 0 Level Type Source Reset Control
0 0 - None None —
1 0 Highest Receiver | Overrun Error Reading the Line
Line or Status Register
Status Parity Error
or
Framing Error
or
Break
Interrupt
1 0 0 Second Received | Receiver Data Reading the
Data Available Receiver Buffer
Available Register
0 1 0 Third Trans- Transmitter Reading the IIR
mitter Holding (if source of in-
Holding Register terrupt) or writing
Register | Empty into the THR
Empty
00410 120 Fourth Modem | Clear to Send Reading the Modem
Status or Status Register
Data Set Ready
or
Ring Indicator
or
Received Line
Signal Detect
Y

characteristics separately in system memory.

®DO



Une Centrol Register (hex XFB)

8765 ¢ 321

=

> Word Length Select Bit 0
> Word Length Select Bit 1
> Number of Stop Bits

> Parity Enable

> Even Parity Select

> Stuck Parity

> Set Break

> Divisor Latch Access Bil

Line Control Register

Bits 0, 1

_Bit2

Bit 3

Bit 4

These two bits specify the number of bits in each
serial character that is sent or received. The
encoding of bits 0 and 1 is as follows:

Bit 1 Bit 2 Word Length (Bits)
0 0 5
0 1 6
1 0 v
1 1 8

Word Length

This bit specifies the number of stop bits in each
serial character that is sent or received. If bit2is a
logical 0, one stop bit is generated or checked in the
data sent or received. If bit 2 is logical 1 when a
5-bit word length is selected through bits 0 and 1,
1-1/2 stop bits are generated or checked. If bit 2 is
logical 1 when either a 6-, 7-, or 8-bit word length
is selected, two stop bits are generated or checked.

This bit is the parity-enable bit. When bit 3 is
logical 1, a parity bit is generated (transmit data) or
checked (receive data) between the last data word
and stop bit of the serial data. (The parity bit is

used to produce an even or odd number of 1’s when

the data-word bits and parity bit are summed.)

This bit is the even-parity-select bit. When bit 3 is
a logical 1 and bit 4 is a logical 0, an odd number of

DG



Bit 5

Bit 6

Bit 7

logical 1’s is sent or checked in the data word bits
and parity bit. When both bit 3 and bit 4 are a
logical 1, an even number of bits is sent or checked.

This bit is the stuck-parity bit. When bit 3 is a
logical 1 and bit 5 is a logical 1, the parity bit is sent
and then detected by the receiver as a logical 0, if
bit 4 is a logical 1, or as a logical 1 if bit 4 is a
logical 0.

This bit is the set-break control bit. When bit 6 is
set to a logical 1, the serial output (SOUT) is forced
to the spacing (logical 0) state and remains there
regardless of other transmitter activity. The
set-break is disabled by setting bit 6 to logical 0.
This feature enables the microprocessor to select a
specific terminal in a computer communications
system.

This bit is the divisor-latch access bit (DLAB). It
must be set high (logical 1) to gain access to the
divisor latches of the baud-rate generator during a
read or write operation. It must be set low (logical
0) to gain access to the receiver buffer, the
transmitter holding register, or the interrupt enable
register.

Modem Control Register (Hex XFC): This 8-bit register
controls the data exchange with the modem or data set (an

external device acting as a modem).

Maodem Control Register (hex XFC)

Gt 76543210

l L—> Data Terminal Ready
> Request to Send

> Out 1
> Out 2
> Loop
> =0
> =0
> =0

Modem Control Register

1G]



Bit 0

Bit 1

Bit 2

Bit 3

Bit 4

This bit controls the '-data terminal ready' (-DTR)
output. When bit O is set to logical 1, the -DTR
output is forced active. When bit 0 is reset to logical
0, the '-DTR' output is forced inactive.

This bit controls the '-request-to-send’ (-RTS)
output. Bit 1 affects the '-RTS' output in the same
way bit 0 affects the '-DTR" output.

This bit controls the '-Output 1' (-OUT 1) signal,
which is a spare the programmer can use. Bit 2
affects the '-OUT 1' output in the same way bit 0
affects the '-DTR' output.

This bit controls the '-Output 2" (-OUT 2) signal,
which is a spare the programmer can use. Bit 3
affects the '-OUT 2' output in the same way bit O
affects the '-DTR' output.

This bit provides a loopback feature for diagnostic
testing of the controller. When bit 4 is set to logical
1, the following occur: the 'transmitter serial output’
(SOUT) is set to the active state; the 'receiver serial
input' (SIN) is disconnected; the output of the
transmitter shift register is "looped back'' to the
receiver shift register input; the four modem-control
inputs ('-CTS', '-DSR', '-RLSD', and LRI ")sare
disconnected; and the four modem-control outputs
('-DTR', '-RTS', '-OUT 1' and L2 ) are
internally connected to the four modem control
inputs. In the diagnostic mode, data sent is
immediately received. This feature allows the
processor to verify the transmit- and receive-data
paths of the controller.

In the diagnostic mode, the receiver and transmitter
interrupts are fully operational, as are the
modem-control interrupts. But the interrupts’
sources are now the lower four bits of the modem
control register (MCR) instead of the four
modem-control inputs. The interrupts are still
controlled by the interrupt enable register.

@om



QOE

The controller’s interrupt system can be tested by
writing to the lower six bits of the line status register
and the lower four bits of the modem status register.
Setting any of these bits to logical 1 generates the
appropriate interrupt (if enabled). Resetting these
interrupts is the same as for normal controller
operation. To return to normal operation, the
registers must be reprogrammed for normal
operation, and then bit 4 of the MCR must be reset
to logical 0.

Bits 5-7 These bits are permanently set to logical O.

Line Status Register (Hex XFD): This 8-bit register provides
the processor with status information about the data transfer.

Line Status Register (hex XFD)

Bt 7. 67558 09 210 0

> Data Ready

> Qverrun Etror

> Parity Error

> Framing Error

> Break Interrupt

> Transmitter Holding Register
Empty

> Tx Shilt Regisler Emply

> =0

=

Line Status Register

Bit 0 This bit is the receiver data ready (DR) indicator. It
is set to logical 1 whenever a complete incoming
character has been received and transferred into the
receiver buffer register. Bit 0 may be reset to logical
0 by the processor either reading the data in the
receiver’s buffer register or writing logical 0 in it.

Bit 1 This bit is the overrun error (OE) indicator. It
indicates that data in the receiver’s buffer register
was not read by the processor before the next
character was transferred into the register, thereby
destroying the previous character. The OE indicator
is reset whenever the processor reads the contents of
the line status register.



Bit 2

Bit 3

Bit 4

Bit 5

Bit 6

Bit 7

o0&

This bit is the parity error (PE) indicator and
indicates the received data character does not have
the correct even or odd parity, as selected by the
even-parity-select bit. The PE bit is set to logical 1
upon detection of a parity error, and is reset to
logical 0 whenever the processor reads the contents
of the line status register.

This bit is the framing error (FE) indicator. It
indicates the received character did not have a valid
stop bit. Bit 3 is set to logical 1 whenever the stop
bit following the last data bit or parity bit is detected
as a zero bit (spacing level).

This bit is the break interrupt (BI) indicator. It is set
to logical 1 whenever the received data input is held
in the spacing state (logical 0) for longer than a
fullword transmission time (that is, the total time of
start bit + data bits + parity stop bits).

Note: Bits 1 through 4 are error conditions that
produce a receiver line-status interrupt whenever
any of the corresponding conditions are detected.

This bit is the transmitter holding register empty
(THRE) indicator. It indicates the controller is
ready to accept a new character for transmission. In
addition, this bit causes the controller to issue an
interrupt to the processor when the TRHE interrupt
enable is set active. The THRE bit is set to logical 1
when a character is transferred from the transmitter
holding register into the transmitter shift register. It
is reset to logical 0 when the processor loads the
transmitter holding register.

This bit is the transmitter empty (TEMT) indicator.
It is set to logical 1 whenever the transmitter holding
request (THR) and the transmitter shift request
(TSR) are both empty. It is reset to logical 0
whenever THR or TSR contains a data character.

This bit is permanently set to logical O.



Pin Assignment for Serial Port

The following figure shows the pin assignments for the serial port

in a communications environment.

External
Device

Carrier Detect

Receive Data 2

B
Transmit Data 3
Data Terminal Ready 4
Signal Ground 5
Data Set Ready 6

s
Request To Send ¥
Clear To Send 8

B
Ring Indicator 9

B

Serial
Parallel
Adapter

®OD
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FUNCTION CHART

8 OCT 92

T35 FINISH

S3HUSE LINE 2
T8«

S7 HWAIT L2
T4+ FINISH

S4 HUSE LINE 3
T+

S8 HWAIT L3
TS5 FINISH

s9

DELAY 5 SEC

12:17
11 [HCONVEYORS
.
T1+ START I2-{MAIN MOTORS
S1HSTART MAIN T1l: START MAIN STOP MAIN
T10+ S11 [-{MOTOR 6 ON L MOTOR 6 OFF
S10 HWAIT MAIN T12+
T2+ MAIN OK $12 HDELAY 1 SEC DELAY 1 SEC
$2 HUSE LINE 1 T13+ 1 SEC NOW 1 SEC NOW
T+ $13 -{MOTOR 4 ON L{MOTOR 4 OFF
S6 HWAIT L1 T14+ -

S14 HDELAY 1 SEC DELAY 1 SEC

T15+ 1 SEC NOW

1 SEC NOW

n

iy

(6]
I

MOTOR 5 ON

I

MOTOR 5 OFF

=

=

(o)}
Tl
)

1]

iy

o
|

DELAY 1 SEC DELAY 1 SEC

T17¢ 1 SEC NOW

S17 HMAIN OK

T184

12

r 1 SEC NOW




FUNCTION CHART 8 OCT 92 |{
12:17

I3[HLINE 1 I4|HSTOP MOTOR1
T31+ USE LINE 1 T41s+ FINISH L1
fl
S32 HMOTOR 1 ON S33HP1 ON S41 H
|
T32% T42+ C SENSOR ON
»
S31 H S42 HDELAY 2 SEC
T335+ CAN DETECT T43% 2 SECS NOW
S34 H COUNT 5 S43 HMOTOR 1 OFF
T38+ 1 CAN T44=
v
sS38 14
T34+ <5 T35 =5
'
s31 S36 HFINISH
T36F
s
S37 HRESET CNT S35 HP1 . OFF
|
T37+
\%



FUNCTION CHART 8 OCT 92
12:17

T9+ 5 SECS NOW

S5 HSTOP MAIN

» »
T91+ I5[HLINE 2 16|+ STOP MOTOR2
S91 HWAIT MAIN |[T51s+ USE LINE 2 T61+ FINISH L2
|
T6+ MAIN OK S$52 [ MOTOR 2 ON S53 (P2 ON S61 -
v |
Il T52%+ T62+ L SENSOR ON
»
S51 H S62 HDELAY 2 SEC
T53% DETECT CAN T63+ 2 SECS NOW
S54 |H COUNT 4 S63 HMOTOR 2 OFF
T58% 1 CAN T64+
Y
S58 H 16
T54=+ <4 T55% =4
\Y
s51 S55 HP2 OFF
T56
[
S57 HRESET CNT S56 (H FINISH
[
T57+
Y




FUNCTION CHART

8 OCT 92
12:17

I7

1

LINE 3

T71¢+ USE LINE 3

0

~

N
1

MOTOR 3 ON

=]
~
N
i

T73+ DETECT CAN

I8|STOP MOTOR3

T81s FINISH L3

S81 H

T824 SENSOR ON

L
L]

S82 HDELAY 2 SEC

T83s 2 SECS NOW

$73 HcCouNT 3 $83 [ MOTOR 3 OFF
T78+ 1 CAN T84+
v
s78 H 18
T74%+ <3 T754 =3
v
s71 $75 H FINISH

"
~
o
.

7]

=

KN
I

RESET CNT




EQUATION OF RELATION

8 OCT 92
12:18

I1=(I1+T6%S91)*/S1
I2=(I2+T18%S17)%/S11%/s21
I3=(I3+T37%S35%S37)%/832%/S33
I4=(I4+T44%S43)*/s41
S1=(S1+T1*I1)*/S10
S$11=(S11+T11*I2)*/S12
$21=(S21+T21*I2)* /S22
$32=(S32+T31%I3)%/S31
$33=(833+T31*I3)*/831
S41=(S41+T41%I4)* /542
S$10=(S10+T10%S1)*/S2
§12=(S12+T12*S11)*/S13
§22=(S22+T22%821)%/S23
S31=(S31+T32%S32*S33+T34%538)*/S34
S42=(S42+T42%S41)*/S43
S2=(S2+T2%S10)*/S6
$13=(S13+T13*512)*/S14
$23=(S23+T23%522)%/S24
S34=(534+T33%531)*/S38
S43=(S43+T43*842)% /14
S6=(S6+T7%S2)*/S3
S14=(S14+T14%S13)*/S15
$24=(S24+T24%523)*/S25
$38=(S38+T38%S34)%/S31%/S36
§3=(S3+T3%S6)* /87
S15=(S15+T15%S14)*/S16
S25=(S525+T25%524)* /526
$36=(S36+T35%S38)*/S35%/S37
S7=(S7+T8%S3)*/S4
S16=(S16+T16%*S15)*/S17




EQUATION OF RELATION

8 OCT 92
12:18

$26=(S26+T26%S25)%*/S17
$37=(837+T36%S36)% /13
S35=(S35+T36%536)* /13
S4=(S4+T4%S7)* /S8
S17=(S17+T17*S16+T27%526)* /12
S8=(S8+T9%S4) % /S9
S9=(S9+T5%S8) * /S5
S5=(85+T9%S9)* /591
I5=(I5+T57*S56%S57)*/S52%/S53
16=(16+T64%S63)*/S61
I7=(I17+T77%S74)*/S72
I8=(I8+T84%S83)%/S81
$91=(S91+T91*S5)*/I1
§52=(852+T51*I5)*/S51
$53=(S53+T51*I5)*/S51
S61=(S61+T61*I16)*/S62
§72=(872+T71*I17)%/S71
S81=(S81+T81*I8)*/S82
S51=(S51+T52*S52*S53+T54*S58) % /S54
S62=(S62+T62*S61)*/S63
S71=(871+T72*S72+T74%S78)*/S73
S82=(8582+T82*S81)*/S83
S54=(S54+T53*S51) % /S58
§63=(S63+T63%S62)* /16
§73=(873+T73*S71)%/S78
$83=(S83+T83%S82)* /18
S58=(S58+T58%S54)*/S51%/S55
§78=(878+T78%S73)%/S71%/S75
S55=(S55+T55%S58) * /S56% /S57
S75=(S75+T75%S78)*/S74




EQUATION OF RELATION 8 OCT 92
12:18

§57=(S57+T56*S55)* /15
856=(S56+T56%S55)% /15
S74=(S74+T76%S75)* /17



STEP & TRANSITION LIST 8 OCT 92

12:18
TYPE NAME MATTER I/0 AUX RL COMMENT
INITIAL 1 CONVEYORS 3200
T2 MAIN MOTORS 3202
I3 LINE 1 3203
I4 STOP MOTOR1 3204
I5 LINE 2 3532
I6 STOP MOTOR2 3513
I LINE 3 3514
I8 STOP MOTOR3 3515
STEP sl START MAIN 2000 3205
s1l1 MOTOR 6 ON 0206 3210 HSET
s21 MOTOR 6 OFF 0206 3211 HRST
s32 MOTOR 1 ON 0201 3212 HSET
S33 P1 ON 0211 3213 HSET
s41 3214
S10 WAIT MAIN 3415
s12 DELAY 1 SEC TO0O0 3302 0010
s22 DELAY 1 SEC T004 3303 0010
s31 3304
S42 DELAY 2 SEC TO1l1l 3305 0020
S2 USE LINE 1 2002 3306
513 MOTOR 4 ON 0204 33X1 HSET
s23 MOTOR 4 OFF 0204 33312 HRST
s34 COUNT 5 Ccl101 3313 0005
s43 MOTOR 1 OFF 0201 3314 HRST
S6 WAIT L1 3315
s14 DELAY 1 SEC TOO01 3402 0010
s24 DELAY ‘1 SEC TOOS5 3403 0010
s38 3404
s3 USE LINE 2 2004 3405
S15 MOTOR 5 ON 0205 3410 HSET
S25 MOTOR 5 OFF 0205 3411 HRST
s36 FINISH 2003 3412
s7 WAIT L2 3413
S16 DELAY 1 SEC T002 3415 0010
526 DELAY 1 SEC TOO06 3500 0010
s37 RESET CNT C1l01 3501 CRST
S35 Pl OFF 0211 3502 HRST
sS4 USE LINE 3 2006 3503
s17 MAIN OK 2001 3506
s8 WAIT L3 3507
s9 DELAY 5 SEC TO021 3509 0050
S5 STOP MAIN 2008 3511
S91 WAIT MAIN 3600
S52 MOTOR 2 ON 0202 3606 HSET
S53 P2 ON 0212 3607 HSET
s61 3608
s72 MOTOR 3 ON 0203 3609 HSET
s81 3610
s51 3613
562 DELAY 2 SEC TO1l2 3614 0020
s71 3615




STEP & TRANSITION LIST 8 oCcT 92

12:18

TYPE NAME MATTER I/0 AUX RL COMMENT

S82 DELAY 2 SEC TO13 3700 0020

S54 COUNT 4 Cc102 3705 0004

S63 MOTOR 2 OFF 0202 3706 HRST

S73 COUNT 3 C103 3707 0003

s83 MOTOR 3 OFF 0203 3708 HRST

S58 3921

s78 3712

S55 P2 OFF 0212 3801 HRST

S75 FINISH 2007 3802

§57 RESET CNT C102 3803 CRST

S56 FINISH 2005 3804

S74 RESET CNT C103 3805 CRST
TRANSITION T START 0000 3201

Ti1l START MAIN 2000 3206

21 STOP MAIN 2008 3207

T3l USE LINE 1 2002 3208

T41 FINISH L1 2003 3209

T10 1 6113

7182 3 6113

T22 1 6113

T32 1 6113

T42 C SENSOR ON 0005 3300

T2 MAIN OK 2001 3301

T13 1 SEC NOW T000 3307

T23 1 SEC NOW T004 3308

733 CAN DETECT 0002 3309

T43 2 SECS NOW TO1l1 3310

T7 S 6113

T1l4 1 6113

T24 % 6113

T38 1 CAN 0002 3400 I

T44 1 6113

T3 FINISH 2003 3401

T15 1 SEC NOW TOO01 3406

T25 1 SEC NOW T005 3407

T34 <5 cl01 3408 I

T35 =5 C101 3409

T8 1 6113

T16 X 6113

T26 1 6113

T36 1 6113

T4 FINISH 2005 3414

T17 1 SEC NOW T002 3504

T27 1 SEC NOW T006 3505

T37 1 6113

T9 1 6113

T18 5 6113

T5 FINISH 2007 3508

T9 5 SECS NOW T021 3510

181 1 6113

To1 USE LINE 2 2004 3601

T61 FINISH L2 2005 3602

T71 USE LINE 3 2006 3603

T81 FINISH L3 2007 3604

T6 MAIN OK 2001 3605




STEP & TRANSITION LIST 8 0OCT 92

12:18
TYPE NAME MATTER I/0 AUX RL COMMENT
T52 1 6113
T62 L SENSOR ON 0006 3611
T2 b | 6113
T82 I SENSOR ON 0007 3612
T53 DETECT CAN 0003 3701
T63 2 SECS NOW TO12 3702
773 DETECT CAN 0004 3703
T83 2 SECS NOW T013 3704
T58 1 CAN 0003 3709 I
T64 4 6113
T78 1 CAN 0004 3710 I
T84 1 6113
T54 <4 Cc102 3713 I
T55 =4 C102 3714
T74 <3 €103 3715 p 5
T75 =3 c103 3800
56 1 6113
T76 1 6113
T57 1 6113
b 7 G 1 6113




GENERATED MNEMONIC

OMRON 12:18

LD 6115 LD TIM 002 AND NOT 3212 OR LD

OR 3200 ouT 3504 AND NOT 3213 AND NOT 3312
OuUT 3200 LD TIM 006 ouT 3203 OouT 3303

oD 6815 oUT 3505 LD 3204 LD 3304

OR 3202 LD 2007 LD 6143 LD 6113

OUT 3202 OuUT 3508 AND 3314 AND 3212

LD 6115 LD TIM 021 OR LD AND 3213

OR 3203 QuUT 3510 AND NOT 3214 OR LD

OUT 3203 LD 2004 ouT 3204 LD 3408

LD 6115 OUT 3601 LD 3205 AND 3404

OR 3204 LD 2005 LD, 3201 OR LD

OoUT 3204 OUT 3602 AND 3200 AND NOT 3313
LD 6115 LD 2006 OR LD OUT 3304

QR 3512 OuT 3603 AND NOT 3215 LD 33056

OUT 3512 LD 2007 ouT 3205 LD 3300

LD 6115 OouUT 3604 LD 3210 AND 3214

OR 3513 LD 2001 LD 3206 OR LD

OUT 3513 OUT 3605 AND 3202 AND NOT 3314
ED 6115 LD 0006 OR LD OUT 3305

OR 3514 OuUT 3611 AND NOT 3302 LD 3306

OUT 3514 LD 0007 OouT 3210 LD - 3301

LD 6115 OouUT 3612 LB 23211 AND 3215

OR 3515 LD 0003 LD 3207 OR LD

oUT 3515 OuT 3701 AND 3202 AND NOT 3315
LD 0000 LD TIM 012 OR LD OUT 3306

OUT 3201 OUT 3702 AND NOT 3303 LD 3311

LD 2000 LD 0004 ouT 3211 LD 3307

OUT 3206 OouT 3703 LD 3202 AND 3302

LD 2008 LD ~E3M 018 LD 3208 OR LD

QUT 3207 ouT 3704 AND 3203 AND NOT 3402
LD 2002 LD NOT 0003 OR LD ouT 3311

OouUT 3208 ouT 3709 AND NOT 3304 Sh= 3312

LD 2003 LD NOT 0004 OuT 3212 LD 3308

OouT 3209 ouT 3710 LD 3213 AND 3303

LD 0005 LD NOT CNT 102 LD 3208 OR LD

ouT 3300 Or 3713 AND 3203 AND NOT 3403
LD 2001 LD CNT 102 OR LD OUT 3312

OUT 3301 OUT 3714 AND NOT 3304 LD 3318

LD TIM 000 LD NOT CNT 103 OUFP 3213 LD 3309

OUT 3307 ouUT 374y T 3218 AND 3304

LD TIM 004 LD CNT 103 LD 3209 OR LD

OUT 3308 ouT 3800 AND 3204 AND NOT 3404
LD 0002 D 3200 OR LD ouT 3313

ouT 3309 LD 3605 AND NOT 3305 LD 3314

LD TIM 011 AND 3600 OuUT 3214 LD 3310

ouT 3310 OR LD LD E321A AND 3305

LD NOT 0002 AND NOT 3205 LD VU613 OR LD

OUT 3400 ouT 3200 AND 3205 AND NOT 3204
LD 2003 LD 3202 OR LD OuT 3314

OUT 3401 LD 6133 AND NOT 3306 LD " 3315

LD TIM 001 AND 3506 OUT 3215 P 6113

OUT 3406 OR LD LD" 23802 AND 3306

LD TIM 005 AND NOT 3210 LD 6113 OR LD

OuT 3407 AND NOT 3211 AND 3210 AND NOT 3405
LD NOT CNT 101 OoUT 3202 OR LD our 3315

ouT 3408 LD 3203 AND NOT 3311 LD 3402

LD CNT 101 LD 6113 OouT 3302 LD 6113

OUT 3409 AND 3502 LD 3303 AND 3311

LD 2005 AND 3501 LD 6113 OR LD

OUT 3414 OR LD AND 3211 AND 'NOT 3410

8 OCT 92




GENERATED MNEMONIC

OMRON 12:18

ouT 3402 OR LD AND NOT 3609 LD 3615

LD 3403 AND NOT 3203 OUT 3514 LD 6113

LD 6113 ouT 3501 LD . 3515 AND 3609
AND 3312 LD - 3502 LD 6113 OR LD

OR LD LD 6113 AND 3708 LD - 3715
AND NOT 3411 AND 3412 OR LD AND 3712
OUT 3403 OR LD AND NOT 3610 OR LD

LD 3404 AND NOT 3203 OUD 3515 AND NOT 3707
LD 3400 OUT 3502 LD 3600 OUT 3615
AND 3313 LD 3503 LD 6113 LD 3700

OR LD LD 3414 AND 3511 LD 3632
AND NOT 3304 AND 3413 OR LD AND 3610
AND NOT 3412 OR LD AND NOT 3200 OR LD

OUT 3404 AND NOT 3507 OUT 3600 AND NOT 3708
LD 3405 OuUT 3503 LD 3606 ouT 3700

LD 3401 LD 3506 LD 3601 ED. 3705
AND 3315 LD 3504 AND 3512 LD 3701

OR LD AND 3415 OR LD AND 3613
AND NOT 3413 OR LD AND NOT 3613 OR LD

OUT 3405 LD 23505 OUT 3606 AND NOT 3711
LD 3410 AND 3500 LD 3607 ouT 3705

LD 3406 OR LD LD 3601 LD 3706
AND 3402 AND NOT 3202 AND 3512 LD 3702

OR LD OUT 3506 OR LD AND 3614
AND NOT 3415 LD -38bQ7 AND NOT 3613 OR LD

OouT 3410 LD 6113 OUT 3607 AND NOT 3513
LD 3411 AND 3503 LD 3608 ouT 3706

LD 3407 OR LD LD 3602 LD 3707
AND 3403 AND NOT 3509 AND 3513 LD 3703

OR LD ouT 3507 OR LD AND 3615
AND NOT 3500 LD 3509 AND NOT 3614 OR LD

OUT 3411 LD 3508 OUT 3608 AND NOT 3712
LD 3412 AND 3507 LD 3609 ouT 3707

LD 3409 OR LD LD 3603 LD 3708
AND 3404 AND NOT 3511 AND 3514 LD 3704

OR LD OouT 3509 OR LD AND 3700
AND NOT 3502 LD 735k AND NOT 3615 OR LD

AND NOT 3501 LD 3518 OouT 3609 AND NOT 3515
OUT 3412 AND 3509 LD 3610 ouT 3708

LD 3413 OR 1D LD 3604 LD 3711

LD 6113 AND NOT 3600 AND 3515 LD 3709
AND 3405 ouT 3511 OR LD AND 3705

OR LD LD 3512 AND NOT 3700 OR LD

AND NOT 3503 LD 6313 ouUT 3610 AND NOT 3613
OUT 3413 AND 3804 1D i3 AND NOT 3801
LD 3415 AND 3803 LD§E6113 OUT J7311

LD 6113 OR LD AND 3606 Lh 3732
AND 3410 AND NOT 3606 AND 3607 LD 3710

OR LD AND NOT 3607 OR LD AND 3707
AND NOT 3506 ouT 3512 LD 3713 OR LD

OUT 3415 LDe 3513 AND 3711 AND NOT 3615
LD 3500 LD 6113 OR LD AND NOT 3802
LD 6133 AND 3706 AND NOT 3705 ouT 3712
AND 3411 OR LD OUT 3613 LD 3801

OR LD AND NOT 3608 LD 3614 LD 3714
AND NOT 3506 ouT 3513 BD 3611 AND 3711
ouT 3500 LD 3514 AND 3608 OR LD

LD 3501 LD 6113 OR LD AND NOT 3804
LD 6113 AND 3805 AND NOT 3706 AND NOT 3803
AND 3412 OR LD OUT 3614 ouUT 3801

8 /0CT 92




OMRON

GENERATED MNEMONIC

8 0CT 92
12:18

LD
LD
AND
OR
AND
ouT
LD
LD
AND
OR
AND
OouT
LD
LD
AND
OR
AND
ouT
LD
LD
AND
OR
AND
ouT
LD
ouT
LD
OR
AND
ouT
LD
OR
AND
OouT
LD
OR
AND
ouT
LD
TIM

3802
3800
3712

LD

NOT 3805
3802
3803
6113
3801

LD

NOT 3512
3803
3804
6113
3801

LD

NOT 3512
3804
3805
6113
3802.

LD

NOT 3514
3805
3205
2000
3210
0206
NOT 3211
0206
3212
0201
NOT 3314
0201
32313
0211
NOT 3502
0211
3302

000

#0010

LD
TIM

3303
004

#0010

LD
TiM

3305
011

#0020

LD
ouT
LD
OR
AND
ouT
LD
LD
OR
CNT

3306
2002
3311
0204
NOT 3312
0204
3313
6115
3501
101

#0005

LD
TIM

3402
001

#0010

LD
TIM

3403
005

#0010

LD
ouT
LD
OR
AND
ouT
LD
ouT
LD
TIM

3405
2004
3410
0205

NOT 3411
0205
3412
2003
3415

002

#0010

LD
TIM

3500
006

#0010

LD
ouT
LD
ouT
LD
TIM

3503
2006
3506
2001
3509
021

#0050

LD
OouT
LD
OR
AND
OouT
LD
OR
AND
OuT
LD
OR
AND
ouT
LD
TIM

3541
2008
3606
0202

NOT 3706
0202
3607
0212

NOT 3801
0212
3609
0203

NOT 3708
0203
3614

012

#0020

LD
TIM

3700
013

#0020

LD
LD
OR
CNT

3705
6115
3803
102

#0004

LD
LD
OR
CNT

3707
6115
3805
103

#0003

LD
ouT
LD
ouT
END

3802
2007
3804
2005




I/0 & AUXILIARY RELAY MAPPING

8 ocT 92

12:19
AUX 1/0 AUX 1/0 AUX 1/0 AUX 1/0
3200 3201 | 0000 3202 3203
3204 3205 | 2000 3206 | 2000 3207 | 2008
3208 | 2002 3209 | 2003 6113 | 1 3210 | 0206
3211 | 0206 3g12 | 0201 3213 | 0211 3214
3215 6113 | 1 6113 | 1 6113 | 1
3300 | 0005 3301 | 2001 3302 | TO0O 3303 | TOO4
3304 3305 | TO11 3306 | 2002 3307 | TOOO
3308 | TO04 3309 | 0002 3310 | TO11 62331 2
3311 | 0204 3312 | 0204 3313 | ci01 3314 | 0201
3315 6119 1.1 6113 | 1 3400 | 0002
6113 | 1 3401 | 2003 3402 | TOO1 3403 | TOOS
3404 3405 | 2004 3406 | TOO1 3407 | TOOS
3408 | c101 3409 | ci01 6113 | 1 3410 | 0205
3411 | 0205 3412 | 2003 3413 6113 | 1
63123 | a oL1s | 1 3414 | 2005 3415 | TOO2
3500 | TOO6 3501 | c101 3502 | 0211 3503 | 2006
3504 | TO02 3505 | TOO06 6113 | 1 6113 | 1
3506 | 2001 3507 6113 | 1 3508 | 2007
3509 | TO21 3510 | T021 3511 | 2008 6113 | 1
3512 3513 3514 3515
3600 3601 | 2004 3602 | 2005 3603 | 2006
3604 | 2007 3605 | 2001 3606 | 0202 3607 | 0212
3608 3609 | 0203 3610 &iia:f 1
3611 | 0006 61181 2 3612 | 0007 3613
3614 | TO12 3615 3700 | TO13 3701 | 0003
3702 | TO12 3703 | 0004 3704 | TO13 3705 | c102
3706 | 0202 3707 | c103 3708 | 0203 3709 | 0003




I1/0 & AUXILIARY RELAY MAPPING 8 OCT 92
12:19 2
AUX 1/0 AUX 1/0 AUX 1/0 AUX 1/0
6113 | 1 3710 | 0004 6113 | 1 3711
3712 3713 | c102 3714 | c102 3715 | ci03
3800 | c103 3801 | 0212 3802 | 2007 6113 | 1
6113 | 1 3803 | c102 3804 | 2005 3805 | c103
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( SYSTEM )}—— Initilization |

s

how MAIN MENU ]

oop until ESC pressedJ

0——-rL
A

p——{ Wait for Keypress I

ST

FCE, FunctionChartEditor

|

FCC, FunctionChartCompiler |

FCT, FunctionChartTransfer

|

FCD, FunctionChartDocumentJ

p—{  Show MAIN MENU ]
3

( FCE Modue )—p—| Initilization |

lr——-[iLoop until press ESCJ

} .»—rTlpdate screen dataJ

o——r Wiait for key presm

Cursor Movement l

PgUp PgDn

Ae= Aes

c;—-—r Press ESC but not SAVE yetJ

<> Warning

'r—{ Press CR While moving cellJ

Place

>




C FCC Modt@——'—r Initialization |

(' ECT Module

-r—{iLoop until ESC pressed4J
J Update ScreenDataJ

>——-|i Wait for Keypresil—r Keil

P&

Compile to BooleaLI

Compile to Mnemonic_]

Select BRANDJ

MergeCompild

SHOW MODH

Compile All |

Key

[nitialization
Loop until ESC pressed
Update ScreenData
Wait for Keypress
F1
F2
F3
F5
F6 F7 F8
PqUp PgDn

Ao A =

Clear

SHOW SETUP

TEST Communication

Transfer

Load

Show Module

Scroll




( FCD Module )'——

PI~1)

b—'!—T-OOp until ESC pressed_]
-r——-lfUpdate ScreenDataJ

H Wait for Keypress

p—-['Show Other Menu J
—-IiLoop until ESC pressedJ

S&T List

1/0 AUX MAPJ

£6 F7 F8< > Show Selected format J

<>
F10 > Print ALL
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