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PREFACE 

This manual provides the information necessary to i~stall and 
program the Model 550 VDU and the Model 655 Thermal Printer. 
Chapter 1 provides installation and switch selection information. 
Chapter 2 provides a complete programming guide. The appendices 
provide 16- and 32-bit programming examples. 
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CHAPTER 1 
MODEL 550 VIDEO DISPLAY UNIT (VDU) INSTALLATION GUIDE 

1.1 INTRODUCTION 

The Medel 550 VDU is a sinole-unit, desk-top terminal with 
configuration options to meet basic user requirements. The 
terminal (27-110) is designed around the Model 550 VDU chip. It 
is a self-contained unit, consistinQ of a display, keyboard, 
power supply, and associated electronics. An additional Model 
655 Thermal Printer, a page printer, is detailed in this chapter. 

1.2 UNPACKING 

Refer to the Model 550 VDU User's/Maintenance Manual, Publication 
Number 29-690, for instructions on unpacking the terminal. 

1.3 APPLICABLE PART NUMBERS 

02-646 
27-110FOO 

02-646F01 

27-110F01 

02-647 

27-110F02 

17-379 
17-508 
02-648 
02-658 
02-659 
17-508 
02-606 
02-660 

Model 550 - 110 VAC, 60 Hz, Standard Keyboard 
Terminal - 110 VAC, RS-232 Communication Line 

Interface 
Model 550 - 110 VAC, 60 Hz, Standard Keyboard with 

Printer Port 
Terminal - 110 VAC, RS-232 Communication Line 

Interface with Printer Port 
Model 550 - 100/110/230 VAC, 50/60 Hz Standard 

Keyboard with Printer Port 
Terminal - 100/110/230 VAC, 50/60 Hz RS-232 

Communication Line Interface, with Printer Port 
External Current Loop Cable 
Terminal to Printer Port Cable 
Terminal Current Loop (Option) 
Model 655 Thermal Printer 110 VAC, 50/60 Hz 
230 VAC Line Cord 
Printer Port Cable 
Thermal Paper (1 case) 
Model 655 Thermal Printer 100 VAC, 50/60 Hz 
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1.4 MODEL 550 AND MODEL 655 INSTALLATIONS 

1.4.1 RS-232 - Type Communication Line 

Fioure 1-1 shows the necessary cables and their installation with 
various RS-232 type interfaces. 

1.4.2 Current Loop Communication Type line 

Figure 1-2 shows the necessary hardware and cables required to 
install the Model 550 VDO and its optional Model 655 Thermal 
Printer on the Perkin-Elmer Computer Systems. 

1028 

M46-110 

MODEL 550 

0---------­
--\ 

COMMUNICATION 
LINE CONNECTOR 

PRINTER 
PORT 

CONNECTOR 

I 
17-272F01M02 

M46-80 
M46-81 
M46-82 

I 17-508 G M46-111 
M46-112 5 

MODEL 550 

I 
COMMUNICATION 17-272F01 M02 
LINE CONNECTOR 

17-463 M47-104 

\ M47-105 

D 2/8 LINE 
COMM MUX 

I 
I 

I M46-102 
I 

~ OD PAS LA 

\ 
\ 
\ 35-707 
\ 

D I 
STC 

17-479F01 

17-463 M47-104 

o\ 
M47-105 

2/8 LINE 
COMM MUX 

I 
I 

I M46-102 
I 

~ DD PAS LA 

\ 
\ 
\ 35-707 
\ 

D I 
STC 

17-479F02 

Figure 1-1 Local RS-232 Communication Line Configuration 
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1029 
M46-110 

MODEL 550 
M46-115 

CURRENT D 
LOOP --------- D 

OPTION --

1
.....--

COMMUNICATION 
LINE 

17-379 

M46-111 
M46-112 

MODEL 550 

M46-080 
M46-081 

CURRENT D 
t----t LOOP ------.... D 

OPTION --;--

COMMUNICATION 
LINE CONNECTOR 

17-379 

I 
17-180 

I 
17-180 

CURRENT 
LOOP 

INTERFACE 

CURRENT 
LOOP 

INTERFACE 

Figure 1-2 Current Loop Communication Line 

1.4.3 AC Power and Fusing Requirements 

Marketing Number 

M46-110 
M46-111 
M46-112 
M 46- 113 
M46-114 

AC Line 
Voltage and Frequency 

110 VAC, 60 Hz 
110 VAC, 60 Hz 
230 VAC, 50/60 Hz 
110 VAC, 50/60 Hz 
100 VAC, 50/60 Hz 

1.5 TERMINAL AND PRINTER DEVICE OPTION 

1.5.1 Model 550 VDU Options 

Fuse Size 
CAMPS) 

.8 

.8 
3/8 amps 

.a 

.a 

Model 550 VDU options are set by various switches located under 
a sliding cover at the front of the display at the rear of the 
keyboard. (See Figures 1-3 through 1-5). The terminal baud rate 
is adjustable for the following rates: 110, 200, 300, 600, 1200, 
1800, 2400, 3600, 4800, 7200, and 9600 baud. The rate utilized 
is set using the switch marked "Baud Rate". The selection of the 
terminal mode is made with the nine switches as described in 
Table 1-1. 
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1030 

Figure 1-3 Model 550 VDU (Front View) 

1031 

Fioure 1-4 Model 550 VDU (Rear View) 

1-4 29-691 ROO 4/79 



1032 

Figure 1-5 Model 550 VDU 

TABLE 1-1 SELECTION SWITCHES 

---, 

Parit:r !lode 
Switch 1 2 Switch 3 4 5 *6 *7 8 9 

Odd OFF OFF OM 1-stop SOHz INV. +12V -12v HDX DTR hic;Jh 
Even OFF OB video 
Mark 01 OFF OFF 2-stop 60Hz STD. open open FDX Line Switch 

Controlled DTR 
Space OB 01 

*Used vith the current loop option 

29-691 ROO 4/79 1-5 



1.s.2 Model 655 

The thermal printer options are set by various switches under a 
fabric cover located in the paper roll well. See Figures 1-6, 
1-7, and 1-8. 

1.s.2.1 Baud Rate 

This switch is selected as shown in Figure 1-6. Note that the 
rate selected must match the baud rate utilized on the Model 550 
VDU communication line. 

1033 

Figure t-6 Model 655 Option Switch Locator 
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Fiqure 1-7 Model 655 (Front View) 

1035 

Fioure 1-8 Model 655 (Rear View) 
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1.s.2.2 Mode Selection 

Switch Number 1 2 3 4 

Function 
Retransmission 

DC4 = Busy ON OFF OFF OFF 
DC2 = Busy to Ready 

DC3 = Busy OFF OFF OFF OFF 
DC1 = Busy to Ready 

Remote Print 
DC4 = Busy ON ON OFF OFF 
DC2 = Busy to Ready 

DC3 = Busy OFF ON OFF OFF 
DC1 = Busy to Ready 

Self Test OFF OFF ON ON 

The mode used by Perkin-Elmer software is the retransmission mode 
using the DC2/DC4 ASCII characters. 

1.6 STANDARD MODEL 550 AND MODEL 655 MODE SELECTIONS 

1.6.1 Model 550 VDU 

1.6.1.1 Baud Rate 

Local - 9600 baud 
Remote - configuration dependent 

1.6.1.2 Mode Selection 

Switch Number 

; l User Selectable 

3 
4 
5 

User Selectable - always OFF for current loop 
Determined by frequency of AC power source 
User Selectable 

1-8 

6 

7 

8 
g 

I RS-232 
Current Loop Option 

I RS-232 
Current Loop Option 
Full Duplex Standard 
Always OFF 

OFF 
ON 
OFF 
ON 
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1.6.2 Model 655 

1.6.2.·1 Baud Rate 

Set to match the baud rate setting of the Model 550 VDU. 

1.6.2.2 Mode Selector 

Switch position 1 2 3 4 

Standard setting ON OFF OFF OFF 

1.7 INTERFACE STRAPPING ANC ADJUSTMENTS 

1.7.1 PASLA CRS-232) 

1.1.1.1 Straps 

Remove Hd to G4 
GS to 7 

Add 7 to 8 

Remove Control Options 
CF to GO (Carrier) 
cc to G2 (Data Set Ready) 
CB to GB (Clear to Send) 

1.1.1.2 Baud Rate 

Adjust the interface for the desired baud rate. For the correct 
procedure ref er to the Programmable Asynchronous Single Line 
Adapter Manual CPASLA), Publication Number 29-301. 

1.7.2 Current Loop 

Adjust the current loop interface for the desired baud rate. 
(Refer to the Current Loop Interface Maintenance Manual, 
Publication Number 29-444.) 

1.7.3 2/8 Line COMM MUX CRS-232) 

Refer to Publication Number 29-650. 

1. Select RS-232 Strapping. 

2. Select and adjust the interface for the appropriate baud 
rate. 

3. Select full-duplex. 

29-691 ROO 4/79 1-9/1-10 



CHAPTER 2 
MODEL 550/MODEL 655 PROGRAMMING GUIDE 

2.1 INTRODUCTION 

This chapter contains a description of the Model 550 VDU, and the 
information necessary to program the terminal when interfaced to 
a Perkin-Elmer processor. The terminal interfaces to the 
multi~lexor bus through the RS-232, current loop, and micro-I/O 
bus interfaces. 

2.2 CONFIGURATION 

The Medel 550 VDU can be used with 16-bit or 32-bit pro=essors, 
and is interfaced via the PASLA/Communication Multiplexor 
(RS-232); the current loop interface; or the micro-I/O bus on a 
SERIES SIXTEEN processor. 

· 2.3 OPERATING PROCEDURES 

Power 

Before connecting the Model 550 VDU to the AC line, the power 
switch, located on the front of the terminal, must be in the OFF 
position. 

Cantrel Panel 

The Model 550 has a control panel (see Figure 1-3) located at the 
top cf the keyboard under a slide cover. The switches must be 
set correctly before beginning transmission. (Refer to Section 
1.5 fer further details.) 

Keyboard 

The Medel 550 VDU uses the keyboard layout shown in Figure 2-1. 
When a printable key is depressed, the corresponding character is 
printed on the terminal and the cursor moves right one position. 
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0582 

NOTE: EARLY UNITS MAY NOT HAVE IDENTICAL KEYBOARD LAYOUT. 

Figure 2-1 Model 550 Keyboard 

Character Set 

The Model 550 VDU can display all 128 characters of the ASCII 
charactec set. When in the upper case only mode, all alphabetic 
characters, entered via the keyboard or received by the ter~inal, 
are automatically converted to upper case. Numeric and special 
characters are not affected. The position of the SHIFT and SHIFT 
LOCK keys has no effect on this function. Refer to Table 2-1 for 
the ASCII code gener~ted for each character. 
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TABLE 2-1 ASCII CHARACTER CODES 

1036 

~m * --- -
ONTROL 

**I CODES 

~ 
0 0 0 0 I I I I 

0 0 I I 0 0 I I • bs 0 I 0 I 0 I 0 I 

"'~,i::: It) b2 b1 

~ 0 I 2 3 4 5 6 7 I I I 
....... 

0 0 0 0 0 NUL OLE SP 0 ® p \ p 

0 0 0 I I SOH DCI I I A 0 a q 

0 0 I 0 2 STX DC2 " 2 B R b r 

0 0 I I 3 . ETX OC3 # 3 c s c s 

0 I 0 0 4 ·EOT OC4 $ 4 0 T d t 

0 I 0 I 5 ENO NAK % 5 E u e u 

0 I I 0 6 ACK SYN a 6 F v f v 

0 I I I 7 BEL ETB I 7 G w CJ w 

I 0 0 0 8 es CAN ( 8 H x h I 

I 0 0 I 9 HT EM ) 9 I y i J 

I 0 I 0 10 LF sue .. . J z j z . 
I 0 I I II VT ESC + i K [ k { 
I I 0 0 12 FF FS < L \ I I 

' ' 
I I 0 I 13 CR GS - = M ] m } 
I I I 0 14 so RS . > N r°' n ""-' 

I I I I 15 SI us I 1 0 - 0 DEL 

* Standard 96-character ASCII set 

** 64-character ASCII set displayed when the U/C key is 
enabled. (DEL is a legal character in this mode and is 
stored and displayed when preceded by an escape character 
sequence.) 

*** In transparent mode, all control codes are displayed. In 
normal display mode, control characters are not displayed. 
DEL is displayed as a quadrangle with alternate dots. 
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The keyboard includes keys associated with alphabetic, numeric, 
and s~ecial characters. The followinQ keys are also included: 

BACK SPACE (BS) 

BRK (Break) 

BETURN (Carr.iage 
Return) 

CTRL (Control) 

DEL (telete) 

CTRL and CLEAR 

ESC 

F.SC SEQUENCES 

2-4 

Causes the cursor to be positioned to the 
left. 

Causes the tr~nsmission of a spacing signal 
(line break) that can serve to interrupt the 
host processor when the terminal is in the 
on-line mode, and the processor interrupts 
are enabled. 

Causes the cursor to be positioned at the 
first print position of the same line. 

Causes the respective characters from columns 
O and 1 in Table 2-1 to be generated, when 
depressed in conjunction with keys from 
columns 4 and 5 of Table 2-1. This is also 
used to perform terminal housekeeping 
functions, i.e., CLEAR. 

Causes the transmission of a X'7F' with 
appropriate parity primarily used to erase or 
obliterate a previously transmitted character 
as dictated by the software used. 

Causes the terminal electronics to assume the 
reset condition when this key is depressed 
momentarily. The function in progress is 
terminated. No character is generated by 
this key. The communication switches are 
read and tab stops are set to every eighth 
position and the screen is cleared. 

Causes the transmission of the ESC character 
normally used to provide a pref ix for 
software interpretation of a suffix or escape 
sequence. 

If ESC and then an escape sequence key are 
depressed, the escape sequence is operational 
on the terminal. See Table 2-13. If ESC and 
an undefined (non-escape sequence) key, 
including non-displayable keys, are depressed 
sequentially, no escape sequence occurs and 
the undefined key is displayed on the 
terminal screen. 
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LINE 

LF (Line Feed) 

NUM (Numeric) 
only 

PRINT 

REPEAT 

SHIFT 

29-691 ROO 4/79 

Causes the terminal to be put in the on-line 
mode, when depressed (down). When depressed 
again, the switch is restored to the off-line 
position (up). The terminal is then 
logically disconnected from the interface, 
and the Device Unavailable (DU) line is 
activated. Data transmitted to the interface 
from the keyboard is printed on the terminal 
screen. No character is generated by this 
key. 

NOTE 

If terminal option switch 9 is on, DTR 
is always on. If terminal option 
switch 9 is off, DTR follows the line 
switch. 

Causes the cursor to be positioned to the 
next line. 

This alternate action switch, when depressed, 
configures the keyboard as a numeric pad. 
The pad is identified by white on black 
c~rcled designators and forms a calculator 
format. The ASCII characters that are 
transmitted are o, 1, 2, 3, q, S, 6, 7, 8, 9, 
comma, and period. In addition, the 
following keys generate their respective 
ASCII codes: Escape, Return, Line Feed, Back 
Space, Delete, Tab, Plus, Minus, and Slash. 

When this key is depressed, the data from the 
communications line is sent to both the 
screen and the print device (Model 655). 

When depressed in conjunction with· a 
printable character key, causes the 
particular key (character) to be repeated at 
a rate of 12 characters/second at 60 Hz or 
until either key is released. 

Causes selection of the upper case character 
set, for nonalphabetic keys, when depressed. 
When released, the lower case character set 
is selected. For alphabetic keys, the upper 
case character set is selected. No character 
is generated by this key. 
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CTRL and SHIFT 

SHIFT LOCK 

TAB 

U/C (Upper Case 
only) 

When using the CTRL and 
key takes precedence. 
columns 4 through 7 of 
Codes (see table 2-1) 
codes in columns 0 and 

SHIFT keys, the CTRL 
Character codes from 

the ASCII Character 
are translated to the 

1, respectively. 

Use of the keys listed in columns 2 and 3 
(see Table 2-1), in conjunction with the CTRL 
key, is an illegal function (CTRL key is 
ignored). 

Causes selection of the 
set, when depressed. 
restores the key to the 
(up). (See SHIFT.) 
generated by this key. 

upper case character 
When depressed again, 
lower case position 

No character is 

Causes the cursor to be positioned at the 
next sequential print position selected as a 
tab stop. (Set at every eighth column, 
beginning with column 1, from initialize 
terminal.) 

This switch, when in the UP position, allows 
all printable characters to be received or 
transmitted. When in the U/C ONLY position, 
lower case alphabetic characters are 
automatically converted to uppercase when 
received or transmitted. Special characters, 
numeric characters, and control codes are not 
affected. 

2.4 CUR~FNT LOOP INTERFACE (CL!) PROGRAMMING INFORMATION 

2.4.1 Data Format 

The Model 550 VDU transfers data at 110, 200, 300, 600, 1200, 
1800, or 2400 baud on a current loop interface. Each character 
is composed of 1 start bit (space or zero), 8 information bits 
including the parity bit as selected, and 1 or 2 stop bits (mark 
or space), for a total of 10 or 11 bits per character. Figure 
2-2 shows a sample character format. 
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1037 

2 3 4 5 
MARK 

SPACE 

STARTBITJ~ _J 
DATA BITS 

11 BITS 

\__ NEXT CHARACTER 

START BIT 

100 MILLISECOND (110 BAUD) 

Figure 2-2 Character Format 

2.4.2 Programming Instructions Using Current Loop Interface CCLI) 

The following processor Input/Output CI/O) instructions are used 
to control and communicate with the Model 550 VDU through the 
appro~riate CLI: 

1. Sense Status (SS or SSR) - This instruction is used to 
examine the status bits of the interface. 

2. Output Command (OC or OCR) - This instruction is used to 
set the interface to the receive or transmit mode, to 
select the Rlock/Unblock mode, or to select the 
interface interrupt ability. 

3. Write Data (WD or WDR) - This instruction is used to 
output a character to the Model 550 VDU. 

4. Read Data (RD or RDR) This instruction is used to 
input a character byte from the Model 550 VDU. 

5. Acknowledge Interrupt (ACK or ACKR) - This instruction 
(applicable to 16-bit processors only) is used to 
service interrupts. Execution of this instruction 
returns the interrupting device address in the register 
specified by R1, and returns the status of the interrupt 
device in the second operand. Acknowledgement of 
interrupts is automatic for 32-bit processors. 
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2.4.3 Status and Command Bytes 

Status and command bytes for the CLI are shown in rable 2-2. 

BIT 

STATUS 

COMMAND 

TABL~ 2-2 STATUS AND COMMAND BYTE DEFINITIONS 

0 1 

ov -

DISABLE ENABLE 

~ 
DTSA~1 M 

2 

BHK 

UNBLOCK 

3 4 5 

- BSY EX 

fl.LOCK WRITE READ 

6 7 

- DU 

- -

Example: If th0 command byte X'64' (0110 0100) is issue1 to the 
interface, the resulting state of the device is: 

Status Bytes 

OV (Overflow) 

2-8 

Disable 
Enrible 
Unblock 
Block 
Write 
Read 

0 
1 
1 
0 
0 
1 

OFF 
ON-interrupts enabled 
ON-echo keys to printer 
OFF 
OFF 
ON-Send data to pr~=essor 

When ~odel 550 is in the reai m~de, OV is set 
if the character previously received is n~t 

read before the present chara=ter is 
assembled. The pr.eviously received character 
is lost when the character causing the 
overflow condition is ~ssemblei. For 
examnle, double character bufferinq permits 
a character to be transmittei in 67 
milliseconds at 110 baud. Overflow C~V) is 
reBet with an Output Commanj (JC), Read Dat~ 

(RD), or upon initialization. In the write 
mode, av is forcad reset. 
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BRK (Line Break) 

BSY (Eusy) 

EX (Examine) 

DU (Device 
Unavailable) 
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When the serial data from Moiel 550 is a zero 
(space) for longer than one character time, 
or if the first stop bit is missing, the BRK 
bit is set. If the BREAK key is depressed 
while in the read mode, the character is 
assembled (all zeros). The BRK bit is set 
after one character time when BSY resets, anj 
an interrupt occurs, if enabled. The BRK 
status bit remains set following depression 
of the Break key on the Model 550 keyboard. 

When Model 550 is in the write mode and the 
Line Break key is depressed, BSY is set, but 
BRK remains reset. After one character time, 
and while the line remains spacing, BRK is 
set and BSY is reset. 

When it is not possible to transfer a 
character through the interface, BSY is set. 
In the read mode, BSY is normally set and is 
reset when a character has been received and 
assembled by the interface. 

In the write mode, BSY is normally reset and 
is set while the interface is transferring a 
character output by the processor. When BSY 
resets, the character transfer is complete 
and the interface is ready for the next 
character. The transition of BSY from set to 
reset generates an interrupt, if enabled. 

This bit is set if either or both of the 
status bits OV and BRK are set, or if the 
interface does not respond to the device 
address sent. 

DU is set whenever the power switch on the 
Model 550 is in the OFF position, or the. Line 
key is not depressed (terminal is in local 
mode). (If switch 9, the option switch, is 
on, then the terminal is always on line.) 
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Command Bytes 

ENABLE 

DISABLE 

DISARM 

UNBLOCK 

BLOCK 

WRITE 

READ 

2-10 

When this bit is set and DISABLE is reset, 
interrupts are enabled. 

When this 
interrupts 
interface. 

bit is set and ENABLE is reset, 
are not enabled, and are queued by the 

When both ENABLE and DISABLE are set, interrupts 
are not enabled, and are not queued by the 
interface. All pending interrupts are cleared. 

When this bit is set, the characters read from the 
terminal are echoed back to the Model 550 VDU, in 
addition to beinQ assembled at the interface. 

When this bit is set, characters read from the 
terminal are not echoed back to the Model 550 
screen, but are assembled at the interface; action 
caused by the control codes (DC1 TAB, etc.) 
received from the terminal are prevented. 

When this bit is set, the interface is put in the 
write mode, allowing data to be transferred from 
the processor to the Model 550 Terminal. 

When this bit is set, the interface is put in the 
read mode, allowing data to be transferred to the 
processor from the Model 550 VDU. When makinQ the 
transition from write mode to read mode while 
transferring a character, the hardware waits until 
the character transfer is complete before changing 
to the read mode. Busy (BSY) remains set during 
this time and resets when a character has been 
assembled at the interface in the read mode. 

NOTE 

If the transition is made from the 
write mode to the read mode while a 
character transfer is in progress CBSY 
is set in the write mode), BSY does not 
reset when the character transfer is 
complete; that is, no interrupt is 
generated or queued when the transfer 
is complete, even if enabled at the 
interface. 

When the transition is made from the 
read mode to the wr~te mode~ an 
interrupt is generated as BSY resets 
(if enabled), indicating that the 
interface is ready to transfer a 
character. 
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2.4.4 Programming Notes 

BY programming convention, a Carriage Return CCR) is always 
followed by a Line Feed CLF) at the end of a print line. 

Keyboard 

If the keyboard is operated while the processor is transferring 
data to the Model 550, the output data may be garbled or lost. 
In this situation, the conflict in the data transfers can be 
detected in the program by the response of the V flag in the 
processor condition code following a Write Data (WD ·or WDR) 
instruction. If the V flag is set following a Write Data 
instruction, the write operation was not successful. 

2.4.5 Initialization 

Interface Initialization 

When the initialize switch on the processor display ·panel is 
depressed (or during the power failure/restore sequence), the 
interface is placed in the read mode and interrupts are disarmed. 

Terminal Power Fail/Restore 

As the result of power failure and restore, data in the Model 550 
VDU buffers is lost, and the terminal assumes the reset 
~ondition; the cursor resets to the home position and the buffer 
memory is cleared to spaces. 

2.4.6 Interrupts 

When processor and interface interrupts are 
interface generates an interrupt when: 

1. BSY goes from set to reset. 

enabled, the 

2. The transition is made from read mode to writ~ mode. 
CBSY goes from set to reset.) 

3. BRK goes from reset to set. 
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NOTE 

To force an interrupt to initiate a 
write operation, the interface may be 
placed in the read mode before issuing 
the Output command to enter the write 
mode. This ensures an interrupt on the 
read mode to write mode transition of 
BSY. An alternate method is to execute 
a Simulate Interrupt CSINT) instruction 
while in the write mode. By 
convention, the interface is always 
left in the read mode. 
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2.4.7 Device Number 

The preferred device address for the CLI is X'02'. For a chart 
of preferred addresses, see the 16-Bit Processor User's Manual or 
the 32-Bit Series Reference Manual, Publication Numbers 29-509 
and 29-365, respectively. 

2.4.8 Status Monitoring I/0 

This I/O programming technique uses a program loop that 
interrogates the status of a device until the device is ready for 
data transmission. (See 32-Bit Series Reference Manual, 
Publication Number 29-365, for general programming procedures.) 

2.4.9 Interrupt I/O 

16-Bit Processors (See Appendices for Examples) 

When using immediate interrupts on a 16-bit processor, the 
appropriate Interrupt Service Pointer Table must be set up to 
accommodate a PSW swap. The address of the interrupt service 
routine is placed in the new PSW location so that, when the 
interrupt occurs, control is transferred to the interrupt service 
routine. This routine must begin with an Acknowledge Interrupt 
(ACK or ACKR) instruction, which acknowledges the interrupt and 
obtains the interrupting device's address and status. 

32-Bit Processors (See Appendices for Programming Examples) 

Interrupts are handled via the Interrupt Service Pointer Table. 
Acknowledgement of the interrupt is automatic. (See 32-Bit 
Serie~ Reference Manual, Publication Number 29-365, for general 
programming ~rocedures.) 

2.4.10 Auto Driver Channel I/O (32-Bit) 

This I/0 programming technique is applicable to 32-bit processors 
only. The Auto Driver Channel eliminates the need to process 
every interrupt. Operation of the Auto Driver Channel is 
controlled by the contents of a Channel Command Block CCCB). 
(See 32-Bit Series Reference Manual, Publication Number 29-365, 
for general programming procedures.) 

2.4.11 Automatic I/O Channel (16-Bit) 

Refer to the 16-Bit Processor User's Manual, Publication Number 
29-509, for information on the 16-bit auto driver I/O. 
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2.5 FROGRAMMING ON A PASLA 

2.s.1 Data Fo-rmat 

The PASLA may be programmed to accommodate a variety of character 
formats and baud rates. (See the PASLA Programming Manual, 
Publication Number 29-446.) 

Half-duplex or full-duplex operation is switch-selectable from 
the f~ont panel of the Model 550 to accommodate the correspondin9 
strap options of the PASLA interface. 

Data transfer rates of 110, 200, 300, 600, 1200, 1800, 2400, 
3600, 4800, 7200, or 9600 baud are switch-selectable from the 
front panel of the Model 550. The baud rate selected must equal 
the baud rate of the interface. At 300 baud, each character is 
composed of one start bit (space or zero), seven information 
bits, a parity bit (even, odd, or space), and one stop bit (mark 
or one), for a total of 10 bits per character. (See Figure 2-3.) 

At 110 baud, a second stop bit is transferred, for a total of 11 
bits per character. Figure 2-3 shows character format for a 
PASLA. 

1038 

2 3 4 5 6 7 
MARK 

SPACE 

STARTBIT_J~I L ~ \_NEXTCHARACTER 
DATA BITS START BIT 

10 BITS 

33.3 Ml LLISECOND (300 BAUD) 

OR 

1.0417 MILLISECOND (9600 BAUD) 

Figure 2-3 Character Format 

NOTES 

1. The PASLA interface may be programmed 
for seven data bits plus parity, or for 
eight data bits with no parity. When 
programmed for eight data bits, the 
parity bit transmitted by the terminal 
is included as part of the character 
assembled by the interface. 

2. When the parity type selected is none, 
a space (zero) is transmitted by the 
PASLA as the parity bit for each 
character. 
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2.s.2 Programming Instructions 

The following processor I/O instructions are used to control and 
communicate with the Model 550 VDU: 

2-14 

1. Sense Status (SS or SSR) - This instruction is used to 
determine whether the terminal is ready to transfer 
data, and to determine whether character transfers are 
complete. 

2. Output Command (QC or OCR) - This instruction is used to 
set the interface to the receive or transmit mode and to 
select character format. Two command bytes are required 
to perform these functions with the PASLA: Command 1 
and Command 2. Command 2 is required only once, unless 
the PASLA interface is initialized, or unless a 
character format change is required. PASLA Command 2 
may be issued to either the receive or transmit address. 
(See Status and Command Bytes, Section 2.5.3, for more 
information.) 

3. Write Data (WD or WDR) - This instruction is used to 
output a character byte to the Model 550 VDU. 

4. Read Data CRD or RDR) - This instruction is used to read 
a character byte from the Model 550 VDU. 

5. Acknowledge Interrupt (ACK or ACKR) - This instruction 
(applicable to 16-bit processors only) is used to 
service interrupts. Execution of this instruction 
returns the address in the re9ister specified by R1 and 
returns the status of the interrupting device to the 
second operand. 
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2.5.3 Status and Command Bytes 

Table 2-3 contains the PASLA status and command byte data. 

TABLE 2-3 PASLA STATUS AND COMMAND BITE DATA 

1047 

~ 0 1 2 3 4 5 6 7 
N 

PASU. STATUS OV PF FR RCR BSY EX CARR RING 
or ERR OFF 

CL2S 

RCV DIS EN ECHO- RCT TRANS WRT 
PAS LA COMMAND 1 DTR PLEX or LB or 1 

SND DIS EN OTB RD 

PASLA COMMAND 2 x CLK DATA BITS STOP PARITY 0 
BIT 

X = UNUSED, MUST BE ZERO FOR PASLA 

2.5.4 PASLA Status 

OV* The Overflow COV) status bit is set, in the receive 
side, if the previously received character is not 
read before the present character is assembled. The 
previously received character is lost when the 
character causing the OV condition is assembled. 
Double-character buffering in the PASLA permits a 
full-character grab-time. The OV status bit is 
reset at the next end-of-character, only if the 
failure condition has been cleared by a Read Data 
instruction. In the read mode, when an OV occ~rs, 

the BSY status bit is reset and a Read Data 
instruction must be issued to set the BSY bit. OV 
is disabled in the write mode. 

* These status bits are set in the read side at end-of-character 
time, when BSY is reset. Since resetting BSY causes ~n 
interrupt (if enabled), these bits do not generate individual 
interrupts. A Read Data instruction must be issued to set the 
BSY bit. 
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PF* 

FR ERR* 

RCR 

BSY=1 

BSY=O 

The PF status bit is set, in the read side, when the 
received parity disaqrees with the programmed 
parity. If parity is not selected via an output 
command, this bit remains reset. Once set, the PF 
status bit remains set until a character with 
correct parity is assembled. PF is disabled in the 
write side. 

The Clear to Send (CL2S) status bit is iqnored. 

The Framinq Error status bit is set to indicate that 
the received character does not have one or more 
stop bits~ that is, the line is in the space state 
instead of the mark state at stop bit time. If the 
character has two stop bits, only the first is 
tested, and character assembly terminates after the 
first stop bit. A zero character can signify the 
beginning of a line break sequence. In the case of 
a line break (prolonged space), only the first 
character is assembled. Subsequent characters are 
not assembled until a mark to space transition is 
received. Note that because of this characteristic, 
a line break decision must be based on a single zero 
character with framinq error. Once set, this bit 
remains set until a space to mark transition is 
received. 

The RCR status bit is not used with the Model 550 
VDU. 

The Busy CBSY) bit is set when: 

1. Data Set Ready CDSR) from the terminal is off 
CEX=1). 

2. A character is not yet assembled in the read 
mode. 

3. The interface has not yet transmitted the last 
character in the write mode. 

The Busy CBSY) bit is reset when the interface is 
able to transfer data in the selected mode. An 
interrupt is generated, if enabled, when BSY changes 
from one to zero. 

Data set not ready is indicated by status X'OC'. 

* These status bits are set in the read 
time, when BSY is reset. Since 
interrupt (if enabled), these bits do 
interrupts. A Read Data instruction 
BSY bit. 

side at end-of-character 
resetting BSY causes an 
not generate individual 
must be issued to set the 
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EX 

CARR CFF 

RING 

EXAMINE=OV+PF+DATA SET READY+FRERR. The EX status 
bit is disabled in Full Duplex CFDX) on the write 
side. Loss of data set ready cannot be detected on 
the write side in FDX operation. On the receive 
side, data set ready is indicated by Busy and 
Examine bits being seti other bits may also be set. 
This is equivalent to Device Unavailable (DU). 

The CARR OFF status bit is forced reset by the Model 
550 VDU. 

The RING status bit is not used with the Model 550 
VDU and is forced reset. 

Refer to Figure 2-4 for PASLA data set communication lines. 

1039 

COMMAND 1 
TO 

DATA SET 

PAS LA 
PERKIN-
ELMER 

PROCESSOR I--- ~ATUS { ~ 
FROM 

DATA SET 

DATA LINES{ 

DATA TERMINAL READY ICDI 

REQUEST TO.SEND ICAI 

REVERSE CHANNEL TRANSMIT ISAI 

DATA TERMINAL BUSY 

RING ICE) 

CARRIER ICFI 

DATA SET READY (CC) 

CLEAR TO SEND (CBI 

REVERSE CHANNEL RECEIVE (SB) 

TRANSMITTED DATA (BAI 

RECEIVED DATA (BB) 

r----i 

-
--, 

DATA 
SET 

....._____. 

tt 
DATA 

SET 

Figure 2-4 PASLA - Data Set Communication Lines 
(Remote Terminal Connection) 

2.5.5 PASLA Command 1 Bits 

The PASLA demands two 1-byte output co~mands. In PASLA Command 
1, the DTR, ECHO-PLEX, RCT/DTB, TRANS LB, ani WRT/RD bits are 
shared by the PASLA transmitter and receiver. rhe DIS/EN bits 
are separated for transmit and receive sides. 

DIS/EN In 2-wire Half Duplex CHDX) operation, the unused 
side interrupts remain disarmed; the used side 
interrupts can be enabled or disabled. In 4-wire 
Full Duplex CFDX) operation, these bits must be 
programmed independently as follows: To chanqe 
DIS/EN on the receive side, issue a command with the 
WRT/RD bit reset. To change DIS/EN on the transmit 
side, issue a command with the WRT/RD bit set. (See 
Table 2-4, Disable/Enable Bits.) 

NOTE 

See WRT/RD description for proper command 
sequence. 
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DISABLE 

0 

0 

1 

1 

DTR 

ECHO-FLEX 

2-18 

TABLE 2-4 DISABLE/ENABLE BITS 

ENABLE RESULTING STATE 

0 NO CHANGE 

1 ENABLE 

0 DISABLE (INTERRUPT QUEUED) 

1 COMPLEMENT (CHANGE STATE) 

When the Data Terminal Ready CDTR) command bit is 
set, DTR is turned on to permit the terminal to 
transfer data. When DTR is reset, the line 
indicator on the Model 550 VDU is turned off, and 
data cannot be transferred. 

When the ECHO-PLEX command bit is set, data received 
from the terminal is transmitted back to the 
terminal on the transmitted data (BA) line. The 
PASLA also assembles the character as in the normal 
data mode. When this bit is reset, characters 
received from the terminal are not transmitted back 
to the terminal printer. ECHO-PLEX is used in the 
read mode in HtX operation only, to provide visual 
verification of the data received from the terminal. 
This command must not be issued to the transmit 
side. This bit takes effect immediately; therefore, 
a write to read (with ECHO-PLEX) mode change 
requires transmitting an ASCII DEL character CX'7F') 
as the last character. 

CAUTION 

THIS BIT MUST NOT BE SET WITH 
TKE MODEL 550 VDU IN THE 
FDX MODE; OTHERWISE DOUBLE 
CHARACTERS APPEAR ON CRT 
SCREEN. 
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RCT/DTB 

TRANS LB 

WRT/RD 

The RCT/DTB command bit must always be reset for the 
Model 550 VDU. 

When the TRANS LB command bit is set, a continuous 
space is transmitted to the terminal. This 
condition overrides the ECHO-PLEX feature. If this 
command is issued while data is being transmitted, 
the transmitted data is mutilated. 

The WRT/RD command bit controls Request to Send (CA) 
to the terminal. When· WRT/RD is set, Request to 
Send is gated to the terminal if Data Set Ready* 
CDSR) is active. When WRT/RD is reset, the hardware 
deactivates Request to Send (CA) after the following 
delay: if character transfers are in progress, the 
hardware ensures that the last character has been 
transmitted; it then delays one millisecond to 
permit the last data bit to clear the data set 
before dropping Request to Send (CA) C~xcept as 
noted under ECHO-PLEX). Busy (BSY) is set during 
this line turnaround and does not reset until a 
character is received. However, CL2S, CARR OFF, 
RING, RCR, and DSRDY may still generate interrupts, 
if enabled. The WRT/RD bit is gated to the data set 
as Request to Send. Therefore, in 4-wire Full 
Duplex CFDX) operation, it is essential that a 
command with WRT/RD reset be followed by a command 
with WRT/RD set to ensure that Request to Send does 
not deactivate. 

In 2-wire, Half Duplex CHDX) operation, set WRT/RD 
to Place the PASLA in the write mode; reset WRT/RD 
to place the PASLA in the read mode. 

* Data Set Ready CDSR) does not appear in the status byte on the 
transmit side in FDX operation. The operator must rely on the 
receive side of the adapter for notification of the loss of 
DSR. Loss of DSR on the transmit side in FDX operation does 
not cause an interrupt. It does, however, hold Busy high, thus 
preventing any more end-of-character interrupts. 
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2.5.6 PASLA Command 2 Bits 

Clock Select (CLK SEL) enables one of two baud rates. (See Table 
2-5.) 

TABLE 2-5 PASLA COMftAND 2 CLOCK BITS 

BIT POS 

DATA BITS selects 
including parity). 

1 CLOCK 

0 CLKA (Lowest 

1 CLKB 

the number of 
(See Table 2-6.) 

data 

Baud Rate) 

bits/character 

TABLE 2-6 PASLA COMMAND 2 DATA BITS 

BIT POS 2 3 NO. OF DATA BI'fS 

0 0 5 

0 1 6 

1 0 7 

1 1 8 

(not 

If fewer than eight bits are selected when a Write Data is issued 
in the write mode, the data must be rioht justified and unused 
bits are Don't Care. In the read mode, when a Read Data is 
issued, the character is presented to the processor right 
justified with unused bits (this includes selected parity and 
stop bits) forced to the zero state. 

When the line is 
transmits both. 
stop bit. 

Stop Bit 0=1 Stop Bit 
1=2 Stop Bits 

programmed for two stop bits, the PASLA 
However, the receiv~r samples only the first 

PARITY selects the state of the parity bit to be transmitted and 
received. (See Table 2-7.) 
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TABLE 2-7 PASLA COMMAND 2 PARITY BITS 

BIT POS 5 6 PARITY 

1 0 ODD 

1 1 EVEN 

0 x NONE 

In the write mode, if parity is enabled (bit 5=1), the PASLA 
generates and transmits the selected parity. 

In the read mode, if parity is enabled, the PASLA compares the 
received parity with the selected parity and generates the PF 
status if a discrepancy is detected. 

If parity is disabled (bit 5=0), it is iQnored by the hardware. 
When transmitting, the hardware appends a stop bit after the last 
data bit and, when receiving, disables the parity detection 
circuit. 

NOTE 

The least siQnificant bit of the 
command byte must be a one or a zero, 
as indicated, to permit the hardware to 
distinguish between the two commands. 

2.5.7 Programming Notes 

Half Cuplex (HDX) Operation 

When programming in Half Duplex (HDX) mode with the ECHO-PLEX 
command bit set, enough delay must be allowed for turning the 
line from write to read and vice versa. Transmission of the last 
character must be followed by a null character before a write to 
read line turnaround. This prevents mutilation of the character. 
(See Status and Command Bytes.) 

Miscellaneous 

Some test programs and all operating system programs use a 
back-arrow (..-.) to delete the last character input. To generate 
the equivalent code (ASCII 'SF'), the underline ( ) must be used. 
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2.5.8 Interrupts 

An interrupt is generated, if enabled by the PASLA interface, for 
any of the reasons shown in Table 2-8. 

TABLE 2-8 INTERRUPT CCNDITIONS 

STATUS BIT TRANSITION HDX FDX 
REC TRANS 

RING -- 1 x x 

CARR OFF -- 1 x (RD) x --
CARR OFF ...... 0 x (RD) x ~ 

RCR - 1 x x 

RCR ...... 0 x x -
DSRDY - 0 x x 

*BSY 0 x x 
--CL2S -- 1 x (WRT) --

* An interrupt is also generated in HDX operation 
when going from Read to Write mode if CL2S 
initially equals O; i.e., when CL2S goes from 0 
to 1, which causes a BSY interrupt. 

NOTES 

1. When Model 550 is connected as a local 
terminal, certain transitions shown in 
Table 2-8 are inhibited at the 
interface. (See Status and Command 
Bytes.) 

2. The major difference between the remote 
and local configurations, shown in 
Figure 2-5, is . that the local 
termination does not require the 
extensive hand-shaking sequences 
necessary for switched-line operation. 
Consequently, many of the standard 
RS-232 control and status lines are not 
terminated in the PASLA or the terminal 
for local connections. 

x 

x 
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1040 

RS-232 

PAS LA 

PROCESSOR 

PAS LA 
RS-232 

Figure 2-5 Local and Remote Terminal Connections 

2.5.9 Initialization 

Interface Initialization 

When the initialize switch on the processor display panel is 
depressed (or during the power failure/restore sequence), the 
PASLA is placed in the disable mode. PASLA commands 1 and 2 
should be issued to select format and baud rates. The state of 
the OV, PF, and FRERR status bits cannot be guaranteed; a Read 
Data (RD or RDR) instruction should be issued to ensure that Busy 
is set to prevent an interrupt from the PASLA as the result of 
initialization, before interrupts are enabled. The DTR bit is 
reset. 

The state of command bits DTR, ECHO-PLEX, RCT, TRANS LB, and 
WRT/Rt cannot be guaranteed when power is initially applied. 

Terminal Power Fail/Restore 

As the result of power failure and 
VDU buffers is lost, and the Model 
reset condition. Every eighth 
stop; thus, a manual reset is 
fail/restore sequence. 

Terminal Clear Switch 

restore, data in the Model 550 
550 electronics assumes the 
print position is set as a tab 
necessary following a power 

Momentary operation of the CLEAR and CNTL switches on the control 
panel causes the Model 550 electronics to assume the reset 
condition. The state of the PASLA interface is not affected. 

PASLA Interface 

VOLTAGE 

+SV to +15V 
-5V to -15V 
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BINARY 

0 
1 

SINGLE LINE 

SPACE 
MARK 

CONTROL 

ON 
OFF 
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2.s.10 Device Number 

The PASLA may be strapped to provide a Full Duplex (FDX) 
interface with an even device address for the receive side and an 
odd device address for the transmit side. The PASLA is normally 
strapped for device addresses X'10' and X'11'. There is an 
interrupt flip-flop associated with each side. When strapped to 
provide a Half Duplex CHDX) interface, each side responds to 
either address. 

2.s.11 Sample Programs 

Programming examples for 16-bit and 32-bit processors are shown 
in Ap~endices A and B, respectively. 

2.6 MICRO-I/O BUS PROGRAMMING INFORMATION 

2.6.1 Data Format 

The M51-100 serial Input/Output port is a current loop interface 
on the micro-I/O bus as device number x•co•. 

2.6.2 Status and Command Bytes 

Tables 2-9 and 2-10 contain the serial input/output port status 
and ccmmand bytes. 

TABLE 2-9 SERIAL INPUT/OUTPUT PORT STATUS DATA 

BIT NUMBER 0 1 2 3 4 5 6 7 

STATUS ov 0 BRK 0 BSY EX 0 DU 
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OV (Overflow) 

BRK (Line Break) 

BSY (Busy) 

EX (Examine) 

DU (Device 
Unavailable) 

29-691 ROO 4/79 

The Overflow (OV) status bit indicates that 
one or more characters in the data stream 
were lost; that is, one or more new 
characters were received before the processor 
could read the present character. The 
Overflow indication does not set until the 
processor actually reads the present 
character. The Busy bit then remains reset 
until the OV bit resets. This occurs the 
next time the processor does a read 
operation. Overflow is also reset by the 
RESET command. 

The Line Break (BRK) bit is set when the 
serial input data line is a zero (space) for 
longer than one character period. 
Specifically, BRK sets when a character is 
received that appears to have a Start bit, 
but when the first Stop bit becomes 
necessary, the line is zero. Break status 
remains active until the input data line goes 
to a one (mark), and the character is read by 
the program. 

The Busy CBSY) status bit is set when the 
serial input/output port cannot yet transfer 
a character. In the read mode, BSY is 
normally set. It resets when a complete 
character has been received and is ready to 
be read by the processor. In the write mode, 
BSY is normally reset. It sets after the 
processor writes a character to the interface 
and remains set until the interface transmits 
the character. Thus, when BSY is reset, the 
processor can transfer data with the serial 
input/output port. In the transition from 
BSY set to BSY reset, an interrupt is 
generated. 

The Examine (EX) status bit is set when the 
terminal device is powered down or off-line. 

The Device Unavailable (DU) status bit is set 
when the terminal device is powered down or 
off-line. 
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TABLE 2-10 SERIAL INPUT/OUTPUT PORT COMMAND DATA 

RESET COMMAND 

WRITE DISABLE 

WRITE ENABLE 

READ 

Commands 

WRITE DISABLE 

WRITE ENABLE 

READ 

RESET 

2-26 

0 0 0 0 0 0 1 1 

0 0 0 1 0 0 1 0 

0 0 1 1 0 0 1 0 

1 0 0 1 0 0 1 0 

An output command instruction, X'12', places the 
interface in the write mode with write 
interrupts disabled. In this mode when BSY is 
reset, the processor can write data to the 
interface. 

~ 

An output command instruction, X'32', places the 
interface in the write mode with interrupts 
enabled. In this mode, when BSY is reset, the 
processor can write data to the interface. 

An output command instruction, X'92', places the 
interface in the read mode. In this mode, when 
BSY is reset, a character has been received from 
the Model 550 VDU and is available for the 
processor to read. Interrupts cannot be 
disabled in the read mode. 

This output command, X'03', initializes the 
interface. The OV, BRK, BSY and EX status bits 
are reset and any pending interrupts are 
cleared. The RESET command should be issued 
only once during a program to initialize the 
micro-I/O bus. 

CAUTION 

INVALID OUTPUT COMMANDS CAUSE 
THE MICRO-I/O BUS TO HANG IN 
AN UNUSABLE STATE. 
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2.6.3 Programming Sequences 

Programming Notes 

Characters read from the keyboard ate not echoed back for 
display. The program must perform the character echo. This is 
accomplished by doing a Write Data instruction immediately after 
reading the character. It is not necessary to switch from read 
mode to write mode for the character echo. 

Status Monitoring I/O 

This form of I/0 programming uses loops to continually 
interrogate the device status until a specified condition is met. 
Processor interrupts must be disabled to use this type of I/O. 
(See appendices for programming examples.) 

Interrupt I/0 Control 

When using the immediate interrupt mechanism, the 
Interrupt Service Pointer Table entry must be 
accommodate a PSW swap. (See appendices for 
examples.) 

2.6.4 Interrupts 

appropriate 
set up to 
programming 

In the read mode, interrupts are always 
input/output port interface. The 
interrupt for the following conditions: 

enabled in the serial 
interface generates an 

1. In the read mode, when a character is present in the 
interface (BSY = zero). 

2. In the write enable mode, if the interface can accept a 
character from the processor (BSY = zero). 

3. EXAMINE goes active. 

Interrupts pending in the interface may be cleared by: 

• system initialization 

• output command reset 

• read data or write data instruction 
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The fcllowinQ is a list of salient serial input/output port 
specifications: 

1. Baud rate is selectable to yield 110, 300, 600, 
1800, or 2400 baud. 

1200, 

2 •. Character format is an 8-level, 11-unit code (1 start 
bit, 8 data hits - no parity - and 2 stop bits). 

3. Data is double buffered to permit a full character "grab 
time". 

2.6.5 Programming Instructions 

When not being used for operation control, the Model 550 VDU on 
the serial input/output port is available to any running program 
as an I/O device. The following processor I/O instructions may 
be used to control and communicate with the Model 550 VDU. 

1. Sense Status (SS or SSR) - This instruction is used to 
determine if the Model 550 VDU is ready to transfer 
data. 

2. Output Command (QC or OCR) - This instruction is used to 
initialize the interface and to establish the read or 
write modes. 

3. Write Data CWD or WDR) - This instruction is used to 
out~ut a character to the Model 550 VDU. 

4. Read Data (RD or RDR) - This instruction is used to read 
a character from the Model 550 VDU. 

5. Acknowledge Interrupt (ACK or ACKR) - This instruction 
is used to service interrupt request. Execution of this 
instruction returns the device number in the first 
operand register and the device status in the second 
operand. The interrupt condition is not reset. The 
interrupt is cleared by a read operation in the read 
mode, a write operation in the write mode, or by a RESET 
command. 

2.7 COM~UNICATIONS MULTIPLEXOR PROGRAMMING INFORMATION 

2.7.1 Data Format 

The fixed, optional, and programmable features of the 2-line and 
8-line COMM MUX boards are described in the following sections. 
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2.7.2 Specifications 

The following is a list of COMM MUX specifications: 

• Baud Rates - The following groups of baud rates are provided: 

Group 1: 
Group 2: 
Group 3: 
Group 4: 

50, 110, 1,800, 2,400 
75, 134.5, 2,000, 3,600 
150, 600, 4,800, 9,600 
300, 1,200, 7,200, 19,200 

Group selection is a strappable option, as described in the 
COMM MUX Maintenance Manual, Publication Number 29-650. 
Within a group, baud rate selection is under program control. 

• Maximum number of lines - 2 lines or 8 lines per COMM MUX; 
any combination of 2-wire/4-wire. 

• Character format - The following three independent va~iables 
on the character format are programmable: 

Character size - 5, 6, 7, or 8 data bits 
Parity - Odd, even, or none 
Stop bits - One or two 

• Data Set Control (Programmable) 

a. Data terminal ready (CD) - Program control is provided 
over CD to allow for automatic call reception, 
disconnect, and lockout. 

NOTE 

Parentheses indicate RS-232C 
designations for indicated 
functions. 

b. Reverse channel transmit (SA)* - Permits a supervisory 
signal to be transmitted over a secondary data·path 
while simultaneously receiving data. 

* Optional features in some data sets. 
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c. ReQuest to send (CA) - Active to maintain the COMM MUX 
in the transmit mode. In 2-wire operation, the 
inactive state maintains the COMM MUX in the receive 
mode. 

d. Data terminal busy* - Enables the "make busy" feature 
when available. 

• Data set status - The following lines from the data set 
affect the status bits: CLEAR TO SEND CCB), CARRIER (CF), 
RING (CE), REVERSE CHANNEL RECEIVE (SB), and DATA SET READY 
CCC). 

• Echoplex - A programmable feature for transmitting received 
data back to the data set in addition to assembling the 
character. 

• Other features - The CCMM MUX provides a double-buffered 
character to permit a full character "grab-time." The 
hardware automatically generates and transmits the start bit 
in the receive mode, and it must be present for at least 
one-half a bit time before the character assembly begins to 
reduce the system's noise level. 

• Method of transmission - Serial, asynchronous by character, 
synchronous by bit. 

• Distortion: 

Transmit - The transmit data distortion is +33 per character. 

Receive - The COMM MUX adjusts the data sampling strobe with 
each character received and tolerates a data bit distortion 
of +43~. In addition, the long term transmission rate may 
vary by +5%. 

2.7.3 Transfer Format 

Asynchronous operation requires all characters to be preceded· by 
one start bit (=0) and have at least one stop bit (=1) appended 
after the last data bit or the parity bit, if selected. Start 
and 5top bits delineate characters. A typical format (110 baud) 
is shewn in Figure 2-6. 

* Optional features in some data sets. 
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STOP 
BJTS 

I~ 

IPARITYI• CHARACTER BITS •ISTARTI 
BIT 

--- _ (1) MARK I I I I I I I 7 I 6 5 4 3 2 I 

_J 9.1 I._ ms 

I -,-_-_-__ (0) SPACE 

•---SERIAL DATA FLOW 
100 ms 

Figure 2-6 Typical ASCII Character Format 

NOTE 

To send 7 data bits plus parity, 11 
code elements (bits) are required. 
Therefore, to send 70 bits of useful 
information ~er second, the system must 
operate at 110 baud. 

The hardware generates the single start bit; the character 
size/parity and number of stop bits are under program control. 

2.7.4 Order of Transmission 

Figure 2-7 shows the order of transmission to and from the 
communication line. 

1042 

TRANSMITTING 0 1 2 3 4 5 6 7 

RECEIVING 

~My : _._____! : I~l :----...-! : ____ 1 : l~LS~o; PRocEssoR svTE 

_ . • . . . . . _ TO COMMUNICATION LINE 

FIRST BIT TRANSMITTED 

FROM - LSB 
COMMUN I CATION -....----....---...-_.____,_--i.. __ ,__._.....,.....&...._......i_ ........ 

LINE 

3 6 

FIRST DATA BIT RECEIVED 

TO PROCESSOR 

Figure 2-7 Order of Transmission for Transmitting/Receiving 
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NOTE 

Some terminals require the MSB to be 
transmitted (or received) first. For 
such terminals, the program should 
present the data with the MSB of the 
data in byte position 7; this may be 
performed through the translation 
option of the auto-driver channel on 
32-bit processors. 

2-31 



2.7.5 Programming Instructi~ns 

The COMM MUX continually multiplexes signals being transferred 
across up to eight separate lines. Each line requires its own 
format characteristics while in use. Processor line drivers must 
be programmed differently for each type of line use. The drivers 
incorporate processor I/0 instructions to communicate with the 
COMM !UX and to affect appropriate COMM MUX register changes as 
required for each line type. The following paragraphs describe 
the instructions. 

2.7.6 COMM MUX Program Instructions 

Sense Status (SS or SSR) 

The Sense Status instruction is used to 
transfers are complete and correct, 
associated data set status. 

Output Command (OC or OCR) 

determine if character 
and to interrogate the 

The Output Command instruction is used to answer or disconnect 
calls, to set the COMM MUX in the receive or transmit mode, and 
to select the character format. Two command bytes are required 
to perform these functions. 

Write Data (WD or WDR) 

The Write Data instruction is used to load the output character 
into the COMM MUX data register. 

Read tata (RD or RDR) 

The Read Data instruction is used to read an assembled character 
into the processor. 

Ackno~ledge Interrupt CAI or AIR) 

The Acknowledge Interrupt instruction is used to service 
interrupts. Execution of this instruction returns the address 
and status of an interrupting line. This instruction is used 
only for the 16-bit processors. 

2.7.7 Communication Instructions 

The CCMM MUX accommodates communication instructions in the 
communication processors (Models 50, SS, and 60). 

2.1.a Auto Driver Channel (ADC) 

The CCMM MUX may be used with ADC on the 32-bit processors. 
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2.7.9 Status and Command Bytes 

Table 2-11 contains the COMM MUX status and command byte data. 

TABLE 2-11 COMM MUX STATUS AND COMMAND BYTE DATA 

1048 

BIT NUMBER 8 9 10 11 12 13 14 15 

ov PF FR RCR BSI EX CARR RING 
COMM MUX STATUS or ERR OFF 

CL2S 

RCV DIS EN 
COMM MUX DTR ECHO- RCT TRANS WRT 
COMMAND 1 SND DIS EN PLEX or LB or 1 

DTB RD 

COMM MUX COMMAND 2 CLKB CLKA BIT SEL STOP 
BIT PARITY 0 

2~7.10 COMM MUX Status Bits 

Refer to Figure 2-8 for COMM MUX - Data Set Communication lines. 

OV* The Overflow status bit is set to one if the 
previously received character is not read before the 
present character is assembled. Double-character 
buffering in the COMM MUX Permits a full-character 
"grab-time". The OV status bit can be one in the 
receive side only. It is reset at the next 
end-of-character, only if the failure condition 
disappears (i.e., is cleared by a Rea1 Data 
instruction). The character causing overflow is 
assembled and the previous character is lost. 

*These status bits are set at· end-of-character time when the 
bit is zero. Since resetting Busy causes an interrupt 
enabled), these bits do not generate individual interrupts. 
this point, a read data instruction must be issued to set 
BSY bit. 

BSY 
(if 
At 

the 
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PF* 

FR ERR* 

In the read mode, this bit is one when the received 
parity disagrees with the programmed parity. If 
parity is not selected via an output commani, this 
bit remains zero. Once set, the PF status bit 
remains set until the failure condition disappears 
(i.e.1 a character with correct parity is 
assembled). 

The lack of Clear-To-Send signifies that the modem 
can no longer transmit data. In the write mode, 
this status bit set indicates that clear-to-send 
(CB) is not being received from the data set. (See 
Figure 2-8.) This condition also forces BSY=1 on 
the transmit side. A transition from CL2S=O to 
CL2S=1 causes an interrupt, if enabled. 

The Framinq Error status bit is set to one to 
indicate that the received character has no stop 
bit(s); that is, the line is in the space state 
instead of the mark state at stop bit time. If the 
character has two stop bits, only the first is 
tested, and the character assembly terminates after 
the first stop bit. If a framing error occurs, the 
character is assembled. A zero character can 
signify the beginning of a line break sequence. In 
the case of a line break (prolonged space), if the 
line remains spacing, only the first character is 
assembled. Subsequent space characters are not 
assembled until a mark to space transition is 
received. Note that because of this characteristic 
where the line break facility is being employed, a 
line break decision must be based on a single zero 
character with framing error. Once set, this bit 
remains set until the assembly of a character with 
a stop bit. 

* These status bits are set at end-of-character time when the BSY 
bit is zero. Since resetting Busy causes an interrupt (if 
enabled), these bits do not generate individual interrupts. At 
this point, a read data instruction must be issued to set the 
BSY bit. 
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RCR 

BSY 

EX 

CARR OFF 

RING 

Reverse Channel Receive (SB) is an option in some 
2-wire data sets (e.g., 202C). This status bit is 
set if the reverse channel line from data set is on. 
This bit is reset if the reverse channel line from 
data set is off. If the data set does not have the 
reverse channel option, this status bit is always 
inactive. Either transition of this signal causes 
an interrupt, if enabled. 

If the BSY status bit is set, the following occurs: 

1. Data set ready CCC) from the data set is off 
(EX=1). 

2. Character is not assembled in read mode. 

3. ·Clear to send (CB) is off (CL2S=1) in write 
mode. 

4. When the interface has not yet transmitted, 
the last character is in the write moie. 

If the busy status bit is reset, the interface can 
transfer data in the read/write mode. An interrupt 
is generated, if enabled, when the busy status bit 
changes from a one to a zero. When an overflow 
occurs in the read mode, the BSY status bit is reset 
to zero and a read data instruction must be issued 
to set the BSY bit to its correct Cone) state. 

Examine=OV+PF+DATA SET READY + FRERR. This bit is 
disabled in FDX on the write side. Loss of Data Set 
Ready (CC) cannot be detected on the write side in 
FDX operation. On the receive side, Data Set Ready 
is indicated by busy and examine being one. 

CARR OFF is one to indicate that no valid incoming 
data is being received. In the received side, this 
bit is one to indicate that Carrier (CF) is not 
being received from the data set (see Figure 2-8). 
In the write mode, this status bit is zero ·when 
Request to Send (CA) is active. If enabled, a 
transition of this status bit in either direction 
causes an interrupt. 

RING is one when the RING (CE) signal from the data 
set is active. This indicates the receiving of a 
call. An interrupt is generated, if enabled, when 
RING changes to one. In 4-wire operation, RING is 
always zero on the transmit (send) side. The ring 
status represents the present state of the 
equivalent data set signal. (See Figure 2-8.) 
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550 

2~7.11 COMM MUX Command 1 lnstruction Bits 

The COMM MUX needs two 1-byte output command instructions, 
Command 1 and Command 2. The Command 1 instruction byte sets up 
the interrupt conditions and the modem controls. In the Command 
1 instruction, the DTR, ECHOPLEX, RCT/DTB, TRANS LB, and WRT/RD 
bits are shared by the transmitter and receiver. The EN/DIS 
bits, however, are separate for transmit and receive sides. 
Command 1 instruction bits are: 

DIS,EN 

2-36 

If the disable bit is reset and the enable bit is set, 
interrupts are enabled. Interrupts are queued if the 
disabled bit is set and the enable bit is reset. If 
both the disable bit and the enable bits are set, 
interrupts are disarmed (no interrupts are queued); 
but if both are reset, no chanqe occurs. 

In 2-wire operation, the unused side interrupts remain 
disarmed. The used side interrupts can be enabled or 
disabled. In 4-wire operation, these bits must be 
independently programmed as follows: 

• To change EN/DIS on the receive side, issue a 
command with the WRT/RD bit = o. 
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DTR 

ECHO­
PLEX 

RCT/DTB 

TRANS LB 

• To change EN/DIS on the transmit side, issue a 
command with the WRT/RD bit = 1. 

• The WRT/RD bit is gated to the data set as Request 
to Send. Therefore, in 4-wire operation, a 
command with WRT/RD = O must be followed with a 
command WRT/RD = 1 to ensure that Request to Send 
does not deactivate. 

Data Terminal Ready (CD) to the data set. When this 
command bit is set, CD is turned on, .allowing 
answering an incoming call automatically. This line 
must be on to permit the data set to enter and remain 
in the data mode. When this bit is reset, it does not 
permit automatic answering of an incoming call and 
causes an existing connection to disconnect if held 
reset for a period specified by the manufacturer of 
the data set. (See Figure 2-8.) 

When this bit is set, data received from the data set 
is transmitted back to the data set on the Transmitted 
Data (BA) line. (See Figure 2-8.) The COMM MUX also 
assembles the character as in the normal data mode. 
This feature is normally used for 4-wire FOX operation 
in the read mode tc provide visual verification at the 
terminal of data received by the computer. This 
command must not be issued to the transmit side. In 
the 2-wire HDX read mode, the RQ2S line is not active. 
If the associated data set requires RQ2S to be active, 
the data does not pass to the communication link. 
This bit takes effect immediately. Therefore, a write 
to read (with echo-plex) mode change requires 
transmitting X'FF' Can ASCII DEL character) as the 
last character. 

Not used with 550 VDU. 

When this bit is set, a continuous space is 
transmitted to the data set. This condition overrides 
the echo-plex feature. If this command is issued 
while data is being transmitted, the transmitted data 
is mutilated. 
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WRT/RD 

1044 

This command bit controls Request to Send (CA) to the 
data set. (See Figure 2-8.) When this bit is set, 
Request to Send is gated to the data set if Data Set 
Ready* (CC) is active. When this bit is reset, the 
hardware deactivates Request to Send (CA) after the 
following delays: If character transfers are in 
progress, the hardware ensures that the last character 
has been transmitted. It then delays one millisecond 
to permit the last data bit to clear the data set 
before dropping Request to Send (CA) (except as noted 
under ECHO-PLEX). BSY is set during this line 
turnaround and does not reset until a character is 
received. However, CL2S, CARR OFF, RING, RCR, and 
DSRDY may still generate interrupts, if enabled. (See 
Figure 2-9.) In 2-wire operation, setting this bit 
places COMM MUX in the write mode; resetting this bit 
places COMM MUX in the read mode. In 4-wire 
operation, this bit is normally programmed set except 
as noted in DIS,EN. 

TO 
D.S. 

FROM 
DATA SET 

c..? a: ~ ~ CONDITION 
~ a: a: -' 
a: 5 ~ (.) 

STATUS 

X'48' (SNDl 
RING - 1 X'OF' (RCV) 

X'48' (SNDl 

RING - 1 X'OF' (RCV) 

COMMENTS 

} 

IN FOX, RING INTERRUPT AND STATUS 
IS GENERATED ON RECEIVE SIDE ONLY 

- - - - - - - - - i-:-------------------1 
X'48' (SNDl 
X'OE' (RCV) COMMAND OTA ANSWERS CALL 

- - - - - - - - - 1-------------------1 
X'48' (SNDl 
X'OA' (RCV) DSROY ACTIVE - - - - 1---------
X'48' (SNDl 

- ~ARRqf_~ ~·os· (~V.!_ 

x·o· (SNDI 

INTERRUPT ON RECEIVE SIDE 

INTERRUPT ON SEND SIDE. THE l~DAPTER 

MAY TRANSMIT NOW. CHARACTER ASSEMBLY 

_f L2s-=-!:..1 _JS'os· ( RCVL 1---M_A_Y_.;..<;:_oM_M_E_N_c_e _sH_o_R_T_L Y_A_F_T_E.1_~ _cL_2_s _= _1._----1 

NOTE 1: CARR OFF AND DSROY FORCED LOW ON TRANSMIT SIDE. 
NOTE 2: REVERSE CHANNEL NOT APPLICABLE IN FOX (RCA= OJ 

Figure 2-9 Answering Calls 

* Data Set Ready (CC) does not appear in the status byte on the 
tran~mit side in FOX operation. The receive side of the 
adapter shows the loss of Data Set Ready (CC). Loss of Data 
Set Ready on the transmit side in FOX operation does not cause 
an interrupt. It does, however, hold Busy high, thus 
preventing further end-of-character interrupts. 
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2.1.12 COMM MUX Command 2 Instruction Bits 

The Command 2 instruction byte sets up the Universal Asynchronous 
Receiver/Transmitter (UART) and the baud rate generator within 
the COMM MUX. The Command 2 instruction bits are as follows: 

CLKB,CLKA 

BIT SELECT 

Without strappinq, each COMM MUX normally is set 
-to allow for the group 4 baud rates as shown 
below. As described in the COMM MUX Maintenance 
Manual, Publication Number 29-650, any one of 
groups 1, 2, and 3 may be chosen optionally, 
instead, by proper strapping during installation. 
The CLK bits (CLKB and CLKA) within the Command 2 
instruction select one of the four baud rates 
within the installed group as follows: 

STRAP CLK BITS BAUD 
OPTION CLKB CLKA RATE 

(Bit 8) (Bit 9) 

0 0 50 
0 1 110 
1 0 1,800 

Group 1 1 1 2,400 
0 0 75 
0 1 134.5 
1 0 2,000 

GrouQ 2 1 1 3,600 
0 0 150 
0 1 600 
1 0 4,800 

Group 3 1 1 9,600 
0 0 300 
0 1 1,200 
1 0 7,200 

Group 4 1 1 19,200 

These bits select the · number of data 
bits/character (not includino parity). 

BIT 
10 11 NUMBER Or~ DATA BITS 

0 1 5 
0 1 6 
1 0 7 
1 1 8 
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STOP BIT 

PARITY 

2-40 

If fewer than eioht data bits are selected when a 
write data is issued in the write mode, the data 
must be right-justified and unused bits are Don't 
Care. In the read mode, when a read data is 
issued, the character is presented to the 
processor right-justified with unused bits forced 
to the zero state. 

0=1 
1=2 

Stop bit 
Stop bit 

When the line is programmed for two stop bits, the 
COMM MUX transmits both. However, the receiver 
samples only the first stop bit. 

These bits select odd, aven, or no parity. 

BIT 
13 14 PARITY 

1 0 ODD 
1 1 EVEN 
0 x NONE 

In the write mode, if parity is enabled (bit 
13=1), the CCMM MUX generates and transmits the 
selected parity. 

In the read mode, if parity is enabled, the COMM 
MUX compares the received parity with the selected 
parity and generates the PF status if a 
disagreement is detected. 

If parity is disabled (bit 13=0), the hardware 
ignores parity. When transmitting, the hardware 
appends stop bit(s) after the last data bit •nd, 
when receiving, disables the parity detection 
circuit. 

NOTE 

The least significant bit (bit 15) of 
the command byte must be a 1 or o, as 
indicated, to permit the hardware to 
distinguish between the two commands. 
Command 2 should never be issued while 
data transfer is in proqress. 
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2.7.13 Operations 

COMM MUX programmers must consider the programming sequences for 
specific line types, interrupt control logic, initialization 
procedure, and device numbers. 

2.7.14 Programming Sequences 

The following paragraphs illustrate switched line, leased line, 
and half-duplex operation. 

2.7.15 Switched Line Operation 

To originate a call, the operator depresses the TALK key on the 
data set and dials the desired number. When the call is 
answered, a carrier is heard (being sent by the data set 
receiving the call). The operator then depresses the DATA key. 

The cperator can now hang up and depress the AUTO key to return 
the equipment to automatic receive following this call. When the 
DATA key is depressed (the data light remains lit for the 
duration of the call), the EX status bit resets (Data Set Ready) 
(CC) as does the CARR OFF status bit. The EX status bit does not 
reset if the last state was an overflow, framing error, or parity 
error. The COMM MUX should be initialized to the read mode and 
thus be interrupted by the receiving carrier. When CARR OFF 

.resets, the COMM MUX should be switched to the write mode to 
transmit data. Following the call, both sets (originating and 
receiving) should be issued a command read with DTR reset to 
disconnect. This procedure is typical, but not necessary. The 
user can design his own handshaking sequence. Figures 2-9 and 
2-10 show timing sequences for answering calls and line 
turnaround. Wide variations between data set characteristics and 
common carrier procedures may modify the operating procedures. 
The user should ensure that the characteristics of the devices 
connected to the COMM MUX are compatible with the descriptions in 
this specification. 

In Figure 2-9A, DTR and RQ2S are initially off. The status is 
X'OE' before RINGing starts. The RING cau$es an interrupt and a 
status of X'OF'. The RING status bit is set for the perlod of 
the RING from the data set. 
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When RING resets, the status is X'OE' and another interrupt is 
generated each time RING 1. RING continues until the 
program sets DTR to answer the call. Shortly after DTR is set, 
the data set responds with (DSRDY=1), causing EX • o. The 
status at this time is X'OA' (BSY=1 and CARR OFF=1). 

When the data link is established, the data set turns CARR ON, 
thus _generating an interrupt and a status of X'08' (BSY=1). If 
the adapter remains in the receive mode, busy stays active until 
a character is received. If the adapter transmits first, the 
program turns R02S on (command with the WRT bit set). With RQ2S 
on, the data set responds with CL2S=1. Since this bit is 
initially reset, an interrupt is generated when R02S is turned on 
and another interrupt is generated when the data set responds 
with CL2S=1. The adapter may now transmit. 

Figures 2-9 and 2-10 assume ideal conditions. For example, in a 
typical switched network environment, more than one interrupt may 
be generated as carrier is initially established, or the received 
data from the local data set may be active during a connect or 
disconnect sequence. These problems can be attributed to the 
type (manufacturer) of data set used, the options implemented in 
the data set and the switched network. In particular, if the 
received data from the data set is active before carrier is 
established, the COMM MUX commences to assemble a garbled 
character. This can result in a receive busy interrupt with any 
or all of the character status bits set CPF, FRERR, OV). These 
status bits then remain set until a read data is executed (to set 
BSY and reset OV) and a valid character is received (to reset PF 
and FF.ERR). 

2.7.16 Leased Line Operation 

Because a connection is permanently established in leased line 
operation, no dial-up or disconnect is needed. Both stations are 
normally initialized to the read mode. Either end can originate 
a transfer by going into the write mode, which causes the 
receiving station to interrupt when the carrier appears. Upon 
receiving characters, the receiving end is in the read mode and 
a data transfer takes place. The exact handshaking protocol 
depends on the user. 
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2.7.17 Half-Duplex Operation 

In half-duplex operation, only one terminal can transmit at any 
one time. To change the direction of transmission, the channel 
must be turned around. The processor turns the line around when 
it has a message to transmit. Data sets (e.g. 202C type), 
normally used in half-duplex operation, may be equipped with the 
reverse channel option that is used to signal the requirement to 
reverse the direction of transmission or to break the data flow. 
An important operating convention affecting reverse channel 
operation results from the p~esence of echo suppressors in 
long-~istance lines. These suppressors normally disallow 
transmission of an echo. 

In data communications, the echo suppressor must be disabled, so 
simultaneous transmission in both directions (main channel and 
reverse channel) is possible. The echo suppressor becomes 
reenabled if the tone on the line is absent for a period 
exceeding 100 milliseconds. To prevent reenabling of the echo 
suppressor, the reverse channel should be held on (high) when the 
main channel is off and vice versa. This convention ensures that 
a tone is on the line at all times. 

The reverse channel is normally held on when the p~ocessor is 
accepting data. The processor signals its desire to transmit by 
lowering (off) the reverse channel and switching to the writ~ 
mode. The receiving terminal introduces a program delay allowing 
its reverse channel to be turned on and enabling its read mode • 

. This delay can be 200 to 1200 milliseconds. If the receivinq 
device signals through the reverse channel that it is ready to 
receive data, this can be used instead of a program delay. When 
the processor is transmitting, a break condition sent from the 
terminal signifies that it wants to transmit. This break 
condition is indicated by the receive reverse channel going from 
on (high) to off Clow). The processor should then raise its 
reverse channel lead high (on) and transfer to the read mode. 
The interface automatically introduces the necessary time delay 
before presenting data to the processor, ensuring valid data 
transfer instead of transition noise. 
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2.7.18 Interrupts 

The COMM MUX has interrupt control logic that scans all interrupt 
sources in the system. This logic has the following 
characteristics (see Table 2-12 for interrupt conditions): 

2-44 

1. If an interrupt is detected, the hardware assigns 
priority to the line with the lowest address. In 4-wire 
operation, this is always the receive side. 

2. When an interrupt is detected on the transmit or receive 
side of a given line in 2-wire operation, the address of 
the receive side (even) is always returned. 

3. In 2-wire operation, the side not being used has 
interrupts disarmed (not queued). 

4. If an interrupt is present on an enabled line, it can 
become queued in the interrupt scanner even if the 
interrupt is disabled before it is serviced. This 
condition can result in an interrupt from a disabled 
line. Servicing this interrupt clears the attention 
flip-flop on this line while disabledo Software is 
designed to ignore any interrupt from the device once it 
is disabled. 

TABLE 2-12 INTERRUPT CONDITIONS 

FDX 
INTERRUPT CONDITION HDX REC TRANS 

BING - 1 x x -
CARR OFF - 1 x (RD) x -
CARR OFF - 0 x (RD) x 
RCR ~ 1 x x ~ 

. 
RCR .~ 0 x x -
DSRDY ~ 0 x x -
*BSY - 0 x x __. 

CL2S ~ 1 x (WRT) 

* An interrupt is also generated in 2-wire 
operation when goin~ from read to write mode 
if CL2S initially eQuals a O; i.e., CL2S 
going from a zero to a one causes a BSY 
interrupt. 

x 

x 
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2.7.19 Initialization 

When the initialize pushbutton on the display panel is depressed 
(or ~ower failure restart sequence), the OV, PF, and FR ERR 
status bits cannot be guaranteed; therefore, the programmer 
should ignore these bits on the first interrupt. The COMM MUX is 
issued an output command to disable interrupts. Because an 
interrupt line may be active upon initialize or power up, a 
number of interrupt acknowledge instructions should be executed 
at that time. Also, a read data should be issued to all 
receivers to ensure that the busy bit equals a one. 

2.7.20 Device Number 

The COMM MUX has contiguous addressing with the lowest address 
X'10'. This is a switch option. Two consecutive addresses are 
assigned to each u-wire line, with the even address for the 
receive side and the odd address for the transmit side. In 
2-wire operation, each side responds to either address. In 
4-wire operation, only one Command 2 is required. Command 2 
should never be issued while a character transfer is in progress, 
because it may mutilate the character (transmit or receive). 

2.7.21 Sample Programs 

Appendix A and Appendix B contain sample flow charts and program 
. listings for 16-bit and 32-bit processors, respectively. 

2.8 FSCAPE PROGRAMMING INFORMATION 

The Mode]. 550 VDU can enable the program to accomplish special 
functions that format the screen or put the display into the 
desirEd ~ode. Cursor positioning, moving the cursor one position 
vertically or horizontally, clearing of one line or the whole 
screen, and "clear" functions are available. 

To initiate an ESCAPE function, the ESCAPE character is o~tput 
(normally "ESC"=X'1B') and followed with the upper-case letter to 
execute the desired result. This must be ~ollowed by a third 
character to execute the desired function. This third character 
is either the next character to be displayed or a pad character. 

When reading the cursor address on a half-duplex device, the line 
must be immediately turned around with an output command and a 
dummy read is issued to clear the present interface buffer. When 
busy goes active on either a half-duplex or a full-duplex 
interface, the 2-character cursor position can then be read. If 
a read is not issued before the end of the character period, an 
overflow takes place and the character is lost. 

Refer to Table 2-13 for the available multicode sequences. 
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TABLE 2-13 ESCAPE CODE SEQUENCE 

CODE ACTION 

ESC A 

ESC B 

ESC C 

ESC D 

ESC H 

ESC X 
character 

ESC Y 
character 

ESC K 

ESC I 

ESC 

ESC ESC 

2-46 

Cursor up. 
Moves cursor up by 1 line. If in line 1, cursor 
wraps around to line 24. 

Cursor down. 
Moves cursor down by 1 line. If in line 24, moves 
display up by 1 line. 

Cursor right. 
Moves cursor 1 position to the right. When cursor 
is moved beyond position 80, the cursor wraps around 
to position 1 of the followin9 line. 

Cursor left. 
~aves cursor 1 position to the left. When cursor is 
moved beyond position 1, the cursor wraps around to 
position 80 of the previous line. The code is 
ignored if the cursor is at the home position. 

Cursor home. 
Moves cursor to position 1, line 1 (home). 

Direct cursor address - line position. 
Moves cursor vertically to any line as specified by 
the character following "X". The code is ignored if 
it exceeds 24 lines. 

Direct cursor address - character position. 
Moves cursor horizontally to any position on a line. 
The character following "Y" specifies the character 
position. 

Clear all. 
Clears display memory to spaces and homes the 
cursor. ESC K needs 20 ms to complete the 
operation. Thus, the programmer should ins~rt 
sufficient nulls as filler data (20 at 9600 baud). 

Clear line. 
Clears the line (reset to spaces), starting with the 
present position of the cursor through the end of 
the line. ESC I needs 20 ms to complete the 
operation. Thus, the programmer should insert 
sufficient nulls as filler data (20 at 9600 baud). 

(followed by a non-ESC character) 
ASCII characters other than A, B, C, D, H, X, Y, K, 
and I are stored in the display memory as data. 

When a second ESC code follows an ESC, the second is 
displayed, but is not used to generate any ESC code 
sequences with following characters. 
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TABLE 2-14 CURSOR ADDRESSING (IN FULL ASCII MODE) 

ASCII 
CHARACTER 

CSP) 
I 
" 
# 
$ 

" & 
• 
( 
) 

* 
+ 
• 
-. 
I 
0 
1 
2 
3 

4 
5 
6 
1 
8 

9 . . . , 
< 
= 

> 
? 
@ 

A 
B 

c 
D 
E 
F 
G 

LINE or ASCII LINE or 
COLUMN CHARACTER COLUMN 

1 H 41 
2 I 42 
3 J 43 
4 K 44 
5 L 45 

6 M 46 
7 N 47 
8 0 48 
9 p 49 

10 Q 50 

1.1 R 51 
12 ) LINE s 52 
13 NUMBER T 53 
14 u 54 
15 v 55 

16 w 56 
17 x 57 
18 y 58 
19 z 59 
20 [ 60 

21 \ 61 
22 J 62 
23 

,.. 
63* 

24 64 -25 , 65 

26 a 66 
27 b 67 
28 c 68 
29 d 69 
30 e 70 

31 f 71 
32 

I 

72 ·g 
33 h 73 
34 1 74 
35 j 75 

36 k 76 
37 1 77 
38 m 78 
39 n 79 
40 0 80 

NOTE 

To move cursor to column 50, line 5, 
depress (in sequence) MULT, Y, Q, and 
MULT, X, $, (NULL). 

*Can be positioned or read up to 10/1/77. After 10/1/77, full 
table applies. 
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YES 

START 1 

DISABLE INT. 
@PROCESSOR 

LEVEL 

PUT 
PASLAIN 

WRITE MODE 

SENSE 
STATUS 

NO 

WRITE A 
CHARACTER 

YES 

PASLAIN 
READ MODE 
(ECHO-PLEX) 
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APPENDIX A 
16-BIT PROGRAMMING EXAMPLES 

FLOW CHART FOR PASLA PROGRAMMING 
LOCAL TERMINAL, HALF DUPLEX OPERATION 

SENSE 
STATUS 

READA 
CHARACTER 

SET UP 
NEWPSW 

ENABLE 
PASLA 

INTERRUPTS 
(WRITE MODE) 

ENABLE INT 
@PROCESSOR 

LEVEL 

HANG HERE 

INTERRUPT 
RECEIVED 

ACKNOWLEDGE 
INTERRUPT 

NO 

WRITE A 
CHARACTER 

SET DONE 
FLAG 

HALT 

HALT 

HALT 

A-1 
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INT7 

YES 

X'46'+-INTB 

INT8 

DELAY 

HANG HERE 

A-2 

APPENDIX A (Continued) 

FLOW CHART FOR PASLA PROGRAMMING (Continued) 
REMOTE TERMINAL, FULL DUPLEX OPERATION 

START 2 

DISABLE INT. 
@PROCESSOR 

LEVEL 

SET UP 
NEWPSW 
@X'44' 

DISABLE 
WRITE SIDE 

INT. 

SENSE 
STATUS 

ENABLE 
READ SIDE 

INT. 

DUMMY 
READ 

ENABLE PROC. 
INT. PUT IT 

IN WAIT STATE 

INTl 

DTRTO 
DATA SET 

X'46'+1NT3 

INTJ 

INT4 

READ 
CHARACTER 
IN BUFFER 

YES 

R02S TO 
DATA SET 

WRITE A 
CHARACTER 

FROM BUFFER 

X'46'+1NT6 

OTA •0 
TO DISCONNECT 

INT6 

YES 

X'46'+1NT7 
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PASLA PRObRAMMING EXAMPLES FOR l~-BIT PROCESSOR PAGE 1 14:H,:05 11/30/79 

ASSEMBLED BY CAL 03-066R07-00 l 32-BJT J 

1 PKOG t>ASLA PROGRAMMING EXAMPLES FOR 16-BIT PROCESSOR 
;:> CROSS 
,Z, TAR GT 16 
4 WIDTH 120 
5 * 6 * THESE EXAMPLES UEMO~STRATE SEQUENCES TO PROGRAM PASLA IN 
7 * VARIOUS ENVOIRNMENTS. THE TER~INAL ! PASLA INTERFACE SHOULD 
0 * BE STRAPPED I CONNECTED AS ME~TIONED IN INDIVIDUAL EXAMPLE. 
9 * 10 * REGISTER ASSIGN~lNTS 

11 * 0000 0001 12 MSG EQU 1 MESSAGE START ADDRESS 
ouuo ouo2 i:z, RCV EQU 2 PASLA (RECEIVE> ADDRESS 
lJOUO Oli03 14 SNO EQU 3 PASLA (SEND> ADDRESS 
oouo UIJOit 15 CHAR EQU 4 CHARACTER BEING TRANSFERRED 
ouuo 0005 16 WORK (l:ilU 5 WORK REGISTER 
ouuo 0006 17 DONE EQU 6 EXAMPLF DONf FLAG 
ouoo Qu07 l~ DEV EQU 7 PASLA CHDX> ADDRESS 
ouoo OOU8 19 STAT EGIU 8 PASLA STATUS 
ouuo OU09 20 REPEAT EQU 9 EXAMPLE START ADDRESS 
0000 oooi: 21 LINK EWU 15 LINK REGISTER 

:?2 * :?3 * OUIJO ouo4 24 EX EQU .. EX BJT IN STATUS BYTE IS ONE 
ouuo ouua 25 BSY EQU 8 BSY BIT IN STATUS BYTE IS ONE 
0000 ouoa 26 CARRY EQU 8 CARRY FLAG IN PSW IS ONE 

?1 * 

PS21000.0 
PS210020 

PS210030 
PS2100&JO 
PS210050 
PS210060 
PS210070 
PS210080 
PS210090 
PS210100 
PS210110 
PS210120 
PS210130 
PS21oic.o > P~210150 I'd 
PS210160 tO 
PS210170 tz:I 
PS210180 z 
PS210190 t7 
PS2102.00 H 

PS210210 >< 
pS210220 > 
PS210230 
PS21021JO -PS210250 n 
PS210260 0 

tf 
cT ..,. 
~ 
c:: 
tD 
p. -



> PASLA PROGRAMMING EXAMPLES FOR 16-BIT PROCESSOR PAGE ·2 1q.:1&:05 11130/79 
I LOCAL TERl'1INAL• HALF-DUPLEX PASLA OPERATION 
~ 

29 * PS210280 
30 * TTY• CRT OR GOT SHOULD BE INTERFACED THROUGH PASLACHD~> INTERFACE PS210290 
31 * CRT/GOT SHO~LD BE STRAPPED FOR HALF-DUPLEX OPERATION PS210300 
32 * THE FOLLOWI~G EXAMPLE IS FOR l&•BIT PROCESSOR PS210310 
33 * START EXECUTION m STARTl PS210320 
3 .. * PS210330 
35 * WR ITt. CHARACTERS & READ KEYS USING SENSE STATUS LOOP PS2103 .. 0 
36 * WRITE CHARACTERS UNDER INTERRUPT CONTROL PS2103!0 
37 * PS2103'0 
38 * PS210370 

OOOOf< U7b6 39 STARTl XAR OONE•DONE PS210380 
0002R 95~& 40 EPSR WORKtOONE DISABLE INT m PROCESSOR LEVEL PS210390 
OOO'+R C8'JO OOOOR 41 LUAI REPlAT,STARTl PS210 .. 00 
0008R 4870 U~U8R 42 LH OEV1DEVADR GET PASLA nEVICE ADDRESS PS210'10 
OOOCK OE70 020ER 43 oc UEV•SECONO SET PASLA AS PER SECOND CO"MAND PS210 .. 20 
OOlOR l)E70 020FR 44 oc DEV•DISWRT WRITt. MOOE PS210130 > 
0014R C810 0218R 45 LDAI MSG1,.SG1 CMSGt : MESSAGE START ADDRESS PS210 .... 0 "'O 

46 * PS210'SO ~ 
tzj 

0018R 03 1+1 0000 'H E>ef'llP1A LB CHAR t 0 Oi!SG J PS210460 :z: 
OOlCR 41FO 00A2R 48 BAL LINK•OUTCHR OUTPUT A CHARACTER PS210•70 t:J 
0020R 2611 49 AIS MSG•l PS210480 H 

0022R C510 022AR 50 CLAI MSGt,.SGlENO PS210 .. 90 >< 
0026R 2U87 51 BLS EXMPlA LOOP TILL •TYPE 123,567890• OUTPUTED PS210500 > 0028R OE70 0210R 52 oc DEVtDISRO SELECT READ "ODE <ECHO-PLEX» PS210510 
002CM 9875 53 ROR DEV•WORJ( OU""' READ TO SET BSY PS210520 ....... 
002ER '+lf 0 OOAER 54 BAL LINK•DELAY LINE TURN AROUND DELAY PS210550 n 
0032R 0711 55 XAR MSG1"SG PS2105 .. 0 0 

56 * Ps21nso ::I 

0034R 41FO 0092R 57 EX"PlB BAL LINKtREAD READ A KEY CODE WHEN DEPRESSED PS210560 rt' 

0038R 0441 0210R 58 CLB CHARtTYPEOCMS6) CO .. PARE WITH THE EXPECTED PS210570 
...... 
::I 

003CR 4230 OV3CR 59 BNE * PS210580 c 
0040R 2611 60 AIS P1SGtl PS210590 (I) 

ooq.2R C510 OUOA 61 CLAI P1SGt10 PS210600 p. 

0046R 2089 62 BLS EXMPlB LOOP TILL 10 DIGITS TYPED PS210610 -
63 * PS210620 
&4 * WRITE UNDER INTERRUPT CONTROL PS210630 
65 • PS2106Cf,O 

0048R C850 006AR 66 LDAI WORK1INT PS2106SO 
004CR i+ObO ou44 67 STA OONEtX'44' SET UP NEW PSW FOR PS210660 

l'V 0050R 4050 0046 68 STA WORK•X'46' IMMEDIATE INTERRUPT PS210670 
\Ci 005'4-R C810 022.AR &9 LOAi r;SGtffSG2 PS210680 
I 0058R OE7o 0211R 70 oc DEVtENWRT ENABLE INT a PASLA LEVEL U PENDING) PS210690 

0\ 005CR 41FO OOAER 71 BAL LINKtOELAY LINE TURNAROUND DELAY PS210700 
\0 0060R C850 4UUO 72 EXf'ilPlC LDAI WORK•X•&JOOO• PS210710 
~ 006'+~ 9545 73 EPSR CHARtWORK ENABLE INT ~ PROCESSOR LEVEL PS210720 

!::O 
0066R 43UO 0066R 74 B * PS210730 

0 75 * PS2107 .. 0 
0 76 * I"MEDIATE INTERRUPT IS RECEIVED PS2107!50 

77 * PS210760 
+:: 006AR CjF58 78 INT AIR WORK•STAT ACKNOWLEDGE AN INTERRUPT PS210770 

' 006CR 0557 79 CLAR WORKtOEV COMPARE DEVICE THAT INTERRUPTED PS210780 ..... OO&Ef( '+230 006ER 80 BNE * PS210790 
\0 0072R 0888 81 LOAR STAT•STAT STATUS SHOULD BE ZERO CBSY a 0) PS21D800 
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PA SL A PROGKAMMING EXAMPLES FOR 16•BIT PROCESSOR 

LOCAL ·1 ERMlNAL, HALF-DUPLEX PASLA OPERATIOllJ 

0074K '+230 0074R P.2 BNZ * 0078H 08bf, 83 LOAR DO"IEtDOl\IE 
007AR 4230 ouB&R 8'f. BNZ HALT 

85 * 007EK UA71 0000 A6 WO DEVtO(MSG> 
0082R 2611 EH AIS MSG•l 
0084R C!llO 0238R 88 CLAI MSGtMSG2END 
0088R 42HO 0U60k 89 BL EXMPlC 
008CR 24bl 90 LIS OOl\IE•l 
OOBER 4300 OU60R 91 8 EXl"!PlC 

92 * 93 * Ull92R 9078 94 READ SSk DEV•STAT 
0094R '+2'+0 OOB6R 95 BTC EX.HALT 
0098R 2083 cu, BTBS 8SYt3 
009AR 9874 97 ROR OEVtCHAR 
009CR (.'+'+0 007F 98 NAI CHAt<tX 1 7F' 
OOAOR lJ30F 99 BH LINK_ 

100 * OOA2R 9078 101 OUTCHR SSR OEVtSTAT 
00A4R 2061 102 BTBS BSYtl 
00A6H 9A74 103 WDR OEV•CHAR 
!>OA8R 9D78 104 SSR DEV•STAT 
OOAAR 2081 fo5-- 0t_B_$ __ -tls-v-.-r- -
OOACR 03UF 106 BR LINK 

107 * OOAER 0755 108 DELAY XAR WOR'4.tWORK 
OOBOR 2b51 109 AIS WORKtl 
0082R 2281 110 BFBS CARRYtl 
0084R 030F 111 BR LINK 

112 * OOB6R 2'+51 113 HALT LIS lllORKtl 
OOB8R 9l!>F 114 SLHLS lllORl\tlS 
OOBAR 9515 115 EPSR MSGtWORK 
OiJBCR 03U9 116 BR REPEAT 

117 • 
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PS210810 
PS210820 

HALT IF DONE PS210830 
PS2108 .. 0 

WRITE A CHARACTER P~210850 
PS210860 
PS210870 

LOOP TILL •CORRECT :J• OUTPUTED PS210880 
SET DONE FLAG PS210890 
ACKNUWLEOGE LAST INTERRUPT PS210900 

PS210910 
PS210920 

SENSE PASLA STATUS PS210930 
HALT IF 'EX' IS SET PS2109 .. 0 
LOOP IN 'BSY' PS210950 ::.:-
READ CHARACTER WHEN BSY DROPS PS210960 "O 
REMOVE PARITY BIT PS210970 "O 
RETUKN PS210910 ~ 

PS210990 z 
PS211UOO 

tj 
H 

LOOP ON BSY PS211010 >< 
ps211020 
PS211030 ::.:-

wUT "FOR PASL-A TO SECOME----NOT--g-s--y------ - ----- -- ---ps-21-1~0 
RETURN PS211050 -

PS211060 
(') 

0 
PS211070 ~ 
PS211080 c+ 
PS211090 ..... 
PS211100 ~ 

PS211110 c:: 
PS211120 

(1) 
p. 

WORK = x•aooo• PS211130 -HALT PROCESSOR PS2111'0 
PS211150 
PS211160 



> 
PASLA PROGRAMMING EXAMPLES FOR 16•BIT PROCESSOR PAGE .q. 1'+:1£,:05 11/30179 

I REMOlE TEKMINAL DATA TRANSFER < 16·BIT > 

°' 
119 * PS211180 
120 * PHONE RECEIVER IS IN IT•S CRAOOLE PS211190 
121 * PS21550 
122 * PS211210 
1?3 * PS211220 
1?4 * START THE PROGRAM ~ START2. DIAL IN THE PROCESSOR TELEPHONE PS211230 
125 * NUMBER FROM THE TELETYPE TERMINAL. WHEN CARRIER IS HEAR01ENGAGE PS2112 .. 0 
126 * THE PHONE RECEIVER IN THE COUPLER. OBSERVE DATA SET LIGHTS TO PS211250 
127 .. MAKE SUR[ THAT CONNECTION IS ESTABLISHED. THE PROCESSOR SHOULD BE PS2U260 
l2B * IN WAlT STATE. TYPE 10 CHARACTER MESSAGE ON TELETYPE. THE PS211270 
129 * PROGRAM ECHOES RACK THE SAME MESSAGE & OISCO~NECTS THE LINE. PS211280 
130 * USER SHOULD REPLACE THE RECEIVER IN Il•S CRAOOLE. PS211290 
Bl * PS21Uoo 
132 * PS211310 

OU3ER o7Ei6 133 START2 XHR OONE•DONE PS211320 
OUCOK 951Ei 131.f. EPSR MSG1DO"'E DISABLE INT i PROCESSOR LEVEL PS21U50 > 
OOC21{ C810 OlOAR 135 LHI MSG• INT1 PS2113 .. 0 "'t1 

OOC6R 40&0 01.141.f. 136 STH DONE.1X•q.q.t SET UP NEW PSW FOR I"~EDIATE INT. PS21U50 "'t1 

OOCAK 4010 OU46 137 STH MSG1X'l.f.6' P$2U3'0 tz:I 
2: 

OOCEK C890 OORER 138 LDAI REPEAT1~TART2 PS211370 t=' 
OOD2R 4820 0201.f.fo( 139 LH RCVtRCVADR GET DEVICE ADDRESSES PS211580 H 

00061< 4630 Ol06R 140 LH SNQ,SNDAOR PS211390 >< 
OOOAR OE20 020ER 141 oc RCVtSECONO SET UP PASLA PS211'00 
OOOEI< nE30 0212H 142 oc SNDtDISWRT2 PS211 .. 10 > 

143 * PS211 .. 20 -OOE21'< 9038 144 SSR SNOtSTAT PS211 .. 30 () 

OOE4R C580 OOlf.8 llf.5 CLHI STAT•X 11.f.8' CL2S NOT & BSY "UST BE SET PS2114 .. 0 0 
OOE8R lf.230 OOESR ll.f.6 BNE * PS211 .. !0 ==' 
OOECR OE20 Oc13R 147 OC RCV1ENREAD PS211"'60 r+ 
OOFOR OE20 O~HR 11.f.8 oc RCVtWRT~O PS211•TO ..... 
OOFl.f.f< 9825 149 RDR RCVtWORI( ou .... y READ PS2114SO ==' .::: 
OOF6R 9028 150 SSR RCV1STAT PS211490 (t) 

OOF8R C480 OOlF 151 NHI STAT1X•1F• IGNORE OV1PF1FR ERROR AS THEY ARE PS211Soo p. 
152 * NOT GUARANTEED ON INITIALIZATION PS211510 -

OOFCf< 278E 153 SIS STATt14 BSY1EX1CARR OFF "UST BE SET PS211520 
OOFER lf.230 OOFER 151.f. BNZ * PS211HO 
Ol02R C810 023AR 155 LHI "'SG1f'tSGq. PS2115 .. 0 
0106R C200 020AR 156 LPSW WAIT PS211'50 

157 • PS211560 

t--.J 
OlOAR 9F78 158 INTl AIR DEVtSTAT PS211510 

\0 
OlOCR 0572 159 Ci.HR OEVtRCV PS211580 

I OlOER l.f.230 OlOER 160 BNE • PS211590 
0\ 0112R C580 OIJOF 161 CLHI STAT•X'OF• RING INTERRUPT PS211600 
\0 0116R 4230 O.l16R 162 BNE * PS211610 
-a. OllAR OE20 0215R 163 QC RCV•DTR INDICATE DTR TO DATA SET1ECH01DTB PS211620 

OllER C850 oJ.31.f.R 164 LHI WORK•INT3 PS211630 
!:ti Ol22R 4050 OU46 lf.5 STH WORK • X • 1u;.• PS2116 .. 0 
0 
0 166 • PS211650 

0126R 9028 167 SENSE2 SSR RCVtSTAT PS211660 
.i: 0128R C580 000A 168 CLHI STAT•X 10A' DATA SET READY SHOULD DROP PS211670 

' Ol2CR 2033 169 BNES SENSE2 TO ESTABLISH£ ps211•ao 
..J 012ER 2034 170 BNES SENSE2 TO ESTBLISH DATA LINK PS211'90 
\0 0130R C200 020AR 171 LPSW WAIT PS211700 



tv PASLA PROGRAMMING EXAMPLES FOR 16-BIT PROCESSOR PAGE 5 14:16:05 11/30179 
\D 
I REMOTE TERMINAL DATA TRANSFER '16-BITJ 

°' \D 172 * PS211710 
...ll. 

0134R 9F78 173 INT.3 AIR DEV•STAT PS211720 
?::o 0136R 0572 174 CLHR DEV•RCV PS211730 
0 ul38R 4230 Ol38R 175 BNE * PS2117-0 
0 Ul3CR C~BO OlJOt:I 176 CLHI STATt8 CARR OFF DROPS PS211750 

Ul40K 1+230 OHOR 177 BNE * PS211760 
+= Ul44R C850 Oi50H 178 LHI WO~l<•INT4 PS211170 ....... 
.....J 0148R 4050 OlJ46 179 STH WORK•X'46' PS211780 
\D Ol4CK C200 02UAK 180 ROTEN LPSW WAIT PS211790 

lcH * PS211800 
0150R 9F78 !A2 If\Jn AIR DEVtSTAT PS211B10 
Ol52K O:i72 183 CLHR DEV•RCV PS211820 
0154R 4230 01514-R 184 BNE * PS211830 
0158R 08b8 ies LHR STATtSTAT BSY DROPS WHEN KEY IS DEPRESSED PS2118'0 
015AR 4230 Oi5Af< 186 BNZ * PS211850 
015EK DB21 ouoo 187 RO RCV•U(MSG) READ CHARACTER INTO MESSAGE BUFFER PS211860 >' 
01r,2R 2611 lfl8 AIS MSG•l PS211870 

ttj 

"'" OH.4R C510 Oiil!44R 189 CLHI MSGtHSG4ENO PS211880 t'Z1 
Ol&8K 4280 0114-CR 190 BL ROTEN PS211890 ~ 

191 * PS211'00 ~ 

016CR C810 Q£38R 192 LHI MSG1f1SG.3 PS211910 H 

Ol70R O~jo 0£11R 193 oc SND•ENWRT SEND RQ2S PS211920 >< 
0174R C850 Ul80R 194 LHI lllORK•INT5 PS211930 > 
0178R 4U50e 0046 195 STH lllO~K•X'~6' PS2119'0 
017CR C2UO Oil!OAR 196 WR TEN LPSW WAIT -p~s2U«tscf -197 * PS211960 (") 

0180R 9F78 198 INT5 AIR OEV•STAT PS211970 0 

0182R 0573 199 CLHR OEV•SNO PS211980 =' c+ 
0184R 4230 0184R 200 BNE * PS211990 ..... 
0188R 0888 201 LHR STATtSTAT CL2S NOT DROPS, BSY DROPS PS25500 =' 
Ol8AR 4230 OlBAR 6!02 BNZ * PS212010 c: 
OlAEH Od&6 C:!03 LHR OONE•DONE PS212020 (1) 

0190R 4230 OlAAR 204 BNZ OISCONN PS212030 Po 

u194R DA31 0000 205 wo SND•OCMSG) ps2120 .. o -
Ol98R 2611 20& AIS MSGtl PS212050 
019AR C510 U24AR 207 CLHI f1SGtf1SG3ENO PS212060 
019EH 42HO 017CR 208 BL WR TEN PS212070 

209 * PS212080 
01A2r< 2461 210 LIS DONEtl PS212090 
OlA4R 4300 Ol7CR 211 B wRTEN CLEAR LAST WRITE INT. PS212100 

212 * PS212110 
01A8R C850 01B8R 213 OtSCONN LHI WORKtINT6 PS212120 
OlACR 4050 00~6 21&f. STH WORKtX•~6' PS212130 
OlBOR OE20 0216R 215 oc RCV•DTROFF OTR IS OFF TO DISCONNECT PS2121 .. 0 
01B4R C2UO Oii!OAR 216 LPSW WAIT PS212150 

217 • PS212160 
OlB8R ~F78 218 INT6 AIR DEV•STAT . pS212170 
OlBAH 0572 219 CLHR DEV•RCV ps2121ao 
OlBCR 4230 018CR 220 BNE * PS212190 

::a:- OlCOR C580 oooc 221 CLHI STAT.x•oc• OSRDY DROP CAUSES AN INTERRUPT PS212200 
I OlC~~ &f.230 OlC&f.R 222 BNE * PS212210 

....J 01C8R C850 OlD&f.R 223 LHI WORKtINT7 PS212220 
OlCCR 4050 00~6 22&f. STH WORK•X'46' PS212230 



> PASLA PROGKAMMING EXAMPLES FOR 16•BIT PROCESSOR PAGE 6 1'+:16:05 U/30179 

I REMOH. TERMINAL DATA TRANSFE~ C 16-BIT > 
°' 

UlDOR C2CJO O~OAR 225 LPSW WAIT PS2122 .. 0 
22F> • PS212250 

iJ104R 9F78 227 INT7 AIR OEVtSTAT PS212260 
01061'< 0572 22A CLHR DEV•RCV PS212270 
0108R 42.30 0108R 229 BNE * PS212280 
OlDCK C580 OUOE 230 CLHI STAT•X'OE' CARR OFF SETS CAUSING AN INT. PS212290 
UlEOR lt23Q OlEOR 231 BNE * PS21Hoo 
UlEltK C8!JO Q!FOR 232 LHl WORKtINT8 PS212310 
01E8R 1+050 0046 233 STH llllORK•X'i+6' PS212320 
UlECH C200 020AR 234 LPSW WAIT PS212330 

235 * PS2123•0 
OlFOR 9F78 236 INT8 AIR DEVtSTAT PH12350 
ulF2R 0573 237 CLl-fR DEVtSND PS21U60 
OlFltR c+23o OlFi+R 238 BNE • PS212370 
011="81< C580 0048 ~39 CLHI STAT•X'i+8' CL2S NOT SETS. BSY IS ALSO SET PS21UIO 
OlFCR 4230 OiFCR 240 BNE * PS212390 > 
0200H 1+300 OU86R 241 B HALT PS212 .. 00 "'C 

242 * PS212 .. lO "'C 
tz1 

~43 * CONSTANTS & MESSAGES USED IN ABOVE EXAMPLES PS212 .. 20 :z: 
244 • PS212Cf.30 t' 

0201tR 0032 245 RCVAOR DCX 32 PASLA (RECEIVEJ ADDRESS PS212 .... 0 H 

0206R 0063 246 SNDADR DC.IC 53 PASLA CSEND> ADDRESS PS212 .. 50 >< 
U208R 0010 247 DEVAOR DCX 10 PASLA CHDX> ADDRESS PS212•60 > 020AR cuuo 248 WAIT DCX coou PSW FOR WAIT PS212•70 
020CH OOBER 2~9 oc Z(START2, PS212410 ~ 

020ER 78 250 SECOND DB x•1&• PASLA SET UP FOR HIGHER BAUD RATE, PS21H90 () 

251 * 8 DATA BITS/CHARt 2 STOP BITS, PS212500 0 
252 * NO PARITY CHECK. PS212!510 =' 

020FR Atj 253 OISWRT DB X'AB' DISABLE INT, WRITE MODE PS212HO rl" 

0210R l:j'; 25~ DI SRO DB X'B9' DISABLE INTt READ WITH ECHO•BACK PS212!530 ..... 
I:' 

0211R 6B 255 ENWRT OB x•&B' ENABLE INT, WRITE "ODE PS212!5 .. 0 c: 
0212R 83 256 OISWRT2 oa JC'83' DIStWRITE PS212550 (1) 

0213R 41 257 ENREAD DB X'41' EN,REAO PS212560 ~ 

02HR 03 258 WRTRD DB x•o3' WRT/RD : 1 PS212570 -
u215R 31:1 259 OTR OB X'3B' DATA TER"INAL READY PS212510 
0216R U.3 260 OTROFF OB x•o3' OTR : 0 PS212590 

261 * PS212f.OO 
0218R 5459 5045 2031 3233 262 HS61 oc C•TYPE 123'+5&7890•,X•OOOA• PS212610 
02201< 3435 3&37 3839 3020 

I\) 0228R OOOA 

'° 0000 022AR 2&3 fi!S61END EWU • pS212'20 
I 0000 0210R 26~ TYPED EQU •-13 PS212650 

O'I 022AR OOOA 265 MSG2 oc x•oOOA•,c•coRRECT•1X•2121•.x•oooA• PS2126 .. 0 

'° 022CR ~34F 5c52 4543 5420 
~ 0234R 2121 
!Xj 02361< ODOA 
0 0000 0238R 266 MS62END EQU * PS2126!50 
0 0238R ODOA 2&7 P!SG3 DC X•ODOA• PS212660 

023AR 268 MSG4 OS 10 PS212670 
+:" 0000 0244R 269 MSG .. END EQU * PS212'80 
......... 0244R ODOA 270 oc x•oDOA•,o,o PS212690 
....J 

'° 
0246R 0000 
0248R 0000 



> 
I 

\0 

PASLA PROG~AMMING EXAMPLES FOR l&•BIT PROCESSOH 

~EMOTE TERMINAL DATA TRANSFER tl&•BIT> 

OUUO 0<:!4AR 

024AK 

~71 MSG3ENO EQU 
272 * 
273 END 

* 
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PS212700 
PS212710 
PS212720 



::i=- PASLA PROGRAMMING EXAMPLES FOR 16•BIT PROCESSOH PAGE 8 14:16:05 11/30179 
I _. REMOTE TE~MINAL DATA TRANSFE~ (16•BIT) 

0 
ASSE~~LEU BY CAL 03·066R07•00 l 32-BIT) 

START OPTIONS: 1=16,EHLST 

NO CAL t.RROKS 
NO CAL WARNINGS 

2 PASSES 

AB STOP ooou 0000 
ADC ooou 0002 
~SY 0000 0008 .. 2!a 96 102 105 
CARRY ooou 0008 26• 110 
CHAR ooou OOOlf. 15* 47 58 73 97 CJ8 103 
'JELAY ooou OOAER 51+ 71 108• 
OEV 0000 0007 18* 42 43 '+4 52 53 70 79 86 91f. 97 101 103 > 10'+ 158 159 173 174 182 183 198 199 218 219 227 228 l'lj 

23b 237 "'d 
DEVA DR 0000 0208R '+2 247• t:rj 

OISCONN ooou OlA8R 201f. 213• z 
OISRD ooou 0210R 52 25'+• 0 

DISWHT 0000 020FR If.'+ 253* 
H 

OISW!{T2 0000 0212R 142 256• >< 
UO"JE ooou 0006 17• 39 39 '+O 67 83 83 90 133 135 134 136 2oa > 

203 210 
DTR 0000 0215R 1&3 259• -OTROFF 0000 0216R 21~ 260• Cl 

ENREAD 0000 0213R 147 257• 0 

ENWRT 0000 0211R 70 193 255* 
::I 
rt-

EX OOO!J 0004 2'h 95 ~ 
EXMPlA 0000 0018R '+1• 51 t,j 

EXMPlB ooou 0034R 57* 62 ~ 

EXMPlC ooou 0060R 72• 89 91 (I) 

HALT 0000 00B6R 8'+ 95 113* 2'U 
Po -IMPTOP 0000 024AR 

INT 0000 006AR 66 78• 
INTl 00011 OlOAR 135 158• 
INT3 ooou 0134R 16'+ 173• 
INTI+ ooou 0150R 178 182* 
INT5 0000 0180R 19&f. 198• 

"' INTE"-i 0000 01B8R 213 218• 
\D INT7 ooou OlO~R 223 227• 

0\ 
INT8 0000 OlFOR 232 23&• 

\D LAOC 0000 0001 
_. LINK 0000 OOOF 21• 48 54 57 71 99 106 111 

"'1SG 0000 0001 12• 1+5 '+ 7 '+9 50 55 55 58 60 61 69 86 87 
?::ti 86 115 134 135 137 155 187 188 189 192 205 206. 207 
0 MSGl 0000 0218R '+5 262* 
0 MSGlENO 0000 022AR 50 263• 
.&::' !'1SG2 ooou 022AR 69 265• 

' !lo1SG2ENO 0000 0238R 88 266• 
.....i MSG3 ooou 0238R 192 267* 
\D MSG3ENO 0000 02t+AR 207 271• 

MSG'+ 0000 023AR 155 268• 



~ PASLA PROGKAMMING EXAMPLES FOR 16•BIT PROCESSOR PAGE CJ 11U16:05 11/30/79 
\0 
I ~EMOTE TERMINAL DATA TRANSFER <16-BIT> 

0\ 
\0 

''1SGi+ENO ooou 02&f.&f.R 189 269* _. 
OUTCHR 0000 00A2R l+H 101* 

~ PU~ETOP OOOIJ OOOOR 
0 KCV OOOIJ 0002 l~* 139 141 1'+7 148 1 q.9 150 159 163 167 17 .. 183 187 
0 215 21CJ 228 

J::' 
RCVAUR 0000 020&f.R 13'; 245* 

' 
l{OTEN ooov Ol&f.CR 180• 190 

....J READ 0000 0092R 57 9&f.* 
l.O REPEAT ooou 0009 •W• 41 116 138 

SECOND ooov 020ER 43 141 250* 
SENSE2 OOOIJ 0126R 167* 169 170 
SNO OOOIJ 0003 1 1h 140 142 l&f.&f. 193 199 205 237 
SNOAOR ooou 0206R li+u 2&f.6* 
STARTl 0000 OOOOR 39• 41 
STAtH2 OOOll OOBER 133* 138 249 
STAT ooou 0008 1c3* 78 81 81 9'+ 101 10 .. 11+q. iq.5 150 151 153 1S8 > 

"O 
161 167 168 173 176 182 185 185 198 201 201 218 221 "O 
227 230 ii!36 259 tsj 

TYPED 0000 0210R 58 26'+* !Z 

WAIT 0000 020AR 15& 171 180 196 216 225 23q. 2q.e* t=' 

WORK 0000 ouos lE)* 40 53 66 68 72 73 78 79 108 108 109 113 H 

11'+ 115 149 16q. 165 178 179 19'+ 195 213 21'+ 223 22 .. >< 
232 233 > 

WR TEN 0000 017CR 196* 208 itll 
WRTRD ooou 021'+R 1q.a 258• -n 

0 
=' 
t+ ...,. 
~ 
c:: 
<D 
i::i. -



START 

D1----

H1 

A-12 

LOAD 
TERM 

ADDRESS 

SET TERM 
IN READ 

MODE 

SENSE 
STATUS 

INITIALIZE 
COUNT 

SENSE 
STATUS 

APPENDIX A (Continued) 

CLI 
UNDER STATUS SENSING 

READ 
ONE 
BYTE 

ADD ONE 
TO COUNT 

SET TERM 
IN WRITE 

MODE 

RESET 
COUNT 

TO 
ZERO 

SENSE 
STATUS 

ADD ONE 
TO COUNT 

OUTPUT 
CARRIAGE 

RETURN 
LINE 
FEED 

EOJ 

29-691 ROO 4/79 



SET UP 
LOW CORE 

LOAD 
ADDRESS OF 
INTERRUPT 
HANDLER 

SET TERM 
IN READ 

MODE 

SET READ 
FLAG 

ENABLE 
EXTERNAL 

INTERRUPTS 
IN PSW 

29-691 ROO 4/79 

APPENDIX A (Continued) 

ACKNOWLEDGE 
INTERRUPT 

SET READ 
FLAG OFF 

RESET COUNT 

CHANGE MODE 
CAUSING 

INTERRUPT 

CLI 
UNDER INTERRUPTS 

ERROR 

ADD ONE 
TO COUNTER 

LOAD OLD 
PSW 

INTERRUPTS 
ENABLED 

WAIT 

WRITE A 
BYTE 

STOP 

NO ADD ONE 
TO COUNTER 

LOAD OLD 
PSW 

WAIT 

A-13 



!::ti 
0 
0 

~ 

' .....J 

'° 

SAMPLl PRO~RAM ~ITH THE CURRENT LOOP INTERFACE PAGE 1 16:02:01 12/03/79 

PR.OG= CLllbS ASSEMBLED BY CAL 03-06&R07-UO < 32-BIT > 

i.lOOOR 
00041-< 
OU081-< 
OOOAt< 
OOOEH 
ll012R 

0014H 
00168 
OOlAH 
OOlCR 
002or< 
002'tk 
0026K 
IJU?AR 

002ER 
0032R 
0034R 
0036R 
0038H 

003AR 
003CR 

OUOO OUUl 
UOOO lJUO? 
JOI.JO uuu3 
ouuo 0004 
0000 OliU5 
OUvO OuOB 

4820 OU6AR 
Dt::20 Ollf.CH 
91J23 
4210 00041< 
4380 OOUBR 
24'+() 

9023 
42ijO OUHR 
9t::i25 
C'+50 007F 
!1254 01.16ER 
261H 
C5'+0 OUOA 
4230 QU14R 

DEC.O 0060H 
24~0 

9A2'5 
90c!3 
2091 

241+0 
OA24 006ER 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1.3 
14 
15 
16 
]7 
13 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
1+5 
46 
47 
48 
49 
50 
51 
52 
53 

CLI16S PROG SAMPLE PROGRAH WITH THE CURRENT LOOP INTER.FACE 
CROSS 
TAHGT 16 
WIDTH 120 

* * SAMPLE PROGRAM FOR THE MODEL•550 O~ A 16-BIT PROCESSOR 
* THIS PROGRA~ UTILIZES SENSE STATUS LOOPS TO READ/WRITE 
* TO THE MODEL-550 WITH THE CURRENT LOOP INTERFACE 

* * THE PROGRAM ACCEPTS 10 CHARACTERS ANO OUTPUTS A CARRIAGE RETURN & 
* LI~E FEEOt THE SA~E 10 CHARACTERS, ANO ANOTHER CReLF. 
• * REGISTER ASSIGNMENTS 

* Ou EQU 1 
DEVAOR EQU 2 
STATUS EQU 3 
COUNT EQU • 
WORK EQU 5 
RSY EwU 6 

* 
* START 
OCl 
SENSl 

• 

LH UEVADR,~OOAOR 
OC DEvADRtROCMO 
SSR -DEVADR, C\TATUS 
BTC ou,oc1 
BFC BSY•SENSl 
LIS COUfllTt 0 

DEVICE UNAVAILABLE : l 
SET OEVADR TO REGTSTEq 2 
SET STATUS TO REGISTER 3 
SET COUNT TO REGISTER • 
SET WORK TO REGISTER 5 
BUSY = 8 

OEVAOR: MOOEL-550 (CLIJ ADDRESS 
CLI IN READ MOOE 
s~urus:CU STATUS 

CHECK NOT BUSY 
COUNl:COUNT 10 KEYS 

* HEAD A TOTAL OF 10 CHARACTERS FROM MODEL•550 INTO M009UF 

* SENS2 

* 

SSR 
BTC 
ROR 
NHI 
STH 
AIS 
CLl-II 
BNE 

DEVADRtSTATUS 
OU+~SY,SEl\JS2 
OEVAOR,woRK 
WORK•X'7F' 
WORK•MOnaUF(COUNTJ 
COUNTtl 
COUNTtlO 
SENS2 

STATUS: CLI STATUS 
CHECK OUtBUSY 
WORK: 1 KEY READ FROM MOOEL-550 
ZERO OUT PARITY BIT 
STORE BYTE IN MOOBUF 
ADO 1 TO INOEX COUNT 
ARE THERE 10 BYTES READ YET 
IF NO, PRANCH TO SENS2 TO READ MORE 

* THIS SECTIO~ OF THE PROGRAM OUTPUTS A CR TO ~OOEL-550 

* 

* 

oc 
LIS 
WDR 
SSH 
BTBS 

0-EVADR t WR TC HO 
WORKtl3 
DEVAOR,WORK 
OEVADRtSTATUS 
OU+bSY,1 

CLI IN ~RITE MOOE 
13 IS A CR 
OUTPUT A CR 
SENSE STATUS 
BRANCH TO SSR CO"MANO IF NOT READY 

* THIS SECTION OUTPUTS THE 10 BYTES OF DATA 
* FRO" THE MOOBUF TO ~OOEL-550 

* 
WRITE 

LIS 
WU 

COUNTtO RESET INDEX COUNT TO ZERO 
DEVAOR,~OOBUFCCOU~T> OUTPUT ONE CHARACTER TO "OOEL-550 



IV SAMPU .. P~nJi;;f<AM WITH THE CUKRErJT LOOP INTERFACE PAGE 2 16:02:01 12/03/79 
l.O 
I 0040H 'JU23 54 SSR DEVAOR,sTATUS STATUS: CLI STATUS 

O'\ 0042K 20':11 55 BTdS OU+BSYt1 BRANCH TO SSR COMMAND IF NOT READY 
l.O 00441' 2641 56 AIS COUNT,1 ADO ONE TO I~OEX COUNT 
...l. 004E.K C5'+0 OOOA 57 CLHI COUNT,10 ARE THERE 10 BYTES WRITTEN YET 
!::t:l 004AK '+230 .Ju3CR 58 BNE iriRI TE IF NO BRANCH TO WRITE TO WRITE PllORF: 
0 59 * 0 bO * Tt-!IS ROUTINE OUTPUTS A CR ANO LINE FEED TO THE MOOEL-550• 

f.1 * .+:- 004EF< 11[20 OlJ6f1i-< 62 QC OEVAUR,WRTCMO CLI IN l!IRITE MOOE 

' ...J OCJ52H 2'+:>(1 63 LIS ~ORK•13 13 IS A CR 
\D 00541-< 9A25 ~4 wOR UEVADR,woqK OUTPUT A CR 

005b!'t '::IUc.3 S5 SS!-( OEVAUR,STATUS SENSE STATUS 
0058H 2091 66 BTdS UU+BSY,1 BRANCH TO SSR COMMAND IF NOT READY 
005A~ 24:>A 67 LIS wORK•lO 10 IS A LF 
005Ck 9A25 f8 WOR DEVADR,WORI( OUTPUT A LF 
005Et\ ':10d f.9 SSR DEVAOR,~TATUS SENSE STATU~ 
0060H 20':11 70 BT8S DU+BSY,1 BRANCH TO SSR COMMb.NO IF NOT READY > 
D062R C200 u06"R 71 WAIT LPSW wA!T2 "'O 

12 * 
"'O 

-73 * Tt'iIS SECTIO!\I SETS UP DATA CONSTANTS AND SToqAGE AREAS tZl 
z 

74 * 00661' 8000 75 WAIT2 ocx soou t=' 
H 

0068K UOb2t< 76 DC Z<WAIT) >< 
006AR 00,,·2 77 MQOAOR oc l(•Q002• MODEL-550 (CLI> ADDRESS 
006Ct< Ct+C.:.8 78 RQCMO DC x•cqca• CLI ~EAO CO~MANDt DI SAR" >ii 

0000 0060K 79 WR TC MO EQU ROCMO+l CLI WRITE COMMAND, DISARM 
006Ek e.o MODBUF OS 10 10 BYTE STORAGE FOR MOOEL-550 BUFF -n 
0078R 81 ENO 0 

::s 
rt-.... 
::s 
c: 
CD 
t:lt -



> 
I 

-A 

0\ 

~ 
0 
0 

SAMPLE PROGRn~ WITH THE CUkRENT LOOP 

ASSEMbLELJ t:IY CAL 03-066R07-00 ( 32-~IT) 

START OPl I Ut.1S: T=l6,ERLST 

'JO CAL lRf.>O~S 

'\10 CAL WAR'JJ.l\1r;S 

2 P/\SSt..S 

t\RSTuP 0000 0000 
AOC 000.J 0002 
RS'I' ooou 0008 20. 21 
COU 1Jl OGuO OUO'+ l~h 28 
DEVAUK OO(lO OCJ02 lb* 23 

6!:> 68 
nu Ouuv OU01 1 !:>it 26 
J.~PTOP OOl)v OU78R 
LAOC O(IOU OuOl 
'400AD~ 0000 OU6AR 2.3 71• 
i-tlEl8UF OOOIJ OU6£R 3b 53 
OCl ooou 0004R 2 1h 26 
PURE TOP 0001.1 OOOOR 
ROC'10 ooou 006CR 24 78• 
SE\JSl 0000 OU08R 2!:>• 21 
SEflJS2 0000 0014R 32• 33 
STA:{T 0000 OOOOR 2~. 

STATUS ooou 0003 17• 25 
°'l!AIT ooou OU62R 71* 76 
l.!AIT2 ouou 0066R 71 75• 
~ORK ooou 0005 l'h 34 
wRITE 0000 003CR 5.S• 58 
Wl-(TCMLl 0000 0060R 43 62 

INTERFACE PAGE 3 16:02:01 12/03179 

33 47 55 66 71) 
36 37 38 52 53 56 57 
24 25 32 34 43 45 46 53 54 62 6'+ 
69 
33 47 55 66 7o 

> 
"O 

80• "t1 
ts:! 
!Z: 

79 t:::t 
H 
>< 

39 
> 

32 46 54 65 69 ...... 
n 

35 36 ..... 45 63 64 67 68 0 
::i 
r+ 

79• ... 
::7 
c: 
CD 
i:la -



START 

SET UP 
SERVICE 
POINTER 

TABLE TO 
VECTOR ERROR 

ROUTINE 
ADDRESS 

SET UP 
CHANNEL 
COMMAND 
BLOCK TO 
READ 10 

BYTES 

SET UP 
CHANNEL 
COMMAND 
BLOCK TO 

READ 10 BYTES 

STORE 
TERMINATION 

ADDRESS 
IN CCB 

SEND 
READ 

COMMAND 

ENABLE 
EXTERNAL 

INTERRUPTS 
REG SET 15 

WAIT 

29-691 ROO 4/79 

APFENDIX A {Continued) 

EXAMPLES USING AUTO DRIVER CHANNEL 

ADC ADDRESS 1 

ADC 

FINISHES 
READ 

SEQUENCE 

SET UP 
CCB TO 
WRITE 

STORE 
TERMINATION 
ADDRESS IN 

CCB 

CHANGE 
MODE 

TO CAUSE 
INTERRUPT 

LOAD OLD 
PSW 

ADC ADDRESS 
2 

ADC FINISHES 
WRITE 

SEQUENCES 

DISARM 
DEVICE 

TO PREVENT 
QUEUED 

INTERRUPTS 

LOAD OLD 

ERROR PSW 

EOJ 

NOTE: 

IN THIS FLOWCHART ADC REFERS 
TO AUTO DRIVER CHANNEL 

ERROR 

A-17 
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I -00 

!:tJ 
0 
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SAMPLE PROb WITH THE CURRENT LOOP INTERFACE 

PROG= CLl16I ASSE"BLEO BY CAL 03•066R07•00 t 32-BIT J 

OOOOR 
0004R 
0006R 

OOOAR 
OOOER 
0012R 
0016R 
001AR 
001ER 

0022R 
0024R 
0028R 

002CR 

0030R 
0032R 
0034R 
0038R 
003CR 

0000 0000 
0000 ouo2 
0000 0004 
OUOO Ol.105 
oouo 0006 
oouo 0007 
0000 OOOE 
0000 01.10F 

lf.820 0094R 
2&f.51 
4050 0098R 

CBEO 0000 
If.OED OOlf.O 
If.OED OOlf.2 
lf.OEO OOlf.lf. 
C880 QU30R 
4080 0046 

950E 
OE20 0096R 
C840 ftfllftA uvvu 

C200 009AR 

9F67 
0562 
lf.230 0082R 
C370 0000 
lf.230 0084R 

1 
2 
3 

CLI16I PROG SAMPLE PROG WITH THE CURRENT LOOP INTERFACE 
CROSS 
TARGT 16 

4 WIDTH 120 
5 * 
6 * 
7 * 
8 * 
9 * 

SA"PLE PROGRAM FOR THE "ODEL-550 ON A 16•BIT PROCESSOR 

10 * 
11 • 

THIS PROGRAM DEMONSTRATES THE READ/WRITE OPERATIONS FOR THE 
MOOEL550 WITH THE CURRENT LOOP INTERFACE UNDER INTERRUPT CONTROL 
THE PROGRAM READS 10 CHARACTERS THEN OUTPUTS A CARRIAGE RETURN 
AND LINE FEED, ECHOS BACK THE TEN CHARACTERS• AND OUTPUTS 
ANOTHER CARRIAGE RETURN ANO LINE FEED. 

12 
13 
ir.. 
15 
16 
17 
18 
19 
20 

* RO 
OEVAOR 
COUNT 
WORK 
INTl 
INTSTA 
Rl'+ 
PSWLOC 

21 * 
22 • 
23 START 
24 
25 

EQU 
EQU 
EQU 
EQU 
EQU 
ElilU 
EQU 
EQU 

LH 
LIS 
STH 

0 
2 
4 
5 
& 
7 
14 
15 

DEVADR,MODAOR 
WORK•l 
WORK•FLAG 

26 * 
27 • SET UP LOW CORE 
28 * 
29 
30 
31 
32 
33 
34 
35 * 
36 • 
37 • 
38 
39 
:to 

* 

LHI 
STH 
STH 
STl"1 
LHI 
STH 

R11f.t0 
R11f.tX•lf.o• 
Rllf.tX''+2' 
Rllf.tX•q.q.1 
8tMODINT 
81X''+6• 

SET H0DEL·~50 IN CORRECT "ODE 

EPSR 
oc 
LHI 

R01RlCf. 
OEVADR,ROC"O 
COUNT,o 

* ENABLE INTERRUPTS IN PSW 
WAITl LPSW WAIT 
• 
* INTERRUPT HANDLER 

WORK REGISTER 
DEVICE ADDRESS REGISTER 

WORK REGISTER 
INTERRUPT DEVICE RE&ISTER 
INTERRUPT STATUS RESISTER 
WORK REGISTER 
PSW LOCATION SAVE REGISTER 

OEVAOR: CLI ADDRESS 

SET READ FLAG 

STORE ZERO IN OLD PSW 
STORE ZERO IN OLD LOC 
STORE ZERO IN NEW PSW 
LOAD INTERRUPT HANDLER INTO RE& 8 
STORE ADDRESS OF HANDLER IN NEW LOC 

SET REAO "ODE 
iNlfIALiZE COUNT 

WAIT FOR AN INTERRUPT 

'+1 
'+2 
43 
44 
45 
46 
47 * 

* ACKNOWLEDGE INTERRUPT AND "AKE SURE INTERRUPT IS FRO" "OOEL•550 
48 * 
49 MODINT 
50 
51 
52 
53 

ACKR 
CLHR 
BNE 
THI 
BNZ 

INTl • INTSTA 
INTltDEVADR 
LOOK 
INTSTA1X'D' 
ST SERR 

ACKN~WLEDGE INTERRUPT 
IS INTERRUPT FRO" MODEL•550 tCLI) ? 
IF NOT THE SA"E GO TO ERROR ROUTINE 
TEST STATUS 
IF STATUS NOT RIGHT GO TO ERROR ROUT 



l'V SAMPLE PROb WITH THE CURRENT LOOP INTERFACE PAGE 2 14:13:08 11/30/79 

"" I 0040R 't850 0098R 51+ LH WORK•FLAG LOAD READ FLAG 
°' 004i+R '+230 005ER 55 BNZ READBR IF:l READ, IF=O WRITE 
"" ~ 56 * 57 * WRITE lO·BYTES OF DATA TO THE f100EL•550 
~ 58 * 0 0048R OA2'+ 0086R 59 WRTBR WO OEVAORtWRTBUFCCOUNT) 
0 004CR 26'+1 60 AIS COUNT,1 ADD ONE TO COUNTER 
.i:= 004ER C51+0 OOOE 61 CLHI COUNT,14 CO~PARE NU,.BER OF BYTES TO n 

' 0052R 4330 005AR 62 BE DONE IF FINISHED GO TO DONE 
....,] 0056R C200 00'+0 63 LPSW x•40• LOAD OLD PSW 

"" 005AR C200 Q09ER 64 DONE LPSW EOJ FINISHED PUT PROCESSOR IN WAIT STATE 
65 * 66 * READ 10 BYTES OF OATA FROP1 BUF "ODEL•550 
b7 * OOSEH 082'+ 0088R 68 READBR RD DEVAOR,~OOBUFCCOUNT> * READ ONE BYTE IN MOOBUF 

0062R 26'+1 69 AIS COUNT,1 ADO ONE TO COUNTER 
0064R C5'tO OUOA 7n CLHI COUNT,10 COMPARE TO 10 > 
0068H 4330 0070R 71 BE GOWRITE IF FINISHED GO ~O WRITE A BYTE t1j 

OO&CR C200 OU40 72 LPSW x•q.o• LOAD OLD PSW ttj 

0070R 2450 73 GOWRITE LIS WORK•O LOAD ZERO INTO WORK M 

0072R '+050 0098R 7c+ STH WORKtFLAG RESET FLAG TO WRITE z 
0076R C840 ouoo 75 LHI COUNTeO INITIALIZE COUNT TO ZERO t=' 

H 
007AR DE20 0097R 76 oc DEVAOR1WRTCP1D CLI IN WRITE "ODE >< 
007ER C2UO 00'+0 77 LPSW X1 40' LOAD OLD PSW 

78 • > 
79 * NOT A P100EL•550 CCLI> INTERRUPT -80 • n 

0082R 2200 81 LOOK DCX 2200 STOP 0 
82 • ::1 
83 • STATUS ERROR FROM MODEL•550 CCLI> ~ 

8&f. * ~· 

008'+R 2200 85 ST SERR ocx 2200 STOP ::1 

86 * 
~ 

87 • SET UP DATA CONSTANTS AND STORAGE AREAS CD 
p. 

88 * -0086R ODOA 89 WRTBUF DC x•oDOA• OD:CARRIAGE RETURNt OA:LINE FEED 
0088R 90 MODBUF OS 10 RESERVE STORAGE FOR 10 BYTES 
0092R ODOA 91 DC x•oDOA• OD:CARRlAGE RETURNt OA:LINE FEED 
009'+R 0002 92 MODADR DC x•ooo2• f100EL•550 CCLI> ADDRESS 
0096R 6'+58 93 ROC"O DC X'6&f.58• CLt SET READ1UNBLOCKtENABLE 

0000 0097R 9&f. WRTCMD( EQU ROC .. 0+1 CLI SET WRITE• ENABLE 
0098R 0000 95 FLAG DCX 0 
009AR cooo 96 WAIT DC x•cooo• SET EXTERNAL INTERRUPT 
009CR 002CR 97 DC ZtWAIT1> 
009ER .aooo 98 EOJ DC x•800o• PUT PROCESSOR IN WAIT STATE 
OOAOR 005AR 99 DC ZCOONE> 
OOA2R 100 ENO 

):II 

I 
~ 

"" 



> SA~PLE PRoG WITH THE CURRENT LOOP INTERFACE PAGE 3 14:13:08 11/30179 
I 

r-..> 
AS~EM~LED BY CAL 03•066R07•00 l 32-BIT > 0 

START OPTIONS: T=16,ERLST 

1\10 CAL ERRORS 

""o CAL WARNINGS 
2 PASSES 

AB STOP ooou 0000 
AOC 0001.1 0002 
cour>1T 0000 0004 15• 40 59 60 61 68 69 70 75 
OEVAOf< 0000 0002 1'+• 23 39 50 59 68 76 
DONE ooou 005AR 62 &'"'* 99 
EOJ 0000 009ER 61+ 98• 
FLAG 0000 0098R 2~ 54 74 95• 
GOWRITE 0000 0070R 71 73• 
IM PT OP 0000 OOA2R > 
INTl 0000 0006 17• 49 50 i't1 
INTSTA 0000 0007 1~. 49 52 ""' LADC 0000 0001 t&1 
LOOK ooou 0082R 51 81• :z: 
-.ooAOR 0000 0094R 23 92• 0 

1-1 
MOOBUf 0000 0088R 68 90• >< 
MODI NT ooou 0030R 3.S 49• 
PSWLOC ooou OOOF 20. > 
PURE TOP 0000 OOOOR 
RO 0000 0000 13• 38 -H14 ooou OOOE 19• 29 30 31 32 38 n 

0 
RDC!lltD ooou 0096R 3':1 93• 94 =' READBR 0000 DOSER 55 68• ,..... 
START ooou OOOOR 23• ..... 
ST SERR ooou 0084R 53 85• ~ 

WAIT 0000 009AR 43 9&* c 
WAITl 0000 002CR lf.3• 97 '° .:a. 
WORt< ooou 0005 16• 24 25 54 73 7q. -WRTBR 0000 0048R 59• 
WRTBUF 0000 008&R 5'j a'h 
WRTCMD 0000 0097R 7b 94• 

"' \0 
I 

0\ 
\0 
~ 

~ 
0 
0 

.i::-

' .....J 
\0 



SET UP 
LOW CORE 

LOAD 
ADDRESS OF 
INTERRUPT 
HANDLER 

SET TERM 
IN READ 

MODE 

SET READ 
FLAG 

ENABLE 
EXTERNAL 

INTERRUPTS 
IN PSW 

WAIT 

29-691 ROO 4/79 

APFENDIX A (Continued) 

IMMEDIATE INTERRUPTS 

ACKNOWLEDGE 
INTERRUPT 

SET READ 
FLAG OFF 

RESET COUNT 

CHANGE MODE 
CAUSING 

INTERRUPT 

ERROR 

ERROR 

ADD ONE 
TO COUNTER 

LOAD OLD 
PSW 

INTERRUPTS 
ENABLED 

WRITE A 
BYTE 

NO ADD ONE 
TO COUNTER 

LOAD OLD 
PSW 

WAIT 

A-21 
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SAMPLE PRO~RAM WITH THE 5/16 MICRO I/0 BUS PAGE 1 12/03/79 

PROG: rHOBlhl ASSEMBLED BY CAL 03-06&R07•UO ( 32-BIT» 

OIJOOr< 
0004-t'< 
0006R 

OOOAK 
OOOER 
0012R 
0016ft 
OOlAK 
U01EK 

0022K 
0024-H 
Ov2AH 

002CR 

0030K 
003~H 

0036K 

oouo 0000 
0000 0002 
ouoo 01.oo4 
UCllJO 0005 
0000 QUO.:, 
01.100 0007 
ouoo ovos 
0000 000[ 
0000 OuOF 

4820 0096R 
2451 
~ObO OU9Af< 

C8l0 0000 
40E.O OO&f.O 
&f.UEO OU42 
i+OEO ooq.q 
C880 OIJ30R 
4080 0046 

950E. 
ul20 0098R 
CB'+O QUOO 

C200 009CK 

9F67 
C~bO 0002 
42.30 QU84R 

l 
2 
3 
4 
5 
6 
1 
B 
q 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
:?5 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

MtOBIN PkOG SAMPLE PROGRAM WITH THE 5/1& MICRO I/O BUS 
CROSS 
TA~GT 16 
WIDTH 120 

* * SAMPLE PRo;RA~ FOR THE ~ODEL-550 ON A 16•BIT PROCESSOR 
* THIS PRPGRAM OEMO~STRATES THE READ/WRITE OPERATIO~S FOR THE 
* MOUEL-550 WIT~ THE MICRO•l/0-BUS UNDER INTERRUPT CONTROL 
* THE PROGRA~ READS 10 CHARACTERS THEN OUTPUTS A CARRIAGE RETURN 
* AND LINE FEED, ECHOS BACK THE IEN CHARACTERS• ANO OUTPUTS 
* ANOTHER CARRIAGE RETURN ANO LINE FElO. 

* RD 
DEVAOR 
COUNT 
WORK 
INTl 
Il\ITSTA 
RB 
Rll.f. 
pc;WLOC 

* 
* START 

.. 

Ef.IU 
EQIJ 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
[QlJ 

LH 
LIS 
STH 

0 
2 
4 
5 
& 
1 
8 
14 
15 

OEVAOR,11400ADR 
wORK•l 
WORK•FLAG 

* SET UP LOW CORE 

* 

* 

LHI 
STH 
STH 
STH 
LHI 
STH 

f<14t0 
Rl4tX•«Jo• 
Rll.f.tX''+::>' 
R14•X'44' 
R8,M00I~T 
R8,X''Jf,t 

* SET MODEL-550 IN CORRECT MOOE 

* EPSR RO,F<ll.f. 
DC DEVAOR,ROCHO 
LH! COU~TiO 

WORK REGISTER 
DEVICE ADDRESS REGISTER 

WORK REGISTER 
INT~RRUPT DEVICE REGISTER 
INTEHRUPT STATUS REGISTER 

WORK REGISTER 
Psw LOCATION SAVE REGISTER 

DEVADR= MOOEL-550 ICLI> ADDRESS 

S&T READ Fl AG 

STORE ZERO IN OLD PSW 
STORE ZERO IN OLD LOC 
STOR~ ZERO IN NEW PSW 
LOAD INTERRUPT HANDLER INTO REG 8 
STORE ADDRESS OF HANDLER IN NEW Loe 

SET READ llllOOE 
l~~ITIALIZE COUNT 

42 * 
q3 * ENABLE l~TERRUPTS I~ PSW 
41.J 
'+5 
46 
47 
48 
49 
50 
51 
52 
53 

* WAITl 

• 
LPSW WAIT 

* INTERRUPT HANOLER 

* 

WAIT FOR AN INTERRUPT 

* ACKNOWLEDGE INTERRUPT ANO MAK[ SURE INTERRUPT IS FROM MOOEL•550 

* MOD INT ACKR 
CLHI 
BNE 

INTl • lNTSTA 
INTl tDEVAOR 
LOOK 

ACKNOWLEDGE INTERRUPT 
IS INTERRUPT FROM MODEL•550 ? 
IF NOT THE SAME GO TO ERROR ROUTINE 



"" SAMPLE PROGRAM WITH fHE 5/16 MICRO 1/0 BUS PAGE 2 1c+•19:r+3 1ii!/D-'/7'j 
\0 
I 003A~ C370 ouoo 54 THI INTSTA.x•o• TEST STATUS 
°' 003ER 4230 0086R 55 BNZ ST SERR IF STATUS NOT RIGHT GO TO ERROR ROUT 
\0 

0042R 4850 QU9AR 56 LH WORKtFLAG LOAD READ FLAG ~ 

0046R 4230 QU60R 57 BNZ READBR IF:l READt IF=O WRITE 
~ 58 * 0 59 * WRITE 10 BYTES OF OATA TO MOOEL-550. 
0 60 * 
J::" 

004AR UA24 uU88R 61 WRTBR wo DEVADR,WRTBUFCCOUNT) 
........ 004EH 261.Jl 62 AIS COUNT,1 ADO ONE TO COUNTER 
.....J 0050R C540 OUOE 63 CLHI COUNT,14 COMPARE NUM9ER OF BYTES TO 1'+ 
\0 0054R 4330 005CR 64 BE DONE IF FINISHED GO TO DONE 

0058K C200 01.140 65 LPSw x•40• LOAD OLD PSW 
0Cl5CK C2UO QUA OK 66 DONE LPSW EOJ FINISHED PUT PROCESSOR IN WAIT STATE 

67 * 68 * READ 10 BYTES OF DATA FROM BUF HOOEL-550 
69 * > 

0060H 0824 Q08AR 70 READBR RO DEVADR,~ODBUFCCOUNT) READ ONE ~YTE IN MOD3UF tO 
0064R 2641 71 AIS COUNT,1 ADD ONE TO COUNTER t\j 

0066R C51+0 OOOA 72 CLHI COUNT,10 COMPARE TO 10 tsj 

006AR 43.JO ou12R 73 BE GO WRITE IF FINISHED GO TO WRITE A BYTE 2: 
~ 006ER C200 0040 74 LPSW x•c+O' LOAD OLD PSW H 

0072R 2450 75 GO WRITE LIS WORK•O LOAD ZERO INTO WORK >< 
OG74R 4050 009AR 76 STH WORKtFLAG RES~T FLAG TO WRITE 
00781{ C840 0000 77 LHI COUNT,o INITIALIZE COUNT TO ZERO >' 
007CR [J[ic:O OU99R 78 oc DEVAOR,WRTCMO MICRO I/0 I~ WRITE MOOE 
00801'< C200 OU40 79 LPSW x•c+O' LOAU OLO PSW -(') 

eo * 0 
81 * NOT A MOOEL-550 INTERRUPT =' 
82 * rt" 

0084R 2200 83 LOOK DCX 2200 STOP .... 
84 * =' 
85 * STATUS ERROR FROM ~OOEL-550 c: 

<D 86 * i:i. 
OU86R 2200 87 ST SERR ocx 2200 STOP -88 * 89 * SET UP DATA co~STANTS ANO STORAGE AREAS 

90 * 00881-< ODOA CJ1 WRTBUF DC x•oOOA• OO:CARRlAGE RETURNt OA:LINE FEED 
008AR 92 MODBUF OS 10 RESERVE STORAGE FOR 10 BYTES 
0091.JR 001./A 93 oc x•oDOA' OO:CARRIAGE RETURN, OA:LINE FEED 
0096R OOl.O 94 MOD A DR DC x•ooco• fl100EL•550 CMICRO•IO•BUS) ADDRESS 
0098K 9232 95 ROCMO DC x•9232• MICRO I/0 SET REAOtUNBLOCKtENABLE 

0000 0099R 96 WRTCMO EQU ROCMD+l MICRO I/0 SET WRITE, ENABLE 
009AR uouo '17 FLAG ocx 0 
009CR cooo 98 WAIT oc x•cooo• SET EXTERNAL INTERRUPT 
009EH OU2CR 99 DC ZhlAITl > 

OOAOH 8000 100 EOJ oc x•aooo• PUT PROCESSOR IN WAIT STATE 
00l\2R 005CR 101 DC l CDONE > 
OOA4H 102 ENO 

):iii 

I 

"" w 



> SAMPLE PROGRAM WITH THE 5116 ~ICRO I/0 BUS PAGE 3 t'f.:191'+3 12/03179 
I 

"' ASSEMBLED BY CAL 03·066R07-00 C32·BlTJ 
.i:: 

STA~T OPTIONS: T=16,ERLST 

NO CAL ERRORS 
NO CAL WAHNiNGS 

2 PASSES 

AB STOP 0000 0000 
AOC ooou 0002 
COUNT 0000 000'+ 15* &Jl 61 62 63 10 71 72 77 
DEVAOR 0000 0002 l'h ~q. 'JO 52 u 10 78 
OONE ooou 005CP 6'+ 66• 101 
EOJ 0000 OOAOR 66 100* 
FLAG ooou 009AR 2& 56 76 •.n• 
GOWRITE ooou 0072R 73 75• 
IMPTOP 0001.1 DOAlf.R > 
INT1 ooou 0006 17* 51 52 f'(j 

li"ITSTA 0000 0007 16• 51 5'+ totj 

LAOC 0000 0001 ts':! 
LUOK OOOIJ OU81tA 53 &3• z 
ritOOADR 0000 OG9&R 2'+ 9'+• b 

H 
j11Q08UF 0000 OOSAR 70 92• :WC 
"tODil\IT 0000 0030R 3i+ 51• 
PSWLOC 000" OOOF 21* > 
PURETOP 0000 OOOOR 
Rl'+ 0000 000£ 2h 30 31 32 33 39 ...... 
R8 OOOIJ 0008 19• 3'+ 35 n 
RO oouu 0000 13• 39 

0 
::s 

ROCMO ooou 0098R '+O 95• 96' t+ 
REAOHR OOUIJ 0060R 57 70• ,.,. 
STA~T ooou OOOOR 2'h ::s 
ST SERR 0000 0086P 5!:> 81• c: 
WAIT 0000 009CR q.5 98• ft) 

WAITl oaou 002CR ... 5. 99 
Pa -WORK ooou (}005 161• 25 26 56 75 76 

WRTBR ooou OliqAR 61* 
WRTBUF 0000 0088R 61 ~l* 
.iRTCMO 0000 0099R 78 9&• 

I\) 

"° I 
0\ 
\0 -
~ 
0 
0 

+:' 
........ 
....J 
\0 



D111-------

H1 

29-691 ROO 4/79 

APPENDIX A (Continued) 

LOAD 
TERM 

ADDRESS 

SET TERM 
IN READ 

MODE 

SENSE 
STATUS 

INITIALIZE 
COUNT 

SENSE 
STATUS 

UNDER STATUS SENSING 

READ 
ONE 
BYTE 

ADD ONE 
TO COUNT 

SET TERM 
IN WRITE 

MODE 

RESET 
COUNT 

TO 
ZERO 

SENSE 
STATUS 

ADD ONE 
TO COUNT 

OUTPUT 
CARRIAGE 

RETURN 
LINE 
FEED 

EOJ 

A-25 



A-26 

SET UP 
LOW CORE 

LOAD 
ADDRESS OF 
INTERRUPT 
HANDLER 

SET TERM 
IN READ 

MODE 

SET READ 
FLAG 

ENABLE 
EXTERNAL 

INTERRUPTS 
IN PSW 

APPENDIX A c·con tinued) 

INTERRUPT 

ACKNOWLEDGE 
INTERRUPT 

SET READ 
FLAG OFF 

RESET COUNT 

CHANGE MODE 
CAUSING 

INTERRUPT 

IMMEDIATE INTERRUPTS 

ERROR 

ADD ONE 
TO COUNTER 

LOAD OLD 
PSW 

INTERRUPTS 
ENABLED 

WAIT 

WRITE A 
BYTE 

STOP 

INO ADD ON.E 
TO COUNTER 

LOAD OLO 
PSW 

29-691 ROO 4/79 
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0 
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SAMPLE PRObRAM USING THE MICRO I/0 BUS PAGE 

PROG: Ml09SS ASSEMBLED BY CAL 03-066R07-00 ( 32-BIT > 

OOOOR 
0004R 
0008R 
OOOAR 
OOOER 
0012R 

OOhR 
0016R 
oouR 
001CR 
0020R 
0024R 
0026R 
002AR 

002ER 
0032R 
0034R 
0036R 
0038R 
003AR 
003CR 
003ER 
OOl+OR 

0000 0001 
ouoo ouo2 
ouoo 0003 
0000 OU04 
0000 0005 
0000 01108 

4820 0072R 
DE.20 OU74K 
9023 
4210 0004R 
4360 oooak 
2440 

9023 
4290 0014R 
9925 
CA50 OU7F 
D254 0076H 
2641 
CS40 OUOA 
4230 ou14R 

DE20 0075R 
2450 
9A25 
9023 
2091 
245A 
9A25 
9023 
2091 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

MIOBSS PROG SAMPLE pqOGRAM USING T~E MICRO I/0 BUS 
CROSS 
TARGT 16 
WIOTH 120 

• * SAMPLE PROGRAM FOR THE MODEL-550 ON A 16-RtT PROCESSOR 
* THIS PROGRAM UTILI7ES SENSE STATUS LOOPS TO READ/WRITE 
* TO THE MOOEL-550 WITH THE MICRO-I/0-BUS 

* * THE PROGRA~ ACCEPT~ 10 CHARACTERS ANO OUTPUTS A CARRIAGE RETURN 
* LINE FEEO. THE SAM[ 10 CHARACTERS, ANO ANOTHER CR•LF. 

* * REGISTER ASSIGNMENTS 

* Du [QU 1 
DEVA OR [QU 2 
STATUS EQU 3 
COUNT EQU 4 
WORK [QU 5 
BSY EQU 8 

* 
* START 
OCl 
SENS1 

* 

LH OEVAOR,MOOAOR 
OC OEVADRtRDCMO 
SSR DEVAUR,sTATUS 
aTc ou,oc1 
BFC BSY•SENSl 
LIS COUNT,o 

DEVICE UNAVAILABLE : 1 
SET OEVAOR TO REGISTER 2 
SET STATUS TO REGISTER 3 
SET COUNT TO REGISTER ~ 
SET WORK TO REGISTER 5 
BUSY s 8 

OEVAORsMOOEL•550 CCLI) ADDRESS 
CLI IN READ MOOE 
STATU SaCLI STATUS 

CHECK NOT BUSY 
COUNT=COUNT 10 KEYS 

* READ A TOTAL OF 10 CHARACTERS FROM M00EL•550 INTO MOOBUF 

* SENS2 

* 

SSR 
BTC 
ROR 
AHI 
STB 
AlS 
CLHI 
BNE 

DEVADR1STATUS 
OU+BSY,sENS2 
DEVAOR,wORK 
WORKtX 1 7F' 
WORK•MOnRUf(COUNT) 
COUNTt1 
COUNT,10 
SENS2 

STATUSs CLI STATUS 
CHECK OU1BUSY 
WORK: 1 KEY READ FROM THE MOOEL-550 
ZERO OUT PARITY BIT 
STORE BYTE IN ~OOBUF 
ADD 1 TO INDEX COUNT 
ARE THERE 10 BYTES READ YET 
IF NO BRANCH TO SENS2 TO READ MORE 

* THIS SECTION OF THE PROGRAM OUTPUTS A CR TO THE ~OOEL-550. 

* 

* 

oc 
LIS 
WOR 
SSR 
BTBS 
LIS 
WOR 
SSA 
BTBS 

DEVADRtWRTCMO 
WORKt13 
DEVADR,WORK 
OEVAOR1STATUS 
OU+BSY11 
WORK•10 
OEVADR,wORK 
OEVAOR,STATUS 
OU+BSY,1 

CLI IN WRITE MODE 
-13 IS A CR 

OUTPUT A CR 
SENSE STATUS 
BRANCH TO SSR COMMAND IF NOT READY 
10 IS A LINE FEED 
OUTPUT A LINE FEED 
SENSE STATUS 
BRANCH TO SSA COMMAND If NOT READY 

* JHIS SECTION OUTPUTS THE 10 BYTES OF 



> SAMPLE PROGRAM USING THE MICRO I/0 BUS PAGE 2 o9: 12:1n 11/29/79 
I 

I\) 5'f. * DATA FROM MOD8UF TO THE '400EL•550. 
(X) 

55 • 
0042R 2440 56 LIS COUNT,Q RESLT INDE>C COUNT TO ZERO 
0044R DA24 0076H 57 WRITE wo DEVADR,~OOBUF(COU~T) OUTPUT ONE CHARACTER TO MOOEL-550 
0048~ 9Dt!3 58 SSR DEVAOR, c;TATUS STATUS: CLJ STATUS 
004AR 2091 ~9 BTBS OU+BSYtl BFtANCH TO SSR COMMAND IF NOT ~EADY 
004CR 2b41 60 AIS COUNT,1 ADO ONE TO INDEX COUNT 
004£1'( C-540 OOUA bl CLHI COUNT1lO ARE THERE tn BYTES WRITTEN YET 
0052k 4230 OU44P f>.2 BNE WRITE IF NO, -B'tANCH TO •WRITE'• TO CON TIN 

63 * &4 * THIS ROUTI'IE OUTPUTS A CR AND LI'NE I-EEO TO THE KODEL•5!iO. 
65 * 0056fi Dl20 0075tt &6 QC DEVADRtWRTCMO CLI IN WRITf MOOE 

.O.OSAR 2'+50 67 LlS tiiORK-113 13 IS A C·R 
005CR 9'A25 68 WDR DEVADR,MORK OUTPUT ·A <CR 
005EH 9023 &9 SSR OEVADRtSTAT.US SENS£ STATUS ·:.-.0060R 2091 70 eras .OU+SSYtl BRA~CH :yo SSR COMA ND Ii= NOT READY 

~ 
Q062-R 24!:>A 7l LIS WDRK,t10 UHL 'FEED TO 'KODE!.-55ll "O 
0:1JE.4R 9A.l5 7:2 WDR OE v ADR,.woRK OUTPUT '' LI 'IE FE£D tzj 
0066R 9023 7'3 SSR DEVADq .. ,sTATUS SENSE STATUS 2: 
Q()t.afi 20~1 74 BTBS OU+B&Y,1 BRA·NCH 1TO SSR COltft;ANO lf NOiT READY t;:j 

006AH C200 006-ER 75 W-A:IT LPS411 MAlT2 ·H 

"71, • >< 
T-7 • THIS .:sECTiION ~TS lJP OA:r.A CONST:AN,T.S ~ND ST:OA'AG£ AREAS,. > 
78 • 

0:06ER 8000 79 W'AH2 nc~ ·80'00 --on7oR UO&.M 80 DC ZC-.wA!IT) Cl 
O.U72R ou.c.o Ril "tOO-ADR DC X·<•OOCU• KOOEL•.550 C CUU :ADDRESS 0 
0:0.7t+H 921-2 s:2 RD CHO DC «·•92,i,z• CL:l ~ ;CDMfilAHD• :EN)\81.:£ :::=-

ff ouoo OO:'ffiR 813 WRttfo10 £QU ROCflD*ll C!J'I WRITE COtfftA'N01e DlSAtlt.'E ~ 
DD.76H -94 MODBUF OS l:O 1.0 8f(T£ S1TORA6E Flm ·ftODEL•-1100 BUFF ~ 
0&80-R 85 £NO c: 

d) 

i:i. ··-



tv SAMPLl PRObRAM USING THE MICRO I/0 BUS PAGE 3 09:12:'+7 11/29/79 

'° I ASSEMBLED BY CAL 03•066R07•00 t.32-AITJ 0\ 
\.0 
~ START OPT! ONS: 1=16,ERLST 

~ 1\10 CAL £RROHS 
0 NO CAL WARNINGS 0 

2 PASst.s 
+:' 
........ AB STOP 0000 0000 
~ AOC ooou 0002 
\.0 ASY 0000 0008 20* 27 33 ,,.7 51 59 71) 1'+ 

COUNT ooou 000 ... 18* 28 36 37 38 56 57 60 61 
OEVAU~ 0000 0002 l&* 23 2lf. 25 ~2 31f lf3 '+5 '+6 '+ 'j 50 57 58 

6& 68 69 72 73 
OU ooou 0001 15* ;>6 33 '+1 51 59 7o 7'+ 
U1PTOP 0000 0080R 
LADC 0000 OUOl > 
J1100A0H ooou 0072R 23 81* "'O 

MOOBUF ooou U076R 36 57 84* "'O 

OCl ooou OOO&f.R 2'+• 26 
tzj 
:z: 

PURE TOP ooou OVOOR t7 
ROCMU 0000 007'+R 2 ... 82* 83 H 
SENSl ooou 0008R 2:>* 27 >< 
SENS2 0000 OOl'+R 32* 33 39 
STARl ooou OOOOR 23* > 
STATUS 0000 0003 17* 25 32 &f.6 50 58 69 73 -WAIT 0000 006AR 75* 80 (') 

WAIT2 ooou 006ER 7e> 79• 0 
WORK 0000 0005 19• 34 35 36 '+'+ '+5 '+8 '+9 67 68 71 72 =' 
WRITE. 0000 ooq.q.R 57* 62 rt" 
wRTCi"lll 0000 0075R q.3 66 83• ..... 

=' c::; 
(I) 
Pa -



A-30 

START 1 

DISABLE INT 

~~ PROCESSOR 

LEVEL 

PUT 

COMM MUX IN 

WRITE MODE 

SENSE 

STATUS 

NO 

WRITE A 

CHAR.A.CTER 

COMM MUX IN 

READ MODE 

(ECHO-PLEXl 

APPENDIX A (Continued) 

COMMMUX 

SENSE 

STATUS 

READ A 

CHARACTER 

YES 

SET UP 

NEW PSW 

ENABLE 

COMM MUX 

INTERRUPTS 

!WRITE MODE) 

ENABLE INT 

@PROCESSOR 

LEVEL 

HANG HERE 

INTERRUPT 

RECEIVED 

ACKNOWLEDGE 

INTERRUPT 

NO 

WRITE A 

CHARACTER 

YES 

SET DONE 

FLAG 

NO~ 

~ 

YES~ 

-~ 

29-691 ROO 4/79 
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PROG: 

COMM MUX PROGRAMMING EXAMPLES FOR 16• ~IT PROCESSOR PAGE 1 15:01:46 12/03/79 

ASSEMBLED BY CAL 03·066R07•UO ( 32-BIT > 

ouoo 0001 
oouo 0004 
oouo ouos 
oouo 0006 
0000 0V07 
0000 0008 
0000 0009 
OUUO OUOF 

0000 0004 
0000 0008 
oouo 0008 

1 
2 
3 
4 
5 
6 
7 
g 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

* 

PROG COMl'I MUX PROGRAMMING EXAMPLES FOR 16- BIT PROCESSOR 
CROS~ 
TARGT 16 
WIDTH 120 

* THESE EXAMPLES DEMONSTRATE SEQUENCES TO PROGRAM THE 
* COMMUNICATIONS ~ux IN VARIOUS ENVIRONMENTS. THE TERMINAL ANO 
* THE l,;OMM MIJX INTERFACE SHOULD BE STRAPPED/CONNECTED 
* AS MENTIONED IN THE INDIVIDUAL EXAMPLES. 

* * REGISTER ASSIGN~ENTS 

* MSG 
Cl-IAR 
WORK 
ooNE 
DEV 
STAT 
REPEAT 
LINK 

* 
* EX 
BSY 
CARRY 

* 

EQU 1 
EQU 4 
EQU 5 
EQU 6 
EQU 7 
El:ilU 8 
EQlJ 9 
EQ\J 15 

EQU 
EQU 
EQU 

a+ 
8 
8 

MESSAGE START ADDRESS 
CHARACTER BEING TRANSFERRED 
WORK REGISTER 
EXAMPLE DONE FLAG 
MUX HDX ADDRESS 
l'IUX STATUS 
EXAMPLE STA~T ADDRESS 
LINI'. REGISTER 

EX BIT IN STATUS BYTE IS ONE 
BSY BIT IN STATUS BYTE IS ONE 
CARRY FLAG IN PSW IS ONE 

C"160~10 
CM160020 
CM160030 
C"160040 
CM160050 
C"160060 
CM160070 
cM16ooao 
CM160090 
CM160100 
CM160110 
CM160120 
CP'160130 
CM160140 
CM160150 
CPll160160 
CP'160170 
CM160180 
CM1601CJO 
CPU60200 
CM160210 
CM160220 
CPl160230 
CM16U240 
CM160250 
CM160260 -n 

0 

= r+ .... 
= c::: 
C1> 
s;J. -



;:t>i COMfil MUX PROGRAMMING EXAMPLES FOR 16• BIT PROCESSOR PAGE 2 15:01:1f.6 12/03179 
I 

w LOCAL TERMINAL, HALF-DUPLEX COfilM 11UX OPERATION 
rv 

28 • CM160280 
29 • TTYt CRT OR GOT SHOULO BE INTERFACED THROUGH MUX HOX INTERFACE CM160290. 
30 * CRT/GOT SHOULD BE STRAPPED FO~ HALF•OUPLEX OPERATION CM160300 
31 * THE FOLLOWING EXAMPLE IS FOR 16•BIT PROCESSOR C"160310 
32 * START EXECUTIO~ i STARTl CM160320 
33 • CM1603!0 
34 * llllHITE CHARACTERS & qEAO KEYS USl"'iG SENSE STATUS LOOP CM1603 .. 0 
35 "' WRITt:: CHARACTERS UNOE~ INTERRUPT CONTROL CM160350 
36 "' CM16U360 
37 * CM160370 

OOOOR U766 38 START1 XAR QOi\jEtOONE CM160380 
0002~ 9556 39 EPSR WORK•OO~E DISABLE INT ~ PROCESSOR LEVEL CM160390 
OOO'f.R C890 0000~ 'f.O LDAI REPEAT,c;TARTl CM160 .. 00 
0008R 4-870 OIJBER 4-1 LH DEVtOEVAOR GET CO~M filUX DEVICE ADDRESS CM160 .. 10 
ODO CR OE70 OOCOR 42 oc DEll•SECONO SET HUJ( AS PER SECONO COMl1ANO CMtiUlf.20 >' 
0010R UE70 OOClf< 'f.3 oc OEV•DISWRT WRITE "'ODE CM160 .. 30 "t1 
00141< C810 OUC4R l.f.4 LDAI MSG•P'ISG1 C~SG) = MESSAGE START ADDRESS CM160 .... 0 ltj 

45 • CM160 .. 50 ta1 

0018R 031H ouoo 46 EXfilPlA LB CHARtOC,.SGJ C"160,.60 ':oz: 
~ 

001CR 4-lFO OIJA21-l 47 BAL LI~KtOUTCHR OUTPUT A CHARACTER CM160 .. 70 1-f 
0020R 2611 48 AIS flllSG•l CM160 .. 80 >< 
0022R C510 0008R 49 CLAI MSGt'1SGtENO CM1'0'90 
0026R 2087 50 BLS EXMP1A LOOP TILL •TYPE 125,567890• OUTPUT CM160500 > 
0028R DE7o OOC2R 51 oc OEVtDIS~O SELECT READ MOOE CECHO-PLEXJ CM160510 
002CR 9875 52 ROR OEV•WO~I( DUMMY READ TO SET BSY cMt605ao "'"""' n 
002ER 41FO QOAER 53 BAL LI'\IK•OELAY LINE ~URN AqOUND DELAY C"160530 0 
0032R 0711 54 XAR .. SG•MSG C"1605-0 c;:, 

55 • CM160550 rt" 
0034R i+lFO 0092R 56 ExMPlB BAL LI~KtREAO READ A KEY CODE WHEN DEPRESSED CM16U560 ~ 

0038R l>'f.41 OOCBR ~7 CLB CHARtTYPEOC,.SG> COMPARE WITH THE EXPECTED C .. 160570 ti 
c:: 

003CR 4230 003CR 58 BNE • c"11tu5ao (1) 
00401-( 2bl1 59 AIS f1SG•l CM160590 tla 
0042R C5J.O OOOA 60 CLAI ,.SGtlO CM160600 ...... 
0046R 2089 61 BLS EXMPlB LOOP TILL 10 DIGITS TYPED C"160610 

62 • CM160620 
63 * WRITE UNDER INTERRUPT CONTROL CM160&30 
64 • CM160i40 

00481-t cs so OU6A~ 65 LOAI WORKtlNT C"16U650 
OO'f.CH 4060 OV44 66 STA OONE.•X'44' SET UP NEW PSW FOR CM160660 

rv oo5ort 4050 OU46 f.7 STA WORKtX•46• IH"EDIATE t~TERRUPT CMUt0670 
\.0 
I 0054R C810 0008R E-8 LOAI MSG•MSG2 CM160680 

O'I U058H oE70 00C3R 69 oc OEV•ENWQT EN4BLE INT a MUX LEVEL 1 PENOING C"160690 

"° oosc~ lf.lFO QUA[R 70 BAL LI114Kt0ELAY LINE TUR"AROUNO DELAY CM160700 
..... 0060R C850 4UUU 71 EXPllP1C LOAI lllORt<1X•4000• CM16U710 

0064~ 9545 72 EPSR CHARtWORK ENABLE INT @ PROCESSOR LEVEL ·CM160720 
!:t.1 0066R 4300 0066R 73 B • CM160730 
0 
0 714- * CM1607 .. 0 

75 • I""EDIATE INTERRUPT IS RECEIVED CM160750 
~ 76 • CM160760 
........ 006AK '3F !:>8 77 If\IT AIR WORKtSTAT ACKNOWLEDGE AN INTERRUPT CM160770 
~ 006CR 0557 78 CLAR WORKtOEV COMPARE DEVICE THAT INTERRUPTED CM1607BO 

"° 006EI-( 42.30 006Ef< 79 BNE • C"160790 
0072~ 0888 80 LOAR STAT•STAT STATUS SHOULD BE ZERO CBSY s Ot CIU60800 



tv COMM MUX PKOGRAHMING EXAMPLES FOR 16• BIT PROCESSOR PAGE 3 15:01:-.6 12/03179 
\0 
t LOCAL TERMlNAL1 HALF•DUPLEX COMM MUX OPERATION 

"' \0 
OOHR 4230 0074R 81 BNZ * CM160810· 

~ 
0078R 08f':i6 82 LOAR OONE100NE CfU60820 

!:C 007AR 42.)Q OOA6R 83 BNZ HALT HALT IF DONE C .. 160830 
0 84 * Cf'1608 .. 0 
0 007EH OA71 ouoo 85 WO OEV10(P1SG> WRITE A CHARACTER CH160850 

0082R 2611 86 AIS MSGtl CM160860 
+= 0084R C5lO OOE6R 87 CLAI MSGtMSG?ENO Cft160870 
......... 008AK ... 280 OO&Ok 88 BL EXMPlC LOOP TILL 'CORRECT I' OUTPUT CM160880 -i 

"° ooscR 2461 e.9 LIS OO"JE•l SET DONE FLAG Cf'160890 
008ER 4300 0060R 90 B EXl'l!PlC ACKNOWLEDGE LAST INTERRUPT Cft160900 

91 * CM160910 
92 * C"160920 

0092R 9078 93 READ SSR OEV1STAT SENSE COMM MUX STATUS CM160930 
0094R lf-240 OUB6R 94 BTC EX, HALT HALT IF 'EX' IS SET CfU609'0 
0098~ 2083 95 BTBS BSY13 LOOP IN 'BSY' C"1609SO )II 
009AR 9B74 % RDR OEV1CHM READ CHARACTER WHEN BSY DROPS CM160960 I'd 
009CR Clf.l.tO 007F 97 NAI CHAR1X'7F' REMOVE. PARITY BIT Cf'160970 I'd 
OOAOR U3UF 98 BR L:INK RETUt(N C"160980 t:z::I 

q9 * CM160990 :z: 
00A2K 9078 100 ouTCHR SSR OEV•STAT CM161000 0 
OOA4R 2081 101 RTBS BSY•l LOOP ON BSY CM161010 H 

OOA6R 9A74 102 WOR OEVtCHAR CM161020 >< 
OOA8R 9078 103 SSR OEV1STAT CM161030 

=-=-OOAAR 2081 104 BTBS 8SY•l WAIT FOR MUX TO BECOME NOT BUSY CM1610 .. 0 
OOACR 030F 105 AR Lir~K RETURN CM161050 "' 106 * CM1610&0 n 
OOAER 0105 107 DELAY XA~ ~ORKtWORK CM161070 0 
OOBOR 26~1 108 AIS WORK1l CM161080 ::s 

(T 
OOB2H 2281 109 .BFBS CARRY, 1 Cf'161090 ~ 
OOB4R 030F 110 BR LINK CM16l100 =' 

111 * CM161110 ~ 

OOB6R 2'+51 112 1-!ALT LIS WORK•l CM1'1120 CD 
0088R 915F 113 SLHLS WORK•l5 WORK = x•aooo• CM161130 p. 

OOBAR 9515 lH EPSR MSG•WORK HALT PROCESSOR CM1'11t+O -
OO~Ct< 0309 115 BR REPEAT CM161150 

11€, * CONSTANTS 8r MESSAGES USEO IN ABOVE EXAMPLES CM161160 
117 * CM161170 

OOBEK OUlO 118 OEVADR ocx 10 COMl'I MUX HOX ADDRESS CM16l180 
OOCOR F8 119 SECOND OB X'FB' CM161190 

120 * 8 DATA BITS/CHAR1 2 STOP ens. Cf'161200 
121 * NO PARITY CHECK• CM1'1210 

OOClR AB 122 DISWRT OB X'AB' DISABLE INT, WRITE HOOE Cf'161220 
OOC~K B9 123 DISRD OB )( 'B'J' OISARLE INT, READ WITH ECHO•BACK CH161230 
OOC3"< bB 124 ENWRT OB X'6B' ENABLE INT, WRITE ~ODE CM1612'+0 

125 * CM161250 
OOC4k 5459 ";045 2031 3233 126 MsGl DC C •TYPE 1234567890•.x•onoA• CM161260 
OOCCR 3435 3637 3839 3020 
0004R OUOfl 

::i:- OOO&R OOOA 127 DC x•oOOA• CM161270 
I 0000 oooaR 12A lll!SG1ENO EQU * CH161280 

w 0000 OOCRR 129 TYPED EQU •-13 CllU61290 
w 0008P. UOUA 130 MSG2 DC x•oDOA•,c•coRRECT•,x•2121•,x•oooA' CM161300 

OOOAR 431f.F 5252 4543 5420 



COMM MUX PROGRAMMING EXA~PLE~ FOR 16• ~IT PROCESSOR 

LOCAL TERMINAL, HALF•OUPLEX COMM MUX OPERATION 

UOE2H 2121 
OOEl+i{ OUUA 

ouuo 00[61{ 

00[61{ 

131 HsG2ENO EQu 
132 * 
133 ENO 

* 

PAGE ~ 15:01:~6 12/03/79 

CM16U1o 
C"16132o 
CM161330 



tJ COMM MUX PKOGRAMMING EXAMPLES FOR 16- BIT PROCESSOR PAGE 5 15:0l:Cf.6 12/03179 

'° I LOCAL TERMINAL, HALF-DUPLEX COMM HUX OPERATION 

°' \0 
ASSEMBLED By CAL 03·066R07•00 ( 32-BIT) 

~ 

!::Cl START OPTIONS: T=16eERLST 
0 
0 NO CAL ERRORS 

.i::- llJO CAL WARl\JJ.NGS 
........ 2 PASSES 
~ 

'° ABS TOP ooou 0000 
ADC ooou 0002 

•HSY OOOIJ 0008 21h 95 101 104 
CARRY 0000 0008 25* 109 
CHAR ooou 0004 l'h 46 57 72 96 97 102 
DELAY 0000 OOAER 53 70 107* 
DEV ooou 0007 17* 41 42 43 51 52 69 78 85 95 96 100 102 =-103 to 
DEVAllH 0000 OOBER '+1 118* t"C 

OISRD ooou 00C2R 51 123• t:s::t 
z 

iJISwRT 0000 OOClR 43 122* ~ 
OOl\IE 0000 0006 lE>* 38 38 .39 66 82 82 89 H 
ENWrH 0000 00C3R 69 12&f.* >< 
EX 0000 0001+ 23* 94 
EXMPlA ooou 0018R CU)• 50 =-
EXMP18 ooou 003'+R Sb* 61 -EX,.PlC ooou 0060R 71* 88 90 n 
HALT 0000 00B6R 83 9'+ 112• 0 
IMPTOP 0000 00E6R =' 
INT ooou 006AR 65 77• rt-
LAOC 0000 0001 ..... 
LINK ooou OOOF 20* q.7 53 56 70 98 105 110 =' .:: 
"'1SG 0000 0001 13* 44 '+6 48 q.9 Sq. Sq. 57 59 60 68 85 86 CD 

tJ7 11Cf. p. 
MSG1 0000 OOC'+R 44 126* ~ 

MSGlEND ooou 0008R q.9 128* 
MSG2 ooou 0008R 68 130• 
~SG2END ouoo 00E6R 87 131* 
OUTCl'iR 0000 00A2R q.7 100* 
PURE TOP 0000 OOOOR 
READ 0000 0092R 56 93* 
REPEAT OOOu 0009 llj* q.O 115 
SECOND 0000 OOCOR 42 119* 
SURTl 0000 OOOOR 38* 40 
STAT ooou 0008 18* 77 80 80 93 100 103 
TYPED ooou OUCBR 57 129* 

;:pi :.IORK ooou 0005 15* 39 52 65 67 71 72 77 78 107 107 108 112 
I 

w 113 llCf. 
(J'1 

........ 
;:pi 

I 
w 
°' 



SET UP 
PROCESSOR IN 

FULLWORD 
MODE SET 15 

LOAD TERM 
ADDRESS 

SET UP 
SERVICE 

POINTER TO 
VECTOR TO 

ERROR ROUTINE 
ADDRESSES 

SET UP X
0

D4° 
TO VECTOR TO 

ADDRESS 
OF 

INTERRUPT 
HANDLER 

SET TERM 
IN CORRECT 

MODE 

SET READ 
FLAG AND 

ZERO OUT 

CUR COUNT 

ENABLE 
EXTERNAL 

INTERRUPTS 
IN PSW 

29-691 ROO 4/79 

APPENDIX B 
32-BIT PROGRAMMING EXAMPLES 

MICRO 1/0 BUS 
UNDER INTERRUPTS 

LOAD CURRENT 
VALUE OF 
COUNTER 

SET READ 
FLAG OFF 

RESET COUNT 

ISSUE 
WRITE 

COMMAND 

ERROR 

NO 

ADD ONE 
TO 

COUNTER 

LOAD OLD 

PSW 

WRITE 
ONE 
BYTE 

LOAD CUR RENT 
VALUE OF 
COUNTER 

ADD ONE 
TO 

COUNTER 

LOAD OLD 
PSW 

B-1 



qAMPLE PROGRAM USING MODEL 550 ON CURR~NT LOOP INTERFACE PAGE 1 H:1R:5a 12/03/79 

PROG: CLl32I ASSEMBLED BY CAL 03•066R07-00 < 32•F1 IT) 

0000001 
0000041 
0000061 

OOOOOAI 
OOOOOCI 
0000101 
00001'+1 
0000161 
OO!'JOlAI 
00001El 
nnnn""''. 
UVU-UC:.'-"..&. 

0000241 
0000281 

00002Cl 
0000301 
0000321 
0000361 
00003Al 

OUOO 0000 
OuOC uuOl 
(H>OO OJ02 
uooo ouo3 
OOUO OUU'+ 
uOIJO 000:, 
OUIJO 0006 
OUOO UuQ7 

C81JO OOFO 
9SJ.O 
4840 80AE :0000881 

0722 
C810 0"98I 
4012 0000 
l6.22 
C520 o2oo 
4200 F:FF2 :0000101 
48~0 ~096 =0000881 

C870 00461 
4075 ovoo 

0£~0 '406A :00008Al 
2451 
40~0 8086 :OOOOSCI 
0766 
4060 q06C :OO~OA8I 

1 CLl32I 
2 

PKOG SAMPLE PROGRAM USJNG ~OOEL 550 ~N CURRENT LOOP INTERFACF 
CHO SS 

3 TARGT 32 
4 ~HOTH 12!1 
5 NOHX3 
6 • 
1 • SAMPLE PRQ~RA~ FOR THE MODEL-550 ON A 32-RJT PROCESSOR 
B • 
9 • 

THIS PROGR4M OEMON~TRATES THE R[AOIWRITE OPERATIO~S FOK THE 
~OOEL-550 wlTH TH[ CURRrNT LOOP INTFRFACE U~OER INTERRUPT CONTROL 

10 * 
11 * THE. PROGRA~ ~[AUS HI CHARACTERS THt:.N OUTPUTS A CARRIAGE. RETURN 

ANU LINE FElD• ECHnS BACK THE TEN CHARACTERS• ANO OUTPUTS 
ANOTHE~ CARRIAGE RtTURN ANO LINE FEED. 

1 ;> .. 

13 • 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 .. 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
445 
.. 6 
47 
48 
4~ 

50 
51 
52 
53 

* * SET UP KEGISTrHS 

* RO 
Rl 
~2 
R3 
OEVAOR 
WORK 
COUNT 
R7 

* 

EQU 0 
[QU 1 
E..IU 2 
Ewll 3 
EQU 4 
El.IU ::, 
EWU 6 
EQU 7 

"ORK REGIST~R 
llORt< REGISTER 
WORK REGISTER 
CONDITION CODE TEST REGISTER 
DEVICE ADDRESS REGIST£R 
"ORK REGISTER 
COUNT REGISTER 
INTERRUPT AOORESS RE6JSTER 

* SET UP PROCESSOR IN FULL WORO "00£ & REGISTER S£T 15 

* START 

* 

LHI 
E:PS~ 
LH 

RO,x•O-Ot='O' 
Rl,RO 
U£"AOR,..OOAOR 

* SET UP l4TERRuPT T48L£ 

* 

LOAGIN 

* 

XA~ 
LHI 
ST.H 
AIS 
CLttl 
Bl. 
LH 
SLi.S 
LtH 
STtt 

R2,R2 
RltERROq 
H1,X'OO•CR2J 
R2t2 
R2,X'200' 
LOAGIN 
WORKt"4lOAOR 
w()Ri<11l 
R7tlNT 
R7,X'OD•if WORKt 

fft:GISTER SET 15 ACTIVAT£D 
LOAO CLI DEVICE AOORESS 

ZERO OUT REGISTER 2 
SET UP AOORESS OF £.RQOR 
STORE EAAOR IN FULL TABLE 
AOVANCF TO THE NEXT EffliRY 
IS T A8L£ FULl. YET 
6RAl~H TO LOAD ANOTHER £R.ROR AOORESS 
LOA:D DEVICE AOORCSS I~TO WORK REG 

LOAO INTERRUPT AOORf:SS INTO REG 7 
STORE AOORESS IN S£RYJc£ POINTER TRL 

* ENABLE THE M00£L•S50 INTERRUPT IN R~AO f'tODE 

* 

* 

OC OEVA1lft,~DCMO 
LIS wORKtl 
STH wORKtFLAG 
XAR COUNTtCOUNT 
STH COUNT.cu~COUNT 

SET STATUS OF' CLI 
LOAD ONE INTO WORK REGISTER 
SET R£AO FLAG 
ZERO OUT COUNT 
STORE ZERO IN CURCOUNT 

* ENABLE EXTERNAL INTERRUPTS IN PSW 



SAMPLE PRObRAM USING MODEL 550 ON CURRENT LOOP INTERFACE PAGE 2 14:18:58 12/03179 
rv 
\C 54 * I 00003Cl F810 OUOO COFO 55 GOAGAIN LI Rl,Y'COFO' WAIT STATE, ENABLE INTRPT, REG SET F 

°' \.0 0000421 9501 56 EPSR Ro,Rl INTERRUPTS ENABLED 
~ 000il441 2204 57 BS GOAGAIN HANG• SHOULD NEVER EXEC THIS INSTRUCT ION 

58 * ~ 59 * INTERRUPT HANDLER 
0 ~o * 0 0000461 0833 f.1 INT LOAR R3,H3 SET CONDITION CODE 
.+; 00004rH 4230 BO'tC :000098I G2 9Nl ERROR IF STATUS IS BAO GO TO ERROR 
....... OOOU4Cl 4850 8U6C =ooooBCI G3 LH WORKtFLAG TEST FLAG 
....J 0000501 4230 8019 :00006CI f,4 B~Z RcAOBR IF 1 GO TO READ 10 BYTES 
l.O 65 * G6 * WRITE 10 BYTES OF OATA TO MODEL-550 

67 * 0000541 48bO 8050 :OOOOASI 68 LH COUNT•CURCOUNT LOAD VALUE OF CURCOUNT INTO COUNT 
0000581 DA46 8U4E :OOOOAAI 69 WRTBR wo OEVAOR,wRTAUF(COU~T) WRiTE OUT A BYTE OF DATA 
00005Cl 2661 70 AIS CQUNT,1 ADO ONE TO COUNT 
00005El •+060 8046 :OOOOA81 71 STH COUNT,CURCOUNT UPDATE CURCOUNT > 0000621 . C5b0 OOOE 72 CLHI COUNTtl4 COMPARE COUNT TO 1~ "'d 
0000661 4330 8032 :00009CI 73 BE DONE IF FINISHEO GO TO DONE "'d 
00006Al 1800 74 LPSWR RO tzj 

75 * 
2: 

76 * READ 10 BYTES OF DATA FROM MOOEL-550 TO HOQBUF 0 
H 

77 * >< 
00006Cl 1+8'+0 801+8 :OOOOB8I 78 READBR LH DEVAOR,ll!OOADR LOAD CLl ADDRESS 
0000701 CB60 OUA8I 79 LHI couNT,CURCOUNT INITIALIZE COUNT REGISTER ~ 

000071f.l UB'+6 Bt.l34 :OOOOACI BO RO DEVAOR,~OOBLlF<COU~T> READ ONE BYTE 
0000781 26bl 81 AlS COUNTt1 ADO ONE TO COUNT -00007Al lf.060 A02A :0000A8I 82 STH COUNTtCURCOUNT UPDATE CURCOUNT n 
00007EI C5b0 OOOA 83 CLHI COUNTtlO CO~PARE TO 10 0 

=' 0000821 lf.330 AU02 :000088I 84 BE GOlioJRITE BRANCH TO ROUTINE THAT SETS UP WRITE rt" 
0000961 1800 85 LPSWR RO LOAD OLD PSW ~ 

86 * =' 
0000881 2'+~0 87 GO WRITE LIS WORK•O LOAD ZERO INTO WORK REGISTER c: 
00008Al 4050 A02E :OOOOBCI 88 STH WORKtFLAG STORE ZERO IN FLAG TO WRITE CD 

00008[1 4050 AU16 =OOOOA8I 89 STH WORKtCURCOUNT 
p. -000092I DEl+O 8025 :OOOOBBI 90 oc DEVADR, WRTCl'1D SET WRITE MOOE 

0000%1 1800 91 LPSWR RO LOAD OLD PSW 
92 * 93 * SET UP DATE CONSTANTS AND STORAGE AREAS 
91.f. * 00009AI 4300 FF61.f. :0000001 95 ERROR B START BRANCH TO START OF PROGRAM 
% * 00009CI C200 auoo :OOOOAOI 97 DONE LPSW WAIT 
98 • 

OOOOAOI 0000 8000 99 WAIT OCF Y'8000' 
OOOOAl+I 0000 OU9Cl 100 DC A(OONE > 
OOOOA81 0000 101 CURCOUNT DC x•o• 
OOOOAAl OOOA 102 WRTBUF oc x•oDOA' UD:CARRIAGE RETURN, OA:L.INE FEED 
OOOOACI 103 MOD~UF OS 10 RESERVE STORAGE FOR 10 BYTES 
0000861 OOOA 101.f. QC X'OOOA• OO:CARRIAGE RETURNtOA:LlNE FEED 
0000881 0002 1.05 MOD A OR DC x•ooo2• MOOAOR = 02 

tlj 00008AI 64~8 106 ROCHO oc X•6'+58• ENABEL UNBLOCK READ/ENABLE WRITE 
I 0000 00881 107 WRTCMO EQU RDC,.0+1 w 

OOOOBCl 0000 0000 108 FLAG oc Y'O' 



!;O 

0 
0 

SAMPLE PROGRAM USING MODEL 550 O~ CURRE~T LOOP INTERFACE 

OOOOCOl 109 ENO 

PAGE 3 tlf.:1A:58 12/03/79 
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°' "° ~ 
!:t1 
0 
0 

+::" 

' ~ 
\D 

o:I 
I 

l.71 

SAMPL[ PRObRAM USING MODEL 550 ON CURRENT 

ASSEMHLEO bY CAL 03•066R07·00 l 32-BIT > 

START OPT IOI\!~: T=32,ERLST 

!\10 CAL £.Rl<ORS 
rJl) CAL WA~i\'.J.l'JGS 

2 PASSE:.S 

AH STOP ooou 0000 
AOC oouo 0004 
cou11JT ooou 0006 2.3* 50 50 

8~ 

CUR COUNT ooou 00A8I 51 68 71 
JEVAUt< ·ooov 000'+ 21* 30 47 
OONE ooou 009CI 73 q7• 100 
ERROR OOlJ.J 0098I 35 62 95• 
FLAG OlJOu OOBCI 49 63 88 
bOAGAIN 0000 003CI 5!'.>* 57 
GOWRITE 000\J ooaar 81.J 87* 
lMPTOP 0000 OOCOl 109 
INT 0000 00'+61 '+2 61* 
LAOC 0000 0002 
LOAGIN 000\J 00101 3&• 39 
·1100ADR ooou 00881 3u 40 78 
""IODBUF 0000 OOACI 80 103• 
PURElOP 0000 OOOOP 109 
kO oouu 0000 17• 28 29 
~i oouo OU01 ltS• 29 35 
H2 0000 0002 1'1* 34 34 
H3 ooou 0003 20• 61 61 
R7 0000 0007 2'h 42 43 
ROCMD ooou OOBAl 47 106• 107 
REAOBR ooou 006CI 64 78• 
STA~T ooou 00001 28• 95 
WAIT 0000 OOAOI 91 99• 
WORK 0001.J 0005 22• 40 l.Jl 
WRTBR ooou 0058! 69• 
WRT8UF ooou OOAAI 69 102• 
WR TC HD 00110 008,BI 90 107• 

LOOP INTERFACE PAGE 4 14:18:58 12/03/79 

51 68 69 7o 71 72 79 Bo 81 82 

79 82 89 101• 
69 78 80 90 

108• > 
t'd 
t-0 
tsj 

2: 

'=' 
H 
>< 

105• 
to 

56 74 85 91 -36 55 56 n 
36 37 38 0 

=' 
rt' 
I-'• 
:;t 
c: 
(1) 
p. 

43 48 49 63 87 88 8'J -



STARTl 

SELECT 
REG SET 

'F' 

DUMMY 
READ 

COMMAND 
TO COMM MUX 

SET UP CCB 
FOR LAC, 

BUFFERO, READ, 
TRANSLATE 

SET 'READ' 
FLAG 

SET UP 
ISP TABLE 

ENTRY 

SUBR....,ISRO 

ENABLE INT 
@PROCESSOR 

LEVEL 

SIMULATE 
INT FOR 

COMM MUX 

B-6 

HANG 
HERE 

APPEMDIX B (Continued) 

COMM MUX 

--------. - - - ~~~~~TION 
liHOULD NOT OCCUR 

ISSUE 2 
COMMANDS 

TO COMM MUX 

YES 

DUMMY 
READ 

COMMAND 

SUBR..-ISRl 

RETURN ON 
OLD PSW 

STARTl 

NO SUBR•ISR2 
SET EXECUTE 

BIT 

STATUSJ 
ERROR --
HANDLER . 

ISRl 

.,.__ ___ ___, - - __ J;~~~~TION 
li~OULD NOT OCCUR 

READ FIRST 
CHAR. OF 
MESSAGE 

SIMULATE 
CHANNEL 
PROGRAM 

ISR2 

YES 

LINEXIT 

NO 

COUNTl•-3 

BUFlEND.., 
WBUF1END 

' SUBR+-IODONE 

RETURN ON 
OLD PSW 

:29~691 ROO 4/79 



29-691 ROO 4/79 

APFENDIX B (Continued) 

CR EXIT 

RO= 0-72 
-COUNTO 

R1 = 
WRTBUF + 

72 + COUNTO 

COUNTO ..... RO 

BUFOEND+­
R1 

SET UP 
CCW FOR 

WRITE, NO 
TRANSLATION 

RESET 
'READ' FLAG 

COMM 

COMM MUX (Continued) 

LINEXIT 

RO= 
WRTBUF 

- RBUFOEND 

R1 = 
RBUFOEND 

IODONE 

NO 

HANG 
HERE 

START1 

B-7 



Uj 

I 
00 

!Xj 

0 
0 

+:' 
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....J 
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PROG= 

co~~ MUX PROGRAl'll'IING EXAMPLES FOR 32-BIT PROCESSOR PAGE 11:10:15 08/16/73 

CM32A ASSEl'IBLF.D BY CAL 03-066R05-00 ( 32-BIT) 

1 Cllf32A PROG CO!llM ~ux PRO:;R A '!l'!I Nt; EXAMPLES FOµ 32-!lIT PRJCF.SSOR 
2 CROSS 
3 WIDTH 120 
4 TAR GT 32 
5 NORX3 
6 * 
1 * 
13 * USER INPUTS A "F:SSAGE OF UP ro 72 CHARACT£RS THROUGH THE 'l'E!HH~AL 

9 * HOOKED TO THE CO~MUNICATIJNS ~ux I NT Eiff AC t'.. A !'!F:S-:;.l'\GF. CF LESS THAN 
10 * 72 CHARAC!ERS l'IUST BE TERPIINATED BY DEFR ESSI ~G 'CR' HY TWICE. THE 
11 AUTO-tRIVE3 CHANNEL READS THE CHARACTEPS f. DOES ASCII TO ASCII 
12 * TRANSLATION, AND GENEFATES A BUFFER CALLED '"'ESS~G F.'. 
13 * THEN CCB rs SET UP TO llRITE, FAST P'!Oi)E, ~o TRA~SLATION. THE 
14 * 'CR', 'LF' OR JUST 'LF' IS OUTP:Jl' FOLLOW F.D lH THE '"t£SSAGE' 
15 * 3UFFER. TH EN •ca•, "LF" ARE OU'fPUT. 
16 
17 * THE ENTIRE PROG!lA!! LOOPS ON IrSF:LF. 
18 * 
19 
20 * REGISTER F.QUATES 
21 * 
22 * 

ooco 0000 23 !lO EQU 0 
ooco 0001 24 R1 EQU 1 
0000 0007 25 DEV EQU '1 
occo 0000 26 woaK EQU 13 

CP'!320010 
CP!320020 
Cf'l320030 
C"!3200ti0 
CK320050 
Cl'l32006C 
Cfll320070 
C!'l32008 0 
CM320090 
CI020100 
C!t320110 
CK320120 
CP1320130 
CI1320140 
CPl320150 
Cl!320160 
CP!320170 
CPl320180 
CK320190 
CPl320200 
01320210 
c1n2022ei 
C~320230 

CM320240 
C"320250 
CP020260 



N CO!'!M "!UX PROGRAIHHNG EXAM PL ES FOR 32-BIT PROCESSOR PAGE 2 11:10:15 08/ 16/78 
i.o 
I DATA TFANS THRU AUTO DRIVE~ CHANNEL 4 WIRE OPERATION 

°' i.o 
* -' 2R CP\320280 

OOOOOOI 29 ORG X' AOO' CB20290 
~ 30 * C!llJ320300 
0 31 * CM320310 
0 OOOAOO C810 OOFO 32 START1 LHI R1,X'FO' C!lf320 320 

~ 
OOOAO 4 9c;c1 33 EPSR HO,R 1 REGTST ER SET F C:1320 330 

.......... 
34 * C~320340 

-J OOOA06 4870 0882 35 LH DEV,RCVADR GET RECEIVE S!Di AD~RFSS C~320350 

"° OOOAO A 91'-70 36 RDR DEV,~ORK DUM~Y READ TO SET BUSY Cl'J320360 
OOOAOC 4070 OBRO 37 STH DF.V,DEVADR CPl320370 

38 * CK320380 
OOOA10 C810 F702 39 LHT R1,!:CWSTHTLATE CM320390 
OOOA14 4010 OB48 40 STH R1,CCW LRC, R UFJ;'ER 11, READ, THNSLATE CM.320400 
OOOA18 F610 OBA7 41 LDAI R 1 , RB UFO END CM320410 
OOOA1C E600 0860 42 LOH RO ,:1 F.SSAGE Cl!320420 >' OOOA20 OB01 43 SAR R0,~1 CK320430 ltj 
OOOA22 4000 OB4A 44 STH RO ,COUNTO CPl320440 I'd 
000A26 5010 0B4C 45 STA R1,BtJFOEND c"32045o ts:I 
OOOA2A 0300 ODBE 46 LB RO,E!fREAD GET READ CO~MAN!) CK320460 z 
OOOA2E D200 0884 47 STB RO,CMD CP!320470 t' 

OOOA32 24£1 48 LIS WORK,1 C~320480 
H 

OOOA34 40D"O OBAC 49 STH WORK,READ SET FLAG CM320490 
:>< 

50 * CM320500 ~ 

OOOA38 C810 0848 51 COMM LHI R1,CCB CI1320510 
000A3C 2611 52 AIS R1,1 C:iil320520 ,.... 
OOOA3E 4017 4700 OODO 53 STH R1,ISPTABCDEV,D~Y) SET UP ISP TABLE EtHRY CPB20530 n 
OOOA44 2418 54 LIS R1,8 CM320540 0 

OOOA46 76-10 0848 55 RBT R1 ,CCW RESET EX BIT CK320550 
0 
t+ 

OOOA4A C810 OAAC 56 LHI R1,ISBO CK320560 .... 
OOOA4E 4010 OBSC 57 STH R1,SUBR SUBROUTINE ADDRESS CK320570 =' 

58 * CP'320580 c 
OOOA52 C810 40FO 59 LHI R1,X'40FO' CM320590 <D 

OOOA56 9501 60 EPSR RO, R 1 ENABLE INT @ PROCESSOR LEVEL CK320600 i:i. 

OOOA58 4870 OBBO 61 LH DEY, DEVADR CK320610 -
OOOASC F207 0000 62 SINT OCDEY) CI1320620 
OOOA60 4300 OA60 63 B * HANG CK320630 

64 * CM320640 
65 * TO WRITE CR, LF OR JUST LF FOLLOWED BI MESSAGE & CR, LF. C~320650 

66 * CK320660 
OOOA64 0700 67 CR EXIT XAR RQ,RO Cl1.320670 
OOOA66 4810 OB4A 68 LH R1 ,COUMTO CM320680 
OOOA6A CA10 0048 69 AH! R1, 72 CK320690 
OOOA6E OP01 70 SAR RO,R1 CPl320700 
OOOA70 FA10 0000 OBSE 71 AAI R 1,WRTBUF CM320710 
OOOA76 2306 72 BS OK CM320720 
OOOA78 Eli 10 OBA7 73 LINE UT LDAI R 1,R BUFOEND CM320730 
OOOA7C E6CO OBSE 74 LDAI RQ,WRTBUF Clt320740 
OOOA80 OBC1 75 SAR RO,R1 CM320750 
000A82 4000 0841 76 OK STH RO,COUNTO CM320760 

co OOOA86 5010 084C 77 sn R1,BOFOEND CPl320770 
I OOOA8A C810 F704 78 LHI R 1,CCWSTA+WRITE WRITE, MO TRANSLATION Cl1320780 

i.o OOOA8E 4010 0848 79 STH R1,CCW CPf320790 
000~92 0300 ODC2 80 LB RO,EIWRT C!U20800 



to COl'IM !i!UX PROGRHll'IING EXAMPLES FOR 32-BIT PROCESSOR PAGE 3 11:10:15 08/16/78 
I 

-" DATA TPANS THRU AUTO DRIVER CHANNEL 4 WIRE OPERATION 
0 

OOOA96 D2CO OBB4 81 STR RO,Cl'ID CM320810 
OOOA9A 4870 ODBC 82 LH DEV I SN DA DR C:i!320820 
OOOA9E 4Q70 OBBO 83 STH DEV, DEVADR CM320R30 
OOOAA2 (\7[0 84 XAR WORK,WORK CM320840 
OOOH4 40I:O OBAC 85 ST!! WORK,~EAD RESET FLAG C?13208 50 
OOOAAB 43CO OA38 86 B COMl'I C'f320860 

87 * CM320870 
88 * COl.lllE HF.RE AFTER SINT CM320880 
89 * CIB20890 

OOOAPiC 42FO OAAC 90 !SRO BTC C+Y+G+L,* CM320900 
OOOABO C330 0008 91 THI 3,, 8 Cl"320910 
OOOAB4 4330 OAOO 92 BZ '.>TART1 CM320920 
OOOABS DUO ODC3 93 oc 2,SECOND SET UP FOP COl'IM "!UX C!1!320930 
OOOABC DE20 0884 94 oc 2,Cl'ID rssu E COll!ll! AJI D CPf320940 
OOOACO 4e ro OBAC 95 LH WORK,READ l.Pf320950 >-OOOAC4 4330 OAD4 96 8Z ISRO 1 Cfl320960 t1j 
OOOAC8 9B2D 97 RDR 2,,VORK SET RSY CM320970 "'l1 
OOOACA E6t0 OAEl.t 98 LDAI llOBK,,ISR1 CP'320980 t-:1 
OOOACE 40CO 085C 99 STH WORK,SUBR TO READ " f!ESSAGE C!1320990 2: 

OOOAD2 1800 100 LPSWR RO C!132100(1 '=' 
H 

101 * CM321010 >< OOOAD4 E61:0 0804 102 ISR01 LDAI ilO~K,,ISR2 Cl!321020 
OOOAD8 4oro OBSC 103 STH WORK,SOBR TO WRITE THE MESSAGF. C1'!321030 OJ 
OOOADC 24t8 104 LIS WORK,8 C"321040 
OOOADE 75£0 oa4a 105 SRT ilOAK,,CCW SE'!' EX RIT Ctn21050 -OOOAE2 1800 106 LPSWR RO C!U21060 n 

0 107 * C"321070 =-108 * COME HERE TO READ FIRST CHARACTER CfU21080 c+ 
109 * CM321090 ..... 

OOOAE4 U2FO OAE4 110 ISR1 BTC C+V+G+L,* CP!321100 =' 
OOOAE8 C330 0008 111 THI 3,,8 Cl'321110 c: 
OOOAEC 4230 OAOO 112 BNZ START1 CM321120 CD 

p. 
OOOAFO 9BW 113 RDR 2,,WORK READ FIRST CHARACTER OF l'IESSAGE C!1321130 -OOOAF2 E3DO 0848 114 SCP WORK,CCB PUT IT IN BUFFER Cl'321140 
OOOAF6 ti300 OAD4 115 B ISR01 CPl321150 

116 * Clt321160 
117 * C"321170 

OOOAFA 1800 118 IGNORE LPSWR RO Cft321180 
119 * C!'321190 

rv 120 * Clif321200 
\0 OOOAFC ono 121 CR XAR WORK ,,WORK CPB21210 
I OOOAFE 40CO OB48 122 STH WORK,,CCW RESET EX BIT C1'1321220 

°' 000802 1800 123 LPSWR RO CK321230 \0 - 124 * CM321240 
125 * CM321250 

!:%::1 126 * COME HERE AFTER ADC TER!IIN AT ION C11321260 
0 127 * Clt321270 
0 000804 4210 0804 128 ISR2 BTC L,* CPl321280 
~ 

000808 4220 0818 129 BTC G,BUFULL CM321290 

' 
OOOBOC 48£0 OBAC 130 LH WORK,,BEAD CM321300 

....J 000810 4330 0810 131 BZ * CM321310 
\0 000814 4300 OA64 132 B CBEXIT Cft321320 

000818 4f!t0 OB.AC 133 BO FULL LH WORK,,BEAD CK321330 



rv CO~M .14UX PROGRU:MING EXAMPLES FOR 32-BIT PROCESSOR PAGE 4 11:10:15 08/16/78 
\0 
I DATA TRA.NS THRU AUTO t..RIVER CHANNEL 4 WIRE OPERATION 

0\ 
\0 OOOB1C 4230 OA78 134 BNZ LIN EXIT CPB21340 
~ OOOB20 ca to FFFD 135 LHI WORK,-3 TO OUTPUT CR, LF, NUT.L, NULL. C~3213SO 
!:Jj 000824 4oro 0852 136 STH WORK,COUNT1 CM321360 
0 000828 E6t0 OBAB 137 LOA.I WORK,WBUF1END CM321370 
0 OOOB2C soro 0854 138 STA WORK ,BUF1 DD CM321380 

000830 C8CO 083A 139 LHI WORK,IODONE C!l!321390 
~ 000834 40CO OBSC 140 STH WORK,SUBR CM321400 ...... 000838 1800 141 LPSiri'R RO Cl'i321410 ....J 
\0 142 * Cl1321420 

1 ij3 * COME HERE WHEN ALL I/0 OPERATION IS OVER Cl1321430 
144 CM321440 
145 * CM321450 

OOOB3A 4210 083A 146 IO DO HE BTC L,* CM321460 
OOOB3E 4220 OAOO 147 BTC G,START1 CM321470 
000842 43CO 0842 148 R * C/1!321480 

149 * C'1321490 >' 
OOOR48 150 ALIGN ADC CM321500 "'O 

"'O 
151 *---------------------------------- CM321510 ti:l 
152 * CK321520 z 

0000 0848 153 CCB EQU * CM321530 0 
000848 0000 154 ccw DCX 0 CM321540 H 

OOOB4A 0000 155 COUNTO DCX 0 CM321550 >< 
OOOB4C 0000 0000 156 BUFOEND DC 0 C!B21560 tJj 
OOOBSO 0000 157 CH KW ORD DCX 0 CIB21570 
OOOB52 0000 158 COUNT1 DCX 0 CPl321580 -000854 0000 0000 159 BUF1END DC 0 CIB21590 n 
000858 0000 OBB8 160 cc A(TLATETAB) CK321600 0 

OOOBSC 0000 161 SUBR DCX 0 CM321610 =' r+ 162 * Cl'l321620 ...,. 
163 *------~-----~--------------------- CM321630 =' 164 * SUFFERS CP'\321640 c:: 
165 * Crt321650 (D 

OOOBSE OD 166 WRTBUF DB 13 CPl321660 p. 

OOOBSF OA 167 DB 10 CIB21670 -
000860 168 !!ESSAGE DS 72 Cl!321680 

0000 OBA7 169 RBUFOEND EOU *-1 CPl321690 
OOOBA.8 ODCA 170 DCX ODOA .,O CM321700 
OOOBAA 0000 

0000 OBAB 171 WBUF1END EOU *-1 CPl321710 
172 *---------------------------------- CPl321720 
173 * CM321730 
174 * EQUATES CPl321740 
175 * Cft321750 

0000 F700 176 CCWSTA EQU X'F7oo• CM321760 
0000 0004 177 WRITE EQU X'0004' CM321770 
0000 0002 178 TLATE EQU X'0002' C!t321780 

179 * CM321790 
0000 OODO 180 ISPTAB EOO x• oo • CM321800 

tJj 0000 0008 181 c EOU 8 CK321810 

I 0000 0004 182 v EQU 4 CM321820 
_. 0000 0002 183 G EOU 2 CM321830 _. 0000 0001 184 L EOU 1 CM321840 

185 * CM321850 



o::I COPHI MUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR NGE 5 11:10:15 08/16/78 
I _. 

DATA IPA.NS THRU AUTO DRIVER CHANNEL 4 WIRE OPERATION 

"" 186 • CPU21860 
187 • CONSTANTS Cl'l321870 
188 * CM3218AO 
189 • Cl"l321890 

OOOBAC 0000 0000 190 READ DC () C"321900 
OOOBBO 0000 191 DEVA CR DCX 0 CM321910 
000882 0010 192 RC VA DR DCX 10 CM321920 
000884 OG 193 CMD DB 0 CM321930 

194 * C.Pl321940 
H5 ·---------------------------------- Cl1321950 
196 * C!'f321960 

OOOBB8 197 ALIGN ADC+ ADC CM321970 
198 * C!!321980 

000888 199 TLATETAB DO 13 Cl1321990 
000888 0570 200 DC TCIGNORE) Cfll322000 
OOOBBA 0570 200 DC TC IGNORE) > 
OOOBBC 0570 200 DC TCIGNOBE) ""c:I 

OOOBBE 0570 200 DC T (IGNORE) 
ttj 
tsj 

OOOBCO 057D 200 DC T<IGNORE) z 
OOOBC2 057D 200 DC T(IGHORE) 0 
OOORC4 0570 200 DC TCIGRORE) H 

OOORC6 057D 200 DC T( IGNORE) >< 
OOOBC8 057D 200 DC TUGNORE) tD 
OOOBCA 057D 200 DC TCIGNORE) 
OOOBCC 057D 200 DC 'ffIGNORE) .""' 
OOOBCE 057D 200 DC TCIGMORE) n 
OOOBDO 057D 200 DC TCIGllOBE) 0 
OOOBD2 057£ 201 DC TCCR) CI't322010 =' 
OOOBD4 202 DO 9 CU22020 rt' 

000804 057D 203 DC T(IGMORE),T(IGNORE) CP.1322030 
..... 
~ 

000806 0570 c::: 
OOOBD8 057D 203 DC TCIGNORE),T(IGNORE) ti> 
OOOBDA 057D Po 
OOOBDC 0570 203 DC TCIGNORE),T(IGNORE) -
OOOBDE 057D 
OOOBEO 057D 203 DC TCIG•ORE),TCIGNORE) 
OOOBE2 057D 
OOOBE4 057D 203 DC TCIGNORE),T(IGNORE) 
OOOBE6 0'57D 

I\) OOOBE8 057D 203 DC T(!GNORE}rT(!GIORE) 
\0 OOOBEA 057D I 
0\ OOOBEC 057D 203 DC T(IGNORE),T(IGIORE) 
\0 OOOBEE 057D - OOOBFO 057D 203 DC T(IGRORE),T(IGNOPE) 

OOOBF2 057D 
~ oooerq 057D 203 DC T(IGKORE),T(IGlOPE) 
0 OOOBF6 057D 
0 0000 OBFS 204 TABLE E.QU * CM322040 
+= OOOBF8 205 DO 32 CPl322050 

' OOOBF8 8020 8021 206 DB X'80',*-TABLE+63/2,X'80',•-TABLE+63/2 Cft322060 
.....J OOOBFC 8022 8023 206 DB x•ao•,•-TABLE+63/2,X'80',•-TABLE+63/2 
\0 ooocoo 8024 8025 206 DB x·~o·,•-TABLE+63/2,X'80',•-TABLE+63/2 

OOOCOll 8026 8027 206 DB X'80',*-TABLE+63/2,X'80',*-TABLE+63/2 



tv COKK f'!UX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR PAGE 6 11:10:15 08/16/78 
\0 
I DATA TRANS THRU AUTO DRIVER CH ANN EL 4 WIRE OPERATION 

0\ 
\0 

OOOC08 8028 8029 206 DB x•50•,*-TABLE+63/2,X'80•,•-TABLE+63/2 
~ 

ooococ 802A 802B 206 DB x•50•,*-TABLE+63/2,x•ao•,*-rABLE+63/2 
~ oooc10 802C 8020 206 Dti x•ao•,*-TABLE+63/2,X.80',*-TABLF.+63/2 
0 OOOC14 802E 802F 206 DB x•ao•,*-TABLE+63/2,X'80•,•-TABLE+63/2 
0 OOOC18 8030 8031 206 D3 x•so•,*-TABLE+63/2,X'80',*-TA9LE+63/2 

+:" 
OOOC1C 8032 8033 206 DB X'80',*-TABLE+63/2,X'80',*-TARLE+63/2 

' 
oooc20· 80 34 B035 206 DB X'80',*-TABLE+63/2,X'80',*-TABLE+63/2 

-J OOOC24 8036 8037 206 DB X'80',*-TABLE+63/2,X'80•,*-T'BLF.+63/2 
ID OOOC28 8038 8039 206 DB X'80',*-TABLE+63/2,X'80',*-TABLE+63/2 

oooc2c 803A 803B 206 DB x•go•,*-TABLE+63/2,X•so•,*-TABLE+63/2 
OOOC30 B03C 803D 206 DB X'80',*-TABLE+63/2,x·so•,*-TABLE+63/2 
OOOC34 803£ 803F 206 DB x•qo•,•-TABLE+63/2,x•ao•,*-T'BLE+63/2 
OOOC38 BOLIO 8041 206 DB X 1 80•,*-TABLE+63/2,X'BO·,·-T~BLE+63/2 

OOOC3C 80Ll2 8043 206 DB X'80',*-TABLE+~3/2,X'80',*-TABLE+63/2 

OOOC40 80114 8045 206 DB X'8o•,*-TABLE+53/2,x•ao•,•-TABLE+63/2 > 
OOOC44 8046 8047 206 DB x•go•,*-TABLE+63/2,X'80',*-TABLF.+63/2 ttj 

OOOC48 8CL!8 8049 206 DB x•50•,*-TABLE+63/2,x•so•,•-TABLE+63/2 ttj 

OOOC4C 8011A 804B 206 DB X1 80',*-TABLE+63/2,X 1 80 1 ,*-TABLE+63/2 trJ 

ooocso 804C 804D 206 09 X'80',*-TABLE+63/2,X'80',*-TABLF+63/2 !;z: 

OOOC54 804E 804F 206 DB X'80',*-TABLF.+63/2,X'80',*-TABLE+63/2 0 
H 

OOOC58 8050 8051 206 DB x•so•,•-TABLE+63/2,X 1 80 1 ,*-TABLE+63/2 >< 
ooocsc 80~2 8053 206 DB X'80',*-TABLE+63/2,X'80~,*-TABLE+63/2 

OOOC60 80~4 8055 206 DB X'80',*-TABLE+63/2,x•so•,*-TABLE+63/2 tD 
OOOC64 8056 8057 206 DB x•ao·,·-~ABLE+63/2,X'80',*-TABLE+63/2 

OOOC68 8058 8059 206 DR X'80',*-TABLE+63/2,X'BO',*-TABLE+63/2 -n 
OOOC6C 805A BOSE 206 Da x•ao•,*-TABLE+63/2,X•ao•,*-TA3LE+63/2 0 
OOOC70 80~C 805D 206 C3 X'80',*-TABLE+63/2,X'80',*-!A8LE+63/2 ==' 
OOOC74 805E 805F 206 DB l'80',*-TABLE+63/2,X'30',*-TA3LS+63/2 c+ 
OOOC78 207 DJ 11) C1'1322C70 ...,. 
OOOC78 057D 208 DC TCIGNORE),TCIGNORE) CM322080 =' 
OOOC7A 057D ~ 

OOOC7C '0570 208 DC TCIGNORE),T(IGNORE) 
(t) 
p. 

OOOC7E 0570 -OOOC80 0570 208 DC TCIGNORE),TCIGNORE) 
OOOC82 057D 
OOOC84 057D 208 DC TCIGNORE),T(IGNORE) 
OOOC86 0570 
OOOC88 0570 208 DC TCIGNORE>,TCIGNORE) 
OOOC8A 0570 
ooocsc 0570 208 DC TCIGNORE>,TCIGNORE) 
OOOC8E 057D 
OOOC90 057D 208 DC TCIGNORE),T(IGNORE) 
OOOC92 057D 
OOOC94 057D 208 DC TCIGNORE),T(IGNORE) 
OOOC96 057D 
OOOC98 0570 208 DC TCIGNORE),TCIGNORE) 
OOOC9A 057D 
OOOC9C 057D 208 DC T(IGNORE),T(IGNOHE) 

td OOOC9E 0570 
I OOOCAO 057D 208 DC TCIGNORE),T(IGNORE) 
~ OOOCA2 0570 
w OOOCA4 0570 20A DC TCIGNORE),TCIGNORE) 

OOOCA6 0570 



t.ct COMP.: P1 UX PROGRA PIPHNG 
I 

EXAftPLES FOR 32-BIT PROCESSOR PAGE 7 11:10:15 08/16/78 
_. 

DATA TRANS THRIJ AUTO DRIVER CHANNEL 4 WIRE OPERATION J::" 

OOOCA8 0570 208 DC T(IGNORE),T(IGRORE) 
OOOCAA 0570 
OOOCAC 0570 .208 DC TCIGNORE),T(IGNORE) 
OOOCAE 0570 
OOOCBO 057D 208 DC T(IGNORE),T(IGNORE) 
OOOCB2 0570 
OOOCB4 0570 208 DC TCIGNORE),T(IGNORE) 
OOOCB6 057D 

209 * Cft322090 
210 * 01322100 

OOOCB8 211 DO 13 CP1322110 
OOOCB8 057D 212 DC T(IGNORE) CP1322120 
OOOCBA 057D 212 DC TCIGllOBE) 
OOOCBC 0570 212 DC TCIGMOBE) 
OOOCBE 057D 212 DC TCI~IORE) > ooocco 0570 212 DC rc1:;110BE> "'O 
OOOCC2 0570 212 DC TCIGNORE) "'O 
OOOCC4 0570 212 DC TCIGNORE) trj 

OOOCC6 0570 212 DC TC IGNORE> :z: 
OOOCC8 0570 212 DC TUG NORE) ~ 

OOOCCA 057D 212 DC TCIGllORE) H 

oooccc 057D 212 DC T( IGNORE) >< 
OOOCCE 0570 212 DC T(IGNOBE) w 
OOOCDO 057D 212 DC T( IGRORE) 
OOOCD2 057£ 213 DC tCCB > CP'322130 ....... 
OOOCD4 214 DO 9 CM322140 n 
OOOCD4 0570 215 DC T(IGIORE),T(IGIORE) CP!322150 0 
OOOCD6 0570 ==-r+ 
OOOCD8 0570 215 DC T(IGIORE),T(IGNORE) .... 
OOOCDA 0570 ::J 
OOOCOC 057D 215 DC TCIGIORE),TCIGIORE) c: 
OOOCDE 0570 ft» 
OOOCEO 0570 215 DC T(IGRORE),T(IGRORE) ,:lo 

OOOCE2 057D -
OOOCE4 0570 215 DC T(IGMORE),TCIGRORE) 
OOOCE6 057D 
OOOCF.8 OS7D 215 DC TCIGIORE),T(IGIORE) 
OOOCEA 057D 
OOOCEC 0570 215 DC TCIGIORE),T(IGIORE) 

t.,J OOOCEE 057D 

'° OOOCFO 0570 215 DC T(IGROBE),T(IGIO~E) I 
0\ OOOCF2 0570 

'° OOOCF4 0570 215 DC TCIGRORE),T(IGIORE) _. OOOCF6 0570 
0000 OCF8 216 TA BL EH EQU * Clf322160 

!::d OOOCF8 217 DO 32 Cft322170 
0 OOOCF8 8020 8021 218 DB I' 80 ., , *-TABLEH+63/2, X' 80', *-TA BLEH+6 3/2 CPl322180 0 

OOOCFC 8022 8023 218 DB X'80',*-TABLEH+63/2,X'80',*-TABLEH+63/2 
+:" OOODOO 8024 8025 218 DB 1'80',*-TABLEH+63/2,X'80',*-TABLEH+63/2 
....... 000004 8026 8027 218 DB I'80',*-TABLEH+63/2,X'80',*-TABLEH+63/2 
....J OOOD08 8028 8029 218 DB x•eo•,•-TABLEH+63/2,X'80',*-TABLEH+63/2 
\0 OOODOC 802A 8028 218 DB X'80',*-TABLEH+63/2,1'80',*-TABLEH+63/2 

000010 802C 802D 218 DB X'80',*-TABLEH+63/2,I'80',*-TABLEH+63/2 



!\.) COM!'! l'lUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR PAGE 8 11:10:15 08/16/78 
~ 

I DATA TRANS THRU AUTO DRIVER CHANNEL 4 WIRE OPERATION 

°' ~ OOOD14 802F ~ 802E 218 DB X'80',*-TABLEH+63/2,X'80',*-TARLEH+63/2 
OOOD18 so.:o 8031 218 DB X'BO',*-TABLEH+61/2,X'8J',*-TABLEH+63/2 

~ OOOD1C 80 32 8033 218 DB X'80',*-TABLEH+63/2,X'80',*-TABLEH+~3/2 
0 OOOD20 8( 34 8035 218 DB X'80',*-TAaLEH+63/2,X'80',*-TABLRH+63/2 
0 OOOD24 8036 8037 218 Da X'80',*-TABLEH+63/2,X'80',*-TABLEH+53/2 
~ 

OOOD28 8038 8039 218 DB X'80',*-TABLEH+63/2,X'8u',*-TABLEH+63/2 

' OOOD2C 803A 803B 218 DB X'80',*-TABLEH+63/2,X'80',*-TABLEH+63/2 
.....J OOOD30 80.!C 803D 218 DB X'80',*-TA3LEH+63/2,X'80',*-TABLEH+63/2 
~ OOOD34 80.!E 803F 218 DB X'80',*-TABLEH+63/2,X'80',*-TABLF.H+63/2 

000D38 8C40 8041 218 DB X'80',*-TABLEH+63/2,X'80',*-TABLEH+63/2 
OOOD3C 8042 8043 218 DB X'80',*-TABLEH+63/2,X'80',*-TABLEH+63/2 
OOOD40 8044 8045 218 DB X'80',*-TABLEH+63/2,X'80',*-TABLEH+63/2 
OOOD44 80U6 8047 218 DB X'80',*-TABLEH+63/2,X'8~',*-TABLEH+63/2 

OOOD48 8048 8049 218 DB X'80',*-TABLEH+53/2,X'80',*-TABLFH+63/2 
OOOD4C 80llA 804B 218 D9 X'80',*-TABLEH+63/2,X'80',*-TABLF.H+63/2 > OOODSO 804C 8040 218 DB X'80',*-TABLEH+63/2,X'80',*-TABLEH+61/2 t'd 
OOOD54 804E 804F 218 DB X'80',*-TABLEH+63/2,X'80',*-TABLEH+63/2 "'Ct 
OOOD58 8050 8051 218 DB X'80',*-TABLEH+63/2,X'80',*-TABLEH+63/2 ts:1 
OOODSC ao:2 8053 218 DB X'80',*-TABLEH+63/2,X'80',*-TABL~H+63/2 2: 
000060 80 :4 8055 218 DB X'80',*-TABLEH+63/2,X'80',*-TABLEH+63/2 t:J 
OOOD64 80'56 8057 218 DB X'BO',*-TABLEH+63/2,X'80',*-TABLEH+~3/2 H 

OOOD6 8 80:8 8059 218 DB X'80',*-TABLEH+63/2,X'80',*-TABLEH+63/2 >< 
OOOD6C 80'5A 805B 218 DB X'80',*-TABLEH+63/2,X'80',*-TABLEH+63/2 n1 
OOOD70 BO~C 805D 218 DB X'80',*-TABLEH+63/2,X'80',*-TABLEH+63/2 
000074 805E 805F 218 DB X'BO',*-TABLEH+63/2,X'80',*-TABLEH+63/2 -000078 219 DO 16 C~322190 n 
OOOD78 057D 220 DC TCIGNOBE),T(IGNORE) CP!322200 0 
OOOD7A 057D =' 

rt' 
OOOD7C 0570 220 DC TCIGMORE),TCIGNORE) ..-
OOOD7E 057D =' 
OOOD80 0570 220 DC TCIGNORE),TCIGNORE) ~ 

000082 057D C1) 

OOOD84 0570 220 DC TCIGNORE),TCIGNORE) ,:lo 

000086 0570 -
000088 057D 220 DC TCIGNORE),TCIGNORE) 
00008A 0570 
OOOD8C 0570 220 DC TCIGNORE>,TCIGNORE) 
OOODBE 057D 
000090 0570 220 DC TCIGNORE),T(IGNORE) 
OOOD92 0570 
000094 0570 220 DC TCIGNORE),TCIGNORE) 
OOOD96 0570 
OOOD98 0570 220 DC T(IGNORE),T(IGNORE) 
OOOD9A 0570 
OOOD9C 057D 220 DC TCIGMORE),T(IGNORE) 
00009E 057D 
OOOOAO 057D 220 DC TCIGNbRE),TCIGNORE) 
OOODA2 057D 

ttl OOODU 057D 220 DC TCIGMORE),T(IGNORE) 
I OOODA6 057D 
~ OOODAS 057D 220 DC T(IGMORE),TCIGNORE) 
U'I OOODU 057D 

OOODAC 057D 220 DC TCIGIORE),T(IGHORE) 



~ 
0 
0 

COMM MUX PROGRAftMING EXAMPLES FOR 32-BIT PHOCESSOR PAGE 

DATA TRANS THRU AUTO DRIVER CHANNEL 4 WIRE OPERATION 

OOODAE 057D 
000080 0570 
OOODB2 057D 
000084 057D 
000086 057D 

000088 0000 
OOODBA 0010 
OOODBC 0011 
OOODBE 79 
OOODBF B9 
OOODCO AE 
OOODC1 38 
OOODC2 fitl 

OOODC3 re 

OOODC4 

220 

220 

221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 

DC TCIGNORF.),T(IGHORE) 

DC T(IGNORE),TCIGNORE) 

* 
* 
* CONSTANTS USED IN ABOVE EXUPLES 
* 
READING DCX 0 
RECADR DCX 10 
SN DA'DR DCX 11 
EM READ DB x• 79 • 
DISRt DB 1'89' 
DI SW RT DB X'AB' 
R02S DB X'JB' 
ENWRT DR x•6e• 
SECORD DB X' F8' 
* 

END 

9 11:10:15 08/16/78 

Clf322210 
CM322220 
Cflf322230 
CPl322240 

READ FLAG Clt322250 
COMM KUX RECEIVE ADDRESS CK322260 
COMM MUX SEND ADDRESS C"322270 
EH ABLE, ECHO, READ CPl322280 
DISABLE, ECHO, READ C"322290 
DISABLE, WRITE CM322300 
REQUEST TO SEND (WRT/RD = 1) CM322310 
ERABLE" WRITE Cfl322320 

CMJ22330 
2 STOP BITS,, NO PARITY CHECK C'l322340 

Cl!322350 



!\.) COl'IM MUX PROGRAMJllING EXA"PLES FOR 32-BIT PROCESSOR PAGE 10 11:10:15 08/16/78 
\0 
I DATA TRAMS THRO AUTO DRIVER CHANNEL 4 WIRE OPERATION 

"' l.O 
~ ASSEMBLED EI CAL 03-066R05-00 (32-BIT) 

!:ti START OPTI OHS: T=32,CROSS,ERLST, 
0 
0 NO CAL ERRORS 

+::" NO CAL WARNINGS 

' 2 PASSES 
...J 
l.O ABSTOP 0000 ODC4 

ADC 0000 0004 150 197 197 
BUFOEND 0000 084C 45 77 156* 
BUF1END 0000 0854 133 159* 
BU FULL 0000 OB18 129 133* 
c 0000 0008 90 110 181* -
CCB 0000 0848 51 114 153* ::z-ccw 0000 0848 40 55 79 105 122 154* t-0 
CCWSTA 0000 F700 39 78 176* t-0 
CHKWORD 0000 OBSO 157* tz::I 
CMD 0000 OBB4 47 81 94 193* 2: 

COMM 0000 OA38 51* 86 t' 

COUNTO 0000 OB4A 44 68 76 1 SS* H 

COUNT 1 0000 OB52 136 158* >< 
CR 0000 OAFC 121* 201 213 tc 
CREXIT 0000 OA64 67* 132 
DEV 0000 0007 25* 35 36 37 53 53 61 '52 82 ;:i3 -DEVADR 0000 OBBO 37 61 83 191* n 
DIS RD 0000 ODBF 229* 0 

DISWRT 0000 ODCO 230* =' 
rt" 

ENREAD 0000 ODBE 46 228* ..... 
EMWBT 0000 ODC2 80 232* =' 
G 0000 0002 90 110 129 147 18 3* c: 
IGMOR E 0000 OAFA 118* 200 203 203 208 208 212 215 215 220 220 (I) 

IMPTOP 0000 00001 
p. -IO DONE 0000 OB3A 139 146* 

ISPTAB 0000 OODO 53 180*" 
ISBO 0000 ouc 56 90* 
ISB01 0000 OAD4 96 102* 115 
ISR1 0000 OAE4 98 110* 
ISR2 0000 0804 102 128* 
L 0000 0001 90 110 128 146 184* 
LADC 0000 0002 
LillEXIT 0000 OA78 73* 134 
MESSAGE 0000 0860 42 168* 
OK 0000 OA82 72 76* 
PURETOP 0000 OOOOP 
RO 0000 0000 23* 33 42 43 44 46 47 60 fi7 67 70 74 75 

76 80 81 100 106 118 123 141 
R1 0000 0001 24* 32 33 39 40 41 43 45 51 :2 53 54 55 

tP 56 57· 59 60 68 69 70 71 73 75 77 78 79 
I BBUFO END 0000 OBA7 41 73 169* 
~ RCYADR 0000 0882 35 192* 
....J READ 0000 OBAC 49 85 95 130 133 190* 

READIMG 0000 ODB8 225* 



!:a 
0 
0 

CO~M ~ux PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR 

DATA TRANS THRU AUTO DRIVER CHANNEL 4 WIRE OPERATION 

RECADF 0000 ODBA 226* 
RQ2S 0000 ODC1 231* 
SECOND 0000 ODC3 93 233* 
SNDADP 0000 OCBC 82 227* 
START1 0000 OA.00 32* 92 112 147 
SUBR 0000 OBSC 57 99 103 140 
TABLE 0000 OBF8 204* 206 206 
TABLEH 0000 OCF8 216* 218 218 
TLA. TE 0000 0002 39 178* 
TLATETA13 0000 0888 160 199* 
v 0000 0004 90 110 182* 
WBUF1 END 0000 OBAB 137 171* 
WORK 0000 OOOD 26* 36 48 49 

104 105 113 114 
139 140 

WRITE 0000 0004 78 177* 
WRT BU F 0000 OBSE 71 74 166* 

161* 

84 
121 

PAGE 11 11:10:15 08/16/78 

84 
121 

85 
122 

95 
130 

97 
133 

98 
135 

99 
136 

102 
137 

103 
138 



START2 

NO INT. 
REG. SET F 

SET INT. 
SERVICE 
POINTER 

TABLE 

ENABLE 
READ SIDE 

INT. 

SET 

READING 
RESET DONE 

DUMMY 
READ 

ENABLE 
INT. 

'WAIT' STATE 

RECINT 

29-691 ROO 4/79 

APPENDIX B (Continued) 

COMM MUX UNDER INTERRUPTS 

REG SET F 

READ 
CHARACTER 
IN BUFFER 

DISABLE 
READ SIDE 

INT. 

RESET 
READING 

FLAG 

ENABLE 
WRITE SIDE 

INT. 

WRITE NULL 
TO GENERATE 

FIRST INT 

SN DINT 

REG. SET F 

WRITE A 
CHARACTER 

YES 

DONE= 1 

HALT 

HALT 

B-19 



Oj 

I 
I\) 

0 

!:ti 
0 
0 

CO~M ~ux PROGRAMMING EXAMPLES FOR 32-BIT P~OCESSOR PAGE 14:10:39 08/16/78 

PROG= CM 322 ASSE~BLF.D BY CAL 03-066ROS-OO 

1 CM 32 B 
2 
3 
4 
5 
6 * 
7 * 

C 32-BIT) 

PROG COM~ MUX PRJGRAMMING EXAMPLES FOR 32-BIT PROCESSOR 
CROSS 
WIDTH 120 
TAPGT 32 
NOFX3 

C'.'13223.60 
C~322370 

Cl'U22380 
CM322390 
CM322400 
CPl322410 
CI022420 



CO~M MUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR PAGE 2 14:10:39 08/16/78 

LOCAL TER~INAL, FULL DUPLEX COMK MUX OPERATION 

OOOOOOI 
OOOAOO 
OOOA06 

OOOA08 
OOOAOC 
OOOA10 
OOOA12 
OOOA16 
OOOA 1A 

OOOA1E 
OOOA22 
OOOA26 
OOOA2A 
OOOA2C 
OOOA2E 
OOOA32 
OOOA36 
OOOA38 
OOOA3A 
OOOA3E 

OOOA42 
OOOA44 
OOOA48 
OOOA4C 
OOOA50 
OOOA54 

0000 0000 
0000 0002 
0000 0003 
0000 0003 
0000 0004 
0000 0005 
0000 0008 
0000 OOOA 
OOCO OOOB 
0000 oooc 
0000 OOOD 

F8t0 0000 OOFO 
954t 

E640 OAF6 
F6AO 0000 
24I:!2 
E6CO 02CE 
404A 0000 
C1AO OA16 

4820 OAFC 
4R30 OAFE 
DE20 OBOS 
08A2 
OAH 
csro OA62 
40CA OODO 
OBA3 
OHA 
Cato OAC8 
40I:A OODO 

0700 
£640 OBOA 
4040 OAFA 
DE2<} 0800 
DE20 0803 
9R2D 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
31 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

* 
* THE TERMINAL SHJULD BE INTERFACED THROUGH CO~M ~ux FDX I~TERFACE 
* THE FCLLOWING EXAMPLE IS FOR 32-RIT PRCC~SSCR 
* START EXECUTION ~ START 

* RFAD 10 KEYS & ~RITE THOSE 1J CHARACTERS UNDfR INTERRUFT CONTROL 
* 
* 
* REGISTER ASSIGNMENTS 
* 
D0!4E 
DEVO 
CEV1 
R3 
MSG 
STAT 
BSY 
R10 
R11 
R12 
WORK 
* 

START 

* 

EQ!J 
EQU 
EQU 
EQ!J 
EQIJ 
EOU 
EQU 
EQU 
EQU 
EQU 
EQU 

ORG 
LI 
EPSR 

0 
2 
'3 
3 
4 

5 
g 

10 
11 
12 
13 

X' AOO' 
WORK,I'FO' 
PISG, WORK 

gxAMPLE DONE FLAG 
COM~ MUX RECEIVE ADDRESS 
COMM MUX SEND ADDRESS 
STATUS OF INTERRUPTING DEVICE 
!iESSAGE ADDRFSS 
COMM PWX STATUS 

WORK REGISTER 
iiORK REGISTER 

NO INT, ~EG SET F 

* SET UP INTERRUPT SERVICE POINTER TABLE 
* 

EXMP2A 

* 

* 

LDAI 
LDAI 
LIS 
LDAI 
STH 
BXLE 

LH 
LH 
OC 
LR 
AAR 
LHI 
STH 
LR 
AAR 
LHI 
STH 

REPEAT2 XAR 
LOU 
STH 
oc 
OC 
RDR 

MSG, HALT 
R10,X'DO' 
R 11, 2 
R12,X'2CE' 
KSG,O(R10) 
R10,EXMP2A 

DEYO ,RECADR 
DEV1 ,srrnADR 
DEYO,SECOND 
R10,DEVO 
R10,R10 
WORK,RECINT 
WORK, X •DO• ( R 10) 
R10,DEV1 • 
R10,R10 
WORK,SNDINT 
llORK,,X'DO'(R10) 

DONE,DONE 
KSG, f!SG33 
MSG, READING 
DEYO,ENREAD 
DEVO,RQ2S 
DEYO, WORK 

SET UP ENTIRE TABL~ AITH 'HALT' 

GET BOTH ADDRESSES 

SET UP COMM KUX 
SET UP 2 TABLE ENTRIES FOR 
RECEIVE & TRANS~IT DEVICES. 

RESET FLAG 
ENABLE READ SIDF. INT, ECHO ~ODF. 

DUMPIY RE~D TO SF.! BSY 

CM3224"40 
CP!322450 
Cl"l3224~0 

CM322470 
CM322480 
C!'!32l490 
CM322500 
CK322510 
CI022520 
Cfll322530 
CM:32254C 
<:tD22550 
C~322560 

CM322570 
C·IB225RO 
CM322590 
C!'!322600 
01322610 
CM322620 
C!B22630 
C!B22640 
CM322650 
CP1322660 
Cri1'322670 
C!'t322680 
CP!322690 
CM322700 
CM322710 
CM322720 
Cf'l322730 
CM322740 
CM.322750 
C1022760 
CM322770 
CP!322780 
CM322790 
CP1322800 
CM322810 
CM322R20 
C!-!322830 
CM322840 
CM322850 
C!U22860 
C/1322870 
CM322880 
Cl1322890 
CM322900 
CI'\322910 
Cll!322920 
CM322930 
CPl322940 
CP'l322950 
CM322960 



ttl COMM ~ux PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR PAGE 3 14:10:39 08/16/78 
I 

tv LOCAL TERMINAL, FULL DUPLEX COMM MUX OPERATION 
tv 

OOOA56 F8CO 0000 COFIJ 62 EXMP2B LI WORK,Y'COFO' ENABLE INT & HALT TILL DEPRESSION Cf'l322970 
OOOA5C 95AD 63 EPSR R10,WORK OF A KEY INTERRUPTS CJ'll 3229.80 
OOOA5E 4300 OASE 64 B * CM322990 

65 * Cl1323000 
66 * RECEIVE SIDE HAS INTERRUPTED C!1323010 
67 * CIU23020 

OOOA62 4HAO OAFA 68 RECINT LH R10,READING HALT IF RECEIVE SIDE INTERRUPTS CM323030 
OOOA66 4330 OA66 69 BZ * WHEN 'READING' FLAG IS RESET Cl1323040 
OOOA6A 06 33 70 LR R 3,R 3 CR3) = RECEIVE SIDE STATUS C~323050 
OOOA6C 4330 OA8A 71 BZ TEST 1 CM323060 
OOOA70 C530 0008 72 CLHI R3,8 CM323070 
OOOA74 4230 OAF6 73 BNE HALT CM323080 
OOOA78 CBCO OOFO 7U LHI WORK,X'FO' CM323090 
000.1\ 1C 95AD 75 EPSR R10, WORK CM323100 
OOOA7E OSCO 76 LR DONE,DONE CM323110 > OOOABO 4230 OAF6 77 BNZ HALT C!B23120 "'O 
OOOA84 2401 78 LIS DOME,1 CM323130 "'O 
OOOA86 4300 OA56 19 B EUP2B CP!3231UO M 

0000 OASA 80 TEST1 EQU * CPl323150 2: 
OOOA8A F8CO 0000 OOFO 81 LI WORK,Y'FO' C!'323160 t1 
OOOA90 95AD 82 EPSR R10, WORK REGISTER SET F C1'323170 H 

OOOA.92 2401 83 LIS DONE,1 C!ll323180 >< 
OOOA94 DB24 0000 814 RD DEVO,O(l!SG) READ BYTE INTO ~ESSAGE BUFFER CPl323190 to 
OOOA98 2641 85 AIS "SG,1 C~323200 
OOOA9A F5QO 0000 0814 86 CLAI lfSG, KSG33END C,.323210 "' OOOAAO 4280 OA56 87 BL EXftP2B tOOP TILL 10 KEYS ARE READ IN. C!"323220 f':) 

88 * CM323230 0 
89 * TO WRITE THE l!ESSAGE JUST BEAD IN CM323240 ==' 

r+ 
90 * C!l323250 ..... 

OOOAA4 DE20 0801 91 oc DEVO,DISRD DISABLE READ SIDE INTERRUPTS C!!323260 ==' 
OOOAA8 DE20 0803 92 oc DEYO,R02S CM323270 c: 
OOOAAC E6QO 0806 93 LDAI ltSG,ftSG3 CU23280 ('I) 

OOOABO 2400 94 LIS DONE,O CPl323290 ~ -OOOAB2 4000 OAFA 95 STH DONE, READING RESET FLAG C!ll323300 
OOOAB6 DE30 0804 96 oc DEY1,ENWRT ENABLE WRITE SIDE INTERRUPTS C"323310 
OOOABA 9UO 97 WDR DEY1,DONE WRITE NULL TO GENERATE FIRST INT. C,.323320 
OOOABC FBtO 0000 COFO 98 EXMP2C LI WORK,I'COFO' Clt323330 
OOOAC2 95AD 99 EPSB R10,WORK ENABLE INT i PROCESSOR LEVEL & HALT Cl4323340 
OOOAC4 4300 OAC4 100 B * C"323350 

tv 101 * CPl323360 
'° I 102 * TRAMS"IT SIDE HAS INTERRUPTED Ci1323370 

"' 103 * CM323380 

'° OOOACS 48AO OAFA 104 SNDIHT LH R10,READING CM323390 
~ OOOACC 4230 OACC 105 BNZ * CK323400 

!:ti 
OOOADO 0833 106 LR R3,R3 STATUS SHOULD BE ZERO CM323410 

0 OOOAD2 4230 OAD2 107 BlfZ * Cft323420 
0 OOOAD6 F8t0 0000 OOFO 108 LI WORK,Y'FO' CP023430 

OOOADC 95AD 109 EPSB R10,WORK REGISTER SET F CfB23440 
+: OOOADE DA 34 0000 110 WD DEV1,0(ftSG) CK323450 
....... OOOAE2 2641 111 AIS MSG, 1 CM323460 
.....J OOOAE4 F540 0000 081A 112 CLAI MSG,ftSG3END C!l323470 

'° OOOAEA 4280 OABC 113 BL ElftP2C CM323480 
OOOAEE DE30 0802 114 oc R3,DISVBT CM323490 



~ 
0 
0 

COMM ~ex PROGRA~M!NG EXAMPLES FOR 32-BIT PROCESSOR 

LOCAL TERMINAL, FULL OUPLEX COMM MUX OPERATION 

OOOAF2 
OOOAF6 

OOOAFA 
OOOAFC 
OOOAFE 
OOOBOO 
000801 
000802 
000303 . 
oooao4 
000305 

000806 
OOOBOB 
OOOBOA 

000:114 
000816 

000818 

4300 OA42 
4300 OAF6 

0000 
0010 
0011 
79 
B9 
Ah 
38 
68 
F8 

FFFF 
OtCA 

0000 0814 
ODCA 
0000 
0000 OP18 

HALT 

* 
* 

8 
B 

REPEAT2 115 
116 
117 
1 1 e 
119 * CONSTANTS USED IN ABOVE £XA~PLES 

120 * 
121 READING DCX 
122 REC~DR DCX 
123 SNDACR DCX 
124 ENREAD DB 
125 DISRC DB 
126 DISiJRT DB 
127 RQ23 DB 
128 ENWRT tS 
129 SECOND DB 
130 * 
131 ~SG3 DCX 
132 r:c 
133 !'ISG33 DS 
134 MSG33END EQU 
135 DC 
136 DCX 
137 MSG3END EQU 
138 * 
139 END 

0 
10 
11 
1_ I 79 I 

X'B9' 
X'A3' 
x•3q• 
X'6B' 
x. FBI 

FFFF 
X'ODOA' 
10 
* 
X'ODOA' 
0 

* 

14:10:39 1~/16/7d 

READ FLA~ 
co~~ ~ux RECEIVE ADD~ESS 

COM~ ~ux SEND ADDRE3S 
ENABLE,ECHO,READ 
DISABLE,ECHO,RE~D 

DI SABLE, IJ!HT C 
REQUEST TJ SEND (WRT/RD = 1) 
ENABLE,ilRITE 

2 STOP BITS, NO PARI~Y CHECK 

10 CHARACTER MESSAGE BUFFEH 

2 NULL CHAqACTERS 

C'1323500 
Cl1323510 
Cl'.323520 
CM323530 
CK323540 
C.1323550 
C~323560 

C'1323570 
CM3235BO 
CM323590 
C1'1323600 
C1'1323610 
C1'!323620 
C~323630 

Cl" 3231540 
CM323650 
CM323660 
CB23670 
Cl'l323680 
CM323690 
C!'1323700 
Cl'l323710 
C!llf323720 
CK323730 
CM323740 

-



to COMM MUX PROGRAMMING EXHIPLES FOR 
I 

32-B IT PROCESS OR PAGE 5 14:10:39 08/ 16/713 

a-..> LOCAL TER!HNAL, FULL DUPLEX COP!PI !lfUX OPERATION 
~ 

ASSF:KB LED EY CAL 03-066R05-00 02-BIT) 

START CPTICNS: T=32,CROSS,ERLST, 

NO CAL ERRORS 
NO CAL WARNINGS 

2 PASSES 

ABSTOP 0000 OE!18 
ADC 0000 0004 
BSY 0000 0008 2':::i* 
DEYO 0000 0002 20* 44 46 47 59 60 61 J:l4 91 92 
DEV1 0000 0003 21* 45 51 96 97 110 
DIS RD 0000 OBO 1 91 125* 
DISilPT 0000 0802 114 126* :-:-
DONE 0000 0000 19* 56 56 76 76 7f3 83 q4 95 97 t'd 
ENREA D 0000 OBOO 59 124* ~ 
ENWRT 0000 OB04 96 128* tzl 
EnJP2A 0000 OA16 41* 42 ~ 

EXPIP2E 0000 OA56 62* 79 87 0 
H 

EXKP2C 0000 OABC 98* 113 >< 
HALT 0000 OAF6 37 73 77 116* 
H!PTOP 0000 OOOOI ttJ 
LADC 0000 0002 
MSG 0000 0004 23* 33 37 It 1 57 58 8• 85 86 9J 110 111 112 -l"ISG3 0000 0806 93 131* n 
PISG33 0000 OBOA 57 133* 0 

::J 
PISG33END 0000 0814 86 134* ("t' 
P!SG3END 0000 0818 112 13·7* ..... 
PURETOP 0000 OOOOP ::J 
R10 0000 OOOA 26* 38 41 42 47 48 48 50 51 5:2 52 54 63 c: 

68 75 82 99 104 109 <D 
R 11 0000 OOOR 27* 39 J:l. -R12 0000 oooc 28* 40 
R3 0000 0003 22* 70 70 72 106 106 114 
RErnIHG 0000 OAFA 58 68 95 104 121* 
RECADR 0000 OAFC 44 122* 
RECINT 0000 OA62 49 68* 
REPEAT2 0000 OA42 56* 115 

i-.J R02S 0000 0803 60 92 127* 
\0 SECOM D 0000 OBOS 46 129* 
I SNDADR 0000 OAFE 45 123* 0\ 

\.0 SHDINT 0000 0AC8 53 104* 
~ START 0000 OAOO 32* 

STAT 0000 0005 24* 
!:O TEST1 0000 OA8A 71 80* 
0 WORK 0000 OOOD 29* 32 33 lt9 so 53 54 61 62 53 74 75 81 
0 82 98 99 108 109 
t 
....... 
..J 
\0 



APPENDIX B (Continued) 
FLOW CHART FOR PASLA PROGRAMMING USING AUTO DRIVER CHANNEL 

START! 

SELECT 
REG SET 

'F' 

DUMMY 
READ 

COMMAND 
TO PASLA 

SET UP CCB 
FOR LRC, 

BUFFERO, READ, 
TRANSLATE 

SET'READ' 
FLAG 

SET UP 
ISP TABLE 

ENTRY 

SUBR+-ISRO 

ENABLE INT 
@PROCESSOR 

LEVEL 

SIMULATE 
INT FOR 
PAS LA 

HANG 
HERE 

?.9-691 ROO 4/79 

ISRO 

ISSUE 2 
COMMANDS 
TO PASLA 

YES 

DUMMY 
READ 

COMMAND 

RETURN ON 
OLD PSW 

NO 

ISRl 

STARTl 

READ FIRST 
CHAR. OF 
MESSAGE 

SUBR•ISR2 SIMULATE 
SET EXECUTE CHANNEL 

BIT PROGRAM 

RETURN ON 
ISR2 

OLDPSW 

CR EXIT 

LINEXIT 

COUNT1+-3 

BUF1END+­
WBUF1END 

RETURN ON 
OLDPSW 

B-25 



B-26 

APPENDIX B (Continued) 

FLOW CHART FOR PASLA PROGRAMMING USING AUTO DRIVER CHANNEL (Continued) 

CR EXIT 

RO= 0-72 
-COUNTO 

Rl = 
WRTBUF + 

72 + COUNTO 

COUNTO+-RO 

BUFOEND+­
Rl 

SET UP 
CCW FOR 

WRITE. NO 
TRANSLATION 

RESET 
'READ' FLAG 

COMM 

LINEXIT 

RO= 
WRTBUF 

- RBUFOEND 

Rl = 

RBUFOEND 

IODONE 

NO 

HANG 
HERE 

STARTl -----) 

29-691 ROO 4/79 
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PASLA PROGRAMMING EXAMPLES FOR 32•BIT PROCESSOR 

ASSEMBLED BY CAL 03•066R07•UO C 32•BITJ 

1 PROG PASLA PROGRA .. MING EXAflllPLES FOR 32•BIT PROCESSOR 
2 CROSS 
3 WIDTH 120 .. TARGT 32 
5 NORX3 
6 * 7 * 8 * USER INPUTS A MESSAGE OF UP TO 72 CHARACTERS THROUGH THE TERflllINAL 
9 * HOOKED ON TO THE PASLA INTERFACE. A MESSAGE OF LESS THAN 72 

10 * CHARACTERS ~UST BE TERflllINATEO BY DEPRESSING •CR• KEY TWICE. THE 
11 * AUTO•ORIVER CHANNEL READS THE CHARACTERS & OOES ASCII TO ASCII 
12 * TRANSLATION, AND GENERATES A BU~FER CALLED •flllESSAGE•. 
13 * THEN CCB IS SET UP TO WRITE• FAST flllOOE, NO TRANSLATION. THE 
1 .. * 'CR' t •LF' OR JUST •LF' IS OUTPUT FOLLOWED BY THE 'MESSAGE• 
15 • BUFFER. THEN •cR•, •LF' ARE OUTPUT. 
16 • 17 * THE ~NTIRE PROGRAflll LOOPS ON ITSELF. 
18 * 19 • 
20 * REGISTER EQUATES 
21 • 22 * 0000 0000 23 RO EQU 0 

0000 0001 2 .. R1 EQU 1 
0000 0007 25 DEV EQU 7 
0000 OUOA 26 WORK EQU 10 

PS310000 
PS310020 
PS310030 
PS3100 .. 0 
PS310050 
PS31U060 
PS310070 
PS310080 
PS310090 
PS310100 
PS310110 
PS310120 
PS310UO 
PS310l•O 
PS310150 
PS310160 
PS310170 
PS3101aO 
pSU0190 
PS310200 
PS310210 
PS310220 
PS310230 
PS3102•0 
PS310250 
PS310260 



t:D PASLA PROGRAMMING EXAMPLES FOR 32•BIT PROCESSOR P-AGE 2 16 :16: '+9 11/29/79 

' l"V DATA TRANSFER THROUGH AUTO•ORIVER CHANNEL 
CX> 

28 • PS31028.0 
0000001 29 ORG X'AOO' PS310290 

30 • PS310.500 
31 • PS310310 

OOOAOO C810 00FO 32 STARTl LHI Rl,X'FO• PS310320 
OOOA04 9501 33 EPSR RO,Rl REGISTER SET F PS310.530 

34 • PS3103 .. 0 
000A06 4870 0882 35 LH OEV•RCVAOR GET RECEIVE SIDE ADDRESS PS310350 
OOOAOA 9B7A 36 ROR OEV•WORI( DUMMY READ TO SET BUSY PS310360 
OOOAOC 4070 OBBO 37 STH OEVtDEVADR PS31U70 

38 • PS3103&0 
OOOAlO C810 Ff02 39 LHI Rl,CCWSTA+TLATE PS31'1390 
OOOA14 it-010 0848 i+O STH R11CCW LRCt BUFFER 01 READ1 TRANSLATE PS310Cf.00 
OOOA18 E610 Qt;A7 41 LDAI Rl,RBUFOENO PS310 .. 10 
OOOAlC E600 Oid60 42 LDAI R01MESSAGE ps31u-.20 > 
000A20 0801 '+3 SAR RO,fU PS310Cfo30 ttj 

OOOA22 i+OOO OBl+A 44 STH RO,COUNTO PS310 .. 40 ttj 

OOOA26 5010 oa;i+c 45 STA Rl,BUFOEND PS310450 tz:l 
000A2A 0300 Ot.A2 '+6 LB R01ENREAD GET READ COM"ANO PS310460 :z: 
OOOA2E 0200 0884 '+7 STB RO,C"O PS!10470 t' 

H 
OOOA32 2'+A1 48 LIS WORK11 PS310Cf.80 >< 
OOOA34 l+OAO Qt;AC '+9 STH WORK1REAO SET FLAG PS310490 

so • PS310500 tJJ 
OOOA38 C810 oa;4a 51 COMM LHI R11CCB PS310510 
OOOA3C 2611 52 AIS Rl11 PS310520 -
OOOA3E 4017 4700 0000 53 STH R1,ISPTABCOEV1DEV> SET UP ISP TABLE ENTRY PS310530 n 

0 
OOOA44 2'+18 5'+ LIS Rl18 PS3105\0 =-OOOA46 7610 08'+8 55 RBT R11CCW RESET EX BIT PS310550 rt" 
OOOA4A C810 O'-'AC 56 LHI R11ISRO PS310560 .... 
OOOA4E 4010 ossc 57 STH R11SUBR SUBROUTINE ADDRESS pS310570 ::I 

58 * PS510Sao ~ 

OOOA52 C810 '+OFO 59 LHI RltX'-.OFO' PS510590 
(1) 
p. 

000A56 9501 60 EPSR R01R1 ENABLE INT a PROCESSOR LEVEL PS510600 -OOOA58 4870 0880 61 LH OEV1DEVADR PS510i10 
OOOASC E207 ouoo 62 SINT OCOEV) PS510620 
OOOA60 '+300 OA&O 63 B • HANG PS310'30 

6'+ • PS3106 .. 0 
65 * TO WRITE CR• LF OR JUST LF FOLLOWED BY "ESSA6E I CRt LF• PS310650 

iV 
66 • PS310&60 

\0 OOOA64 0700 67 CREXI'f XAR R01RG PS310670 

I OOOA66 4810 oB-.A 68 LH Rl,COUNTO PS510i&O 

°' OOOA6A CAlO oo-.e 69 AHI Rl,72 PS310690 
\0 000A6E 0801 70 SAR RO,Rl PS510700 - OOOA70 FA10 0000 OB5E 71 AAI R11WRTBUF PS310710 

!::ti 
OOOA76 2306 72 BS OK PS310720 

0 OOOA78 E610 OBA7 73 LINEXIT LOAI Rl,RBUFOENO PS310730 
0 OOOA7C E600 oBSE 7'+ LOAI Ro,WRT'BuF PS3107-.o 

OOOA80 0001 75 SAR RO,Rl PS310750 
+= 000A82 c+OOO 0Bc+A 76 OK STH R01COUNTO PS510760 

' OOOA86 5010 os-.c 77 STA R11BUFOE:ND PS310770 
...J OOOA8A C810 F70 .. 78 LHI Rl ,CCWSTA+WRITE WRITEt NO TRANSLATION PS510780 
\0 OOOA8E '+010 OBc+8 79 STH RltCCW PS3107'0 

OOOA92 0300 Ot.A6 80 LB R01ENWRT PS510800 



tv PASLA PROGRAMMING EXAMPLES FOR 32•BIT PROCESSOR PAGE 3 16 :16 i .. , 11/29179 
\0 
I DATA TRANSFER THROUGH AUTO· DRIVER CHANNEL 
°' \0 OOOA96 D200 OBB'+ 81 STB RO,CMO pS310810 ..:. 

OOOA9A '+870 ot.Ao 82 LH DEVtSNDADR PS310820 
~ OOOA9E '+070 OBBO 83 STH OEVtDEVADR PS310830 
0 OOOAA2 07AA 81+ XAR WORK1WORI< PS3108,.0 
0 000AA'+ i+OAO O~AC 85 STH WORK•READ RESET FLAG PS310850 

+:- OOOAA8 '+300 OA38 86 B COll'lf'I PS3108'0 

' 
87 * PS310870 

....J 88 * COME HERE AFTER SINT PS310880 
\0 89 * PS310890 

OOOAAC '+2FO OAAC 90 ISRO BTC c+v+G+L,• PS310900 
OOOABO C330 ouo9 91 THI 318 PS310910 
OOOAB'+ '+330 oAoo 92 BZ STARTl PS310920 
OOOAB8 DE20 Ot.A7 93 oc 2,s£CONO SET UP PASLA PS310930 
OOOABC OE20 Oi::lB'+ 9'+ oc 2.c,.o ISSUE COMMAND PS3109 .. 0 
OOOACO '+8AO Ol:tAC 95 LH WORK•READ PS310950 ::s:-
OOOAC'+ '+330 OAO'+ 96 BZ ISR01 PS310960 "U 
OOOAC8 982A 97 RDR 2,WORK SET 8SY PS3109TO "U 
OOOACA E6AO OAE'+ 98 LDAI WORK1ISR1 PS3109SO tz:I 
OOOACE q.OAO OB5C 99 STH WORK•SUeR TO READ A MESSAGE PS310990 2: 

000A02 1800 100 LPSWR RO PS3UUOO 0 

101 * PS31l010 H 

OOOAO'+ £6AO osoc+ 102 ISR01 LOAI WORK•ISR2 PS311020 >< 
OOOAD8 q.OAO 085C 103 STH WORKtSUBR TO WRITE THE MESSAGE PS311030 to 
OOOADC 2'+A8 10'+ LIS WORKt8 PS31101f.O 
000AD£ 75AO 00'+8 105 SBT WORK•CCW SET EX BIT PS3U050 -000AE2 1800 106 LPSWR RO PS311060 n 

107 * PS311070 0 

108 * COME HERE TO READ FIRST CHARACTER PS311080 ~ 
rt-

109 * PS311090 ..... 
OOOAE'+ '+2FO OAE'+ 110 ISR1 BTC C+V+6+L,* PS311100 ~ 

OOOAEB C330 0008 111 THI 318 PS311110 ~ 

OOOAEC '+230 OAOO 112 BNZ STARTl PS311120 (1) 

OOOAFO 982A 113 ROR 21WOR1< READ FIRST CHARACTER OF MESSAIE PS311UO 
p. 

OOOAF2 E3AO 08'+8 lllf SCP WORKtCCB PUT IT IN BUFFER PS3111 .. 0 -
OOOAF6 '+300 oAoq. 115 B ISR01 PS31l1SO 

116 * PS3111i0 
117 * PS311170 

OOOAFA 1800 118 IGNORE LPSWR RO PS3U180 
119 * PSUJ.190 
120 * PS311200 

OOOAFC 07AA 121 CR XAR WORKtWORK PS311210 
OOOAFE '+OAO 08'+8 122 STH WORK•CCW RESET EXE BIT PS311220 
000802 1800 123 LPSWR RO PS311230 

12'+ * PS31121tO 
125 • PS311250 
126 * CO"E HERE AFTER AOC TERMINATION PS311260 
127 * PS311270 

00080'+ '+210 OBO'+ 128 ISR2 BTC L•* PS311280 
o:i 000808 '+220 Od18 129 BTC GtBUFULL PS311290 

' OOOBOC i+8AO OBAC 130 \.H WORKtRUO PS31UOO 

"' 000810 '+330 0810 131 BZ * PS311310 
\0 00081'+ '+300 OA6'+ 132 B CREXIT PS!1U20 

000818 i+8AO OBAC 133 au FULL LH WORK•READ PS311HO 



tt1 PASLA PROGKAMMING EXAMPLES FOR 32•BIT PROCESSOR PAGE '+ 161161'+9 11129179 
I 

l.aJ DATA TRANSFER THROUGH AUTO-DRIVER CHANNEL 0 

OOOB1C 1+230 OA78 13'+ BNZ LINEXIT PS3115 .. 0 
000820 C8AO Ff-FD 135 LHI WORKt•3 TO OUTPUT CRt LFt NULL, NULL. PS3113SO 
00082'+ i+OAO 0852 136 STH WORK• COUNTl PS3113'0 
000828 E6AO O~AB 137 LDAI WORKtWBUF1ENO PS311370 
OOOB2C 50AO 0851+ 138 STA WORK•BUF1ENO PS311380 
000830 C8AO 0~3A 139 LHI WORKtlOOOlllE PS311390 
00083'+ i+OAO OBSC 140 STH WORKtSUl'.\R PS31l'+OO 
000838 1800 1'+1 LPSWR RO PS311,.10 

1'+2 * PS311,.20 
h3 * COME HERE WriEN ALL I/0 OPERATION IS OVER PS311't30 
1'+'+ * PS311 .... 0 
h5 * PS31l'tSO 

OOOB3A '+210 OB3A n6 IO DONE BTC Lt* PS311•60 
OOOB3E '+220 OAOO h7 BTC G1START1 PS31l't70 
0008'+2 '+300 08'+2 1'+8 8 • PS311't80 

1'+9 • PS311490 > 
0008'+8 150 ALIGN AOC PS311500 ~ 

re 
1!51 ·---------------------------------- PS511510 tz::I 
152 * PS311520 z 

0000 0848 153 CCB EQU * PS311530 t1 
0008'+8 0000 15'+ ccw ocx 0 PS3115 .. 0 H 

OOOB'+A oo.oo 155 COUNTO ocx 0 PS311550 >< 
0008'+C 0000 0000 156 BUFOEND DC 0 PS311560 o:7 
000850 0000 157 CHKWORD ocx 0 PS311570 
000852 ouoo 158 COUNT1 ocx O· ·PSa.H&eo .,.._. 
000854 0000 0000 159 BuFlENO DC 0 PS311~90 n 
000858 0000 0888 160 oc AC TLATETA8·) PS311600 0 
oooesc 0000 161 SUBR ocx O· PS311610 :::s 

162 • PS311620 r1" 
~ 

163 ·---------------------------------- PSU1630 :::s 
16&f. * BUFFERS PSU16 .. 0 c 
165 • PS511650 d> 

00085E OD 166 WRTBUF OB 13 PS311660 ~ 

OOOBSF OA 167 08 10 PS3U670 -
000860 168 MESSAGE OS 72 PS311680 

0000 OBA7 169 RBUFOENO EQU •·1 PS311690 
000BA8 OOOA 170 ocx OOOAtO PS311700 
OOOBAA 0000 

0000 OBAB 171 WBUF1ENO EQU •-1 PS!U710 
tv 172 ··--------------------------------- PSU1720 
l.O 173 • PS311730 
I 17 .. • EQUATES PS3117 .. 0 

°' l.O 175 * PS311750 
~ 0000 F700 176 CCWSTA EQU X•F700• PS511760 

0000 OOO&f. 177 WRITE £QU ·x' OOOft.• PS511770 
-~ 0000 0002 178 TL ATE EQU x•ooo2• PS3117&0 
0 179 • PS311790 
0 0000 0000 180 ISPTAB EQU x•oo• PS511800 
+:" 0000 ouoe 181 c EQU 8 PS511110 
...... 0000 oooq. 182 v EQU .. PS311t20 
'1 0000 0002 183 G £QU 2 PS511HO 
l.O 0000 0001 lH L EQU l PS31J.8 .. 0 

185 • PS311850 



!'V PASLA PROGKAMMING EXAMPLES FOR 32•BIT PROCESSOR PAGE 5 16U6:r+9 11/29179 
l.D 
I DATA TRANSFER THROUGH 
°' 

AUTO•ORIVER CHANNEL 
\!) 

186 PS311~60 
~ * 187 * CONSTANTS PSU1870 
?:() 188 * PS311880 
0 189 * PS311890 
0 OOOBAC 0000 0000 190 READ DC 0 PS311900 

-'=' 
000880 0000 191 DEVADR DCX 0 PS311910 

' 
000882 0010 192 RCVAOR DCX 10 PS311920 

-J OOOBBl+ 00 193 CMO OB 0 PS311'30 
\.0 194 • PS3119c+O 

195 ·---------------------------------- PS3U950 
196 * PS311960 

000898 197 ALIGN AOC+AOC PS31l970 
198 * PS3U980 

000888 199 TLATETAB 00 13 PS311990 
000888 0570 200 DC TC IGNORE) PS312UOO 
OOOB8A 0570 200 DC TC IGNORE> > 
OOOBBC 0570 200 DC TC IGNORE:> 

tU 
tU 

OOOBBE 0570 200 DC TCIGNORE> l:aj 

0008CO 0570 200 DC T<IGNORE) !Z 
OOOBC2 0570 200 DC TC HiNORE> '=' 
OOOBC4 0570 200 DC TC IGNORE) H 

OOOBC6 057D 200 DC TCIGNORE> >< 
OOOBC8 0570 200 DC TCIGNORE> to 
OOOBCA 0570 200 DC TC IGNORE> 
OOOBCC 0;)70 200 DC TUGNORE) -OOOBCE 0570 200 DC TC IGNORE> n 
000800 0570 200 DC TCIGNORE) 0 

OOOBD2 o57E 201 DC TCCR> PS312010 ==' 
000804 202 00 9 PS312020 rt" .... 
000804 0570 203 oc TCIGNOREJtTCI&NORE> PS312030 t:J 
000806 0570 c: 
000608 0570 203 oc TCIGNORE>tTCIGNORE> a> 
00080A 0570 µ. 

00080C 0570 203 DC TCI6NORE)tTCI6NORE> 
...., 

00080E 0570 
OOOBEO 0570 203 DC TCIGNORE>eTCIGNORE> 
0008E2 0570 
0008E4 0570 203 DC TCtGNORE)tTCIGNORE> 
OOOBE6 057D 
OOOBE8 057D 203 DC TcIGNORE)eTCI6NORE) 
OOOBEA 0570 
OOOBEC 057D 203 DC TCIGNOREJtTClGNORE> 
OOOBEE 057D 
OOOBFO 057D 203 DC TCIGNORE)tTCI6NORE> 
OOOBF2 057D 
OOOBF4 0570 203 DC TCI6NORE>tTCI6NORE> 
OOOBF6 0570 

0000 OBF8 20'+ TABLE EQU * PSU20•0 

tt1 OOOBF8 205 DO 32 PS3120SO 
I OOOBF8 8020 8021 206 08 x•80'••-TABLE+63/2eX'80'·•·TABLE+,3/2 PS312060 

w OOOBFC 8022 8U23 206 OB x•ao•·•-TABLE+63/2tX•8o•,•·TABLE+63/2 
..... ooocoo 802 .. 8U25 206 OB x•ao•,•-TABLE+63/2eX 1 80'••-TABLE+63/2 

oooco .. 8026 8027 206 08 x•ao•·•·TABLE+63/2eX'80't••TABLE+63/2 



tx1 PASLA PROGKAMMING EXAMPLES FOR 32•BIT PROCESSOR PAGE ' 16U6: .. 9 11/29179 
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w DATA TRANSFER THROUGH AUTO•ORIVER CHANNEL 
~ 

oooco8 8028 8029 206 OB x•ao•,•-TABLE+63/21X 1 80'·•-TABLE+63/2 
ooococ 802A 8028 206 OB x•ao•·•-TABLE+63/21X'80•,•·TABLE+63/2 
oooc10 802C 8V2D 206 OB X•80'••-TABLE+63/2,x•ao•.•-TABLE+63/2 
OOOCl~ B02E 8U2F 206 OB X1 80'••-TABLE+63/2,x•eo•.•-TABLE+63/2 
OOOC18 8030 8U31 206 OB x•ao•,•-TABLE+63/21X•ao•,•-TABLE+i3/2 
OOOClC 8032 8033 206 OB x•ao•,•-TABLE+63/2,X'SO'·•-TABLE+63/2 
OOOC20 8034 8U35 206 OB x•eo•,•-TABLE+63/21X'80'••-TABLE+63/2 
OOOC2c+ 8036 8037 206 OB x•eo•·•-TABLE+63/21X•eo•,•-TABLE+63/2 
OOOC28 8038 au39 206 OB x•ao•,•-TABLE+63/21X 1 80'•*•TABLE+63/2 
OOOC2C 803A 8U3B 206 OB X180'·•-TABLE+63/21X'80'1*•TABLE+63/2 
OOOC30 803C 8030 206 OB X1 80'••-TABLE+63/2tX 1 80'·•-TABLE+63/2 
OOOC3'+ 803£ 8tJ3F 206 OB x•ao•·•-TABLE+63/21X'80•.•-TABLE+63/2 
OOOC38 80'+0 80'+1 206 OB X1 80'••-TABLE+63/2tX 180 1 ••-TABLE+63/2 
OOOC3C 80'+2 80'+3 206 OB x•eo•·•-TABLE+63/21X•80•.•·TABLE+63/2 
OOOC40 80'+'+ 801+5 206 DB X'80'••-TABLE+63/21X'80'·•-TABLE+63/2 >' 
OOOCCf.'+ 801+6 8t.14 7 206 OB X180'••-TABLE+63/21X'80'••-TABLE+63/2 "'C 
OOOC48 8048 801+9 20& OB x•80'••-TABLE+63/2tX 1 80'·•-TABLE+63/2 "'C 
OOOC4C 804A 8Uc+B 20& OB x•eo•,•-TABLE+63/21X'80'••-TABLE+63/2 tz:l 

OOOC50 804C 804D 20& DB x•eo•·•-TABLE+63/21X 1 80'••-TABLE+63/2 ~ 

000C54 804E 8Uc+F 206 OB x•eo•·•-TABLE+63/21X'80'•*•TABLE+63/2 t:1 
H 

OOOC58 au so 8U51 206 DB x•eO'·•-TABLE+63/2tX 180'·•·TABLE+63/2 >< 
OOOC5C 8052 8053 206 DB x•eo•·•·TABLE+,312.x•eo•.•-TABLE+63/2 
OOOC60 8054 8U55 206 DB x•eo•·•-TABLE+63/21X'80'·•-TABLE+63/2 °' OOOC.6'+ 8056 8057 206 DB x•eo•,•-TABLE+63/2tX'80'·•·TABLE+63/2 
OOOC68 8058 8U59 20f, DB x•eo•·•-TABLE+63/2eX 1 8lJ,.,•-TABLE+63/2 -OOOC6C 805A 8050 206 OB x•eo•,•-TABLE+63/2tX'80'·•-TABLE+63/2 n 

0 OOOC70 805C 8050 206 OB x·~o··•·TABLE+63/2tX 1 80'••-TABLE+63/2 
==-OOOC74 805E 8U5F 206 DB x•ao•,•-TABLE+63/2,X'80'·•-TABLE+63/2 ..... 

OOOC78 207 DO 16 PS312070 ~ 

OOOC78 057D 208 DC TCIGNOR[JeTCIGNORE> PS312080 ==-
OOOC7A 057D Ci 

OOOC7C 057D 208 DC TCIGNOREJtTCIGNOREJ d> 
p. 

OOOC7E 057D -oooc90 057D 208 DC TCIGNOREJtTClGNOREJ 
OOOC82 0570 
oooce .. 057D 208 DC TCIGNOREJtTCI&NOREJ 
OOOC86 0570 
OOOC88 u57D 208 DC TCIGNOREJtTCl&NOREJ 

"" 
OOOCSA 057D 
ooocac 0570 ''""' ... ,.. TCI5NCREJtTCI&NCRE> \0 '"CJ u ... 

I OOOC8E 0570 
O'I OOOC90 0570 208 DC TCI&NOREltTCIGNOREJ 
\0 OOOC92 057D 
~ OOOC9 .. 0570 208 DC TCI6NOREJ1TCI6NOREJ 
!l:J OOOC96 057D 
0 OOOC98 0=>70 208 DC TCIGN~REJtTCI&NOREJ 
0 OOOC9A 057D 

OOOC9C 0570 208 DC TCIGNORE)tTClGNORE> 
+:' OOOC9E 0570 

' OOOCAO 0570 208 DC TCIGNORE>1T(l6NORE> 
...J OOOCA2 057D 
\0 OOOCA .. 0570 208 DC TCIGNORE>•TCIGNOREJ 

OOOCA6 057D 
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I DATA TRANSFER THROUGH AUTO•ORIVER CHANNEL 
°' \.() 

0570 . ~ OOOCA8 208 DC TlIGNORE)eTCIGNORE> 
OOOCAA 0:>10 

!:l::J OOOCAC 0570 208 oc TCIGNOREJeTCIGNORE> 
0 OOOCAE 0570 
0 ooocao 0570 208 DC TCIGNORE)eTCIGNORE) 
~ OOOCB2 0570 
......... OOOCB4 0570 208 DC TCIGNORE)eTCIGNORE> 
-...J OOOCB6 057D 
\.0 209 * PS312090 

210 * PS312100 
OOOCB8 211 DO 13 PS312110 
OOOCB8 057D 212 DC TC IGNORE) PS312120 
OOOCBA 0570 212 DC TC IGNORE) 
OOOCBC 057D 212 DC TC IGNORE> 
OOOCBE 057D 212 DC TUGNOREJ >' ooocco 057D 212 DC TC IGNORE) ltj 

000CC2 057D 212 DC Tl IGNORE) t"d 
OOOCC4 057D 212 DC TC IGNORE> t":1 

OOOCC6 057D 212 DC TCIGNORE) :z: 
ooocca 057D 212 DC TC IGNORE) 0 

H 
OOOCCA o57D 212 DC Tl IGNORE) >< oooccc 0570 212 DC TUGNORE) 
OOOCCE 0570 212 DC TCIGNORE> to 
OOOCDO 057D ·212 DC TUGNORE) 
OOOCD2 057E 213 DC TCCR) PS312130 -
OOOC04 214 DO CJ ps3121-.o n 

0 
OOOC04 0570 215 oc T<IGNORE)tT(IGNOREJ PS312150 ~ 
OOOCD6 0570 c+ 
ooocoa 057D 215 DC T(I6NOR[)tT(l6NORE> .... 
OOOCDA 0570 =' 
ooococ 0570 215 DC TCIGNORE>eTCIGNORE> ~ 

(D 
OOOCDE 0570 p. 
OOOCEO 0570 215 DC T<IGNOREJtTCIGNOREJ -OOOCE2 0570 
OOOCE4 0570 215 DC T<IGNORE>eTllGNORE) 
OOOCE6 057D 
OOOCE8 0570 215 DC TCIGNORE)eTlIGNOREJ 
OOOCEA 0570 
OOOCEC 0570 215 DC TCIGNOREJtTCIGNORE> 
OOOCEE 0570 
OOOCFO 0570 215 DC TCIGNORE>eTCIGNORE> 
OOOCF2 0570 
OOOCFi+ 0570 215 DC TCIGNOR[)tTlIGNORE) 
OOOCF6 0570 

ouoo OCF8 216 TABLEH EQU * PS3121'0 
OOOCF8 217 DO 32 PS312170 
OOOCF8 8020 8021 218 OB x•eo•·•-TABLEH+63/2eX•eo•,•·TABL.EH+63/2 PS312l80 
OOOCFC 8022 8U23 218 OB x•eo•·•·TABLEH+,312.x•ao•,•·TABL.EH+,3/2 

t:X1 000000 8024 8025 218 DB x•eO'·•-TABLEH+,3/2tX•ao•,•·TA8LEH+,3/2 
I 000004 8026 8027 218 OB x•ao•·•-TABL.EH+63/2eX•80•e••TABLEH+63/2 

w 000008 8028 8U29 218 OB x•eo•·•-TABL.EH+,3/2eX•ao•,••TABLEH+,3/2 
w OOODOC 802A 8028 218 OB X'80'••·TABLEH+,3/2tX•ao•,•·TABLEH+,3/2 

000010 802C 8020 218 OB x•eO'·•·TABLEH+63/2eX•ao•.••TABLEH+,3/2 
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DATA TRANSFER THROUGH AUTO•DRIVER CHANNEL 

00001'+ 802E 802F 218 DB x•eo•,•-TABLEH+63/2tX•eo•,•·TABLEH+63/2 
000018 8030 8031 218 OB X•80'••·TABLEH+63/2tX•eO•,•·TABLEH+63/2 
OOOOlC 8032 8033 218 OB X•80'••-TABLEH+63/2tX•eO•t••TABLEH+63/2 
000020 80~'+ 8035 i10 OB x•ao•,•-TABLEH+63/2tX•eo•·•·TABLEH+63/2 
00002'+ 8036 8037 218 OB X'80'••-TABLEH+63/2tX•eo•.•-TABLEH+63/2 
000028 8038 8U39 218 OB x•80'••·TABLEH+63/2tX•eO•t••TABLEH+63/2 
OOOD2C 803A 8U38 218 OB X•80'••-TABLEH+63/2tX•eO•,••TABLEH+63/2 
OOOU30 803C 8030 218 OB X'80'·•-TABLEH+63/2tX•eo•,··TABLEH+63/2 
00003'+ 803E 803F 218 OB X'80'•*•TABLEH+63/2tX•eo•, •• fABLEH+63/2 
000038 8040 8\.141 218 DB x•80'••-TABLEH+63/2tX•eo•·•·TABLEH+63/2 
OOOD3C 8042 8U43 ~18 OB x•80'·•-TABLEH+63/2tX•80•·•·TABLEH+63/2 
000040 804'+ 8U'+5 218 DB X•eo•,•-TABLEH+63/2tX•eO•t••TARLEH+63/2 
0000'+'+ 80% 80'+7 218 DB X'80'•••TABLEH+63/2tX•ao•.•·TABLEH+63/2 
000048 8048 80'+9 218 DE:J x•00'•*•TABLEH+63/2eX•eO•·•·TABLEH+63/2 
OOOD4C 80'+A 8U'l-B 218 DB X'80'·•-TABLEH+63/21X 1 80•·•·TABLEH+63/2 > 000050 804C 80'1-D 218 OB X•8U'••-TABLEH+63/2tX•80•,•-TABLEH+63/2 t-0 
000054 804E 80'+F 218 OB x•00•,•-TABLEH+63/21X•eo•,•·TABLEH+63/2 t-0 
000058 8050 8051 218 DB X'80'••-TABLEH+63/2tX'80•,•-TABLEH+63/2 tzl 
OOOD5C 8052 eu53 218 DB X'80'••-TABLEH+63/2tX•eo•.•·TABLEH+63/2 ~ 

000060 8054 8055 218 OB x•eo•,•-TABLEH+63/2tX•80•·•·TABLEH+63/2 t::' 

000064 8056 81.157 218 OB x•ao•,•-TABLEH+63/2tX•aO•t••TA8LEH+63/2 H 

000068 80~8 8059 c1a 08 X'80'••·TABLEH+63/2tX•eo•.•·TABLEH+63/2 >< 
00006C 805A 8050 218 DB x•eo•·•·TABLEH+63/2tX•eO•·•·TA8LEH+63/2 ta 
000070 805C 8u5D 218 DB x•eo•,•-TABLEH+63/2•X'80•,••TABLEH+63/2 
000074 BOSE 805F 218 D~ ,K•ao•,•-TABLEH+63/2tX,a-O•,•·TABLEH+63/2 ,... 
000078 219 00 16 PS312190 n 
000078 0570 220 DC T~IGNORf)tTCIGNORE> pS312200 0 

= OOOD7A 0570 rt' 
OOOD7C 0570 220 DC TCIGNOR£>tTCI6NORE) .... 
00007E 0570 = OOOD80 0570 220 DC TCIGNOREJtTCI6NOREJ ,:: 
000082 0570 (I) 

000084 0570 220 DC TCI6NORE>tTCIGNORE> ~ -000086 0570 
000088 0570 220 DC TCI6NORE)tTCI6NOREl 
00008A 0570 
ooooac 0570 220 DC TCI6NORE)tTCI6NORE) 
00008E 0570 

t-V 000090 0570 220 DC TCI6NORE>tTCI6NORE> 

'° 000092 0570 
I 000094 0570 220 DC TCJGNOR[)tTCl6NOREt 

0\ 000096 0570 
\D 000098 0570 220 DC TCI6NORE)tTCI6NORE> 
~ 

00009A 0570 
!:O 00009C 0570 220 DC TCIGNOREttTCI6NORE) 
0 00009£ 0570 
0 OOOOAO 0570 220 DC TCI6NORE)tTCIGNORE) 

OOOOA2 0570 
..c::- OOOOA4 0570 220 DC TCIGNORF)tTCIGNORE) 
........ OOOOA6 0570 ....J 
l.O OOOOA8 0570 220 DC TCI6NORE>tTCIGNORE> 

OOOOAA 0570 
OOOOAC 0570 220 DC TCIGNORE)tTCIGNORE> 
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OOOOAE 
000080 
000092 
000081+ 
000096 

0570 
0570 
0570 
0570 
0570 

220 

220 

DC 

DC 

TCIGNORE)tTCIGNORE> 

T<IGNORE>•TCIGNORE> 
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PASLA PROGRAMMING EXAMPLES FOR 32•BIT PROCESSOR 

LOCAL TERMINALt FULL-DUPLEX PASLA OPERATION 
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000088 
OOOOBE 

ooooco 
OOOOC4 
OOODC8 
OOODCA 
OOOOCE 
000002 

000006 
OOODDA 
OOODDE 
OOOOE2 
OOODE'+ 
OOOOE6 
OOOOEA 
OOODEE 
OOODFO 
OOODF2 
OOODF6 

OOOOFA 
OOODFC 
OOOEOO 
OOOE04 
OOOE08 
OOOEOC 

0000 0000 
0000 ouo2 
0000 OIJ03 
ouoo 0004 
0000 0005 
OUUO OOOA 
0000 0008 
0000 ouoc 
OUOO QU03 

0000 0008 

F8AO ouoo OOFO 
954A 

E61f.O OE98 
E&AO 0000 
21f.82 
E6CO 02CE 
14-0Cf.A 0000 
ClAO OOCE 

'f.820 OE9E 
lf.830 Qt.AO 
OE20 Ot.A7 
08A2 
OAAA 
C8AO OE1A 
'f.OAA 0000 
08A3 
OAAA 
C8AO oE66 
'f.OAA OUOO 

0700 
E6Cf.O OEAA 
'f.Olf.O ot.CJC 
OE2o oEA2 
OE20 OEAS 
9d2A 

222 • 
223 • 
224 • 
225 • 
226 • 
227 • 
228 • 
229 • 

THE TERMINAL SHOULD BE INTERF~CED THROUGH PASLACFOX) INTERFACE 
THE FOLLOWING EXAMPLE IS FOR 32-BIT PROCESSOR 
START EXECUTION i START2 

READ 10 KEYS & WRITE THOSE 10 CHARACTERS UNDER INTERRUPT CONTROL 

230 • REGISTER ASSIGNMENTS 
231 • 
232 DONE 
233 OEVO 
234 OEVl 
235 MSG 
236 STAT 
237 RlO 
238 RU 
239 R12 
240 R3 
241 • 
242 BSY 
243 • 
21f.4 • 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 

0 
2 
3 
q. 
5 
10 
11 
12 
3 

8 

21f.5 START2 LI WORK•Y'F0' 
21f.6 EPSR MSGtWORK 
247 • 

EXAMPLE DONE FLAG 
PASLA CRECEIVE) ADDRESS 
PASLA CSENO) ADDRESS 
PllESSAGE ADDRESS 
PASLA STATUS 
WORK REGISTER 
WORK REGISTER 
WORK REGISTER 
STATUS OF INTERRUPTING 

NO INT, REG SET F 

DEVICE 

21f.8 *SET UP INTERRUPT.SERVICE POINTER TABLE 
249 • 
250 
251 
~52 

253 
254 EXMP2A 
255 
256 * 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 • 
269 REPEAT2 
270 
271 
272 
273 
274 

LDAI 
LDAI 
LIS 
LDAI 
STH 
BXLE 

LH 
LH 
oc 
LR 

LHI 
STH 
LR 
AAR 
LHI 
STH 

XAR 
LDAI 
STH 
oc 
oc 
ROR 

"SGtHALT 
RlOtX•oo• 
R11t2 
R12•X'2CE' 
MS&t0(R10) 
R10tEXMP2A 

OEVOtRECADR 
OEVltSNOAOR 
OEVO•SECOND 
RlO•DEVO 
Rl!hRlO 
WORK•RECINT 
WORKtX•oo•CRlOI 
R10tDEV1 
RlOtRlO 
WORKtSNOINT 
WORKtX•oo•cRlOJ 

DONE•OONE 
,.S6•"S633 
.. SGtREAOIN6 
DEVOtENREAD 
DEV0tRQ2S 
DEVOtWORK 

SET UP ENTIRE TABLE WITH 'HALT' 

GET BOTH ADDRESSES 

SET UP PASLA 
SET UP 2 TABLE ENTRIES FOR 

RESET FLAG 
ENABLE READ SIDE INT1 ECHO "ODE 

DU""Y READ TO SET BSY 

PS312220 
PS31e!230 
PS3122 .. 0 
PS312250 
PS312260 
PS31e!270 
PS312280 
PS312290 
PS512300 
PS312310 
PS312320 
PS312330 
PS3123 .. 0 
PS312350 
PS312360 
PS312.i70 
PS312-'80 
PS312390 
PS312,.00 
PS3121+10 
PS3121+20 
PS3121+30 
PS512c+ .. o 
ps312•so 
PS312 .. 60 
PS3121+70 
PS31e! .. 80 
PS312 .. 90 
PS312500 
PS312510 
PS312520 
PS312530 
PS31251f.O 
PS31~550 
PS312560 
PS31H70 
PS312580 
PS312'90 
PS312600 
PSU2610 
PS312~20 
PS31il!630 
PS3126 .. 0 
PS312&50 
PS312&60 
PS312670 
ps312&ao 
PS312690 
PS312700 
PS312710 
PS312720 
PS312730 
PS312740 
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\.0 
I LOCAL TERMINAL, FULL•OUPLEX PASLA OPERATION 
°' \.0 OOOEOE F8AO ouoo COFO 275 EXMP2B LI WORK•Y'COFO' ENABLE INT & HALT TILL DEPRESSION PS312.750 
-' OOOEl'+ 95AA 276 EPSR R10•WORK OF A KEY INTERRUPTS PS312760 
!:{:! OOOE16 '+300 OE16 277 B * PS312170 
0 ~78 * PS312780 
0 279 * RECEIVE SIDE HAS INTERRUPTED PS312790 

+: 280 * PS312800 

' 
OOOElA '+8AO OE9C 281 REC INT LH RlO•REAOING HALT IF RECEIVE SIDE INTERRUPTS P~31~810 

....J OOOE1E '+330 ot.1E 282 BZ * WHEN •READING' FLAG IS RESET PS312820 
\0 OOOE22 0833 283 LR R3,R3 CR3> : RECEIVE SIDE STATUS PS312830 

OOOE2'+ 1+230 Ot.2'+ 28'+ BNZ • HALT IF NOT ZERO PS31it& .. o· 
OOOE28 F8AO ouoo OOFO 285 LI WORK•Y'FO' PS31it850 
OOOE2E 95AA 286 EPSR IUO•WORK REGISTER SET F PS312860 
OOOE30 082'+ 0000 287 RO OEVOtOCMSG) READ BYTE INTO "ESSAGE BUFFER PS312870 
OOOE3'+ 26'+1 288 AIS fllSGtl PS312880 
OOOE36 F5't-O 0000 OEB'+ 289 CLAI "SGtMSG33ENO PS312890 > OOOE3C '+280 Ot.OE 290 BL EXMP2B LOOP TILL 10 KEYS ARE READ IN. PS312900 t"O 

291 * P~31~910 t"O 
292 * TO WRITE THE MESSAGE JU~T READ IN PS312920 ~ 

293 • PS312930 2: 

OOOE'+O OE20 OEA3 ~9'+ oc OEVOtDISRD DISABLE READ SIDE INTERRUPTS PS312~ .. 0 0 

OOOE'+'+ OE20 Ot.A5 295 oc OEVO•RQ2S PS312950 H 
>< OOOE'+8 E6'+0 OEA8 296 LllAI "SGeMSG3 PS312960 

ooonc '+000 OE9C 297 STH DONEtREADING RESET FLAG PS312'170 txJ 
OOOE50 OE30 oEA6 298 oc OEVltENWRT ENABLE WRITE SIDE INTERRUPTS PS31H80 
ODOE5'+ 9035 299 SSR OEVl•STAT PS312990 -OOOE56 2081 300 BTBS BSY•l PS316000 n 
OOOE58 9A30 301 WOR OEVltOONE WRITE NULL TO GENERATE FIRST INT. PS313010 0 

:;::, 
OOOE5A F8AO 0000 COFO 302 Ex"P2C LI WOR.K • Y 'COFO' PS313020 ('t 
OOOE60 95AA 303 EPSR R1o,WORK ENABLE INT a PROCESSOR LEVEL I HALT PS313030 ..... 
OOOE62 '+300 OE62 30 .. B * PS3130 .. 0 :;::, 

.sos • PS313050 co 
306 * TRANSMIT SIDE HAS INTERRUPTED PS313060 <D 

t:lo 307 • PS313070 -OOOE66 &f.8AO OE9C 308 SNDINT LH RlOtREAOING PH130ao 
OOOE6A '+230 OE6A 309 BNZ • PS3U090 
OOOE6E 0833 310 LR R3,R3 STATUS SHOULD BE ZERO PS313100 
OOOE70 '+230 OE70 311 BNZ • PS31-'l10 
OOOE7'+ F8AO ouoo OOFO 312 Ll WORK•Y'FO' PS313120 
OOOE7A 95AA 313 EPSR RlOtWORK RE&lSTER SET F PS513130 
OOOE7C 0800 31&f. LR OONEtOONE PS3131 .. 0 
OOOE7E &f.230 ODFA 315 BNZ REPEAT2 PS31.U50 
OOOE82 OA3'+ ouoo 616 WO DEV1•0CMS6) PS313160 
OOOE86 26'+1 317 AlS MS6•1 PS314170 
OOOE88 F5&f.O 0000 OEB8 318 CLAI "SG•"S63END PS313180 
OOOE8E '+280 OE.SA 319 BL EXMP2C PS313190 
OOOE92 2&f.01 320 LIS OONE•l PS316200 
OOOE9&f. '+300 OE5A 321 B EXMP.2C TO CLEAR LAST WRITE INT PS313210 

322 • PS313220 
00 OOOE98 &f.300 Ot.98 323 HALT B * PS313230 
I 32'+ • PS3U2ftO 

w 32, • PS313250 
....J 326 * CONSTANTS USED IN ABOVE EXA"PLES PS313260 

327 * PS31-'270 
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PA SL A PROGRAMMING EXAMPLES FOR 32•BIT PROCESSOR 

LOCAL TERMINAL, FULL•DUPLEX PASLA OPERATION 

OOOE9C 0000 328 READING DCX 0 
OOOE9E 0010 329 RECAOR ocx 10 
OOOEAO UUll 330 SNDAOR ocx 11 
OOOEA2 79 331 ENREAD OB X'79' 
OOOEA3 B9 332 DI SRO OB X'B9' 
OOOEA4 AB 333 DISWRT OB X'AB' 
OOOEA5 38 334 RQ2S o~ X•3B' 
OOOEA6 6B 335 ENWRT OB X'6S' 
OOOEA7 78 336 SECOND OB X'78 1 

337 * OOOEA8 ODOA 338 MS63 DC x•oDOA• 
OOOEAA 339 MSG33 os 10 

0000 OEB4 340 MS633ENO EQU * OOOEB4 OUOA 341 oc x•oUOA• 
OOOEB6 ouoo 342 ocx 0 

0000 OE88 343 JlllSG3END EQU * 344 • 
OOOEB8 345 ENO 

PAGE 12 16U6:'+9 11129179 

READ FLAG PS3U280 
PASLA (RECEIVE) ADDRESS PS313290 
PASLA tSENO> ADDRESS PS313.300 
ENABLEeECHO,READ PS313310 
OISABLE•ECH01READ PS31U20 
DISABLE1WRITE PS313330 
REQUEST TO SEND CWRT/RO z u PS31~3 .. 0 
ENABLE, WRITE PS313350 
HIGHER BAUD RATE• 8 BITS/CHARt PS315360 
2 STOP BITS, NO PARITY CHECK PS313370 

PS313380 
10 CHARACTER MESSAGE BUFFER PS31H90 

PSUS•oo 
PS313 .. 10 

2 NULL CHARACTERS PS3U•20 
PS313•30 
PS313 ..... 0 
PS31~q.50 
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ID 
I LOCAL TERMINAL• FULL•DUPLEX PASLA OPERATION 

°' \D 
~ 

ASSEMBLED By CAL 03•066R07•00 l32·Bll) 

!XI START OPTIONS: T=32,ERLST 
0 
0 NO CAL ERRORS 

~ 
NO CAL WARNINGS 

........ 2 PASSES 
-i 
ID AB STOP ooou OE88 

AOC ooou 000'+ 150 1CJ7 1CJ7 
BSY ooou 0008 2'+2• 300 
BUFOEND ooou 00 .. c 1+5 71 156* 
BUFlENO 0000 085 .. 138 159* 
BUFULL ooou 0818 12CJ 133• 
c ooou 0008 9U 110 181* > 
CCB ooou 08'+8 51 Ult 153• t'C 
ccw 0000 0Blt8 '+O 55 79 105 122 15'+• ttj 

CCWSTA 0000 F700 39 78 176• tsj 

CHKWORO 0000 0850 157• 'Z 

CMD ooou 0881+ '+7 81 91t 193• 
0 
H 

COM'1 0000 OA38 51* 86 >< 
COUNTO . 0000 08'+A .... 68 76 155• 
COUNTl ooou 0852 13& 158* tl:I 
Cl-t ooou OAFC 121* 201 213 
CREXIT 0000 OA6c+ 67• 132 -
DEV 0000 0007 25• 35 36 37 53 53 61 62 82 83 n 

0 
OEVO ooou 0002 233• 257 259 260 272 273 27'+ 287 29'+ 295 ::s 
DEVl ooou 0003 231+• 258 261+ 298 29CJ 301 316 r+ 
DEVAOR 0000 0080 37 61 ·83 191* .... 
DISRD ooou OEA3 29 .. 332* ::s 
OISWRT 0000 OEA .. 333• c:: 
DONE 0000 0000 232• 26CJ 269 297 301 31'+ 31'+ 320 '° p. 
ENREAD ooou OEA2 1+6 272 331* -ENWRT 0000 OEA6 80 298 335• 
EXMP2A ooou OUCE 25'+• 255 
EXMP2B 0000 OEOE 275• 290 
EXMP2C 0000 OE5A 302• 319 321 
G 0000 0002 90 110 129 1'+7 183• 
HALT 0000 OE98 250 323* 
IGNORE ooou OAFA 118* 200 203 203 208 208 212 215 215 220 220 
IMPTOP 0000 00001 3'+5 
IOOONE ooou OB3A 139 1'+6* 
ISPTAB 0000 0000 53 180* 
ISRO ooou OAAC 56 90• 
ISR01 ooou OAO'+ CJ6 102• 115 
ISRl 0000 OAE'+ CJ8 110• 
ISR2 ooou 080'+ 102 128* 
L ooou 0001 90 110 128 1'+6 18'+• 

ttl LADC 0000 0002 

' LINEXIT ooou OA78 73• 13'+ 
VJ MESSAGE 0000 0860 '+2 168• 
ID MSG ooou 000'+ 235• 21+6 250 25'+ 270 271 287 288 289 296 316 317 318 

MSG3 0000 0EA8 296 338* 



tD PA SL A PROGKAHHING EXAMPLES FOR 32•BlT PROCESSOR PAGE n 16:16:Cf.9 11/29/79 
I 

+:" LOCAL TERMINAL, FULL•OUPLEX PASLA OPERATION 
0 

P1SG33 0000 OEAA 270 339• 
MSG33END 0000 OEBI+ 289 31+0• 
llllSG3ENO 000\J OEB8 318 343• 
OK 0000 OA82 72 76• 
PURE TOP 0000 OOOOP 3q.5 
RO 0000 0000 23• 33 1+2 q.3 .... .. 6 q.7 60 67 67 TO Tq. 75 

76 80 81 100 106 118 123 1Cf.1 
Rl 0000 0001 21h 32 33 39 40 .. 1 43 q.5 51 52 53 5q. 55 

56 57 59 60 68 69 70 71 73 75 77 78 79 
RlO 0000 OOOA 237• 251 254 255 260 261 261 263 26i+ 265 265 267 ~76 

281 286 303 308 313 
Rll 0000 0000 238• 252 
R12 0000 oooc 239• 253 
H:S ooou 0003 2c+U• 283 l83 310 310 
RBUFOEND ooou 08A7 c+l 73 169• =-
RCVADR ooou 0882 35 192• t-0 
READ ooou OBAC q.9 85 95 130 133 190• t-0 

READING 0000 OE9C 271 281 297 308 328• 
pj 

RECAOR 0000 OE9E 257 329• 
:z: 
0 

REC INT 0000 DElA 262 281* .... 
REPEAi2 ODDO OOFA 2&9• 315 >< 
RQ2S DOOU OEA5 273 295 331+• 
SECOND DDDU DEA7 93 259 336• o:J 

SNOAOR 0000 OEAO 82 258 53D• 
SNOINT ooou DE66 266 3D8• -n 
STARTl ODOU DADO 32• 92 112 li+7 0 
START2 ODOO 0088 2q.s. ::t 
STAT OOOD D005 236• 299 rt 
SUBR OODU OBSC 57 99 103 11+0 161* ... 
TABLE 0000 DBF8 2DI+• 206 2D6 ::t 

TABLEH DODO OCF8 216• 218 218 
c 
d> 

Tl.ATE DOOIJ 0002 3CJ 178• ~ 
TLATETAB 0000 0888 lbO 199• -v DOOU 0001+ CJO 110 182• 
WBUFlENO 0000 OBAB 137 171• 
WORK ooou OOOA 2&• 36 ... 8 '+9 8Cf. 81+ 85 95 97 98 99 1D2 103 

10'+ 105 113 111+ 121 121 122 130 133 135 136 137 UI 
139 1'+0 2q.5 2 .. 6 262 263 266 267 274 275 276 285 286 
302 303 312 313 

tv WRITE 0000 000'+ 78 177• 
l.O WRTBUF ODOU OB5E 71 7 .. 166* I 
0\ 
l.O 
~ 

!:t:I 
0 
0 

.i:-

' .....J 

'° 
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APPENDIX B (Continued) 

WITH CURRENT LOOP INTERFACE UNDER SENSE STATUS 

LOAD 
TERM 

ADDRESS 

SET TERM 
IN READ 

MODE 

SENSE 
STATUS 

INITIALIZE 
COUNT 

SENSE 
STATUS 

READ 
ONE 
BYTE 

ADD ONE 
TO COUNT 

YES 
SET TERM 
IN WRITE 

MODE 

RESET 
COUNT 

TO 
ZERO 

SENSE 
STATUS 

ADD ONE 
TO COUNT 

OUTPUT 
CARRIAGE 

RETURN 
LINE 
FEED 

EOJ 

B-41 



SAMPLE PRObRA" USING MOOEL•550 WITH CURRENT LOOP PA&E 1 09123117 11/29/79 

PROG: CLI32S ASSEMBLED BY CAL 03•066R07•00 C 32•BITJ 

0000001 
OOOOO&f.l 
0000081 
OOOOOAI 
OOOOOEI 
0000121 

00001&f.I 
0000161 
00001AI 
00001CI 
000020I 
00002r+I 
0000261 
00002AI 

00002EI 
0000321 
00003&f.l 
0000361 
0000381 
00003AI 
00003CI 
00003EI 
0000-.01 

0000 0001 
0000 0\.102 
0000 OU03 
0000 OOOq. 
0000 0005 
0000 0008 

r+820 807&f. :0000781 
OE20 8072 :00007Al 
9023 
r+210 FFF6 :00000-.1 
r+3b0 FFF6 :0000081 
2'+&f.O 

9023 
r+290 FFFA =OOOOlr+I 
9825 
Clf.50 OU7F 
D25r+ &U58 =00001c1 
261f.1 
C5r+O OOOA 
'+230 FFE6 :OOOOl&f.I 

DE20 80&f.9 =0000781 
2&f.50 
9A25 
9023 
2091 
2&f.5A 
9A25 
9023 
2091 

1 
2 
3 
q. 
5 
6 
1 
8 
CJ 

10 
11 
12 
13 
1'+ 
15 
16 
17 
18 
19 
20 
21 
22 
23 
211-

· 25 
26 
27 
28 
29 
30 
31 
32 
33 
3q. 
35 
36 
37 
38 
39 
•o 

CLI32S PROG SAMPLE PROGRAM UStNi "00EL•550 WITH CURRENT LOOP 
CROSS 
TARGT 32 
WIDTH 120 
NOR>C3 

• 
• SAMPLE PROGRAM FOR THE M00LE·550 ON A 32•BIT PROCESSOR 
• THIS PROGR-M UTILIZES SE~SE STATUS LOOPS TO READ/WRITE 
* TO THE MOOEL•550 WITH A CORRENT LOOP INTERFACE 

* 
* * REG£STER ASSIGNMENTS 
• 
DU EQU 1 
OEVAOR EQU 2 
STATUS EQU 3 
COUNT [QU r+ 
WORK EQU 5 
BSY EQU 8 

* 
* START 
OCl 
SENSl 

• 

LH DEVAOR•"OOAOR 
OC DEVAORtROC"D 
SSR DEVADRtSTATUS 
eTc ou,oc1 
BFC BSYtSENS1 
LIS COUNTtO 

DEVICE UNAVAILABLE :1 
SEI OEVAOR TO REGISTER 2 
SE! STATUS TO REGISTER 3 
SE! COUNT TO REGISTER ~ 
SEI WORK TO REilSTER 5 
BUSY • 8 

OEVADR• "OOEL•!!O CCLI, ADDRESS 
CLJ IN READ "00[ 
STATUS: CLI STATUS 

CHECK NOT BUSY 
COUNT•COUNT 10 KEYS 

* REAO A TOTAL OF 10 CHARACTERS FRO" "0DEL•550 INTO "ooeUF 
• SENS2 SSR OEVADRtSTATUS STATUSs CLI STATUS 

BTC DU+BSY,SENS2 CHECK DU,BUSY 
RDR DEVADRtWORK WORK• 1 KEY READ FRO" OWL 
NHI WORKtX'7F' ZERO OUT PARITY BIT 
STB WORKtMOOBUFCCOUNT> STORE BYTE IN MODBUF 
AlS COUNT,1 ADD 1 TO INDEX COUNT 
CLHI COUNTtlO ARE THERE 10 BYTES READ YET 
BNE SENS2 IF NO BRANCH TO SENS2 TO READ MOR[ 

* * THIS SECTION OF THE PROGRA" OUTPUTS A CR TO THE MOOEL•550e 
u * 
'+2 oc 

LIS 
WOR 
SSR 
BTBS 
LIS 
WOR 
SSR 
BTBS 

DEVADRtWRTC"D 
WORKt13 
DEVADR,WORK 
OEVADRtSTATUS 
OU+BSYtl 
WORKt10 
DEVAOR,wORK 
DEVAOR,STATUS 
DU+BSYtl 

CL! IN WRITE MODE 
13 IS A CR .. 3 .... .., 

.. 6 
-.1 
.. a .. , 
50 
51 * 
52 * 
53 * 

OUTPUT A CR 
SENSE STATUS 
BRANCH TO SSR CO"MAND 
10 ls a LINE FEED 
OUTPUT A LF 
SENSE STATUS 
BRANCH TO SSR COM"ANO 

THIS SECTIOl OUTPUTS THE 10 BYTES OF 
DATA FROM ~lOBUF TO THE "0DEL•550 

IF NOT READY 

IF NOT READY 



"' SAMPLE PROGRAM USING fllOOEL .. 550 WITH CURRENT LOOP PAGE 2 09:23:17 11/29/79 
l.O 
I 5 .. * °' 0000 .. 21 2'+'+0 55 LIS COUNTtO RESET INDEX COUNT TO ZERO 

l.O 
~ 00001+ .. 1 DA2'+ 803'+ :00007Cl 56 WRITE WO DEVADR,"OOBUF(COUNT> OUTPUT ONE CHARACTER TO MOD·5!0 

0000'+81 9023 57 SSR DEVADR,sTATUS STATUS: CLI STATUS 
!::iJ OOOOi+Al 2u111 58 BTBS DU+BSY•t BRANCH TO SSR COM"ANO IF NOT READ 
0 00004Cl 26'+1 59 AIS COUNT,1 ADO ONE TO INDEX COUNT 
0 OOOOl+El C:>40 OOOA 60 CLHI COUNTt10 ARE THERE 10 BYTES WRITTEN YET 

~ 
0000521 4230 Ff EE =0000'+'+1 61 BNE WRITE IF NO BRANCH OT WRITE TO WRITE MORE 

' 
62 • 

......i 63 • THIS ROUTINE OUTPUTS A CR ANO LINE FEED TO THE "OOEL-550. 
l.O 6'+ * 0000561 OE20 8021 =0000781 65 oc DEVADRtWRTCHO CLI IN WRITE MOOE 

OOOOSAI 21+50 66 LIS WORK•13 13 IS A CR 
00005Cl 9A25 67 WOR DEVADRtWORK OUTPUT A CR 
00005El 9023 68 SSR DEVADR,sTATUS SENSE STATUS 
0000601 2091 69 BTBS DU+BSYtt BRANCH TO SSR COMMAND IF NOT READY 
0000621 2'+5A 70 LIS WORKt10 10 IS A LF >' 0000614-1 9A25 71 WDR DEVADRtWORK OUTPUT A LF t'd 
0000661 9023 72 SSR DEVAOR,sUTUS SENSE STATUS t'd 
0000681 2091 73 BTBS DU+BSY,1 BRANCH TO SSR COMMAND IF NOT READY tllj 

00006AI c200 8002 :0000701 7'+ WAIT LPSW lllAIT2 z 
75 * '==' 
76 * THIS SECTION SETS UP DATA CONSTANTS ANO STORAGE AREAS H 

>< 
77 • 

0000701 0000 8000 78 WAIT2 DCF v•8ooo• m 
00007'+1 0000 006AI 79 DC A (WAIT) 
0000781 0002 80 MODAOR DC x•ooo2• MOOEL•550 CCLI) ADDRESS -00007AI 0'+'-8 81 ROCPIO DC x•o-.C8' CLI READ COMMANtOISARM,UNBLOCK n 

0000 00701 82 WRTCMD EQU ROCM0+1 CLI WRITE COMMAND,OISlR" 0 
=' 00007Cl 83 MODBUF OS 10 10 BYTE STORAGE FOR MOOEL•550 BUFF rt" 

0000861 8 .. END .... 
::s 
c:: 
(I) 

~ -



tl:l 
I 

.i::-
.t= 

~ 
0 
0 

SAMPLE PROGRAM USIN6 MOOEL•550 WITH CURRENT 

ASSEMBLED BY CAL 03•066R07•00 C32•BIT > 

START OPTIONS: T=32.ERLST 

NO CAL t.RRORS 
NO CAL WARNJ.NGS 

2 PASSES 

AB STOP 0000 0000 
AOC 0000 OOO't 
BSY 0000 0008 19• 26 32 
COUNT ooou OOOi+ 17• 27 35 
DEVA OR 0001.1 0002 15• 22 23 

65 &7 68 
OU 0000 0001 n. 25 32 
IMP TOP ooou 00861 8't 
LAOC ooou 0..102 
MOO A DR 0000 00781 22 80• 
MOOBUF ooou 007CI 35 56 83• 
OC1 0000 OOO'+I 23• 25 
PURETOP 0000 OOOOP 8't 
RDCMO 0000 007AI 23 81• 82 
SENSl 0000 0008? 2't• 26 
SENS2 ooou 001'+1 31* 32 38 
START 0000 OOOOI 22• 
STATUS ooou 0003 u •• 21f. 31 
WAIT ooou 006AI 7't• 79 
WAIT2 0000 00701 7't 78• 
WORK ooou 0005 18* 33 3't 
WRITE 0000 Ol.llf.'+I 56• 61 
WR TC MO 0000 00781 't2 65 82• 

LOOP PA&E 3 09:23:17 11/29179 

't6 50 58 69 73 
36 37 55 56 59 60 
2'+ 31 33 lt2 .... lt5 q.8 .. , 56 57 
71 72 
lf.6 50 58 69 73 

> 
t"C 
t"d 
twi 
2: 
t' 
H 
>< 
to 

'+5 lt9 57 '8 72 
""" n 
0 35 '+3 .... 117 ..a 66 67 10 71 ~ 
rt .... 
=' c 
tD 
i:la -



INDEX 

AC power, 1-3 
Acknowledge interrupt CA:K or ACKR), 2-7, 2-1~, 2-29 

I 

Acknowled1e interrupt (AI or AIR), 2-32 
Answering calls, 2-3~ 

Applicable part numbers, 1-1 
ASCII character codes, 2-3 
Asynchronous operation, 2-30 
Auto driver channel (ADC), 2-32 
Auto driver channel I/0 (32-bit), 2-12 
Automatic I/O channel (15-bit), 2-12 

Ba=k space (BS), 2-4 
Baud Rate, 1-3, 1-6, 1-8, 1-9/1-10, 2-29 
Bit select, 2-39 
Bl:>ck, 2-10 
BRK (Break), 2-4 
BRK (Line Break), 2-9, 2-25 
BSY (Busy), 2-9, 2-25, 2-35 
BSY=O, 2-16 
BSY=1, 2-16 

Cables, 1-2 
CARR OFF, 2-17, 2-35 
Character format, 2-7, 2-13, 2-29, 2-31 
Character set, 2-2 
CL2S, 2-16, 2-34 
CLKB, CLKA, 2-3q 
C~MM MUX command 1 instruction bits, 2-36 
COMM MUX =ommand 2 instruction bits, 2-39 
CJMM MUX 1ata set =ommuni=ation lines, 2-35 
CJMM MUX program instructions, 2-32 
C~MM MUX status and command byte iata, 2-33 
COMM MUX status bits, 2-33 
C~mmand ~ clock bits, PASLA, 2-2J 
Command 2 data bits, PASL~, 2-20 
Command 2 parity bits, 2-21 
Command bytes, 2-10 
Command i~ta, serial input/output port, 2-2~ 

Communication instructions, 2-32 i 

Communications multiplex~r progr~mmin9 inf o~m~ti~n, 2-29 
Configuration, 2-1 
C~ntrol panel, 2-1 
crRL and CLEAR, 2-~ 
CfRL (Control), 2-4 
CTRL and SHIFT, 2-6 

29-691 R00 4/79 Iniex-1 



INDEX (Continued) 

Current loop, 1-911-10 
Current loop communicati~n type line, 1-2 
Curre~t Loop Interface C:LI) proqramming informati~n, 2-5 
Cursor addressing, 2-47/2-48 

Data format, 2-6, 2-24, 2-28 
Data set communication lines, PASLA, 2-17 
Data set control CProgr~nmable), 2-29 
Dat~ Set Ready CC:), 2-33 
Data Set Ready (DSR), 2-19 
Data set status, 2-30 
Data terminal busy, 2-30 
Data terminal rea1y {CD), 2-29 
Definitions, status and =~mmand byte, 2-8 
DEL (Delete), 2-4 
Device number, 2-12, 2-2~, 2-45 
Disable, 2-10 
Disable/Enable bits, 2-18 
Disarm, 2-10 
DIS/EN, 2-17, 2-36 
Distortion, 2-30 
DTR, 2-18, 2-37 
DU (Device Un!vailable), 2-9, 2-25 

Echo-Plex, 2-18, 2-30, 2-37 
Enabl'=!, 2-10 
ESC 1, 2-46 
ESC, 2-4, 2-46 
ESC A, 2-46 
ESC B, 2-46 
ESC C, 2-46 
ESC D, 2-46 
ESC ESC, 2-46 
ES: H, 2-46 
ESC K, 2-46 
ESC sequences, 2-4 
E3C X, 2-46 
ESC Y, 2-46 
Es=ape coie sequence, 2-46 
Escape pr~gramrnin~ inform~tion, 2-45 
Es=ape se~uence, 2-4 
EX, 2-17, 2-35 
EX {Examine), 2-9, 2-25 

FR EnR, 2-16, 2-3~ 
Fusing requirements, 1-3 

Half-duplex CHDX) operation, 2-21, 2-43 

Initialization, 2-11, 2-23, 2-45 
Input/Output CI/O) instru=tions, 2-7 
Interfa=e initialization, 2-11, 2-23 

In1ex-2 29-691 ~:>o 4/73 



INDEX (Continued) 

Interface strapping and a1justments, 1-9/1-1b 
Interrupt clearing, 2-27 
Interrupt con1itions, 2-22, 2-44 
Interrupt I/O, 2-12 
Interrupt I/0 control, 2-27 
Interrupts, 2-11, 2-22, 2-27, 2-44 
Introduction, 1-1 

Keyboard, 2-1, 2-2, 2-11 

Leased line operation, 2-42 
LF (Line Feed), 2-5 
Line, 2-5 
Lo=al and remote terminal connections, 2-23 

Micro-I/0 bus interfaces, 2-1 
Micro-I/0 bus programminJ information, 2-24 
Miscellaneous programming, 2-21 
Mode selection, 1-8 
Mode selector, 1-9/1-10 
Moie switches, 1-3 
Moiel 550 and Model 655 installations, 1-2 
Model 550 VDU, 1-8 
Moiel 550 VDU options, 1-3 
Model 655, 1-6, 1-9/1-10 
Multiplexor bus, 2-1 

NUM (numeric) only, 2-5 

Operating procedures, 2-1 
Operations, 2-41 
Jptions, 1-3 
)rier of transmission, 2-31 
Output command {OC or OCR), 2-7, 
8V (Overflow), 2-B, 2-15, 2-25 

P3.rity, 2-40 
PASLA command 1 bits, 2-17 
PASLA command 2 bits, 2-20 
PASLA command 2 clock bits, 2-20 
PASLA command 2 data bits, 2-20 
PASLA command 2 parity bits, 2-21 

2-14, 2-2ai, 2-32 
! 

PASLA-data set communication lines (remote ;termirnl 
connection), 2-17 

PASLA interface, ·2-23 
PASLA programming, 2-13 
PASLA (RS-232), 1-9/1-10 
PASLA status, 2-15 
PASLA status and :ommani byte data, 2-15 
PASLA/communication multiplexor, 2-1 
PF, 2-16, 2-34 
Power, 2-1 
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INDEX CC~ntinued) 

Print, 2-5 
Processor input/output (I/0) instructions, 2-7 
Pr~gramming, 2-1, 2-11 
Programming examples, 16-bit, A-1 
Programming instructions, 2-14, 2-28, 2-32 
Programming instru=tions using Current Loop Interface, 2-7 
Pr~gramming notes, 2-11, 2-21, 2-27 
Programming on a PASLA, 2-13 
Programming sequen=es, 2-27, 2-41 

RCR, 2-16, 2-35 
RCT/DTB, 2-19, 2-37 
Read, 2-10, 2-26 
Read data (RD or RDR), 2-7, 2-14, 2-28, 2-32 
Rec;>eat, 2-5 
Request to send (CA), 2-30 
Reset, 2-26 
Return (C:trriage Return), 2-4 
Reverse channel tr~nsmit (SA), 2-29 
RING, 2-17, 2-35 . 
RS-232 - type communicati~n line, 1-2 

Sample programs, 2-24, 2-45 
Sense status (SS or SSR), 2-7, 2-14, 2-28, 2-32 
Serial input/output port status iata, 2-24 
Serial input/output port command data, 2-25 
Serial input/output port specifications, 2-28 
SERIES SIXTEEN processor, 2-1 
Shift, 2-5 
Shift Lock, 2-6 
Specifications, 2-28, 2-29 
Specifications serial input/output port, 2-28 
Standari Model 55~ an1 M~iel 655 mode selecti~ns, 1-B 
Status ~n1 command byte iata, C~MM MUX, 2-33 
Status and command byte iata, PASLA, 2-15 
Status an1 conman1 byte iefiniti~ns, 2-8 
Status ani comman1 bytes, 2-8, 2-15, 2-33 
Status bytes, 2-8 
Status 1ata, ser~~l input/output port, 2-24 
Status monitoring I/G, 2-12, 2-27 
Stop bit, 2-40 
Strapping instructions, 1-9/1-10 
3traps, 1-9/1-10 
3witche::l line op_er:ttion, 2-41 

T3.b, 2-6 
rerminal and printer device option, 1-3 
Terminal clear switch, 2-23 
Terminal power f~il/restore, 2-11, 2-23 
rrans LB, 2-19, 2-37 
rran~fer for.mat, 2-30 
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INDEX (Continued) 

U/C (Upper Case only), 2-6 
Unblock, 2-10 
Unpacking, 1-1 

Write, 2-10 
write data CWD or WDR), 2-7, 2-14, 2-28, 2-32 
Write disable, 2-26 
Write enable, 2-26 
WRr/BD, 2-19, 2-38 

16-bit processors, 2-1, 2-7 
16-bit pr~gramming ex~mples, A-1 
2/8 Line :OMM MUX (RS-232), 1-9/1-10 
32-bit pr~cessors, 2-1, 2-7, 2-12, 2-31 
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