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Figure 1. TYPICAL FDC APPLICATION - FLOPPY DISK/CIRCUIT TERMINAL 
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INTRODUCTION 

This application note describes the hardware and software necessary to implement a PPS-8 microcom
puter based intelligent terminal similar to that shown in Figure 1. 

The hardware details are presented in the form of block diagrams, schematics and board layouts. The 
software is detailed with an assembly language listing of the program that controls the system. This 
program is written as a demonstration program but could be easily changed to solve any problem applica
tion for an intelligent terminal. 

CRT/FDC TERMINAL CHARACTERISTICS: 

Contains the following six printed circuit modules: 

1) RAM module Eight 256 x 8 RAM devices P/N 10809 

2) ROM module One 4K x 8 ROM P/N A66XX 

or Two 2Kx 8 ROM's P/N A52XX 

or may be a PROM module with 

3) Processor II module 

Two Bus Interface Chips PIN 10738 

Sixteen sockets for 4K x 8 PROM 

One PPS-8 CPU P/N 10806 

One Direct Memory Access P/N 10817 

Two - 256 x 8 RAM's P/N 10809 

Two Parallel Data Controller P/N 10453 

One Clock Generator P/N 10706 

4) Two CRT Control Modules 

One Serial Data Controller P/N 10930 

Forty-one TTL packages 

5) Floppy Disk Interface Module 

ROM Breakdown: 

One Floppy Disk Controller P/N 10936 

One Parallel Data Controller P/N 10453 

Twenty-five TTL Packages 

CRT Refresh/Keyboard/Editing 

FDC Initialization/Track Selection/Read/Write 

FDC Operator Commands (18 commands) 

EBCDIC/ASCII Conversion Tables 

Other components: 

1920 Character CRT 

Keyboard w/ASCll Encoding 

Floppy Disk Drive 

Power Supplies 

Total Program 2,500 Bytes 

850 Bytes 

400 Bytes 

850 Bytes 

400 Bytes 

Functionally, the PPS-8 microcomputer performs the following: A. Maintains the CRT screen image 
and cursor position in RAM memory transferring one 80-byte line to the CRT control logic every 635 micro
second, B. Samples the keyboard for key entries and performs all editing features, and C. Responds 
to operator commands to perform data transfers to/from the floppy disk. 
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INTRODUCTION 

The use of microcomputers as the central control function for CRT terminals offers significant product cost 
reduction possibilities. While many present CRT products use microcomputers, most of these are used only in the 
peripheral functions of the system. This paper describes a 1920-character intelligent CRT terminal which uses the 

Rockwell PPS-8 microcomputer as the prirnary means of implementation. All system functions are implemented 
with the PPS-8, including keyboard servicing, CRT refresh from PPS RAM memory, editing, printer interfacing, and 
communications interfacing. 

The paper first describes the functional characteristics of the CRT terminal. Secondly, the PPS-8 microcomputer 

components are described. Finally, the implementation oft.he CRT terminal is described in detail. 

TERMINAL FUNCTIONAL CHARACTERISTICS 

The CRT terminal uses a standard CRT monitor for display. A format of 24 lines of characters with 80 characters 
per line is provided. Data may be entered through the data entry type alpha-numeric keyboard; external messages 
may be received through an optional 1200 BPS modem chip. High speed modems may be used in conjunction with 
our USART-type chip, the Serial Data Controller. 

The edit functions include character insert/delete and line insert/delete. Editing is implemented through cursor 
control in conjunction with cursor control keys and associated function keys on the keyboard. Line Tab, Display 
Protect, and Line Scroll functions are also provided. A multi-position cursor is provided so that an entire word or 
phrase may be deleted in one operation instead of one character at a time as is normally done. The display refresh 
rate is 60 cycles per second, and the monitor is operated in a non-interlaced mode. 

Output functions include optional telecommunications and serial party line operations as well as printer options. 
Telecommunications options provide from 1200 to 9600 BPS operation. The 1200 BPS modem is a single chip 
configuration with an external analog filter. Printer options consist of 10 to 150 character-per-second alpha-numeric 
speeds with MOS controllers for full printer control. Higher speed line printers may be interfaced through our PDC 

1/0 chip but require discrete control logic. 

The intent of the paper is to illustrate the flexibility of the PPS-8 system in this type of application, and not to 
describe a finished commercial product. This exercise was undertaken basically for applications know-how. All 

basic software and hardware design techniques are available to our PPS customers through the Rockwell Applications 

Engineering staff. 

THE PPS-8 MICROCOMPUTER SYSTEM 

The PPS-8 microcomputer system is an integrated set of MOS/LSI chips designed primarily for intelligent terminal 

types of applications. The set is implemented in low cost P-channel technology; system speeds equivalent to, or 
surpassing, N-channel microcomputers is achieved through system organization. The Rockwell system organization 

employs a form of distributed processing in which all system chips contain various degrees of intelligence, depending 
upon their particular function. Some perform dedicated functions, such as printer control or display control; others 
are programmable through control bytes loaded by the CPU. 

We call this approach the Parallel Processing System (PPS). In the Parallel f>wccssing concept, multiple tasks may be 
executed concurrently in the system. Some tasks will be executed in software; some will be executed in the firm
ware or dedicated hardware of the intelligent 1/0 controllers. The CPU becomes the system executive, setting up 
tasks and assigning them out to the associated controllers. After short data buffer transfers to or from the 1/0 
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PPS-8 CRT SYSTEM 

THE PPS-8 MICROCOMPUTER SYSTEM (cont.) 

controllers, the CPU is free to attend to the higher level task of the executive software. Normally. detailed CPU 

intervention in the routine 1/0 functions of keyboard servicing, display servicing, and block transfer of data into or 

out of the system is not required. With this approach, system performance may be several times that of CPU

oriented microcomputer alternatives. 

A brief discussion of each chip used in the CRT Terminal follows. For a full description of all 1/0 chips available 

with the PPS-8 microcomputer, please refer to our marketing literature. 

CPU 

The CPU provides 109 instructions and operates with a four-microsecond instruction cycle. An instruction cycle 

includes both the instruction fetch and the instruction execute. Most instructions are executed in one cycle. In 

addition, all Load, Store and Exchange instructions may perform multiple functions in the one cycle to significantly 

increase system speed. For example, automatic RAM address pointer incrementing/decrementing, testing for loop 

completion, and switching to a second RAM address pointer can all be accommodated in one basic four-microsecond 

cycle. This provides for very efficient and fast processing of table·oriented data as is found in an intelligent term1ndl 

application. Thus, data bytes may be moved from one table, or buffer, to another at a 12·microsecond/byte rate, 

including all overhead addressing functions. 

The CPU contains many instructions especially useful for intelligent terminal tasks. The ability to set or reset any 

bit in any byte in RAM memory is provided along with associated conditional branch/skip instructions for any bit 

condition in RAM memory. The CRT Terminal uses two bits of the 8-bit character code to encode cursor, tab, and 

protect functions for each individual character or character position, for example. Byte comparisons between the 

PPS·B accumulator and addressed RAM locations permit rapid table searching of data with automatic branching or 

skipping on comparisons or non-comparisons. CPU registers (6) may be loaded directly from ROM memory for 

subroutine parameters, stored messages, header formats, or form outlines. 

The CPU also provides three levels of priority interrupt. The highest priority level is used for power fail detection. 

The second highest level is useful for a real time clpck or a relative time clock. The third level of interrupt is used 

as the general system interrupt and may be daisy-chained through 15 1/0 chips to provide a self-contained priority 

interrupt structure. The entire interrupt chain may be enabled or disabled, and individual 1/0 chips in the chain 

may be individually armed or disarmed to provide a very flexible interrupt structure. This structure is built in the 

chips, requiring only one external "OR" tie resistor on the interrupt request line. Also, the CPU provides an 

instruction, Read Interrupt Status, which immediately identifies the 1/0 device requesting the interrupt and the 

reason for the interrupt. No software polling of 1/0 devices is required. 

The CPU directly addresses 16K ROM and 16K RAM. An additional chip select line on all ROM's and RAM's 

provides direct extension to 32K ROM and 32K RAM without any external components. In addition, all ROM's 

and RAM's directly interface to the CPU address and instruction/data bus without the need for other interface chips. 

The PPS-8 bus can directly drive up to 350 pF at rated speed. This permits loading the bus with 35-40 chips before 

being concerned with bus drivers. This is several times the bus driving capability of other systems. 

DIRECT MEMORY ACCESS CONTROLLER (DMAC) 

The OMA Controller provides eight independent channels of OMA capability. Built-in logic provides a DMA priority 

structure with Channel 0 having the highest priority and Channel 7 having the lowest priority. Each OMA channel is 

loaded with a starting address and a block length by the CPU. After that, the CPU is free to execute its main line 

program as the eight individual block transfers set up in the OMAC are executed. At the end of each individual block 

transfer, the OMAC notifies its appropriate 1/0 controller. The associated 1/0 controller may be programmed to 

respond to the OMA End of Block condition with an interrupt to the CPU or it may be programmed to ignore the 

EOB condition. On all intermediate transfers within the associated block of data, the 1/0 devices (independent of 

the CPU) monitor their control lines and request OMA service from the OMAC when a request for data transfer is 

received externally. Thus the CPU sets up the OMA channels (up to eight), goes away to work on other tasks, and is 

informed by the individual 1/0 controllers by means of interrupts at the end of their block transfer. Data rates on 
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OMA transfers may vary from 250,000 bytes per second down to one byte per second or less. Again, the CPU is only 
involved in setting up the initial channel addresses and block lengths and then in responding after a block of data has 
been completely transferred. Status indicators in the 1/0 controllers flag any error condition that may have occurred 
in the block transfer. 

The OMA Controller has a Block Repeat function built in for these cases where a continuous repetition of a data 
block may be required as in a CRT, for example. OMA Channels 0·6 have a repeat control bit which may be set by 
the CPU. In this mode, the CPU sets the Repeat Bit flag in the channel to be used in the repeat mode and loads the 
channel starting address and block length in the primary channel (Channel 0-6) as well as in Channel 7, the Refresh 
channel. Now, when the primary channel reaches the end of the block of data (Block Length = 0) it checks its 
repeat flag bit and, since it is set, the primary channel transfers the initial address pointer and initial block length 
stored in Channel 7 into its registers so that it may repeat the block transfer again. At every End of Block condition, 
the primary channel will again refresh its initial address and block length from Channel 7, thereby continually 
repeating the block transfer as desired. 

PARALLEL DATA CONTROLl.ER (PDC) 

The PDC is a dual 8-bit programmable 1/0 controller which as the ability to initiate interrupt requests or OMA 
transfer requests upon the occurrence of external control line transitions. Each 8-bit port contains two programmable 
control lines whose functions are programmed by the CPU by means of control bytes. In addition, the mode of each 
port is programmable; i.e., input, output, or input/output. In addition, the type of data transfer is programmable; 
i.e., static, clocked, or handshake transfer. The ability of the PDC to request interrupts or OMA service may be 
armed or disarmed by appropriate control byte bit patterns. In addition, the PDC may be programmed to request an 
interrupt on the DMAC indication of an End of Block transfer or it may be programmed to ignore the EOB condition. 
Status registers detect the occurrence of any data transfkr error (buffer underrun or buffer overrun) which may occur. 

SERIAL DATA CONTROLLER (SOC) 

The Serial Data Controller is a full duplex, USART chip. The function of the chip is programmable by means of a 
control byte loaded by the CPU. Controllable parameters include bits per character (5, 6, 7, or Bl. number of stop 
bits for asynchronous operations ( 1.0, 1.5, 2.0), and for parity insertion/checking (odd, even, none). The SOC 
contains five RS-232-C interface control lines for convenience in interfacing to high speed modems. The SOC may 
be used in party line operation between master and slave terminals, for example. The SDC will transmit up to 
250,000 bits per second in the synchronous mode. In this mode, the null character, once loaded into the SOC, will 
be automatically repeated in transmission until another valid data character is sent. Thus, the system will stay in 
sync even though a transmit buffer may run empty, provided the last character in the buffer is the null character. 
Double buffering of both the receive and transmit channels is provided. 

The SDC also has a Receive Compare register which continuously ccmpares a byte loaded into it by the CPU with 
incoming data. Upon comparison, the SDC can be programmed to request an interrupt, thereby notifying the CPU 
of a valid comparison. This function may be used to search for the terminal's address on the party line or multi-drop 
communication line, tor example. Or it may be used to automatically search and verify a sequence of communication 
protocol control characters. Using this feature, the SOC can be set up to strip off all null (or sync) characters, identify 
the terminal address, and then start interrupting the CPU, or else requesting OMA service, on each framed input character -

This is done independent of the CPU activity after the compare byte has been loaded. Multiple byte addresses or 
control sequences can be handled by successive recognition and then loading of the next byte of the sequence. 
Error checking for buffer overrun/framing errors, parity errors or carrier drop-outs is provided. Thus, after a block 
transfer, the quality of the entire transfer may be quickly checked by the CPU through reading the SOC quality register. 
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FLOPPY DISC CONTROLLER (FDC) 

The Floppy Disc Controller provides all data formatting required for reading or writing on floppy disc media from 
byte-oriented RAM storage. Up to four floppy discs may be serviced by one FDC. For Write operations, the FDC 
provides track address verification and sector address search/comparison logic, preamble and postamble generation, 
write head current enabling, parallel to serial conversion, and CRC polynominal generation and detecting. For 
Read operations, the fDC provides track verification and sector address search/comparison logic, CRC polynomial 
generation from sensed data and comparison with the recorded CRC field, disc format verification, and serial to 
parallel data conversion. 

In addition, the FDC provides a Read Compare register similar to the SOC. This register permits stripping of preamble 
bits, postamble bits, and address fields from the incoming data stream so that only the addressed sector data is 

transferred to RAM memory. No CPU processing is required to separate the floppy disc overhead fields (preamble, 
postamble. address) from the data field of interest. 

To implement a full floppy disc memory system, a General Purpose Input/Output chip (GP 1/0) is required for disc 
selection, track position control of the read/write head, head loading/unloading, and status information. External 
circuitry is needed to combine clock and data for recording and to extract the clock from this data when reading. 

The format of the FDC is under software control so that user formats may be used in addition to the compatible 
I BM format. Non-I BM formats permit much greater data packing density than the I BM format provides. Many 

users may want to use a packed format for data storage, and then convert to I BM format for interchangeable discs. 
This can be readily done with the FDC. In fact, each track within the disc may have its own format. In a four disc 
system, for example, one disc may be recorded in I BM format for interchangeability, while the three other discs are 
recorded in a packed format for improved data capacity. A software routine would then be used to unpack the 
packed format and record the data in the less dense IBM compatible format for disc interchange compatibility. 

Disc commands include Read, Write, Write Format, Read CRC Check, Read Address Field, and Read Status. 

GENERAL PURPOSE INPUT/OUTPUT CONTROLLER (GP 1/0) 

The GP 1/0 is a programmable chip which provides twelve discrete input lines and twelve discrete output lines. The 
input and output lines are addressed in groups of four lines each. Thus, input lines are addressed in terms of Group 
A, Group B, or Group C. Similarly, the output lines are grouped in terms of Group A, Group B, or Group C. Input 
lines are static; output lines are latched and maintain their levels until re-loaded. 

The CPU addresses the GP 1/0 and commands it to read from individual input groups or to output to the individual 
output groups. Also provisions are made to "OR" input groups in one instruction, or to "AND" output groups. 
Thus, the "OR" condition of all input lines, by group, may be read into the CPU in one instruction. Or, the same 
bit pattern may be applied to all output groups in one instruction. 

OTHER CONTROLLERS 

Other controllers consist of keyboard controllers, display controllers, and printer controllers. The keyboard 
controllers provide all strobes, strobe return sensing, key debounce, key rollover, and key buffering functions. The 
CPU is only required to unload the key buffer once each 50-100 milliseconds. Display controll~rs provide all multi· 
plexing of digit display information as well as digit selep strobes. The CPU merely transmits up to a 16-character 
display buffer to the chip; the chip does the rest. A combination keyboard/display controller, the GP K/D, is 

available. This chip is used with up to 64-key keyboard\ and Panaplex~ Burroughs' Self Scan~ or LED displays. 
Several Printer Controller chips are also available. For 'example, a two-chip set is available for control of a 150 cps, 
alpha-numeric dot matrix printer. The only discrete 1cir1cuitry required are the power driver transistors. Chip outputs 
drive one standard TTL load (2.6 ma). A combinatioo Keyboard/Printer chip is also provided to control a 64-key 
keyboard as well as a 22-column printer. 
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TELECOMMUNICATIONS DATA INTERFACE CONTROLLER (TOI) 

The TDI chip provides a full duplex programmable UART function as well as a 1200 BPS modem function. The 
modem may be strapped for Bell 202 or CCITT signaling frequency compatibility. The modem design accommodates 
1200 BPS transmission over a dial up, unconditioned telephone line. The UART may be programmed for bits per 
character (8, 16, 64), parity (none, odd, even). and signaling frequency. The TOI has interrupt capability; up to 16 
TOI chips may be incorporated in a single system. A serial mode which utilizes the modem function only and 
disables the UART function is also pro11ided so that the chip can be used as a stand-alone modem. 

Some external circuitry is required for full modem implementation. A four pole analog filter is required on the 
receiver input and a simple operational amplifier with four summing resistors is required on the transmitter output 
line. 

RAM'S 

The PPS-8 RAM's are 256 x 8 bit RAM's with full address decoding on each chip. The RAM's are dynamic, but 
appear static to the user since all refresh is done automatically without interference to the user. Standard 4K x 1 
RAM's of the 16 pin configuration can be interfaced to the PPS-8 by means of our 4K Interface Controller Chip. 
This chip provides all interfacing and refresh functions required for standard memory operation. Two interface 
chips are required per system. These service up to a 16K x 8 RAM and present only two units of load (10pf) to 
the PPS Bus. Multiple memory modules may be used. The 4K RAM Controller Chip has the ability to float its 
output lines so that external control of the 4K RAM memory is possible. Thus, the 4K RAM can be loaded 
externally at the full 4K RAM speed; then the PPS-8 can operate on this data at rates up to 250,000 bytes per 
second. 

ROM'S 

The PPS-8 ROM's are 2048 x 8 bits, also with full address decoding on each chip. Thus, up to 16K of ROM easily 
fits on one 5% x 7-inch PC board. 

THE CRT TERMINAL 

A basic CRT Terminal will first be discussed. Then an expanded terminal with floppy disc memory and printer will 
be described. Finally, an expansion of the terminal to graphic display functions will be briefly outlined. 

The basic organization of the CRT Terminal includes PPS-8 RAM memory as the data storage media. A OMA 
channel is then used to load one of two line buffers, ~ach being 80 characters in length. As the OMA loads one line 
buffer, the other line buffer is driving the CRT monitor. As one line buffer completes its line display function, 
control logic switches to the other line buffer which has been loaded through OMA. The initial line buffer is then 
refilled by OMA while the second line buffer is driving the display. 

The CRT basic terminal implementation with the PPS-8 is illustrated in Figure i. The system is implemented with 
a CPU, 2560 x 8 RAM Memory, 2K x 8 ROM/PROM, a OMAC, and a POC. The CPU, PDC, OMAC, and two RAM 
chips (512 x 8) are contained on our PPS-8 Processor II evaluation board. The additional 2048 x 8 RAM is 
contained on our RAM evaluation board. One board of TTL logic contains the double line buffers and associated 
raster control, character generator and associated control logic. Our PROM evaluation board is presently used for 
program storage. Eventually, this board will be replaced with one ROM chip mounted on an option board which 
also contains provision for the Floppy Disc Controller, GP 1/0, and SOC or TDI modem. The hardware used in the 
basic CRT terminal is illustrated in Figure 10. The display control word is illustrated in Figure 2. Two basic versions 
are shown. One provides upper/lower case characters plus cursor. The other provides the expanded functional 
controls of Tab and Display Protect. 
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DISPLAY CONTROL 

The display is generated from a standard TV raster as shown in Figure 3. Eleven scans comprise the formation of 
one line of characters as illustrated. The display refreshing is accomplished as shown in Figure 4A and 48. In 
Figure 4A, Line Buffer 1 is driving the display through the character generator and shift register. It is also 
recirculating on itself corresponding to the eleven scans required to generate the full line of characters. During this 
time, Line Buffer 2 is being loaded via DMA through PDC 1. Timing for this operation is illustrated in Figure 5. 
After completion of the present line of display, Line Buffer 2, which has just been loaded with the next line of 
characters, is switched to the active display mode, and Line Buffer 1 is switched to the load mode. This is illustrated 

in Figure 48. 

CRT REFRESH CONTROL 

The CRT refreshing is accomplished under DMAC control. Each data transfer from RAM memory to the CRT line 
buffers consists of 80 characters. Initially, DMA channel 3 is set up by the CPU to RAM refresh address 0 and with a 
record length count of 80 characters. After transferring the first line of data of 80 characters in a burst mode, the 
Channel 3 address pointer in the DMAC will be pointing to address 79 and the block length counter will be decremented 
to 0. The DMAC will then notify the PDC of an end-of-block condition_ The PDC will then interrupt the CPU to noti
fy it of the condition. The CPU ~ill then re-initialize the channel 3 block length to 80, thus setting up the next block 
transfer which will be 80 characters starting at RAM address 80. At the next end-of-CRT line condition (line inter
rupt), the PDC will request OMA transfer to refill the CRT line buffer. Characters 80 - 159 will then be transferred 
in a burst mode to the CRT line buffer. When this transfer is completed the channel 3 address pointer will be setting 
at RAM address 160 and the block length counter will be decremented to 0. This end-of-block condition, once again, 
will cause the PDC to interrupt the CPU to restore the channel 3 block length count. This process continues until the 
entire frame (24 lines) has been displayed. At the end of the frame, an End-of-Frame interrupt is generated on Inter
rupt level 1. This End-of-Frame interrupt will then cause the CPU to refresh DMAC channel 3, with both RAM ad
dress 0 and a block length of 80 characters. Thus, the DMAC channel is now set up to start the next complete frame 
of refresh. 

CRT EDIT/SYSTEM CONTROL 

A CRT line buffer loading requires 320 microseconds to load the 80 characters. During loading the transfer occurs in 
a burst mode of 250,000 bytes per second. After the line buffer is loaded, the CPU is free for 378 microseconds to per
form system edit and control functions. This provides adequate time for all worst case edit functions to occur within 
2 frame times. This, of course, appears instantaneous to the operator. 

The key to the operation of the expanded system is that all data transfers to the MODEM, party line, line printer, or 
floppy disc, are also handled by DMA block transfer. The addressing overhead associated with these simultaneous 
transfers is thereby reduced, for all practical purposes, to virtually nothing. For example, to transmit the CRT display 
of 1920 characters at 9600 bps (1200 characters per second) requires 1.6 seconds of real time, or 1,600,000 micro
seconds. The CPU intervention required to control this transfer amounts to the time to load 3 bytes of initial address 
pointer and block length into the MODEM DMA channel (24 microseconds). The PPS system time required for the 
transfer is 1920 X 4 sec, or 7,680 microseconds. This amounts to approximately 0.5% of system time. With the 
priority structure of the DMAC, up to 8 block transfers may be occurring simultaneously (all at different data rates) 
with all prioritizing between block transfers and addressing overhead for each transfer handled by the DMAC. While 
the CPU floats in a wait state during OMA transfers, the fact that its chain of operations do not have to be interrupted 
and then restored for each functional transfer of data greatly reduces system overhead requirements as well as software 
complexity. The basic CRT terminal program occupies 630 bytes of ROM, for example. 

SYSTEM TIMING 

The timing associated with system operation is shown in Figure 6a. All numbers relate to PPS-8 system time required. 
Refreshing the line buffers required 320 microseconds per line time of 698.5 microseconds. Thus, 46% of system 
time is required for refreshing. At 9600 BPS, the modem servicing time requires 0.48% of system time for data 
transfer. This does not include modem control overhead. The time left for editing and system control software is 
approximately 100,000 system cycle times per second, or 40% of the s •stem time. The expanded system with 
Floppy disc memory, printer, modem, and/or party line control is illustrated in Figure 7. Timing for this expanded 
system is shown in Figure 6b. 

MCRT--6 



PPS-8 CRT SYSTEM 

GRAPHICS DISPLAY 

Addition of a graphics display function is also feasible. For a 125-line by 555-grid, graphic refresh via DMA is 
feasible. This mode would provide the graphic refresh plus an BOO-character refresh capability. To implement the 
described ~raphic capability would require an additional BK of RAM Memory. In addition, a large amount of CPU 
time would be required for graphic conversion. The PPS-B implementation for this mode might be as illustrated in 
Figure 8. The additional graphics memory is constructed of standard 4K x 1 RAM chips of the 16 pin configuration. 
This memory module is interfaced to the PPS-B CPU by means of a 4K RAM Interface chip now under development. 
The system in Figure 8 would be adequate if the graphic data were previously formatted for graphic display prior to 
loading into the RAM module. Both graphic and character refresh would require approximately 75% of the CPU 
time. Some additional TTL logic would also be required to "OR" the graphic and character data into the video input 
of the monitor. If it is desired to do the graphic formatting in the terminal system, a second PPS-B CPU and its ROM 
may be added to the system as illustrated in Figure 9. In this configuration, CPU-2 and ROM-2 are dedicated to 
graphics formatting using a 4K RAM Interface chip to access the 4K RAM memory while CPU-1 is providing the 
character refresh function out of its PPS RAM. When CPU-2 has formatted a graphic display, it then passes control 
of the 4K RAM module to CPU-1 for display and refresh of the graphic function as well as for a reduced (BOO) 
character display and refresh. This mode is feasible since each 4K RAM Interface chip has the ability to float its 
output lines to the 4K RAM module. 

Alternately, a DMAC can be added to CPU-2 so that all graphic formatting display, and refreshing is done by the 
second system. This will off load System 1 so that all other intelligent terminal functions can be executed in 

System 1. The addition of System 2 would also permit graphic expansion to 225 x 555 points with the addition of 

another BK of RAM memory. System 2 would consist of a single 5 x 7 in. PC board plus the additional BK of RAM. 

SUMMARY 

This application illustrates the power and flexibility of the PPS-B microcomputer system in both the single and 
multiprocessor modes. The advantages of a complete set of systems-structured, intelligent controllers are 

demonstrated with this applications study. Very significant product cost reductions may be achieved with this 
approach, as demonstrated by the minimal amount of hardware required for this CRT application. 

The hardware for the basic display terminal is illustrated in Figure 10. The addition of the floppy disc and printer 

require 3 additional chips from those shown. The addition of the graphics capability requires one additional 

interface chip plus the expanded 8K of RAM plus additional ROM memory for programming ... probably one of 

our 2K x B ROM chips. 
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ll' Rockwell I PARALLEL PROCESSING SYSTEM (PPS) 
DATA SHEET 

PPS-8 PROCESSOR MODULE 

GENERAL DESCRIPTION 

The PPS-8 Processor Module (P/N 20180 D07) is another 
member of the growing family of Rockwell PPS Evalua
tion Modules that help make design, evaluation, debug 
and prototype emulation of user systems employing PPS 
..MOS/LSI devices a simple and orderly task. 

The PPS-8 Processor Module Type II consists of a 5 x 
7-inch plug-in circuit card With a power-on initialization 
circuit, a Clock Generator device (P/N 10706) and 
3.579545 MHz Crystal, a PPS-8 Central Processing Unit 
CPU device (P/N 11806), two PPS-8 Random Access 
Memories RAM devices (P/N 11809), two Parallel Data 
Controller PDC devices (P/N 10453), and a Direct Mem
ory Access DMAC device (P/N 10817) all interconnected 
to provide the basic components of a PPS-8 system. 

Any of the other PPS-8 compatible modules may be 
interfaced to the PPS-8 Processor Module, pin-to-pin. To 
facilitate this interconnection, the PPS-8 Processor 
Module power initialization signals (SPO and PO), clock 
A and B signals, address bus (A/Bl lines, instruction/ 
data bus (l/D) lines, write input/output line (W/10). 
Read Inhibit (RIH), power inputs, and ground lines 
are accessible on a 100-pin edge connector. These pin 
connections are common on all PPS-8 compatible 
modules. 

The PPS-8 Processor Module functions at either of two 
clock frequencies, 199 kHz or 256 kHz. The clock fre
quency is selected by making appropriate strap connec
tions in the module. For a clock frequency of 199 kHz, 
place straps S12 and S14 at VSS and strap S18 at VDD. 
For a 256 kHz clock frequency, place straps S12 and S18 
at VSS and S14 at VDD. 

@ Rockwell International Corporation 1976 
! All Rights Reserved 

Printed in U.S.A. 

FEATURES 

• Full PPS-8 compatibility allows'tlirect interface with 
any other PPS-8 module. 

• 8-bit Parallel CPU with bidirectional Multiplexed 
Instruction/Data (l/D) Bus and multiplexed Address 
(A/Bl lines. 

• Powerful 109 Instructions CPU Repertoire. 

• Three level priority interrupt system. 

• 8-channel Direct Memory Access Controller (DMAC) 
for fast data transfer. 

• Complete instruction (fetch and execute) in 4 µsec. 

• 512 word (8-bit) of data storage. 

• Four 8-bit 1/0 channels (bidirectional) with two 
8-bit programmable modes. 

• Direct addressing of up to 32K bytes of memory 
(16K ROM and 16K RAM). An additional chip 
select line provides direct extension to 32K ROM 
and 32K RAM. 

• Crystal controlled system. 

• 1 reference clock - TTL compatible. 

Specifications subjact to 
change without notice 

SPECIFICATIONS 

Word Size: 

Central Processor: 

Instruction Set: 

Data Memory Size: 

Memory Addressing: 

OMA: 

1/0 Channels: 

1/0 Interface: 

Instruction: 8 bits 
Data: 4 or 8 bits 

11806 CPU 
8-bit data registers 
14-bit address registers 
Subroutine nesting 
Interrupt Capability 
OMA Capability 

109 instructions for data transfer, skip, 
branch, register manipulations, logical, 
binary and decimal arithmetic and 
input/output. 

512 x 8-bit words 

Up to 32K bytes of ROM and 32K 
bytes of RAM 

8 independent OMA channels with data 
transfer of 250K byte/sec 

Two sets of two 8-bit channels with 
two sets of 8 programmable modes. 
Two control lines per channel for a 
total of 8 that can be programmed to 
request interrupt service or OMA 

All 1/0 channels are TTL Compatible 

System Clock: Crystal controlled, 199 or 256 kHz 
(±0.03%) 
Instruction cycle time 5 or 4 µsec, 
respectively 

Processor Components: One 11806 CPU device, 
One 10817 OMAC device, 
Two 10809 RAM devices, 
Two 10453 POC devices and 
One 10706 Clock device with crystal 

Board: 5 inch x 7 inch dimensions with 
100-pin edge connector 

Edge Connector: 100-pins on 0.125 inch centers 

Connectors Furnished: One - 100 pin Edge Type - Female 
Viking - P/N 3VH50/1CN05 

Operating Temperature: o0 c to 55°c 

Power Requirements: +5V@ 135 ma 
-12V@ 110 ma 

Logic Levels: MOS TTL 

H +3.5V to +5.3V +3.5V to +5.3V 

L (Inputs) -2.6V to -12.85V +0.8V to -12.85V 

L (Outputs) -3.6V to -12.85V -12.85V 

REGIONAL SALES OFFICES - Microelectronic Device Division 

EASTERN REGIONAL MANAGER 
JIM PIERCE 
Carolier Office Building 
850-870 U.S. Route 1 
North Brunswick. N.J., 08902 
Phone: (201) 246-3630 

MIDWEST REGIONAL MANAGER 
ALLAN CAREY 
2300 E. Higgins Road Suite 200-24 
Elk Grove Village. II .• 60007 
Pirone (312)439-1713 

WESTERN REGIONAL MANAGER 
BILL TRELEAVEN 
3310 Miraloma Avenue 
P.O. Box 3669 
Anaheim. ca .. 92803 
Phone: (714) 632-3698 

CENTRAL REGIONAL MANAGER 
JIM SMITH 
2855 Coolidge Road Suite 101 
Troy. Mich., 48084 
Pltono: (313) 435-1638 

JAPAN SALES MANAGER 
SH/GE MU RASE 
Rockwell International Overseas Corp. 
lchiban-cho Central Bldg. 
22-1 lchiban-cho, Chiyoda-ku 
Tokyo 102.Japan 
Pirone: 265-8808 

EUROPEAN SALES MANAGER 
ANDRE KOBEL 
Rockwell International GmbH 
Microelectronic Device Division 
Fraunhoferstrasse 11 
D..S033 Milnchen-Martinsried 
Germany 
Phone: (089) 1159-9575 'l' Rockwell International 
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ll' Rockwell I PARALLEL PROCESSING SYSTEM (PPS) 
DATA SHEET 

PPS-8 RAM MODULE 

GENERAL DESCRIPTION 

The PPS-8 RAM Module (P/N 20180 D01) is another 
member of the growing family of Rockwell PPS Evalua
tion Modules that help make design, evaluation, debug 
and prototype emulation of user systems employing PPS 
MOS/LSI devices a simple and orderly task. 

The PPS-8 RAM Module (P/N 20180 D01) is a 5 x 7-inch 
plug-in board which provides mounting and interface 
connections for up to eight RAM devices (P/N 10809). 
Each RAM device provides 256 x 8-bit words of memory, 
providing up to 2048 x 8-bit words on each RAM Module. 

With external clock switching logic, the RAM may be con
figured for use as a writable control store. In this mode, 
the RAM is read during the ROM cycle. 

The RAM module is functionally divided into an upper 
RAM bank consisting of four RAM devices and a lower 
RAM bank consisting of four RAM devices. The address 
bus (A/B1 through A/B14) and the RAM instruction/ 
data bus (l/D1 through I/DB) are common to both banks. 
The devjce select straps SC4, SC5, SC6 and SC7 can be 
separated into two banks. However, the module is pro
vided with the device select straps tied together. Bank 
select is provided by connecting AS7 to an 1/0 discrete 
output. 

© Rockwell International Corporation 1976 
All Rights Reserved 
Printed in U.S.A. 

FEATURES 

• Full PPS-8 compatibility allows direct interface with 
PPS-8 Processor Module or other PPS-8 Modules. 

• 2048 x 8-bit bytes of Read/Write data storage. 

• Can operate as a 2048 x 8-bit bytes of Instruction 
Memory. 

• Expandable to 32K x 8-bit bytes of Data or I nstruc
tion Memory. 

Specifications subject to 
change without notice 

SPECI FICA TIO NS 

Memory Size: 

Word Length: 

Capacity: 

Memory Expansion: 

Interface: 

Performance: 

System Clock: 

Module Components: 

Board: 

2K Bytes x 8-bits 

8-bits 

256 to 2048 bytes in 256 byte 
increments 

Up to 32K x 8-bit bytes expandable in 
2K bytes 

PPS-8 Compatible 

1.8 µ.sec access time. Automatic 
refresh 

199 or 256 kHz (±0.03%) 

Eight 10809 RAM devices 

5 inch x 7 inch dimensions with 
100-pin edge connector 

REGIONAL SALES OFFICES 

EASTERN REGIONAL MANAGER 
JIM PIERCE 

JAPAN SALES MANAGER 
SH/GE MU RASE 

Rt. 2 Box 825 
Riverhead, N.Y. 11901 
Pbone 516/979·0183 

MIDWEST REGIONAL MANAGER 
ALLAN CAREY 
2620 E. Higgins Road Suite 200-13 
Elk Grove Village. II. 60007 
Phone: 312/439· 1713 

Rockwell International Overseas Corp. 
lchiban-cho Central Bldg. 
22-1 !chiban-cho, Chiyoda-ku 
Tokyo 102,Japan 
Phone 265·8808 

CENTRAL REGIONAL MANAGER 
JIM SMITH 
2855 Coolidge Road Suite 101 
Troy. Mich. 48084 
Phone: 313/435· 1638 

Edge Connector: 

Connectors Furnished: 

100-pins on 0.125 inch centers 

One 100-pin edge type - Female 
Viking - P/N 3VH50/1CND5 

Operating Temperature: o0 c to 55°C 

Power Requirements: 

Logic Levels: 

H 

L (Inputs) 

L (Outputs) 

Rockwell 
International 
Mlcroelectronlc Device Division 

+5V@ 110 ma 
-12V@ 90 ma 

MOS 

+3.5V to +5.3V 

-2.6V to -12.85V 

-3.6V to -12.85V 

EUROPEAN SALES MANAGER 
ANDRE KOBEL 
Rockwell International GmbH 
Microelectronic Device Division 
Frauenhoferstrasse 11 
0-8033 Munchen-Martinsried 
Germany 
Phone: 8599575 

WESTERN REGIONAL MANAGER 
BIL/_ TRELEAVEN 
Box 3669 
Anaheim. Ca. 92803 
Phone: 714/632·3698 

\. 
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NOTE: UNLESS OTHERWISE SPECIFIED 

1. ALL RESISTORS ARE IN OHMS, ±5%, 1/4W 

1. ALL CAPACITORS ARE± 10%, 15V 

<]}INTEGRATED CIRCUIT IS 7404 
@INTEGRATED CIRCUIT IS 7417 
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WRITE DATAA 

WRITE DATAB 

WRITE DATA RTN 
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READ DATA RTN 
WRITE ENABLE RTN 

WRITE ENABLE A 

WRITE ENABLE B 
WRITE ENABLE RTN 

INDEX B 

INDEX A 

INDEX RETURN 

DIRECTION 

STEP A 

STEP B 

HEAD LOAD A 

HEAD LOAD B 

LOW CURRENT A 

LOW CURRENT B 

RESET A 

RESET B 

TRACK oA 

TRACK oB 

READY A 

READY B 

PPS-8 FLOPPY DISK INTERFACE MODULE 
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33~11~ 
37~13 y 

34~ 25 22 rl l/lll -25 

VD2 - 24 
VDl - 23 

VD4 - 22 

36~ 26 21 
3S~12 z 
2~s.Q 

·~··~ 7 DMA ......... 

ACK! 
CLKA 40 ~ ACKO 

~ .. •:..c•_•;,;•;.......;•:.i~ 

AS 

;\/Bl-· 

~ =~ 
A/84 - 7 
A/BS - 8 
A/86 - 9 
A/87 -10 
A/BB -11 
A/89 -17 

A/810 -·· A/811 -IS 

A/1112 -·· A/81l -ll 
A/114 -12 

OMRA-21 

SPO -18 

30 

CLKA 
--"'---.Ill 

,...£.!!!-- 3S 
29 

T 
T 

l 
32 No 311--"} 

I-- Connection 
l6I--. 

371--ovss 
341--oVDD 

Pl 

'i5 A/Bl 
I, A/82 

13 A/BS 
l A/84 

17 A/85 
s A,186 

23 ;\197 

7 A/88 
21 A/89 
9 A/110 

19 A/811 
II A/812 

42 A/813 

261--...:D:::MA=I ------I~ A/814 
DMA2 

25 67 
24 OMA3 69 

23 DMM 7I 

22 DMA.5 79 
DMA6 

U7 21 DMA7 n 
~~: DMAS ~ 

ll--
21--.a= 
s~ 
•I--
~~ 

28 

RIH 

VDI f 24 VDI 
VD• ~-----' 14 l/ll2 

~J l.j;!~ 
VD5 16 VOS 
VD6 >--+~-.J 18 l/06 

~u 1 ~~ :;: 

2 W/10 

CLKA L-----t--t-----l--t--f--------+-------f--f-1t---f-------f---+--f---f-----+-----+--f--+-~-f---+-1--------+---------~~ RIH 
t----+-c~,~.r,-------+--t---o--+---+~f----------------+~~+--t----+-4---l--+--+----4-----4--+--l--1-4--6-.1.----------------...J~ CLKA 

Extef"nal 
(Manuol) 

PO 
Initialization 

Pl P4 Q) 
VSS -"l,-9---,,10,,~-DAI ~ 

VDD-3& 11~ 18 L 
12111 ~: •I 4 " 

SPOSC~ 6 :!I: D~ :11~ ~ 
vss 29 ~ 

1' r W/10 ::;: r. ~~Ki 
s 6 1 4 A/81 - 8 (A/81) 14l--o vss ._ __________________ ---< .. ~ ~~!:~ 

E ' :;: = ~ ::;:~ 251--o voo ~ ~f,o-o 
VI c::::::J I~ JOI ACLOCK (TTL) A/84 - S (A/114) : !=::}. 
~ 2 A/85 - 4(A/BS) 12~ ... 

9 8 7 .v&6 - 11 (A,/86) 13 1-- Connectlat1 

2 J L-< A/87 - I0(;\197) 1sf--
s12 991-----------"~ A/BS - 9(A/88) 241--
s14 85 514 Sl8 A/89 - 41 (ASI) 

VD0~-0-~~=~~28 ::~ I~ ~ 
vss , --sc;- 2726 17 ~ 14 p 

Sl8 83,_._. __ 1-1-0 -,1--------"'-'-' A/810 - 3S(AS2) U5 

AC LOCK (TTL) 86 ---'-'-=~1---------------' A/811 - 37 (AS3) llAM 
100 -1 Only A/812 - 35 (AS4) = 

AS7-1 8 !--------------------------' 
SC7-1 10 !-------------------------~ 

AS7-2 6 
SC~2 41-------------------------~ 

vss 97h 
vss 98 1--_._-] __ 2_~-+-c-l -]---c•---,;:•c-5--o vss 

VDO 95 J----, *~ *~· 
VDD L_____l 7 t-if ___r: 7 t-if 0. I 11f . l O. I t-if 

L-------i%1---+-+---4~--+-----<'---<>VDD 

W/lOM~ 

vss 
VDD 

A/81l - ll (ASS) 

A/814 - 3i(AS6) 
29(AS7) 

SCI 40 

a~ 
SC7 : 

CLKA 
CLKB J 

42 27 

lW/10 

11011 ••I-- VD• }J 
uo2111 I-- VD2 
110311a f-- VDl 

!1041191-- VD• 

(105) 201--- ~~ ~ (I06) 21 I--- .,._ 
uo11.22 ~ vo1 
U08l 23 f-- VD• 

26 

RIH 

l 

~ 9~ 19 K 

8~ 6 9 
U2 

POC 
10453 
0010 Hl/llS-21 

l/ll6 -20 

'--1 VD7 - 19 

VI>• - •• 

L{ VDI -25 

l/ll2 -2• 
I/Ill - 23 

l/ll4 - 22 

~~:; 40 
41 42 

W/10 

31~23 6 

30~10 F 
32~11E 
331• ~= •I 24 5 :1: DB6 ~ ~ : 

361• : -I 13 c 
35~ 25 4· 
2~8,21 8 

1~9,22 7 

4 ,_~IN~T~2-L.;_...--~--~ 
1i....:D~MA""---------------------------"n OMA-I 

5 ~:~ 74 ACKl-1 
l i.:. ACK0-1 

PPS-8 Processor Module Wiring Diagram 

o·ooovoo OOOOOOVDD 

o~s;~} u~~ ~'~:} U4 ~~'SC2 S- ~SC3 S-
SC4 SC:2 

SCI 

Pl 

NOTE: 

{!) P4 Pin Assignments, mates ... ith optional 
Connector 3VH3l/ICN5 (Solder Tab) 

18 

17 

16 

IS 

14 

13 

12 

II 

10 

9 

8 

7 

6 

s 
4 

l 

2 

I 

-
ITEM 

I 

2 

2 

4 

• 
2 

2 

I 

I 

I 

I 

I 

I 

I 

I 

2 

I 

-II 

QTV 
NO. REQD 

2 

2 

• 
6 

2 

2 

I 

I 

I 

I 

I 

I 

I 

I 

2 

I 

I 

-I 

QTV 

10809 
us 

OJ\)() 
OlFF 

LTR 

A 

P2, P3 

0000VDD 
OOOOvss 

~~l}St'! 
SCl 

C4 -=--c::D-c2 .. 

REVISIONS 

DESCRIPTION 

ADDED W/IOM, PINOUTs° FOR VIKING 
CONNECTORS, RESISTORS R2 THRU RS 

1 ADDED -11 REciu. 
EFFECTIVITY: NEXT PARTS MADE 

DATE 

6-16-75 

2-1-76 

20180008-11 PRl.f'../TED WIRING BOARD 

S-200 SC:ANBE EJECTOR & PIN 

65483-002 CONNECTOR RIGHT ANGLE 
BERG 

R2, R3, R4, RS RC07Gfl03J RESISTOR, lOK, 1/4 W 
ALLEN BRADLEY 

XU! THRU XUS DILE 42P-2 SOCKET 42 PIN 
& XU7 BURN DY 

C4, CS 8121•050-6.51- 104M CAPACITOR, 0. I uf, 50V 
ERIE 

C2, CJ 150D685X903512 CAPACITOR, 6. 8 uf, 35V 
SPRAGUE 

Cl 8131-0S0-651-474M CAPACITOR, 0.47 uf, SrN 
ERIE 

VI 333R05·001 CRYSTAL. 3S79.54S KC 
ELECTRO-DYN 

CRI IN4148 DIODE 
MOTOROLA 

RI RC07GF823J RESISTOR, 82K, 1/4W 
ALLEN BRADLEY 

U6 10706 MOS, CLOCK 

U7 1<1817 MOS, DMAC 

U2 10453 MOS, POC 

UI 10453 MOS, PDC 

U4, us 10809 MOS, RAM 

U3 11806 MOS, CPU 

20180008-1 PRINTED WIRING BOARD 

20180007-1,-11 ASSEMBLY 

REFERENCE PART OR 
REQD DESIGNATION IDENTIFYING NO. NOMENCLATURE 

PARTS LIST 



Pl 

A/Bl 

A/B2 A/Bl B vss 
A/B3 

A/B2 7 
A/83 6 VDD 

A/84 A/84 5 

A/85 A/85 4 

A/B6 
A/86 ll No 
A/B7 10 Connection 

A/B7 A/BB 9 

A/BB ASl 41 

A/B9 AS2 3S UI 
AS3 37 RAM 

A/BIO AS4 35 256xS 
A/Bil AS5 33 

A/Bl2 AS6 31 
AS7 29 

A/Bl3 CLKA 3 
A/Bl4 CLKB 42 

AS7 W/10 27 
RIH 26 

CLKA vss 40 SCI ill 
CLKB vss 39 SC2 0 

W/10 vss 36 SC3 O 
SC4 34 

RIH SC5 32 
SC6 30 

SC4 SC7 28 
SC4L 54 

SC5L 52 
SC5 

SC6L 50 
SC6 

SC7L 4B 
SC7 

A/Bl vss 
A/B2 

VDD 
A/83 
A/84 

SC4U 5S 
SC4 A/85 

SC5 A/B6 No 
SC5U 62 A/87 Cor.nection 

SC6U 64 SC6 A/BB 

SC7U 66 
SC7 ASl 

AS2 U5 
AS3 RAM VDl 

vss AS4 256xS VD2 
vss AS5 VD3 

vss AS6 1/04 
C5 AS7 VD5 

CLKA VD6 

VDD 
o. l CLKB l/07 

W/10 voe 
VDD RIH 

VDD vss 
vss 
VDD 
SC4 
SC5 
SC6 
SC7 

A/Bl 
A/B2 
A/83 
A/84 
A/85 
A/B6 
A/B7 
A/BB 
ASl 
AS2 
AS3 
AS4 
AS5 
AS6 
AS7 
CLKA 
CLKB 
W/10 
RIH 
VDD 
vss 
vss 
SC4 
SC5 
SC6 
SC7 

A/Bl 
A/B2 
A/83 
A/84 
A/85 
A/86 
A/B7 
A/BB 
ASl 
AS2 
AS3 
AS4 
AS5 
AS6 
AS7 
CLKA 
CLKB 
W/IO 
RIH 
VDD 
vss 
VDD 
SC4 
SC5 
SC6 
SC7 

s 
7 
6 
5 
4 

ll 
10 
9 

41 
3S U2 
37 RAM 
35 256xS 
33 
3I 
29 
3 

42 
27 
26 

40 SCI ill 
39 SC2 0 
36 SC3 O 
34 
32 
30 
28 

U6 
RAM 
256x8 

vss A/Bl 
A/B2 VDD 
A/83 
A/84 
A/85 

No A/86 
Connection A/B7 

A/BB 
ASl 
AS2 

!/DI AS3 
l/02 AS4 
VD3 AS5 
l/04 AS6 
l/05 AS7 
VD6 CLKA 
VD7 CLKB 
voe W/10 

RIH 
vss 
VDD 
vss 
SC4 
SC5 
SC6 
SC7 

vss A/Bl 

VDD 
A/B2 
A/B3 

~ 
A/86 
A/B7 
A/BB 
ASI 
AS2 
AS3 
AS4 
ASS 
AS6 
AS7 
CLKA 
CLKB 
W/10 
RIH 
VSS 
VDD 
VDD 
SC4 
SC5 
SC6 
SC7 

s 
7 
6 
5 
4 

s 
7 
6 
5 
4 

ll 
10 
9 

41 
3B 
37 
35 
33 
31 
29 
3 

42 
27 
26 

U3 
RAM 
256xS 

U7 
RAM 
256xS 

40SCI m 
39 SC2 I 
36SC3 - l 
34 
32 
30 
2S 

No 
Connection 

vss 
VDD 

No 
Connection 

PPS-8 RAM Module Wiring Diagram 

A/Bl 
A/B2 
A/83 
A/84 
A/85 
A/86 
A/B7 
A/BB 
ASI 
AS2 
AS3 
AS4 
ASS 
AS6 
AS7 
CLKA 
CLKB 
W/10 
RIH 
VDD 
VDD 
vss 
SC4 
SC5 
SC6 
SC7 

A/Bl 
A/B2 
A/83 
A/84 
A/85 
A/86 
A/87 
A/BB 
ASl 
AS2 
AS3 
AS4 
AS5 
AS6 
AS7 
CLKA 
CLKB 
W/IO 
RIH 
VDD 
VDD 
VDD 
SC4 
SC5 
SC6 
SC7 

s 
7 
6 

C4 

08 w 

Pl 

5 I 
4 2 

ll 12 
10 13 
9 15 

41 24 
3S U4 
37 RAM 16 
35 256xS 17 
33 lS 
31 19 
29 20 
3 21 

42 22 
27 23 
26 

40 SCI ill 
39 SC2 l 
36 SC3 0 
34 
32 
30 
28 

s 
7 
6 
5 
4 
ll 
10 
9 

41 
38 us 
37 RAM 
35 256xS 
33 
31 
29 
3 

42 
27 
26 
40 SCI 

rn 39 SC2 
36 SC3 
34 
32 
30 
2S 

U2 
0100 
OlFF 

vss 
VDD 

l/Dl 
1/02 
l/03 
l/04 
l/05 
1/06 
l/07 
l/DS 

No 
Connection 

vss 
VDD 

C3~ 

w~ 0500 
05FF 

Pl 

7 

6 

5 

4 

3 

2 

l 

-
ITEM 
NO. 

w 00 
F 

C2 -<=> 
c1-c::D-

99 

!/DI 

l/02 

l/03 
l/04 

l/05 
l/06 

l/07 

!/DB 

l 

2 2 

s s 

I l 

4 4 

s s 
I 

-l l -l 

QTY QTY 
REQD REQD 

ITEM 6 
2 PLACES 

REVISIONS 

LTR DESCRIPTION DATE 

A ADDED HEXADECIMAL ADDRESS RANGES 
TO ASSEMBLY DRAWING 

B l ADDED ·ll REQU 2-1-76 
EFFECTIVITY NEXT PARTS MADE 

201SOD02-l l PRINTED WIRING BOARD 

5·200 SCAN BE EJECTOR & PIN 

XUl THRU XUB DILE 42 P-2 SOC KET 42 PIN 
BURN DY 

Cl l500685X903582 CAPACITOR, 6. 8 uf, 35V 
SPRAGUE 

C2 THRUCS Sl21·050-65l-l04M CAPACITOR, 0. l uf, 50V 
ERIE 

Ul THRU US 10809 RAM 

201SOD02-l PRINTED WIRING BOARD 

20lSOOOl-l,- ll ASSEMBLY 

REFERENCE PART OR NOMENCLATURE OR 
DE SIG NATION IDENTIFYING NO. DESCRIPTION 

PARTS LIST 



3 

-.. 1.,. \", COMPONENT PLACEMENT CHART 
P :BI" ITEM NO. COMPONENT TYPE LOCATION OR REF DESN 

5 SOCKET Al ~~82~3 C4 .. QJllJ)Z_D3 D6 

-S- DSC :::86: 
r--t=_ _ _;;9L..__....J....---!!<1Cc....._ ____ ....J....""C2=--.._________________ __ 

1---lO~l'---+-...._-------1-A~2......,_A3:--=<B2~::S:--=3~JIB"-"-----------------
ll C4Jl2 
12 C7 D3 
13 :J 3 

1---~*~--1----+------1--])~irr~l~B~I _____________________ _ 
l----"16"----l----+------1--~A±-5~ 9~7-9=9------------- ------

i7 AA 

20 AG 
- 21 C5" C6 

-l.- ' 24 CAPACITOR C5 ________ _ 
"'-==~--=2o::.5 __ ....._1~-----'--"C"'6-'C=7--=-C8-=-=C=9-'C=IO-"--'C=l~I ~C=l2~------- _____ _ _ -z ~ • J;:i 
'-'-_-z_~=~!.-..--+---CA"-'Al5i"'-""AC,,_,!I-'-'!QR"-"---'---"C"=-2-'C"'3"-'C"'4'----------------
-7 30 RESISTOR Rl3 Rl4 Rl5 Rl6 RI? 

-:T ~ OR 115°tn2 
. · 32 RES]]JJ[R RI ::BZ: ~ R4 RS.Jll RS~::E:!Q: Rfi --

T 

34 2 PL 

PIN I 

NOTE: UNLESS OTHERWISE SPECIFIED 
I. ASSEMBLE PER SPECIFICATION 19073All 

2. REF SCHEMATIC PCOO-XIOI 

3. INSTALL DIP SOCKETS WITH ORIENTATION SLOT DOWN 

SEE SEPARATE PARTS LIST PCOO-LIOO PART NO. PCOO-:Q!00-1CJ 
UNLESS OTHERWISE SPECIFIED AUTHORIZATION ROCK~~_ 

DIME~~~t.5A~~~;"o'::HES i..:::"°:.· ------11--.l .. llll.'"' "!lll .. '1Y•'.t.clli!Ll~gilll .... ILEll.·.Al .lCTllV!L.J•-o~!let-lll· ... ~-JicA.e,_• -•1--1 
DECIMALS ANGLES OR BY FM CASTE~_ 
.X:~~f.o ±30' CHK BY PPS-8/CRT 
M~ ;::: CONTROLLER 

L~~1~::§::1~~~"~~TF~~M~-~--~-='::P-:-r·-· :;;::~=ti~~"'(li..~~,7-... ~~Pcliiloo-0---100 ~DASH NO. I NEXT AssvI usEo-.0 , --- 1 __ •. 1.-; '-l 
l APPLICATION _.-- 7:~~~ -::JiiilET . 

I+ 
,.... 
1--
0 
0 

'? 
0 
0 
() 
tl.. ..._ 



"' 
llf "'" 

(Pt-6~) --J'-=!"""::_:;'L:_ _____________________________________ ~ 

(Pt - 2.+ ) _ _!.~ _ _i£r------ -----

(Pt - It) ~·~~'-------------------~'- µ-------+----------"-"-- (P2 - G ) 

( 1'1-11 ) --""'-'-----" 

u1-2') --"""-"----~ 
( PJ - 11) ~'"---"' 
(i'J-IB) r • 

( PJ- 20) I/>7 
(PL- 22) ras 

( ~• ->o) " 
(Pi- 29) eL1t:.~ 

(><- 2.) 11111£0 .. 
u• _3, l " 
('1-2<") .. 
(Pl -"I~) kKl 

(Pt-11) WHO 

(l'l-70) ,i:C'LK 

(Pl-1'3) HhAN'4 

(Pt-79) 
BILINS 

(1'1-51) HRSR 

... 
ff ... 

C3 

sDc 

"''30 

... 
... 

... 
.. 

. (Pt -SS") -"='---------
(Pt-13 ) 

.. 

(P2-•3) 
cB (P>- 5' ) 

HCl<tl• 
(n-20) 

"""12---t~:-----------,.-;;;i;;;,,j'\!•!,_ _______ _j_ _________ ~_ (P2-'t ) 

• (f2 - 3 ) 

(P'1- 2 ) 

•• (P>-7) 
YI 

/.U3J.# .. 

(Pt-") 

~ (Pt-92) 

~(PJ-90) 

'--------------'~:.:t:::U;:::D:.;:lte,_ (1't _ ?:>) 

FBLANlt. (PL-EO) 

~-+------------.,:F'._;S;::TA;::R::,:Tc_,__ (Pl -llO) 

7tlf 
1'-....----',._,~~~"'------~~J>ll::::.,:V __ 

... 
6 

f 

1-------_..,~~~''------~V=l>ll~V:___ 

NOTE~-

JC. llqF PINS . .. ,.._R. Pit.JS 

Y.11 ,;.,~ 

•• ,. 12 

•• I " 1 " " • 1+ 1+ 7 
s ,. ,,, 7 

• " ,. • z ,. 1+ .. , . 7 ,. ,. ,. • 
JI " 

,. • 
11 

,. ,. 
7 

13 .. ,. 7 
1+ " •• ti ,.,.. 1+ 1+ 7 

" " " • 
17 ,. ,. 7 ,. 

" 
,. • ,, 1• 1• 7 

/, ,,.. •u• .. .,. (o)•-u U1Mnt«J TO..,,,. •&.-.I 

2. ,Al...._ fi•.111~ Aff >'4 Ill. •'j( 

1. /IOAUJ £•10 J.#11 rNNI ,,,. .1/#WN ""zt\o 

(Pl - ,J") 
=i Ot - ''l 

Cir «I .,I ttl 
,_, 

. ,.. ... ,,...1 . J~i ·!Al 
(Pt-17) 

~ 
(Pt-,8) 

"'" " . "' . " 
.,. "' ... 

(1'1-91) 
=i ·~1 ~r +dI ~r ~r ~r 

(Pt-too) 

r-> 

PCOO-Xlll 



l 
3 

0 

-

COMPONENT PLACEMENT CHART 
.If'\. !.t,M NO. J;OM.-vn~~-!Yn LOC~ION UK ..Bff D~ 

7 .§..OCKET AIA2AiB3B4Jl6~~C7 

..._--!~Y:----+----.---~-t-~C~I_ ·~··~-~~~~~~~- -----1 
I A3 

j Al 

-t :_e:7 

18 .....t. ~ 
b--:.:z.-l<la'f--r--.,,-,;A.-1'~~;.J.CFIQ.:;;cR;;----;---;:H~C~~------ ----. - ·--

..Z.2 C9 
fl :JI G§. CI_ ~CIO Cl I Cl2 
24 CAPACITOR C3 C4~ 

/ 

02PL 

/ 

l -

NOTE UNLESS OTHERWISE SPECIFIED 
I. ASSEMBLE PER SPECIFICATION 19073All 

2. REF SCHEMATIC PCOO-Xlll 

3. INSTALL IC SOCKETS WITH ORIENTATION SLOT DOWN 

SU SEPARATE PARTS LIST PCOO-LllO •••T NO PC00-0110-001 

l Lr--D-•S_H_N_O.-i1~.,-,,-."""ss-dT-u-:S-:::ED-0-.-1~-----==~-------; ~1 c;:~~:T··PCOO -D 110 
APPUCA TION 7 >, 2 .. J ::l '.) ; X f NQ!:!l _ISHEET 

--.~ ..... = ..... = .... "~ .. '.""'.".' ..... = .... --.. --.. ___ .....,.T _________ _...~,---_.=-----·-'---·-----:1------=-=-----.---.... -.... -.. __, 

a 
I 

0 
0 
(..) 
Cl.. ....._ 



7112 HOCKW[LL CRT/FDC DEMONSTRATOR 146611 AND AS2HD ' A52Hll 

ROH 
&DOil 

•• coo1: •• 
11 12 IJ 

A Au <;TNT 
NUHdf R 

.. 
!\ 
6 
7 
fl 
9 

IO 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
~J 

?t. 
2!> 
26 
21 
?fl 
29 
JO 
31 
32 
JJ 
34 
JS 
311 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• • • 
• 
• 
• • 
• 
• 
• • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

A 0 C K W [ L L 

l'ARALL[L PROCESSING SYSTEM IPPSI 

C R T I F 0 C D E M 0 N S T R A T 0 R 

PPS-8 PROGRAM LISTING 

CORRESPONDING TO THE ROMS 

A66ll 

ANO 

A52HO 211 BYTE ROM 

ASZHl ZK BYTE R014 

ROCKWELL INTlRNATIONAL 
MJCROELECTHONJC DEVICE OlVISION 

AUGUST l 9o 1976 

• 
• • 
• • • • 
• • 
• • • • 
• • • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

7112 ROCK~[LL CAT/FDC DEMONSTRATOR IA6611 AND AS2HO ' AS2Hll 

ROM •• COPE.. &HG STMT SOURCE STATEMENTS 
AOOP 11 lZ 13 NUM"ER 

11 

21 



7112 ROCKWELL CRT/FOC OEMO~STMATOR L6611 • POOL/EQUATES/RAM 

ROM •• CODE,. ARu STMT SOUNCE STAT[ME~TS 
ADDA 11 IZ 13 NU~BfR 

111? 

ROM • • coor:: •• ANG 
ADDA II 12 IJ 

114(041 0001 
R510SJ 0002 
BA IOtll 0003 
<19(091 0004 
tlCIOCl coos 
>!D 1001 0006 
90 <IOI Oti01 
•111111 ooon 
'114 I I 4 l OOUl 
'15 (J?J ooo12 
9tl 1191 0003 
9'1 ( l~l 0004 
9C I !Cl O~O!> 
'1f)( !Ill 0006 
AOl?OI OJU7 
Al 121 l OOLA 
tl6106l 
ti 7 !07 l 
eA IOA I 
8Bl~dl 

I![ I 0~ I 
df(OFl 
92 <Ill 
<1;41 I JI 
97!171 
91! 11 .. 1 
•ffl!FI 
All<'Jl 
961lt.1 
QAIUI 
9E I It. I 
A21i'i!I 
A6 I 2(.t 

AAl?AI 
AE12EI 
t12 I Jt'I 
.\It 12 .. 1 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 
• 

44 • 
•5 • 
46 • 
47 • 
41' • 

SECTIO" 

POOL/EQUATES/RAM 

• 
• 
• 
• 
• 
• 
• 
• 

49 • • 
!>O • • • 
51 • THE FOLLOWING PAGES CONTAIN THE POOL • 
52 • OEFINtTIONSe fQUATE STATEMENTS ASSIGNING • 
53 • VALUES TO VARIOUS PROGRAM SYMl!OLSo ANO • 
54 • ASSIG~MENTS OF PAM LOCATIONS TO THEIR • 
55 • SY~ROLIC NAMES. • 
56 • • 
r;7 • • 
58 TltESE OEFINITIOllS ARE USED llY !'IOTH THE • 
59 • CRT AND THE FLOPPY DIS~ ROUTINES, • 
bO • • 
bl • • 
1>2 • • 
63 • • 
64 • 

• 
• 
• 
• 

ROCKW(LL INTERNATIONAL 
MICROELECTRONIC DEVICE DIVISION 

AUGUST 190 1976 

• 
• 
• 
• 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ROCKWELL CMT/FOC "DF.MONl>TIO.TUH L6611 •POOL/EQUATES/RAM 

STMT SOURCE STATEMENTS 
NUMllER 

11 POOL 
72 SH I 
13 SB 2 
1't SJ 3 
75 c;ij 4 

'" SB s 
17 Sii 6 
78 St! 1 
79 Sil ~ 
tlO RB 1 
Al !It! 2 
82 RB 3 
II) RB 4 
Cl4 RH 5 
tlS RH 6 
86 REI 1 
t! 7 RB e 
tl8 LAI 
89 LAU 
90 LXI 
91 LXll 
9? LYI 
9J LY!S ..... LZI 
'lS LZIS 
96 PSHA 
Q7 PSHX 
9R PSHY 
99 PSt<l 

100 PUl'A 
Ul POPU 
102 POPX 
103 POPKI 
104 POPY 
JO<; PUPYS 
106 POPZ 
101 POPlf 
108 A'lll 

31 

41 



7112 ROCKlo[LL CRT/FOC DEMONSTRATOR L66ll • POOLIEOUATESIRAM 51 

ROM •• cou£ •• AllG ~TIOT SOURCE STATEMENTS 
AODM II 12 13 NU"EIF R 

A'd75l 109 AISll 
A7!27l 110 AISKS 
All C2t1) 111 LAL 
A9 ! ?."> 112 LXL 
ARC 2tll 11 J LYL 
AC c;>c, II" LZL 
Afl C2J 701 0000 115 LAI •(10 
Ar<ZF 71> OOH 116 LU #FF" 
tlOCJO 40) 00110 117 LXI •AO 
:ll C3l ,,,, 0029 118 Llll CURS•I 
dJ C33 it2l 0021 119 LXI FLAG 
ri4!H 431 0~20 120 LXI KEY 
b5<35 "", 002A 121 LXI LINE 
1!6!36 .,5, OOJO 122 Llll TMK 
>l7 c 31 (,J, 0001 12J LZI I 
tl8131! 72> OOZQ 124 AN! •20 
tl9CN ..,,, 0001 125 A!SK •OI 
oiA C 3A 6?> OOriO 126 AISK 1?8 
'l!l C3!l b3l rrn ll7 AISll •I 
C:O CdO 40 J 1000 128 Ill l'NTO 
f I (PI Al J ul50 129 BL INTI 
£2ce2 All o .. c111 130 BL INT2 
l3CBJ A3J 0300 131 BL INCZ 
l4 c q" A4l 031F IJZ RL OECZ 
E5cq~ A5l OJCE 133 Ell IN80 
ll> (!'" .A'>l 0339 134 AL 0[81) 
~7cq1 A IJ 0380 135 RL INCL 
Elll8d At') 03t>C 136 BL C>ECL 
[<lCf~ t.9, U30~ 137 BL INZS 
EACbA A Al 032A 138 BL DEZS 
Ell CA~ ARI 0392 13'1 Ill CLIN 
Eccec AC> OJ'lt 140 AL LLIN 
r.o c~ ... Af') 03•6 141 !lL CLST 
(l c "~ AfJ 0.1A'- 1"2 iil fiLC 
EF' !IH Af J 03C" 1•3 Ill OPC 
F 0 C '<U hO J OJC7 '"" RL 'ILKS 
F 1 C'll klJ 031)C 1•5 'iL 'lLn 
r21nz f'\;>) 0 JIJF 146 '3L RLKL 

711" R'CKlrELL Ct'IT/F'OC DEMONSTRATOR L661l • POOL/EQUATES/RAM 61 

ROM •• coot •• AAG STMT SOURCE STATEMENTS 
ADDR ti 12 ll 'IUM&ER 

F')C9J !:131 ~003 147 BL ENRL 
P.C94 ,,.., 03d2 l it8 flL LDC 
F5C95 tl5l 02117 149 RL •• CL 
FbC9'> •H» 031'> l!>n 3L DLY 
f 1c91 b7l 03vt 151 BL • INZ 
Fii c "11> tH'l Ol(f 157 9L 11002 
F9C9<; b'lJ 04?[ 153 Ell SET 
F•C9A 11 A) 07DC 154 BL S.'<E 
F'!C9d ;un 0•04 155 flL ST[P 
FCC~C '1C l 0537 156 l<L Vf;EL 
Ffl C9U ~Jn, Ocf l 1!>7 lil lXIP 
f'[ C~[ kf J 014'> 1511 AL HH!L 
FFl'lr bf) 04'12 159 flL wf 01> 

lbO Pl"f' 
HO~ !bl INTO Elli> •1000 USE INTn TO GET TO f"JRST LOC or ~ND 411 



7112 ROCKWELL c:T/roc DEMONS TIU TOR L66ll - POOL/EQUATES/RAM 7l 

ROM •• cooE •• ARG !>TMT SO~RCE STATEMENTS 
ADDR 11 12 13 NU"llER 

163 •••• DEVICE ASSIGNMENTS 

0007 165 Dl EOU •01 PUC - CRT REFRESH 
00~8 1 &!> U2 EOU •08 PDC - l<EYOOARD 
0004 lo 7 Pl)CF EOU •O• PDC - r1s1< DPIVF SELECT/CONTROL 
0005 lb~ FCC EQU uos FLllPPY ~!SK CONTROLLER 
oouc 16~ soc E'JU •C St~IAL OATA CONTHOLLEH 

170 • DO<J DATA TfRMINAL READY 
111 007 REllUE ST T 0 SEND 
172 Dl4 CLEAP. TO SEll.D 
l I l • DIJ "<OT USED 
174 • 012 C!ATASET READY 

17& •••• OMAC CHA"<NEL ASSIGNMENTS • ••• 
OOUl 177 DCF o::au MDI Fl)C FORMAT 
OOCl 178 oco EOU #02 FDC DATA 
ODU) 179 occ EOll #03 CRT 
0,07 18~ UCH EO•J 1107 FOC REFRESH 

182 .... FDC C0'1MANDS •••• 
0001 183 l'ST EOU #DI roe STA~T 
oocz 1 d4 fl..0 [OU •02 rue LOAD 
C001 ld5 FCI.. E<l•J •Ol rue CLEU 
0004 ld6 FRS lOl! #04 roe READ STATUS 

1118 •••• FDC C:OMMAl'IO ~ YTE S 
001r 169 'i I EuU •ID IDLE 
000? \9C •RS EllU •02 PEAO SECTOR 
coo:. 19\ ~·s Et.lU •04 WRITE SECTOR 
0001. 192 H<C EtlU •!JI> READ C:lMPARE 
0 (JI 'I 193 ~f w EUU •18 roll"AT WRITE 
~wOA 1.,.4 '1810 EOU •OA Cl[ AO ID 
on OE 195 'JCRC [Q•J •UE <>uo CRC 

197 C0"1MAtiO CODES •• 
onoJ l 'I& ~SET EOU 0 
0007 199 CLKO [UU 1 
0003 200 CLl<I EtiU l 

7112 ROCKWELL CRT/FDC DEMONSTRATOR L661 l - POOL/EQUATES/RAM 81 

ROM •• coor: •• ARG SHH SOURCE STATEMENTS 
ADDR 11 I2 I3 NUM~EH 

OOCo 201 HOUT EClU •C6 HANDSHAKE ouT.OMAtEOH 
OOO'J 202 SIN EYU 0 PDC-STATIC IN 
0004 2t•3 SOUT EOU 4 
0001 ?04 SIO EYU I 
OOU'> 205 LAl'L EOU 5 
0)01, 2CI. LARU EOU 6 
OJ07 207 LRLR [OU 1 
0007 20P ilHW EUU #01 
000? 20~ LFA EOu 2 
000) <I 0 LFB E•lU 3 
OOOIJ 211 t<i1A EYU 9 
OOOA 212 Rll!l EYL' I 0 
000) 213 i..!lA EOU 0 
0001 214 LHO EOU I 
OOOJ ?15 !!SR FOIJ l POC-REAO STATUS REGISTER 
0001 21& L Tri E•lU l 
JJO~ 217 LC E ·ll! 2 
0003 21A LFI EfJU 3 
0104 21q LF2 EllU " 0000 220 ii'!'! E<lU 0 
000'> 221 RS12 e:au & 
0007 222 S!DLI EOU •07 
OJOO 223 S!DL2 [YU 0 
0040 22• ROST EllU #40 SOC-REQUEST TO SEND 
0 uo o) 225 '<~DY E<lU 1180 SOC-RESET RTS AND READY 
00(0 22& NROX EOU •CO SDC-SET RTS • PESET READY 
onoo; 721 ROSl EOU 5 SUC•READ OIJAL!TY R[&!STER AND STATUS REG,3 
OOC4 ?<b ROSX [1.rU #C4 SLJC-SU RTS AN{) ENAtlKLE TRANSMITTER 

2JO CONST JIN TS 
0-00A ?JI .LF. EOU #A 
CUDD ?32 .CR. EOU •D 
ou<:>o 2B RLNK E•lU •20 ACSI! ilLANK 
~n•I 734 .•. EOU Ul 
00 .. 1 ?35 .c. EOU •43 DES 
0 (ii• 4 231> .o. EOU #44 
0045 237 • s::. H•U •45 
0\.'4? ?J!I ,F, EOLI •46 



1117 AOCKll[LL CAT/FDC l>EMONSTIU TOA L66ll • POOL/EQUATES/RAM 91 

11014 •• CC'l>E •• Al>G !,THT SO\JACE !. TA t[M[NTS 
AODH II I 2 I:. NUHllEA 

0047 Z39 a Ge EGU 147 
00'>11 i?40 ·"· EOU .,., ASCII H 
0114'1 241 .1. EQU 149 
ll114A Z4l .J. [QU .,.. 
1)048 i?43 oKo fQU UR 
004C 244 oL• EQU 14C 
001,0 i?45 ·"· l'•U uo DES 
004[ 2 .. f> ·"· EOU UE 
OU4F 241 .o. EOU ur 
ooo;o i48 oPo EOU 150 
0051 2 .. ci .'l. EOU •51 
0052 250 . ". EOU •52 
0053 Z51 • 5. [l.IU •53 
00~4 252 .T. EUU •54 
OOSI> 253 .v. [OU •56 
0057 254 .w. EOU •57 
0~58 2S5 .x. EO\J •511 
OOC4 256 IDLY [l;lJ IC.4 INITIAL REPEAT DELAY IUNITS•l6 0 7 MSI 
OllF9 2~7 ROLY EQU •F"9 AE?EAT DELAY 
OOFl 25& ADLY EQU •Fl CURSOR BLINK DELAY 
0003 259 ATHY EQU IOJ TOTAL NOo OF TRIES 0£S 

Tlli! ROCKlllELL CAT/FOC DEMONSTRATOR L66ll • POOL/EQUATES/RAM I 101 

llOM ooCODE. • ARG STHT SOURCE STATEMlNTS 
ADDA 11 Ii! 13 'lU'4RER 

261 .... RAM ASSIGNMENTS •••• 
oozo l6Z ORAM 32 
0020 263 KEY RAAI' 1 
0021 264 FLAG RRAM 1 INITIALLY 0 

2f.5 8 CLOCK 
i'f>t> • 7 FAST TRANSFER FLAG 
21>7 • 6 ASCII '40[1[ 

lb8 • 5 .o. DOURLE ENTRY FLAG 
2f>9 • " 'lU14RE.A ENTRY MAD'E 
?.10 3 1Nf2 YET TO BE PROCESSED 
211 2 SEEi< TRACI< 0 BYPASSED INITIALLY 
?.17 I INSERT MOOE 

0027 773 IRPT RRA"i I INITlhLLY 0 
002) "74 Rl'T llRhM 1 INITIALLY 0 
0014 775 OCNT RRAM 1 INITIALLY 0 
0025 716 LCNT Ri>AM l INITIALLY 0 
0021> 217 1(80 Rl<AM l INITIALLY •00 
OU27 776 POC ARAI' I lllo!TULLV NC1 
OP!l 279 CUllS RRAM 2 CURSOll POSITION 
~02A 200 LINE RRA"i 2 STAIH OF NEXT LINE 
nn?C 2111 SCl'O RRAM I \/t::FIY SHORT Tt::RM SCRATCH PAD 
002V ?82 TEMP RRAM I TEMP STO<lAGE F"OR .c. DES 
ooc:c: i!f-3 TZO RRAM I TFHP STOR/.GE FOR FINAL TRACI< c.c. C0"4MANOI OF.S 
OO<:F 7t.4 C.TRK Rl<A"I I CURRENT TRACK 
ro3o &!~~ TRI< PRAM l CURl<ENT OESIREO TRACK 
C031 2tlf> SCH! RRAM I CUPRENT llt.SIRE.ll SECTOR 
0032 2b7 NlL <H<AM l OIGI T AUFHR •• LOAER DIGIT 
0031 286 lJAU Rl<A" I DIGIT RtJFHR -- UPPER· I) I GIT 
0034 289 STC i<RAM I SHI' COUNffR 
OOJ5 290 fl!. Rl<~'o l FOC l'JlE PRUPT STATUS 
OC3" 2~l H>1S R~A· I FOC NllRM.t.L SUTUS 
0037 2'12 lRRC RllAt1 l ERROR COUIHER 
IJ(o.>O 2"13 EPPS RPM• I NUMl!ER OF RETRIES MADE 

OOE'I 2'11> ORAM •E9 
;?97 P>lE FOHMA1 BLOC!< FOR WRITE fOR .. AT 

OOL<; ~"'" n;.o Rl<OI l COMHANDIFORMAT lllRI TE l 



TllZ ROCKllELL CAT/FOC OEMONSTAATOA LA6ll • POOLIEGUATE$/AAM I Ill 

ROM •• cooE •• AAG SHIT SOURCE STATEMENTS 
ADDA 11 rz u N\ll~BEA 

ooEA i!'l9 FIGC AAA"' PRE•INDEX GAP CHARACTER 
0 Ot:F• ]~(\ PIGS RRAM PR~•INOEJ f.AP SIZE 
OOH 3111 RRAM ARRITkARYCIG~OAED BY FOCI 
OOEO 302 PR.AM PO'iT INDEX MARK GAP 'ilZEIFIR'iT HALFI 
0 OEf. JO) IMC P~Al'I !~OE~ MAPK CHARACff k 
OOEF )04 Ail Ml POST INOF.:X MARK GAP CHARACTERCFIRST HALF) 

OOF 0 306 ORAM •FO 
307 •••• roe FORMAT BLOCK 

OOH JOI! ClfO RkAM FOC COMMAND BYTE 
001'1 JO<, GCA RPAll' Go\P CHllRACTER A 
OOF"l 310 GSA t'IRAM GAP SIZE A 
Ol\Fl 311 RSI\ HPAM RF.:COP~ SIZE A 
orH, 312 GSD 111<1\M G4P SIZE t; 

OOFS 313 A"C PPAI' MARK CHAHACTEA CAOORESS MA~K C~OEI 
OOF6 314 TA RRAM Tr.AC!( A')rJPESS 
OOF7 315 RkAM 
OOF8 Jl6 SA RPAM SECTOR .\OORESS 
OOf 9 317 RllAM 
~OFA 318 GCB l!RAI~ GAP CtlAllAC TER R 
OOFR 319 GCC RllAM GAP CHAMACTER c 
OOFC 320 GSC AllAM GAP 511E C 
OOFO 321 RSil R~AM llECOlli.l <; 1 lE ll 
llOFf 322 GSO RllAM GAP SI zt: C 
DOFF JZ3 SI-IC RR"''°' ll'ARI( CHAPACTER IOA1A SYNC MARK CODEI 

11100 3Zf> OllA" •100 
3H •••• REAO/wMITE BUFFER • ••• 

Ul Ill\ :128 BUFR RHAM 256 
ooou 329 !SAL EOU •OO L':l11£R 8;.JFFER AOORESS 
OOCI 330 6AllR EQU •Cl UPPER BUFf"ER ADDRESS • READ en 
0041 JJl ISAUll f\lU '41 UPl'Ell li 1H'FER ADDRESS • itllllTE BIT . 

334 •••• SCREF.N IMAGE • ••• 
01!80 335 OllAM #880 
01!'80 336 0A1A AllAM 1 

1/lZ RQCl(ll[LL CllT/Fnc llEMOl~STRATOll l66ll • POOL/EOUATES/RAM I lZI 

ROM • oCOOE • • ARG STMT SOUllCE STA TE"'E"'TS 
ADDA 11 IZ 13 'IU'4fl£R 

0880 137 Ll [OU DATA 
01100 338 LZ EOU DA TA•l10 
OFbO 339 \.23 EOU OAThlT60 
Of liO J"o LZ4 F.:'lU LlATA•l840 
OFF"F J4 \ OTOI> EilU OAThl919 
Gul'O _1 .. 2 KTOP E0 1J •EO - !TOP PAGE • 11 
ODEF )4) KFIDT EQU -EF - eono"' PAGE 
OC1'0 344 OL2L UlU 100 LO~ER 8 BITS OF L2 
0040 3 .. <; DL2U EDU #40 UPPER 6 RITS • ollllfE BIT FOR L2 
00110 )46 Ol'AL EOU 180 LO~EP 8 BITS FOR DATA 
00•~ 347 Cl"Alt [QC •4fl UPPEll 6 AITS or DATA • ~RITE Alf 
orr.11 J4R ll~Ull EQU •Cll UPl'Ek ~ AlTS OF" OATA • READ RIT 



7112 

ROM •• c~uE.. AR'7 STMT 
AOOR II 12 13 NUMllEA 

7112 

AO"I • .Ct)OE • • 
ADUA 11 IZ 13 

0000 21 
0001 40 tH 

oon1 511 

ANG 

ooco 

351 
352 
353 
354 
3o:;o:; 
356 
357 
3511 
l!J'i 
360 
361 
3b2 
363 
)b4 

3b5 
366 
367 
3(>8 
lb9 
370 
371 
372 
373 
31tt 
J7!> 
376 
377 
371' 
379 
3110 

STuf 
.. lJMbfA 

Jill 
31!3 
384 
3115 

387 

389 

ROCKWELL CAT/FDC DEMONSTRATOR L6611 • CAT ROUTINES 

SOUACf STATEMlNTS 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 
• 
• 
• 

SECTIOr~ ?. 

CAT ROUTINES 

• • 
• 
• 

• • 
• • 
• TME CAT ROUTINES T~AT FOLLOW RESIDE IN • 
• THE LO~ER lK BYTES OF PROGRAM MEMORY • 
• THE ROUTINF.S IN THIS SECTION PERFORM ALL • 
• OF THE FUNCTIONS AELAT~D TO THE CRT AND • 

KEYllOAMD. THlAE ARE LINKAGES TO THE • 
• FLOPPY DISK ROUTINES IN THIS SFCTION ANO • 
• SO~E OF THE SUBROUTINES MAY RE CALLED RY • 
• THE FLOPPY DISK AOl•TINf'So THf. SECTION • 
• IS G(NEAALLY ORGANllEO AS FOLLO~S • 
• • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

11 INITIALtZATION 
21 UACKGAOUNO LOOP KEYBOARD SAMPLING 
31 INTERRUPT 1 REFRESH OF CAT 
41 PMUCESSING K~YROAAO ALPHANUMERICS 
SI MS232 INTFPFACE 
61 PROCESSING SCREEN EDITOq KFYS 
71 MISCELLANEOUS ~UP.ROUTINE~ 

AOCKWlLL INTERNATIONAL 
MICROELECTRONIC CEVICE DIVISION 

AUGUST 111, 1976 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ROCKWELL CAT/FOC OE"IONSTRATOA L6bll • CAT AOUllNES 

SOURCE STATE'°'ENTS 

ORG #00 
• P011EA ON 

NOP 
R PO.WA 

•••• SUl!MOUTINE ENABLE INTERRUPTS •••• 

ElllBL MT! 

c 131 

c 141 



1/IZ ROCKWELL CPT /FDC DE!o!O'ISTRATOR L61>ll - CRT ROUTl'IES I 15> 

ROM •• coor •• '"" STMT SOURCE STA TE"f'IT S 
AD'lQ II 12 13 NU" Br~ 

390 ORG •CO 

392 • POWER O'I OR RESET I'll T !ALIZA T ION 

ooco 394 POWR ECLi • 
ooco Cl 1b OOF6 395 AL ISTK INI T !ALI lE STACK POINTE" DES 
oocz AOC20 70) 0000 19.; LAI •oo 
OOC3 4E 7] 73 J97 OUT LF"BtDl POC I ' CH 8 • STATIC l 111 
OOC<; 4E 32 11c )9'l OUT LFAtD2 POC2o CH, A . STATIC INPUT 
OOC7 116(01\)FC 0003 399 LAI CLKI 
OOC9 <tf 'I) 83 400 IJUT LFBoOl PDC 2• CHAii:, R • CLOCKEO !Nt 
ooc~ U"IOb)F'l 0004 401 LAI SOUT PDC F" CHA'I A <• STATIC OUT 
oocn ~[ 4l 42 402 OUT LF"AtPOCF" 
oocr 861~6>FE ~OH 403 LAI SIO PDC F CHAN 'I <• STAT JC l/O 
0001 4E 43 43 404 OUT U"BtPDCF 
OOC3 oh 11\b) Fii 0007 405 LAI •07 
0 0(1'; 4f Cl CJ 401) OUT LFltSOC 
0~[)7 F8 IC,t> 1!'3) OHE H7 BL "002 
000!1 BF 0040 '"'" O• uo 

410 • INITIALIZE FLAGS 
"11 CLEAR PAGE 0 

0009 A012D 70) 00110 412 LAI •oo 
OODA dA!OA)OF OOi'O 413 LKI •ZO 
OOLC J7 414 SN 
0 Ol!'I UC oouc 41~ ti •-1 
OOOE. tlA I OA) D'l 0021. 416 L~I K80 
oot~ Jb!Obl~f ~ FIJO 417 LAI -so 
00l2 77 418 SN 
OOEl l!E> I Ot» J!I oucr 4 l '1 LAI •C7 
OOES 75 4l0 s 
OOEb l!AIOA) 7F 0100 421 LXI BUFR 
001::1!1 '12112>FO 0100 422 LZI RUF R FILL BUFFER· WITH EBCDIC ?•S 
OOE ~ !!610bl90 OOl>F" 423 LAI #bf 
QO(C J7 424 s·• 
OOED f.C norc 425 ti ·-1 
OOEF 37 4lb SN 
OOEF F.f OOF:<; 427 ii ·-1 

7/li.' ROCKWELL CRT/FOC Dt"ONSTRATOR L66 l l • CRT ROUT! "'f S ( 161 

ROM •• cout •• ~RC, STMT SOU~CE STATEMENTS 
ADl.IR II Ii' IJ .. IJ .. f.lR 

OOFO F319l 83> OOOJ 4Z8 BL ~r~BL f"NABLE INTERRUPTS 
OOfl CA 00 n!iCtO •zq tlL Sl(TO DES 
OOF"J 21 430 NOP 
00f4 Oil 'IS uzi;o 431 H oCLR 

OOF"C. 'HI 11 A> 4H ISTK Pl>l'A llES 
0 Of 7 f(, OOF6 4J" H ISTK DES 
OOFU 97117> 431> PSHA SET STACK POJ~TE~ TO ZERO OES 
OOF~ 97117> .;,37 PSt<A 
OUf A .. , ( 17> 4 )!I P~HA PUSt< Z EXTl>A SJNCf RT ~ILL POP 2 
OOF R o;[ 4)9 RT DES 



Till ROCKllfLL CRT.IFDC DEMONSTRATOR L6611 - CRT ROUTINES I 171 

RO" •• CODE •• AHG STMT SOURCE STATEMENTS 
ADDA II 12 13 NUMBER 

441 ORG 

•43 •••• 9ACKGROUND LOOP •••• 
0100 •E 01 81 ••5 BllCK JN R8AtD2 LJNE.ILOCAL 
0102 •7 446 AllA 
0101 1.1 SD 83 O\OD "47 l!C PCVA LINE 
0101> •E •Ill ll:t ••1:1 OAKG JN ASRtD2 N[li KEY? 
OIUll 1!111 ltl 121 l.'020 """ ANJ •ZO 
0109 zz 00 83 01&0 •!>O BNZ NKEY BJT 6 • RUFFER FULL 
OlOC ~J()J 4ZI OOZI •Sl Lill FLAG 
OlOll 08 110 0100 •52 BBF 8tBACK CLOCK ON ? 
OIOF All?ll OllOR •SJ R8 8 YESt RESET JT 
0110 dA (!)A I 011 002'> 45• LAI llCNT INCREMENT BLINK COUNTER 
0112 70 •55 L 
0113 42 •56 JNCA 
0114 75 •57 s 
0115 25 9F OllF 456 BN 83 TEST BLINK COUNTER 
0117 6f>COC.10£ OOFI •59 L41 £10L'Y DONEt RESET COUNTER 
011'1 7!> 4'>0 !> 
OllA f41'14 H•" 03H2 4C.1 HL LDC 
011Ft 8bl0bl7F OOl!il 462 LAI uo 
011(' 1,9 463 EDA 
011£ 75 464 s 
0111' ttAIOlllOO ooz2 465 83 Lill JAPT 
0121 (•II AE ri12E .. ,,,. BllF 8080 INITIAL DELAY FOR REPEAT? 
012J 7[1 467 L YE'S 
OlZ4 <t2 4b8 INCA 
012:. 75 4b9 s 
0126 u 8U 0100 470 8Nl RACK CIELAY F"JNJSHED? 
01211 4£ e~ Ill 471 JN Rl!AtD2 StE JF STROBE STILL ON 
012A zr; C? 01"2 •72 !IN R2 YES -- PERFORM KEY FUNCTION AGAIN 
Oli!C l\ 473 NOP 
Olli' 1:10 010~ 47• II BACK 

Ol2f 8AC0AIOC 002) 47,, t!O Lill RPT REPEAT JN PROGRESS? 
0130 011 1'10 010~ 477 !!RF Re BACK 
0132 to£ 89 81 "78 JN R8At02 YEStSA"PLE KEY STROBE 

1112 ROCKWELL CRT.IFDC DEl<lONSTRATOR L6611 - CRT ROUTINES I 181 

ROM •• CO!>E •• Ar;G STMT SOUtlCE STATEMENTS 
ADDA 11 12 13 l\;Ul'i!ER 

0134 25 !I .. 111J11 479 R .. !11 JS KEY STILL DEPRESSED? 
0136 110 111 00~11 41!0 Al! 8 NOt RESET REPEAT FLAG 
01311 'tO 01011 411\ B HllCK 

0139 EE c~t: An Olti4 ltll3 Rl 11L BLC YE'5t FORCE CURSOR ON DURING REPEAT 
013A •JI 111 l OOilll •b4 '50 8 
OllH llA(OAIUC 002) 4H5 LAI APT 
0130 711 •Bh L TEST REPEAT COUNTER 
OllE •2 487 INCA 
OllF 75 4111! s 
oun 7.Z 80 0\00 4119 BNl BACK AEPEU TJH£R • 0 1 
014?. -IACOAIDC 00?.3 4'i0 82 Lll I l;PT YES• kESET IT 
01 "4 U" 1061 Ob OOFll 4\Jl LAI ROLY 
Ol•t. 1!> 492 s 

1,Q) •••• SEE If" LI NE OR LOCAL -- DISPLAY OR TRANSl<llT REPEATED KEY 
0147 4[ 8" 81 ...... IN Al!lloD2 
0149 1,7 49!) AAA 
Ol4A i'.7 lf 1!3 OltlF 496 BC Tl<EY LINE SO TRANSMIT KEY 
OHD Zl 497 NOP DES 
Ol4E 15 113 Ol'i5 •118 e Oji(. 



7112 ROCK\IELL CRT/FOC DEMONSTRATOR L'->611 • CRT ROUTINES ( 191 

ROM •• COl)E •• ARG STMT SOURCE STATEMENTS 
AOOR Il 12 IJ NIJMl!ER 

500 •••• OATA REQUEST INTERRUPT .... 
0150 97 ( 111 5U2 INTI PSHA 
0151 9RllHI 503 PShJI. 
0152 8AIOAICiA OOi!'5 504 LXI LCNT INCREMENT LINE COUNT 
0154 4l TA 72 505 IN RBBoOl TEST FOR FRAME START 
0156 46 506 RAL 
0157 24 oc OISC 507 AP INll AIT 7 • FRAME START 
0159 11710711'- FFE9 r,oe LAI •23 YESt RESET LINE COUNT 
0151' El 0161 5l'9 B IN12 
015C 70 510 1•111 L 
0150 23 45 1'6 0345 511 HZ. MllS LINE COUNT • ZEROo IGNORE LINE BUFFER DES 

512 • CHECK MASTER RF.ST BUTTON ON THIS T25TH INT !lES 
0160 42 511 INCll 
0161 77 514 lNIZ SN 
0162 22 Fl 0172 515 BNZ I1 

<,)f, • E'IO OF FRAME1 RESET OMA ANO SET PSEUDO CLOCK 
0164 <l610hl7F 00110 517 LAI l)HAL 
0166 4E 35 h 51!1 OUT LARL10CC 
0168 bl 519 NOP 1111111111111????1????????711777711111111111111111111 
0169 11610 .. 187 0048 510 LAI D'4AU 
016R 4E 31> Jf, 521 OUT LARU1DCC 
016D 61 'SZl NOP II !!111!11!11?7??77????11?71?????11111111111111111111 
Dll>E it3l33 421 OOi.'l 523 LJl.I FLAG SET CLOCK FLAG 
016F 911111 000!1 524 SB 8 
0170 t1Al0Al09 OOi.'6 5('5 Llll KllO LEAVE Ll'IE COUNTER 

"' 0 526 • RESET MECORD LENGTH COUNTER AND P!lC 
0172 7F 527 11 LN •811 
0171 4E 37 37 52~ OUT LMLH10CC 
0175 61 529 NOP 11 ! 11 1111 I I ! 11111111111111 1111 11111 111111 111 11111111 I 
011-. 7F 530 LN PDC CO"'MANll 
0177 .. E n 72 531 OUT LFAoDl 
0179 hi 532 "'OP 
017A Q[ llE I 533 12 POPX 
017R q6l l'->I 534 POPA 
017C 511 535 J.I TI 

7112 ROCKllELL CRT/FDC DEMONSTRATOR L6611 •CRT ROUTl'IF.S ( 201 

ROM •. COUE • • ARG SHH SOURCE STATEMENT5 
ADDA Il 12 IJ NUMRF.R 

536 ORG 

• 538 •••• KEY P>h·CESSING •••• 
0180 4E BA 82 539 Nl<EY IN 11ee.D2 GET KEY CODE 
0182 <14134 431 0020 540 LXI KEY 
0183 75 541 5 
OIB4 Al 1211 0008 51t2 RB B CLE•R PARITY 
OIB5 It[ lj'I 81 c;u IN Rt1At02 
0181 01!!3R 721 0020 5,.4 ANI •20 
01811 22 31 BR 051!7 545 l'NZ FLPY NOT CONTRUL KEY SO ltSPLAY OH TRANSMIT n 
OIBR 4f 139 131 cs,.,, NKIO IN RBAo02 LINE OR LOCAL? TRANSMIT OR O[SPLAY 
01Rt1 47 5,.7 11AR 
01111" 27 BF OIBf 5411 RC TKEY LINE SO TRANSMIT KEY ENTfRED FROM KFIO 
0I110 t1A<o111 on ooa C,4'1 "IKO LXI IMPT Sl::T INITIAL DELllY FOR REPEAT 
0192 116l0bl3R OOC4 5j0 LAI IDLY 
0194 75 551 s 
0195 F((9E BEi OIA5 552 NK, HL BTBL WAS IT A SCMEEN EDITOH KEY 1 
01\1~ 00 fl4 0200 553 DwO KEYS 
0191! Oii 02~9 554 ow KTA&oLO 

556 • NOR"'AL KEY l~'OT SCREEN EDITOR KEY! 
019'1 !13l3J 421 0021 5~7 LXI FLAG 
019A Of 9F 019F 558 l'f!F loNK3 INSERT '40DE 
019C EE<llE Ari 03tl4 5!>9 HL RLC Vt.So MOVE CHARS. ori Ll"E 
0 l ':l'l C4 74 021~ SUJ E'L IN'iC 

011F !14(34 4)) 0020 562 NKJ LXI KEY 
OIAO 71) 563 L DISPLAY CHARACTER 
DIA I lf (8[ AEI 031!4 564 BL !!LC 
Olt.2' :15 565 s 
01113 25 84 0<'25 51>6 B ,CRT "'OVE CURSOR 

569 ••• SUBROUTINE TO SEARCH COOE TABLE ANO BRANC~ TO CORRESPONDING RTN. 

OIA5 A9l291 571 BTBL LXL GET ADDRESS OF CODE TAALE 



1/IZ ROCKwELL CRT /fOC Df.MONSTllATOR L66ll • CRT ROUTINES c Zl I 

R0'4 ••COD[•• ARfi STMT SOURCE SU TE MEN rs 
ADlJR II 12 13 "IUMHfR 

0 IA'> ACI 2C I 57? LZL 
OIA7 St! <;7J l'SHL SAVE ACIOllESS OF THIRD PARAMETER 
OIAA 59 ';h XL 
CI A'I Bit CJlt 431 oozo 575 LXI KEY 
0 I AA A'I !Z!!l 571> BT Bl LAL PICI< UP CODES 
0 I A!< 25 RC OlOC 577 ,•. BTB2 NOT IN TABLf. 
OlAn 2tl AA OIU 578 B'•E BT Bl K((P LOOK I NG 
our 59 57'1 ~L 

0 l »O 5• 5110 XAX CODE F0Ul'j0 GD TO APPROPRIATE ROUTINE 

0 '") •_,lJ 581 RC 
0 ltl2 •6 5AZ RAL TIMES 2 
OliD !IA!Ot\IOZ 0020 5h3 LX I TEMP 
0 I fl" 75 581t s 
011!6 5A 5b5 POPL GET THIRD PAIU'4ETEA 
O I tJ7 A81281 5b6 LAL 
OlbA 6f 5e7 A 
011•~ ')4 5b0 XAX 
Ol~A !:>9 589 XL 
OltlP If 5'10 RU GO TO SELECTED ROUTINE 

OHlC 5A 592 tHB2 POPL 
0 l '>J) 11e cz .. 1 5'13 LAL INCREl'IENT RETURN 
0 l&f. >E 5<;• RT RETURN IF CODE "'OT FOUND 

7/12 ROCKlofLL CRT/f"DC DEMONSTRATOR L66ll • CAT ROUTil<ES c 221 

ROM •• coor •• ARG ST'1T SOURCE STA TE.,ENTS 
AJ)fl'> 11 It' 13 "IU"l~(R. 

597 • SERIAL DATA CONTROLLER INTERFACf'. TO TERMINAL 

Olflf ltf co cs 599 TK[Y IN RQS3,SDC DATA SET READY? 
OlCI BBCJtl 72) 00<'0 600 AN! #20 
01C2 d Cb OlC6 "O I AZ ONLN 
OlC4 21 1>02 NOP 
0 !C5 Cit OIC4 6C) A •-1 

OJC~ fA!9& fl8) Ol[[ 605 ONLN HL MOO? 
OIC7 ff 0000 601. o~ •00 OATA TERM RDY•REQUEST TO SEND 
OJC8 4f CE Cb 6U7 IN Rs12,soc CLEAR TO SEND? 
OICA ~5 6rB MOL 
0 ICH ;-5 C6 ~!Cb 60'1 RN ONLN NOT YET 
OICD f 8 !9b Htll O I t:E 61~ 9L '<002 
OlCf ffl 0004 !ii I 011 •Olt DATA TERM ROY,REQ TO SEND.ENABLE TRANSMITTER 
0 l ff !l4CJ• 431 r• n2~ fd? L XI l([Y 
0 l llQ 70 bl3 L 
0101 4f Cl Cl 61~ OUT L Tf! I soc 
0103 4f CE Cl> e; 1 ~j ~flCll IN Rs12.soc HIANSM!T t.<UffER f_MPTY? 
Oll'5 4b 616 RAL. 

010'> l4 uJ 0 l .J3 bl? ?P .(0CK NOT YET 
~ 10~ FA !'Ill nlll 01u: 1>1 H '<L M002 
01 ;j'l Hf' Q044 "I~ !Jw .... DATA TERMINAL REAOYt "'O REQUEST TO SENOt 
0 Ii.IA 21 6?0 ~JOP 

UIUl1 00 112 0 l •)0 b21 B RACK 

6i:'J ••• ONLINE RECEIVE ••• 

011)['1 ltE Ct; (.I!> ,,, .. ; RCVR IN RS12tSDC 
OIOf .?5 f7 01E7 ft2'> KN OISI' RECEIVE BUFFER FULL 
OlEl 1t7 627 HAR 
OlEZ ll> o .. e2 01116 64!4 IUIC 8A"G RECEIVER NOr BUSY ~o AETUAN TO BACKG LOOP 
01E5 21 ,, .. ., l•OP RECEIVER BUSY SO WAIT 
01E6 ,,,., 0 l ')1) 630 B RCVA 



7112 ROCKWELL CRT/fOC DEMONSTRATOR L66ll - CRT ROUTINES I 231 

ROM •• CODE •• ARG 
s "'" 

SOURCE STATEMENTS 
ADDA ll 12 13 NIJMt!ER 

OlE1 ltE CB co 63'2 DISP IN RRBeSOC 
OlE'1 dlt(34 431 oozo fill LXI KEY 
OlE.t. 75 634 s 
OlEU ao 111 OOOIJ 635 RB 8 CLEAR PARITY?????? 
OlED ~o 0 I '10 63 .. B NKO 

63B •••• SUBROU T.l NE SOC MOOE CONTROL •••• 

OlEE A812BI 640 MOOZ LAL 
OlEF' ltE Cit C'• 61t I OUT Lf ZtSOC 
0 lf I SE 61t1 RT 

7112 ROCKWELL CRT/F'OC DEMONSTRATOR L66ll • CRT ROUTINES ( Zltl 

ROH • .COOE • • ARG STMT SOU II CE STATEMENTS 
ADDA II 12 13 t1UMl'[R 

645 ORG 
61t6 •••• TABLES FOR PROCESSING SCREEN EO ITOR KEYS 

648 • NOTE •••• THE F'OLLING TAllLE "IUST BE ALIGNED AT LOC. OtMOO 64 
0200 El OOIC 64'1 KEYS ow #lC I CLEAR 
0201 E7 0011! 650 ow #18 ll llESET 
0202 f"2 0000 651 ow •D 35 CARRUGE RETURN 
0203 f5 OOIJA <>52 011 •A 55 N(W LINE 
0204 F7 000!1 653 0• •8 7bt 15 CURSOR LEFT OR BACKSPACE 
0205 EO OOIF 1>54 ow •IF 17 C•JHSOR RIGHT 
0206 El OOIE 655 ow •If 51> CURSOR UP 
0207 F4 ooon """ ow •11 57 CtlRSOR DOWN 
020!1 F.:2 0010 (>57 nw #ID 17 DELETE LINE 
020'1 FJ oooc 656 Oil #C 16 !NSF.RT LINE 
020A 110 0 0 IF" "5~ Do nr 37 DELETE CHARACTER 
020R ES OOIA 660 ow •IA 36 INSERT CHARACTER 
020C 7F OOBO l\bl Oil #80 - = ENO OF TA!!LE 

MZ ••• BRANCH TA'ILE 
020'l 6b1 KTAB EOU •-4 

0200 00 •b o~e~ t'64 O•O ,CLR CLl'.:AR 
020F t.F "" 07f11' hl>S [hlO ,HST llESET 
0211 4<; !14 0?45 """ DWO ,CR CA<>R!AGf. Rf.TtJllN 
021) 45 114 0245 f.b1 CllwO ,CR l~Ew LINE 
0215 2r 84 Ot'i'I' f>t>ll l'•O ,CLF f'.Ul<SOR LEFT 
0217 25 "" O?l'i 6b9 !JW() • C.~T cu~~oQ ~lu>H 

021'1 JO fi4 Oi'Jll b70 IHIO .cu~ CUkSOR UP 
OZ II• 41 ~ .. 02 .. 1 &71 OwO ,CON CUR SO~ DOWN 
OZID 4A ~5 O?Ct. b1'l l)olO ,IJ[L DELfTE LINE 
OZIF 15 85 07'1'; ,,n owo .INL l"'SFRT LINE 
0221 ';5 so, ll;>!JS f>74 DwO .llLC DELfTE CHARACTER 
0223 &A 114 O?l>A &75 J•O ,INC l"SfRT CHARACTER 

677 •••• CURSOR MOVEMEfllT 

679 • RIGHT 
0225 ff C8E AF.:> OJtllt 681) ,CRT BL BLC BLAfllK CURSOR ANO GET ADDRESS 
0226 13 6bl CRT lfllCX 



7112 F.OCllllELL CRT/fOC DEMONS TRUOR L66!l • CRT ROUTINES C Z51 

ROM •• cone: •• Al<u s T"'T SOUf<Cf SUTEMENTS 
AOOR II 12 13 "'UMd(R 

0227 0 022A 682 fl CRl NO PAGF. BOUNDARY 
0228 E3C~J A)) 0300 683 Ill !NCZ !>AGE BOUND•• INC. l>Ar,E ANO TEST lllRAI> 
0229 AO O?Zfl 61!4 R CRZ wRAP•AROUNO ROTTOM OF SCREfN 
OUA Efl c 811 AR) 0 3\lC 6il5 CR! l:IL CL!N NEW Ll'JE? 
OZCA 72 ~r; Oi:'F2 61!6 fj EXIT NOe UONE 
0221) E7 PH A 7) OJllO 667 CR2 RL INCL YES• INCREMENT LINE 
022[ Ff)C9u •m> 02F I 61:18 BL EXll> 

6'10 • LEFT 
022F EC c~c AC> 039E 691 .CLF AL LLIN GET ADDRESS OF START OF LINE 
0230 UC86 AU OJH f..~7 BL DlBO 
0?31 54 '.>93 XAX 
023? r, I 131 •I) 0029 6Y4 LXI CURS•! 
0231 2~ R6 Oi'36 69<; ANf CL! TEST FOR START OF LINE 
0235 E!IC l<U A8) 036C 6GI'.> HI.. DECI.. YES• OECREME"'T LINE COUNT 
0236 Ef CAE A[l 03d4 697 CL! BL BLC BLA"K CURSOR AND SfT ADDRESS 
0237 l l 698 DlCX DECREMENT CURSOR 
023~ 12 ~5 02f 2 6'i'I R EXIT NO PAGE CllOSSING 
023A t. c fi4 A4) 03H" 700 AL DECZ PA&E CROSS 
OlJR ~c 02JC 701 f' ••I 
OZJC HlC'iO ur.> n 2F.l 70;> HL [X]P 

704 • UP 
OZJ!l (£(~( A() 03!!4 7~5 .CUP BL !'!LC f!LANK CURSOR A"40 GET ADDRESS. 
0231' l 1> Pl& "'" 03JGI 706 llL DESO OEC>i. CURSOR !IY BO 
0231' UlCHd ~6) OJBC 707 'IL O~CL DECR. LINE 
ozi,o FOC9') fHll 02Fl 7011 RL EXIP 

110 • OO•N 
0241 fE!AE Af) 0384 711 .CON f!L EILC DLANK CURSOR AND GET ADDRESS 
0242 £5!~5 1.o;) 032E 712 AL !NIJO !NCR. CURSOR l:IY 80 
02•3 [7!~7 A 7 l ~31\0 7D FIL INCL !NCR. L!'IE 
0244 fO CGI!; Hfl> OcFI 714 AL E:XIP 

716 l~EW LINE !CARRIAGE RETURN) 

0245 EfC"[ .If) 03114 716 ,CR Al FILC BLANK CURSOR 
0241> t:OIAU Arll 03Ab 11 GI ~L CLST Is CllRSOI! ori LAST LINE? 

7112 ROCKWELL CIH/FOC OE'40..,STRATOR L661 l • CRT ROUTI'IES I Zbl 

ROM •• CODE •• APt; ST"T SOURCE STATEMENTS 
ADDA I I I< l3 "'U'HIER 

02"7 (;A 02H 7ZO f.l CARI NO 
0248 21 721 'IOP YE Se SCROLL 
024Q CD 024D 72? R SCOL 
024A fC c&C ACl v3Yl 72J CRR) AL LLIN GET AODllESS OF NEXT LINE 
024!'1 [ 7 (Ill A7) \)360 724 \IL INCL INCRe Ll'IE 
02•C Ff\ !'Ill H[l) 07~ l 12<, Ill OIP 

727 •••• SCROLL SCllEEN .... 
024D AACOA>7F O>ldO 72Q SCOL LXI LI 
024F' 'l2Cl2>EF. 0~6') 730 LlI LI INITIALIZE Al)ORESSES 
OZ!:Jl 59 731 XL 
02!:>?. ~A !0Al2F' Ot!OO 73?. LXI LZ 
0254 11211.?>r::c 0800 /31 LZI L2 
02!:>1' ':>F' 7 34 SC SET SCROLL FLAG 

7 J!:J • '40~E SCREEN UP BY LINE 
02!:> 7 31" 73~ sco. LNXL 
~c'>~ on 025fl 737 f! SCI 
02':>'1 7J 73~ S"4XL 
OZ!:JA [31~3 AJ> OJ Ou 7J9 flL !NCZ 
O?!:J~ u 02b3 740 H SC2 DONE• GO STORE DLANKS IN L.t.ST LINE 
02!:JC 7rl 741 LNXL 
02!:>'1 JJ 742 SCI S"'XL 
Oi'':>f IJ 7 C257 1• 1 ll sco. 
025 .. 51 744 XAL 
O?bU •2 h<; INCA 
02bl 17 1•b XAL 
026c 07 0?':>7 74 7 'l sco. 

74ri • STORF BUNKS IN L•ST LINE 
Oc63 27 I 7 lj!:J 02~7 749 !.CZ 'lC !Ne 'SCROLL OR DELETE LINE? 
02bb F' 2 CGl2 A2l 0 3,) .. 750 BL ALKL OE LEH LINE, DISPLAY CU>!SOR ON 
0267 fCC~C .IC> OJ<J[ 751 oL LlIN CURRENT Ll'IE 
0266 1:.6 (~6 Ab) 033'1 752 llL DEBO 
021>'l FDC9ll HD) 02"1 753 BL EXIP 

754 .... INSERT C><ARACTf R .... 
02bA HJ C)J •2> 0~21 751> •I 'IC LXl F'LAG SfT INSERT MOOE 



7112 ROCKWELL CRT/FDC DEMONSTRATOR L66ll • CRT ROUTINES I 271 

ROM •• CODE •• ARG STi"T SOUR Cf STATEME"ITS 
AODP 11 12 13 NUM!iER 

0261! !10 17 0001 757 Sii I 
02b0 ~o e2 0100 7511 R BACK 
026F 8)13J 421 0021 759 0 AST LXI FLAG RESET KEY1 CLEAR INSERT MODE 
0270 '14 I Ito I uUOl 1b0 118 I 
0271 Zl 761 "IOP 
0272 00 82 0100 762 'l 8ACI< 

764 ...... SUEIROUTllllE INSERT CHARACTER •••••• 
lt;.6 • MOVE CHARS. 1 POSITION RIGHT STARTING AT CURSOR, ENDllllG AT ElllD OF LINE 

0274 11610bl0F 0020 7b7 llllSC LAI l!LNK 
0276 70 37 7b3 !'ISO XN 
0278 FA 027A 769 'R INS! 
0;>79 E'llA9 A91 030A 770 Ill INZS 
027A EB I till AHi ti :Pz 771 INS! RL CLIN 
Oi?TP fb 0276 772 B INSg 
027C SF 773 RT 

7112 ROCK.,ELL CRT/FOC DEMONSTRATOR Lb&ll • CRT ROUTINES l 281 

ROH • • CC'tJE • • ARG STMT SOUWCE SUTEMt:NTS 
ADDR II 12 I) NUM!l[R 

77'> ORC. 

771 .... CLEAR SCl!El::N •••• 
OclhJ >IAIOAl7F 08~0 779 oCLR LXI DATA 
021:12 1Zll21EE: OtlBO 780 LZI DATA 
021!4 FO l'l) t'O I 03C7 71l l BL RLKS 
0285 17 FFE8 7t.12 OW •24 
0286 '>!J 71!3 oCL RC BYPASS CLRNG SCRN1 HOME CUllSOR DES 

7114 • 1111 THE FOLLOWING CODE IS USED AS A SUBROUTINE OR IN•LINE I II I 
021:17 USIJ'> 44, OOi!A 7115 •• CL LXI LINE 
0211n ~" lObl[f. Ob DO 71:!6 LA! LZ•U 
ozoi. 77 7tH SN 
02bll tlLIObl?F o~on Hll• Lid Le 
021:!!\ 75 7119 s 
021<1 bf.l~Al7r UflKn 7 <IC LXI OATA 
029C '121lclfE Utl!<O , .. , L71 DATA 
0292 &b 7'12 St<C 
0<'13 f0 190 BOI 02fl 7<;] RL [)I.IP 
02 '"4 ':>E 1'11t RT SlJPROUTINEt RETURN 

79F. .... INSfRT LINE .... 
0?'1'> EDll!ll AOI 031.6 1'!8 •I "'L HL CLST IS CURSOR ON LAST LINET 
029~ 90 02"0 79'1 R ! NI NO 
0297 F2192 B2l 03!Jf 1100 I'~• BL RLKL YES1 STORE VLJ.NKS IN LAST LINE 
02911 8A 10.Al 4f OFllO HOI LXI L24 015PLAY CUPSOR AT LAST Ll"'E 
02'1A .,JllJIEO OFllO 802 LZ! L24 
0?.'IC f2 OZF 2 803 ll f~IT 

A04 "OVE DATA DOWN I LINE STAP.T!~G AT CURRf.NT LINE 
02'10 Ef. (RE 4[ l U31l4 AO"> IN! RL PLC 
029f eA(OAIOO OFFf 606 Lq oroP IN! T!AL!ZE ADDllESSES 
02AO 921121£0 Of Ff 807 Lll !lTOP 
02A2 '>9 809 XL 
02113 llA IOAlOto 00211 809 LXI LINE• I 
02A5 ~o RC: 81~ L.( 



1/lZ ROCKlllLL CRT If DC D[MONSTAATOR L66ll • CRT AOUTIN[S c 29> 

ROM •• CODE •• UIG SHH SOURCE STATEMENTS 
ADD~ 11 12 13 NUM!IER 

OlA7 so 811 Of.XV LINE NO. INTO Y 
ozae 61 81Z NOP 
OZA9 RA (OAl'>O Of Af 1113 LXI L24•1 
OZAR 92(121l0 OFBO 81'> LZI L24 
02A[l 39 815 JNO LD)(l 
OZ Al 133 02Bl 816 II IN2 
ozar 57 817 UL 
02BO 'ill llR 631 rFFF 818 AISK -1 
OZbl 61 Ell9 llOP 
02B2 57 lli'O UL 
02Bl 10 8Zl JN2 ~DClt 

OZB4 AO 0240 lln ll IP<O 
02B5 59 Al!] XL 
02B6 '>4 H24 XAX 
O!B7 '>6 8Z5 oz 
0Zbf1 115(J5 441 002A t!26 LXl LINE 
0289 2!1 flF OZiff 827 RN[ JN] 
OZBR EC.<8C ACI 039E 82'1 l:!l LLIN STORE BLANKS AT CURRENT LINE 
02BC f6(86 A61 0319 829 llL (IE80 
0280 fl 191 fl 11 OJUC &30 BL BLKl 

·02BE f[)C9D ODI 02fl I.Ill BL EXIP 
OZBF Sf. 832 INJ XAZ 
Oi!CO 411 UJ LXA 
02CI 59 834 XL 
02C2 -z 835 INC to 
02Cl 22 AD 02AO 836 RNZ !NO PAGE BOUNDARY? 
02CS 57 1137 XAL YES 
02C6 llB Clll 631 FFFF 831.1 AISll -1 
02C7 bl 1139 NOP 
02C8 17 11 .. 0 XAL 
02C9 AD 02AO 841 B JNO 

84:l •••• DELETE LINE •••• 
02CA EOCl'D 1'lll OlA6 84!> .OEL Ill CLST CURSOR ON LAST LINE? 
02CB CE OZCE 846 B DEl NO 
oz cc .?I 847 NOP YES• BLANK LAST LINE 

1112 ROCKwELL CRT/FOC OEllONSTRATOR L661l •CRT ROUTINES ( 301 

ROM •.CODE•• APG ST,..T SOUllCE STATEMENTS 
ADOR 11 12 ll NU Mil ER 

02CD 97 0297 8"8 B IN• 
02CE t:CC8C ACI 039E 849 DEi Ill LLIN SET•UP TO MOYE SCREEN UP BY ONE 
02CF E6(86 A61 0339 850 BL DE80 LINE STARTING AT CURRENT LINE 
0200 59 851 XL 
0201 lC<BC ACI 03-iE 8!>2 BL LLIN 
02DZ 10 853 RC SET DELETE LINE FLAG 
0203 !>7 a .. 0251 854 B sco. 

856 •••• UELETE CHARACTER •••• 
OZ05 EOC!ID ADI 03Ab 858 .OLC RL CLST LAST LINE? OES 
0206 DC uoc t!59 B DLO NO DES 
OZ07 81\lOAIOO UFFf UbO LXI CHOP YES DES 
OZ09 9J[lJIEO OFFF" 861 LZI OTOP DES 
0201! EO Oi't.O llb2 H Oll DES 
OZDC l::C(8C ACl o39E tH.3 ULO llL l LIN GET ADORESS Of END or LINE DES 
0200 11 11b4 DECX 
020[ f.0 OZEO ~"~ I' I'll 
020F lA(llA A~l OJ.?A l!(,I> l'L i)EZS PAGE BOUNDARY 
02EO !lb(Q&IL>F 0020 81>7 Oll LAI BLNI<: 
OZEZ 70 75 61>(1 DL4 x STORE BLAN!( H ENO OF LINEt SAYE CHAllACTERS 
02Eit 49 81>9 LYA SAVE A 
OZE5 Slo 870 XAX 
OZEI> JI CJl It 1 I 0029 871 LXI CURS•l 
02U 28 Etl 0 ?.E!:! 87? l:Hlf DLJ TEST FOR EMO 
OZE'l 14 an XAX (N[J' GO DISPLAY CURSOR 
02EA F2 OZF?. CH II EXIT 
OZER 54 875 OLJ •Ax 
02EC 11 1176 wECX MOVE CHARS l POSITION LEFT 
02ED t.f OZf f 1177 I:! DL2 STARTING AT ENO OF LINE ANO 
02Ef EA ll!A AAI 03i'A b71! BL DEZS EP<DING AT CURSOR PCS!TIDN 
02H 15 87'l OL2 XAY NE> T CHAR IN A 
02FO E2 02£.i'' ceo E! DL4 

H8?. ...... COMMON EXIT ······ 02Fl SA H81 EXIP POPL 



7112 AOCKllELL CAU,DC DtMOfllSTRUOR L .. ll • CRT llOUTINU I 311 

ROM •• cooc •• AAG STMT SOURCE STATEM(NTS 
ADD~ 11 12 IJ fllUMBfR 

02F2 EF18F AFI OJCO 'iill4 EXIT Ill OllC 
02F3 21 l!fl'j NOP 
02f 4 00 82 11100 !11'6 8 RA Ck 

7112 ROCKWELL CRT/FDC DO•ONS TR A TOH 1.6611 • CAT ROUTINES I 3ZI 

ROM •• couE •• ARG STMT SOURCE STATEMENTS 
ADOR 11 12 13 NUMB EH 

il88 OAG 

890 •••••• SU!!AOllTINE l'lCHEl.4lNT l • ••••• 
0300 Sr, 89Z 1 .. cz XAZ 
030\ 42 891 INCA 
0307 ... 894 LZA 
0301 A'>12~l If 00(0 h'>I'> AISK KTOP 
03U'i IC tl<.11> HSt<S 
03% U7 030l ~"'' R ••l 
0307 9?.llllH.: Ollli 0 898 LZI DATA 
0309 IE 11'19 RH 

901 •••••• SlJHROUT !NE INCREMENT l SHORT . ..... 
OJOA '>6 'iOJ INZS XAZ 
03011 4? 904 INCA 
030C <;b 905 , .. z. XAZ 
0101! '>t: 906 ~T 

<.1oe ...... SUHROUTINE TO INCA. l ANO TEST FOH ("'0 OF SCREEN • •••••• 
030f l3C~J All 0300 •>1n o IN7 Ill INCZ 
OJOF '<l 0311 911 R olNl 
OJ In If 91 i' RTS 
0~11 Ft.C'lo (!61 0316 913 o!Nl AL OLY 
0311 ?l f"f f E 914 o- -2 
0311 ll 915 NOP 
0314 ~~ 112 0100 91f> " RACK 

'll'>I ...... SURl>OUTl"'E [l(LAY • ••••• 
0316 A!tl281 921 OLY LAL 



7112 ROCKWELL CRT /FOC OE MONS TRA TOR L66ll • CRT ROUTIN(S I 331 

ROI' •• conE •• ARG STMT SOURCE STATEM£NTS 
AOOR 11 12 13 NUl'48(A 

0317 BJCJl 421 0021 '1li' DOI LXI FLAG 
03111 011 97 0311 923 B'!F Bo OD I 
031A AIC?11 00118 924 Rf! 8 
031'1 42 92!"> INCA 
031C 72 97 031 7 926 t!Nl DOI 
031[ !>E 927 AT 

92'1 •••••• SUbROUTJNE OEC.R[MfNT l • ••••• 
03 IF" <;6 931 DECZ XAZ 
ovo l!R C Jd f.31 FfFF 932 AISK •I 
Olli ft) 933 P;QP 
0327 'tA 93., LZA 
0323 A7127110 OllEF •n5 AISK KBOT 
one; A1 0327 1136 8 DEii 
032!1. IC 937 ASKI 
03l7 92Cl21EO OFFF 938 DE! I LZI DTOP 
OJ2c; IE 939 RT\ 

'lit I •••••• SUBllOUTINE DECllEMENT l SHORT • ••••• 
032A Sit 91t3 DEZS XAZ 
032E t!RC3ll 631 FFFF 944 AISK •I 
032C 21 9ftS :wp 
Oll'' UC OJOC 94f. B !NZ, 

948 ...... SUBHOUTINE INCllEMEl\IT BY 8~ • ••••• 
OJZE 54 9SO IN80 XAX 
OJcF A 1I2' I AF 005~ 951 A ISK RO 
0331 87 033 7 952 B J l\ldl 
0337 'IA ClA 621 00'10 9c;3 AJSI( 128 
OJJl 48 954 LXA 
0334 [3CR3 All C3CO 95c; flL JlllCZ 
0335 ~6 Hlf> 951> 8 ••I 
03J6 '.)t: 951 Hl 

7/12 ROCKloELL CRT/FDC DEl'O!\ISTAATOI! L66ll • CAT ROUTl'<ES ( 341 

lt01'4 •,CODE•• ARG ST,.T SOURCE STA T(HE.NTS 
ADDll II 12 13 l\IUMt!ER 

0337 ..a 9c;11 111181 Lll.A 
033B SE 9S9 l!T 

91>) ...... SUBMOUTJNE DECl!El'E!\IT BY 80 • ••••• 
0339 C,4 9t>3 DE!IU XAX 
033A A512!>14F FF 110 9b4 AISK •80 
03lC bl 9ftC, NOP 
03311 lt8 Q(,,, LXA 
033E l5 C4 0344 1167 fll~ • DEBI 
0340 t'A IJA 621 OCBO 968 AIS• 128 
0341 ~s 9!>'1 LXA 
034?. f .... 184 A4 I 031F 970 fll DCCZ 
0343 C4 Ol44 971 '! ••I 
0344 5[ 97l DESI F<T 



TIU kOCKWELL CAT/FOC DEMONSTRATOR L6611 •CAT ROUTINES 

A[IM •• cooE.. AAG STMT SOURCE STATEMENTS 
AOOA 11 !Z 13 NUMRFR 

OJ1t5 
OJH 
03411 
030 
OJlt() 
03"E 
03"1' 
0350 
0352 
0353 
035(, 
0357 

035!1 
0359 
0358 
035C 
0350 

035£ 
03SF 
03l>O 

7/IZ 

ROM 
ADDR 

0380 
0381 
0382 
0383 
0384 
038S 
0386 
0387 
03118 
0389 
038A 
0361l 

03BC 
0380 
038E 
038F 
0390 
0311 

0392 
0393 
03114 
039f> 
039R 
0399 

41': fl<) 81 
48 
A4(c4JFk OOOlt 
23 TA l•Z 01711 
54 
41! 
':18(]8 721 00?0 
2.1 08 0158 
54 
24 40 Ill ooco 
21 
o~ 0351! 

fE ICE Af I 
c I 7b 
ll3(3J 421 
90 (II)) 
AO (?.OJ 

031lit 
OOF6 
00<'1 
0006 
~ry?7 

F3('13 831 0003 
21 
Ob t15 0286 

•.CODE •.• AkG 
11 I~ D 

A3(2JI 
'IA <IBI 
EC<~C ACI 03QE 
ES !!15 AS) OJcf 
60 
Sf> 
T7 
<;<; 
75 
n:11u 
AE<ZEI 
5£ 

A3<2'31 
'IH ( l HJ 
ECIRC ACI 039f 
[f>( !II> A61 0339 
21 
1:14 0384 

Hll 71 
~4 

dA!O/dOlt 00?.A 
t!8 'Id 03'1D 
54 
%(16) 

97!> • 
977 • 
9711 • 
97'1 • 

MASTER RESET ROUTINE • OPERATES AS LONG AS INTERRUPT 1 IS SERVICED 
kES(T I • MINOR • MASTER RESET AUTTON ONLY 
RESFT 2 • MAJOR • CONTROL DUTTON ANO MASTER RESET F!UTTON 
RESET 3 • ???77 • CONTROL• ANY KEY, AND MASTER RESET SUTTONS 

90 l MR5 
982 
91)~ 
984 
91:1!> 
Q86 
987 
98& 
98~ 

990 
<;91 MRS3 
'192 

994 
9'15 
996 
~97 
.;99 

MRS! 

1000 • MSHI 
1001 POW3 
1002 
IOOJ 

ROCKWELL 

HI 
LXA 
AN! 
RZ 
XAX 
LXA 
AN! 
az 
XAX 
•,p 

NOP 
!l 

BL 
HL 
LXI 
!18 
R!I 

RBAoDZ 

•04 
IZ 

•20 
MRSl 

POwR 

lolRSI 

BLC 
I STK 
FLAG 
6 
7 

'4ASTER RESET 
8L ENBL 
••OP 
P. oCL 

ANY MASTER RESET 7 
NOt EXIT JPHl 
YESt WHICH ONE 7 

MSTR RESET 

"S TR HESr.T ii! 

MSTR RESET 3 SAME AS l NOW 

TURN cuRsoq OH' 
REINITIALIZE STACK 

RETURN TO EBCDIC MOOE 
RESfT XFST FLllG 

STOP WHATEVEH IS GOING ON , HOME CURSOR 

OONT CLEAR SCREEN 

CRT/FOC OEMONSTRATOR L6bll •CRT ROUTINES 

STMT SOUPCE STATEMENTS 
NU'lf'fk 

l OO<; ORO 

1007 •••••• SUBROUTINE INCREMENT LINE • ••••• 
1009 l"'CL PSt<Z 
1010 PSHX 
I 011 F!L LLIN 
IUIZ 'lL I NllO 
1013 l~L. XY UPDATE LINE NO. 
1014 XAZ 
1015 5;1 

Hlb OY 
1017 s 
Io IP. POPX 
lOIQ POPL 
1020 RT 

IOU ...... SU'lROLIT IN( OECREME"'T LINE •••••• 

1024 OECL PSHZ 
102-; PSHX 
IOcb Fll LL I"' 
I 027 FlL OEl!O 
10.?8 NOP 
I02'l A !NL. 

1031 ...... SUBRO~'TI NE COMPAqf LINE •••••• 
1~n CLI'4 PSHA 
l 034 xu. 
l~J"i LXI LINE.• 1 
I ~3'> R"'E CLI I 
1037 JIAX 
I 0 38 POPA 

DES 
OES 
OES 
DES 

DES 
DES 
DES 
DES 
ors 
DES 
DES 
DES 
DES 
DES 
DES 

DES 
OF.:S 

DES 
DES 
DES 
[1£S 

I 351 

I 361 



7112 HOCK WELL CHT/FOC OEMONSTMATOR L66ll • CRT ROUTIN[S I 371 

ROM •• conE •• ARG <;TMT SOUMC[ STATEMENTS 
AOOR 11 ll I J NUMd[R 

039A lC lOJ9 RSKI 
0)98 54 1040 CLll XAX 
OJ9C 9&' 161 1041 POPA 
0390 IE 1042 RU 

I 044 •••••• SURROUTlNE LOAD LINE • ••••• 
OJ9E 1!5135 441 002' 1046 LLIN Lll! LINE 
OJ9F 80 BE 1047 LZ 
OJAI 53 1048 ll'<CX 
OJA? 80 BU 10 .. 9 LY 
0JA4 '>0 1050 DUY 
OJA5 SE 1051 RT 

lO'>J •••••• SUBROUTINE COMPARE FO~ LAST LINE •••••• 
OJA6 115135 ... , OOZA 1055 CLST LXI LINE 
OJA7 116CO&IEE 0080 1or;6 LAI oaTa.u 
03A9 2!1 AF 03AF 1057 BNE CLSl 
OJAK 53 1058 INCX 
OJAC Ol>C0617f 0080 1059 LAI 128 
OJA£ 611 1060 SKE 
OJAF IE 1061 CLSl RU 
0380 Ill 031!1 1062 8 ••l 
031H IC 1061 HSKI 

10&5 •••••• SUBROUTINE LOAD CURSOR •••••• 
0382 IF 1067 LDC c;c 
03b3 85 0395 IOMI lj !!LC• 

1070 •••••• SURROUTlNE. &LANK CURSOR • ••••• 
0384 50 107Z BLC RC 

7112 ROCKllELL CPT/FDC DE"ONSTRATOR L66ll •CRT ROUTINES I 381 

AO" •• coo£ •• ARG ST"°T SOURCE STATEMENTS 
ADDR 11 !Z 13 lllUMOFR 

03115 llAIOAID7 OOlB 1073 BLC. LXl CURS 
03tH ~O llE 1074 LZ 
03119 53 107~ INCJC 
031U BO HD 1076 LY 
031lC 50 1017 OEXY 
03il1J &6 1078 SKC 
03BE All?l> oo~a 1079 RI! 8 
03;JF SE 1080 HT 

1082 ...... SUBROUTINE DISPLAY CURSOR •••••• 
OlCO 91I111 000!1 1084 DPC SB 8 
03CI 54 1085 XAX 
03C2 Bl 131 411 0029 1086 L•I CURS•l 
03C3 74 1087 Su 
03C.4 56 1000 01 
03C5 7'> IOB\l s 
03C6 SE 1090 RT 

109Z •••••• S•JaROUT I NE STORE BLANKS •••••• 
03C7 A81281 1094 eLKS LAL 
OJC.8 9!l C lbl 1095 BLl l'SHX 
03C9 UC231 10<.i& PSHZ 
03CA 'Hll11 1097 BLl l PSHA 
03Cll bf>l vb I OF 0020 10"111 LAI BLNK 
03CD HEIOEIBO 0041'" 10'19 LY! 79 
OJ Cf 37 1100 BL12 SN 
0300 02 0302 1101 R 8Ll3 
030 I E9CB9 A91 OJQA 1102 Ill INZS 
030? 60 Iv 1103 llLll DECY 
0304 CF 03Cf" 1104 'I !!LIZ 
03l)5 '16 Clbl 11~5 POPA 
OJllf> 42 1106 INCA 
0Jl)I 22 CA 03CA 1101 BNl All l 
OJC<l AE l?l I 11 OR POPZ 



111? 

ROH •• CODE •• ARG STMT 
AOOM II 12 lJ NUMHER 

03UA 9E CIE I 1109 
03UA SE 1110 

11 lZ 

030C ilO 711711 OOFF 1114 
030( CA OJC!I ll 15 

1117 

010F llACOAl4F or an 1119 
OJE! 93Cll1EO OFl!O 1120 
03EJ oc o3nc 1121 

TllC: 

ROM 00CODE 00 AAG STMT 
ADDA 11 12 13 NUMBER 

1126 
11i!7 
lli.'B 
1129 
1130 
1131 
113<! 
1133 
1134 
I ll5 
1136 
1137 
11311 
1139 
1140 
11 .. 1 
lH? 
1143 
11 .... 
11 .. ., 
lllob 
l l•t"I 
114!1 
11'· ll 
1150 
1151 
11!>? 
1153 
1154 
115!> 
1156 
1157 

AOCllWELL CAT/FDC DEMONSTRATOR L6611 • CAT ROUTINES 

SOUie Cl STATEMENTS 

POPX 
RT 

•••••• SUBROUTINE STORE I BLANK LINE •••••• 

llLKI LAI •FF 
A llll 

•••••• SUJ;ROUTINE STORE BLANKS IN LAST LINE •••••• 
OLKL Liil L24 

LZl L?.4 
B ALKl 

llOCKWELL CRT/FDC Df.MOllSTRATOR L661l • FDC ROUTINES 

SOURCE STATEMEtHS 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• • 
• 
• 
• 

SECTION 3 

FDC llOUTINES 

• 
• 
• 

• • 
• • 
• THE FOC ROUTINES" THAT FOLLOW RESIDE IN • 
• THE SECOND AND THIRD IK BYTE SECTIONS OF • 
• PROGRAM Ht.MORY ll,6K YYTES ARE REOU!Rt.DI, • 
• THt.SE ROUT !NESo C0M"LF.:'4E''HEO RY SOME OF • 
• TH[ CRT SUBPOUTlNESo PERFORM THE FUNCTIONS • 
• llELATEO TO CONT"DLL!NG ANO TMANSFERRING • 
• FLOPPY DISK OATA AS WFLL AS INTERPRETATION• 
• A1W Ellt.CUTION OF OPl:.JlATOll COMMl.NOS, THIS • 
• SECTION IS GENEMALLY ORGANIZED AS FOLLOWS • 

• 
• II llOUT lllES FOtl CONTROL OF THE f"LOPPY • 
• OISK OlllVE ANO FOC l/O ROUTINES • 

21 PPOCESSlNG OPEllATOH COMMANDS • 
• 31 MISCELLANEOUS SUBROUTINES • 

"I ASCII TO/fROM E~CD!C TARLES • 
• ~I WRITE FORMAT qouTINCS !THE FORMAT • 
• wR!TE POUTINfS ARE NOT COMPLETE ANO • 
• SHOULD NOT Ill US(O, THEY ARE ONLY • 

INDICATIVE OF ~HAT ~ILL BE REOUIREOI • 
• 
• 
• 
• 
• 

ROC~W[LL lNTfRNATlONAL 
MICPOELECTHONIC PEVICE DIVISION 

AUGUST 19• 1976 

• 
• 
• 
• 
• 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I 391 

I 401 



711Z ROCKWELL CRT/FOC DEMONSTRATOR L6'U • nc """"'' 
ROM •• cooE •• ARG STMT SOURCE STATEMFNTS 
ADDR II 12 13 NUMBER 

1159 OHG 

1162 •••• SUBROUTINE STEP ••••• 
1163 ••STEP NUMRER OF TRACKS SPECIFJED BY STC THEN LOWER HEAD ANO 
1164 ••WAIT TO Sf.TTLE ON LAST TRACK 

0400 llACOAJCll 0034 1161> SlPl LXI STC 
0402 A8C281 I I b7 LAL LOAD NUMBER OF STEPS 
0403 75 11 b!I s 

0404 CA 2'1 0529 1170 STEP RL ROY? SEE IF DRIVE IS READY 
1171 ... SE£ JF S~EP COUNTER • 0 •• DINE 

0406 HACUAJCB 0034 1172 LXI SlC 
0.08 70 1173 L 
0409 23 All 04211 1114 HZ '51El YES ~O AT OE5IREO TRACK 

117~ .... STEP COUNTfR I 0 so ORI VF MUST BE STEPPED 
0408 b4 1171'> SKN 
040C A'51~SIOO OOFF 1177 AISK •FF >0 SO DECREME~T COUNTER 
040E •? 11711 INCA c 0 SO INCREMENT COUNTER 
040F 70 75 1179 x 
0411 4b 11110 RAL C <• ~IT SPECIFYING DIRECTION 
0412 l!bCOblFJ oooc l\Hl LAI IQC 
0414 '>6 1182 SKC 
0415 tit'> IO'>IF I ooot: II B) LAI IOE 
0417 4[ ltl .. 1 11 tilt OUT LBBtPOCF OUTPUT DIRECTION FIRST 
0419 tlb (061 f'7 0006 11 tlS LAI #08 
041R 66 11 tit'> '5KC 
041C 116 !Obi f'5 OOUA 11117 LAI •OA 
04 I£ "E 41 ltl llRB OllT LBlltPOCF OUTPUT STEP ANO DIRECTION 
0420 A'5 I 2"» HI ooo .. 11 tl9 AISK •Olt 
04l? 4E 41 "I I IQO OUT LBRtPOCf TURN Off STEP OUTPUT 

11" I •-All FOR THE DELO 
0424 f'C(QC l:lCI 1)517 1192 RL ~DEL 

04Z5 f'O 0002 1193 D• 2 
04Z6 L' I I 194 i'<OP 
04Z7 64 0404 I I 'Vi H STEP 

7111 ROCKwELL CRT/FDC DEMONSTRATOR L66ll • fUC ROUTINES 

ROM 00 COUE 0 , ARG STMT SOUHCE STATEMENTS 
ADDA II IZ 13 NUMBER 

0428 
0429 
04i!A 
0421! 
04.!C 
O"ZI> 

042l 
04lF 
04JO 
o"31 
Olt33 
OioJ4 
043C. 
04JI. 
0437 
Olt3B 
Olt39 
Oio3R 
o"3c 
0•30 
Oiolf' 
Oio40 
0"42 
Oio4] 
Oio44 
04'o5 
041t6 

[)613'> 451 0030 
7C 
15 
fCl9C BC> 0!:137 
f9 ~O~b 

5E 

'111111 
9B (IHI 
Al 1?31 
CA 29 U5Z9 
A81?t<I 
•J1I11 > 
.. ,. (?'l) 

97(17) ..... 
H7137 601 OOOl 
8Al0A>Of OOFU 
Al312cll 
75 
!!AIOlllDO 002f' 
IE 
l!lllOAJ09 OOF& 
971111 
77 
52 
5) 
7E 

1197 
1198 
119Q 
1200 
1201 
1202 
l203 

•••• 
STE! 

AT OESJRED TRACK 
LXJ TRK 
LO 
s 
!'IL VDEL 
011 •n 
RT 

SO NAJT FOR HEAD TO SETTLE AT THIS TRACK 
CTAK <• TRK 

OtlAY FOR TRACK SETTLING 
CRT JS ADDING TO DELAYoAPPROX 40 MS 

1206 •••• SUBROUTINE SET •• S~T ~p OMAC FOR f'OC OPERATION •••• 
1207 •••• ALSO START THE FOC 
l?O~ •••• CALLIN~ SEOllENCE: 
1209 •••• BL SET 
1210 •••• I)~ <CONTENTS OF LO~FR AOURESS REGISTER> 
1?11 •••• ow .col'<TENTS OF UPPER ADDRESS MEGISTER> 
1211 •••• D' 0 COMMANO TO BE PLACED IN FOC FORMAT BLOCK> 

1214 
1Zl5 
IZl6 
1217 
1218 
1219 
1220 
1221 
12n 
1?2l 
122io 
1225 
lli'I'> 
12?.1 
J.'2b 
1229 
IZlO 
12:;1 
1232 
12JJ 
llH 

SET PSt<A 
PSt<X 
PSHZ 
HL 
LAL 
P.SHA 
LAL 
PSHA 
l'AL 
LZI 
LXJ 
LAL 
s 
LXI 
Ll'<XY 
LXI 
PSHA 
SN 
!NH 
INCX 
Ll;XY 

ROY? 

1 
cwo 

CTAK 

TA 

MAKE SllRE DRIVE IS READY 
LOllER BYTE OF RUFFER ADDRESS 

LOAD RI• BIT 

C <• I IF REAOoO IF llPITE 

LOAD COMMAND FOR FORMAT BLOCK 

ADDRESS Cl/RRENT TRACK 

SAVE TRACK NUMllER FOR LATER USE 
STORE TRACK NUMBER INTO FORMAT BLOCK 

LOAD SECTOR FROM SCTR 

c 411 

DES 
DES· 
DES 
DES 

c 421 

DES 



7/12 ROCKWELL CRTi',DC DE~O~STRATOR L66ll • FDC ROUTllllES I Ut 

1<0'1 • eCOOE • • ARli SH•T SOURCE SUTE"ENTS 
r.O[IR II 12 13 NUM!l£R 

0447 75 1235 s 
Ultltrl 9b ( 161 1236 POPA RETRIEVE TRACK NUMBER 
044<) A7l21J2H f'F(l4 1231 AISK •44 
044R Cf' 0441' 1238 8 SETl c TRACK 4J SO NOT LOii CURRENT 
044(' « 1l011 ?O oo:H ll39 LAI 104 LOW CURilE~T 

044[ DI -045\ l.?40 B SET2 
U44F tt6 l Obi utl ~Of" 124 l SETI LAI 11'4 'llOT LOW CURRENT 
04'>\ 47 12•.!· SETZ llA'l DAB TO l'llDICAH REAO OR WRITE 
04'>7 4f. 40 40 1243 OUT LBAoPOCF' 
0454 '>Al IAI 1?44 POPA UPPER BYTE 01' BUFFER ADDRESS 
04'><; 57 OH 045, 1245 hl>I Sf.TJ OISARLE I"lTERRUPTS 

045, ll46 S£T3 EUU • 
0457 -+f 2b ,,, 1247 OUT LARUoDCD 
Olo5Q 116( 161 \243 POPA LOWER BYTE Of 6Uf'FER ADDRESS 
045A 4£ 25 25 174~ OUT LARLoDCO 
04'>C ADl20 701 0000 125'J LAI •OO 
~4'ii) 4( 2 7 27 j;><;j 'lUT LRLHoDCD 
0451' ll610blCF OOFO 1252 SEH LAI •FO FORMAT BLOCK 
C461 4( 15 . ., li'.5J OUT LARLtOCF 
0463 ltf 75 -,5 1254 OUT LARLoOCR 
0465 ADl?U 701 0000 1255 LAI 100 RElDoRECORO CYCLE 
046(, 4( I~ lh 1256 OUT LARUoOCf 
046~ 4( 76 1b 12!i7 OUT LARUollCR 
04'>t.. 4£ I/ I 1 1?58 OUT LRLHtOCF 
Olo6': It[ 11 11 12'>'> OUT LHLkoDCH 
046£ HJlH 421 0071 l?bO LXJ F'LAG SET FLAG FOR PE'llOING FOC OPERATIOlll 
046F HI! (0'11 0003 12<.I SH 3 
Oi. 7o .. r 53 53 l2b? OUT F CLtFDC 
0417. 4E 'ii 51 12!.3 OUT FSTofOC START THE FOC 
0474 61 1?64 NOP 111111 !!!111!77777777777777777?7?11111111111111111111 
(i4 7r; AE12U 1265 POPZ 
0 .. 1~ -If 1 lt:I 1266 POl'X 

°",, .. bl 161 1267 l>Ol'A 
0416 St' IZ68 IHI 0 RETURN AND REENlRLE INTERRUPTS 

7112 HOCK WELL CRT/FOC OEMONSTRATO~ L66ll • FOC ROUTINES ( 441 

ROM •• couE •• ARG sr,.T SOUi< CE SUTfMENTS 
AOOH II JI. 13 "'U"'HER 

1269 ORG 

1212 •••• I'HEPRUPT 2 PROC~SSING ROUTINE •• ONLY FOC CAUSES INT2 

04<1~ Hll71 1274 !NT2 PSHA 
0481 lll_l I lHI 1275 PSr<~ 

048> >l~IOAICA OOJ5 1211, LAI FIS SAVE THE STATUS BYTES 
041!4 <tE 011 00 ll11 llIS 
041H, 11 127fi SN 
Olt~? 4E 5C 54 12 /'I IN FHSoF DC 
04tl'l 14 121'0 so 
040A 4f 53 53 12111 l)IJT FCLoFOC 
04t1C '>I 12112 IJnP ! ! I I ! II I I I I I !I I I ! I I 11 I 11 I I I I 111 I II I I I I 1111 
0411(1 Sll33 lo21 OOll 1c11J LXI FLAG IMTERRUPT Hf.CEIVEOo SO SlGNAL CO"PLETION DES 
048~ H)( 101 0003 Ull4 f<lj 3 
048f' ~f II EI 1285 IN21 POPA 
0490 'lo', ( \61 128(, l'J?A 
0491 5R 12d7 RT! 

121111 •••• suq11ouTINE WfOD .,. #AIT UNTIL F~ OPERATION IS OOl<E • ••• 
l?~O ••••• OETEHMltiF:D HY OCCUMANCE OF AN INTEHRUPT 
1<;,,1 .... CALLIN<. SEOUENCEI 
12"'2 .... BL •FOO 
1293 .... B <Ul'ERATION NOT COMPLETED> 

0492 '11lI71 1295 wFOO PSl-oA 
0493 9H l IHI 12«6 PSH~ 

129A .... INTEl<RUPT MOOE so ~AIT UNTIL FLAGlJI IS RESET BY INTERRUPT 
0494 b3133 471 OOZI 1299 LXI FLAG 

-0495 1300 "FD2 EOU 
U9S U5 h ~4 .. 5 l HI >lRT 3tWFl)l WAIT UNTIL INTERRUPT IS SERVICED 

OH1 llilZ wFOI Ellu • 
0497 l!AIOAIC9 O~J6 IJOJ LXI FNS NOR"IAL STATUS DES 
0499 ~4 Al 04A2 Du• HHT 4oWf(l8 DA TA MARI( NOT EUUAL DES 
0498 0 r Al. 04A? IJOS .•.r I• WF'C'll DATA OVERRliN? DES 



1112 HOCK WELL CRT /F OC DEMONSTRATOR L"'6ll - FOC ROUTil~ES ' 4!>1 

ltOM •• conE •• AHG STMT SO UH CE STATEMENTS 
ADDll II ll 13 NUMilEH 

1490 SI 1306 OECX POINT TO INTERRUPT STATUS DES 
049E 01 Ai! 04Ai! 1307 l!BT 7e"F08 TIMEOUT 
0410 03 AO ouo 1308 BOT Se11F07 OPEHATION COMPLfTEO 

0412 SACOAICll 0037 1310 "FOB LXI ERRC !NCR RETRY COUNTER 
OU4 711 1311 L 
0415 42 1312 INCA 
OU6 75 1313 s 
0417 861061FC 0003 1314 LAI RTRY 
0419 i!8 116 04116 1315 8NE WF06 
0418 00 38 083£1 1316 BL OST DES 

0410 llA IOAI ca 0037 13111 WF07 LXI F:RRC COMPLETED SO RESET RF.TRY COUNTER 
OUF A[JC21J 701 0000 131 <;i LAI •oo 
0410 70 77 l 3i!O XN RESET RETRY COUNTER 
0412 75 13Zl s SAVE COUNT IN EPRS 
0413 9E CIEi 1322 POPX 
1414 lo(. 1161 I Ji!J POPA 
1415 lt I 3i!4 KSKS 

1416 9EI IEI 1326 "F06 POPX 
1417 961161 1327 PODA 
0418 IE lJZG PU 

1331 •••• SUBROUTINE TO PASS FORMAT PARAMETERS TO INITIALIZE RAM 

1419 C9 411 04Cll 1333 IFFH ill !CB .... ,, 0000 1334 ow #00 GAP CHARACTER A 
141C O"i OOFA 1:135 Cw #FA GAP SIZE A 
1'80 03 OUFC 133fl Ow •FC RECORD SIZE A IIO RECORD SIZEI 
141! OA OOF5 1137 D"' •FS GAi' SJZE II 
148' 01 OOFE 1338 o" •f E MARK CHARACTER !ADDRESS HARK COOEI 
l4CO ,.,. 0000 1339 ow •OO TR~CK 

04CI ,., 0000 1340 Doi •oo 
04C2 FF. 00111 1341 0 .. •DI SECTOR 

?Ill ROCKWELL CRT/FOC Oll40NSTRATOR L66ll - roe ROUTINES ( 461 

ROM •• COIJEeo ARG STMT SOURCE STATEMENTS 
ADDR II Ii! 13 NUMl.'ER 

04C3 FF 0000 1342 ow •OO 
04C4 00 oorF l:J .. 3 ow •FF GAP CHARACTER B 
04C5 ff onoo I 34" ow •OO GAP CHARACTER c 
04C6 05 OOFA 1345 ow #FA GAi' SIZE C 
04C7 7F 0080 134b Olt •BO RECORD S17E R !DATA BLOCK I 
04C8 01 OOH. u-1 ow #FE GAP SIZE 0 '' '''' ''' • '<•E5>•' '' '' 11 ' 11 ' '•'' 
04C9 04 OOf"B 1348 Da #FB DATA MARI( CHARACTER 
04CA SE l3~Q RT 

1351 •••• SUPHOUTJNE ICll INITIALIZE FOR~AT BLOCK 

04CB llAIOAIOE OOFl 1353 !Cl! LXI t;CA 
04CO 117137 601 0001 135" JCl<P Lll I 
04CF.: A81261 lJSS !CHI l Al. 
04CF J7 135& SP; 
0400 CE 04CE 13::.·1 

"' 
ICBI 

0401 SE 13511 RT 

I 3t.O •••• SURROUTINE TOIF -- COMPUTE • QF STfPS TO BE MADE •••• 

040i! U3!33 421 OOd l:lb2 TOIF LXI FLAG DES 
0403 06 07 04D7 l3b3 !!AT z.To HAS THACK ZERO BEEN FOUND INITIALLY 7 DF:S 
O'oOS CA 00 osoo !JM >4L ~l\fO rw, GO no IT DES 
04D7 116r1n 4o;1 OOJO j]l,o; TCl LXI TRK .\OORfSS nESIRED fRACI( OF:S 
0408 7C 13t.b LO 
041.19 40 13<>7 COM 
040A .,z 13&11 INCi\ - OES!REO TRACo< 
04011 6F !Jb9 A CU~_,ENT TRl\Co< - OESIREO TRACK 
040C llAIOAlCB 0034 1370 LXI STC 
040E 15 1371 s 
041.lf SE 1377 •H 

1374 .... SUBROUTINE OEL3 -- 3"SE<. DELAY 
04EO 97 ( 171 1375 DELJ PSrlA 
04EI t\6 (Obi BB 0044 1371> LAI #44 



7112 ROCKWELL CRT/FDC DEMONSTRATOR L66ll • FOC ROUTINES I 471 

ROM •.CODE•• ARG STMT SOURCE STATEMENTS 
ADOP 11 12 13 >iUHbEH 

01tEJ 110 ?l (611 OOJI 1317 Olli A!SK •OI 
OH'> f.) 04CJ l 37>1 H OL31 
04Eb •)I) li"l 1379 l'OPA 
01tE7 5E l3b0 RT 

04Ell 138J FST2 Eau • 
04EA 4[ 4A 4.C 13114 l oi R8~1PDCF 
04[~ 21t E8 04E~ 1385 llP FST2 

04EC 13% FSTI EllU • 
04Er. 41'. 4A 4l 1397 IN RARePOCf 
OHf 25 cc 0-+fC I Jilll BN FSTI 
04FO FC19C RCl OS37 13119 !IL YDEL 
OltH FF 0000 1390 ow #00 
04FZ %10t>IOO corr I J'i I LAI 255 
ou·4 oO ?1 (!>\I oou 1 1392 FSTJ AISK IOI 
01tf b F4 OH"4 13113 fl FST3 
041'7 SE 13'14 IH 

7112 ROCKWELL CRT/FDC DE,..ONS TR ATOR Lt.611 • FOC ROUTINES I 481 

ROM •• couE •• Al<G STHT SOURCE STATEMENTS 
A()()R II !Z 13 NUH~E.tl 

139'> OMG 

1397 •llES[T DlllYE 
O'>UO l\1)120 701 0000 13118 SKTO LAI •OO DES 
0.,UI 4E 40 40 I J<,\I OUT LBAtPDCf 
0503 AF12F 711 OOFF 1400 LAI •rr 
O'>Olt 4E 40 40 l1tO I OUT LBAePDCf 

l1t02 .... SEEK ll<AC~ 00 
0">06 C:R 00 ~400 1403 l!L STPI STEP IN SECERAL TRACKS 
O~Of' OJ Ot•FC l 4(14 ()II #FC 

14116 •••• STEP OUT U"4TIL TRACK 00 fNCOUNTERED 
050'1 It[ 4A 4i' 14111 POWI IN RllRel'DCF SEE If AT TRACK 00 
05011 A41241t:F 0010 lit OR ""'' 110 
O">UO l7 94 a~ 14 14 09 llNZ POW2 
U">OF Cll OU 0400 1410 eL STPI NO •• TAKE ONE MORE StEP OUT 
O!> 11 FE 0!•01 1411 Cl• •Ol 
0">12 21 14 I 2 "'OP 
0511 119 0'>09 1413 II POW! 

1415 •••• INITIALIZE FORMAT BLOCK 
0514 C'i H 04'19 l 416 P0'2 BL !HR 
051() dAlOUJO ~02F 1417 LXI CTRK DES 
O<;lA ADl2J 701 0000 141~ Lo\ I •oo 
o,;1 'i 75 1419 s SET CURRENT TRACK VALUE TO ZERO DES 
051A ·jJ(J:I 1t2l 00.!I 1 .. 2? LXI FLAG DES 
J">I '< ~<;1 n;1 0002 1421 Sij 2 TRo\CI( 0 FOUND ·tN!fULLY DES 
05!C SE l4l? HT DES 

1424 •••• <;Uf!ROUTINE HLD LOAO HEAD . ... 
or;iu 142!\ HLD ECU • 

l1t~b •L01"ER HE~D AND WAIT FOR .. EAO LOAOll\IG 
0510 llt>IO!>l05 O.J~ A 1427 LAI #FA 
O!>IF 4( 4U 40 1428 OUT LIJo\ePOCF 
0521 F(. 19C R(.J osn 1429 AL VDEL 
oc;u H OHi 143~ Dw I 7 



7112 Al)CKlllELL CPT/FDC DEMONSTRATOR L661l • FDC ROUTINES I HI 

ROM •• cooE •• AllG ST"T SOUHCE STATEMENTS 
ADDA 11 12 13 NU•·IHfll 

OSZ3 <;E 1431 iH 

1433 •••• SURAOUTINl UNLD •• UNLOAD HEAD 
OS24 811C061Vl OtlfE hl4 UfllLO Liil •FE 
OSZ6 4[ 40 40 l4J'> OUT L8AtPOCF 
OSZll SE 14311 AT 

1439 •••• SUBROUTINE ROY? •• OE TEAM I NE IF ORIYE IS READY 
OS29 4E 4A 42 IHO HOY? 11~ ABBtPOCF 
OSill 114124 I BF 0040 1441 A"'I •40 
OS2D '>2 14'12 r,11z 
OS2E SE 1443 ~1 

l41t4 •••• ATTEMl'T TO H£S£T FL) 
OS2F AOlZO 701 t!OOO l44S LAI 100 OUTPUT RESET PULSE 
0530 4E 40 4~ h1t6 OUT LBAePOCF 
053i' •F C?F 711 UOFF 1'<47 LAI IFF 
0533 4E 40 40 14411 OUT L.6AtPOCF 
0535 21 144'1 NOP 
0536 A~ 05?9 l4SO i3 ROY? 

1453 •••• SUBROUTlfllE YDEL DELAY IN MULTIPLlS OF 3 MSEC •••• 
1 .. 54 •••• CALL• <G SlllUENCE I 
1455 •••• BL VDEL 
14!>6 .... Oli c• or TIMES • 1 Dll.3 TO BE CALLED> 

OS37 '*F ClFI 1457 VDEL PSHY 
05311 110 O!> l4!>e LYL 
OSH tlll 0530 1459 a voEf! 
053H CQ 6U 04EV 14110 YOEl RI. DELJ 
0530 60 IU 14"1 VOE2 DECY 
OSJF HR 0538 l4b2 R VOEl 
0540 A~li'lll 14113 POPY 
0541 SE 14114 AT 

14117 •••• SUBROUTINE USED TO READ NEXT SECTOH INTO SUCCESSIVE RAM LOCSe 
14'>8 •••• SUBROUTINE SET MUST BE CALLEO FOR THE FIRST SECTOR 

1112 llOCl<WELL CMT/FOC DEMONSTMATOll L6fll 1 • FDC ROUTINES I 501 

ROM •• cooE •• AR•i STHT SOURCE STATEMENTS 
ADDA II Ii 13 NU'41'ER 

u5•2 14 .. ? r,c. re El.Ill • 
0542 "'" 171 1:.10 PSHA 
0543 9~ 111'1 I "71 PSHX 
0544 Al 1231 1471 PSHZ 
0545 BAIUAICE 0031 1471 LXI SCTA 
05•'7 70 1474 L 
0548 u713 I bOI 0001 1475 LZI 1 
0549 llAIOAl07 OOF8 l "76 LXI SA 
0540 3S 1 .. 11 s STORF. SECTOR NO, lfll FORMAT BLOCK 
054C Sf OR 045F U78 BDI SEU GO SET FORMAT CHANNELS RUT NOT DATA CltANNEL 



7112 ROCKWELL CNT/FOC DEMOlolSTRAT(\R L61>11 • FOC ROUTINES ( 511 

ROM •• cooE •• ANG STMT SOURCE STATEMENTS 
ADOR 11 12 13 NUMb[R 

1480 •••• SVAROUTl"IE TO LOAD l" SECT OHS FROM FLOP~Y L DISPLAY ON SCREEN 

05"E CE 21> Olli> l•lll oL RL suz SET ur DES 
OSSO t 7 uno11 1~01 ow •011 START WITH SECTOR 8 
OSSl f91'.19 U91 O•i'C 1411 .. OS4 'IL SET SURT T'iF' READ 
0552 FF 0000 1485 ow AAL 
0553 3E oOCl l '•6b ow 'IAUR 
0554 FO 01102 I •117 nw '.I.RS 

osss FF l9F llFI 0492 1489 DSJ AL wf"OO llAIT UNTIL THE COMPLETIO"I OF THE llEAO FMO THE 
0556 01 0'>51 1490 8 OS4 fMP')R SO RETRY 
0557 60 1491 llY 
0558 00 OU 0800 1•92 AL LSN INCREMENT SECTOR N0 0 DES 
OS5A t'8 OOU7 1493 ow •07 INCHF.MENT SCTR # BY 1 
0551' ER 00 l4 l4v4 011 • 14 ElllT SECTOR NO. 20 
ossc i::s OSf>S h<i5 Fl OS2 NOT TO LINE 24 YET DES 

1497 •••• END 
0551) 60 1UB 0 
055E CF 07 07117 1499 Ill 1'18lJF READ LAST BUFFER HEAD 
0560 •F OOdO 1500 Dw #80 -so 
0561 CE 36 0736 1501 BL cuz CLEAN UP 
0';63 E• U564 \5~2 I! ••l 
os~ .. SE 1503 RT DES 

0565 60 l!'>OS OS2 XY 
0!'>66 CF 01 0787 l5U6 Ill RBUF TRANSFER LAST llUFFEA READ TO SCREEN AREA 
056A 4f OOdO 1507 Doi #80 •80 
051>9 21 1S08 NOP 
056A 01 0551 1509 8 DS4 

1512 • WAlT ROUTINE USED TO KILL L(\TS OF TIME OES 
1513 • TU4ES AME APPMOll DOUBLED BY CRT REF"Rf SH DES 

05611 '11 I l 71 l !'> 15 ~T PSHA SAVE A DES 

7112 Rl'ICKllELL CMT/FDC D[l'IONS TM ATOR L66ll • FDC ROUTINES I 521 

R0'4 • • COOE •• AR<i ST'4T SOURCE STATEMEN'TS 
ADDA 11 ll 13 '!UMBER 

056C 80 F2(121 0020 1516 LAI •20 OUTER LOOP 14.8 SECI 
05bE q7 l I 71 1517 WTl PSliA SAYE COARSE COUNTER DES 
05bf AL'li'O 701 0000 1518 LAI •OO JNNFR LOOP 112.288 MS DES 
0570 BO 211611 00~1 1519 ~T2 AISK #01 INNF.R LOOI' INCHEMENT DES 
0572 f<J 0!'>79 1520 B WT3 DES 
05f1 96 I lb) 1521 POPA COAQSE COUNT 
0574 t!O 211611 0001 1522 AISI< #01 OUTER LOOP INCREMENT DE.S 
0576 Er 056[ 1523 b lfTl DES 
0577 96 I) bl 152~ POP~ RECOVF.:H A DES 
0578 SF.: 1525 WTE RT DES 

057'1 CA 1-i 0578 1527 WTl RL WTE KILL TIME DES 
057R 21 15?.6 tlOP DES 
051C FO 0570 152~ R WT2 OES 



7112 ROCKWELL CRT/FOC O~MONSTRATOR L6611 - roe ROUTINfS 

MDM •• COPE.. AMG STMT SOURCE STATEMENTS 
ADDR II 12 13 NUMHEH 

0580 BE 
0581 dC 
C58? '!R 
0583 •!9 

7/12 

ROM •• coor •• 
ADU" II 12 13 

0564 ll7 
058'5 1:16 
0!>86 li5 
051l7 1:14 
0588 dJ 
058Gl d2 
051lA tj) 

0'5Af1 AE 
00:.HC All 
05llr> AC 
OSbE Afl 
O')tlf A9 
os.;o l.ll 
0'5~1 .. 7 
0!>'17 n 

O~'IJ JO 'IC 
05.,5 Jr 80 
0597 Otl ec 
0599 00 9b 
0591< 44 8H 
05<;f) 62 BH 
059F 70 6>l 
05Al 34 f!1) 

05AJ lb AC 
05A'5 00 91 
05A7 JI fjL) 

05A9 00 8[J 
05AtJ 211 !IC 
05A£J 50 BC 
05AF !>7 AC 
0561 JC AC 
Qljll) 34 AC 
05115 04 ec 

1!>31 

15J3 
153 .. 
1535 
1530 
1537 

•••• 
• ••• •••• 
•••• 
•••• 

1539 •••• 
1540 •••• 
1541 •••• 
1~42 •••• 
1543 •••• 
151t4 •••• 
1545 •••• 
1546 •••• 
lStt! •••• 
1!'4P •••• 
l':i49 •••• 
1550 •••• 
155'1 •••• 
l~Sc:" •••• 
lS~J •••• 
1S54 •••• 
1~!>5 •••• 
15C,6 •••• 
1'>~7 •••• 
1556 •••• 
150:.9 •••• 

ORC. 

COMMANDS FOR USE WITH THf FU ADDITION 
ALL CMOS ARE ENTERED •ITH THE CNNTROL KEY CEPMESSEO 

A ~SCII MOOE FOR RtWtCtAND L ANO OD 
X ATRA FAST COMMAND 

S SlT SECTOM 
T SET TMAC~ 

R READ SECTOR FROM DISK INTO CURRENT LINE 
W WRITE CUPRENT LINE OUT TO DISK 

L LOAD SCREEN fROM SPECIFIED TRACK• ERCO!Ct 1 SCTR INCRMNTS 
DO DUMP SCREEN TO SPEClf IED TRACK • 1 SFCTOR !NCRMNTS 
M MODIFIED LOAD SCREfN• ASCII• I SCTR INCRMNTS 
OM MOOIFIEO DUMP SCREEN• ASC!lt I SCTR INCRMNTS 

F WRITE FOPMAT FOR CURRENT TRAtK 

N NORMAL DATA MARK TO HE USED C•f~I 
K OELETlD ~lCTOR DATA MARK TO HE USEOC#f81 

READ IrM FORHAT• 128 BYTE EBCDIC 
J WRITE IBM FO~MAT• 12B E~CDIC 
C CONTl~UOUS SHOWING, CONSECUTIVE TRACKS 
a QUESTION c~c - READ CRC C~ND 
V VERIFY, Q[AO COMPARE COMMAND 

ISL! ••• TA~LES FOR FLOrPY DISK FUNCTION KEYS 
15LZ ••• THIS TABLE MUST BE ALIGN[~ AT LOC.O. MOD 64 

0041 l':>t.4 FDCK 
0U4) 1565 
0 044 I 56f> 
0046 19.7 

ow 
ow 
ow 
Ow 

,A. .c. .o. .F. 

KEY NO. 43 
KEY NO. 65 
KEY NO, 45 
KEY NO. 46 

ROCK•ELL CRT/FOC OEYONSTRATOR L661 I 

ARG SH:T SOURCE STATE"ENTS 
NUl<fiFR 

00"/l 1566 011 .H. t<EY NO. 48 
0049 I '569 Diii .I. l([Y NO, JO 
~04A 1570 ow .J. llF:Y ND. 49 
004R 1571 ow .t<, KEY NO, 50 
004C 1572 '>• .L. KEY NO. 51 
0040 1'57l lJW ,M, Kf Y NO, 1,9 

004l 1574 Oo .N. ll[Y ... u. b8 
OO'>I l 57C, '>• .a. t<EY N(). l3 
0057. I ~7i<, rl• ,M, KEY NO, 21> 
005) 1577 

. . .s. KEY NOo 44 
00!>4 1570 0• ·'· KEY NO. 27 
0051> 1579 Dw ,v, KlY NO, b6 
0057 l'it.O ()lo · "· KEY NO, 24 
o.J!)rl I SH I :J• .x. KEY NO. b4 

0<180 1~~2 ri. •SO ["l() OF 

1!>~4 ••• ROUTINE AODRESSrs 
050f l ''>~t; IHNA EOU •-4 
0!>00 l'>!J" ll•O I.SC I .A. 
O"l:IC 15H7 owo CTN .c. 
0'>00 15tl6 O•O ws .u. 
OFl;JO J5b9 O•O FMT ,F' 
ci;1;4 15.,0 D•O HOP .H, CREl.O 
05[2 1591 lJwO R!l:IM , I, 
05f0 15.,Z 0•0 WIBM ,J, 
Of>H4 1593 1)1"0 OOMK ,K, 
0626 1594 O•O LS ,L, 
1l8f!O 159!) l)WO MIX ,M, 
06HI 159b D•O NOMI( ·"'· ub!IO 1597 owo QCllC ,a. 
Of>i'A l'><;l'I O.;O AO .11. 
Ob'50 1599 owo SSC .s. 
0'>57 11,00 OloO STA .r. 
063E 11>0 I o.;o HCMP .v. 
OCd4 l6•J2 U•O .;AT .w. 
OC.04 1603 nwo Xf"ST .x. 

• FOC ROUTINES 

Tl.RU. 

IOI 

I 5:U 

( 541 



7112 ROCK If Ell CIH/FDC OE"IONSTPUOR l66ll • FDC ROUTINES I 551 

ROM • eCOOE • • ARG STMT SOURCE STATEMENTS 
ADllll II 12 13 NU'4bEN 

l,,O!> •••• NOT NORMAL KEY SO SEE ff CONTROL KEY 

0587 09 HU 0580 1607 f"LPY Bl:!f" TtFLPI 'IOT ALPHABETIC 
05t;9 70 1606 l ALPHABETIC SO FORCE TO UPPERCASE 
OSBA A4 l.?41 AO OO!>F 1609 ANJ •SF 
OSBC 75 1610 s 
05BD f.E 19( !lE> OlA5 .lt>l I FLPI Bl EITBL CHECK FLOPPY FUNCTION TABLE 
OSBE 00 81:! 05tl0 l61Z owo FDCK 
OSCO Of 058f 161.) Ow RTNAtlO 
05Cl 21 lb 14 'IOP 
05C2 JC eE OTJC 1615 R Nl(9 

1617 • READ IO ROUTINE 
l"'I ~ •••• f"ORMA T IH READ FROM CURRENT TRACK 
1619 .... NIH READ FRO"! SPECIFIED TkACK 

05C4 l6i.'l HOR EQU • 
OSC• 't7(J7 &01 0001 1"22 LZI l 
oscs tlA!OAIOC OOFJ 1623 LXI RSA 
05C7 tlb !Obi tlll ff44 lb.?4 LAI •188 18"4 FORMAT 188 BYTES PER REOORO 
OSC9 15 lb.?5 s CHANGE RECORO SIZE A 
05CA CE lb 072b l(.<'6 fll SU2 
05CC Ff 0000 1627 ow •OO 
OSCO f9(99 891 04<'E 1626 H~IH BL SE:T 
05CE FF 0000 11>2') O• RAl 
05Cf" JE OOCl lt.30 011 f'AUR 
0500 f5 OOOA 1&31 Dll 'liRID SET UP READ ID C"4ND 
05Dt FF !9f Bfl 049? 1&32 Ill WFOD 
05ll2 cri oo;cD 1633 R HOHi PETRY IF REQUIPED 
05DJ 02 00 0900 1634 BL RID CONVERT DATA TO READABLE , PUT ON SCRN 
05D5 '!A Ff44 163" Ow ·188 
05Dt ~6!1l8 Afll 03HC 163~ HL DECL LEAVE CURSOR AT BEGIN OF OHIGINAL LINE 
05D7 CE 20 0720 1631 BL CUI 
0509 JA OSOA lt>3fl B ••I 
050A <;7(37 601 COOi 1639 LZI l 
05DR 8A!OAIOC OOF 3 11>40 Ln JlSA 
O'>lJll ~6!0hl OJ HFC 1641 LAI •4 

111?. ROCKWELL CHTIFOC DE'<ONSTRATOR l66ll • FDC ROUTINES ( 561 

ROM •• CODE,, ARG ST"4T SOURCE STATEl'E~TS 
ADDR 11 12 13 ',/l!'4~ER 

050f 35 1642 s ~ESTOllE RECORD S!Zl A 
05EO 5F IJC 065F I bit) " EXl 

lbit5 • llEAO !HM FORMAT • l?.O BYTFS OF EBCll!C DATA 
OSE? loit6 RIRM l<lU • 

OSEZ CE l1t 0714 16"7 I'll SUI STEP LOA!) HEAD , GET SCREEN ADDRESS 
05Eit Cf 00 0 71)0 1641'1 ~L llEAD 
05£6 £7(9/ A71 0380 \l;.49 RUii RL INCL INCREMENT NE~T LINE POINTER FOR Bll 
05t:7 CF 0 1 0767 1650 HL Rl!Uf TRANSFER li:'ij l!YTES OF 8UFk TO SCREEN 
05Eq 7F Ff 80 16:.l "" -1?8 
05EA CE 00 0700 1652 l:!L ALL STORE BLANKS TO END OF LINE 
05EC CE 20 0720 l 6'>J RL CUI UNLOAD HEAD , STRT CURSOR 
O'>Er Sf RC 01:>5F 16S4 A fXI 

1656 • lllRJ TE IR"4 FORMAT • l2A BYTES OF EBCDIC DATA 
05FO 16~7 •IU"' EOU 

OSF 0 CE lit 07 lit lbS~ t;L SUI STr.P, LOAOo GET SCREEN ADDRESS 
05f2 CF 39 oTAe 1659 Ell WHUF LOAD BUfll WIT11 li:'I! RYTES FRO"! SCREEN AREA 
05f 4 IF ffijQ l6t>O ow ·128 
OSFS CF 31 07£11 l&bl Ell WRIT 
OSF7 (7 ! I! I A71 03!10 161>2 PL INCL ADVANCE Nl H LIN~ PO!NTEU 
OSFM Cf 20 0 72 1J 16&3 RL CUI UNLOAD Hf ADt START CURSOR 
05f A SF ~C 0"SF 1664 B EXI 



711? HOCKWFLL CRT/l'OC DEMONSTRATOR L661l - roe ROUTINES I 571 

ROM •• CODE •• AllG STl'!T SOURCE STATEME'ITS 
ADDA 11 12 13 .,UMFIER 

1666 ORG 
1667 • ROUTINE TO SET ASCII MOOE FLAG 
11,68 • CUAWENTLY USED JN .c., .A.• AND 0 11 0 CMNDS 

0600 1670 ASCJ r.ou • 
0600 ijJIJJ 421 0021 lb7l LXI FLAG 
0601 80 12 OOOb lb7? SB 6 SE1 ASCII MOOE FLAG 
Ob OJ OF Ob SF lb73 o3 EXl 

1675 • ROUTINE TO DECREASE DELAY BETWEEN FRAMES TO APPROX 250 MS 

0604 11>77 XFST EOU • 
0604 lil Ill 421 0021 lt,70 LXI fLACi 
060C, lllJ 11 0007 lb7'1 Sli 1 
Of.07 OF o6:;r lMlU lj EXl 

lt.Bi •••• DUMP THE SCREE., CONTENTS TO THE MSK 
11>1'3 •••• rORMATI ID DUMP TO THE CURRENT TRACK 
16114 •••• NID DU"'P TO THE SPECIFIED TRACK 

0608 tl31l3 ..... , 0021 16'15 ws llll rLAG DES 
0609 OJ BF U6~'r l61J6 hllT s.ws1 IS THIS StCONO .o. 'l DES 
060A 80 13 0005 16117 SB 5 SET FIRST .o. rLAG DES 
o~oc 00 /!oi UIU!l 16110 ii PACK 
060r CE 21> 0726 l6B9 llSl PL SU2 DES 
0611 F7 ~008 16'10 011 908 START WITH SECTOR 8 
061? 1>0 11,'ll JIY 
Ol>lJ '>0 1692 WS2 AY 
01>l1t er 38 07B8 1693 IJL Wl!UF COPY THE CURRENT LINE TO THE BUFFER 
06lh •F 001!0 lb ... D• •DO -110 
0617 F'H99 891 042E l69S WSJ HL SET SET UP OMAC TO TRANSFER IJUFFER TO DISK 
01,l '1 .. r 00~0 16'11, ow RAL 
0619 df oc4 l l6H ow BAUW 
06 lt. FR llU04 16'18 Olli 'IWS 
01,111 n 19r l:IFJ O•'IL' 16~9 Ill WFDO VAIT UNTIL THE WRITE TO THE DISK IS COMPLETED 

7/lit' ROCKWELL CRT/f"DC DEMONSTRATOR L6611 • FDC ROUTINES ( 581 

ROM •• cooE •• AAG STJo!T SOURCE STATEMENTS 
AOilR Il 12 Il NUMl'EN 

061C '17 0617 1700 8 wsl ERROR SO RETRY' 
0610 bO 1701 XY 
06lE 00 00 0800 1702 AL LSN JNCREtlENT SECTOR N0 0 DES 
06<!11 FR 0~07 l7CJ 011 #07 JNCrlEHENT SCTRS BY 7 
01>21 Ell 0014 170• 0• 114 EXIT SECTOR '10. 20 
01>2? 93 01>13 1705 8 WS2 DES 
0623 CE Jf> 0736 17&6 AL CU2 CLEAN UP 
06i!5 OF Of>5F 1707 !l EXl 

1709 •••• LOAD SCREEN FROM DISK 
1710 •••• FORMAT 1 IL LOAD SCREEN FROM CURRENT TRACK 
1711 •••• NIL LOAD SCREEN FRO"' Sl'ECIFJEO TRACK 

01:>?6 1712 LS EOU • 
Ot.21> CA 4[ o:."E 1713 RL .L DES 
Obctl 21 l 7llo NOP DES 
062'1 ilF 0651'" 1715 fl EAl DES 

1717 •••• LOAD Sf.CTOA INTO CURRENT LINE 
111a •••• FORMAT I IA READ CUAkENT TRACKtSECTOR 
171? •••• NIA HEAD CUPRENT TR•CKo SPECIFIED SECTOR 

062A 17211 kO EQU • 
062• Cf. 14 0714 17<!1 BL. SUl SET UP TAACKtSECTOAILOAD MEAD 
062C CF 00 07110 17?? l'L. AEAO READ SECTOR INTO SCREEN AREA 

1723 •• Zel ADDRESS STAkT or !.CllF.EN LI NE 0'l ENTRY TO llRUF 
06i.'~ CF 01 0787 1724 !lL. Rl'IUF TRANSFER DATA TO SCREEN AREA 
Ob)O •F FFllO l ns ow -eo 
Obll CE 2~ u7Zll l "126 Rl CUl UlllOAD HEA!h TURN CURSOR ON 
01>33 or Jb5f" 1727 A EXl 

1730 •••• WRITE CURRENT LINE TO OISK 
1731 •••• FORMAT I IW WAITE INTO CUAMENT SECTORoTAACK 
l 7J2 •••• NIW WAITE INTO SPECIFIED SECTOAoCURAENT 1 .. ,_cK 

0634 ! 7JJ WAT EQU • 
G634 CE 14 071 .. 17)4 8L SUI 
01>36 CF 311 07itA 17:>5 Ill 1118UF FILL 8UFA FROM SCREEN 
06ltl •r F•".\O 1736 ow -ao 
0639 Cf ll 1)7hl I I J7 ftl WAIT 



7112 ROCKWELL '"'.HT/F"[)C DEMONSTRATOR L6!>11 • FOC ROUTINES ( 591 

R0'4 • .COUE •. AHG ST~T SOURCE SUTEME'ITS 
AODP 11 12 13 "IUMbEH 

O!>Jf. Cl 20 0720 173~ RL CUI 
0!>30 OF 065F 113') R EXI 

1142 • COMPARE RECOAO ON DISK WlTH.REAO/tlRITE BUFFER C!!UFRJ 

063i:: 17H RCMP EQU • 
06lE CE 14 0 714 174'> BL SUI STEP; LOAD HEADt G£T SCREEN ADDRESS 
06"0 Fqcqv El9> t42E 174" RCMI BL SET START FDC 
0641 H 0000 1747 O• BAL 
0!>42 BE 004 I lhB ow BAUll 
0643 F9 0006 1149 D• •HC NOTE I TO OMA TMIS IS AN OUTPUT 
0644 Ff' (qf' BFI o .. qz 17..,0 BL tlFOD 
0645 co 064~ I 7.., I " RC"11 l>EPEAT IF ERRROR 
06<t6 'It<! IHI 1752 PSHll SAVE LOlllER SCREEN AOORESS 
0647 tlJCO~IC9 003t> 1753 Ln FtJS 
0649 ~fl CD OMCi 1754 !Jiff J1RCM2 CHfCK C0'4PARE STATUS BIT 
064JI DO lt> 063R 17'>5 BL DST "10 COMPARE, DISPLAY STATUS WO ROS 
0640 A2!Ul 17'>6 RCM2 POPll OTH(RW[Sf•D!SPLAY BUf'R 
064E 66 t'F! O'>F.6 1757 R RIBI 

1759 •••• SET SECTOR TO SPECIF IEO VALUE 
1760 •••• FORtoiAf I IS l'ICREMENT CURRENT SECTOR VALUE 
1761 .... NIS SlT SECTOR TO SPECIFIED VALUE 

06'>0 l 71>2 SSC EOU • 
06511 FA!9A BAJ o7DC 1763 BL S"IE 
0651 CE OOJI 1764 Oo SCTR 
0652 OF 065F 1765 R EXl 
0653 [)0 ll 01112 I 71>t- Ill !NCS NO ENTRY MADE 
0655 21 l 7b7 NOP 
0656 l)f 06'>F 176~ B Ell.I 

1171 •••• SET TRACK TO SPECIFIED VALUE 
1172 •••• FOA~AT: IT INCAEME"IT CURRENT TRACK NUMBER 
1173 .... °"IT SET TRACK TO SPECIFIED VALUE 

7112 ROCKWELL CRT/FDC DEMONS TH ATOR L6611 - FDC ROUTINES ( 601 

ROM •• CODE•• AAG STMT SOURCE SU TEMENTS 
ADDA ll ll IJ )IU"Bf A 

0657 1774 STR ECU 
0657 FA(9A BAI 07DC l 775 l!L SNE 
0658 CF 0030 l 176 D• TAK 
0659 OF 065f' 1777 B Ell I 
065A 11"13!> 451 0030 1178 LXI TAK 
065R 70 1179 L 
065C 42 1780 INCA 
065() 35 17~1 5 
065E OF Of.5F 1782 " ~ Jt1 

1785 •••• COMMON AETUHN F'OA FU COMMANDS 
065F 03(11 421 OOZl 1786 EXl LXI l'LAG 
0660 9C l ICI OIJU5 1161 RI! 5 ~ESET DOUBLE 0 D0 FLAG DES 
0661 llD IC OOO<lo 171'!1 HB • CLEAR NUMllER ENTRY FLAG 
0663 011 fl2 0100 1789 e BACK 



7112 

ROM •,CODE •• .UIG SHIT 
ADDA 11 12 13 ~u:~BE~ 

l 79~ 
1791 

OblM l 7"'3 
0680 CE I" 0714 I 7'<4 
Ob8Z F91'19 11'1 I 042£ 1795 
06dJ F"F OvOO l 7•Jt, 
0684 )( ooc l I 7'17 
0685 FI OOOE I 7911 
Obd6 FFt'1F Hf' l 04'l.? 1799 
Ob87 8? Ob A? l l\OU 
Ob81\ \IB I IHI 1001 
06811 ilA 10AlC9 00)6 lli02 
0681l 06 Ab Ob Ah I tlU ~ 
0680 ~E <IE l 13 o .. 
Ob8F <H>I 061 Hll 0047 l 805 
Ob90 77 IP06 
Ot.91 llf.CUb!bC 004F li'll7 
Ob\13 77 1808 
0&94 Ub(UblDF OUlU l >309 
Ob91> 77 IBIO 
0697 Hh I <'bl CIC 0~4 3 l ll 11 
Ob9'1 77 lbl2 
Ob~A t!6 t n1>1 AO 005? ldl3 
069( 17 !Al4 
Ob'JfJ U610oll'C 0043 l ~15 
Ob'IF 77 I 011' 
Ob AO CE OU 0700 I Ill 7 
Ob A? CE "" 0721) I ti IR 
UbA4 '>F l\C Ob5f lo!9 

Ob Al> ';f.(lf.) ltlll 
Ol>A I t<b I r.1>1 Al 004( 1~22 
ObAQ 77 IRCJ 
ObAl bl> 1 ao1 t!O uu4F lH24 
Ol>AC 17 lil6 

1112 

ROM •• cour.. ARG ST~T 
AOOR 11 ll I J llU"llfR 

06AD BbC06)0F 0020 
06AF 37 
ObbO df Ob8E 

IA26 
1827 
182~ 

ROCl<•ELL CRT/FDC Dt.MONSTRATOR L6611 • FOC ROUTINES 

SIJUllCE STATEMENTS 

OllG 
• HE/tO SECTOR AND CHECK CRCe NO DATA TRANSFERED 

OCRC EOU • 
AL SUI 

OCtH Ill SET 
D• BAL ou•H<Y PAR AM. 
Ow •HUR DUMMY PARAMe 
(lw 'CRC CHECK CRC C0'4MAND 
Ill «FOO 
fl OCR! E•lRORe SO RETRY 
l'S><X SAVE LOwER SCREEN ADDROSS 
LXI FNS 
HfH 7-eOCRJ RRA"CH IF CHC ERROR 
POPX RESTORE SCREEN ADDRESS 

ac112 LAI .G, OUTPUT MESSAGE 
sr.. 
LAI .o. 
s .. 
LAI BLNK 
SN 
LAI .c. 
Spi.J 

LAI .R. 
SN 
LAI .c. 
s"' 
OL BLL 
BL CUI 
!l EX! 

1lCR3 POPX 
LAI ·"'· SN 
LAI .o. 
«;•1 

ROCK~ELL CRT/FOC DEMONSTRATOR L66ll - roe ROUTINES 

SOURCE 5TATEME~TS 

LAI 
SN 
B 

BLNK 

OCR2 

IAJO •••• N COMMAND 

06!:11 
06B3 

06114 
Of>d6 
06f<.~ 

Ot>h-> 
Obn• 

Ob AC 
Ob!l'l 
Obilf 
0611 .. 
Ob Cl 
Ot>Cl 

01>(4 
Ot.C'> 
Ob Cl) 
01)CH 

d7(07)04 
13~ 

lib CO bl 07 
8A(0Al00 
><7 tJ7 h0) 
J<; 
~·1 Al 

no•l l 
oorR 
Obd" 

06U4 
OOF-1 
Jnn 
00~1 

tl I UJ 

~At'll llAl OIO<: 
DI 0 02r 
c.. o.,c~ 

''" < Oo l 112 00411 
~A t0Al0l OOZl 
75 

-Jl)t.lb .,5) OU30 
10 
t>A tOAl!Ji? ~Oi?O 
/5 

1R12 
IA3l 
1834 

18Jf> 
lll31 
11138 
1eH 
1840 
l 1!4! 
JH4/ 

1P~6 
!!!47 
l fl4 II 
Ill"'< 
I ll'.JO 

ltt~2 

lfb3 
lA~4 

lll'>5 
l85b 
lf<57 

!H59 
1""0 
lot· 1 
l8bi' 

NOMK EOIJ • 
LAI •FR 
B DMK 

•••• K COMMAND •• SET DATA MARK TO -F8 CDf.LETEO SECTOR DATA MARKI 
OOMK EOU 

LA I •F 8 
0"K L.W.I S"C 

Ll I l 
s 
U RACK 

• "IC C0MMA~40 FOR CONTINUOUS READ 
• STARTS wITH CURRENT TRACK NUM9ER 
•ENOS WITH TRACK "O• tN•ll WHERE N ~AS INPUT PRIOR TO C CMNO 
• LOOPS HACK TO REGINNl~G TRACK • EXITS WHEN A KEY IS ENTERED 
• N0TEI STAHT TRACK N~. "UST qf. Lf"SS THAN ENDING TRACK NO. 

CTN 

CTN2 

C Ti-.) 

CTNI 

AL SNE 
D• 1 TZO 
H CTN) 
LAI 77 
LXI TZO 
c; 

L XI TRK 
L 
LXI TEMP 
s 

SAVE ENDING TRACI< NUMR[R 

DEFAULT VALE FOR TRK 76 

STOP TRACK 

NO ENTRYe OEF"AULT TO 77 

SAVE STARTING TRACK NUMBER 

DU 
DES 
DES 
DES 
DES 

DES 
DES 

DES 
DES 
DES 

DES 
DES 
DES 
DES 

I 611 

I 621 



7112 ROCK~[LI.. CAT/F'OC Df"'OtiSTAUOA \.66ll - 'roe ROUTllllES 

MOH • • CO'>f. • • AMG STMT SOURCE STATEMENTS 
ADUM 11 Ii! 13 t.UM!:l[R 

ObC'I OQ zo 'UC ld6l PL .. , 
ObCP. HA!O~lD? ~C2l' I Rb" llll lE"'P 
Ob CC ro l1H15 l 
Ob CE tlO 45(45) 0030 lllb6 lXI T~K ><E'iET TO STARTl~G TRAC~ 
Obl!O (.~ U6~~ 16'->7 .. CT"ll 

1112 ROCKWE\.\. CRT/FOC DEMONSTRATOR L66!1 - roe ROUTINES 

ROH •• co~E.. &PG STHT SOURCE STATE~E~TS 
ADU~ ll 12 13 NUM~ER 

0700 
0701 
070? 
0703 
0704 
010'!> 
0707 
07011 
070A 
07011 
070C 
0700 
OlH 
01or 
0710 
0712 
0713 

0714 
0715 
0716 
0717 
0719 
071A 
071C 
0710 
OllF. 
our 

5"! 
S'~ 

ECIRC AC) OJ9E 
54 
8Al0AJDI OOZE 
75 
';'I 
'16(0b)()I' 00.!0 
'11 
Hll 0700 
l'lll!'I K'll OlOA 
'>4 

··n 
'>'I 
i!fl 117 0707 
!>A 
5( 

FA!9A 
CE 
'H 
C9 5.! 
Fd l'JH 
CA 10 
EE 18t:: 
l:.C PIC. 
F.6 lflb 
~F' 

BAI 07DC 
0031 
0717 
04'12 

l'IRI 0404 
0510 

A[ I 03R4 
AC I OJ?f 
A61 0319 

1Bo9 ORG 
1~70 • SU~ROUTINE TO STORE BLANKS TO ENO OF C~T \.!NE 
1871 • USES 'LINE• TO DETERMINE END • HUST ~E WITHIN 128 RYTES 

11173 
l~H 
llll!> 
1!176 
IH7 
ld7!1 
11179 
l tltlO 
!•Jell 
Ill~? 

lfld3 
111114 
IAt1'5 
1e"" 
I flt!7 
lflPO 
l8b9 

1891 
111'12 
11193 
189~ 

l!hS 
111-.6 
1897 
1!198 
lllQ<; 
I "tOO 
1'10 I 

BLL 

BLLI 

tlLL2 

•••• 
SUI 

PSHL 
ll.L 
l•L 
XAX 
LX I 
s 
XL 
LAI 
St< 
R 
t<L 
KAX 
LXA 
XL 
BNE 
POPL 
MT 

LLIN 

T20 

l!LNK 

llLL2 
INZS 

RLLl 

S&\IE "IETURN 
SAllE SCREEN ADDRESS IN L 
7oX SET TO R~GIN ADDRESS OF NEXT LINE 
SA~E LOoEP ADDRESS IN A 

SAVE IN TlHP FOR LATER COMPARISON 
GET SCRf~N AnDkESS, SAYE TEMP AOORESS 

STORf 0Nf HLANl<1 INCREMENT TO NOT LDC 

PAGE BOUNDARY • INCREMENT l 
LOWER SCRE~N ADDRESS IN A 
RESTORE X 
SAVE SCRfE~ ADDRESS, GET TEMP ADORESS 
CO~PARf Al!ORESSES 
GET Pl TURN 

SETUP FOR REAOo WRITE CNE SECTOR 
Ill SNE IF NUMREP ENTERED ~TORE IT INTO SCTR 
Ow SCTR 
1:1 •• l 
BL TDIF 
bL STEP 
ill HLD 
HL ~LC 
!IL LLIN 
HL DEllO 
RT 

NONE ENTERED SO NO CHANGE IN Sf.CTOR 
CO~PUTE I OF STEPS TO BE TAKElll 
STfP TO DESIRED TRACK 
LOAD HEAO 
BLANI< CURSOR 
LOAD ADDRESS OF START OF NEKT LINE 
GET AOORESS OF START OF CURRENT LINE 

1904 •••• CLfANUP OF READ 1 WRITE ONE SECTOR 

I 631 

f1£ s 
rrs 
ro 
m:s 
DES 

I 641 



1112 

ROM •• cooE.. ARG STMT 
AODR 11 12 13 ~UMbfR 

0720 
0722 
0723 
0724 
0725 

072,, 
0777 
0728 
0779 
072A 
072C 
0720 
072f 
0730 
0732 
0733 
073" 
0735 

0736 
07311 
07H 
07JA 
07Jll 

Cf• 24 
ECCAC. ACl 
[7(R7 A7l 
EF (l:!F AF l 
IE 

0524 
03\lf 
0380 
03(0 

fACllA 
CF 

l:!AI 07DC 
OOJO 
0729 A9 

ABl?.81 
RJ\IOAICf 
75 
ci, '>2 
fH !'lei 
CA IP 
E'O C6E 
'>F 

OOJI 

0402 
'l•ll 0404 

0510 
AE I 031H 

f5!9S 851 0287 
':If 

CA 24 0524 
'>F 
rc;c-is t<5> 0201 
EF!Of AFI 03(;0 
If. 

1905 
1906 
19~7 

l90H 
1909 

191 l 
JQJ2 
191) 
l "1 • 
l'll5 
1916 
1917 
1'-18 
l'lJQ 
I 920 
1921 
19?2 
1'123. 
1'124 

1'126 
1927 
1978 
19n 
1930 
19Jl 

ROCK•ELL CRT/FOC OEMO~STRATDR L66ll • FOC ROUTINES 

SOURCE STATEMENTS 

CUI BL 
l:!L 
AL 
BL 
'lU 

UNLO 
LLIN 
INCL 
OPC 

UNLOAD HEAD 
LOAD ADDRESS OF START OF NEXT LINE 

TURN CURSON ON ANO POINT IT TO START Of LINE 

.... SET UP 
Ill 
Ow 
f! 
LAL 
LX! 
s 
llL 
HL 
f!L 
hL 
SC 
iJL 
RT 

FOR DUMPtLOAD fNTIRE SCREEN AREA 

•••• CLEAN UP 
CU2 BL 

!.C 
ilL 
RL 
RTS 

SNf IF NUMBER ENTERED STORE INTO TRACK 
TRK 

SCTR 

TO!F 
<;TEP 
HLO 
nLC 

•• CL 

SCRN AREA START SECTOR 

C~LCULATE NU~&F.R Tf THACKS TO BE STPPPED 
STfP TO OES!REO TkACK 
LOAD H[A[) 
RLAN~ CURSOR 

A~nRESS STAT OF SCAN, MOME CURSOR 

FILLOW!NG LOAD• DUMP ENTIRE SCREEN AREA 
UNLO U~LOAO HEAD 

•• CL 
OPC 

RlA~ET LINE TO START FO SCREEN AREA 
Rf.SET CSR TO START ANO TURN IT ON 

l'lJt, • IF NOT ON[ or FLOPPY DISK FUNCT!O~S ENTER HERE 

073C 
07JE 
013F 
0741 
07'>3 
0744 
0745 

7112 

ROM 
ADDR 

0747 
0148 
070 
074C 
074E 
074r 
0750 
0152 

t!,, (01>12f 
20 
00 112 
A7(7710'l 
C7 
ZI 
00 82 

•• cooE •• 
II !2 IJ 

10 
A41.?4IFO 
HAIOAICD 
7D 71 
75 
tJ31'l3 .. .., 
HO 14 
00 112 

0000 

0100 
oor6 
0747 

0100 

ARG 

OOOF 
003.? 

0021 
ooo .. 
01on 

1936 
1937 
l'l3A 
l'13'l 
14'40 
1941 
l\142 

STMT 
NU•'R[R 

14'43 
l'l44 
1'-4'> 
l'l46 
l'l47 
l'l48 
l'l4'l 
1cic;o 
l'l'>I 

ROCK•ELL 

LA! 
ASK 
B 
A!SK 
<I 
NOP 
R 

•DO 

BACK 
•F6 
CNUM 

BACK 

CRTIFOC 

'VUM[R!C ENTRY 

OU'liNSTRUOR L66ll - roe ROUTINES 

SOURCE STATEMENTS 

.... NUMBER ENTRY 
C•WM L LOAD THE DIGIT ENTERED 

AN! #0.f 
LXI DBL SHIFT INTO OIGI T llUFFER 
AN 
s 
LX! FLAG SET NUMBER ENTRY FLAG 
SI:! .. 
u llACK 

OES 

DES 
DES 

I 6SI 

I 66l 



7112 ROCKwELL CRl/FOC DEMONSTRATOR L6611 • FDC ROUTINES 

ROM •• cooE.. ARG STMT SOURCE STATEMENTS 
AODR 11 12 13 NUMHEH 

0780 
0781 
0782 
078J 
07tl4 
0785 
0781, 

0787 
0788 
0789 
078A 
016C 
078f 
078F 
0790 
OH! 
0792 
0793 

0794 
0795 
0796 
079~ 

0799 
07'1A 

7112 

ROM 
ADOll 

07'1f\ 
OHO 
079E 
07AO 
07A I 
07A2 
07A3 
07A4 
07A5 
07A& 
07A7 
07A8 
07A9 
07AA 
07AC 
07AD 
07AE 

01AF 
0780 

071:!! 
07B2 
07BJ 
071:!4 
070<; 
071:16 
0787 

078~ 

F9199 t!'ll 
FF 
][ 

FD 
ff l 9F BF> 
KO 
~E 

AAl28) 
Sil 
59 

042[ 
OU IJO 
OQCl 
0002 
0492 
071l0 

92<12>FD 0100 
'IAIOA) 7F 0\00 
5<; 
31! 
94 0794 
57 
42 
57 

0794 
.,.BI IB> 
B3 l 33 421 0021 
02 AF OHF 
9E I IE> 
5fl 
46 

•• cn:>Ee-. ARG 
11 Ii' 13 

rl610&19S OA80 
'>6 
d6(06)94 OAOO 
4f\ 
All !?Ill 
SA 
33 
AA 07A'3 
57 
lt2 
S7 
!>5 
'>2 
22 8[ 078E 
59 
SA 
5[ 

A?! 22) 
Al 07A3 

F9!99 R91 042F. 
Ff 0000 
BE OOH 
FR 0~04 
FFl9F BFI 0492 
fl I 07iJ1 
5E 

AB12tU 

19S] OflG 

•••• SUBROUTINE READ 
HEAD BL SET 

Ow FIAL 
('I" PAUR 
Ow 'RS 

HE~O CURRENT SECTOR lNTO SCREEN AREA 
SET UP DMAC 

195<; 
I 9Sf.> 
1957 
I '15~ 
195'} 
1960 
1961 
I "162 

HL WFOD 
El 'lEAO 

~All UNTIL THE READ FRO DISK TO RUFFF.:R lS COMO 
OPERAllON NOT COM~LETED SO RETRY 

RT 

l96"i •••• SUBROUTINE RDUF •• TRANSFER RUFFER TO SCREEN AREA 
196~ •••• ZtX AOORESS STARl OF LINE IN SCREEN AREA ON ENTRY 
1967 •••• Y • • 0•1 BYTES TO BE TPA,1SFEPEO 
1968 •••• CALLING 5ECUENCEt 
19~9 •••• BL ~AUF 
1910 •••• Ow •NN WHFRE •NN IS lHE NEGATIVf OF THF NOo OF BYTES 

1913 
1974 
1915 
1976 
1977 
197!! 
1'179 
1980 
I 9Jll 
l98i' 
1983 
1984 
1985 
!'1~6 

1?87 
1983 
1989 
19'10 

STMT 
NUMBER 

1991 
1992 
11193 
1994 
1995 
I 9"'6 
1997 
199'3 
1999 
2000 
2001 
2ro2 
2~03 
2004 
2005 
2006 
2007 

2009 
2010 

2014 
2015 
2016 
2017 
.i:O 111 
2019 
2020 
2021 

2024 
2025 
2026 

RAUF 

RRU2 

PBUJ 

LAL 
P5HL 
XL 
LZI 

'LXI 
XAY 
LNXL 
ti 
XAL 
INCA 
XAL 
HlU 
PSHX 
LXI 
HEIT 
POPX 
P5HL 
RAL 

FIUFR 
BUFR 

RBUJ 

• 
FLAG 
6oRBU4 

GlT w OF BYTES TO t!E REAO 

INCREMENT L IF PAGE BNORY CROSSEO 

SAVE 

C <• BIT SPECIFYING WHICH TABLE TO BE USED 

ROCKWELL CHT/FOC DEMOr~STRA TOR L6611 • FDC ROUTINES 

SOURCE SUTEME'lfS 

LAI ETAUtUO 
St<C 
LAI ETALoUO 
LLA 
LAL LOAD CORPESPOIOING BYTE FROM ATBLE 
POPL 

RBU5 S"XL STORE INTO SCREEN AREA 
B R8Ul 
Ol 
INCA 
XAL 

RAUi OY 
l"CA· INCREMENT COUNT 
BNZ P8U2 NOT DONE YET 
XL 
POPL 
RT 

RllU4 POPX 
R ROUS 

•••• SUBROUTINE WR IT WRITE LINE TO SECTOR 
loRIT BL SET SET UP OMAC AND START FOC 

ow BAL 
Dll BAUW 
Ow ... ws 
BL wFDO WAIT UNTIL TRANSFER FROM BUFFER TO DISK IS DO 
B lllRIT OPERATION NOT COMPLETED SO RETRY 
RT 

•••• SUBRDUTINl WBUF •• TRANSFER LIN[ TO WRITE BUFFER 
•••• Zoll ADDMESS START OF ur;r IN SCREEN AREA ON ENTRY 
•RUF LYL GET • OF 8YTF.S TO BE WRITTEN 

I 671 

I 681 



711? HOCl<WfLL CRT/fOC DEMONSTRATOR L66\l • FOC ROUTINES I 691 

llOM •• COllE •• MIG STMT SOURCE STATEMENTS 
AODH 11 12 13 ,'JlJ'•HfR 

07B9 tlb10&) 7f 0100 ?0('7 LAI AUFR.L 
07flR d6!061FD 0100 2028 LAI 'lUFR.U 
OMl'l ':>R 2029 PSHL 
0711E 55 2030 XAY 

0 7tlF 5'> 2~J2 lllBUl XAY 
07CO )R 20)) L"'XL LOAD NEXT BYTE FROM SCREEN AREA 
07Cl C5 07C5 2014 H WBUZ 
01CZ ~1 2035 XAL 
07C3 •Z 2036 l"'CA 
07C4 S7 20)7 XAL 

07C5 20311 lO!IUZ EOU 
07C5 "Ulllll 2039 PSHX SAVE 
01Cb 'l3133 4~) 00?1 2040 LXI fLAG 
07C7 02 OA 07DA 2041 Ahl 6• •BUit 
07C9 9f I If.> 2~42 PCJPX nns WAY FOR E!ICOIC 
07CA 86(0b)93 091!0 2043 LAI A TE •UO CONVERT FROM ASCII TO EBCBIC 
07CC ~b 2044 PShL 
07CO All 12tll zn,.5 LAL 
07CE '>A ('041> POPL 
07CF 33 2047 WAU5 ~>'• x L STORE INTO BUFFER 
07CJO C,4 07U4 2048 B weuJ 
0701 'i 7 2049 XAL INCRE"4E"'T L IF PAG!: BNORY CROSSED 
07U2 42 2050 INCA 
0703 ., 7 2 O'o I XAL 
0704 55 2052 "'flUJ XAY 
0705 42 2.153 PKA INCHf.MENT COUNT 
01Dt. 22 r<F 07iJf 2054 HN/ 111BUl NOT DONE YET 
01nr. '.>A 2055 f•OPL 
0709 5[ 20'>b RT 

07UA 1.21721 2058 •IW4 PCIPX 
0708 CF 07Cf 20'>q I! wBUS 

2062 •••• SUAROUTINE SNE •• STOHE NUMBER ENTRY INTO SPECIFIED LOAATION 

111?. HOCKoE.LL CRT/FOC OEMO,,.STRATOR L661 l • FOC flOUTINES I 701 

ROM •• coor •• A Rb STMT SOU>ICE STATEMENTS 
AOOR 11 12 13 NU"flfR 

<'~(, 3 .... NU,.HEll ENHRED INTO DIGIT BUFfER IS CO,,.VERTEO TO BINARY ANO STORED 
C 1Jblt .... INTO Tl<E SPECIFIEO LOCATION 
2065 .... CALLING SEOUENCEI 
20~6 .... AL SN[ 
201>/ .... D• <LOCATION WHERE VALUE JS TO IJE STORED> 
(!(;,,fi .... !I <ENTRY MADE> 

07LlC "Hl2ttl 206" SNl LYL 
0700 •JJ()j 42) OOcl cv7o L1. I FLAG 
070f. oc r2 orn ?011 ARF ••SNEl NO [p,jTRY WAS MADE 
01EO 99 ( 19) ~OU4 2072 Rll 4 CLf AR NU'IRER ENTRY FLAG 
07El 'lAIOAlCC OOH 2HJ LXI 08U UPPER DIGIT OF DIGIT BUFFER 
07E3 70 t'O 14 L 
07E4 ~" 207'> HC 
01E5 4h 201 .. RAL MSfl • 2 
01EI> ,., 2H7 s 
07[7 ,.,, 201~ >IAL M~O • • 
07l~ 'ob 207" RAL MSO • 8 

07E9 uf 2000 A MSD • 10 
01E• ~1 20111 OECX POINT TO LSD 
01EH t>F 201!2 A 'ISO • 10 • LSD 
07EC 60 2 <J!!] XY 
01EO lb 2~114 SNXY 
onr ADl20 101 0000 20<1'> LAI IOO 
0 7E.F 11 20df• s ... 
07FO 75 ?0!17 5 
07f I !£ 20'lA >IU 
07F2 IC 2009 'iN£ I R'il\I 1110 ENTRY MADE 



1/12 

ROM ,,CODE,, ARr, STMT 

MOCKwELL CRT/FDC DEMONSTRATOR L6~11 • FDC ROUTINES 

SOURCE STATEMENTS 
ADDA II 12 IJ NU~HfR 

0800 
0801 
0803 
0804 
0805 
0807 
011011 
OSOA 
01!013 
o8oc 
0801) 
OS Of 
0810 
0811 

0812 
0814 
0815 
OR lo 
0817 
081'1 

081A 
081C 
08111 
OBIF.: 
081F 

7112 

ROM 
ADDA 

0820 
0821 
0823 
0825 
0826 
082R 
082A 
082Fl 
082C 
0820 
08i.'[ 
0830 
0832 

0833 
083"> 
0836 
0837 
0831! 
0839 
083A 

0838 
083C 
0830 
083f 
0841 
0643 
01144 
0846 
0841 
08411 
0841 
01141! 
08"0 

A8C281 
8ACOAICE 
6F 
75 
t16C06l IA 
6F 
25 f\O 
il'i09 611 
f>l 
15 
A8C7.61 
28 •11 
IC 
l[ 

8ACOAICE 
10 
42 
75 
A"> 12">1 IA 
">E 

d6C06lFE 

"' f>F 
75 
SE 

•• COCJE •• 
11 12 13 

HJ Cll 421 
02 B3 
CA 4E 
jj (33 421 
0 I B 7 
CA 6ll 
%136 451 
70 
42 
75 
dACOAlDI 
211 AO 
5E 

DI 0"> 
21 
AS 
FCl9C llCI 
AF 
21 
AA 

51.l 
59 
92C121f'O 
BACOAltF 
66106lU 
17 
66106126 
71 
77 f 
d61061P9 
11 
86106126 
11 

0031 

FFE5 

0800 
OOUl 

0811 

0~31 

0001 

AllG 

0021 
OBJJ 
054E 
0071 
OllH 
05b8 
0030 

OU2E 
Ct820 

oeas 

OB?.5 
O'S37 
ooso 

08i'l 

0100 
0100 
ooc5· 

0.00'1 

0006 

0009 

2091 
2092 
2093 
20'11t 

ORG 
• ROUTl"E TO INCREMfNT SECTOR NOS, FOR L ANO D COMMANDS 
• SECTOR INCREMENT AND SECTOR STOP READ MAY BE CHANGED 
• ALSO CHANGE SECTOR STAMT IN ROUTINE SU2 

2096 • CALLING SfQUENCEI 
2097 • BL LS" 
209S OW #01 INCREMENTING VALUE • MUST ~E ODO I c 11 
2099 OW #XX EXIT WHEN THIS SECTOR IS ENCOUNTERED 

2101 
2102 
2i03 
2104 
2105 
2106 
2107 
21011 
210'l 
2110 
2111 
2112 
2111 
.!l l~ 
2115 
2116 
..! 111 
7118 
2119 
2120 
2121 
.?122 
ll23 
2124 
2125 
212t. 
21?7 

STMT 
NUMHER 

2131 
2132 
2113 
2134 
21JS 
21J6 
2137 
2138 
2139 
2140 
2)41 
2142 
211t) 

1.1 .. ; 
2\<t6 
2147 
2148 
2l 1t9 
2150 
21r,1 

111;3 
2154 
2155 
2151> 
i'157 
i'158 
'1!159 
211>0 
211>1 
2162 
cl bl 
21 f>4 
2165 

LSN LAL 
LXl SCTR 
A 
s 
LAI •27 
A 
BN LSNl 
AISK #Ol 
NOP 
s 

LSNl LAL 
lir<E LSNZ 
RSK~ 

LSN2 RH 
•••• SURRQUTIN[ INCS 
INCS LXI SCTR 

L 
lfloCA 
s 
AISI< •21 
RT 

•••• END OF TRACK SO 
LAI •Ol 
SD 
A 
s 
RT 

INCREMENT SCTR NO, 

IF NfGt PASSED SECTOR 26 

SECTOR NO, • 26 • NEW SECTOR 
PlCK UP EXIT SECTOR NO, 

Tl~E TO GET OUT 
GO DO JT AGA!Nt NOT DONE 

INCREMENT srCTOR IN SCTR 

GO TO NHT O>;E 
SCTR <• 1 

INCREMENT TRACK 

ROCKllELL CRT/FDC DEMONSTRATOR L661 l • FDC ROUTINES 

SOURCE STATEMENTS 

Ml LXI FLAG 
llEIT 6tM3 BRANCH IF ASCII MOOE 
BL oL 

M2 LXI FLAG 
BllT 7tM4 
BL WT DELAY APPROX 5 SEC 

M<; LXI TRK 
L 
INCA INCREMENT TQ NEXT TRACK 
s 
LXI T20 
l:INE Ml HAVE 20 TRACKS BEEN READ 
RT 

Ml RL MTXO 
NOP 
e '42 

M4 BL VOEL 
ow 150 APPROX 250 MS 
NOP 
n '45 

OST PSHL SAVE RETURN 
Xl SA\IE Z 
LZI 8UFR REAO/llRITF: BUFFER 
LXI BUFR 
LAI IC'S 
SN E 
LAI •09 
SN R 
SN R 
LAI 106 
SN 0 
l Al 109 
SN R 

DES 
DES 

DES 

DES 
DES 
DES 
DES 

DES 
DES 

DES 
DES 
DES 

DES 
DES 
DES 
DES 
DES 
DES 

DES 
DES 
DES 
OES 
DES 
DES 
DES 
l'ES 
OES 
DES 
DES 
DES 
DES 

c 111 

c 721 



7112 ROCKWELL CRT/f'DC DEMONSTllATOR L66ll • f'DC ROUTINES c 13) 

ROM •• CODE •• ARG STMT SOURCE STATEMENTS 
ADON II 12 I 3 NUl'Bf'R 

084E 8610611JF 0040 2166 LAI 140 DES 
0850 7J 2167 SNltL BLANK, SAVE BUFR POINTER DES 
0851 t1AIOAIC9 0036 2168 LXI f'NS DES 
0853 18 2169 LDClt LOAOt ltL DES 
0854 00 65 0865 2170 t•_ OST2 DES 
0856 1161061Bf' 0040 2171 LAI 140 DES 
08S8 72 2172 SNClt STOREe XL DES 
Oll':t9 8A IOAICA 003'5 2173 L ll I FIS DES 
085A 78 2174 LOCI< LOAD, XL DES 
08Sc liO 65 086S 2175 BL OST2 DES 
08SE 1!61061 Bf' 0040 21 7'-> LAI 140 FILL BUFR llITH BLANKS DES 
0860 l7 2177 OSTl SN DES 
08i>l EO 0860 21711 ll DSTl DES 
0862 SY 21 7'l XL RECOVER z DES 
0863 SA ll80 POPL RESTORE RETURN DES 
086" !:>E 21Rl RT DES 

0865 SF 2183 OST2 SC DES 
0866 1)0 11 0871 2184 IJST3 RI. BIN DES 
Ol!b8 so 21R'5 f<C DES 
08119 iJA 13A 6<'1 0111!0 2186 A!SK 128 
086A 61 2187 NOP 0£5 
0868 23 f'O 0870 2188 Bl DSTX ZERO • THIS BYTE COMPLETED DES 
086D BAl3A 621 0080 2189 AISK 128 
086E 21 21'1' NOP DES 
086F E6 0866 il91 8 DSTJ DES 
0870 SI! 2192 DSTX Rl DES 

0871 46 2194 Bll\t RAL SET CARRY DES 
0872' 'H1111 219'; PSHA SAVE A DES 
0873 !J61061 tlF 0040 2196 LAI 140 DES 
087S 17 2197 SN SPACE DES 
0876 8610fllOE OOFl 2198 LAI •Fl EBCDIC DES 
0878 66 2199 SKC DES 
081 .. 8'>10610F OOFO l2'00 LAI IFO EBCDIC 0 DES 
0871! 77 i'201 SN DES 
087C ~61161 2202 POPA RECOVER A DES 
0870 5E 22'03 RT DES 

7112 ROCKllELL CRTIFDC DEMONSTRATOR L66ll • FDC ROUTINES I 141 

ROM •• CODE •• ARG STMT SOURCE STATEMENTS 
ADDR 11 I2 13 NUMBER 

2205 ORG 

2207 • SUBROUTINE TO MODIFY THE TRANSFER OF DATA TO ASCII CHARSt 
2208 • THE TRANSFER IS DIRECTLY TO/FROM THE SCREEN IMAGE AREA 
220'.I • CHANGE RECORD SIZE R TO 80 BYTE RECORDS 

08110 2i' 11 MTX EQU • 

0880 01 05 0885 2213 BL 'ITXO 
0882 21 2214 NOP 
0883 5F BC 065F 2215 B EXl 

2217 • START AT REG INNING OF SCREEN IMAGE AREA 

0885 CE 26 072'> Zi.' 19 MTXO AL SU2 
0887 FD 000<! l220 Dll #02 START llJTH SECTOR 2 
08118 1Hl37 601 OOUl .!2ll LZI l 
0889 113133 •?I 0021 ??72 LXI FLAG 
081lA OJ A" 08A6 22?3 1!8T 5oMTXD .o.-.M. REQUESTS MODIFJCO SCREEN DUMf' 
081!C tlA lOAI Oi! OOF 0 2224 LXI RSB 
0811£ 11610614F FnlO 2225 LAI •80 2•S COMPLE'IENT OF DESIRED RECORD SIZE 
0891) 15' 2?2b s 

08'<1 fq(y~ UYI U4i'( <:7211 dL SET •"'• REOUESTS MODIFIED SCREEN LOAD 
0119/ 7F 0080 2729 0111 OMAL 
0893 37 oore 7.230 Dll DAUR 
08114 FD oon2 .??31 OOI 'IRS 

0895 rr 19f Rrl 04Y2 2233 MTX3 BL llFOO llAJT FOR OPERATION TO COMPLETE 
08 .. 6 A• CllU~ 2234 R MTX2 ERROR SO RETRY 
0897 IJ~ 00 0~00 2?:J5 RL LSN INCREMENT SECTOR NUM8ER 



7112 ROCKWELL CAf/,OC DEMONSTRATOR L6611 • F'OC llGUTINU 

ROM •• r.oor. •• AIU; STMT SOURCE SUTEMENTS 
AOOR 11 Ii 13 NUMHf'A 

0899 FE 0001 2236 ow 1101 INCREMENT SECTORS BY l 
089A ES 00 li\ 2237 ow •IA EXIT AT SECTOR 26 
089!' 81 011!31 2238 R MTX6 

.!240 • RESTORE RECORD SIZE TO 128 BYTES 

089C •HC37 601 0001 .!242 LZI I 
08'i10 6Al0Al02 Ou FD 2243 LXI RSB 
0891'" 86!06l7F FFdO .!244 LA I -128 2•S COMPLEMENT OF DESIRED RECORD LENGTH 
08Al 75 224S s 
08A2 Cf: 36 01 JI\ 2246 BL CU2 CLEAN UP ANO EXIT 
08A4 AS 08A5 2247 B ••l 
08A5 5E 2?.48 RT 

08A6 llA!0Al02 OOFr 2250 MTXO LXI RSB 
OB All 116(06)50 FF AF ??SI LAI •81 2•S COMPLEMENT FOR WRITE RECORD SIZE 
OBAA 7S 2252 s 
OBAB F•H'N 69) 042E 2253 BL SET 
08AC 7F 00'30 2254 ow DHAL 
08•1) H1 004~ 2255 ow OMAU 
OBAE FB 0004 2256 ·OW 'llllS 
08AF 21 2257 NOP 
08li0 '15 08-15 2259 B "TU 

0881 li3C33 4?l 00.?l ?260 MTX6 LXI FLAG 
081!2 ~8 cc OllCC 2?61 BBF StMTltl DON'T LOAD ADDRESS REGS, IF READING 

2263 • IF ERRORt RESET DMAD CHANNEL ADDRESSES TO START OF CRT LINE 

0884 8AC0AICE 0031 226S MTX2 LXI SCTR CONVERT SECTOR II TO LINE II 
0886 70 U66 L 
081H 01 53 08lll ?267 BL "°PYS 

7112 

ROM ,,COOE,, ARG STMT 

ROCKlllELL CRT/FOC DEMONSTRATOR L66ll • FOC ROUTINES 

SOURCE STATEMENTS 
ADDA 11 12 13 NUMPER 

0889 
08!!B 
08BC 
0880 
088E 
08CO 
08C2 
08C3 
08CS 
08C7 
08C9 
08CA 

o8cc 
oeco 
08CF 
0801 
0802 

0803 
0805 
0806 
0807 
08011 
0809 
080• 
080~ 

08nc 

AS!2Sl81 OO'IE 
75 
ADl?ll 101 0000 
44 
"E 25 25 
86106lFR 0004 
ll3<3J ,.,., or21 
03 C7 08C7 
66C06lF3 OOOC 
o;A<OAlOJ orzc 
45 
4E 2b i'6 

t.OCi'O 
4E 27 
CA 4Z 
21 
9!'> 

701 0000 
27 
0!'>•2 

Ot!9S 

clA!OAIDl 
JS 

ooze 

SD 
46 
!>O 
4b 
uF 
7S 
"iE 

2268 
2269 
Z210 
2271 
2<'7i' 
2l73 
2?11t 
2i'7S 
<!216 
1!?77 MTX4 
l27R 
079 

2281 
2282 
2?113 
ii.'2('.4 
22tl"i 

MTXl 

AISK 
s 
LAI 
MOR 
OUT 
LAI 
LXI 
Bf!T 
LAI 
LXI 
HUL 
OUT· 

LI.I 
OUT 
RI. 
NOP 
It 

LARLtDCD 
•04 
FLAG 
5tMTX4 
#OC 
SCPO 

LARUoDCD 

1100 
LRLlltOCD 
SETC 

MTll.3 

2288 • MULTIPLY BY 5 SUBROUTINE 
2289 • ENTER WITH NO, IN A 

SCREEN AREA OFFSET 88•S•STRT SCTR II 

LOWER 6 BITS OF ADDRESS 
lllR!TE OPERATION 

ROD OPERATION 

UPPER 6 RlfS OF ADORES~ WITH CONTROL BITS 

MAKE SURE OMA RL IS> RECORD SIZE B 
RESTART FDC OPERATION 

22'il0 • EXIT WITH RESUl.T IN A AND SCPD 
22~1 • DATA AOOHESS IN X POINTING AT SCPD 

2293 
2294 
2295 
?;>'i16 
n<11 
Zi'CJH 
Z<''H 
2lu0 
.?301 

.. PYS LXI 
s 
RC 
RAI. 
MC 
MAL 
A 
s 
Al 

SCPO 

l•N 
ovrMFLOW AT THIS POINT WILL RE THAO•N AWAY 

S•Nt OY£RF1.0W HERE Wll.1. RE IN CARRY 
SAVE llFSUL T 

c 751 

c 761 



7112 ROCKWELL CPT/FDC DEMONSTRATOR L66l1 • FDC ROUTINES c 111 

ROM •• COllE •• ARG STMT SOURCE STATEllENTS 
ADllR Il IZ I 3 NUl'l:lER 

i?lO'\ ORti 

ZJOS • SUBROUTINE TO CONVERT DATA JN BUFrER TO ASCIJ•HEX FORMAT 
230,, • A'llO TRANSFER IT TO THE CRT SCREEN AREA 
2307 • CALLING SEQUENCE! 
23011 BL RIO 
2309 • ow -xx WHERE XX IS THE NO. Of BYTES TO BE CNVRTEO 

0900 A81l81 2311 RIO LAL COUNT I"I A 
0901 58 2312 PSHI. SAVE RETURN 
0901 !>9 l313 •1. SAYE SCAHiii POINTER 
0983 911121Fn 0100 23ilt LZI RUFR 
090S tsA I Oll 7f 0100 lJIS LXI BUFR 
0901 SS 2316 MIDI UY AYTE COU"IT INTO Y 
0908 l>l 18 0928 2317 BL LHXA CONVERT LEFT HEX DIGIT 
090& 59 ?1111 XL POINT TO SCREEN AREA 
0908 l7 231 'I SN STORE LEFT ASCII•HEX DIGIT 
090C itf. u90E ?3?0 R PJ03 
090D t.91A9 A91 OlOA 2J21 Ill INZS 
090[ S9 232? Rl03 XL 
09CIF uz ,, 09<!'> ?.323 llL PHXA CONVERT RIGHT HEX DIGIT 
0911 S9 <3?4 XL POINT AT SCREEN AREA 
0912 J7 ?32S SN STORF. RIGHT ASCil•HEX DIGIT 
0913 ')5 091~ ~3Zt. R RI04 
0914 E9CIU A9• 0311A 2Jl7 RL INZS 
D9lS 30 f2C721 00?.0 232A RIU4 LAI •20 
09l1 37 "329 Sil 
D9lll 9A 09llo 2DO Ft RIOS 
091'1 E9C89 ACll 030A 2'!31 RL INZS 
09lA ')9 233? RIOS XL 
091A 13 2333 INCX INCREMENT BUFR POINTER 
09lC 9f. 091E ?.334 fl RIOZ 
0910 t:CIC89 A91 OlOA 2no; HL INZS PAGE BOUPlOARY 
091F' s .. 2JJE> RID? XAY 
091F .. 2 2337 IlloCA J!ll:REMENT RYTE COUNTER 
0920 Z? 117 0907 2131' '!NZ AIOI lloOT OOHE 1 DO ANOTHER BYTE 

7112 ROCKllELL CRT/FDC OEMONSTRATQR L661l • FOC ROUTINES I 781 

ROM •• cotlr •• AR!J STMT SOURCE STATEME~ITS 
ADUll II tl n "IUMHEll 

0922 .>9 Z339 XL POINT TO SCREEN AREA 
0923 '>A 2340 POPL GET RETURPl 
0924 SE 2341 AT 

.?.Jtol • ROUTINE TO CONVERT B1NA~Y TO ASCil•HEX FORMAT FOR NEAOABILITY 
2344 • IF T-o DIGITS DESIRED ALllAYS DO LEFT DIGIT FIRST 
234'> • CALL ROUTINE WITH Zoll POINTING AT llYTE TD BE CONVERTED 
.?3to6 • EXIT lllTH ASCII•Hf.X IN A 

092!> 711 i')ltll RHXA L 
0926 45 2:l49 MOL A(~OSITION RIGHT DIGIT 
09Z7 7'> 23c;n s OVERLAYS ORIGINAL BYTE I I I I I I It I I It 

09711 8,, lOl>lf n OOOF ?3">1 LHXA LAI •OF 
092A 45 2)52 l'DL SET UP TO CAUSE OVERFLOW IF 11> 9 
0928 1.c; 12!>1 F9 00011 ?JC.3 AISK '°" SK JP If N ~ 9 
09211 A'iC2510b COf9 2J'>4 AISK •F9 N <• Cl 
092F 01 23~S NOP AL\<IAYS SKIPS 
0930 A<;C2SJ!!E 0041 23!>6 AISK .... 30•N OR 40• CN•91 
0937 bl 23!>7 NOP 
0933 '>~ 2J~n llT ASCil•HEX IN ACCUM 



7112 ROCKWELL CRT/FOC DEMONSTRATOR L66ll • FOC ROUTINES ( 791 

ROH •.CODE•• AAG STHT SOURCE STATEMENTS 
AODR II !2 13 NUMl:IER 

2360 OAG 
?361 •••• ASCII TO EBCDIC TRANSLATION TADLE 

091!0 2362 ATE EQU • 
0980 BF 00"0 2363 ow #40 DEL 
0981 BE 0071 2364 C:,W #71 CYCLES DES 
0982 BA 007!> 2165 Ow #'I'S RT !!RACE DES 
0983 llC 0073 236'!> 011 #73 08L VEPTICAL BARS DES 
0984 88 0074 2367 ow #74 LFT BRACE 
0985 56 OOA9 236A 01. U9 1 
0986 57 OOA9 2)69 0"' 08 y 

0987 c;a OUA7 2370 Ow •A7 x 
0~8A 59 OOA6 2J71 Ow #A6 w 
0989 SA OOA5 2)72 Ow OS v 
098A SR 00.U 2373 ow U4 u 
098'1 c;c OOA3 2374 Ow 03 T 
091!C 50 OOA2 ?.375 ow #AZ s 
0980 b6 0099 i!J7f> Ow •99 p 

098l 67 00~11 2377 ow 1198 0 
098F 68 00?7 2378 ow #97 p 

0990 b\I 0096 2379 oi. •9b 0 
0991 bA 00"5 2380 011 #9S N 
0992 68 00'14 2381 O• #94 M 
099) 6C 00\l) 231<2 ow •93 L 
0994 6ll 0092 21h3 ow #92 I( 

099'> l>E 0011 231l4 0• •Ill J 
0996 76 00tl9 ?385 ow •89 I 
0997 77 00118 2Jhb ow •88 H 
0998 711 OOfJ 7 23'<7 Ow #87 G 
0999 79 OO'Jf> 2 31!11 oi. 186 F 
099A 7A 008'> 23A9 Ow •&5 E 
099£1 78 00114 2390 O• #84 [) 

099C 7C 0083 2391 Ow #83 c 
0990 70 0082 23\l? ow #82 8 
099E n: 0081 2.)93 O;oi •81 A 
099F l!F 0070 2394 ow #70 SHOAT LFT SLASH DES 
09AO ~2 00!>0 2H5 ow #60 
09AI 87 0078 2H6 O• •78 UPSIDE DOWN v Of'S 
09A2 88 0077 l397 Ow #71 RT BRACKET DES 

7112 ~OCKWELL CAT/FOC OEMO~STAATOR L661l • FOC ROUTINES ( BOI 

ROH •• couE •• ARG STHT SOURCE STATEMENTS 
ADDA I I I 2 I 3 'IUMhEP 

09A3 80 0072 23911 ow 1172 LFT SLA$H DES 
09.U H 0076 2399 ow #76 LFT BRACKET DES 
09A5 If> OOE9 i•OO D• •E9 l 
09A6 17 OOE~ 2•01 011 #EB y 

09A7 18 OOE7 2"02 D• •E7 x 
09A9 19 ODE!> 2•03 ow #[6 " 09A'J IA ODES 2•04 Dll •ES v 
09AA li;I OOE4 2405 o.i •E4 u 
09Ad IC OOlJ 2406 011 •El T 
09AC 10 OOE2 2407 D• •E2 s 
09AD 26 0009 2408 011 •OV A 
09AE 27 000~ 2•09 Ow flDB Q 

09AF 2e 0007 2410 ow •117 p 

09110 29 001)6 2 .. 11 ow 1106 0 
091:11 ZA 0005 2 .. 12 Ow #05 N 

0982 211 0004 2"13 ow 104 "' 0991 2C 0003 2<tl .. ow 103 L 
09H" 2[1 0002 2"15 ow •Ol K 
0985 2E 111101 2416 ow •Ol J 
09tj6 36 00(9 2417 ow IC9 I 
0987 37 nOC'I 2418 Ow •CB H 
091111 38 OOC7 2419 ow •C7 G 
091:19 jQ OOC6 2420 011 •C6 F 
09811. 3A ones 2421 D• •CS r 
09911 3~ oOC4 2422 011 #C4 D 
0911C JC OOCJ 2423 ow •Cl c 
Olll!D lO OOC2 2424 D• IC2 8 
0911f. j[ O~CI 2425 Oil •Cl A 
091:1F 83 oo7C 2 .. 26 Ow "7C " 09CO 90 006F 2427 Ow '6F ? 
09Cl '11 UOt.E 242d O• •6E > 
09C? II) 007E 242'1 D• OE • 
09C3 1:13 oo .. c zuo 011 •4C c 
09C4 Al VOSE 2431 ow •SE I 
OllC5 tit; O~IA 2432 ow • 7A I 

OllCf. 06 OllF9 l4J3 Ow •F9 9 
09C 7 07 001'~ 2434 0• """ 8 
09Cll Od OOF7 2430, Ow •F7 7 



1/IZ ROCKWELL CRT/FOC OEMO!'!STl<ATOR L661 l • FOC ROUTINES I 811 

ROP4 •• COOE •• A Rb S1'41 SOURCE STATEMENTS 
AODR II 12 13 NU~'t!fR 

09C9 09 001 6 2•36 Ow •F6 6 
09CA OA OOF5 2437 ow •f 5 5 
09Cil 08 JOF4 2438 [IW #F4 4 
09CC oc OOF3 2•3~ Olli •F3 3 
09Cl) O[J MF/ 2440 D• •F2 ? 
09Cf OF O~Fl 2441 Ow •Fl I 
09CF Of O~H l4•2 Olli •FO 0 
0900 9E 00" I ?to43 Oo •61 I 
0901 '!4 OO•'J 2 ... ,. D• .,,9 
09[)2 9F OObO 2"4S O• •bO 
0903 94 C0bl1 ?totob Oo. •l>B 
0904 81 ~O•E 2••7 Ow #4E • 
0905 0 005C 244!' O• •SC • 
09Db A2 0050 ZUll 01> #SO 
0907 ~2 CO~D 2450 Olli , ... o 
09011 d2 007!1 2451 D• •70 
0909 AF 00'>0 2•!>2 ow 150 L 
0901 '13 OObC 24>;3 "" •bC .. 
0908 A4 005'! 2454 (·• •58 s 
09:)C d4 OC7H 2\S5 ow UB • 
090('1 ~o o~ 7F 2to5b [ho •7F 
090F A5 OOC,A ?457 o .. •SA 
09DF i'F oo .. o ~4511 L>w •40 SPACE 
09[0 EO OOIF 2459 '.>• •IF U5 
09El CA 0035 2•1>0 Ow •35 RS 
09l? EZ O~lD ?4bl 0:.1 •ID GS 
09E3 "" 00~? 2•':.? ow #22 FS 
09l4 DR 00~7 i'4b3 D~ •27 E5C 
09[<; co OOJF 241>4 D• #JF SUR 
09E6 t:6 001~ 2•1>5 Da •19 EM 
09t:7 t7 0016 2totl> ow •18 CAN 
011~:11 lH 0021> 24b7 Ow •26 fTR 
09t9 CCI OJ32 24b>I fl• n2 sn1 
O'IE4 Cl 0~1n 24b9 Ow •JD N-1< 
09f.n C3 OO:IC <?•Tu ow •JC DC4 
09[C !IF OO•U 24 71 "" ••O l)CJ 

09l'J En 001.? l•12 D• •12 DCi! 
09[f H 0011 2473 i)W •II OCI 

1112 ROCKWELL CRT°tFOC DEMONSTRATOR L6bll • FOC ROUTINES I 8ZI 

ROH • .COUl • • .tllG :iT"T SOURCE STATE~ENTS 
AOOP II 12 13 NUMt<ER 

09EF H 001n 24,.. ow 110 OLE 
09FO FO OOOF 247!> "" •OF «;J 
09F I Fl OOC( 2476 o. •OE SU 
09F? F2 OUO[; 1:477 ow •OD Ct< 
09r3 Fl oooc. 2478 ow •OC FF 
09F4 F4 OCOti 247'1 0111 ·~e VT 
09FS DA oo?r, 24l<O ow •ZS LF 
09F!o 

,.._ 
000'> Z4bl 0• IOS tH 

09F7 [9 0016 ?4!12 ow •16 llS 
09FI! llO OUiF i'4ill ll• •ZF REL 
O'IF'l Ill "02r 24~• ow •ZE I.CK 
09FA 02 OOi'C. 2 .. b!> O• •?D £NQ 
09Ffi ca 00 .17 2481, Ow 937 EOT 
09FC H 00~3 24d7 ow 103 ETX 
09FD fO f)COi' 24R8 0111 #OZ <;TX 

09f"E FF oon1 Z4b'I Olli •Ol SOH 
09FF" FF" noo~ 2490 ow •OO °'jUL 



7112 llOCKWf LL CRT/FOC DEMONSTRATOR L66ll • FOC ROUTINES ( 831 

ROM • • cooE •• ARG STMT SOURCE STATEMENTS 
ADDR I l 12 13 "IU"!i<ER 

?491 OHc; 
"/49? •••• LOllER TABLE FOR Tl'<ANSLAT I ON FROM ERCOie TO ASCII 

OAOO 2493 ETAL EOU • 
OAOn DD 002? 24'14 Ow 122 
OAOl CZ 0030 2495 ow #JO 
OA02 OR 0027 2496 ow #27 
OA03 8F o~ .. o 24'17 Ow •40 • 
OA04 DC 0023 2498 [hi 123 • 
OAOS cs OOJA 2499 ow #JA 
OA06 I.if 0020 2SOO ow •20 
OA07 Al OOSF 2501 ow •SE UPSIDE DOWN v l)ES 
OAOfl A2 005r) 2502 ow •SD Rr BRACKET DES 
OAO<I Alo 005!l 2SJ3 ow •SB LFT !'lRACl(ET DES 
OAOA !12 ~07lJ 2504 ow #70 RT tlRACE DES 
OAOfl 84 00711 2505 D>I 178 LFT Rl'lACE DES 
OAOC 83 007C Z506 ow •7C DAL VERTICAL BARS DES 
OAOO A3 oosc 2S07 ow ISC LFT SLASH DES 
OAOE ill 007E 2S08 Do UE CYCLES DES 
OAOF 9F OOt>O 2S09 Ow #60 SHO~T LFT SLASH DES 
OAIO co 003f 2SIO ow #JF ? 
OAI I Cl uo3t: 2511 D• •lE 
OAl2 A~ 005F 2512 uw •SF ;: OAI 3 tl~ 0025 2513 D" •25 
OAl4 DJ 00?.C 2514 ow 12C 
OAIS OF 0020 cSIS ow •20 
OAl6 UF 0020 2516 ow •20 
0Al7 ;Jf 0020 2Sl7 Ow 120 
OAlB l)f 0020 c'>ll! ow •20 
0Al9 l)f OOlO 251~ ow •20 
OAIA lJF 0020 2520 ow •20 
OAIA lJF 002~ 2521 ow •20 
OAIC l)F 0020 25l2 ow •20 
OAIO llf 0020 252.3 Ow •20 
OAIE 110 00?.f 2524 ow 12F I 
OAIF tl?. 00?.0 <!ScS uw #20 
0A20 Df 0020 2'i26 ow •20 
OA21 C4 003!1 25?7 ow #JB 
OAZZ DIJ oc?.~ iS28 ow 129 

7112 ROCKWELL CRT/FDC DEMONSTRATOR L66l l • FOC ROUTINES I ''" 
ROM • .COOE • • ARG STMT SOURCE STA TEME:NTS 
AOOR 11 12 13 NUMBER 

OA23 us 002A 25?9 ow IZA • 
OA24 l)H 00"4 2530 ow #24 s 
OA2S l)f 00?.l 2531 ow #21 I 
OA26 Of ao20 2532 ow •20 
0A27 OF 0020 ?.533 ow #20 
OA28 OF 0070 2S34 ow 120 
OA2q OF 0020 2535 o.i •20 
OA2A l)F 0020 253!> ow 120 
OA2B DF 0020 2537 Ow •20 
OA2C l)f 0020 2S38 ow •20 
OA20 QF 0020 2539 0111 #20 
OA2E OF 0020 2540 ow no 
OA2f 09 002!> 2541 ow #26 &. 
OA30 81 007( 251o? ow #7E 
OAJI u .. OO?B ('543 ow #28 
0Al2 ()7 OOZll 2544 Ull •28 
OAB CJ on JC 2545 Ow #JC 
0A34 DI 00<![ 25•" D• #2E 
OA35 OF or?o 2547 Dw •20 
OA31> OF [1020 ?5•R uw #20 
0A37 OF Ofl~U 2s .. 9 ow •20 
OAJR OF 0020 2o;sn ow #20 
OA]q UF 0020 2'>SI ow #20 
OA3A ;JF 002U c552 Ow •20 
OAJB UF 0020 2553 ow #20 
OAJC OF 0020 2-;s .. Ow 120 
OA30 Df on20 2 ... ..,.,, r>w •20 
OA3E OF 0020 2SS!J ow •20 
0A3F OF 0020 ,.,.,7 Ow •20 SPACE 
OA"O OF oo~o cS!>!' DW •20 SUfl 
OA"I UF 0020 £559 ow •20 
OA42 0 0015 2'>1>0 [lW •15 NAI< 
0A41 E.R 001 .. 2 .. bl Ow •I" !lC4 
OA44 OF 0020 251>2 ow •20 CU3 
OA4S OF 0020 2Sl>3 ow #20 
OA41> UF 0070 2Sf.>lo Ow •20 
OA47 IJF 0020 &:~"~ Ow no 
OA"R f I' ooo .. ~S&I> {lw •O" EDT 



7112 ROCl<V[L.L CRT/FDC DEMONSTRATOR L6611 • FDC ROUTINES ( 851 

ROM • • coor •• A Rb STMT SOURCE STAlEMENTS 
ADDA 11 !? 13 NUHB(R 

OA49 OF OOi?O 2567 D• 120 UC 
0A4A I.: 1 OOIE Z!it.8 ow llE RS 
OA4R OF 0020 2569 ow •2'0 Pill 

OA•c UF ouzo 2570 ow •20 
OA4D f9 U016 i?571 ow •16 SYlll 
OA4E UF 0020 2!>7? D• •20 
OA4F UF 0020 2573 Ow 120 
OASD t"8 0007 2S74 Ow •07 BEL 
OA51 F9 0006 2515 ow •06 ACK 
OA52 fA oous 2516 u• •OS ElllO 
OASJ UF 0020 2517 O• 120 
OA54 l)f ooa ?578 ow 120 CU? 
OA55 ilF 0020 .?579 011 120 SM 
OA56 UF 0020 2580 011 120 
OA57 l)f 0020 l5Hl o .. •20 
OA58 E4 0010 2582 Ow •18 ESC 
OA59 [It 0017 2583 ow •17 ET!I 
OA5A FS OOOA 2584 Dlt IOA LF 
OASB OF 0020 ;>o;es D• •20 BYP 
OASC OF 0020 i?586 D• •20 
u5n D OOIC ?587 Ow •lC FS 
OA5f l)f" 11020 2!>80 Ow •20 sos 
OA5F OF 0020 2'>89 uw •20 OS 
OA60 EO OOlF 25?0 ow •If !US 
OA61 n OtllE 2">'ill Ow #IE IRS 
0A62 E2 00 l'J 2!>92 O• •10 UGS 
OA63 u OOlC 2593 ow UC IFS 
OAU UF 01120 2!194 011 #20 Cul 
OA65 llf 0020 2595 ow •20 cc 
OA6" !06 00111 259,, 011 119 f.14 
OA67 1:7 0(118 zo;c;,1 D• •18 CA ti 
OA,,8 l)f 0020 2598 Diii •20 IL 
OA69 n 000'! 2599 ow #08 llS 
OA6A LIF 0020 2h00 D• #20 NL 
U6R OF 0020 2b01 o .. 120 RES 
OAbC OF 0020 2fo02 D• •20 TM 
OAbu ED 0012 2603 Ooi #12 DC2 
0•6E EE 0011 2b04 ow •ll OCl 

7112 ROCKWELL CRT/f"OC OEMO"ISTRATOR L6611 • FOC ROUTINES ( 861 

ROM •• coaE •• ARO ST14T SOURCC STATEMENTS 
ADDA 11 Ii' 13 NUHll[R 

OA6F [f" 0010 2f.05 O• 910 nLE 
OA70 FO OOOF 2t>06 ow I Of SJ 
OA7 l fl OOOE 2601 ow IOE so 
OA72 f2 00110 lbO& ow 100 CM 
OUl Fl oooc i"Mlll llW 1or II 
0AT4 ,. Ulhllt •• .. 111 "~ llltt VI 
0'1 .. l'' 1111~~ ,•11 I l 11• •:u ';MM 

OA16 l'f oc.zo 2fl\2 ow •Zll 
OA77 OF 002u ct.13 ow llO 
OA71j 80 (107r Zt.14 011 97f DEL 
OA79 Of oozo 2615 011 120 LC 
OA7A F6 000? Zf.16 ow #09 HT 
OA711 OF OUii!O 2617 011 1120 Pf 
OA7C FC 0003 2618 01j 103 ETX 
0"70 FD 00112 Z619 Dll 1102 STX 
OA7E FE 0001 2620 011 •01 SOH 
OA7F ff oouu 26~1 ow ion NUL 



7112 ROCK II ELL CRT/fOC OE140NSTRATOR L66ll - roe ROUTtNES c 871 

ROM •• COOE •• ARti STMT SOURCE STA TEMEl(fS 
AOOR 11 ll 13 NUMl!Ell 

2622 ORG 
Zt.l3 •••• UPPER TABLE FOR TRANSLATION FHOM EACDIC TO ASCII 

OA80 26Z4 ETAU EOU • 
0A80 DF IJ02~ 2625 0111 #20 
OA81 l)f OC20 Z626 ow #20 
DAiil OF 0020 26Z7 ow •20 
OAll3 l)f 0020 2t.Z8 D• •20 
0""" OF 0020 2i>i:,9 O• •20 
OA85 IJF 1)020 2f,JO ow IZO 
OAl!6 C6 OuH 2631 ow #39 9 
OAl!7 i:r Ul1J8 2;,32 041 138 8 
OAllll CR 0037 2f,33 D• #37 7 
OA'39 C9 0036 26Jit a" #36 6 
OAtU CA OOJS l6JS Jo •35 s 
OA6A CB 0034 2bl6 o .. #34 4 
uac cc 01133 2637 JW 03 J 
OA90 CD 0032 21>38 l>W #32 2 
OARE CE 0031 Z639 ow #JI 1 
0A8F Cf 0030 2640 Ow #JO 0 
OAllO ')f 0020 2641 ow •20 
OA91 OF 0020 <'.bit? Om •ZO 
0A"? Of 0020 2643 0" •20 
°"Ill l)f oo?o Z6U ow •20 
0A'i4 OF 0020 264S ow •20 
OA95 OF 0020 2646 I)" IZO 
OA96 AS 005.l 2647 D• •SA l 
0A97 A6 OOSll Z61tll D• •59 y 

OA ii! 47 OuS8 2M'> ow •SA )[ 

0A99 A8 OCS7 2650 011 •S7 w 
OA'iA A9 0056 i6Sl Om •S6 v 
OA9B AA 00!>5 26S2 l)" •SS u 
OA9C AR 0054 26S3 O• #S4 T 
OH:> AC OOS'l 26S4 ow #SJ s 
OA'1E uf oozo Z..,SS 0'" •20 
OA'1F uF 0020 l6~,() ow •20 
OAAO OF 0020 2 .. s7 ow •20 
OUl OF ouzo Zl>58 [l)I •20 
OAA? •)f 00~0 ?f.59 o .. 120 

7112 ROCOELL CRT/FDC DEMOr.STRATOR L661 l - FOC ROUTtNES c 881 

ROM •• CODE •• ARG STMT SOURCE STATE•IENTS 
ADDI! 11 12 13 tlUMOER 

003 uF 0020 2f,60 ow 120 
OAA4 OF oozo 2661 ow •20 
OAA5 OF 01'20 2"t>i' O• •20 
OAA'.J AD ~052 2663 D• IS2 Fl 
OAA7 AE 0051 2bM ow •51 Q 

OAAll 'F 00'>0 266C, 0)1 ISO p 

OU9 tJO OOltf 2'>66 ow #4F 0 
OAAh !fl nOltE 2667 ow •"E N 
OU'l 1:12 0041) 266~ D• #40 14 
OAAC H ~C4C 2669 D• 14C L 
OAAO tilt 00.r,11 i:?670 ow #48 K 
OAAE tl5 OOltA 2671 D"' #4A J 
OAAF l)F oo?.ry 267? D\ol #20 
OAl!n OF OOcO 2673 011 #20 
OAl:ll Of 0020 2674 ow •ZO 
OAl42 f)f 00<'.0 2675 Ow •20 
OAA3 !IF 002n 

"" 1!> 
o .. #20 

OAA.r, L.)f 0020 2677 ow •20 
0Al:l5 l)F 00.!IJ 2678 011 •20 
OAB'> <:!(> 004') Z'>79 ow 149 
OA87 !37 O·H~ 2680 D• #48 H 
OAB8 'J8 0047 2681 o.i #47 G 
OA~'l •}9 0046 2682 O• #46 F 
OABA ~A 0045 2683 Diii ••S E 
OABq i!B 0044 2684 O• #44 0 
OAllC '.IC ao.r,3 2685 f)"' #43 c 
OABD f!O 004? <!68'> ow •42 II 
OAl!f 1[ 0041 2bli7 ow 141 A 
OAllF uF 0020 261!8 Ool #20 
OACO llF 0010 l61i'i OW #20 
OACI f)f 0020 2'>90 0" •20 
0AC2 llF 0020 2691 ow •20 
OAC3 l)F OOiO ib-i2 O"' •20 
0AC4 OF 0020 2'><;3 Ow •20 
OACc; .JF OOlO 2694 ow •20 
OAC6 •>f 0020 ib"S ow #20 
0AC7 :JF O<J~O 2696 Ow •20 
OACil OF oo.:o 2697 o• •20 



7112 HnCK•ELL CRT /fOC OE MONS TR HOR L6611 - roe ROUTINES ( 191 

ROM • • COl'l£. • ARli STHT SOURCE STATEMENTS 
AOOR 11 '' 13 

llUMBER 

OAC9 UF 002n 2""" Oil #20 
OACA UF 002~ 2F.'i9 [JW 120 
OAC!I ur 0020 270~ Dir •2~ 

OACC lir 0020 c7~1 U• •20 
OACD OF 0020 iU02 D• •20 
ucr or 0020 2701 Q)j •20 
OACF" uF 00.!0 27l•it o;,, •20 
OAOO t)f' OO?C• 210<; fl" •20 
OADI Uf' UO.!O 21~,, O• #20 
OAOi:' ur oozo 00, ow •20 
OAO:l UF 0020 '!70'1 ow •20 
OA04 ur 0020 270Q 011 •20 
OA05 or uozo 2710 O• •cO 
OAOI> AS 007A Z7 I I 011 .,, z 
OA07 66 001•1 n 12 0111 •79 y 

OA08 87 0078 l71 l 011 •78 K 
OAO<; (I(] 0071 2711t l) .. •77 .. 
OAOA ':19 00711 271"> !hi •76 v 
OAOh 'IA 007'> 271f> fl,j 015 u 
OAOC ~ll 0074 2717 o• # 14 T 
OADD Bt: 0073 2718 I>• 03 s 
GAO( l>F 0020 .!719 ~· •20 
OAOF DF" 0020 zuo 011 •20 
OAEO OF 0020 2721 U• •20 
OAEI Uf' 0020 27<'2 Dw #20 
OAE:? l)F" 0020 27i'J Ow •20 
OAE.3 OF 0020 l724 0• •20 
OAE4 Of' 0020 272!:> 0• •20 
OAES DF" o~zo 272!> ow •20 
OAE6 1)() 0072 2727 0"' •72 R 
OAE 1 d( 0071 l7i!ll ('I"' •71 Q 

OAEB 8F" 0070 272-1 D• no p 

OAE9 90 oo,,r 2130 011 #6F" 0 
OAEA 91 006f. 2731 O• •6E N 
OAEB 92 00!.CI 2732 ow •60 M 

OAEC 'il 006C l733 011 #6C L 
OAEO 91t O~M~ l7H 0• •118 K 
OAEE ~5 OOl>A 273'> Dir #6A J 

7112 ROCKWELL CRTIF"DC OEllONSTRATOR L661l • FOC ROUTINES I 901 

R014 •.CODE•• ARG STMT SOURCE STATEMENTS 
AODR II 12 1 l NU"Ul'R 

OAEF OF 002Q ?.736 ow •20 
OAFO Of 0020 2737 ow •20 
OAFl OF" 0020 2738 0111 •20 
OAF2 OF" 0020 ?739 Ow •20 
OAFJ OF oozo 27"0 ow 1120 
OAF4 OF" 0020 2 741 ow •20 
OAF'S OF ~02Q 27"?. 011 #20 
OAF6 96 00!>9 ?HJ ow #69 
OAF7 97 0068 27'.4 Dll •68 H 

O&Fll 98 0067 274<; u• •1>7 G 
OAF9 99 00fJ6 274'.> o .. •66 F 
OAF'A 9A 006!:> 2747 ow #(,5 E 
OAFB 9R 006• 27411 D• •6• D 
OAFC 'IC oot.J 2749 011 •bl c 
OAFD 90 0062 i!750 o.i •62 R 
OAFE '1£ 0061 2751 D1t •l>l A 
OAFF uF 0020 Z1Sl 011 •lO 



7/IZ 

ROM ,,CODE,, ARG ST~T 

ADDR II ll 13 ~UMBEP 

7/lZ 

ROM ,,COVE,, ARG ST~T 

ADDR 11 le 13 r;UO!Rfll 

oeoo 
oeoz 

OBOJ 
0805 
OB07 
OBOA 
oeoq 
OBOA 
OBOfl 
OBOC 
OBOJ1 
OflOf 
Ol!OF 
OlllO 
0811 
0812 
01:1 l J 
OB14 
OBl5 
ORI~ 

01! I 7 
OFllll 
ORI 'I 
ORlA 
OlllR 
OBIC 
OBI(, 

OPIE 
OR IF 
OllZI 
OR2l 

CE ?~ 
FF 

OAO? 
0 7?•, 
0000 

d~COAllb 
C9 4D 

noE.,, 
04t:D 
00!8 
OOvO 
000<' 
o~no 

OOE:'> 
ourc 
?000 
nu It! 
uvou 
o or A 

or.Fe 
OOF5 
OOF€ 
ouo~ 
000~ 

0001 
uooo 
vOFF 
1; 000 
OOFA 
?OdO 
0 0£'> 
0 OFd 

E7 
FF 
l() 
FF 
IA 
OJ 
FF 
u 
FF" 
no; 
OJ 
QA 
01 
FF 
Ff" 
f[ 

FF" 
00 
FF 
05 
7F 
IA 
04 

AOC?U 
•f lb 
•l 76 
4E 77 

701 oc:oo 
IC. 
7b 
17 

2755 
27'.:>I> 
2757 
27<;8 
27S9 
27b0 
Zlbl 
211..Z 
t'7b] 
l7b4 
271>5 
27bh 
27b I 
2769 
276q 
2770 
£771 
c772 
?173 
?774 
2775 
c77b 
2177 
Z77R 
277'1 
2780 
2781 
27&2 
21e1 
c71:<• 
27&5 

2fH1 
271:18 
27~'1 

2790 
2791 
27'12 

ROCKWELL CH~ roe DEMONSTRATOR L66!l - FDC ROUTINES 

SOURCE STA TEMENT3 

ROCKWELL CRT/FOC DEMONSTRATOR L66!1 • FOC ROUTINES 

•••• 
F•IT 

.... 

SOURCE STATEMENTS 

ORG 
WRITE FORMAT ON CURRENT TRACK 

EOIJ 
f!L SUZ 
0• •OO 

INITIALIZE FORMAT 
LXI Ft:WD 
~L I CBP 
ll• 'l>FW 
[lo •OO 
ow •OZ 
ow 
Ow 
Ow 
ri• 
D• 
ow 
ow 
ow 
uw 
ow 
ll• 
ow 
[l;; 

ow 
O,; 
Ow 
Ow 
ll• 
0• 
O• 

•OO 
•E5 
•FC 
•OO 
'l>FW 
oQO 
#FA 
oF C 
•FS 
•FE 
•OO 
•oo 
•Ol 
#00 
•FF 
•OO 
•FA 
•80 
•E'> 
•FB 

SET TO ENTERED TRACK AND LOWER HEAD 
NO ~ARAMETER USEll 

!!LOCKS 

fORMAT WRITE •• NO 
PR~ JNOEX MARK GAP 
PRf INDEX MARK GAP 
~flFllTRARY 

INTERRUPT 
CHARACTER 
SIZE • 46 

PllST INDEX MARK GAP SIZE<f!RST HALFI 
INDEX MARK CHARACTER 
POST JNOEX HARK GAP CHARACTERCFIRST HALFI 
FORAMT oRITE COMMAND FOR FORAAT BLOCK 
t;CA 
GSA 
llJ FIELD 
GSH 
ID MARK 
TRACK 

SECTOfl 

GCS 
r.cc 
GSC 

SIZE 

1't::CORD SIZE 
GSll 
OAU MARK 

•••• SET llP OCf TO POilllT TO Pl>EFOllMH BLOCK ANO OCR TO POINT TO 
•••• NORMAL FORMAT BLOCK 

LAI 100 
OUT LARUtDCF 
OUT LARUtDCR 
OUT LRLRoOCR 

{ 911 

< 9ZI 



7112 

ROM •• cooE.. ARG STMT 
ADDA 11 12 13 NUMBER 

0825 
0827 
0829 
082A 

0828 
OA2D 
OB2F 
0830 
OliJ? 
OBJ" 
Ol.IJ6 
0838 
ODJll 
OlllC 
OHlll 

OBJE 
0840 
0114? 
0Rlo3 

OU4~ 

OA"7 
0!149 

OA4R 
OR4C 
OR4D 
011 .. i:.: 
0144<" 
08'>0 

7112 

ROM 
ADDA 

OH51 
OHS;> 
01154 
OR56 
OU58 

085A 
OA5C 
OB50 
085E 

OB60 
111161 
OB62 
0864 

01165 
OA,,6 
OB68 

OB69 
0968 

01160 
OB6F 
01171 
01173 
01175 
0876 

OB78 

86(06)0F 
4£ 75 
21 
llE 

86106116 
4E 15 
ADl21> 701 
4[ 17 
"E 4A 
25 DZ 
"E ltA 
24 % 
4[ 51 
21 
Cl! 

OOFO 
75 

OBJE 

OOE9 
15 
0000 
I 7 
42 
ODli! 
42 
01336 
51 

116106116 OOE'I 
4E 15 15 
ADC?D 701 0000 
4E 11 17 

4E 51 51 

4E 4A 4Z 
25 llE 01;3£ 

61 
61 
fJ 1 
,, 1 
61 
61 

•• cooE •• 
11 Il 13 

d7137 60) 
8AIOAl07 
!IEIOEIE6 
4£ 4A 
i!4 llE 

4E 51 
FCC9C llCI 
FE 
IJ6106lFE 

•Z 
75 
60 10 
re 

AUl2D 701 
llAllJAIOl 
75 

4E ··A 
24 E'I 

d6C06lEF' 
•E 51 
•E 52 
CE lb 
21 
Sf llC 

FCl9C BCI 

OR4R 

ARG 

0001 
OOF8 
0019 
42 
083£ 

51 
0537 
0001 
0001 

0&78 

0000 
OOFE 

•2 
OB69 

0010 
SJ 
52 
0736 

065F 

0537 

2794 
2795 
2796 
i!797 

21100 
2801 
21102 
2803 
2d04 
21"0<; 
2806 
2ft07 
<!809 
2809 
21110 
2611 

28H 
2815 
21116 
21117 
2A1B 
?.1119 
2820 
2821 
2d22 
21123 
2~?.4 
2R.?5 
21!;>6 
28?7 
i!8?8 
2112CJ 
21130 
28Jl 

STMT 
NUMeER 

2833 
2834 
28J5 
21)36 
2837 

i!8JCJ 
2849 
2hl 
211•2 
28•3 

2845 
?1146 
28•7 
28•8 
2h9 

21151 
211!-2 
211'il 
2854 

2856 
2857 
2858 

2860 
21161 
28t.2 
21163 
21)64 
281>5 
21166 

2869 
2870 

ROCKllELL CRT/FDC DEMONSTHATOR L66ll • FDC ROUTINES 

SOURCE STATEMENTS 

•••• 

FMTS 

FMT6 

LAl 
OUT 
NOP 
A 

llA IT FOR 
LAI 
OUT 
LAI 
OUT 
IN 
DN 
IN 
RP 
OUT 
NOP 
8 

•FO 
LARLoDCR 

F'MTO 

LEADING EDGE or INDEX ANO START OPERATION 
•[9 POINT TO START OF PHEFORMAT BLOCK 
LARLoOCF 
900 
LRLRoDCF' 
RBBoPDCF' 
F'MT5 
R88oPOCF' 
F'MT6 
FSToF'OC 

•••• SET PTRS ANO START INDEX PORTION Of FORMAT llAITE 
•••• IF INDE~ NOl DETECTED THEN RESTART 
FMTO LAl •l9 POINT TO START OF PREFORMAT BLOCK 

OUT LAALoDCF 
LAI 00 
OUT LRLAoDCF SET TO MAX SO NO PRD8LOMS 

•••• START roe IN INDEX PORTION Of FORMAT ~RITE 
OUT FSToFDC 

•••• SEE If INO[X lS DETERTED 
IN A88oPDCF 
RN FMTO DETECTED SO TOO LATE 

FMT7 EQU • 
NOP NO BUT WAIT A BIT 
NOP 
NOP 
NOP 
NOP 
NOP 

ROCKWELL CRT/FDC DEMONSTRATOR L66ll • FDC ROUTINES 

SOURCE STATEMENTS 

FMTl LZI I 
LXI SA ADDRESS SECTOR VALUE 
LYI 25 COUNTER TO DETERMINE END 
IN R8BoPDCF 
BP FMTO 

•••• INDE~ DETECTED SD SET UP PTRS AND COUNTERS FOR SECTORS 
OUT FSToF'OC START SECOND PORTION FO FORMAT WRITECPOST 
BL VDEL DELAY PAST FIRST ID 
Oil 901 
LAI 01 SECTOR VALUE BENG OUTPUT 

•••• UST ID READ OUT so UPDATE SECTOR IN FORMAT A LOCK 
FMT4 INCA INCA SECTOR 

s STORE IlllTO SA 
OECY OECR SECTOR COUNTER 
II FMT2 NOT ODEN YET 

•••• LAST SECTOR SO SET GAP SIZE D TO MAX 
LAI •OO 
LXI 650 
s 

•••• WAIT FOR THE INDEJI 
FMT3 IN RB8oPOCF 

RP FMT3 

•••• TRACK FORMATTED SO IDLE roe 
LAI SI 
OUT FSToFDC 
OUT FLOoFOC 
BL CU2 UNLOAD rtEAD 
NOP 
9 EXl 

•••• NOT END OF TRACK SO DELAY TO MIDDLE OF NEXT SECTOR 
FMT2 BL VDEL 

I 931 

I 941 

IND 



111Z 

ROM •• CODE •• ARC. 
ADDA ll IZ 13 

OBN FD 0002 
OB7A Zl 
0878 EO 0'160 

7112 

ROCKWELL CAT,,'DC DEMD!ISTRATDR L661l - FDC ROUTIN£S 

STMT SOURCE STATEMlNTS 
..UMBER 

2B71 ow #02 
l87i NOP 
zen e FMT4 

Z879 
2880 
i:!tllll 
ZR el 
ZBtl3 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 
• 
• 
• 

2R84 • 
2885 
280!) • 
2<1d7 • 
2il88 
2889 • 
2890 • 
2~91 • 
2t192 • 
21193 • 
2894 
2895 • 
289!> • 
£897 • 
28<;8 
2899 • 
2900 
2901 • 
2902 • 
2903 • 
2904 • 
i!9Q5 
2106 

SECTION 4 

THE BATCH CROSS ASSlMBLER PROVIDES THE 
INFORMATION JN THIS SECTION, CONTROL 
CARDS MAY BE USfD TO REQUEST AOOITIONAL 
INFORMATJON 0 THE INFORMATION IN THIS 
LISTI~G IS 

11 POOL ROM ~AP 

21 SYMBOL CROSS REFERENCE TABLE 
31 DIAGNOSTIC ~ESS•GES 
41 AO~ UTILIZATION 

ROCKWELL INTER~ATIONlL 
MICROELECTRONIC DEVICE DIVISION 

AUGUST 19t 1976 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ROCKWELL CNT/FDC DEMONSTRATOR L66Il - FDC ROUTINES 

ROM • 0 CODE 00 ARG STMT SOURCC STATEMENT~ 

AnOR II 12 13 ~UM~ER 

2907 • 
2909 ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I 951 

I 961 



7112 ROCK•ELL CRT/fOC OEMONSTR~TOR L66ll - roe ROUTINES I 971 

ROH •• CODE,, ARG STMT SOURCE STATEMENTS 
AOOR 11 12 13 N~MFIER 

2910 ENO 

7112 ~ocrwtLL CAT/FOC DEMONSTRATOR IA66ll ANO AS2HO L AS2Hll I 981 

POOL POM MAP 
0 2 J .. 5 6 7 8 9 A 8 c 0 E r 

0000 21 .. 0 81 58 97 Q6 rr n 9!1 9" CF' 4f 93 92 OF' SF 
0010 91 90 Ef 6f 9f 9[ 113 113 90 9C OJ 80 9FI 9A 80 Ill 
0020 9 .. 98 00 82 Rf AF' Al i!F' 87 84 01 85 86 ro 1.12 n 
0030 co Cl 02 C2 CJ C4 cs .:u 82 Al A2 AJ 110 00 00 00 
0040 7F 06 Of OF OS er no 00 00 00 OU 00 00 00 00 00 
0050 00 011 00 00 00 00 00 00 00 00 00 o~ 00 00 00 00 
0060 FE FE 7F 00 00 00 no 00 00 00 00 00 00 00 00 00 
0070 FF 011 OF 00 no 00 00 00 OU 00 00 00 00 00 00 00 
0080 80 00 80 80 9F a.E li9 110 8C 8A AA 92 9E A6 R4 co 
0090 C7 I)( L'F 113 82 cH 96 llE H AE DC 1.14 87 Fl AS 92 
OOAO AO 82 119· 1!6 116 86 P.6 87 117 116 81> 87 lt1 87 117 87 
0080 87 87 117 80 87 115 116 116 113 118 8F 68 llA 85 &J 119 



'PllZ ROCKWELL CRT/FDC DEMONS THAT OR IAl\~11 AND ASZHO ' A52Hll ( 991 
S'f"'l!DL llEFINEO REHRfNCEO 

ooCL 785 1929 1923 149 
oAo ?.34 15114 
.c. ?.35 1'115 1811 1565 
.co111 711 1\11 
oCL 1R3 1011) 
oCLF b9l 5<>8 
.CLll 779 '>&• 4ll 
0 CR 7111 f.ol\7 61>1\ 
.CR. 2J2 
0 CRT f..dO &&'1 t;Sf\ 
oCUP 70'> ,,7ry 
.D. 2JI\ 156(. 
oDEL 8•5 .,.,.. 
oDLC t!'>ti &74 
oEo 1'J 1 
oFo "311 1567 
oGo 239 1110'> 
oHo 240 1568 .1. 21tl \Sf>~ 

olNC 756 675 
olNL 7'18 673 
olNZ 910 151 
olNI 913 911 .J. 242 1570 

·" · 21tl 1571 
.L l4B2 2133 1713 
• L. 2 .... 1572 
oLF. 231 

·"· 245 1573 ..... 246 11122 1514 
.o. i!47 I 8l.4 11107 
oPo ?.413 .o. Z49 l'i75 
oRo .:so 1913 1516 
0 RST 759 f\1>5 .s. 251 1517 .r. 252 l '> -,11 .v. 253 1c;19 

7112 POCK WELL CMT/FDC DEMONSTRATOR IA6f\ll AND A5ZHO ~ A52Hll 11001 
SYM1'40L DEFINE!> llEFERElllCF.O 

.w. 254 IS80 .x. 255 1581 
t.CRC 19S 1798 
IFw 193 2710 271>3 

"' l ll'> 21161 
t.RC 192 l 7't9 
t.Rll') l?'• 1631 
t.R!> 190 2?31 1959 1U7 
... s 191 27.S" 2018 1698 
AMC 313 
ASCI 1&70 l'5•H1 
ATE 2362 2043 
RAC!\ 44~ 1951 1942 1938 1842 1189 1688 916 886 162 758 621 489 481 411 

1th 410 452 
BAllG 44tl 628 
8AL 329 2011> 1957 1796 1147 1696 1629 1485 
BAUM 3JO 19511 1197 1630 1486 
BAUw 331 2017 1148 1697 
llCNT 275 454 
llOLY 251; 45\1 
bll~ 2194 i!l84 
llLC 1072 1921 111\18 994 8us TU 711 705 691 680 564 559 483 142 
HLCo 1073 111611 
f'Ll(L 1119 ~00 750 146 
RL'<S IO<Ut 781 144 
llLKI 1114 1121 830 145 
llLL 11173 l ii 1 7 1652 
HLLI l!IH 18(17 
llLLZ 1AR4 11.18? 
HLNK 233 11teo 1826 1809 1098 861 161 
till 109'> 1115 
!<LI I 10"-7 1107 
tlLl2 1100 1104 
!ILi 3 1103 1101 
l<TRL 571 l f>l 1 552 158 
ti TU I 576 578 
UTll?. 592 571 
l<llFR 1ZtJ 2115 2314 2156 2155 2021 202' 1917 , . .,, 422 421 



7112 ROCKWELL CRT/FOC 0£MONSTAATOR CA66ll ANO A52HO L A52Hll 11011 
SYMROL IJEF'tNEO RF:F'ERElllCEO 

BO 47b 4b6 
61 483 479 
112 490 472 
BJ 46'> 4'>~ 

CLllll 1033 771 685 139 
CLll 1040 1036 
CUii t'OO 399 
CLKO 19'l 
CLST 1055 858 845 798 719 141 
CLSI )061 1~57 

CLI 697 6115 
CNUM 19H 1940 
CRRJ 723 720 
CMT t>81 
CAI ,,85 6~2 

CR2 6A7 684 
CTlll 1&52 1567 
CTN! 11162 IA67 
CH12 1H5'> 
CTlll3 11159 11154 
CTRK ('84 1417 1227 
cur.s 279 1066 1073 871 694 Ill! 
CUI I ?05 ll.118 1738 l7Z6 1663 1653 1637 
cuz I '12 7 21l64 2246 1706 01501 
cwu 308 1224 
llATA 331> 10'>6 898 791 790 780 TH 341 340 339 338 337 
OAUR J41l Za"'JO 
DBL 287 )Y46 
OBU 288 2073 
DCC. 179 '>26 521 518 
ocu 178 2782 2279 2272 1251 1249 1247 
OCf 177 21119 21117 2804 2802 2790 1258 1256 1253 
DCM )AO 2795 2792 2791 12!;9 1257 1254 
OOHK JHJ7 1'>93 
001 922 92!> 923 
IJ(CL 1024 I 1>J!> 707 696 136 
UECZ 931 Q70 700 132 
DF.L3 1375 141>0 

7112 ROCKtlELL CMT/F'OC OEMO,•STRATOR CAMI! AlllO A52HO L A52Hll C1021 
SYMROL DEFINED REFERENCf 0 

OEZS 943 8713 1166 138 
DEi a .. 9 ll46 
DEil 938 93,, 
OE80 963 1900 1027 850 829 752 706 692 134 
Q[dl 972 967 
OISP b32 626 
OLY 921 913 150 
OLO 11'-3 85'1 
DLI 867 8b5 862 
DL2 879 an 
OL2L )44 
llL2U 345 
OLJ tl75 872 
DLJI 1377 1378 
OL4 068 880 
OMAL )'•b 2254 2?Z9 517 
OMAU 347 2255 '520 
OMK ld39 IOJ4 
OPC IOA4 1930 1908 8114 143 
OST 2153 1755 1316 
osrx 2192 2188 
OST! 2177 2178 
OST2 2183 21 75 2170 
OSTJ ?184 2191 
OS2 1505 ltt95 
OS3 l48Y 
054 14114 1509 1490 
OTOP 341 938 8,,1 860 807 806 
01 16'.> 5Jl '505 397 
02 166 9dl '546 543 539 494 478 471. 448 445 400 398 
EN8L 389 IO 0 I 428 147 
ERRC ;!92 I .!18 1310 
ERRS i!93 
ETAL 2493 1993 
ETAU 2624 1991 
EXJP 883 !131 793 753 72S 714 708 702 6811 157 
EXIT 884 874 803 699 b86 
EXI 178b 2866 2?15 1819 1782 1777 1768 1765 1739 1727 1715 1707 1610 1673 1664 



11 ll ROCKWELL CAT /FOC DEMONSTRATOR IA66ll ANO AS2HO L ~52Hll 11031 
SYMl!OL OEF l"'EO llEHAENCEO 

1654 1643 
FCL l '15 1761 l?b? 
FCoD 2<1!1 l7bl 
FOC I f.!1 .!61>3 ZP.6i' 21!4~ 2R21 2809 1281 1779 1263 1262 
FOCK 151>4 If> I? 
FIS 290 i'l73 1776 
FLAG ?()It 7i'14 2?60 222? 2134 i/131 2070 2040 1<1116 1949 178ft 1685 1678 1611 I420 

1.i;.2 129<1 121'3 l?bO 9'16 922 759 756 557 5.!J 451 119 
FLO 1'14 ?flb3 
FU'! lhll lf>07 
FLPY lb07 545 
FMT 2757 l')b') 
FMTO b!lb 2AJT 21124 27'H 
FHTI 2113~ 

FHT2 21• 70 2i.149 
FHT3 2357 2115c! 
FHT4 2946 i'A73 
FHTS 21105 21106 
FHT6 21107 Zl:lab 
FHT7 ?!125 21111 
FNS ;:91 2166 180? 1753 1303 
FRS 1116 1?79 
FST l !IJ ?~bl .?~•O 21121 2809 1263 
FSTl lJ"b 1 Jt!!I 
FST2 I 3" J 1.16'> 
FSTl 1J'l2 IH.l 
GCA l 0·1 IJ'>J 
GCB 31 ti 
GCC 319 
GSA JI 0 
GSB 312 
GSC J?O 
GSO J22 2A5J 
HOA 1bi'1 1590 
HORI l621l 1 •,JJ 
HLO 14<:5 1"?20 11197 
HOUT 201 
!CB 1353 I l:H 

7112 AOCUELL CRT/FOC DEHON~Tl'IAHIR IA6611 A~O A52HO L A52Hll CI04• 
SYNF!OL O!'.<"INEO llF.Ffr.ENCEO 

IC8P 1354 7762 
ICBI I JS':> 1357 
IDLY 256 550 
JFFF! 13JJ lUf\ 
IMC 303 
JN. 800 64!1 749 
INI 1 ~10 5(17 
INJ2 ., 1 .. 5~9 

INCL 1009 P07 lf.62 1649 724 713 687 135 
INCS 2116 l7M 
INCZ h92 ~.-,c; 910 739 6113 131 
INL. 1013 1029 
JNSC 7b7 '560 
INSO rt~ '72 
INSl 77 l 76'1 
INTO l f> 1 !?II 
INTl Soi lil!9 
INT2 127" 130 
JNZ. 905 '14b 
INZS 903 2135 2331 2327 2321 1883 1102 770 137 
INO 615 R4l 836 822 
INl llO':> 79'1 
IN2 1121 811\ 
JN2! 12~5 
Jl'H A Jc P.27 
JNAO <i<;u 1012 712 133 
INBI f.l'id ~52 
IRPT 27J 5~9 465 
JSTK 434 9'15 435 395 
11 527 515 
I2 ~n ~114 

KllOT 3" J 9J5 
KEY 2113 f\33 612 575 562 540 120 
KEYS 64'1 553 
KTAI! 1>63 554 
KTOP J .. 2 895 
K80 ?71 525 416 
LARL 205 2hl 7 2802 2795 2272 1254 12S3 1249 SIB 



7112 ROCllllFLL CRT/FOC O[MONSTRATOR IA66ll ANO A~t ' Ailttll 11051 
SYfllBOL llEf'JNEO A[FlRt:NC[O 

LAAU ZOii 2791 2790 2279 1257 1256 1247 '\21 
LBA 213 1••o 1"•6 l•lS 1•28 uo 1 1399 12"1 
L8B 214 ll'ilO ll1'8 ll8• 
LC 217 
LCNT 27& 'i04 
LDC 10&7 4&1 1•8 
LFA Z09 531 •OZ 398 
VB 210 404 400 397 
LFl Zlb 401. 
LF2 219 6<itl 
LHJIA 2351 211' 
LINE 2110 1055 1 04" 1035 82& 809 7115 121 
LLIN 104& 1906 1!?9 1875 1026 1011 ll&J 1152 849 828 751 '123 691 140 
LRLll ZQ1 7.81'1 2P04 27112 22b2 1259 1258 1251 5211 
LS 1712 15114 
LSN 2101 i:'Zl'> 1702 l•':rl2 
LSNI 2111 ?.I 01 
LSNi 2114 2112 
LTl:I 216 61• 
LI ))7 730 72':1 
L2 ))U 711H 70& 133 13?. 
L23 339 
L2" 340 1120 1119 814 &13 802 801 
M002 t.40 618 610 605 407 152 
MPY5 2293 ?2&7 
MAS "81 511 
1!1!51 994 99;> 988 
MllSJ '191 
MTX 2Zll 159'> 
MUO 2'!50 22ZJ 
MTllO 221'> 2?13 21•5 
MUI 2281 2261 
MTX2 2Z65 4!234 
MTXJ iZlJ 22'3<; 2251:1 
MTU 2277 21.75 
MTX" u ... o 2239 
Ml 2131 2142 1'!63 
M2 2134 214, 

7112 AOCllllELL CAT/f'DC OE~ONSTAATOR IA&6ll ANO A52HO L A52Hll rl061 
SYllROL DEFINED AEFERENCfO 

Ml 21"5 2132 
M4 214!1 2135 
MS 2117 2151 
NDMll 1832 1!>91> 
NKo 552 498 
NllEY 539 •SO 

""' 549 636 
NIClO 546 
NI\) 5,.z "i58 

""" l"lb 16£5 
Hr.ox ??6 
NPOY 225 
OULN 605 609 601 
PDC 278 
POCF 167 21157 283& 21123 2807 2805 l""I! lU& 1""0 1435 1"28 1407 l•O 1 1.399 1387 

138• ll'U 1190 lJBll 1184 404 402 
PIGC 299 
P16"' JOO 
POWR )94 990° ~811; 

POlll 1407 1413 
POlll' 1416 1409 
POllJ 1001 
OCICC 1793 1597 
Qr.Al 1795 1800 
OCRZ 1805 1828 
OCAJ 1821 11103 
AHA 211 9111 546 543 494 •TB 471 ""5 
llHB 21Z Zt157 Z83" 2823 2807 280!i l""O 140;7 1387 13114 539 505 
RltUF 1973 1724 1650 1506 1499 
RBUl Z002 19118 
RllUZ 1978 2004 
Rl:IUJ 1981o 19110 
H8U4 2009 19117 
R8U5 1'1'17 2010 
HC'4P 1744 lbOI 
RCMI 1746 1751 
ACM2 17C,6 1''>4 
RCVR 625 630 44'1' 



7112 ROCIUIELL CRT/FDC DEMONSTRATOR CA66ll AND ASZHO ' A5ZH11 1101> 
sn•qoL DEFINED REFERENCED 

RD I 7ZU 1598 
RDLY 257 491 
ROY? IHO 1450 1217 1170 
REAO 1956 1961 11'2 1648 
RHR 208 
RHAA 230 2323 
RIBM 16•6 1591 
Rllll 16•9 1757 
RID 2311 163• 
Rllll 2316 2338 
RID2 2336 2J34 
RID3 232<! 2320 
RID• 232R 2321!> 
RJ05 2332 2JJO 
RPT 274 490 485 476 
ROST 224 
POSA 228 
ROS3 227 599 
RR8 220 63? 
RSA 311 1640 1623 
RStl 321 2250 22H 2224 
RSET 19d 
RSR 215 448 
RSl2 221 625 615 61)7 
RTNA 15115 1613 
RTRY 259 1.114 
SA 31'> 21134 1476 
SCOL 729 72? 
SCPD 2Hl 2?93 2?17 
SCTR 21!6 2?65 2116 2102 1916 1893 1764 1473 
sco. 7l'> 854 74 7 741 
SCI 742 737 
SC2 h9 740 
SDC 16~ HI 632 625 615 614 M1 SH 406 
SET 1214 2253 2223 2015 1956 1795 114!> 1695 1628 1484 153 
SETC 146'1 z;>l:l3 
Sf.Tl 124 I 1 ?.313 
SET2 1242 17'>0 

7112 ROCK•fll CATIFOC DEMONSTRATOR I A66 I l ANO AS2HD L A52Hll 11081 
SYMBOL DEFINED REF"ERE'lCED 

SETJ 12"'• 12•S 
SET4 125?. IH8 
SIDLl zn 
SIOL2 7.7.J 
SlN 202 
SIO 201t 40] 
SKTO 13'16 116" 429 
SMC 32J IAJ9 
SNl 201>9 l•H?. 11192 18S2 1775 1163 JS4 
SNEl i!'Od9 l011 
sour 203 .. 01 
SSC I 71,z I ~,q~ 
STC C:ll'I 1110 1112 11 f>fl 
STEP 1170 1919 1891'> 1!9S 155 
STE! 1198 1174 
STPI 1166 1410 1403 
STA 1774 1 .. 00 
SUI 1892 1794 1745 I 7J• 1121 l6S8 1641 
SU2 191? 27511 2?.19 1689 1626 148? 
TA 314 I '-2 ~ 
TD 136S 1J63 
TDIF 1362 I <l 111 11195 
TEMP 2k2 lb6• 11161 S83 
TKEY 59"' 5411 496 
TRK 285 2137 1913 1866 185'1 1778 1776 1165 ll9R 12Z 
T20 283 214 I I ~77 1856 1853 
UNLO l431t 1n1 1905 
VDEL 1457 Z~10 2~ .. 1 21 .. e 1429 1389 1201 119?. ,~,. 

VOE! l4f>O 146? 
VDE2 1461 1't59 
WllUf 2026 1 735 16 .. 3 1659 
WBUI 2on 2~s .. 
WBU2 2038 il'03• 
WBU3 2052 2048 
weu .. 205d 2041 
._BUS 2041 i'05'l 
wron 1295 22]) 2019 1960 1799 1750 1699 11\32 1489 159 
WFD! I J02 



7/lZ 
SYMBOL 

WFD2 
WFDb 
WFD7 
WFD8 
WIBM 
WRIT 
lllRT 
ws 
WSI 
11152 
WSJ 
WT 
WTE 
WTI 
llT2 
llTl 
XBCK 
llFST 

T/12 

DEFINED 

1300 
1326 
1318 
Dl O 
lt>51 
2015 
1731 
111115 
I 66<1 
1692 
lb<IS 
1!>15 
1!>2!1 
1!:117 
I!> I,_ 
1521 

f. I!> 
lbH 

NO DIAGlllOSTICS 

ROCKWELL CRT/FOC DEMONSTRATOR (A6611 ANO A52HO L A52Hll 
R[FE:RENCEO 

llOI 
1315 
l30R 
1307 1305 1304 
15"2 
2020 1737 1661 
1607 
l51l8 
I 6A1> 
1705 
1700 
2136 
1 r,z7 
I •,23 
1529 
15~0 

1>11 
I 1>0 3 

ROCKWELL CAT/FOC DEMONSTRATOR IA66ll ANO A52HO L A52Hll 

( 1091 

( 1101 



1/12 ROCIOIELL CPT/FOC DEMONSTRATOR (116611 ANO A'52HO L A52Hll !1111 

UNUSED 110" 

PAC.E AOORESS 0000 0080 0100 0180 0200 0280 0300 0380 
UNUSE~ LOCATIONS o;o; " 3 14 3 10 JO 28 141 

PA(;E llUUHf.SS OltOO 04~0 O!:>UO 0'580 0600 0680 0700 07110 
UNUSED LOCATID~S 1 8 l 4 27 47 44 13 1'53 

PAGE lllD~E SS 0800 OMO 0900 0~80 ouo OA90 QIJOO OHBO 
UNUSF.:ll LOCA Tl ONS 7. 35 1f> 0 0 0 4. 128 24'5 

TOTAL UNUSED = 5o;3 

1599J flOPOS Of" lJNUSEu SPACE 

f"IL-1': T!Tl.EI ROCKllELL CllT/FDC DEMOt•STRATOR U6611 ANO A52HO L A52Hll 
MOMTUP l)R7f" 
ERR OMS 0 
TYPF'. 1 
STAIH I OOOU 
E .. 0 I 0671'" 




