


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































4) F - FILL MEMORY COMMAND 

The fill command allows blocks of memory to be filled with a fixed data 
value. Three parameters are required in the command line; a starting 
memory address, an ending address, and a fill data value. Each location in 
the specified block of memory has the constant written into it and then read 
back again to check for memory errors. An error line like the one described 
for the 'X' command is printed for any locations that fail to verify. 

5) C - COPY MEMORY COMMAND 

The copy command allows blocks of data to be moved in memory. Three 
parameters are required in the command line; a starting memory address, an 
ending address, and a destination address. The contents of the block of 
memory bounded by the first two addresses is copied to the block starting at 
the third address. As with the fill command, a test is made to verify that 
each byte of the destination block, when read back, is the same as the 
corresponding byte in the source block. 

6) V - VERIFY MEMORY BLOCK COMMAND 

This command is similar to the copy memory command except that memory 
data is not moved, but simply checked to see if it is the same as data that is 
located at a different address in memory. Three parameters are required; a 
starting memory address, an ending address, and the first address of the 
memory block to compare with. 

7) G - GO TO COMMAND 

The go to command allows control of the CPU to start executing at a 
particular memory location. This command requires a single parameter 
from the user representing the address at which to begin execution. Three 
additional optional parameters may also be specified so that the HL, DE, 
and BC register pairs may be preset before execution begins at the specified 
address. Each of these optional parameters is a 16-bit (four digit hexa­
decimal) number. A command line using the optional parameters would be 
entered as: 

GIOOO AAFF DDEE BBCC 

where 1000 is the hexadecimal address at which to begin execution, AA is 
placed in the H register, FF is placed in the L register, DO is placed in the 
o register, EE is loaded into the E register, BB is transferred to the 
B register, and CC is put into the C register. In addition, FF (the value 
specified for the L register) will also be placed into the A register. Thus, a 
shortened command line using only a single optional parameter would be 
entered as: 

GFOOC 0024 

REFERENCE 
4 



In this example, the hex value 24 will be loaded into both the Land 
A registers before executing the CRT output driver at memory address 
FOOC hex. This example will display a '$' on the screen. 

BOS actually passes control to the specified address by simulating a CALL 
instruction. This makes it possible for the external program to return to 
BOS by doing a RET, assuming it does not re-Ioad the stack pointer or lose 
the return address to BOs. After the routine returns, BOS will display the 
contents of the A register, and the HL register pair. 

8) I - INPUT COMMAND 

This command allows data to be read from input ports. It operates very 
much like the modify memory command, except that input ports are being 
examined instead of memory locations. A single parameter representing a 
port number is expected in the command line. Since many of the I/O ports 
of the XEROX 820-11 are accessed using the unique Z-80 I/O instructions, 
the parameter may be a 16-bit port address. The BC register pair is loaded 
with the parameter, and then an IN A,(C) instruction is executed. An 
example of the full parameter specification would be: 

IAA55 

where AA represents the contents of the B register, which is placed on the 
high order address lines (A8-A15), and 55 represents the contents of the 
C register, which is placed on the low order address lines (AO-A?). Using 
only an 8-bit parameter will place a zero in the B register. 

Touching the space bar will input data from the same port address again. 
The contents of adjacent ports can be examined by touching the RETURN 
key or a minus sign as in the 'M' command. Typing any other key will 
terminate the command. 

9) 0 - OUTPUT COMMAND 

The output command allows output ports to be written with a specified data 
value. Two parameters are required in the command line; a l6-bit port 
address as described for the input command, and an 8-bit data value that is 
to be written to that port. After outputting the specified data to the port, 
the command returns to BOs instead of stepping to the next output port like 
the input command. This makes it possible to use the output command to 
initialize Z-80 peripheral devices like the 510, PIO and CTC. Since a l6-bit 
port address is specified, special ports such as the scroll port register can be 
modified directly from BOs. Some of these special ports require that their 
"data" value be placed on the high order address lines. A sample command 
to alter the scroll port register is: 

01014 FF 
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where 10 represents the contents of the B register which is placed on the 
high order address lines and is the actual "data" that will be written to the 
scroll port register. The 14 represents the value that is placed into the 
C register and is output as the low order address lines to actually select the 
scroll port. The data value FF hex is output on the data lines, but the data ) 
is not looked at by this type of special port. 

10) L - LOAD SYSTEM 

The load from disk command is used to read a one-sector program from the 
first sector of the specified disk drive. The most common use of this 
command will be to load the CP/M disk operating system, though it is not 
solely restricted to this purpose. The load command accepts one optional 
parameter to specify which physical disk to load from. If this optional 
parameter is omitted, BOS will load from physical drive unit 0, or the "A" 
disk drive. The parameter may be in the range of "A" through uP", which 
represents the valid disk drive designations for CP/M. 

Configurations with only floppy disks have valid disk drive parameters of 
"A" through "0". The normal load from disk command for floppy drives will 
simply be L or L A, to load from drive "A". 

Configurations with a rigid disk drive can have valid disk drive parameters 
of "A" through "H". 

One of the most powerful features of BOS is that the drive that is loaded 
from becomes logical drive "A:" in CP/M. Thus when CP/M is loaded from 
drive "E" (the L E command), the disk will be referenced in CP/M as A: so 
that the high speed of the rigid disk is available for warm starts. See the 
notes on Xerox CP/M for a more detailed explanation of logical drive 
swapping. 

The disk loader reads the first logical sector into memory at location 80 hex 
and starts execution at that address. Normally the program will be a small 
loader that in turn reads in a larger program such as CP/M. This two level 
bootstrap process makes the boot command more application independent. 
The only requirements are that the first sector of the disk be reserved for a 
loader, the first instruction of this loader cannot be a PUSH HL, and the 
first 256 bytes of memory cannot be overwritten by the program being 
loaded. 

11) R - READ DISK SECTOR COMMAND 

The read disk sector command allows one physical sector to be read from 
the specified disk drive to a designated address in memory. The drive unit is 
a number between 0 and F hex, with 0 corresponding to the "A" drive as 
described in the load from disk command. 

It should be noted that different disks may not have the same sector size. 
The read sector command will always read one physical sector, no matter 
what its length. Typically single density disks will have 128 byte sectors, 
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and double density disks will have 256 byte sectors. The sector size for rigid 
disk drives will always be 256 bytes or larger. Even though one physical 
sector is read, 256 bytes will be displayed after the read. Thus, when 
reading single density disks, only the first 128 bytes of the 256 bytes 
displayed on the screen are valid. 

12) B - BAUD RATE COMMAND 

This command will set the baud rate for the designated serial I/O channel. 
One parameter is required to indicate the baud rate code as shown in the 
following table. If the second optional parameter is not specified, then the 
baud rate for the printer port (channel B) will be set. Specifying the 
"A" channel will cause the baud rate for the communication port to be set. 
A t power-on or reset, the communications port is set for 300 Baud, and the 
printer port for 1200 Baud. Both serial ports are set for 7 data bits and even 
parity with one stop bit. 

Baud rate code (hex) Baud rate 

00 50 Baud 
01 75 Baud 
02 110 Baud 
03 134.5 Baud 
04 150 baud 
05 300 Baud 
06 600 Baud 
07 1200 Baud 
08 1800 Baud 
09 2000 Baud 
OA 2400 Baud 
OB 3600 Baud 
OC 4800 Baud 
00 7200 Baud 
OE 9600 Baud 
OF 19.2 Kbaud 

13) T - TYPEWRITER COMMAND 

This command allows the XEROX 820-11 to be used as a standard electronic 
typewriter. All keystrokes will be typed directly on the attached printer 
and the display screen in a direct print mode. The optional baud rate code 
parameter can be used to alter the printer channel baud rate so that two 
commands are not necessary to use printers with Baud rates that are 
different than the default rate of 1200 baud. To exit the typewriter mode, 
touch the CTRL+ESC keys. 
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14) H - HOST TERMINAL COMMAND 

The host terminal command configures the XEROX 820-11 as a sophisticated 
editing terminal when connected to another Host Computer or time share 
system. Two optional parameters may be specified when entering the 
terminal mode to indicate which serial channel to use. If no parameter is 
specified, the communication port will be used. To use the printer port, use 
"B" as the optional channel parameter (a step by step procedure for using 
the Host Terminal Mode is provided in the General Programs section of this 
manuaI). 

A unique feature of the XEROX 820-II is that all information displayed is 
saved in unused memory as the information is scrolled off the top of the 
screen. Four command keys control how this stored information can be 
recalled: 

• CTRL+DOWN ARROW will cause information scrolled off the top of 
the screen to reappear line-by-line at the top of the display. 
Information that scrolls off the bottom will be saved. 

• CTRL+UP ARROW will cause information that has scrolled off the 
bottom of the screen to be recalled line-by-line at the bottom of the 
display. 

The terminal operates initially in full duplex mode. Characters typed on the 
keyboard will not be displayed on the screen unless the Host Computer has received 
the typed character and transmitted it back to the XEROX 820-11. However, 'the 
820-11 can be operated in several different modes which are activated by using the 
CTRL key in conjunction with the keys on the numeric keypad: 

o CTRL+DEL Enable local echo. Characters typed on the keyboard will 
be displayed on the screen and transmitted through the serial port. 
Touching these keys again will disable the local echo mode of operation. 

.. CTRL+LINE FEED Enable local auto line feed. When the RETURN 
key is touched, a line feed will also be sent to the local screen display, 
but not transmitted through the serial port. Touching these keys again 
will disable the local auto line feed mode of operation. 

• CTRL+l Enable remote echo. Characters received through the serial 
port will be echoed back to the transmitting device. In this mode the 
XEROX 820-11 may act as a host to another terminal. Touching these 
keys again will disable the remote echo mode of operation. 

o CTRL+2 Enable remote auto line feed. Carriage return characters 
received through the serial port will be echoed to the remote device as 
carr iage return and line feed codes. Touching these keys again will 
disable the remote auto line feed mode of operation. 

• CTRL+. Transmit BREAK. When the CTRL and the period key on the 
numeric keypad are touched, a break condition will be enabled on the 
serial port until: 1) CTRL+. is touched again. 2) Any other character 
is typed. "Toggling" the break function in this way allows the length of 
the break condition to be determined by the user. Some host computers 
require a very short break condition, while some communication control 
devices require a long break condition. 
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In the terminal mode the Xerox 820-11 will respond to the special control codes and 
escape sequences described on page 16. These codes are similar to ADM-3A style 
terminals, with several enhancements for sophisticated editing control. To exit the 
Host Terminal mode, touch the CTRL+ESC keys. 

15) P - PROTOCOL COMMAND 

The protocol command allows the method used to control the transmission 
of characters to the printer to be altered for different types of serial 
printers. Normally the Xon/Xoff protocol is enabled to allow efficient 
communications with a Xerox 620 (20 CPS) or 630 (40 CPS) printer. Since 
this is a "transparent" protocol, it will not interfere with printers that do 
not use this method. 

The protocol command requires at least one parameter to enable or disable 
the Xon/Xoff protocol. P I enables this protocol, while PO disables it. 

The second type of protocol is used for printers that control the 
transmission of characters by means of a "reverse channel" or other 
hardware communications signals. Two signals may be used in the Xerox 
820-11 to control the transmission of characters to the printer: 

R TS (Request to Send) Printer connector Pin 4 

DTR (Data Terminal Ready) Printer connector Pin 20 

Two parameters are used to specify how these signals will be used for 
"hardware handshaking"; the first designates which signals are to be 
checked, and the second indicates which logical state will be used to enable 
the transmission of data. 

The most commonly used modes are shown below. The voltage level is the EIA 
RS-232 level measured at the printer connector: 

PI 28 28 

PI 8 8 

PI 20 20 

Check RTS and DTR, pins 4 and 20. If either changes to false 
(-12), stop transmission. 

Check DTR, pin 20. If false (-12), stop transmission. 

Check RTS, pin 4. If false (-12), stop transmission. 

(The following examples show the values for some less common printers that 
indicate transmission should stop with signals of the opposite sense.) 

PI 28 0 

PI 8 0 

PI 20 0 

Check R TS and DTR, pins 4 and 20. If either changes to true 
(+12), stop transmission. 

Check DTR, pin 20. If true (+12), stop transmission. 

Check RTS, pin 4. If true (+12), stop transmission. 

Note that all the above examples also enable the Xon/Xoff protocol by specifying a 
"I" as the first parameter. 

6/1/82 
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USER ACCESSIBLE MONITOR ROUTINES AND VARIABLES 

This section gives the locations and calling sequences of the user accessible I/O 
routines in the Xerox 820-11 Basic Operating System (BOS). It also describes a 
number of important monitor variables that may need to be accessed by user 
written programs. 

The BOS subroutines are accessed via a table of JUMP instructions beginning at 
memory location FOOO hex. All BOS calls should be made to these entry points, 
since the actual addresses of the routines will vary between different releases. 

Storage for the monitor's stack and working variable occupies the top 256 bytes of 
memory, from FFOO to FFFF hex. Programs should not attempt to write into any 
locations in this block that are not specifically mentioned below. 

XEROX 820-11 SUBROUTINE ENTRY POINTS 

Most of the entry points are downward compatible with the original Xerox 820. 
Differences are noted with an *. Entries with a /I are provided exclusively for 
820-11 BIOS compatibility. 

* FOOO 
* F003 

F006 
F009 
FOOC 

* FOOF 
F012 
F015 
F018 

/I FOIB 
/I FOIE 
/I F021 
/I F024 

. /1 F027 

F02A 
F02D 
F030 

F033 

F036 
F039 
F03C 
F03F 
F042 
F045 
F048 

Cold Start. The resident monitor is loaded from ROM. 
Warm Start. Called by keyboard interrupt service routine when 
CR TL + ESC is touched. 

Keyboard Status. Returns FF if keyboard ready, 00 if not. 
Keyboard Input. Waits for, then returns keyboard data in A. 
CRT output. From reg A, saves/restores all registers 
Fast CRT output. From reg C destroys registers. 
SIO-B input ready status. Returns status in A register. 
SIO-B input data. Returns character in A register. 
SIO-B output data. Transmit character from reg A. 
Select logical disk. From reg C (OOH-OFh). 
Home disk. Seek track O. 
Seek Logical Track. Track in reg C, always returns success. 
Read Sector. Transfer address in regs HL, Sector in reg C • 
Write Sector. Transfer address in regs HL, Sector in reg C. 

Execute Physical Driver. Parameter block pointer in regs HL. 
Set direct CRT cursor. Address from regs HL. 
Direct CRT display. Store character in A at location set by direct CRT 
cursor, increments direct cursor address. 
CR T memory block move. Move memory block to or from screen. 
Source address in HL, destination in DE, number of bytes to move in 
Be. Register A indicates type of move. 
Return disk map table address in HL. 
Return address of time of day locations in HL. 
Return configuration status. 
SIO-B output ready status. Returns FF if ready, 00 if not. 
Get or Set configurable data. 
Start screen print. Initiates background screen print. 
User accessible 1 second interrupt. 
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l) OFOOO - Cold Start. 
This entry point may be called at any time to cause a Software Reset. 
The BOS is reloaded from ROM and all I/O devices are reinitialized. 

2) OF003 - Warm Start. 
This is actually an exit point from the BOS. It is called by the keyboard 
interrupt service routine when CR TL + ESC is touched. When the BOS is 
initialized, this exit point is set to the address of the scan line scanner. Thus, 
CTRL +' ESC is used to exit the various command processors. When the L{oad) 
com mand enters the boot loader, it directs the exit point to the Cold Start 
entry point. This causes CTRL + ESC to act the same as pressing the reset 
button. The user may load the address of his own software abort routine into 
locations OF004-0F005. This routine must be located in the upper 16K of RAM 
(above OCOOO). Only the HL, BC, and AF registers are available for use if the 
routine RETurns to the keyboard interrupt driver. Any other registers used 
must be saved. Five levels of stack space are available. All rules of Interrupt 
Service Routines must be followed. For example, no calls maybe made to the 
BOS I/O drivers. Typically this routine will set an Abort Flag that is monitored 
by the application and exit with a RET instruction. When the application sees 
the flag set, it should proceed with its abort sequence. If the behavior of this 
key is undesirable, simply patch a RET' instruction (OC9h) at location OF003. 
But, save the opcode that was there first so that it can be restored when you 
are finished. 

3) OF006 ~ Console Status. 
Returns OFFh in the A register if console data is available. Otherwise a 0 is 
returned. The flags reflect the state of A. 

4) OF009 - Console Input. 

5) OFOOC - Console Output. 
The character in register A is sent to the CRT driver. All registers are 
preserved. This entry is convenient but more time consuming than the next 
one. 

6) OFOOF - Fast Console Output. 
This entry takes the character in register C and sends it to the CRT driver. All 
8080 compatible registers are destroyed, while the additional 280 registers are 
preserved. Valuable information will be returned in registers HL and A. 
Normally ,the character under the cursor prior to entry is returned in A and 
registers HL contain the address in CRT RAM of the cu'rsor in exit. However, 
several display control functions will return with values worth their weight in 
gold. A few gold mines are listed below: 

a) Character Insert. (ESC Q) 
The returned value is the character that got pushed off the end of the line. 

b) Character Delete. (ESC W) 
The returned value is the character that got deleted. These two gold mines 
are useful for horizontal scrolling. 
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c) Line Insert. (ESC E) 
The line that was pushed off of the bottom is moved to the Command 
Processor's line input buffer. The location of this line buffer is directly 
after the time of day clock variables, whose address is obtained through 
another BOS entry. 

d) Line Delete. (ESC R) 
The line that was deleted was first moved to the line buffer, as in Line 
Insert. These golden lines are used by the H(ost) terminal command to 
remember lines normally lost. 

e) Line Feed. (CTRL + J) 
The A register returns a flag indicating whether or not the line feed caused 
the top line to be lost (screen scrolled). If so, the line may be found in the 
BOS line buffer, as in line delete. 

7) OF012 - SIO B Input Ready Status. 

8) OF015 - SIO B Input Character. 

9) OF018 - SIO B Transmit Character. (See 15, OFOxx below) 

10) OFOIB - Select Logical Disk from Register C. 
The value in register C is used to select the logical disk driver in all successive 
820-11 emulator read or write requests. The first time this entry is called, the 
physical disk driver will be asked t~ identify the media in the selected drive. 
The disk must be single density since you are running an old 820 CP/M 
compatibility. Their behavior emulates, but does not exactly duplicate the 
operation of the original entry points. 

11) OFOI E - Home Disk Heads. 
This entry point calls the next one with a value of zero in reg C. 

12) OF021 - Seek to Track in Register C. 
The value in register C is saved for later use when a read or write call is made. 
Note that no disk action is taken at this time. 

13) OF024 - Read Sector. 
The sector specified by register C, on the track specified in the last Seek call is 
read into the buffer pointed to by registers HL. Note, if a double density disk is 
read, the entire 256 byte sector will be read in, which will explode the old 820 
BIOS. 

14) OF027 - Write Sector. 
The arguments are identical to the Read entry point; the sector is written from 
the buffer. 

The previous entry points are similar to the ones provided by the original XEROX 
820-11. On the next page, several new entry points for the Xerox 820-11 will be 
described. These new functions directly control the operation of the BOS monitor. 
Due to the extreme power of these functions, their use should not be taken lightly. 
Inexperienced programmers should get some experience first. 

REFERENCE 
12 



15) F02A - Execute Physical Driver. 
This entry point is the heart of the disk sub-system. All disk I/O must be 
dispatched by this point. Registers HL must point to a nine byte block of 
memory as follows: 

00: db command ;Offh = Select, OOh = Write, 01 h = Read 
01 ds 1 ;This byte filled in by the BOS 
02 db Ldrive ;Logical drive for request 
03 dw Track ;Track number for request 
05 dw Sector ;Sector number for request 
07 dw Address ;Address of sector buffer for request 

The byte holding the logical drive (HL+02) is used to select the appropriate 
physical disk driver by indexing into the Select Table to obtain the driver unit, 
as well as the driver entry point address. Byte (HL+Ol) is filled with the 
physical unit number for this physical driver, then the command is passed 
directly to the physical disk driver. Any (pseudo) disk driver may be linked into 
the Select Table if it conforms to this virtual interface. The following 
command must be supported by the physical driver. 

OFF - Select Media Format. This command causes the disk driver to 
identify the media in the logical drive. Registers HL return pointing to a 
CP/M compatible Disk Parameter Header if the media was successfully 
identified. Otherwise, a ZERO is returned. Since this command causes 
several disk accesses, it should not be issued repeatedly. The XEROX CP/M 
issues this command whenever a disk is "Logged In". 

OOOh - Write Sector. This command causes the physical sector identified by 
bytes 03-06 of the command to be written from- the buffer pointed to by 
bytes 07-08. The acceptable values for Track and Sector vary with different 
physical disk drivers. 

001 h - Read Sector. This command causes the physical sector identified by 
bytes 03-06 of the command to be written from the buffer pointed to by 
bytes 07-08. The acceptable values for Track and Sector vary with different 
physical disk drivers. 

16) F02D - Set Direct CRT Cursor. 
This entry stores the address passed in registers HL for use in successive calls 
to the next entry point. 

17) F030 - Direct CRT Display. 
Store character in A in the CRT RAM at the direct cursor location. The normal 
cursor is uneffected. The direct cursor address is incremented, however, 
line/screen overflow is not processed. 

18) F033 - CRT Memory Block Move. 
Moves a memory block to or from the alternate memory bank. If data is 
transferred to or from the screen RAM, only 80 bytes should be moved at a 
time. This is because each 80 character line actually occupies 128 bytes of 
address space. This entry may also be used to access the ROMs or RAM in the 
alternate memory bank. Length restrictions do not apply in this instance. 
Parameters are as for the 280 LDIR instruction, source address in HL, 
destination in DE, number of bytes to move in BC. Register A indicates type of 
move desired. A zero value causes a direct move within the alternate bank; a 
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value less than zero causes a move from the Main RAM to the alternate, while 
a number greater than zero causes a move from the alternate bank to the Main 
System RAM. 

19) F036 - Return Disk Map Table Address. 
The address of the Logical to Physical Disk Mapping Table is returned in 
registers HL. If register H is non-zero on entry, the table address is stored in 
the integer variable pointed to by HL. This allows easy access by high level 
programming languages. The table consists of two sections. The first section 
contains 16 two byte entries, one for each logical CP/M drive. The first byte of 
each pair indicates which physical disk driver to activate for an I/O request, the 
second specifies which physical unit within that physical driver to access. 
These byte pairs may be carefully rearranged with other byte pairs in the table. 
They may even be removed or overwritten, but they must not be duplicated 
elsewhere in the table. The second part of the table holds the addresses of 
eight physical disk driver entry points. By convention, the driver number 0 
always returns an error. It is used to force Select errors on unidentified logical 
drives. Driver number 1 controls WD-1797-02 floppy disk system, while driver 
number 2 manages the SA-1403 combination rigid/floppy disk system. 
Additional virtual disk drivers linked into this table, with appropriate values in 
the first section, may be accessed through the normal CP/M disk I/o facilities. 

20) F039 - Return Address of Time of Day Locations. 
This entry must be used to gain access to the timer variables maintained by the 
BOS. As above, if register H is non-zero on entry, it is used as an address of an 
integer variable in which to store the result. In any case, HL holds the timer 
address on exit. The returned address points to the following structure: 

Milsec: ds 2 ;Location incremented by CTCI interrupt 
ds 2 ;(unused) 

Ticker: ds 2 ;Increments once per second 
Steprt: ds 1 ;WD1797 step rate 
Motor: ds 1 ;Disk Motor / Select timeout (l HZ) 

HL- day: ds 1 ;01-31 
month: ds 1 ;01-12 
year: ds 1 ;80-99 
hour: ds 1 ;00-23 
minute: ds 1 ;00-59 
second: ds 1 ;00-59 
1 inbuf: ds 80 ;CR T gold mine 

21) F03C - Return Configuration Status. 
This function returns in register HL, or in the variable pointed to by HL, if H is 
non-zero, the current 820-11 configuration. This function should be used to find 
out what kind of disk system is present, the current keyboard mask state, or 
other variable information concerning the 820-11. Only three bytes are currently 
defined, but more may be added in later releases. The status is as follows: 

H = 00000000 
L = kdfOOOOO 

k = Keyboard bi t-8 mask 
d = Rigid disk present 
f = 5.25" floppies present 
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22) F03F - SIO-B Output Ready Status. 
Returns FF if ready to transmit, 00 if not. 

23) F042 - Get or Set Configurable Data. 
This entry used by the CONFIGUR program, not by users. 

24) F045 - Start Screen Print. 
Initiates background screen print. Don't change the screen during printing, or 
results will be strange. 

25) F048 - User Accessible 1 Second Interrupt. 
This is actually another exit point. It is called by the real time clock interrupt 
service routine once each second. The user must follow the rules of interrupt 
service. Only registers HL and AF may ~ used, any others must be 
saved/restored on the 5 level stack provided. You must terminate with a RET 
instruction, or a jump to the address in this vector prior to patching your 
address in. 
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Display Control Codes 

The video display may be controlled by various control codes and escape sequences 
to perform sophisticated screen manipulations. The Xerox 820-11 responds to the 
following codes when CP/M is running and they are sent to the CRTOUT routines in 
the BaS. 

Code (hex) 

05 
06 
07 
08 
09 
OA 
OB 
OC 
00 
11 
18 
lA 
IB 
IE 

IF 

Code (hex) 

28 
29 
2A 
30 
31 
34 
35 
36 
37 
38 
3D 
45 
51 
52 
57 

CTRL and 

E 
F 
G 
H 
I 
J 
K 
L 
M 
Q 
X 
z 
[ 
A. 

Control Sequences 

Function 

Set cursor character as next character 
Restore previous attribute mode 
Bell 
Backspace or cursor left 
Hor izontal tab 
Line feed or cursor down 
Cursor up . 
Cursor right 
Carr iage return 
Clear to end of screen 
Clear to end of line 
Clear screen and home cursor 
.Escape 
Home Cursor (HELP key produces this 
code) 
Display next charcter direct 

Escape Sequences 

ESC followed by Function 

( 
) 

* 
o 
1 
4 
5 
6 
7 
8 
= 
E 
Q 
R 
W 

Disable attribute display 
Enable attribute display 
Clear screen 
Pass 7-bit keyboard data 
Pass 8-bit keyboard data 
Set blink attribute mode 
Set graphics attribute mode 
Set blink attribute mode 
Set inverse video attribute mode 
Set low intensity attribute mode 
XY cursor position leadin 
Line insert 
Character insert 
Line delete 
Character delete 
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Display Code Description 

The display control codes of the Xerox 820-11 are completely compatible with the 
Xerox 820 with several advanced editing features added. The following 
summarizes the effect of each of the display codes: 

Control Codes 

"CTRL E" Set cursor character. After receiving this code the next character is 
interpreted as the code to be used as the cursor character. Only codes 
between 0 and 20 (hex) will be accepted. The normal cursor character 
is 2. The "space" (hex) character is a special case used to eliminate the 
display of a cursor. This is useful for displaying a screen without a 
large visible moving cursor for special effects. 

"CTRL F" Restore previous attribute mode. Whenever the attribute mode is 
changed, the previous mode is remembered by the Xerox 820-11. In this 
way a program can set its own attributes mode for its unique display 
requirements, and then restore the original mode that was in effect 
before the program was run. Since the user may set his own default 
attribute mode with the CONFIGUR program in CP/M, it is desirable to 
restore this mode after it has been temporarily changed. 

"CTRL G" Bell. This code will sound a short tone to alert the operator. 

"CTRL H" Backspace or cursor left. Moves the cursor one column position to the 
left without altering the character under the cursor. 

"CTRL I" Horizontal tab. Moves the cursor to the next tab stop. Tabs are preset 
for every eighth column. 

"CTRL J" Line feed or cursor down. 

"CTRL K" Cursor up. Moves the cursor up one row without effecting the current 
column position. 

"CTRL L" Cursor right. Moves the cursor one column position to the right without 
altering the character under the cursor. 

"CTRL M" Carriage return. Returns the cursor to the first column position of the 
current row. 

"CTRL Q" Clear to end of screen. Clears all characters to spaces beginning with 
the current cursor position to the end of the screen. The position of the 
cursor remains unchanged. Characters before the cursor remain 
unchanged. 

"CTRL X" Clear to end of line. Clears all characters from the current cursor 
position to the end of the current line to spaces. The cursor position is 
unchanged. Characters before the cursor are unchanged. 
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"CTRL ZIt Clear screen and home cursor. Clears the entire screen of spaces and 
places the cursor in the home position (column 0, row 0). 

"CTRL [" Escape. The first character of an escape sequence. These sequences 
or are explained below. 

"ESC" 

"CTRL ....... " Home Cursor. Moves the cursor to the home position (column 0 row 0) 
without otherwise affecting the screen display. (HELP key produces IE 
hex code) 

"CTRL _If Display next character direct. After receiving this display code, the 
next character is displayed directly on the screen without interpreting 
it as a special display function code. This code is usually used to 
display control characters that are not normally displayed by the BOS. 

Escape Sequences 

"ESC (" Disable attributes display. Will cause all succeeding characters 
displayed on the screen to unconditionally have the upper bit reset, so 
that the selected attribute mode will not be displayed. Display will 
continue in this mode until changed by the "ESC )" sequence code. 

"ESC )" Enable attribute display. Setting this mode will cause all following 
characters displayed on the screen to unconditionally have the upper bit 
set, thereby causing the selected attribute mode to be displayed. This 
mode will continue in effect until the "ESC (" mode disables it. 

"ESC *" Clear screen. This function is the same as the CTRL + Z function, and 
clears the screen to spaces with the cursor at the home position. 

"ESC 0" Sets BOS to pass only 7 bits of data from the keyboard. This is the 
default setting when power-on or reset is applied, and is compatible 
with the earlier Xerox 820. This mode of operation does not allow 
many of the unique codes generated by the keyboard to be used by 
applications software. A corollary effect is also automatically engaged 
in the 7-bit mode. Only 7 bits of data will be passed to the video 
display screen. ASCII characters with the upper bit set will normally 
cause one of the four attributes to be displayed (blink, lowlight, inverse 
video, or graphics characters). The "ESC 0" mode prevents this 
sometimes undesired feature. 

"ESC 1" Sets BOS to pass the upper bit of data from the keyboard. Using the 
CTRL key in conjunction with certain keys will set the upper (eighth) 
bit of that key, which allows these codes to be processed as special 
function keys by applications programs. The following keys will 
produce unique codes with the upper bi t set when they are typed in 
conjunction with the CTRL key. 
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"ESC 4" 
or 

"ESC 6" 

"ESC 5" 

"ESC 7" 

"ESC 8" 

Set blinking attribute mode. This code will not actually begin 
displaying blinking characters on the screen. An "ESC )" sequence is 
used to enable the display of the attribute characters, or storing 
characters on the screen with the upper bit set, as described above. 
Thus, different attribute modes can be selected without affecting the 
screen display as long as there are NO characters on the screen with 
the upper bit set. If there ARE characters displayed on the screen with 
upper bit set, changing attribute modes will cause an 1M MEDIA TE 
change in the way the upper bit characters are displayed, depending on 
the attribute mode selected. 

Set graphic character attribute mode. This code will not actually begin 
displaying graphics characters on the screen. An "ESC )" sequence is 
used to enable the display of the attribute characters, or storing 
characters on the screen with the upper bit set, as described above. 
Thus, different attribute modes can be selected without affecting the 
screen display as long as there are NO characters on the screen with 
the upper bit set. If there ARE characters displayed on the screen with 
upper bit set, changing attribute modes will cause an 1M MEDIA TE 
change in the way the upper bit characters are displayed, depending on 
the attribute mode selected. 

Set inverse video attribute mode. This code will not actually begin 
displaying inverse video characters on the screen. An "ESC )" sequence 
is used to enable the display of the attribute characters, or storing 
characters on the screen with the upper bit set, as described above. 
Thus, different attribute modes can be selected without affecting the 
screen display as long as there are NO characters on the screen with 
the upper bit set. If there ARE characters displayed on the screen with 
upper bit set, changing attribute modes will cause an 1M MEDIA TE 
change in the way the upper bit characters are displayed, depending on 
the attribute mode selected. 

Set low intensity attribute mode. This code will not actually begin 
displaying characters on the screen in low intensity. An "ESC )" 
sequence is used to enable the display of the attribute characters, or 
storing characters on the screen with the upper bit set, as described 
above. Thus, different attribute modes can be selected without 
affecting the screen display as long as there are NO characters on the 
screen with the upper bit set. If there ARE characters displayed on the 
screen with the upper bit set, changing attribute modes will cause an 
IMMEDIATE change in the way these upper bit characters are 
displayed, depending on the attribute mode selected. 

It should be noted that the low intensity mode is the DEFAULT 
attribute mode. This is because the D{isplay memory) command in BOS 
will store the ASCII character representation of the hex code so that 
more information about the dump is available. The low intensity mode 
is more suitable for this type of display. When CP/M is loaded, the 
CONFIGUR program allows the user to select his own default attribute 
mode. 
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"ESC =" Position the cursor to the location indicated by the following two row 
and column codes. The "home" position is designated as row 0, column 
o. An offset of 20h must be added to the X and Y position codes. The 
positioning formula· is: 

ESC = (y +20h) (X+20h) 

where legal Y (row) values are between 0 and 79. If the column or row 
position codes exceed the normal 80 column or 24 row boundaries, the 
cursor will not be positioned to the illegal coordinate. 

"ESC E" Line insert. Will move the entire line on which the cursor resides down 
one line, filling the cursor line with spaces, and causing the line on the 
bottom of the screen to disappear. (It is actually moved to the internal 
command line buffer for the monitor so that applications programs 
wishing to preserve the bottom line are able to do so.) The actual 
position of the cursor will not change. 

"ESC Q" Character insert. Will insert a space at the current cursor position, 
causing the character under the cursor and all characters after the 
cursor to be shifted one position to the right. The last character on the 
line will disappear. The cursor position will remain unchanged and the 
character under the· cursor will be the inserted space. No other lines 
will be affected. The character that was "lost" at the end of the line 
will actually be placed into the A register and the HL register will be 
pointing to the current cursor position upon return from the Fast CRT 
jump vector entry point (OFOOFh) so that applications programs can 
preserve this character. 

"ESC R" Line delete. Similar to the line insert function except that the line on 
which the cursor resides will be deleted from the screen (and moved to 
the line buffer as described above), and all lines below it will be moved 
up one line. The position of the cursor will be unchanged. 

"ESC WIt Character delete. This function will delete the character under the 
cursor and cause all characters to the right of the cursor to move one 
position to the left. The last character position of the line will be 
replaced by a space. The cursor position will be unchanged and the 
character under the cursor will now be the character that was to the 
immediate right of the cursor before the character delete operation. 
The deleted character will be placed into the A register and the 
HL register will be pointing to the current cursor position upon return 
from the Fast CRT jump vector entry point (OFOOFh) so that 
applications programs can preserve this character. 

"ESC T" Clear to End of Line. (Same as CTRL + X) 

"ESC Y" Clear to End of Screen. (Same as CTRL + Q) 

REFERENCE 
20 



Key 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
period 
plus sign 
minus sign 
up arrow 
down arrow 
right arrow 
left arrow 
line feed 
Esc 
Del 

Key 

Help 
1 
2 
3 
4 
5 
6 
7 
8 
9 
o 
= 
backspace 
tab 
return 

Numeric Pad 

ASCII Code (hexadecimal value) 

BOh 
Blh 
B2h 
B3h 
B4h 
B5h 
B6h 
B7h 
B8h 
B9h 
AEh 
ABh 
ADh 
81h 
82h 
83h 
84h 
8Ah 
9Bh (Special key reserved for program abort) 
FFh 

Main Keyboard 

ASCII Code (hexadecimal value) 

9Eh (Special key reserved for Screen Print function) 
9lh 
92h 
93h 
94h 
95h 
96h 
97h 
98h 
99h 
90h 
9Ah 
88h 
89h 
9Dh 

This is a total of 33 additional function keys that are available for applications 
programs when the ESC 1 mode is enabled. The natural result of this mode is that 
characters passed to the video display that have the upper bit set will be stored on 
the screen with the upper bit on, which causes the selected attribute mode to be 
enabled. 
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MONITOR RESIDENT I/O DRIVER FUNCTIONS 

This section describes the facilities available in the Xerox 820-11 monitor for 
controlling the input/output resources of the Xerox 820-11. 

1) INTERRUPT PROCESSING 

The Xerox 820-11 monitor takes advantage of the powerful interrupt handling 
capabilities of the 2-80 microprocessor. Interrupts are utilized in the I/O 
dr ivers for the console keyboard input, the real-time clock and the floppy 
disk controller. All necessary initialization tasks and interrupt service 
routines for these devices are contained in the monitor. 

For the most part, the operation of the interrupt mechanism should be 
transparent to most applications programs that will run under Xerox 820-11. 
A few precautions must be taken however, to ensure that user written 
software does not adversely effect the operation of the system. The 
following list describes the major hazards to the interrupt system: 

• Interrupts should not be disabled permanently by user code, as this will 
lock-up the console input and real-time-clock routines. 

• The 2-80 'I' register should never be altered. Doing so is GUARAN­
TEED to crash the system. 

• The CPU operates in 2-80 i.nterrupt mode 2 and should not be switched 
to either of the other two interrupt modes. 

• Adequate stack space must be reserved in user programs to allow at 
least one level of stack for interrupt return addresses. Use of the stack 
pointer for 'trick' programming purposes is highly discouraged for the 
same reason. 

The monitor initializes the 2-80 'I' register to point to the system interrupt 
vector table at location FFOO to FF 1 F hex. This table contains pre-assigned 
vector locations for all the peripheral devices on Xerox 820-11, including 
those that are not used by any built-in functions in Xerox 820-11. 

2) MEMORY MAPPED VIDEO DISPLAY 

The Xerox 820-11 single-board computer is equipped with a built-in 80 charac­
ter by 24 line CRT display controller, for use with an external video monitor 
as the system console output device. The refresh memory for the CRT is 
bank switchable from the system's 64K byte memory space and includes a 
hardware address translation circuit for high speed scrolling. 

The Xerox 820-11 monitor contains an output driver routine for the CRT that 
emulates the characteristics of a typical stand-alone video terminal. All character 
codes between 00 and 7F hex are directly displayable on the screen. Characters 
are formed in a 5 x 7 dot matrix. 
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DISPLAY CHARACTER CODES 

This table shows the code for each character to be displayed by the system. Each 
character is defined by a unique eight bit code which is represented by a 
hexadecimal code 'XV' where X represents the 4 most significant bits of the code 
and Y represents the 4 least significant bits of the code. 

There are a total of 128 characters in the font set. Therefore, Y represents a 
hexadecimal number from 0 to F, and X represents a hexadecimal number from 0 
to 7. Therefore, the complete font set is defined by codes from 00 to 7F. If the 
most significant bit of the eight bit code is set to '1', then the complete font set is 
duplicated with the blink attribute set. The blinking set of characters is then 
defined by codes from 80 to FF. 

0 0 

1 
3 

2 

3 0 

4 @ 

5 P 

6 " 

7 p 

1 2 3 456 7 8 9 ABC D E F 

¢ 0 § 

2 <> 
c:::II ...... 

" /I $ 

1 2 3 4 

A B C D 

Q R S T 

a b c d 

q r s t 

~ 2 

en 

% 

5 

E 

U 

e 

u 

~ 
~ ± ~I 

.,. 
~ .a-

& 

6 7 8 

F G H 

V W X 

f g h 

v w x 

REFERENCE 
23 

.,. ...... -+ ~ ~:~: @ .~ 

0 +I +I @] -M ~ 

* + / 

9 < = > ? 

J K L M N 0 

Y Z I: \ J A 

k 1 m n 0 

Y z { } N 
Tm 



~ 
rn 
-< 

OJ[]]@J0~~[?J[]]~[ill[I!]@]~[ill [!§]5§][ili~[ill (I' 

[]§J~~~~~~~~~@9~m ~~~~~ ~ 
"()-iZ g g-i:ro [}[]~~§]~§]§]~~~~~ 50 @!]~~~~ =. :;0 ~ -i 
:Jr"rn I 56 I~~~~@TI~~~~~I 67 I ~~~~~ z ~ ~ 00 

n+'< Z oog-i 001 74 I~ :Jrnlll:r c: < ., ~ 
~ ~ r 0. n a Ui· 5· &. C' 

.... ~ 'g ~ KEY NAME KEY II UNSHIFTEDSHIFTED CONTROL KEY NAME KEY II UNSHIFTEDSHIFTED CONTROL e :r:J ...... "' "' ..... CII ~ .... z ., ., CII 

.... ~o .... C') o 0. C ~ HELP 01 IE IE 9E ....... =.0. 1 02 31 21 91 A 39 61 41 01 > ." .... :J1ll 
2 03 32 40 92 S 40 73 53 13 :r~o-

~ 9~ .... 0 3 04 33 23 93 D 41 64 44 04 
~,,:J< 4 05 34 24 94 F 42 66 46 06 

10 x~ .... ~ 
5 06 35 25 95 G 43 67 47 07 ':-"''< :r III ~ [Tl o-~" 6 07 36 5E 96 H 44 68 48 08 

"TJ g 3 ~ 7 08 37 26 97 J 45 6A 4A OA ~ N[Tl 
.,0 .... 8 09 38 2A 98 K 46 6B 4B OB 0.:J:r 

4="10 .... ~ 9 10 39 28 99 L 47 6C 4C DC 8 ~ .... Ill 0 11 30 29 90 SEMICOLON 48 3B 3A 7E [Tl =:Qn Z 
_ ...... MINUS 12 2D 5F IF APOSTROPHE 49 27 22 60 0 () o CII c EQUAL 13 3D 2B 9A RETURN 50 OD OD 8D 
c~~ BACKSPACE 14 08 08 88 LINEFEED 51 OA OA 8A rn 

[Tl -5 C11 :r DELETE 15 7F 7F FF UPARROW 52 01 01 81 
(I' 

c 0- ~ - (PAD) 16 2D 2D AD 1 (PAD) 53 31 31 Bl ....... ·x .... 7 (PAD) 17 37 37 B7 2 (PAD) 54 32 32 B2 'Tl ..... n 
'Tl o &. 8 (PAD) 18 38 38 B8 3 (PAD) 55 33 33 B3 - ..... ~ 9 (PAD) 19 39 39 B9 L SHIFT 56 FUNCTION KEY 
:r Ill CII TAB 20 09 09 89 Z 57 7A 5A lA 
~ -'0 Q 21 71 51 11 X 58 78 58 18 x -., 
-no W 22 77 57 17 C 59 63 43 03 
o-:ro. E 23 65 45 05 V 60 76 56 16 C III C 

R 24 72 52 12 B 61 62 42 02 .... .,n 
.... Ill~ T 25 74 54 14 N 62 6E 4E OE :r!lo. Y 26 79 59 19 M 63 6D 4D OD ~~o-

U 27 75 55 15 COMMA 64 2C 3C lC ,,~'< 
~ .... "" I 28 69 49 09 PERIOD 65 2E 3E 7C 

~o~ 0 29 6F 4F OF SLASH 66 2F 3F 5C 

g ~" P 30 70 50 10 R. SHIFT 67 FUNCTION KEY 
., ~ [ 31 5B 7B IB L. ARROW 68 04 04 84 
o.~~ J 32 5D 7D lD D.ARROW 69 02 02 82 
.... :r 0 ESC 33 IB IB 9B R.ARROW 70 03 03 83 :J ~ III + (PAD) 34 2B 2B AB o (PAD) 71 30 30 BO "C:J., 
~Ill?- 4 (PAD) 35 34 34 B4 • (PAD) 72 2E 2E AE 

5 (PAD) 36 35 35 B5 L.CTRL 73 FUNCTION KEY 
6 (PAD) 37 36 36 B6 SPACE BAR 74 20 20 00 
LOCK 38 FUNCTION KEY R.CTRL 75 FUNCTION KEY 



3} PARALLEL KEYBOARD INPUT 

A parallel keyboard interface is provided on Xerox 820-11 for systems that 
will use the built-in keyboard and CRT display as the console I/o device. 
This interface is designed to connect to an ASCII encoded keyboard with 8 
bits of parallel data and a key-pressed strobe. 

The monitor contains an interrupt driven input handler for the keyboard that 
maintains a 16 character deep FIFO buffer for input data. This makes it 
possible to do a considerable amount of typing ahead without any input 
characters being lost. If characters are typed while disk access is going on,· 
they may be lost because the disk routines lock out all lower priority 
interrupts. Any characters received when the FIFO is full will also be lost. 

4} DISK INTERFACE 

The 820-11 (with floppy disk drives) has an edge-card connector for 
interfacing to a. "baby board" for disk interface. The 820-11 will be equipped 
with a "baby board" for controlling up to two Shugart compatible 8" drives, or 
two 5~" drives. The interface hardware on the 820-11 "baby board" (floppy 
disk drives) is based on a western Digital 1797 Floppy Disk Controller chip 
along with extra TTL Support circuitry to provide buffering, drive select, and 
data separator functions. 

The 820-11 (with a rigid disk drive) will be equipped with a "baby board" for 
interfacing to a Shugart 14030 Controller which in turn will control up to 
four drives of various mixes of Shugart compatible 8" floppy and 8" rigid disk 
drives. The interface hardware on the 820-11 "baby board" is based on a Z80A 
PIO chip. 

The monitor contains a complete I/O driver package for the disk controller. 
Linkage to the disk I/O routines in the monitor is provided by a set of sub­
routine entry points described later in this manual. The basic functions 
available are: drive select, restore, seek track, read sector, and write sector. 
The user can also specify the track-to-track seek stepping rate, and the 
sector record length. 

All disk functions are verified upon completion, with the final status being 
returned in the A register. If the command was executed successfully, then 
A will contain all zeros on return, otherwise it will contain an error status 
byte as described above under the console monitor 'R' command. The disk 
drive routines will attempt to recover from any disk I/O errors that occur, so 
it is generally not necessary for user written programs to try to re-execute 
commands that fail the first time. 

5} SERIAL INPUT IOUTPUT 

The computer has provisions for two completely independent RS-232 serial 
ports that can be used to interface to printers, CRT terminals and data 
communications equipment. 
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6) REAL TIME CLOCK 

The computer has a Z-80 CTC device that can be used to generate the 
timebase for interrupt driven timers, real-time clocks, and other time keeping 
functions. The monitor will initialize CTC channels 2 and 3 to interrupt the 
processor once a second. Channels 0 and 1 of the CTC are not initialized and 
can be used for other purposes. 

The one second interrupt from the CTC is utilized by the monitor's disk I/O 
routines to implement the disk motor turn-off function. 

7) PARALLEL I/O OPTION 

A Z-80 PIO chip has been included on the Xerox 820-11 IP for general purpose 
I/O interfacings. This device is completely unused by any built-in functions. 
The PIO contains two independent 8-bit parallel I/O ports that can be used to 
interface to printers, ROM programmers, analog converters, other computers, 
or just about anything else imaginable. Those interested in using the PIO 
should consult the schematic drawings for any needed hardware interfacing 
details. Data about programming the PIO can be found in most Z-80 
applica tions manuals. 
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DISK FORMAT 

DISK PARAMETERS 

5M." 8" 

SSSD DSSD SSDD DSDD SSSD DSSD SSDD DSSD 

Tracks 1-39 1-79 1-39 1-79 1-76 1-153 1-76 1-153 

Sectors/ 
18 18 17 17 26 26 26 26 Track 

Bytes/ 
128 128 256 256 128 128 256 256 Sector 

Reserved 
3 3 3 3 2 2 2 2 Tracks 

* Disk 82K 172K 155K 322K 241K 490K 482K 980K Capacity 

DISK FORMAT (floppy disks) 

The system is equipped with two (2) compatible Shugart 5M." drives, or two 8" 
Shugart drives. The disks for the 5M." drives are initialized in a CROMEMCO 
format, and the disks for the 8" drives are initialized in an IBM 3740 format. 

A format is divided into three (3) parts; field A, field B, and field C. Field A is 
written at the start of each track known as the preamble. Field B is written once ' 
for each sector which consists of a gap between sectors, ID fields, and a data field. 
Field C is written at the end of each track and is known as a postamble. 

TRACK 0 FORMAT 

Track 0 is written in single density and in the following format: 

PARAMETER 

Tracks 
Sectors 
Bytes/Sector 

8" 

o 
26 
128 

5M." 

o 
18 
128 
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5"" Format - Track 0 

Number of Hex Value 
Bytes of Bytes Comment 

16 FF Preamble on Gap 4A 
4 00 Gap 3 
1 FE ID Address Mark 
I XX Track II 
1 00 
1 XX Sector /I 
1 00 

* 1 F7 Generate eRe (2) 
11 FF Gap 2 
6 00 
1 FB Data Address Mark 
128 E5 Data Field 
1 F7 Generate eRe (2) 
8 FF Gap 3 
101 FF Postamble Gap 4B 

* Repeated for /I sectors per track. 

8" Format - Track 0 

8" data architecture is similar to IBM 3740 format. 

Number of Hex Value 
Bytes of Bytes Comment 

28 FF Preamble - \Vri te at the 
6 00 start of each track 
I Fe 
26 FF 
6 00 Gap 3 
I FE ID Address Mark 
1 XX Track /I 
1 00 
1 XX Sector /I 

* 1 00 
1 F7 Generate eRe 
11 FF Gap 2 
6 00 
1 FB Data Address Mark 
128 E5 Data Field 
1 F7 Generate eRC 
27 FF Gap 3 

247 FF Postamble Gap 4B 

* Repeated for /I of sectors per track. 
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OTHER TRACKS 

The disks are initialized in the following format: 

PARAMETER 

Tracks 
Sectors 
Bytes/Sector 
Tracks reserved for OS* 

8" 

1-76 
26 
256 
2 

5~" 

1-39 
17 
256 
3 

Reserved tracks for 8" - Track 0, 1 

Reserved tracks for 5~" - Track 0, 1, and 2 

.5,," Format - Tracks 1 to 39 

Data architecture is IBM a modified System 34 format. 

Number of 
Bytes 

50 
12 
3 
1 
1 
1 
1 

* 1 
1 
22 
12 
3 
1 

256 
1 
32 

284 

Hex Value 
of Bytes Comment 

4E Gap 1 
00 Sync Field 
F5 10 Address Mark 
FE 10 Mark 
XX Track 
XX Head/! 
XX Sector 
01 Sector Length 10 
F7 CRC Generates 2 Bytes 
4E Gap 2 
00 Sync Field 
F5 Data Address Mark 
FB Data Mark 
E5 Data 
F7 CRC Generates 2 Bytes 
4E Gap 3 Between Sectors 
4E Postamble 
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8" Format - Tracks 1 to 76 

, Data architecture is IBM 34 format. 

'* 

Number of 
Bytes 

80 
12 
3 
1 
50 
12 
3 
1 
1 
1 
1 
1 
1 
22 
12 
3 
1 

256 
1 
54 

600 

Hex Value 
of Bytes 

4E 
00 
F6 
FC 
4E 
00 
F5 
FE 
XX 
XX 
XX 
01 
F7 
4E 
00 
F5 
FB 
E5 
F7 
4E 
4E 

* Repeated for II of sectors per track. 

Comment 

Gap 4A 
Sync Field 
Index Address Mark 
Index Mark 
Gap 1 
Sync Field 
ID Address Mark 
ID Mark 
Track 
Headll 
Sector 
Sector Length ID 
CRe Generates 2 Bytes 
Gap 2 
Sync Field 
Data Address Mark 
Data Mark 
Data 
eRe Generates 2 Bytes 
Gap 3 Between Sectors 
Postamble 
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GRAPHICS 

The 820-11 Display Controller is based on displaying characters within a 7 x 10 
character cell (7 dots horizontal by 10 scan lines verticaI). To guarantee spaces 
between characters, one dot on each side of the character cell is blanked by 
hardware. Also, to guarantee spaces between character lines, the top two scan 
lines are blanked by hardware. This gives an actual active character size of 5 dots 
horizontal by 8 scan lines vertical as shown below: 

BLANKED 
AREA 

ACTIVE 
AREA 

For Business Graphics, the hardware is configured to eliminate the automatic 
blanking and allow continuous lines both horizontal and vertical. However, the 
Display Controller is still based on displaying a character within a 7 x 10 character 
cell. Since the 820-11 is an 8 bit system and the controller design and available 
refresh memory allows only one byte per character, the maximum number of 
unique characters that can be defined by any 8 bits is 256. Since the standard 
820-11 text font set contains 128 characters, the limit on unique characters for 
graphics that can be displayed together with text is 128. 

The character set for Business Graphics divides the character cell into blocks of 
4 dots horizontal by 4 scan lines vertical. Since the total number of scan lines per 
character is 10, the character set actually consists of two subsets of 4-4-2 and 
2-4-4 as shown below: 

4 -

4 _ 

2 _ 
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Each subset divides the character cell into 6 parts requIring 64 possible 
combinations or unique characters. Therefore, the total number of unique 
characters for the complete graphics set is 128. With this character set, any 
combination of adjacent 4 x 4 blocks can be chosen. Also, at the character cell 
boundary the 4 x 4 blocks can be set vertical by 2 scan lines. Since the total 
number of horizontal dots per character cell is 7, there will be an overlap of one 
horizontal dot in the center of the character cell for diagonal blocks within the cell 
as shown below: 

It should be noted that the above examples are shown inverted from actual display 
of 820-11. That is, the 820-11 will display 4 x 4 white on black vs. the above 
examples which are shown 4 x 4 black ory white. 

It should be also noted that for the standard text font containing 128 unique 
characters defined by 7 bits, the eighth bit is used for the blink attribute. For 
Business Graphics, since both text characters and graphic characters can be 
displayed simultaneously, this requires all 8 bits to define the character, 
consequently the blink attribute is not available in graphics mode. 
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THEORY OF OPERATION - CENTRAL PROCESSOR 

CLOCK GENERATOR 

All the system clocks with the exception of the baud clock and the video dot clock 
are generated from a master oscillator operating at 16 Mhz. The 2 Mhz (1 Mhz for 
5~") clock for the disk controller is generated from the 16 Mhz clock by a divide by 
8 counter. 

The lJ. Mhz processor clock is generated by dividing the master 16 Mhz clock by lJ. 
with binary counter. The column address strobe "CAS", and the address multi­
plexer control "MUX", are derived from the 16 Mhz clock. When memory request 
"MREQ" is low and refresh "RFSH" is high generation of "CAS" and "MUX" is 
enabled. 

RESET CONTROLLER 

Two types of reset take place on the board. 
conditioned by part of hex schmitt inverter. 
conditioned by a part of hex schmitt inverter. 

PORT ADDRESS DECODING 

Power on reset is detected and 
The pushbutton reset is also 

Octal decoder is used to select the appropriate I/O device based on the binary 
value of the address bits A2, A3, & AlJ.. When A7 is low and "MIR" is high, a low on 
"IORQ" will cause the appropriate output of the decoder to go low, selecting the 
I/O device for a read or write operation. 

I/O Port Assignments For Floppy Disk Option 

HORT 0-3 = CHANNEL A BAUD RATE (WRITE ONLY) 
POR T lJ. = SIO CHANNEL A DATA 
PORT 5 = SIO CHANNEL B DATA 
POR T 6 = SIO CHANNEL A CONTROL 
PORT 7 = SIO CHANNEL B CONTROL 
POR T 8 = GP PIO CHANNEL A DATA 
PORT 9 = GP PIO CHANNEL A CONTROL 
POR T A = GP PIO CHANNEL B DATA 
PORT B = GP PIO CHANNEL B CONTROL 
POR T C-F = CHANNEL B BAUD RATE (WRITE ONLY) 
PORT 10 = FLOPPY DISK CONTROLLER STATUS/COMMAND REGISTER 
POR T 11 = FLOPPY DISK CONTROLLER TRACK REGISTER 
PORT 12 = FLOPPY DISK CONTROLLER SECTOR REGISTER 
PORT 13 = FLOPPY DISK CONTROLLER DATA REGISTER 
PORT 1lJ.-17 = CRT SCROLL REGISTER (WRITE ONLY) 
POR T 18 = CTC CHANNEL 0 
PORT 19 - CTC CHANNEL 1 
POR T 1 A = CTC CHANNEL 2 
PORT IB = CTC CHANNEL 3 
PORT lC = SYSTEM PIO CHANNEL A DATA 
PORT ID = SYSTEM PIO CHANNEL A CONTROL 
PORT IE = SYSTEM PIO CHANNEL B KEYBOARD DATA 
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PORT IF = SYSTEM PIO CHANNEL B KEYBOARD CONTROL 
PORT 20-27 = NOT USED/NOT AVAILABLE 
POR T 28 = RESET AUDIBLE ALARM (WRITE ONLY) 
PORT 29 = ACTIVATE AUDIBLE ALARM (WRITE ONLY) 
PORT 2A-2F = NOT USED/NOT AVAILABLE 
PORT 30 = SINGLE DENSITY (WRITE ONLY) 
PORT 31 = DOUBLE DENSITY (WRITE ONLY) 
PORT 32 = NOT USED/NOT AVAILABLE 
POR T 33 = NOT USED/NOT A V AILABLE 
PORT 34 = RESET CRT FONT GENERATOR TO ROM III (WRITE ONLY) 
POR T 35 = SELECT CRT FONT GENERA TOR TO ROM 112 (WRITE ONLY) 
PORT 36 = SET LOLIGHT VIDEO MODE (WRITE ONLY) 
PORT 37-67 = NOT USED/NOT AVAILABLE 
PORT 68 = ASYNCHRONOUS COMMUNICATIONS (WRITE ONLY) 
PORT 69 = SYNCHRONOUS COMMUNICATIONS (WRITE ONLY) 

I/o Port Assignments For Fixed Drive Options 

PORT O-F = SAME AS FLOPPY DISK OPTION 
PORT 10 = FIXED DISK PIO CHANNEL A DATA 
PORT 11 = FIXED DISK CHANNEL A CONTROL 
PORT 12 = FIXED DISK CHANNEL B DATA 
PORT 13 = FIXED DISK CHANNEL B CONTROL 
PORT 14-2F = SAME AS FLOPPY DISK OPTION 
PORT 30-33 = NOT USED/NOT AVAILABLE 
PORT 34-69 = SAME AS FLOPPY DISK OPTION 
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FLOPPY DISK TRANSFER SYNCHRONIZATION 

In order to successfully execute the high speed data transfers between the 
processor and the disk controller, the fast Z-80 non-maskable interrupt "NMI" 
response was employed. During reads and writes to and from the disk controller, 
the data at memory location 66 hex is retrieved and stored. This location is 
overwritten with a RETURN instruction. After this setup is accomplished the 
processor executes a HALT instruction. When the processor is in a HALT 
condition, a DATA REQUEST (DRQ) or an INTERR UPT REQUEST (IRQ) from the 
disk controller will cause a non-maskable interrupt to be generated. The processor 
then executes the RETURN instruction at 66 hex and returns to transfer the data 
to or from the disk controller. When the 128 byte (or 256 bytes in double density) 
transfer is complete the old data is restored and the processor resumes normal 
operation. This hardware assistance obviated the necessity for a DMA device by 
eliminating the disk controller "DRQ" status test. 

CRT DISPLAY CONTROLLER 

VIDEO SCROLLING 

In order to eliminate the delay associated with software scrolling, hardware 
assistance was employed. For ease of understanding, the CRT RAM resides from 
3000 hex to 3FFF hex. Writing into the scroll register adds an offset to the line 
address developed by the line counter. The net effect is similar to the rotation of 
a cylinder whose axis is horizontal and perpendicular to the line of shift. The 
amount of rotation is determined by the magnitude of the number contained in the 
scroll register. For instance, an offset of zero puts the data at location 3000 hex 
(of the CRT memory) at the bottom of the screen. If the offset was one, the data 
at 3000 hex would be displayed on the line next to the bottom. An offset of 
seventeen hex (23 decimal) puts the data at location 3000 hex at the top of the 
screen. 

VIDEO RAM ADDRESSING 

If the processor is doing a read or write to video RAM "CRTCE" (CRT memory 
access enable) will go low. When "CRTCE" goes low, the address from the 
processor is selected instead of the address generated by the counter chain. This 
gives the processor access to the video RAM for read or write operations. 

CPU ACCESS OF VIDEO RAM 

During read or write operations involving the video RAM and the CPU, "CRTCE" 
will go low. When "CRTCE" goes low the processor address bus is selected as the 
address source for the video RAM. A low on "CRTCE" is also used as a term in the 
direction control logic for data bus access. During a processor read operation, data 
from the video RAM at the specified address is allowed onto the processor data 
bus. During a processor write operation, data from the processor is written to the 
video RAM at the specified address. 
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VIDEO GENERATION 

While in the display mode, ASCII data from the video RAM and scan address data 
are used to select the proper dot patterns from the character generator. The 
character generator contains 1 font pattern of 128 characters. 

DISPLAY BLANKING 

The display is blanked during horizontal retrace, vertical retrace, CPU access, and 
decode of scan counts 8 and 9. Blanking is accomplished by disabling the character 
generator. 

64 K RAM AND BANK SWITClHNG 

REFRESH 

During the refresh cycle, the Z-80 places the refresh address on the lower 7 bits of 
the address bus. When this address is stable in the RAM array, the "RFSH" pin on 
the Z-80 goes low. The active low "RFSH" generates an "RAS" on all RAMs. An 
active "RFSH" disables the generation of both "CAS" and "MUX" • 

BANK SWITCHING 

Bit 7 of port lC hex is the bank switch control. When the output is high, the ROMs 
and the CRT display appear in the lower 16K block, and the second 16K block is 
reserved for memory expansion via the bus access slot. When bit 7 of port lC hex 
is low, all the 64K RAM is available to the processor. 

CTC 

The CTC resides at ports 18 hex through 1 B hex. All the inputs and outputs 
associated with the CTC are available to the user. Refer to the strapping option 
section for pin assignments. 

SYSTEM PIO 

The system PIO resides at ports lC hex through IF hex. The "A" side of the system 
PIO controls the floppy disk drive select, bank switching, sensing keyboard data 
available (for polled keyboard applications), and an uncommitted user definable I/o 
bit. The bit allocations are as follows: 

BIT 0 = DVSEL 1 (820-11), LOW (820-11 Rigid Disk) 
BIT 1 = DVSEL 2 (820-11), UNUSED (820-11 Rigid Disk) 
BIT 2 = SIDE (820-11), UNUSED (820-11 Rigid Disk) 
BIT 3 IS USED FOR KEYBOARD DATA AVAILABLE 
BIT 4 IS 8"15~" DISK SELECT «820-11), UNUSED (820-11 Rigid Disk) 
BIT 5 DOUBLE SIDED MEDIA (820-11), UNUSED (820-11) 
BIT 6 CONTROLS DISPLAY CHARACTER SET 
BIT 7 CONTROLS THE BANK SWITCHING (O=RAM) 
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GENERAL PURPOSE PIO AND SIO 

The G.P. PIO provides the user with '16 bits of user definable input or output or a 
mix of input and output on nibble boundaries. The G.P. PIO resides at ports 08 hex 
-OB hex. The PIO will support all modes of interrupt supported by the 2-80. For 
detailed programming information refer to the 2-80 PIO data sheet. For 
applications information, refer to the strapping option section. 

SIO 

The 2-80 SIO supports two full channels of serial I/O with the capability of 
supporting full RS-232 protocol on both channels. In addition, the A side of the SIO 
can provide clocks to synchronous modems or receive clocks from the modem. 

Channel A of the SIO can be configured to interface to a modem or a terminal. 
Refer to the strapping option sheets for detailed instructions. Refer to the SIO 
data sheet for programming information. 

Channel B of the SIO is dedicated for printer operation and has no strapping 
options. 

BAUD RATE GENERATOR 

The COM 8116 provides the user with two programmable baud rate generators. 
Channel A baud rate resides at port 00 hex and is write only. Channel B baud rate 
resides at port OC hex and is also write only. The programming procedure is as 
follows: 

00 hex = 
01 hex = 
02 hex = 
03 hex = 
04 hex = 
05 hex = 
06 hex = 
07 hex = 
08 hex = 
09 hex = 
OA hex -, 
OB hex = 
OC hex = 
OD hex = 
OE hex = 
OF hex = 

50 
75 
110 
134.5 
150 
300 
600 
1200 
1800 
2000 
2400 
3600 
4800 
7200 
9600 
19.2 

Baud 
Baud 
Baud 
Baud 
Baud 
Baud 
Baud 
Baud 
Baud 
Baud 
Baud 
Baud 
Baud 
Baud 
Baud 
Kbaud 
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INTERRUPT STRUCTURES 

All the Z-80 family devices on this board are capable 'of supporting mode 0, 1, and 
2 interrupts. Mode 2 interrupts are used in the Monitor delivered with the system. 
The I register in an unmodified system is loaded with OFF hex. The priority chain 
is organized high to low as follows: 

SIO CHANNEL A 
SIO CHANNEL B 
SYSTEM PIO PORT A 
SYSTEM PIO PORT B 
GP PIO PORT A 
GP PIO PORT B 
CTC CHANNEL 0 
CTC CHANNEL 1 
CTC CHANNEL 2 
CTC CHANNEL 3 
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GENERAL PURPOSE PIO STRAPPINGS (lll) AND PIN ASSIGNMENTS (J8) 

J8 

1 2 
all odd 0 0 

numbered 0 0 

pins are 0 0 

grounded 0 0 

0 0 

JII 0 0 

0 0 

1 2 0 0 

PB6 0 0 PB4 0 0 

0 0 port B READY polarity 0 0 

0 0 port B lower direction 0 0 

odd pins 3-17 0 0 port A READY polarity 0 0 

are grounded 0 0 port A upper direction 0 0 

0 0 port B upper direction 0 0 

0 0 port A STROBE polarity 0 0 

0 0 port B STROBE polarity '0 0 

0 0 port A lower direction 0 0 

+5V 0 0 +5V 0 0 

19 20 0 0 

0 0 

39 40 

eTC 'STRAPPING AND I/O ASSIGNMENTS (lIO) 

llO 

2 1 
SYSTEM CLOCKo 0 CLOCK/TRIGGER 

ZC-TOO 0 0 CLOCK/TRIGGER 
ZC-TOI 0 0 CLOCK/TRIGGER 
ZC-T02 0 0 CLOCK/TRIGGER 

8 7 

VIDEO OUTPUT CONNECTOR PIN ASSIGNMENTS (J7) 

J7 

6 1 
o 0 

o 0 
6-10 grounded 0 0 Vertical Sync 

o 0 Horizontal Sync 
o 0 Video 
10 5 
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port A STROBE 
port A READY 
port A bit 0 
port A bit 1 
port A bit 2 
port A bit 3 
port A bit 4 
port A bit 5 
port A bit 6 
port A bit 7 
port BREADY 
port B STROBE 
port B bit 0 
port B bit 1 
port B bit 2 
port B bit 3 
port B bit 4 
port B bit 5 
port B bit 6 
port B bit 7 

0 
1 
2 
3 



SERIAL I/O CONNECTOR PIN ASSIGNMENTS CHANNEL A (J4) 

J4 
1 14 

PROTECTIVE GROUND 0 0 

TRANSMIT DATA 0 0 TRANSMIT CLOCK 
RECEIVE DATA 0 0 

REQUEST TO SEND 0 0 RECEIVE CLOCK 
CLEAR TO SEND 0 0 

DATA SET READY 0 0 

PROTECTIVE GROUND 0 0 DATA TERMINAL READY 
CARRIER DETECT 0 0 

0 0 

0 0 

0 0 

0 0 

0 25 
13 

SERIAL I/O STRAPPING OPTIONS FOR CHANNEL A (J9) 

Only channel A is capable of utilizing baud clocks from an external device or of 
providing baud clocks to an external device. When providing the baud clock to the 
external device the SIO must use the same clock source. 

J9 
1 2 
0 0 

0 0 

0 0 (M) RXD to Pin 3 
0 0 (T) TXD to Pin 2 
0 0 (M) TXD from Pin 2 
0 0 (T) RXD from Pin 3 
0 0 (M) CTS to Pin 5 
0 0 (T) RTS to Pin 4 
0 0 (M) R TS from Pin 4 
0 0 (T) CTS from Pin 5 
0 0 (M) DCD to Pin 8 
0 0 (T) OTR to Pin 20 
0 0 (M) DTR from Pin 20 
0 0 (T) DCD from Pin 8 

Clock supplied to Modem as RX Clock 0 0 

Clock supplied to SIO with RX Clock 0 0 

Modem supplies SIO with RX Clock 0 0 

Clock supplied to SIO with TX Clock 0 0 

Modem supplies SIO with TX Clock 0 0 

Clock supplied to Modem with TX Clock 0 0 

39 lJ.0 
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DATA SET READY IS ACTIVE ON BOTH CHANNELS 

Legend 

(M) Indicates modem (Data Communications Equipment) function 
(T) Indicates terminal (Data Terminal Equipment) function 

For instance, exercising the (T) strap options will allow communication with a 
modem. Exercising the (M) strap options would allow communication with a 
terminal. 

TXD = Transmitted Data 
RXD = Received Data 
R TS = Request to Send 
CTS = Clear to Send 
DTR = Data Terminal Ready 
DCD = Data Carrier Detect 

SERIAL I/O CONNECTOR PIN ASSIGNMENTS CHANNEL 8 (J3) 

Ground 
Receive Data 
Transmit Data 
Clear to Send 
Request to Send 
Data Set Ready 
Ground 
Terminal Ready 

J3 
1 14 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 Data Carrier Detect 
0 0 

0 0 

0 0 

0 0 

0 0 

0 25 
13 
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KEYBOARD CONNECTOR PIN ASSIGNMENTS (l2) 

BIT 0 
BIT 1 
BIT 2 
BIT 3 
BIT 4 
BIT 5 
BIT 6 
BIT 7 
STROBE 

+5 volts 

1 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

13 

J2 

14 
0 

0 

0 

0 

0 

0 Pins 14-25 are all grounded 
0 

0 

0 

0 

0 

0 

25 

DISK DRIVE CONNECTOR PIN ASSIGNMENTS (ll) 

RIGID 

NDI 
NMSG 
ND5 
ND6 
ND4 
ND7 
ND3 
NRST 
NPB 
Nc/D 
NREQ 
NIIo 
NOT USED 
NBSY 
NDZ 
ND<b 
NSEL 
NACK 

FLOPPY 

8/5~ Select 
Media 
Index 
Select 1 
Select 2 
Side 
HDLD 
Step In 
Step 
Write Data 
Write 
TRK 00 
Write Protect 
Read Data 
Low Current 
Ready 
+12VDC 
+5VDC 
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Jl 

1 20 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 Pins 20-37 are 
0 0 all grounded 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

19 37 
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PREPARING TO RUN DIAGNOSTICS ON A NEW 820-11 

Your Xerox 820-11 Personal Computer comes with an 820-11 Diagnostic Exerciser disk in the 
disk drive box. You can use this disk to check that your system is in proper working order. 
The disk will check the different components of the system and display a message if it finds 
a malfunction. 

It's a good idea to check your system when you first install it. If you experience any 
problems while using the system,· you can use the 820-11 Diagnostic Exerciser disk to check 
the system and find out if it needs to be serviced (repaired). 

If you have just installed a new Xerox 820-11, proceed with the steps below. If you've 
already used the Xerox 820-11, turn to page 8. 

COMPARE your disk drive unit to the illustration below to determine what type of 
disk drive you have. 

5Y4" DUAL FLOPPY 
DISK DRIVE 

8" DUAL FLOPPY DISK DRIVE 8" RIGID DISK DRIVE 

OPEN 

LOCATE 

LOCATE 

the disk drives by pushing on the latch or button as shown above. 

the ON/OFF switch on the left side of the 8" disk drives (the 5Y4" disk drive 
does not have an ON/OFF switch). 

the ON/OFF switch under the right side of the screen (toward the back). 

ON/OFF 
SWITCH 

(Under edge 
of screen) 

V 
ON/OFF ON/OFF 
SWITCH SWITCH 
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TURN 

TURN 

WAIT 

the 8" disk drives on -- if your system has 8" drives, they must be turned 
on for your system to operate. 

the screen on -- if it is already turned on, press the RESET button at the 
back of the screen or CTRL+ESC on the keyboard. 

for your screen to display information in the left top corner of your 
screen. If it does not appear after a few seconds, try adjusting the 
brightness control (under the left edge of the screen) toward the front. 

If nothing appears on the screen, your system needs servicing. 

ADJUST the brightness control (under the left edge of the screen) for the best 
viewing. 

If you have dual floppy disk drives, continue with the steps below. If you have an 8" rigid 
disk, turn to page .5. 

TO INITIALIZE A FLOPPY DISK 

When you use the Xerox 820-11 Diagnostic disk to check out a system that has dual floppy 
disk drives, you'll need to initialize a floppy disk to use for the test. An initialized disk is a 
disk that has been prepared for use. 

6/1/82 

FIND 

INSERT 

the CP/M disk (The CP/M disk comes packaged with the CP/M manuals). 

the CP/M disk in the left drive (drive A) as shown below. Use the up and 
in arrows on the disks as guides. 

DRIVE 
A 

DRIVE 
A 

5M," DISK DRIVES 8" DISK DRIVES 

CLOSE 

DRIVE 
A 

the drive as shown below. 
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6/1/82 

TYPE the letters LA and press the RETURN key on the' keyboard. 
(If the screen displays the message "load error" it means the disk is in 
upside down. Remove the disk and resert it correctly. Press the RESET 
button on the back of the screen and repeat the above step.) . 

TYPE the word INIT and press the RETURN key. 

WAIT for the message "Enter physical disk drive to initialize (A or B)" 

OBTAIN a new disk. Be sure the write protect tape is off the notch on the 5~" 
disk, or the write protect tape is on the notch on the 8" disk. (Write 
protect tapes come packaged in the box of disks when you purchase them. 
If you don't have a new disk, a previously used one will do). 

WRITE 
PROTECT 

TAPE 

CUTOUT 
OVAL 

5~" DISK 

lus of di 

I~ 
f-

~ 
f-

[[] 

-

0eQ) 

8" DISK 

C 

c:::::J 
I 

UP AND IN 
ARROWS 

\ WRITE 
PROTECT 

TAPE 

HOLD the disk with the oval cutout toward the drive (as shown in the picture on 
the opposite page). 

INSERT the new disk in the right drive (drive B) and close the door. 

TYPE the letter B 

The following message to be displayed on the screen: 

Available disk formats are: 

1) Single Density, Single Side 
2) Single Density, Double Side 
3) Double Density, Single Side 
4) Double Density, Double Side 

Enter desired format, or ESC to re-enter selections 
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TYPE the number 3 

The following message is displayed on the screen: 

Are you ready to ERASE (initialize) the disk in physical drive B (Y /N)? 

TYPE the letter Y 

WAIT several minutes for the following message to display on the screen: 

"0 Defective Sectors" 

Touch any key to continue or CTRL+C to Exit 

IF the disk has defecti ve s~ctors indicated by a number other than 0 in front 
of the Defective Sectors message, do not use it - initialize another disk 
using the steps below: 

• Replace the disk in drive B with another disk. 

• Touch any key on the keyboard and follow the directions on the screen. 

• Wait for the "0 Defective Sectors - Touch any key to continue or 
CTRL+C to Exit" message to display on the screen. 

REMOVE both of the disks from the disk drives. 

You're now ready to check out the system with the Diagnostic Exerciser disk. The 
instructions for running diagnostics start on page 8. 
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TO FORMAT (INITIALIZE) A RIGID DISK 

DO THIS PROCEDURE ONLY IF THE SYSTEM IS NEW. If the rigid drive has been used, 
this procedure will erase all stored data. 

Before you use the diagnostic exerciser disk to check. a system with a rigid disk drive, you'll 
need to format (initialize) the rigid disk before running the test. 

INSERT the CP/M disk in the left disk drive (drive A). 

CLOSE 

TYPE 

TYPE 

Result 

DRIVE A 

the drive as shown below. 

the letters LA and press the RETURN key on the keyboard. 

the letters FMT and press the RETURN key. 

The following message will be displayed on the screen: 

Rigid Disk Initialization Utility VER. 0.00 
Copyright (C) 1982, XEROX Corporation 

INITIALIZING Will ERASE ALL The DATA On The RIGID DISK 
Touch ANY KEY To EXIT Or RETURN To CONTINUE 

PRESS the RETURN key to continue. 

Result ""The following message is displayed on the screen: 
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Are You SURE You Want To CONTINUE? (Y/N) 

TYPE the letter Y and press the RETURN key. 

Result The following message is displayed on the screen: 

WAIT 

Initializing Rigid Disk Track 0000 

several minutes for the following message to be displayed on the screen: 

Please run the Verify Disk Integrity section of the 
Xerox Disk Backup and Maintenance System Utility to 
identify any flawed sectors. 

It is necessary for you to reload the system 
Touch ANY KEY To RESET the machine 

TOUCH any key on the keyboard~ 

TYPE the letters LA and press the RETURN key. 

TYPE 

Result 

the word BACKUP and press the RETURN key. 

The following menu is displayed on the screen: 

The Xerox Disk Backup and Maintenance System 
(C) 1982 Balcones Computer Corporation (P) 
All Rights Reserved Version 0.00 (Month) 1982 

DISK BACKUP & MAINTENANCE MENU 

You have the following options available: 

(l) List Directory 
(2) Backup Files 
(3) Replace Files 
(4) Verify Disk Integrity 
(5) Delete Files 
(6) Exit to CP/M 

P lease enter your choice: (_) 
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Note: When using the BACKUP Utility, you may want to increase the brightness of 
your screen using the br ightness control located under the left edge of the screen. 

TYPE the number 4 to select the Verify Disk Integrity option. 

Result The following message is displayed on the screen: 

TYPE 

VERIFY DISK INTEGRITY 

Verify which Disk: (_) 

the letter E to verify disk (partition) E which is used by the diagnostic 
exerciser program to check the operation of the disk dr ives. 

Result The following message is displayed on the screen: 

0000 Reading a to 1007 Blocks. (Touch ESC at any time to exit.) 

WAIT several minutes for the following message to be displayed on the screen: 

No errors detected. Touch any key to exit. 

IF an error is detected, TYPE the letter Y to automatically store the error 
(flawed area) in a special file on that partition. 

PRESS any key on the keyboard to return to the Disk Backup and Maintenance 
Menu. 

REPEAT the steps on this page to verify disks (partitions) F, G and H. 

You're now ready to check out the system with the Diagnostic Exerciser disk. The 
instructions for running diagnostics start on page 8. 
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RUNNING DIAGNOSTICS 

Before you run diagnostics, you'll need to put paper in your printer. Use two sheets so that 
the paper covers the width of the platen, and turn on the printer. The On/Off switch is on 
the front of the 620 printer (20 CPS) and on the back of the 630 printer (40 CPS). 

As the test runs, you'll need to watch the screen for error messages. You may wish to read 
the procedures below to acquaint yourself with the messages before beginning the test. 

6/1/82 

PRESS the RESET switch on the front of the 630 printer. 

PRESS . the RESET button on the back right corner of the screen or the 
CTRL+ESC keys on the keyboard. 

REMOVE any disks from the disk drives. 

CHECK the Xerox 820-11 Diagnostic Exerciser disk to be sure that it is not write 
protected. (The 5Y4" disks are not protected when the tapes are removed, 
and the 8" disks are not protected when the tapes are on.) 

INSERT the 820-11 Diagnostic Exerciser disk in the left disk drive (drive A) and 
close the drive. 

WRITE 
PROTECT 

TAPE 

CUTOUT 
OVAL 

5Y4" DISK 

[Ji ! 

... 
>< 

UP AND IN 
ARROWS 

o © <==> \ WRITE 

PROTECT 
TAPE 

8" DISK 

Note: The disk marked 820-11 Diagnostic Exerciser disk must be used to run the 
diagnostic test. If you use the 820 Diagnostic Exerciser disk, a false error indication 
will occur. 

IF 

TYPE 

you are testing a dual floppy disk drive system, insert an initialized disk in 
the right disk drive (drive B) and close the drive. 

the letters LA and press the RETURN key. 
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The Xerox 820-11 Diagnostic Exerciser disk will begin to check out the system. Be 
careful not to touch any keys on the keyboard while the test is running. Touching a 
key can stop the test. 

Note: If there is an error during the test, holding down CTRL while pressing C will 
run the remaining tests. 

WATCH the screen for the results of the first memory test. In about 30 seconds, 
the screen should show: 

PASSES COMPLETE = 0001 ; COUNT OF ERROR BYTES = 0000 
PASSES COMPLETE = 0001 ; COUNT OF ERROR BYTES = 0000 

If the COUNT OF ERROR BYTES does not equal 0000, your system needs 
to be serviced. 

WATCH the screen for the results of the second memory test. The screen 
should show: 

PASSES COMPLETE = 0001 ; COUNT OF ERROR BYTES = 0000 
PASSES COMPLETE = 0001; COUNT OF ERROR BYTES = 0000 

If the COUNT OF ERROR BYTES does not equal 0000, your system needs to be 
serviced. 

WATCH your screen for the results of the disk test. The disk drives will click 
during this test. When finished the screen should show: 

o read/ wri te errors detected 
o seek errors detected 

WATCH the screen test as it displays the screen test. The test pattern should fill 
the screen with characters. (The border around the test pattern will 
remain black.) 

If there are missing characters or irregularities in the test pattern,. your 
system needs to be serviced. 

(If you do not have a printer, the test will end here. Remove both disks 
and press the RESET button.) 

DIAGNOSTICS 
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WAIT while the printer prints its test pattern. (If you have an 88 or 92 
character wheel on the Printer, the test pattern will have blanks in some 
places.) 

Normal pr int forward and back 
!" #$ %& ' ( ) *+, _. /01234 56789: ; '<=~ ?@ABCDEFGHIJKLMNOPQRSTUVWXYZ [. J 0_° abcdefghi ~ klmnopg r stuvwxyz §\r t: !" #$ %&' ( ) * +, -. /0 1234 56 789: ; '<=~ ?@SUB 
! "#$%&' ()*+,-./0123456789: ;,<=lj?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[· J o_oabcdefghlJklmnopgrstuvwxyz§\1 t ! "#$%&' () *+,-./0123456789:; l=~?@SUB 

Inter leaved overpr int ing, forward and backward 
!"#$%&'()*+,-./0123456789:;,<=lj?@ABCDEFGHIJKLMNOPQRSTUVWXYZl·Jo_oabcdefghijklmnopgrstuvwxyz§~t: !"t$%&'()*~,-./0123456789:;,<=lj?@SUB 
! "#$%&' ( ) *+, _. /0123456789: ; ~=lj ?@ABCDEFGHIJKLMNOPQRSTUVWXYZ [. J 0_0 abcdefgh ij klmnopgrstuvwxYZ§II t ! "#$ %&' ( ) *+, -. /0 1234 56789: ; ~=~ ?@SUB 

Overprint with absolute horizontal tabbing 
S I" i$%&' ( ) *+, -. /01234 56789: ; ~=lj ?@ABCDEFGHIJKLMNOPQRSTUVWXYZ [. J C _ 0 abcdefghij klmnopgr stuvwxyz§~ t· !" #$%&' ( ) *+, -. /0123456789: ; ~=lj ?@SUB 

6/1/82 

If the test pattern did not print the alphabet and numbers, or if the characters were 
not properly aligned on the paper as shown in the example above, check the printer 
switches described in the SYSTEMS COMPONENT section on page 18 for the 620 
Printer (20 CPS) or page 35 for the 630 CPS Printer (40 CPS). If the switches are 
correctly set, your system may need to be serviced. 

WAIT for the following message to be displayed on the screen: 

Diagnostics Complete - Touch ANY KEY to reset machine 

REMOVE the Xerox 820-11 Diagnostic Exerciser disk, the initialized disk, and place 
them back in their disk envelopes. Store your Diagnostic Exerciser disk in 
a safe place. 

If all the test messages corresponded with those shown in the instructions, your 
system is hooked up correctly and in proper working order. 

To learn how to use the basic features of CP/M on the 820-11, you should go through 
the CP/M Handbook. Then go through the manuals for any Applications software 
(such as Supercalc, TTY Communications, Accounting, etc.) to learn the specific 
features of that software. 

DIAGNOSTICS 
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