Altair ROM User Guide

Getting Started -----------------------------------

Intro

Many problems face today’s fans of vintage computers.  Not the least of which is reliving the difficulties of the past. That’s especially true for those brave souls that choose to walk “The Path of Eternal Damnation”.  That is, those who desire to build/upgrade a front panel machine from the ground up – starting with just the toggle switches and LEDs.  Playing with switches and lights is all good fun in the name of the hobby, and historically accurate.  But eventually, most users will come to desire a smoother interface. One can expand a vintage machine to many different levels.  I choose to keep them close to their roots as historical display items.  To that end, I’ve created some ROM chips that will enable our machines to be used more easily for demonstration purposes. 

You now have an Altair ROM that will make your life a little easier.  The ROM contains a mini-monitor to allow you to examine memory, deposit to memory, and run programs just like you can with the front panel.  The difference is that the monitor interfaces with you via a terminal (or terminal program) connected to the serial port. You now see screens full of information in hex instead of reading binary from the front panel.  And of course, the front panel is still functional if you choose to use it.  In addition, the Altair ROM contains a loader that will load the famous Microsoft 4K BASIC from the serial port, simulating a load from a paper tape.  There’s even a built-in command summary help screen.  All in a 1K chip.

Hardware Requirements

1) Altair 8800

2) SIO-A  ( COM2502 UART set to ports 0/1 )

3) Minimum of 4K bytes RAM required to load BASIC

4) ROM card capable of handling 2708 EPROMS ( Cromemco Bytesaver, 16KPR, etc.) The Montitor chip is addressed to F000h

5) RS-232 terminal or terminal emulator program like Tera Term Pro

Installation
1) Ensure the Altair is powered down and unplugged.

2) Remove the case top.

3) Throughout the installation procedure, periodically ground yourself and touch the Altair’s metal frame. Start now.

4) Remove your ROM/EPROM card.

5) Insert the Altair ROM chip in a space addressed to F000h on the ROM/EPROM card.  Be careful not to bend the pins and double check chip orientation.

6) Reinstall the ROM/EPROM card.

7) Reinstall the case top.

8) Plug in the Altair.

Startup

Once the Altair ROM chip is installed in your ROM/EPROM card, and your terminal (or emulator software) is connected and running, startup from the Altair’s front panel is straightforward:

1) Switch POWER to ON

2) Press and Hold STOP

3) RESET

4) Release STOP

5) Set address switches to F000h : 1111 0000 0000 0000 (A15,A14,A13,A12 up, all others down)

6) EXAMINE

7) RUN

At this point, you should see the Altair ROM startup message:

Altair 8800 Monitor 8.2-SIOA

(C) 2008 John Garza

>

When you see the “>” prompt, you’re in!

The monitor has an input buffer so all commands are terminated with a return and you can backspace to correct typing errors.

Now try typing a question mark to get a help screen.

 Monitor Commands ---------------------------------

DEPOSIT

Dxxxx

Begins memory deposit @ xxxxh

Deposit Mode displays the current address and it’s contents and gives you the option of changing those contents. The monitor automatically moves to the next byte so you can move sequentially through memory reviewing and altering bytes as you go. Note that the monitor’s internal stack starts at 0050h (and grows towards 0000h).  Altering data on the stack will cause unpredictable results.  

You may now:

1) Enter a new hex byte 

2) Enter an ASCII char prefixed with an apostrophe

3) Type Control-X to exit back to the monitor

4) Just hit return to accept the current contents and move to the next byte.

Example:

>D0100

Memory Load: apostrophe for ASCII, CR skips addr, Ctrl-X exits

0100 . 00 FE

0101 . 00 44

0102 . 00 CA

0103 . 00

EXAMINE


Exxxx yyyy


Examines memory from xxxxh to yyyyh

The display shows the address on left, hex contents in the middle, and an ASCII translation on right.

Note that you can specify a large range (useful for code dumps).  If you need to stop a lengthy scroll, just hit Control-X to cancel.


Example:

>E0100 010F

0100 FE44CA00 00000000 00000000 00000000 .D..............

>

BLOCK MOVE


Bxxxx yyyy zzzz

Moves a block of memory (starting at xxxxh and ending at yyyyh) to memory starting at address zzzzh.


Example:

>B1000 1FFF 3000

>

JUMP


Jxxxx


Jumps to (runs a program) at memory location xxxxh.

Example:

If you have some code loaded at 0100h that prints “Hello World!” and then jumps back to the monitor, the results would look like:

>J0100

Hello World!

>
MICROSOFT BASIC LOADER


L

Runs the internal boot loader that loads BASIC via the serial port.  The boot loader is written to load Microsoft / MITS BASIC 3.2 (4K version) which is provided on the distribution CD.  This 4K BASIC is not powerful, but is generally considered historically significant. It is freely available on the net and has been for many years.

Just prior to sending the file to the Altair, you must set the Altair’s sense switches.  BASIC reads the switch settings and determines the Altair’s I/O configuration from the settings.  For the SIO-A card using ports 0/1, set A14 up and all others down.   

The distribution CD contains the file 4KBAS32M.TAP which is the file to send from your terminal emulator to the Altair.  Note that the Altair predates today’s common error checking protocols (Xmodem, etc.) and therefore you must load the binary file with NO protocol.  Windows Hyperterm does not allow this, but Tera Term Pro does.

Once BASIC is loaded, you should set your terminal to 7 data bits, otherwise the last character of every string will look funny (as it does in the “MEMORY SIZE” question from BASIC in the example below).   And remember, if you need to reload BASIC, reset your terminal back to 8 bits for binary transfers.  Also, this version of BASIC is UPPERCASE ONLY.  Welcome to 1975.


Example:

>L

MBL: Set switch A14 up all others down, start transfer...

MEMORY SIZÅ? 

TERMINAL WIDTH? 80

WANT SIN? Y

727 BYTES FREE

BASIC VERSION 3.2

[4K VERSION]

OK

Useful Routines ----------------------------------- 

The Altair ROM contains several useful subroutines that you can use in your own assembly language programs.

1) Inline Print   [ F33E ]

Description:  Prints a null terminated string that is located immediately after the subroutine call.

Registers Altered:  A
Example:

CR
EQU
0Dh

LF
EQU
0Ah

ILPRT
EQU
0F33EH


.


.

CALL
ILPRT

DB
‘Hello World!’,CR,LF,00h



.



.

2) Dual Hex Output   [ F18F ]

Description:  Prints H and L registers to the serial port (in hex).  Used for outputting addresses. 

Registers Altered:  C (it calls HEX OUTPUT)

Example:

OUTHL
EQU
0F18Fh

DATA1
EQU
0AB56h


.


.

LXI
H, DATA1

CALL
OUTHL
; outputs “AB56” on the terminal


.


.

3) Hex Output   [ F19C ]

Description: Prints contents of register C to the serial port (in hex).  Used for outputting bytes.

Registers Altered:  none
Example:

OUTC
EQU
0F19Ch


.


.

MVI
C,’A’

CALL
OUTC
; outputs “41” to the terminal


.


.

4) Console Input   [ F3BA ]

Description: Waits for data on the serial port. When data arrives, it is put in Register A.  

Limitations: If a Control-X (abort) is detected, will return to the monitor.

Registers Altered:  A (receives the incoming data)
Example:

CONI
EQU
0F3BAh


.


.

CALL
CONI
; ( will loop here waiting for input


.
; ( now data is available in Reg A


.

5) Console Output   [ F3C7 ]

Description: Transmits a character from Register A to the serial port.  

Registers Altered:  none
Example:

CONO
EQU
0F3C7h


.


.

MVI
A,’J’

CALL
CONO
; outputs a “J” to the terminal


.


.

6) Monitor Warm Start   [ F040 ]

Description: Allows user programs to branch back to the monitor without seeing the startup message. All you get is the prompt character “>”.

Usage:

WMST
EQU
0F040h


.


.

CALL
WMST

---------------------  END  ------------------------
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