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1IARD DISK COIIPA!ABILIH' GUIDE 

Two general methods exist for integrating hard disk drives with 
the CPZ48000. The system integrator may install hard disk drives 
through the parallel port using personality boards which 
interface to various intelligent hard disk controllers. The 
other option is to install an IEEE hard disk controller in the 
S100 Bll,S. Each are discussed below: 

PARALLEL PORT IB!ERPACE 

The following personality boards are available: 

-PRIAM INTELLIGENT HARD DISK PERSONALITY BOARD [ PRI100 ] 

Compatible with "SMART" or "SMART-E" 
Priam Intelligent Hard Disk controller. 
These controllers interface any PRIAM 
drive ranging in capacity from 10 to 157 
megabytes and in 8 or 14 inch packaging. 

-KONAN DAVID JR. INTELLIGENT HARD DISK PERSONALITY 
BOARD [ KHD100 ] 

Compatible with the Konan David Jr. 
Intelligent Hard Disk Controller. 
�m�~�~�_� �-�-�-�~�-�_�,�,� __ �~�_�+�~�_�~�~�~�~�~� �~� �"�~�o�o�+� 

• �~�J�.�.�.�I�.� Q '"' V LJ. U 4 v ............ v 4 ..... "' ...... -..., - - - 0- __ _ 

range of ST506 type drive. 

-SHUGART ASSOCIATES SYSTEMS INTERFACE (SASr) PERSONALITY 
BOARD [ SAS100 ] 

Compatible with boards from the following 
manufactures: 

-XEBEC Systems, Inc. 
-Data Technology, Corp. 
-Sysgen, Inc. 

Any SASI compatible controller should 
interface with the SAS100. Some boards 
provide features others �d�o�~�'�t�.� For ' 
example a XEBEC board allows SMD 
removabie hard disk drives whereas the 
Sysgen controller interfaces ST506 drives 
on the same "bus astape streaming drives • 

. 
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8100 BUS 

Any hard disk controller which is IEEE 696.D2 compatible may be 
integrated with the CPZ48000. CP/M and TurboDOS drivers are 
available for the MONITOR DYNAMICS, INC. h.ard disk controller. 
TurboDOS drivers are available for the ADES GYPSY controller. 
Customers have written drivers to other controllers such as the 
KONAN DAVID controller. In any case, the only condition imposed 
is that the controller be compatible with the IEEE specification. 

'. 
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**** SO~VARE SECfION *** 

This section of the manual describes the Software Interface for 
the CPZ-4BOOO. 

PROM Monitor 

76800,38400,19200,9600,4800,2400,1200,600,300 baud. 

Below is a description of the built-in Monitor commands using 
CP/M Prom V2.1 and their functions. Commands may be either a 
single letter, single letter followed by 1, 2 or 3 parameters, or 
double letter commands followed by 1, 2 or 3 parameters and 
depends upon the function desired. 

Basic PROM Comm~nds 

*** Note: *** <cr> = carriage return 
all entries are in hex. 

A 

B<cr> 

Register definitions 
A=accumulator, F=flags, B=regiater B, C=register C 
D=register D, E=register E, H=register HL 
X=register IX, Y=register IY, P=program counter 
I=interrupt register, N=interrupt flip-flop 

~ ___ _ ..L...! __ 

J: u..u\,;; l.I~v.u 
T'\ ____ .:'_+..t"..,. ..... 
~\;;iO;;>"' ... ... ~ ...... "" ..... 

not used 

Boot disk drive A: Load operating system 
on drive A: (CP/M disk) 

Cxxxx,yyyy,zzzz<cr> Compare memory Will compare the block 
of memory starting with 
xxxx to yyyy with zzzz. 

DMxxxx,yyyy>cr> Dump Memory 

DMxxxx,S100<cr) 

DR<cr> Display Registers 

not used 

Will display memory from 
xxxx to yyyy hex. 

Will dump memory starting 
at xxx x with a swath of 100. 

Will display all Z-BO CPU 
registers. 
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Fxxxx,yyyy,zz<cr> Fill memory Will fill memory starting 
at xxxx to yyyy with the 
hex byte zz. 

G<cr> Go command Will execute the program 
pointed to by t.he break­
point PC value without 
trace or breakpoint active. 

Gxxxx<cr> Go at address Will set the Program counter 
to address xxxx and begin 
execution there. 

Gxxxx/yyyy<cr> Go with Breakpoint Begin execution at address 
xxxx with a breakpoint at 
address yyyy. 

G/yyyy<cr> Go with Breakpoint Use present Program counter 

Hxxxx,yyyy<cr> 

I 
J 
K 
L 

Mxxxx,yyyy,zzzz<cr> 

N 

Oxx,yy<cr> 

P 

Qxx<cr> 

R<cr> 

SMxxxx<cr> 

SRx<cr> 

T 

U 

Hex Math 

not used 
not used 
not used 
not used 

Move memory 

not used 

Output to port 

not used 

Query input port 

Read disk 

Substitute Memory 

value to execute until address 
yyyy is reached. 

Display the hex SUM and 
Difference of xxxx and yyyy 

Will move the memory contents 
xxxx to yyyy stating at zzzz. 

Will output the byte xx to 
port yy hex. 

Will display the hex and binary 
contents of port xx hex. 

Will read the diskette in drive 
A:, track 0 sector 1 starting 
location 0000 hex of memory. 

Allows the substitution of 
memory contents starting at 
xxxx. Carriage return will 
abort, space bar advances to 
next location. 

Substitute Register Allows ·the substitution of 

not used 

not used 

. 

all break point register values 
and flags as shown in notes. 
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W<cr> 

x 

y 

not used 

Write disk 

not used 

not used 

Will write memory contents at 
location 0000 hex of memory 
onto the diskette in drive A: 

Zxxxx,yyyy Zero memory Will zero memory between xxxx 
and yyyy. 

PROM Monitor Display Options 

The monitor has several display options which allow the control 
of screen dumps and control of listings using a printer. These 
options are listed below. 

Function Option 

Memory Dumps Control-S 
Control-Q 

- Esc key 
)rinter listing - Control-P 

(NOTE) Control P option valid 

Description 

stops Display scroll. 
starts Display scroll. 
Aborts dump and returns to command level. 
Enables console dumps to printer. 
This is a toggle function, where a second 
control-P will stop printer listing. 

only while in the monitor command mode. 
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I/O Port Address Assignments 

The CPZ-48000 uses the last 128 I/O ports assignment of it's 256 
I/O port address space for use with i!'s on-boardperi~heral 
chips. Below is a breakdown of these i/o ports by port function 
and i~'s corresponding address in hex. 

[ Serial Port A and B ABBignmen~s ] 

SID Port A Data Reg. 
SID Port A Control Reg. 

. SID Port B Data Reg. 
SID. Port B Control Reg. 

[ Floppy Disk Controller Assignment ] 

FDC Command/Status Reg. 
FDC Track Reg. 
FDC Sector Reg. 
FDC Data Reg. 

[ Parallel Port A and E Assignment ] 

PIO ·Port A Data Reg. 
PIO Port A Control Reg. 
PIO Port B Data Re.g. 
PIO Port B Control Reg. 

[ ~imer Port Assignments 

Timer Channel 0 
Timer Channel 1 
Timer Channel 2 
Timer Control Reg. 

] 

[ Interrupt Controller Assignments ] 

Interrupt Select Reg. 
Interrupt Command Reg. 

[ Control Registers ] 

Prom/Boot Reg. 
Deselect Window Reg. 
FDC Drive Select Reg. 
FDC Wait Reg. (program data xfer use) 

80 Hex 
81 Hex 
82 Hex 
83 Hex 

90 Hex 
91 Hex 
92 Hex 
93 Hex 

AD Hex 
A1 Hex 
A2 Hex 
A3 Hex 

BO Hex 
B1 Hex 
B2 Hex 
B3 Hex 

CO Hex 
C1 Hex 

DO Hex 
D1 Hex 
D2 Hex 
D3 Hex 
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[ Memory Ranagement Registers ] 

MMU Address Reg 1 
MMU Address Reg 2 
MIJIU Address Reg :3 ." 
MMU Address Reg 4 
MMU Address Reg 5 
MMU Address Reg 6 
MMU Address Reg 7 
NMU Address Reg 8 
MMU Address Reg 9 
MMU Address Reg 10 
MMU Address Reg 11 
MMU Address Reg 12 
MMU Address Reg 13 
MMU Address Reg 14 
MMU Address Reg 15 
MMU Address Reg 16 

[ Direct Memory Access Registers ] 

DMA Base/Current Address Reg. 0 
DMA Base/Current Word Count Reg. 0 
DMA Base/Current Address Reg. 1 

i
MA Base/Current Word Count Reg. 1 
MA Base/Current Address Reg. 2 
MA Base/Current Word Count Reg. 2 

DMA Base/Current Address Reg. 3 
DMA Base/Current Word Count Reg. :3 
DMA Status/Command Register 
DMA Write Reauest Register (software) 
DMA Write Single Mask Reg. 
DMA Write Mode Reg. 
DMA Clear Byte Pointer Flip-Flop 
DMA Master Clear/Read Temp. Reg. 
DMA (not used) 
DMA Write All Mask Reg. 

Version 2.0 of 8-12-83 

EO Hex 
E1 Hex 
E2 Hex 
E3 Hex 
E4 Hex 
E5 Hex 
E6 Hex 
E7 Hex 
E8 Hex 
E9 Hex 
EA Hex 
EB Hex 
EC Hex 
ED Hex 
EE Hex 
EF Hex 

FO Hex 
F1 Hex 
F2 Hex 
F3 Hex 
F4 Hex 
F5 Hex 
F6 Hex 
F7 Hex 
F8 Hex 
F9 Hex 
1'1A .tiex 
FB Hex 
FC Hex 
FD Hex 
FE Hex 
FF Hex 
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----------------~-----------------------Contro1 Register Bit Assignments 
--------------------------------~-------

·This is a description of the Control Registers and the 
corresponding bit assignments used on the CPZ48000. . 

[ PROM / Boot Register (Port DO Hex) ] 

+---------------------------------------+ 
I D7 I D6 I D5 I D4 I D3 I D2 I D1 I DO I 

+---------------------------------------+ I I I I I 

I I I I I 

I I I I 0 <-- Fix PROM at EOOO Hex 
I I i I 1 <-- Disable PROM I I I 0 <-- PROM appears everywhere 
I I I 1 <-- Disable PROM 
I I a <-- E~able Deselect Window Logic 
I I 1 <-- Disable Deselect Window Logic I 0 <-- Disable MMU 
I I I 1 <-- Enabel MMU 
+----+----+----+--) (bits not used) 

[ Deselect Memory Window (Port D1 Hex) ] 

+---------------------------------------+ I D7 lD6 I D5 I D4 I D3 I D2 I D1 I DO I 
+---------------------------------------+ I I I I I I I 

I I I I I I I 
I I I I I : +-- Deselect Lower Boundary bit 12 
I I I I I +-- Deselect Lower Boundary bit 13 
I I I I +-- Deselect Lower Boundary bit 14 
Iii +-- Deselect Lower Boundary bit 15 
I I I 

I I +-- Deselect Upper Boundary bit 12 
I +-- Deselect Upper Boundary bit 13 
+--Deselect Upper Boundary bit 14 

+-- Deselect Upper Boundary bit 15 

**** HOT E **** 
The Deselect Window logic has a secondary function which is only 
active if the PROM Monitor is not active. The lower 4 bits of 

. this control register sets the range for the extended gr·oups of 
each 1 megabyte of extended address lines A20 to A23. Below is a 
table showing the bit assignments for this function. 
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1 Extended Megabyte Set Register (Port D1 Hex) ] 

+---------------------------------------+ I D7 I D6 I D5 I D4 f D3 I D2 I D1 I DO : 
+---------------------------------------+ I I I I I I I I 

I I I I I I I I 
I I I I I : I +-- Set A20 (MMU Active only) 
I I I I I I +-- Set A21 (MMU Active only) 
I i I I I +-- Set A22 (MMU Active only) 
I I I : +-- Set A23 (MMU Active only) 
I I I I 
I I I I 

+----+----+----+---) (bits not used if MMU Active) 

[ FDC Drive Select Register (Port D2 Hex) ] 

+---------------------------------------+ 
I D7 I D6 I D5 I D4 I D3 I D2 : D1 I DO : 
+---------------------------------------+ I I I I I I I 

I I I I I I I 
, I I I I I ( t . d) I I I I t I +-- no use 

. I I I I I +-- (not used) 
: iiI +-- Motor On (1=motor on) i , I +-- Density Select (O=single density) 
I I +-- Drive Select bit 0 
I +-- Drive Select bit 1 
+-- Side Select (O=side 0) 

+-- (not used) 

[ PDC Wait Register (Port D3 Hex) ] 

+--------------~------------------------+ 
I D7 : D6 : D5 : D4 I D3 I D2 I D1 I DO I 

+---------------------------------------+ I I I I t I I I I I tit Itt ( 
I +----+----+----+----+----+----+-- not used) 
I 
+-- INTRQ or DRQ status bit 
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-------------------------------~----
DMA Register Bit Assignments 

[ Command Register ] 

+---------------------------------------+ 
I D7 I D6 I D5 I D4 I D3 I D2 I D1 I DO I 

+---------------------------------------+ I I I , I , 
J I I J I J I I I ; i 0 <-- Memory-to-Memory Disable 
I I I I I 1 <-- Memory-to-Memory Enable i I; I 0 <-- Chan 0 Address Hold Disable 
I I I I 1 <-- Chan.O Address Hold Enable 
I '" X <-- If blt DO = 0 , I I 0 <-- Controller Enable 
I I I 1 <-- Controller Disable 

I I I 0 <-- Normal Timing 
" I 1 <-- (illeagal) I I I X <-- If bi t DO = 1 
I I 0 <-- Fixed Priority 
I I 1 <-- Rotating ~riority 
: I 0 <-- Late Write Selection I i 1 <-- (illegal) 
I I X <-- If bi t D3 = 1 
I 0 <-- DREQ sense active high 
I 1 <-- DREQ sense active low 
o <~- DACK sense active low 
1 <-- DACK sense active high 

[ Request Register bits ] 

+-----------------------------~---------+ : D7 I D6 I D5 : D4 I D3 : D2 I D1 I DO I 
+---------------------------------------+ I I I 

I I I 

I 0 0 <-- Chan 0 Select 
I 0 1 <-- Chan 1 Select· 

t 
I 
I 

1 0 <-- Chan 2 Select 
1 1 <-- Chan 3 Select 

o <-- Reset Request Bit 
1 <-- Set Request Bit 

+----+----+----+----+--->- (bits not used) 
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t Mode Register Bit Assignments] 

+---------------------------------------+ I D7 I D6 I D5 I D4 I D3 I D2 I D1 I DO : 
+---------------------------------------+ I I I I I I I I 

I I 0 0 <-- Chan 0 Select 
I I 0 1 <-- Chan 1 Select i i 1 0 <-- Chan 2 Select 
I . I 1 1 <-- Chan 3 Select 
o 0 <-- Verify Transfer (not used) 
o 1 <-- Write Transfer 
1 0 <-- Read Transfer 
1 1 <-- (iliegal) 

I I X X <-- If bits D6 & D7 = 11 
I I 0 <-- Disable Autoinitialize 
: : 1 <-- Enable :Autoini tialize 
I 0 <-- Select Address Increment ! 1 <-- Select Address Decrement 

o 0 <-- Demand Mode Select 
o 1 <-- Single Mode Select 
1 0 <-- Block Mode Select 
1 1 <-- Cascade Mode Select 

[ status Register Bit Assignments ] 

+---------------------------------------+ 
: D7 : D6 : D5 : D4 : D3 : D2 I D1 : DO I 
+---------------------------------------+ I I I I I I I I I I I I I I I I: :,: ~ = C~~~ 0 ~~~ ~e~~:he~ I ; i I I 1 = Chan 1 has reached T.C. 

I I I : 1 = Chan 2 has reached T.C. 
I I I 1 = Chan 3 has reached T.C. 
I I I 
, I I 
I I I 
I I I 
I I 1 = ! 1 = Chan 
1 = Chan 3 is 

= Chan 0 is Requesting 
Chan 1 is Requesting 
2 is Requesting 
Requesting 
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[ Mask Register (single mask bit) Assignments ] 

+---------------------------------------+ : D7 I D6 I D5 : D4 : D3 : D2 : D1 : DO : 

+------------~--------------------------+ I I I I I I I I I I 

I " " 0 0 <-- Chan 0 Mask bit Select 

" 

I I 0 1 <-- Chan 1 Mask bit Select 
I I i 1 0 <-- Chan 2 Mask bit Select 
: I I 1 1 <-- Chan 3 Mask bi t Select 
I I I 
I ,I I ,0 <-- Clear Mask bit 
I ; 1 <-- Set Mask bit 
I I +----+----+----+----+---) (bits not used) 

[ Mask Register (all mask bits) Assignment ] 

+---------------------------------------+ I D7 I D6 I D5 I D4 I D3 ID2 I D1 : DO I 
+---------------------------------------+ I I I I I I I I t I I I I I 

I I I I i 0 <-- Clear Channel 0 Mask bit i I I I I 1 <-- Set Channel 0 Mask bit 
I I I 0 <-- Clear Channel 1 Mask bit 
: I I 1 <-- Set Channel 1 Mask bi t I I 0 <-- Clear Channel 2 Mask bit 
I I 1 <-- Set Channel 2 Mask bit 
I 0 <-- Clear Channel 3 Mask bit 
I 1 <-- Set Channel 3 Mask bit 
I 

I I I +----+----+----+--) (bits not used ) 
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Serial Port A and B Software Description 

Both serial ports A and B must be initialized after a system reset is 
performed before they will communicate with any terminals or the like. 
Each channel has a set of registers which program the device for a certain 
function. As we are only concerned with programming each channel for 
standard RS-232C interfacing, we will not describe the other functions that 
each channel contains here. For further information about the SDLC/HDLC 
functions, refer to the ZILOG support chip manuals. 

Below is a software example for initializing the SIO ports A and B for 
standard RS-232C interfacing. 

ClJINDA 
CMNDB 
; 

EQU 
EQU 

;init channel A: 

81H 
83H 

;command port chan A 
;command port chan B 

;get length of init table in reg b 
;get command port into reg c. 
· , 

BC,(CHANAE-CHANA) SHL 8 OR CMNDA INITA: LD 
LD 
OTIR 

HL,CHANA ;point to chan A init table 
;block i/o send it 

Ifni t channel B: 
;get length of init table in reg b, 
;get command port into reg c. 
; 
INITB: 

· , 
;init 
· , 
CHANA: 

LD 
.LIl.J 

OTIR 
RET 

tables 

DB 

BC,(CHANBE-CHANB) SHL 8 OR CMNDB 
-- --.~~ .-~~-+ +~ ~~O~ ~ ~~~+ 
.D...I.J, V.D..tiJ.IiD , 1:''''' ...... .., ..., •• _-- - -----" 

;block i/o send it 

for channel A and B 

18H,04H ;reset A, write reg 4 

+oh'~ 

DB 4CH,01H ;x16 clk, 1 stopbit,no parity, write 
DB 00H,03H ino interrupts, write reg 3 
DB OE1H,05H ;rx 8 bits, autoenables, rx enable, 

;write reg 5 
DB OEAH ;tx 8 bits, tx enable 

CHANAE EQU $. ;end of table marker 
; 
CHANB: DB 18H,04H 

DB 4CH,01H 
DB 00H,03H 
DB OE1H,05H 
DB OEAH 

~HANBE EQU $ ;end of table marker 
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Channel A and B Baud Rate Software Example 

After the SIO has been initialized, you should next set the Baud Rate for 
each of the two ports to match the device to which it is attached. Below 
is an example of setting the timer channel for each of the serial ports. 
Timer channel 0 controls serial port A, and Timer channel 1 controls serial 
port B. The crystal frequency used to control the timer is a 2.4576 MHz 
crystal. This value lends itself to even binary divisions as illustrated 
below and can be used to program the timer channel directly as the count. 
; 
;equates for timer channel 
· , 
TeHO EQU OBOH 
TCE1 EQU OB1H 
TCMND EQU OB3H 
CHAMD EQU 36H 
CHBMD EQU 76H 
· , ;baud rate equates 
· , 
CLK EQU 24576 
B38400 EQU CLK/384/16 
B19200 EQU CLK/192/16 
B9600 EQU CLK/96/16 
B4800 EQU CLK/48/16 
B2400 EQU CLK/24/16 
B1200 EQU CLK/12/16 
B600 EQU CLK/6/16 
B300 EQU CLK/3/16 
· , 
;set chan A baud rate subroutine 
· , 
BAUDA: LD DE,B9600 

LD C,TCHO 
LD A,CHAMD 
OUT ~TCMND) ,A 
OUT C~.E 
OUT (C ,D 
RET 

; 
;set chan·]3 baud rate subroutine 
; 
BAUDB: LD DE,B19200 

LD G·~TCH1 
LD A,CHBMD 
OUT (TCMND),A 
OUT (C) ,E 
OUT (C),D 
RET 

; 

;channel 0 timer 
;channel 1 timer 
;timer command port 
;chan 0 mode 
;chan 1 mode 

;crystal freq (KHz) 
;38,400 baud 
;19,200 baud 
;9600 baud 
;4800 baud 
;2400 baud 
; 1200 baud 
;600 baud 
;300 baud 

;select 9600 baud 
;reg c = timer chan 0 port 
;get command byte 
;send to timer command port 
;send low baud byte 
;send high baud byte 
jreturn to caller 

;select 19200 baud 
;reg c = timer chan 1 port 
;get command byte 
;send to timer command port 
;send low baud byte 
;send high baud byte 
jreturn to caller 

Typical CPZ-48000 Initialize routines to setup 74LS610 memory management 
unit, 9517 INterrupt controller unit, and 9517A DMA controller for S-100 
bus DMA operations. 
; 
;Vector interrupt definitions for 

# 
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fIntercontinental Micro Systems CPZ-48000 
· , 
VIBASE EQU 
· , IPAGE EQU 
; 
SIOVEC EQU 
VIO EQU 
VI1 EQU 
VI2 EQU 
VI3 EQU 
VI4 EQU 
VI5 EQU 
VI6 EQU 
VI7 EQU 
; 
;SIO device 
· , 
SIOAD EQU 
SIOAC EQU 
SIOBD EQU 
SIOBC EQU 
; 

0010H 

HIGH VIBASE 

VIBASE+16 
VIBASE+14 
VIBASE+12 
VIBASE+10 
VIBASE+8 
VIBASE+6 
VIBASE+4 
VIBASE+2 
VIBASE+O 

ports 

080H jchannel 
081H ; channel 
082H ; channel 
083H ; channel 

iBase address of VI table 

;Z80 I register value 

;SIO interrupt address 
;VIO ISH address (real time clock) 
;VI1 " " (FDC interrupt ) 
;VI2 " " (DMA #1 complete) 
;VI3 " " (DMA #2 complete) 
;VI4 " " (DNA #3 complete) 
;VI5 " " (Parallel port ) 
;VI6 " " (S-100 bus error) 
;VI7 " " (spare) 

A data 
A control/status 
B data 
13 control/status 

JSIO read register 0 bit assignment 

)~ EQU 0 ;read data available 
EQU 2 ;transmitter buffer empty 

DCD EQU 3 ;data riarrier detect 
CTS EQU 5 jclear to send 
· , 
;SIO read register 1 bit assignment 
; 
PE EQU 4 ;parity error 
OE EQU 5 joverrun error 
FE EQU 6 ;framing error 
· , ; Floppy Disk Controller ports and commands. 
· , DCOM EQU 090H ;disk command register 
DSTAT EQU DCOM ;disk status register. 
DTHACK EQU DCOM+1 jdisk track register 
SECTP EQU DCOM+2 ;disk sector register 
DDATA EQU DCOM+3 jdisk data register 
DWAIT EQU OD3H jprogram data xfer wait port 
DCONT EQU OD2H jdrv, side, den, motor on, port 
· , 
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i 
;define disk control port 
i 
SIDEO EQU 
DENSITY EQU 
MOTON EQU 
j 
jdefine wait 
i 
FINT EQU 
· , 

6 
3 
2 

port 

7 

bits 

jside select bit (O=sideO, 1=side1) 
;density bit (O=sing, 1=doub) 
imotor on bit (O=off, 1=on) 

jfloppy interrupt bit (intrq) 

jdefine floppy commands 
· , 
RESTOR EQU 
DSEEK EQU 
STEP EQU 
STEPIN EQU 
STEPOUT EQU 
READSEC EQU 
WRTSEC EQU 
RDADDR EQU 
RDTRK EQU 
WRTTRK EQU 
FRCINT EQU 
VERIF EQU 
UPDATE EQU 
MULTI EQU 
DLAY15 EQU 
j 

OOOOOOOOB 
00010000B 
00100000B 
01000000B 
01100000B 
10000000B 
10100000B 
11000000B 
11100000B 
11110000B 
11010000E 
00000100B 
00010000B 
00010000B 
00000100B 

irestore command 
iseek command 
istep command 
istep in command 
;step out command 
;read sector command 
jwrite sector command 
;read address command 
;read track command 
;write track command 
;force interrupt command 
jverify flag bit 
jupdate flag bit 
jmultiple record flag 
jdelay 15 ms 

; floppy status register bits (type i some type ii & iii commands) 
· , 
READY EQU 7 ;floppy ready bit 
PROTEC EQU 6 iwrite protect bit 
HEADLD EQU 5 ;head load bit 
ERRSEK EQU 4 iseek error bit 
ERRCRC EQU 3 ;crc error bit 
TRKO EQU 2 itrack 0 bit 
INDX EQU 1 ;index bit 
BUSY EQU 0 jbusy bit 
RECNF EQU 4 ;record not found bit 
LOSTD EQU 2 ;lost data bit (type ii) 
DRQ EQU 1 ;data request (type ii) 
· , 
iPIO device port~ (Centronics compatable mode) 
· , 
PIOAD EQU OAOH iport A data 
PIOAC EQU OA1H ;port A control/status 
PlOBD EQU OA2H jport B data 
PlOBC EQU OA3H iport B control/status 
PBSY EQU 0 istatus bit for printer ready 
· , 
;8253 Timer ports 
j 
CNTO EQU OBOH jcounter 0 
CNT1 EQU OB1H jcounter 1 
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CNT2 
CTRL 
· , ;B253 
· , 
SETO 
SET1 
SET2 
· , 

EQU OB2H 
EQU OB3H 

Timer commands 

EQU 036H 
EQU 076H 
EQU OB6R 

Software Section Version 2.0 of 8-12-83 ' 

;counter 2 
;control port 

;set counter 0 
;set counter 1 
;set counter 2 

;AMD 9519 universal interrupt controller ports 
i 
UICD 
UICC 
· , 

EQU 
EQU 

OCOR 
OC1R 

;Boot PROM control ports 
; 
BOOTR EQU 
CSWIND EQU 
· , 

ODOH 
OD1R 

iUIC select register 
iUlC command/status 

iPROM I Boot register 
;Deselect memory window 

;74LS610 Memory Management Unit 
· , 
MMU1 EQU 
MMU2 EQU 
MMU3 EQU 

jlv1U4 EQU 
MU5 EQU 
MU6 EQU 

MIwlU7 EQU 
MMUB EQU 
~IMU9 EQU 
!t!!J!U~O "ROU 
MMU11 EQU 
MMU12 EQU 
MMU13 EQU 
MMU14 EQU 
MMU15 EQU 
MMU16 EQU 
; 

OEOH 
OE1H 
OE2R 
OE3H 
OE4H 
OE5E 
OE6H 
OE7H 
OE8E 
OE9H 
OEAR 
OEBR 
OECR 
OEDH 
OEEH 
OEFH 

;Address Register 1 
iAddress Register 2-

;Address Register 16 

i9517A DMA ports and commands. 
; 
DMAP 
ADRO 
WCTO 
ADR1 
WCT1 
ADR2 
WCT2 
ADR3 
WCT3 
CMND 
ItEQREG 
I'MASK 
MODE 
CLRBP 
MSTRCL 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

OFOR 
DMAP+O 
DMAP+1 
DMAP+2 
DMAP+3 
DMAP+4 
DMAP+5 
DMAP+6 
DMAP+7 
DMAP+8 
DMAP+9 
DMAP+10 
DMAP+11 
DMAP+12 
DMAP+13 

;base address of dma chip 
;address reg chan 0 
;word count chan 0 
;address reg chan 1 
;word count chan 1 
;address reg chan 2 
;word count chan 2 
;address reg chan 3 
;word count chan 3 
;command/status register 
;software/hardware request reg 
;single mask register select 
imode register 
;clear byte pointer f/f 
;master clear 
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MASK EQU DMAP+15 jwrite all mask registers . , 
;command register options 
; 
DMAW EQU 01000000B 
DMAR EQU 10000000B 
DMAV EQU OOOOOOOOB 
DACKL EQU OOOOOOOOB 
DACKH EQU 10000000B 
DREQH EQU OOOOOOOOB 
DREQL EQU 01000000B 
LWRIT EQU OOOOOOOOB-
EXTWRT EQU 00100000B 
FIXPRI EQU OOOOOOOOB 
ROTPRI EQU 0OO10000B 
NORTIM EQU OOOOOOOOB 
COMTIM EQU 0OOO1000B 
DMAENB EQU OOOOOOOOB 
DMADSB EQU 0OOOO100B 
COHLDD EQU OOOOOOOOB 
COHLDE EQU 0OOOOO10B 
M·TMDSB EQU OOOOOOOOB 
MTMENB EQU 0OOOOOO1B 
j 
;mode register options . , 
DEMAND EQU OOOOOOOOB 
SINGLE EQU 01000000B 
BLOCK EQU 10000000B 
CASCADE EQU 11000000B 
ADDRUP EQU OOOOOOOOB 
ADDRDN EQU 00100000B 
AUTODSB EQU OOOOOOOOB 
AUTOENB EQU 0OO10000B 
VERIFYT EQU OOOOOOOOB 
WRTXFR EQU 0OOOO100B 
RDXFR EQU 0OOO1000B 
CHANO EQU OOOOOOOOB 
CHAN1 EQU 0OOOOOO1B 
CHAN2 EQU 0OOOOO10B 
CHAN3 EQU 0OOOOO11B 
j 

;DMA write 
;DMA read 
; DlvIA verify 
;dack active low 
;dack active high 
idreq active low 
dreq active high 
late write selection 
extended write selection 
fixed priority mode 
rotating priority mode 
normal timing mode 

,compressed timing mode 
;dma chip enable 
;dma chip disable 
;chan 0 addr hold disable 
;chan 0 addr hold enable 
imemory to memory disable 
;memory to memory enable 

;demand mode 
jsingle mode 
;blockmode 
jcascade mode 
;addr increment mode 
;addr decrement mode 
;autoinitialize disable 
jautoinitialize enable 
;verify transfer 
iwrite transfer 
;read transfer 
ichannel 0 select 
;channel 1 select 
;channel 2 select 
ichannel 3 select 

;request register / mask register options 
; (note: uses regs shown above) 
; 
CLRREQ EQU 
SETREQ EQU 
j 

OOOOOOOOB 
00000100B 

;mask register options 
i 
CLRCHO EQU 
SETCHO EQU 
CLRCH1 EQU 
SETCH1 EQU 
CLRCH2 EQU 

OOOOOOOOB 
00000001B 
OOOOOOOOB 
00000010B 
OOOOOOOOB 

jreset request bit 
;set request bit 

;clear chan 0 mask bit 
;set chan 0 mask bit 
;clear chan 1 mask bit 
;set chan 1 mask bit 
;clear chan 2 mask bit 
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~ETCH2 EQU 0OOOO100B 
CLRCH3 EQU OOOOOOOOB 
SETCH3 EQU 0OOO1000B 
· , ;bit positions for status reg. 
; 
CH3REQ EQU 7 ;chan 3 
CH2REQ EQU 6 ; chan 2 
CH1REQ EQU 5 ;chan 1 
CHOREQ EQU 4 ;chan 0 
CH3TC EQU 3 ;chan 3 
CH2TC EQU 2 ; chan 2 
CH1TC EQU 1 ;chan 1 
CHOTC EQU 0 ; chan 0 
· , ;end of CPZ-48000 general equate 
; 
;begin initialization examples 
; 
CPZNIT: LD 

OUT 

., 

XOR 
OUT 
LD 
LD 

A,00000110B 
(BOOTR),A 

A 
(CSWIND) ,A 
B,16 
C ,MMU1 

Section Version 2.0 of 8-12-83 

;set chan 2 mask bit 
;clear chan 3 mask bit 
;set chan 3 mask bit 

request bit 
reguest bit 
request bit 
request bit 
terminal count 
terminal count 
terminal count 
terminal count 

file 

;select in all of memory. 
;send to Prom/Boot register control. 

;clear reg A 
;clear extended megabyt~ lines 
;set up count value (16 regs in all) 
;address of Memory Management chip base 

;initialize all 16 registers for 
;standard 64K bytes of contigues memory. 
· , 
CLOOF: OUT 

INC 
INC 
DJNZ 

; 

· , 

LD 
OUT 

LD 
LD 
1M 

(C) ,A 
A 
C 
CLOOP 

A,OFH 
(BOOTR) ,A 

A,IPAGE 
I,A 
2 

;send init byte 
,- - - - - _\ ;init next por~ Dy~e \U,l,~,~, ••• eic •• ~,~,~J 

;bump to next mmu register (EO,E1 •••• EE,EF) 
;.loop till done (16 times) 

;establish basic operation of board 
;enable m/m unit 

;get equated IPAGE address (High Byte) 
;load it 
;select mode 2 interrupts 

;Beginning of the AMD 9519 universal interrupt controller 
;initialization routines. This routine allows the user to 
;establish the interrupt vector at VIBASE and then enable 
jor disable interrupts by calling CLRIMR or SETIMR for any 
;user written routines as needed. The 9519 is completely . 
jinitialized by these routines, so all the user has to do 
;i6 define which vector is to be used. 
· ~ 

; 

XOR 
OUT 

A 
(UICC) ,A 

;clear reg A 
;reset AMD 9519 interrupt controller 

;IREQ lines active LOW, Group Interrupt active LOW, 
;Fixed Priority with individual vectors, interrupt mode. 
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LD A , 1 OOOOOOOB 
OUT (UICC) ,A ;send to UIC device 

; 
LD A,10101001B j set "M7-" (chip armed b.it) 
OUT (UICC), A 

LD A,11000000B jpre-select auto clear register 
(UICC),A OUT 

LD A,11111111B ;auto clear all IRRbits 
OUT (UICD),A jload auto clear register 

· , 
LD A,01000000B ;clear all IRR bits 
OUT (UICC) ,A 
LD A,01110000B jclear all ISR bits 
OUT (UICC) ,A 

; 
;Initialize the Vector interrupt table within IPAGE 

LD HL,VIBASE jget VI table base address 
LD A,7 jinit counter to VI-7 
LD C,UICC jget UIC command/status port 

j 
UIC.1: PUSH AF ;save current VI value 

OR OEOH jpre-select response memory (1 byte) 
OUT (C) ,A ;send to command port 
DEC C jreference UIC data port 
OUT (C) ,L jsend low order VI addr for response 

jreference UIC command/status port INC C 
INC HL 
INC HL jpoint to next VI address 
POP AF jrestore current VI value 
DEC A jselect next, done with 7-0? 
JP P,UIC.1 ;no, continue 

· , jend of AMD 9519 initialization routine 
· , 
jplace dma into cascade mode for ch 0 so as to acknowledge 
jany S-100 bus DMA requests. 
j 
CASMOD: LD A,DREQL+ROTPRI jDREQ active high, rotating 

OUT (CMND) ,A jsend it 
LD A,CASCADE+CHANO jchannel,O cascade mode 
OUT (MODE) ,A jsend it 
LD A,CLRREQ+CHANO jreset channel ° request bit 
OUT (FMASK) ,A jsend it 
RET j done 

· , 

priority 

AMD 9519 universal interrupt controller subroutines. 
These two routines may be called by the system drivers to unmask (CLEAR) 
or mask (SET) bits within the Interrupt Mask Register (IMR) for selected 
VI lines. These routines must be called ~ith Reg A = Vector level (0 to 
; 
SETIMR: AND 

OR 
7 
38B 

jmask off valid bits 
jadd in command bits 
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OUT (UIce),A ;send to 9519 
RET jdone . , 

CLRIMR: AND 7 ;mask off valid bits 
OR 28H jadd in command bits 
OUT (UICe),A ;send to 9519 
RET ;done 
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**** WARRANTY **** 

All products sold hereunder are under warranty on a return to 
factory basis against defects in workmanship and material for a 
period of one (1) year from the date of delivery. 

Conditions of this warranty are as follows: Purchaser must 
1) obtain a return ma~erial authorization (RMA) number and 
shipping instructions, 2) product must be shipped prepaid, 3) 
written description of the failure must be included with the 
defective product. All transportation charges inside the 
continental U.S. will be paid by Intercontinental Micro Systems 
(ICM) Corp. For products returned from all other locations, 
transportat ion must be prepaid. Should ICM dete rm ine that the 
products are not defective, the purchaser must pay all return 
transportation charges. All repairs will be provided at repair 
rates being charged at the time by ICM. Under the above product 
warranty, IeM may, at its option, either repair or replace any 
component which fails during the warranty period providing the 
purchaser has reported same in a prompt manner. All replaced 
products or parts shall become property of ICM. 

All above warranties are contingent upon proper use of the 
product. These warranties will not apply 1) if any repair, parts 
replacement, or adjustments are necessary due to accident ( 
unusual physical, electrical or electromagnetic stress, neglect~ 
misuse, failure of electric power, air conditioning, humidity 
control, transportation, failure of rotating media not furnished 
by IeM, operation with media not meeting or not maintained in 
accordance with IeM specifications or causes other than ordinary 
use, 2) if the product has been modified by purchaser, 3) where 
IC~'s serial numbers or warranty date decals have been removed or 
altered, 4) if the product has been dismantled by purchaser 
without the supervision of or prior written appfoval of IeM. 

EXCEPT FOR THE EXPRESS WARRANTIES CONTAINED HEREIN, ICM 
DISCLAIMS ALL WARRANTIES ON THE PRODUCTS FURNISHED HEREUNDER, 
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS; 
and the stated express warranties are in lieu of all obligations 
or liabilities on the part of IeM arising out of or in connection 
with the performance of the products. ICM is not liable for any 
indirect or consequential damages. 

After the warranty period, the products will be repaired for 
a service charge plus parts, provided that it is returned prepaid 
to IeM after retaining a return material authorization (RMA) 
number. 
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