




















































































































Principles of Operation 

the disk into the read buffer. Then on the next BR-O 
pulse, RDY is again activated and the next DMA 
data transfer occurs; The 8089 continues in this 
DMA mode until the R/W GATE line is lowered. 

4-31. DISK FORMATrING 

Before the surfaces of a disk volume can be used for 
the writing and reading of data, the disk volume 
must be formatted. Formatting is the operation of 
writing all the address fields, gaps, ID headers, etc. 
for the complete disk·volume. The controller performs 
this operation under software control. The software 
routine that controls this disk formatting operation 
allows only. a single track to be formatted for each 
Format command. The host thus issues a new 
Format command to the controller board for each 
track to be formatted until the formatting of the 
entire disk volume is complete. 

The implementation of the Format command is 
divided into two operations. During the first opera­
tion, address marks (AM), gaps and ID fields are 
written during a single disk revolution. During the 
second operation, data fields are written (using the 
write data sequence described in paragraph 4-32) 
with user supplied data. The second operation 
requires two disk revolutions, one to write the odd 
physical data fields (1, 3, 5, .... ) and one to write the 
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even physical data fields (0, 2, 4, ... ). Three disk 
revolutions are thus required to format a single 
track. The hardware execution portion of the format 
operation is discussed in the following paragraphs. 

When the Format command is issued to the con­
troller, the 8089 lOP begins the format operation by 
performing a Seek to the desired track (cylinder). 
When the heads are positioned over the desired 
track, the 8089 writes a OOOOH to I/O port 80l0H 
(decoded as WDC WI), which enables U21 (lIB7) 
and activates the Write Gate-F (U21-12), Control 
Select-Tag 3 (U21-2) and FORMAT lines (lIA1). See 
Figure 4-11.) Write Gate-F, which is transmitted 
through U49 (lIB4) and BUS 0 (lIB1), and Control 
Select-Tag 3 are transmitted to the selected drive 
where they enable the write circuitry. The controller 
then writes all zeros to the drive while the 8089 waits 
for the receipt of the first Index pulse (12D8). 

The receipt of Index sets latch U41 (12D5), which in 
turn sets bit F ofthe Status Register, U26 (12D3). To 
monitor the Status Register, the 8089 reads 1/0 port 
8000H (decoded as RDC 00). Upon detecting Index, 
the 8089 writes a XXXXH to lIO port 8030H 
(decoded as WDC 30), which enables the format logic 
U41 (8B6). Then the 8089 writes a OOOlH to I/O port 
8000H(decoded as WDC 00), which activates WRT 
GATE and allows the writing of address marks (AM) 
and Sector ID fields. 
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Figure 4-11. Timing Diagram for Disk Formatting 
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The time that the 8089 allows between the detecting 
ofIndex and the activating ofU41 (I2D5) is approxi­
mately 38 byte times, which is the predetermined 
time for the first gap of the track format, GI (see 
figure 3-1 for a pictorial representation of the track 
format). Also during GI, the 8089 writes the sync 
byte (00I9H) to the write buffer, U50 and U53 (7C7 
and 7D7), by writing to I/O port 8028H (decoded as 
WDC 28/). It performs this operation in preparation 
for writing the ID field on the track. 

When U 41 (8B7) is activated, it activates WRT AMI 
(8B1), which is transmitted through BUS 5 (llC1) to 
the drive, causing the AM to be written on the disk. 
WRT AMI also starts counter 1, CTR 1 of U64 (8A 7). 
(The 8089 preset the counters in U64 at the beginning 
of the format operation.) When CTR 1 times out at 
the end of 11 byte times, it activates the WRT XFERI 
line through U41-9 (8C4) and CTR 2. The activation 
of WRT XFERI initiates the 8089's DMA mode (as 
discussed in paragraph 4-30), durihg which time the 
sync byte and the sector ID are written onto the disk. 
CTR 2 times out at the end of the ID field, starting 
CTR 0 and activating the ECC TIME line (8BI). 
During the ECC TIME, the ECC code from the ECC 
generator is written following the ID field (refer to 
paragraph 4-37 for a description of the operation of 
the ECC generator). At the end of ECC TIME, the 
END TIME line is enabled, which lowers the WRT 
XFERI line and takes the 8089 out of the DMA 
mode. 

CTR 0 is set for a time equal to the ECC+G3+DATA 
+G4, which the 8089 sets according to the sector size 
selected for the drive. When CTR 0 times out, it 
activates WRT AMI and CTR 2, which begins the 
formatting of the second sector. This procedure is 
repeated until the 8089 determines that the last ID 
field has been formatted. The 8089 then begins 
searching for the Index pulse. Upon receipt of Index 
the 8089 resets WRITE GATE-F and FORMAT, 
inhibiting the writing of the next AM. The 8089 then 
continues through the Format routine to the second 
operation, which is the writing of the data fields 
with user supplied data. The write data function, 
discussed in the following paragraphs, describes the 
write data operation. 

4-32. WRITE DATA TRANSFER 

The write operation is divided into two steps: (1) read 
sector ID and (2) write data. When a write is 
initiated, the 8089 IOP writes 01H to I/O port 8000H 
(decoded as WDCOO/). Latch U2 (llC6) then sets 
BUS 5 (lICI) high, enabling the drives address 
mark (AM) search; and sets BUS 1 (lIBI) high, 
enabling the drive's read circuitry and raising the 
read gate, RD GATE (llAI). (See figure 4-12.) 

Principles of Operation 

The 8089 has previously written to I/O port 8020H 
(decoded as WDC20/) to load counters 0, 1 and 2 of 
U64 (8A 7). It also writes to I/O ports 8030H and 
8038H (decoded as WDC301 and WDC38/), loading 
the ID of the sector to be written to, into the 32-bit ID 
comparator logic. 

When an address mark is found, the drive activates 
the AM FNDI line, which resets U41 (8C7) and 
activates the ID FIELDI line. The enabling ofthe ID 
FIELDI line lowers the AM ENABLE gate to the 
drive and initiates the search for the sync byte. 

In searching for the sync byte, serial data from the 
disk is read into the SER/DES. Sync byte compar­
ator U68 and U58 (7B5) monitors the outputs of the 
SER/DES and pulls the SYNC BYTEI line (9C6) low 
when 19H - the sync byte - is detected. The 
enabling of SYNC BYTE/, enables the SYNC FNDI 
line, which in turn activates the ID comparator UI9, 
U20, U37 and U38 (9DX) and word clock U35 (8D6). 
(See the discussion of the Sync Byte Comparator 
Logic in paragraph 4-35.) 

SYNC FNDI also raises the ENBL XFER line, 
which enables the ECC Generator logic (7AX) and 
Ready Latch U45 (8D3), and gates on counter 0 of 
U64 (8A7). 

The 32-bit comparator (see paragraph 4-36) com­
pares the ID read from the disk with the ID of the 
selected sector. At the end ·of the ID time, counter 0 
times out, pulling the ECC TIMEI line low and 
initiating the ECC compare (see paragraph 4-37). If 
the ID and the ECC are valid, bit 6 of the controller 
status register U27 (I2C3) is reset. At the end of ECC 
time, U36-7 (8A2) pulls the END TIME line high, 
which resets RD GATE. The 8089 then checks bit 6 
of control status register U27 (I2C3). If the bit is 
inactive, the 8089 continues with the write operation. 
If the ID or ECC are not valid (bit 6 active), the AM 
ENABLE and RD GATE lines are then reasserted 
and the controller searches for the next address 
mark. 

To begin the second step of the write operation, the 
8089 writes to I/O port 8000H (decoded WDCOO/) 
and enables the write gate (WRT GATE), which in 
turn activates BUS 0 (llBI), enabling the drive's 
write circuitry. When counter 0 times out, counter 1 
is started. Counter 1 is set for a time interval equiva­
lent to the ECC time plus GAP 2. When counter 1 
times out, counter 2 is started and the U41-9 (8C4) is 
set, activating WRT XFER/. WRT XFERI enables 
write buffers U50 and U53 (7C7) and the ECC 
comparator logic (7AX), and raises the RDY line 
high indicating to the 8089 that the write buffer is 
ready to receive data. 

4-19 



Principles of Operation 

I~I DATA 

AM ENABLE J~I...-__________ ~ 
RD GATE rl 

(BCS) ---1 

AM FND/ ----, 
(SCS) 

SYNC FND/ -------, 
(5C1) tr---~ 

iSBC220 

IECCI I~I DATA 

ECC TIME/ n-----------------r'----, 
(SB1) 

END TIME 
(SA1) 

CTRO/-----~ 
(SBS) 

CTR 1/ -------.ir. 
(SAS) 

CTR2/---___________________________ +--, 
(SAS) 1...-____ ..... 

WRT GATE 
(SCS) 

WRTXFER/ ______________________________ ~~ 

(SC1) 

Figure 4-12. Timing Diagram for Write Data 

The 8089 then enters its DMA mode to write data 
from local RAM to the disk (see the discussion of the 
DMA mode in paragraph 4-30). The controller 
continues transferring data to the disk in this 
manner until Counter 2 times out, indicating the end 
of the data field, and raises the ECC TIME line. With 
the ECC TIME line activated, the ECC generated 
during the data transfer is written to the disk. END 
TIME then terminates the write operation. 

4-33. READ DATA TRANSFERS 

The read operation is divided into two steps: (1) read 
sector ID and (2) read data. The reading ofthe sector 
ID is performed in the same manner as for the write 
operation (see figure 4-13). 

When the desired sector is located, the RD GATE is 
again raised to search for the sync byte of the data 
field. When SYNC FNDI is activated, counter 2 is 
started through U42-11 (8D5) and U3I-6 (8A5), the 
ECC generator is enabled and the RDY line is 
activated, initiating the DMA read data transfer 
mode. Data is then transferred from the disk to local 
RAM for the duration of counter 2. 

4-20 

When counter 2 times out, ECC TIME is activated. 
Following ECC TIME, END TIME is raised, termin­
ating the read operation. 

4-34. SER/DES LOGIC 

The serial! deserialize logic performs two functions: 
(1) converts parallel data words into a serial string of 
bits to be sent to the disk drive during a write 
operation, and (2) converts a serial string of bits into 
I6-bit words during a read operation. The SER/DES 
logic is made up of Write Buffer U50 and U53 (7C7), 
SERializer/DESerializer U5I and U54 (7C5), Read 
Buffer U52 and U55 (7C4), and Selector U65 (7A7). 

During a write operation (WRT XFERI low), the 
8089 lOP writes to 110 port address 8028H. Write 
110 port address decoder U32 (5A2) decodes this 
address and pulls WDC281 low, clocking the data to 
be written to the disk (BDAT-O through BDAT-F) 
into write buffer U50 and U53 (7C7). A high on load 
serial register line LDSR (7C6), derived from word 
clock U35 (8C6) loads the contents ofthe write buffer 
(SR-O through SR-F) into the SER/DES (7C5). 
Read/write clock R/W CLK-B (7B8) then clocks the 
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Figure 4-13. Timing Diagram for Read Data 

data bit by bit through the QH output of U51 (7D5), 
and through selector U65 (7A7) to the WRT DATA 
line. R/W CLK-A clocks the serial data string on 
WRT DATA through U12 (10C3) to the selected 
drive. 

During a read operation, the R/W CLK-B (lOB2) 
gates the serial data string (RD DATA) from the disk 
drive through U63 (lOB2) and selector U65 (7 A 7) and 
into the SI input of U54 (7C5), creating a 16-bit 
parallel word. Bit ring-O line BR-O (7B7) then clocks 
this word into read buffer U52 and U55 (7C4). BR-O 
is derived from word clock U35 (SC6). With the read 
buffer loaded, the SOS9 initiates a read to I/O port 
address 8028H. Read I/O port address decoder U33 
(5B2) decodes this address and pulls RDC281 low, 
which clocks the data word from the read buffer onto 
internal data bus IDAT-O through IDAT-F. 

4-35. SYNC BYTE COMPARATOR LOGIC 

The sync byte comparator detects the presence of a 
sync byte during a read operation and synchronizes 
word clock U35 (8C6) with the data. A sync byte 
(always a 19H) is written preceding each sector ID 
and each data field to indicate to the controller that 
data to be read is forthcoming (see Figure 3-1). 

During a read operation, sync byte decoder U58 and 
U68 (7B5) monitors the output of the SER/DES, U51 
and U54 (7C5). When a 19H is detected, SYNC 

BYTE I goes low indicating the presence of the sync 
byte. SYNC BYTEI and the next output of R/W 
CLK-B set the SYNC FND flip-flop, U29 (9C6). 
SYNC FND activates word clock U35 (SD6), and 
activates the read/write logic (sheet 8). A further 
explanation of the sync byte logic can be found in 
paragraphs 4-31 through 4-33. 

4-36. 32-BIT 10 COMPARATOR LOGIC 

The 32-bit ID comparator logic compares the sector 
ID of the record being searched for with the sector ID 
being read from the disk drive. The sector ID is made 
up of the flags, cylinder number, sector number and 
head address. 

To load the sector ID of the record being searched for 
into 32-bit ID comparator U19, U37, U20 and U38 
(9DX), the S089 lOP writes to I/O ports 8030H, 
enabling the WDC301 and WDC3S1 lines, respec­
tively. WDC301 and WDC381 initiate the loading of 
the sector ID into the ID comparator. This loading 
occurs prior to performing either a read or write data 
operation. The ID compare operation begins after 
the sync byte of an ID field has been detected (SYNC 
FND). R/W CLK-B clocks the ID information, which 
is stored in the ID comparator, out of U38 (pins 7 and 
9) bit by bit. U28 (9D2) compares the serial string of 
bits with the sector ID from the disk drive (RD­
DATA). If the two sector IDs differ, ID no-compare 
line ID NCMPRI is activated; if they are the same, 
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ID NCMPRI is raised. Selector U65 (7A7) ORs the 
ID NCMPRI and the ECC NCMPRI lines (see 
paragraph 4-37). The resulting ID-ECC NCMPRI 
lines is latched into U29 (9B6). The QI output of U29, 
ID NCMPR-L, is transmitted to bit 6 of status. 
register U27 (12C3). The 8089 lOP then reads the 
contents of the status register and checks the 
condition of bit 6. Bit 6 being set high indicates that 
the record read from the disk was either not the 
record being searched for or had an ECC error; 
conversely, bit 6 being set low indicates that the ID 
field compared and that there was not an ECC error. 
The 8089 lOP can then read or write the data portion 
of the record. 

4-37. ECC GENERATOR LOGIC 

The error checking code (ECC) logic performs two 
functions: (1) during a write operation, it generates a 
four byte ECC polynomial that is appended to the ID 
field (format operation only) and the data field 
(normal write) of a record (see figure 3-1), (2) during a 
read operation, it regenerates the ECC polynomial 
and compares it to the ECC field read from the disk 
record to ensure that the correct data was read from 
the drive. 

During a write operation, serial data (either an ID 
field or a data field) is transmitted from the 
SER/DES (7C5) through selector U65 (7 A 7) and into 
the ECC generator through pins 1 and 2 of U98 
(7 A6), where the ECC polynomial is generated. At 
the same time a high on the WRT XFER DL YD line 
enables the serial data to be transmitted through 
gate U46 (7A7), U66 (7A3) and selector U65 (7A7) to 
the WRT DATA line, where it is transmitted to the 
disk. At ECC time (end of data field), WRT XFER 
DLYD goes low, inhibiting write data from being 
transferred through gate U 46 (7 A 7). The ECC 
TIMEI line goes low, causing the ECC polynomial to 
be written onto the disk through U66 (7A3), U65 
(7A7) and the WRT DATA line. 

During a read operation, serial data (again either a 
sector ID or a data field) is read into the ECC 
generator through selector U65 (7 A 7) and into the 
SER/DES through U66 (7A3) and U65. At ECC 
time, U66compares the ECC polynomial from the 
ECC generator bit by bit with the ECC polynomial 
from the disk and transmits the difference through 
U65 to the SER/DES for storage in RAM. If the 
difference is zero, the ID-ECC NCMPRI line is 
pulled high indicating the sector ID was error free. 
(Refer to paragraph 4-36). If the result of the 
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comparison is non-zero, the difference is called the 
error syndrome. The controller's firmware uses this 
syndrome to correct errors in a sector ID or data field 
(if correctable). 

4-38. STATUS REGISTER LOGIC 

Status register U26 and U27 (12X3) stores status 
information (see Table 4-7) transmitted to the con­
troller from the selected disk drive and the status of 
the ID-ECC NCMPRI line. When the 8089 lOP 
issues a Read Status command, Read Decode Output 
(RDCOO/) goes low transferring the output of the 
status register U26 and U27 (12X3) onto the internal 
bus (IDAT-O through IDAT-F). The status informa­
tion is transmitted on IDAT-O through IDAT-F to the 
8089 through transceivers U56 and U57 (4A5). The 
8089 analyzes the status information and communi· 
cates this status to the host processor, on request, 
through system memory. Refer to Chapter 3 for more 
detail on the status information. 

4-39. LINE DRIVERS AND RECEIVERS 

All the control, data and high speed clock signals 
transmitted between the controller and the disk 
drive use differential pair line drivers and receivers. 
The polarity on these lines is positive true logic i.e., 
when the + side of the line is more positive than the­
side ofline, a positive logic "I" is being transmitted. 

Table 4-7. Status Register Bits 

BITS FUNCTION 

F INDEX 
E - NOT DEFINED 
D NOT DEFINED 
C WRITE PROTECT 
B UNIT 3 SELECTEDI 
A UNIT 2 SELECTEDI 
9 UNIT 1 SELECTEDI 
8 UNIT 0 SELECTED! 
7 0 
6 ID NOT COMPARE 
5 0 
4 DRIVE FAULT 
3 SEEK ERROR 
2 ON CYLINDERI 
1 DRIVE READY I 
0 0 



5-1. INTRODUCTION 

This chapter provides service and repair assistance 
instructions, service diagrams, a complete electronic 
parts list for the printed circuit board assembly and 
a reference to the controller's self diagnostic. 

5-2. SERVICE DIAGRAMS 

The controller board component locations and 
schematic diagrams (figures 5-1 and 5-2, respec­
tively) are included at the end of this chapter. Note 
that these diagrams are intended only for reference; 
they reflect the iSBC 220 controller design at the 
time this manual was printed. The schematics and 
component location diagrams packaged with the 
controller reflect the design version shipped and 
thus supercede the diagrams in this manual. 

5-3. SERVICE AND REPAIR ASSISTANCE 

United States customers can obtain service and 
repair assistance by contacting the Intel Product 
Service Hotline in Phoenix, Arizona. Customers 
outside the United States should contact their sales 
source (Intel Sales Office or Authorized Distributor) 
for service information and repair assistance. 

Before calling the Product Service Hotline, you 
should have the following information available: 

a. Date you received the product. 

b. Complete part number of the product (including 
dash number). On boards, this number is 
usually silk-screeRed onto the board. On other 
MCSD products, it is usually stamped on a label. 

c. Serial number of product. On boards, this 
number is usually stamped on the board. On 
other MCSD products, the serial number is 
usually stamped on a label. 

d. Shipping and billing addresses. 

e. If your Intel product warranty has expired, you 
must provide a purchase order number for 
billing purposes. 

f. If you have an extended warranty agreement, be 
sure to advise the Hotline personnel of this 
agreement. 

CHAPTER 5 
SERVICE INFORMATION 

Use the following numbers for contacting the Intel 
Product Service Hotline: 

Telephone 

All U.S. locations, 
Except Alaska, Arizona, & Hawaii: 

(800) 528-0595 

All other locations: (602) 869-4600 

TWX Number 

910 - 951 - 1330 

Always contact the Product Service Hotline before 
returning a product to Intel for repair. You will be 
given a repair authorization number, shipping 
instructions, and other important information 
which will help Intel provide you with fast, efficient 
service. If you are returning the product because of 
damage sustained during shipment or if the product 
is out of warranty, a purchase order is required 
before Intel can initiate the repair. 

5-4. SELF DIAGNOSTIC 

A self diagnostic is provided with the iSBC 220 
controller, stored in the on-board PROM. It performs 
a go/no-go test of the controller hardware and 
firmware. If the controller passes the test, it 
indicates with a high degree of certainty that the 
controller is operating properly. See the discussion of 
the diagnostic in Chapter 3 for a description of the 
program and instructions for initiating the opera­
tion. 

5-5. REPLACEABLE COMPONENTS 

This section contains the information necessary to 
procure replacement components directly from 
commercial sources. Component manufacturers 
have been abbreviated in the parts list with a two to 
five character code. Table 5-1 cross-references the 
manufacturer's code with the name and location of 
the prime commercial source. Table 5-2 lists all the 
replaceable components on the controller board. 
Note that the components that are available com­
mercially are listed in the "MFR CODE" column as 
"COML" and that they are ordered by description 
(OBD). Procure commercially-available components 
from a local distributor whenever possible. 
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Table 5.;1. Code for Manufacturers 

Mfr. 
Code Manufacturer Location 

BECK Beckman Instruments Inc. Fullerton, CA 

BOUR Bourns, Inc .. Riverside, CA 

CRYST Crystek Ft. Meyers, FL 

CTSK CTS Keene, Inc. Paso Robles, CA 

DALE Dale Electronics Columbus, NE 

FAI Fairchild Semiconductor Mt. View, CA 

INTEL Intel Santa Clara, CA 

MOT Motorola Phoenix, AZ 

SNGMO Sangamo-Weston, Inc. Pickens, SC 

SPEC Spectrol Electronics Corp. City of Industry, CA 

SPRG Sprague Electronic Co. Adams, MA 

3M 3M Co. St. Paul, MN 

TI Texas Instruments Dallas, TX 

COML Any Commercial Source; Order By Description 
(OBO) 

Table 5-2. Controller Board Electrical Parts List 

Reference Designation Description Mfr. Part No. Mfr. Code Qty. 

C1, C2, C3, CS Capacitor, 220pF, Tant, ±10%, 1SV 1S00226X901SE2 SPRG 4 
C4 Capacitor, 0.33pF, Cer. ZSU Axial OBO COML 1 
C6 Capacitor, 10pF, Tant, ±10%, 20V 1S00106X9020B SPRG 1 
C7 Capacitor, 10pF, ±S% 01S-SC100J03 SNGMO 1 
C8 through C3S Capacitor, O.~OpF, Cer. ZSU Axial OBO COML 28 
CR1 Diode, Zener 7.SV 'I2W 1 NS236B COML 1 
CR2 Diode, GP Switching 7SV, SW 1N4148 COML 1 

J1 Connector, )-leader 60 Pin 3372-1302 3M 1 
J2, J3 Connector, Header 40 Pin 3432-1302 3M 2 
01 Transistor, NPN, GP 40 2N3904 TI 1 

02 Transistor, PNP, GP 40V 2N3906 MOT 1 
R1, R2, R7, R11, Resistor, Carb, 1 kn, V.W, ±S% OBO COML 7 
R13, R21, R29 

R3 Resistor, Carb., 2.2 kn, V.W, ±S% OBO COML 1 
R4, R10, R24, R2S Resistor, Carb., 680 n, V.W, ±S% OBO COML 4 
RS, R8 Resistor, Carb 2.7 kn, V.W, ±S% OBO. COML 2 
R6, R9, Resistor, Carb., 270 n, 'I.W, ±S% OBO COML 8 
R12, R17, R19, 
R20, R27, R28 
R14, R1S, R22, Resistor, Carb., 10 kn, V.W, ±S% OBO COML S 
R23, R26 
R18 Resistor, Carb, 100 kn, '/.W, ±S% OBO COML 1 
R30 Resistor, Wirewound, 3 n, SW, ±S% CWS DALE 1 
RP1 through RP7 Resistor, Pack, S6 n, 8 Pin 4308R-101-S6D BOUR 7 
RP8, RP10, RP11 Resistor, Pack, 68 n, 8 Pin 4308R-101-68D BOUR 6 
RP12, RP14, RP1S 

RP9, RP13, Resistor, Pack, 470 n, 8 Pin 764-3-R470 BECK 13 
RP16 through RP23 
RP2S through RP27 

RP 24 Resistor, Pack 47 kn 764-1-R4.7K BECK 1 
RP28, RP29 Resistor, Carb., 10 kn, 8 Pin 764-1-R10K BECK 2 
S1 Switch, 8 Position, DIP 206-08LPST CTSK 1 
82 Switch, 10 Position, 'DIP 206-108T CT8K 1 
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Table 5-2. Controller Board Electrical Parts List (Continued) 

Reference Designation Description Mfr. Part No. Mfr. Code Qty. 

U1, U2, U36 IC, Hex D Type Flip-Flop SN74LS174N TI 3 
U3 through U6, U11, IC, Quad Differential Driver MC3453 MOT 6 
U16 

U7 IC, Dual J-K Flip-Flop SN74S112N TI 1 
U8 through U10, U14, IC, Quad Differential Rec. MC3450 MOT 7 
U15, U24, U25 

U12 IC, Dual Pas. Edge. Trig. Flip-Flop SN74S74N TI 1 
U13, U43, U49, IC Quad 2 Input OR SN74LS32N TI 5 
U71, U87 

U17, U29, U45, IC, Dual Pas. Edge Trig. Flip-Flop SN74LS74N TI 5 
U60, U63 

U18 IC, Quad 2 Input NOR SN74S02N TI 1 
U19, U20, U37, U38 IC, 8 Bit Shift Reg 74LS165N TI 4 
U21 IC, Octal D Type Flip-Flop SN74LS273N TI 1 
U22, U23, U88, IC, Octal Three State Buffer SN74LS244N TI 5 
U89, U90 

U56, U27, U50, IC, Octal D Type Flip-Flop SN74LS374N TI 6 
U52, U53, U55 

U28 IC, 2 Wide, 3 in, 2 in And-Or-Invert SN74LS51N TI 1 
U30 IC, Hex Inverter SN74LS04N TI 1 
U31, U47 IC, Quad 2 Input AND SN74LS08N TI 2 
U32, U33 IC, 3 to 8 Decoder SN74LS138 TI 2 
U34 IC, Hex Inverter SN74S04 TI 1 
U35 IC, 4 Bit Binary Counter SN74LS161N TI 1 
U39 IC, Dual 2 to 4 Line Decoder SN74LS139N TI 1 
U40, U42, U44 IC, Quad 2 Input NAND SN74LSOO T1 3 
U41 IC, Quad R-S Type Latch SN74LS279 TI 1 
U46, U70 IC, TR1 3 Input NAND SN74LS10N TI 2 
U48 IC, Hex Inverting Buf/Drvr SN7406N TI 1 
U51, U54 IC, 8 Bit Shift/Storage Register SN74LS299N TI 2 
U56, U57 IC, Octal Bus Transceiver 8286 INTEL 2 
U58 IC, Dual 4 Input NAND SN74LS20 TI 1 
U59 IC, Clock Generator 8284A INTEL 1 
U61 IC, 13 input NAND SN74S133N TI 1 
U62, U68 IC, Quad 2 Input NOR SN74LS02N TI 2 
U64 IC, Programmable Counter/Timer 8253-5 INTEL 1 
U65 IC, 257 Quad 2:1 MUX SN74LS257N TI 1 
U66 IC, 9 Bit Parity Generator SN74S280N TI 1 
U67 IC, Quad 3 State Buffer SN74LS125N TI 1 
U69 IC, Hex Schmidt Trigger 74LS14 TI 1 
U72, U73, U74, U75 IC, Quad 2 Input XNOR OC SN74LS266 TI 4 
U76, U77, U78 IC, Octal Latch, Inverting 8283 INTEL 3 
U79 IC, Input/Output Processor 8089 INTEL 1 
U80, U81 IC, Octal D Type Latch SN74LS373N TI 2 
U85 IC, Bus Arbiter 8289 INTEL 1 
U86 IC, Bus Controller 8288 INTEL 1 
U91, U92, U93 IC, Octal Bus Transceiver, Invert. 8287 INTEL 3 
U94, U95, U96, U97 IC, Static RAM 2114A-5 INTEL 4 
U98, U99, U100, U101 IC, 8 Bit Shift Register SN74LS164 TI 4 
VR1 Voltage Regulator, -5V MC7905CT MOT 1 
Y1 Crystal, 15.000 MHz Type 44 Miniature HC45 CRYST 1 
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Figure 5-2. iSBC 220 SMD Disk Controller Schematic Diagram (Sheet 10 of 12) 
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Figure 5-2. iSBC 220 SMD Disk Controller Schematic Diagram (Sheet 11 of 12) 
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Figure 5-2. iSBC 220 SMD Disk Controller Schematic Diagram (Sheet 12 of 12) 

5-29/5-30 



INTRODUCTION 

APPENDIX A 
EXAMPLE HOST PROCESSOR 

DISK CONTROL PROGRAM 

The following listing provides an example program that a host processor would run 
to direct data transfer between the host and the iSBC 220 controller. The program 
is written in MCS-86 Macro Assembler language. It illustrates the data structures 
that the iSBC 220 controller requires and shows a few simple disk operation 
drivers. 

ISIS-II MCS-86 MACRO ASSEMBLER V2.1 ASSEMBLY OF MOllULE· PRGIlXII 
NO OBJECT MODULE REQUESTED 
ASSEMBLER INVOKED BY: ASM86 :FO:PRGEXM.SRC DATE(80100611) NOOBJECT 

LOC OBJ LINE 

2 
3 
4 
5 
6 
7 
R 
9 

10 
11 
12 
13 
14 
IS 
16 
17 
IA 
19 
20 
21 
22 
23 
24 
25 
2(, 
27 
28 
2q 
30 
31 
32 
33 
34 
35 
36 
37 +1 

-I 38 +1 

SOURCE 

$PAGELENGTlI(85) PAGEWIOTH(!15) TITI.F.(iSBC 220 SlID OISI( CONTROLLF.R I'ROGRAtllll'lG EX 
AlIPLE) XREF 

#########H###########8######D##########################Q##U 
HH H 
## 1SBC 220 SlID nISI: CONTROI.LER PROGRA:I!IING EXAttPLE #U 
## nn 
########8#####008#######0#########90###0##############unnuo 

THIS PROGRAM II.LUSTRATES TqE nATA STRUCTURES REQUIRED BY THE lSBG 220 SliD 
DISK CONTROLLER. A FEW SIHPLR nISK O~ERATION DRIVERS ARE ALSO SHOWN. 

THE HARDWARE CONFIGURATION SUPPORTED IS: 

I. 1SRC R6/12A HOST C'U 
2. 20 HIT SYSTEI! IIEtlORY "'IlDRESS IIlDTH 
3. 16 HIT SYSTEII DATA RUS IlIlJTlI 
4. 16 HIT SYSTEM I/O ADDRESS WIDTH 
5. 1S1\C 220 

a. WAKE UP ADDRf.S~ ( \lUA ) AT I/O 'nRT 06351! 
b. INTERRUPT 5 
c. -12 VOLTS InpUT 
d. RELINQUISH RUS CONTROL ON ANY REQUEST 

FOR (2), PROGRAMMING OF DATA TRANSFERS ttnST TAKR T~IR INTO ACCOUNT,e.R. THERE 
IS NO I,RAPAROUND IN S1lG~fF.NTS IF IIORE THAN 64K BYTES "'HE TRANSFERRETl. 

lSHC 220 SIIlTC'! AND JUIIPr.R SETTINGS: 

FOR (3), SWITCH 52-1 IS CLoSBn. 
FOR (4), SWITCH 52-2 IS CLOSED. 
FOR (Sa), SWITCHf.S SI-6,SI-7,S2-5,S2-6,s2-8, AND 52-10 ARE CLOSED, THE 

RF.MAINING ADDRESS SELECT SWITCHES ARE OPEN. 
FOR (5b), W4-C CONNECTS TO W4-5; INn:RRUPT VECTORS lfUST BE SET Ul' PROPERLY. 
FOR (5c), WI-C CONNECTS TO WI-2, W5-C CONNECTS TO US-I. 
FOR (5d), W2-C CONNECTS TO 1'12-2. 

$INCLUDE(COHBLY..SRC) 
$EJECT TITLE(1SRC 220 COlUfUNICATION BI.OCKS) 

A-I 



Appendix A 

LOC OU 

0635 

0000 
0000 01 
0001 00 
0002 0000----

0000 
0000 01 
0001 00 
0002 0400----

0006 0000 
0008 01 
0009 00 
OOOA OEOO.----

OOOE 
OOOE 0400 

A-2 

-I 
-I 
-I 
-I 
-I 
-I 
-I 
-I 
~I 

-I 
-I 
~I 

-I 
-I 
~·I 

-I 
-I 
-I 
-I 
=1 
-I 
-I 
-I 
~I 

=1 
R -I 

-I 
=1 
=1 
-I 
=1 
-I 
-I 
-I 
-I 
=1 
-I 
-I 
-I 
-I 
-I 

R -I 
-I 
-I 
=1 
-I 
-I 

R -I 
-I 
-I 
-I 
-I 
-I 
-I 
-I 
-I 

LINE 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 +1 

iSBC.,~20 

SOURCE 

COMMUNICATION BLOCKS 

1_ SCB 

THE SCB TELLS THE ROR9 ON THE iSBC 220 TOE WIDTH OF THE ROR9's LOCAL 
BUS A~D POINTS TO THE CCB. 

**************.******************************************************** 
* THE IIElmRY ADDRESS OF· THF. SCB I S EQUAL TO TlIE I/O WAKE-UP ADDRESS * 
* ( WUA ) OF THE iSBC 220 MULTIPLIED BY 16. * 
*********************************************************************** 

WtJA f.QU 

SCBSEG SEGHf.NT AT WDA 

SCB LABEL 
SOC DR 

DR 
CCBPTR DO 

SC8SEG ENDS 

II. CCB 

FAR 
OIH 
0011 
CClI 

0635R WAKE-UP ADDRESS I/O PORT NUHnE~ 

PUTS SCB AT ADDRESS 061509 

TELL ROR9 IT IS ON A 16 BIT LOCAL BUS 
RESRRVED 
POINTER (SEGMENT + OFFSET) TO cca 

THIS BLOCK CONTAINS TlIE CONTROL BYTES, BUSY FLAGS, AND POINTERS TO TRE 
STARTING ADDRESSES OF TRE CHANNEL PROGRAMS FOR THE 80R9. 

, 
CCBSRG SEGMENT 

CCl! 
CCWI 
I!SYFLGI 
CHIPTR 

CCW2 

LABEL 
DB 
DB 
DO 

0\1 
DB 

BSYFLG2 DB 
CH2PTR DO 

CH2PC 

, 
LABEL 
OW 

CCBSEG ENDS 
, 
$EJECT 

FAR 
OIR 
0011 
CRIPC 

OOOOR 
OIR 
DOH 
CH2PC 

FAR 
0004H 

CCl! flUST BE CONTIGUOUS 

START CH. I PROGRAM IN LOCAL MEMORY 
Cll. I BUSY FLAG 
POINTER TO FIFTll BYTE OF CIR, WHICR 

CONTAINS STARTING ADDRESS OF CH. I 
FIRHWARll PROGRAl! 

1l.ESRRVED 
START CR. 2 PROGRAll IN I.OCAL HEMORY 
ClI. 2 BUSY FLAG 
POINTER TO LAST WORD OF CCl!, WRICH 

CONTAINS STARTING ADDRESS OF CR. 2 
FIRMWARE PRO GRAIl 

STARTING ADDRESS OF CII. 2 PROGRAM 



iSBC220 

LOC OBJ 

0000 
0000 00 
0001 00 
0002 00 
0003 00 
0004 
0004 00000000 
0008 0000 
OOOA 
OOOC 00000000 

0000 
0000 00000000 
0004 00000000 
0008 0200 
OOOA 00 
OOOB 00 
OOOC 0000 
OOOE 0000 
0010 00 
0011 00 
0012 0000 
0014 0000 
0016 00000000 
001A 00000000 

-I 
-I 
=1 
-I 
-I 
-I 
-I 
=1 
-I 
=1 
-I 
-1 
-I 
=1 
=1 
-I 
=1 
=1 

R -I 
-1 
-I 
-I 
=1 
=1 
=1 
=1 
=1 
=1 
-I 
=1 
=1 
=1 
-I 
-I 
=1 
-I 
=1 
-I 
=1 
=1 
-I 
-I 
=1 
-I 
-I 
=1 
-I 
-I 

LINE 

95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
III 
112 
111 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 +l 
145 +1 

Appendix A 

SOURCY. 

Ill. ClB 

THIS BLOCK CONTAINS GRNRRAI. PURPOSE DomlANO AND STATUS HYTES. SEMA­
PHORES. AND POINTERS TO ALI.OI~ THr. USE OF THF. iSBC 220 IN A HULTt­
PROCESSOR/MULTI-PROCESSING SYSTE~. 

CaSEG SEGtlF.NT 

CIlI 
CIBGIIO 
OPSTS 
CHOSEM 
STSSEI1 
CHIPC 

LAlIEI. 
DB 
DB 
DB 
DB 
LAlIEL 
Oil 

IOPBOFF OW 
tOPl\SG OW 

OD 

· CnSEG F.1l!lS 

IV. IOPlI 

FAR 
0011 
DOl! 
OOH 
OOH 
FAR 
nOOOH 
OFFS£T IOPB 
IOPBSEG 
OOOOH 

CIS MUST lIF. CONTIGUOUS 

CIll CO?IIIAND BYTE NOT USED BY iSBC 220 
CIlI STATUS BYTE IS USED BY iSBC 220 
COMMAND BYTR SEMAPHORE 
STATUS BYTE SF.MAPIIORF. 

STARTING ADDRESS OF CR. 1 PROGRAH 
POINTER TO 10PB 

RESERVED 

THB BLOCK CON'l'AlN~ THE DEVICE DEPF.NOr.'fT CONTROl. INFOR!1ATION FOR THE 
iSBC 220 CONTROLLER. 

· 10P~~EG SEGI1ENT 

IOP8 LABF.!. 
DD 

ACTCNT 00 
DEvcon 0\, 
UNIT DB 
FUNC 011 
1I00IFY DW 
CYI.NDR Oil 
HEAD DB 
SECTOR DB 
BUFOFF DW 
nUFSEG DI, 
REQCNT DO 

DO 

IOPBSEG ENDS 

· 

FAR 
OOOOH 
OOOOH 
0002H 
OOH 
OOH 
OOOOH 
OOOOH 
DOli 
001! 
OOOOH 
oooon 
OOOOH 
OOOOH 

SINCI.UDE(INITlIL.SRC) 

IOP8 }IlJST BE CONTIGUOUS 

RESERVED 
ACTUAl. TRANSFER COUNT (32 lilT INTEGER) 
DEVICE CODF. (- 000211 FOR iSBC 220) 
UNIT NU!!BER (0 <= UNIT <- 3) 
FUNCTION CODE (0 <- FUNCTIon <- OFH) 
110nIFIER 1l0RD 
CYLINDER NUIIBER 
HEAn NUtiBER 
SECTOR NUUlIF.R 
POINTER TO DATA lIUFFER 

REQUESTED TRANSFER COU~T (INTEGER) 
RESERVED 

$EJECT TITLE(DISK DRIVE INITIALIZATION TABLF.S) 
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LOC ORJ 

0000 3703 
0002 01 
0003 01 
0004 23 
0005 0002 
0007 OS 

ODOR 3703 
OOOA O~ 

OOOR 00 
OOOC 12 
OOOD 0004 
OOOF 06 

0010 0000 
0012 00 
0013 00 
0014 00 
0015 0000 
0017 00 

0018 0000 
001A 00 
001R 00 
ODIC 00 
001D 0000 
001F 00 

A-4 

~1 

=1 
-I 
=1 
=1 
=1 
=1 
-I 
-I 
=1 
-I 
-I 
=1 
-I 
=1 
=1 
-I 
=1 
-I 
=1 
-I 
-I 
=1 
=1 
-I 
=1 
-I 
=1 
=1 
=1 
=1 
=1 
-I 
=1 
-I 
-I 
-I 
=1 
-I 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
-1 
-I 
-I 
-I 
-I 
=1 
-I 
-I 
-1 
-I 
-I 
=1 
-I 
=1 
-I 

=1 

LINE 

146 
147 
148 
149 
150 
151 
152 
153 
!S4 
155 
156 
157 
158 
159 
[(.0 
161 
162 
161 
164 
165 
166 
167 
IfiR 
16q 
170 
171 
172 
173 
174 
175 
176 
177 
17~ 
179 
180 
18 I 
182 
11\3 
184 
IRS 
11\6 
IR7 
IRR 
IRq 

190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 +1 
209 +1 

iSBC220 

SOIlRCr. 

DBK DRIVE INITIALI%ATION PARAar.Tr.;! TARLF.S 

THIS SF.OnENT CONTAINS TnE DRIVE CONFIGURATION DATA TARLES TRAT ARE USED 
BY TilE INITIALIZATION ROUTINY.. THP.Y flllST I:E tlOOIFIRD TO REFLr.CT TilE 
PARTICIlI.AR DRIVES REING [Jsr.1) IIlTIl Til,: i~RC 220 RllD DISK CONTROLLER. 

- IF A DRIVE IS NOT PRESENT, ITS INITIALI%ATION TADLE MUST HF. ALL ZEROES. 

1 :lYTES P~"1 Sr.CTOR 1 '!AXI'''''l SECTORS PER TrACK 1 

I---------------------~--------------------------------I 1 12R 1 lOR 1 
1 256 1 64 1 
1 .512 1 15 1 
1 102/, 1 lR 1 

INITRLSEr. 

lJRIVE PO CARTRI!lGr. T!OOULI: !lIlIVT-: (C'IO) (32TT!I: 16/lTl FIXF.O. 16HH Rf.110VAJlLF.) 

OIl 
on 
DB 
DR 
DH 
nn 

R23 
I 
1 
35 
512 
5 

NU!mER OF CY!.INI)P.RS 
NunKeR OF FIXEn Rr.AD/wRIT~ SURFACES 
'!lPlBER OF RE;IOVAHLP. R/!l SUR~·ACF.S 

Nu!!lIP.R OF SP.CTOI\S PER TRACK 
~U~BIR OF IYTES PER SECTOR 

~;UqI\ER OF Ar.n:R~ATf: CYLINDERS 

Dill V,: ill :!IIH-:!OIlULP. 1l~IVF. el!!!l) (tl01m \HllCHEsn:R: \1.1. FIXI:I» 

. 

llH 
08 
DR 
DR 
my 
OR 

DRIVE #2 

Oil 
DB 
DR 
08 
DII 
DR 

DRln: fl1 

nw 
DB 
!lB 
Oil 
!'>W 

DB 

n23 
5 
o 
IR 
1024 
(, 

NONRXIST~NT 

000011 
DOl! 
Dill! 
(Hllt 
000011 
DOli 

NOIIEXISTENT 

000011 
0011 

0011 
DOH 
000011 

0011 

INITRI.SBG ENnS 

$INCLUDE(~ATSEG.SRC) 
$F.JRCT TlTLr.(DATA SEG/IENT) 

NU!!BER OF CY!.l'lDERS 
'IUlmF.p. OF FIXP.D READ/I~RITr. SURFACr.S 
NU'lnIlR OF RF.I!OVA~J.F. R'" SIJRFACES 
HU'!lIP.R OF SF.CTOR~ PER TRACK 
'1mmER OF ilyn:s PI:R seCTOR 
'1TJnllll~ OF ALTERNATE CYLI'lDF.RS 

>!HHBF.R OF CYLHIOF.RS 
:I!l'tnER OF PEP.!) Rr.AT>/lmiTE SIJRFACES 
'l!l!tnF.~ OF ~EHOVAI\Lr-: R/!! SUPFAC~S 
NU~HER OF SECTORS PHR TRAC~ 

NU:1RF.R OF BYTES PF.R SRCTOR 
NUMB F.. OF ALTF.~NATF. CYLINnr.RS 

!JlH!nER OF CYLINnr.RS 
NUlIRER OF FIXF.I) READ/WRITF. SURFACES 

!11Jl!BRR OF HE/lOVABLE RI'I SURFACF.S 
NUI!HllR OF SECTORS PF.R TRACK 
NUMBER OF gYTeS PER seCTOR 

:W;!BER OF ALTER/IATr. CYLINDERS 



iSBC220 

LOC OBJ 

0000 
0000 00 
000 I 00 
00()2 00 
0003 00 

0004 
0004 00 
0005 00 
0006 00 
0007 00 

0008 
0008 00 
0009 00 
OOOA 00 
ooon 00 

OOOC 0000 
OOOF. 00 
OOOF 0000 
00 II 00 
0012 00 
0013 0000 
0015 00 
0016 00 
0017 00 

0018 00 

0019 90 

OOIA 

-I 
al 
-I 
-I 
-I 
-I 
-I 
-I 
-I 
-I 
-1 
-I 
-I 
-1 
-I 
al 
-I 
=1 
-I 
=1 
=1 
=1 
al 
-I 
-I 
=1 
=1 
-I 
-I 
=1 
=1 
=1 
-I 
-I 
-I 
-I 
-1 
-I 
=1 
=1 
=1 
=1 
-I 
-I 
=1 
-I 
-I 
-I 
-I 
-I 
-I 
-I 
-I 
=1 
-1 
-I 
-I 
-I 
-I 
-I 
-1 
=1 
-1 
-1 
-1 

-I 

LINE 

210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
215 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
251 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 +1 
277 +1 

Appendix A 

SOURCE 

DATA SEGIIENT 

DATASEG SEGlIENT 

THIS SEGIIENT CONTAINS VARIOUS DATA THAT ARE USED BY THE lSBC 220 DRIVER 
SOFTWARE. 

- THE FLAGS ARE SET BY THE INTERRUPT SERVICE ROUTINE, AND ARE COPIES OF THE 
CIR STATUS POSTED BY THE lSBC 220. THE ROUTINES THAT USE THE FLAGS ARE 
RESPONSIBLE FOR CLEARING THEM AFTER USE. 

j------------------------------------------------------------------------------
PUBLIC OPCIIP,~KCIIP,PKCHG,ERRSTS 

OPERATIon COllPLRTF. FLAGS 
, 
fll'CHl' T..ARF.T. 
OI'C~IPO DlI 
OPClIP 1 DR 
OPClIP2 DR 
OPCIIP3 DB 

RYTF. 
0011 
non 
0011 
0011 

SEEK COHPLETR FLAGS 

SKC'fP 
SKC!1PO 
SKC'IPI 
SKCl!P2 
SKC:IP3 

LAlIEL 
I)R 
011 
DB 
DR 

BYTE 
DOH 
DOH 
DOli 
OOll 

PACK CHANGE FLAGS 

PKCHG LASH 
PKCHGO D1I 
PKCHGI DII 
PKCIIG2 DB 
PKCflG3 DB 

BYTE 
Don 
001! 
OOH 
OOll 

BRROR STAT1JS BLOCK 

OPRRATION COnPLETE ON UNIT 0 
OPERATION COMPLETE ON UNIT 1 
OPERATION COMPLETE ON UNIT 2 
OPERATION COIIPLETE ON UNIT 3 

SEEK COMPLETE ON UNIT 0 
SEEK COIIPLRTE ON UNIT 1 
SEEK COUPLETE ON UNIT 2 
SEEK COUPLETE ON UNIT 3 

PACK CHANGE ON UNIT a 
PACK CHANGE ON UNIT I 
PACK CHANGE ON UNIT 2 
PACK CHANGE ON UNIT 3 

(LOADED FROII CONTROLLF.R n ERROR HANDLER) 

ERRSTS D\, 
SFERST DB 
DESCYL Oil 
DESlID 011 
DY.fiSF.C 01\ 
ACTCYL nil 
ACTIID DB 
ACT SEC OS 
NlIRTRY DB 

000011 
OOll 
OOOOH 
OOR 
DOli 
00001! 
DOH 
0011 
OOH 

LAST OPERATION COIIPLET! BYTE 
(COPIED FROM CIB BY WAIT220) 

LSTSTS DB DOH 

EVEN 

RNDDAT LABEL FAR 
, 
DATASEG ENDS 
, 
$INCLUDE(USER.SRC) 

ERROR STATUS WORD 
SOFT ERROR STATUS BYTE 
DESIRED CYLINDER 
DESIRED HEAIl 
DESIRED SECTOR 
ACTUAL CYLINDER + FLAG BITS 
ACTUAL HEAD 
ACTUAL SECTOR 
NUIIBER OF RETRIES MADE 

END OF DATA SEGMENT 

$EJECT TITLE(SYSTEM DEPENDENT INITIALIZATION) 
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LOC ORJ 

0005 

0094 

0094 onoo 
0096 0000 

0000 (fi/, 
00 
) 

0000 

0000 FA 
0001 R8----
0004 8EOO 
0006 RC4000 
0009 n ROOOO 
OOOC BED8 
OOOF. C70fi94001202 
0014 C706%OO----
001A MC2 
ODIC 24DF 
ODIE f.fiC2 
0020 FH 
0021 CC 

A-6 

LINE 

-1 278 
-I 279 
=1 280 
-1 281 
=1 282 
-1 283 
-1 284 
=1 285 
=1 286 
=1 287 
-I 2RS 
=1 289 
=1 290 
-1 291 
=1 292 
-I 293 
=1 294 
=1 295 
-1 296 
=1 297 
-I 298 
=1 299 
=1 100 
=1 101 
=1 102 
=1 101 
=1 104 
=1 105 
= 1 106 
=1 107 
=1 308 
=1 109 
-I 110 
=1 111 
=1 312 
=1 313 

=1 .314 
=1 315 
=1 31fi 
=1 317 
=1 3IS 
=1 319 
=1 320 
= I 121 
=1 322 
=1 121 
=1 124 
=1 325 
=1 326 
=1 327 
=1 128 
=1 329 
=1 330 

R =1 331 
=1 112 
=1 111 
=1 114 
=1 315 
=1 336 

R =1 337 
=1 138 
=1 339 
=1 340 
=1 341 
=1 342 
=1 343 
=1 344 
=1 345 
=1 346 

347 
348 
349 
350 
351 
352 +1 
353 +1 

iSBC220 

~OURCE 

SYSTE" DEPENnC~T IMITIALIZATIon 

TnIS ROUTINE SETS UP THE INTERRUPT VECTOR FOR AIT ISRC 86/12A CPU 
RUNNl'lC urmER T~lF. 1SRC 957,\ I~TI;RFACE/EXECIJTION PACKAGE. 

- TilE 8259 IriTERRUPT CONTROLLER AND OTHER I~IITIAL7.ATIONS ARE PERFOR~!Ef) 

BY THE 1snc 957A FI~"UAR~. 

INTERRUPT veCTOR DeFINITION 

I'ITRPT EQII 
, 
RRcnooo SECYE'T AT 0nonn 

ORC Ron + 4*Iwr~fDT 

HlTRIP nu 000011 
INTRCS D'.! ononH 

SEGOOOO r.~ns 

STACY ALLOCA'1'IflN 

fi4 flTlP(OOIf) 

brOSTK LABEl. FAR 

STACK r.rJl)g 

HITERRIlI'T VECTORS A~I': I'ROll ARSOT.HTf: 
\DDRERSEs oonoon TO nOFFoH 

T.n~ATIn~r OF I~T~~RUPT V~CT()R :ll'rlt 
isnc q57A FIq~f1JARR 

- I~~TRIJCTI()n pnI~T~R 

- 0)1)1: sr·:\'~n:~IT 

~TAC~ AN!) tNTRRRtJPT C!)NFl~U!tATIO~ l~nIJTI'J~ 

, 
U~r.RgF.G 5r.r:!lr,~·!T 

PHill.IC COtlFIC 
ASSWI" llS: SEr.OOOO 

, 
conFIr. PROG FAP 

, 

eLI 
:IOV 
HOV 
:fOV 

~10V 

H(1V 
1I0V 

:10V 
III 
AND 
OUT 
STI 
INT 

CONFIG R'IOP 
, 
URERSI:G ENDS 

SRC220flRIVER 

AX,~TACy': 

SS,AX 
S'PJ(lFF~r.'l' ~N'n~TK. 

AX,nooo'l 
DS,AX 
InTRIP,oFFSKT INT2zn 
INTRCS,SCG INT220 
AL,ne2lf 
AI. ,110111118 
OC2 l l,AI. 

ARsunE Cs:RRC220DRIVER 
, 
$INCLUDE(RF.SET.SRC) 
$EJECT TITLE(CONTRnLLR~ RESET ROUTINE) 

; nI::;A~T.r. It::,p.nRUPT~ 11!111.F. S~TTIi'Ir. Ill' 

ItiPUT INTKRRIJPT ~A~!: FflO~1 "259 
CNARL~ INT~RRUPT 5 
WRITE NEW HASK nUT TO 8259 
ENARL~ INTERRUPTS 
GO TO lfonTOR 



iSBC220 

LOC ORJ 

0000 

0000 50 
0001 53 
0002 51 
0003 52 
0004 IE 

0005 883506 
0008 8EDR 
OOOA C70600000100 
0010 C70602000000 
0016 C7060400----

OOIC C70600000lFF 
0022 C,70(,02000400 
0028 C7060400----
002E C70608000100 
0034 C7060AOOnr.00 
003A C7060COO----
0040 C7060F.000400 

0046 BR----
0049 SED8 
004B C70600000000 
0051 C70602000000 
0057 C70604000000 
005D C7060S000000 
0063 C7060AOO----

LINF. 

=1 354 
=1 155 
=1 356 
=1 357 
=1 158 
=1 359 
=1 360 
=1 361 
·1 %2 
=1 163 
=1 %4 
=1 365 
=1 366 
=1 367 
=1 168 
=1 36q 
=1 370 
=1 371 
=1 372 
-I 373 
=1 174 
=1 375 
=1 176 
=1 177 
=1 17R 
=1 1]q 

=1 180 
=1 lRI 
=1 ln2 
=1 183 
=1 184 
=1 185 
=1 lA (, 
=1 1R7 
=1 1Rn 
=1 389 
=1 390 
=1 391 
=1 192 
=1 393 
=1 394 
=1 195 
=1 396 
=1 397 
=1 398 
=1 399 
=1 400 
=1 401 
=1 402 

Tl =1 403 
=1 404 
=1 405 
=1 406 
=1 407 
=1 408 
=1 409 

R -I 410 
=1 411 
=1 412 

R =1 413 
=1 4 I1~ 
=1 415 
=1 416 
=1 417 
=1 41R 

R =1 419 
=1 420 
-1 421 
=1 422 
=1 423 
=1 424 

R -I 425 
-I 426 
=1 427 +1 

~OIlRCF. 

Appendix A 

CONTRnLLC~ RE~CT RonTI~C 

~F.~220 ~ETS llf' Till; CO'l~lIJr!ICATlntl 1l1.nCI:~ FOR T:11: lS~C 220, LINK, THE!! 
TOCETHf~R AND GIVr.S :\ Rr.:S:J:T. CLP.A~ RF:SET. c;rrA}PJEI. ATTr~~lTrrHJ SI:qlH::JCf: Tf) 
THE CONTRnLl.r.R. TlIIS CAIISES THE HIlg9 OJI TilE COtlTROL1.r.~ Til ~ET I1P In 
INTE'P1AL POINTF.l( TO TilE cee BY TlIRF.Af)I~H-: DOU:l 'fll!: LINKS STA~THJr. I-IIT!I 
TilE ~lIITCIlt::S 011 Tm: CONT~OLLr,H. S!)l\~EQIJENT CA's IHLL r.AlJSJ: TilE ~089 TO 
FITCH ITS POINTSRS ~T'RTI.G AT TIIR CClI. 

- If T~lF. Gil. 1 RUSY FLAG IS !IOT CLEARED \JIT!lI~ /I. IIREASO'iABLr." AilOU:1T OF Tl:U:. 
THEN Tim isr.r; 220 IS PRORARLY NOT nESPONUPlr. TO T:IE CIIAt~:!EL ATTi~NTU)~. 

ON T!lE COt!TROLLI:R: CIlECt: ~\llTCH SI:TTI;JGS; VOLTAC:es; ~ESET. CLI~AR RF:SCT. 
Cl!A~JrJEI. ATTHNTI0:'i S[(aJAl.Sj '{EAf)Y HIPUT TO COM!); ,~089 STATUS LItIES; t{/h! 
C;TflORCCi. 

- Til~~ ~YST~~11 rr(TI~p.r..UPT LOGIC. ANn VECTOP,S rO!l TIJI: CO~:TROT.LF.K ARE ASStr:tr-:n TO ra: 
C()r!FIr:ur.:l~n roy AN I:XT~:R~'IAL' PR0r.RA'I. 

I:JPI1T ~AT.~: 

"'lorn=: 

OtlTPtlT 1),\1.'\: 

:'.:'~ 2 2 0 

sen 

cen 

Cln 

$EJt:CT 

CA~RY FLAr.: = 0 I~ I!SSF:~ ()KAY 
"" 1 Il~ C,ll. 1 p.nsy FLAr. ~r()T P.~<;ET (t~OT Rr.spn~!!H'!r.) 

P1T1H,Ir. f~r:~220 

PRor; FAR 

PUSIl AX ~ 1\ V': Itr.r. I <:;T!:P,;, 
PUSH T~ :-: 

PUSil cx 
P iJS 1\ DX 
PiJ~il O~ 

'11·:7 UP 1.1~n:s IH~T\JEt:~J C{)!Ll1JfnCATIO?1 ~\LOCI~S 

ASSU'1r: ilS: ')CRSI:G 
~10V AX,SC!\~~G G~T POI~T~!t TO SCB 
nov nfl,AX 
'IOV Honn PTR SOC,OOOl'! 
nov \.JOf{J) PTR CCRPTR,nfFSET cen 
nov '.1{)~J) PTR r:CRPTIt+2,:'F.G CCR 

SET SOC "VT~ A~l) CLEAR ~ES~RVEll nYT~ 

~~T POI~TBR TO CCR 

T.ns I\.X,CCRPTR ~~T POT~Tl:R 70 eCR 
A::;:=;IJ:n: IHi: CCHS!~r. 
nov IJOI~n PTr.. CCiH,OFFOlll '1F.T r.r.U! ANn CII. 1 RUSY FT..Ar. 

nov Honn PTR CHIPTR,OFFSET ClllPC; :>T:T POINTr.:R TO FIFT'j !1YTE OF CI~ 

nov \\l0P-n PTR CII1?TR+2,SEC C:IIPC; (lI1\S ~TARTI\(G !\['JDRE,)S ~'()n CH. 1) 
~fOV ~Jorn PTI{ CCW2,nOOPT SET CClf2 A:'·W CLf.A.R CI{. 2 l~IJ.C;Y FT~Ar. 

HOV \v-or.n P'I'R CH2PT~,OFF~r.T r.H2PC; SET POI:~T~:R TO ell_ 2 STI\.RTT\lr. A[)nnr::ss 
I\OV \;IlRn PTP, CIl2PTP+2,SEC CI121'C 
7ff)V HOnTl PT:~ CI!2 P C,tJO()411 81~T ell. 2: STARTI.'JC-; A.il11P.ES<i 

AS~IP1E 

nov 
nS:CIRsgG 
AX.CIRflEG 

aov 
HOV 
nov 
!lOV 
1I0V 
I\OV 

DS,AX 
WORn PTR CIBCHn,ODoon 
\WRD PTR CrlnSElt,OOOOIl 
WORn PTR elllPC,OOOOIl 

IOPBOFF,OFFSET IOPij 
IOPlISG, SEC lOPS 

GET POINTER TO eln 

CLEAR CIII cm1HA~n AND Cln STATUS nYTE~ 

••• AND SElfAPI10RES 
seT CH. 1 STARTING ADDRESS 
~ET IOPR POINTER 
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LOC ORJ LINJ:; ~OURCF. 

=1 42~ CLEAR OIlT nATA sr.Grlf:NT 
-I 42q 
-I 1,30 .~R5ll!1F. DR:1JAT~Rr.C; 

006Q RR---- 1\ -I 431 'IOV AX,1J~TA~F.C; CET POl~TP.R Tn nATA 5}:mlr.NT 
006C REnR -I 432 !fOV nS,AX 
006F. R90DOO -I 433 'IOV ex, (OFFQF.T F.~110AT)/2 r:E'r COIliJT ( # \JORnn p.: DATA RF. G~I r.NT) 
0071 BlIOOOn =1 434 !lOV BX,0000H CLP.AR BileX Rr.GIS;~R 

0074 C7070000 =1 41~ r.T.~I.P : ~10V WORn PTf~ ["'Xl,oOOOIl CLEAR NRXT HOI\I) l~ nAT~ ~~G'IEtJT 
007R 43 =1 41~ INC 1\l{ POl'!T TO !IEXT HORO 
0079 41 -I 417 INC 1IY. 
007A F.OFR -I 43R LOOPNl: CLP.I.? f)ONE? 

-I 41q ~O--CLF.AR AN()T~IF. R UOitll 
=1 440 vr. ~ -- 1'11 TI.~T. I 7. r. Cml!lUNICATlOtl LI 'H~S 
=1 441 
-I 41,2 OUTPITT :a:~I:T/cLE.~P. Rr.~ P.T ICIIAN'lF.L ATTEN'i'IO:'; ';'0 CONTROLI. ER 
=1 443 

007C lIA3506 -I 441, !lOV nX,H!JA ra:T I.1Al:E-UP 1/0 PORT AOIlJ:r.S5 
007F B002 =1 445 nov AL,0211 GI;T ~F.Sr.T COitHANO llyn: 
0081 In: =1 446 OUT OX ,AL OUTPUT TO \IAKE-Ul' 1/0 PORT 
00R2 11000 =1 447 'IOV AL,OOH GET CI.EAR RESET C(l'!:IANIl llyn: 
0084 r.r. =1 448 OUT DY.,AI. OUTPU-:: TO 'IAKE-UP I/O PORT 
0085 nool =1 449 'to V 1I\.,o1H r:wr CHANNEL II Ttl: ~lT 10 N con:IAND lIYTE 
0087 EF. =1 450 OTJT DX ,III. OUTPUT Tn \IAKF.-Ul' I/O PORT 

=1 451 ASS~JifJ~ 1)5: cell!":1:C 
0088 lIR---- R -I 452 ~101.' AX,CCnREG Gf:T PIl{;lTF.R TO CClI 
00811 REllR ~I 453 'IOV nS,Ax 

=1 tlSi, (OT'1F.R I~IPI.r.'lI:NTATlm:s OF Rr. S 2 ~ 0 COULD 
-I 455 Ir!l T l.\\. I 7. F. OT'lEn or.v Ir.r.S I!HIJ.F. TlfE 
-I 456 i::;gC 220 l){)r.~ ITS RF.SF.T SF.0IJENCE HERr. ) 

OORD 1I90010 =1 457 '10V GX,lOnOJl ~r.T TIIIF.-OllT COI1~~T~R 
OOQO FR -I I,SR CLC CLeAR CA~RY FLAn 
nOql F6060100FF =1 4~9 nESLP: 'rEg'!' RSY!-·T.~l ,f)OFFl1 ClIt:Cf: r.H. 1 lI!1SV FLAt: : 

=1 460 ~F.!:n FLAr. = l\~YFLC 1 1'1' " 
0096 7403 =1 461 .J7. Rf.S1H! nnsY FLAr. CI.r.A~I'Il? 

=1 4(.2 YI: S --lU:1' I) R ~1 r.ARnY r:l.r.A'l 
on9R .. on -I 463 LnOP~IC P,r.SLP '10--OF.CRF'IE;1T r.OU~ITF. R 

=1 464 IF C~ ~ 0, Ta,Er! q~;VFLGI :'-1f.Vf-:R r.OT 
009A 1'9 -I 465 STr. C1.F.AR~1), ~O Sr.T CARRY FLAG 
oon IF =1 466 RESIH!: POP DS RESTOP.F. JIEGIsn:RS 
009C 5A =1 467 POI' DX 
009D 59 =1 468 POP CX 
009E 58 =1 469 POP BX 
009F 5R =1 470 POP AX 
OOAO CB =1 471 RET RF.T:JRf: 

=1 472 . 
=1 473 RES220 ENDP 

474 
iINCLIlDE(INIT.SRC) 475 +1 

-I 476 +1 $EJECT TlTLE(INITIALI7.ATION ROUTINE) 

A·8 



iSBC220 

LOC OHJ 

OOAI 

OOAI ';0 
00A2 IE 
O,OAJ RS---­
OOA(' RoOR 
00A3 C6060BOOOO 
OOAD C70('OCOOOOOO 

oonJ C7061400----

00B9 C7061200F3FF 
OOBF HOOD 
OOCI 8)06120008 
00C6 A20AOO 
00C9 E8CHOO 

OOCC 7205 

OOCE 40 
nOCF JC04 
OODI 75EE 

OODJ IF 
00D4 58 
ODDS cn 

-I 
=1 
-I 
=1 
=1 
-I 
=1 
=1 
=1 
-I 
=1 
-I 
=1 
=1 
-I 
-I 
-I 
-I 
=1 
-I 
=1 
=1 
=1 
-I 
=1 
=1 
-I 

R =1 
=1 
=1 
=1 
=1 

R -I 
-I 
=1 
-I 
-I 
-I 
-I 
-I 
=1 
-I 
=1 
-I 
=1 
=1 
=1 
-I 
-I 
-I 
-I 

I. PIP. 

477 
473 
479 
480 
481 
482 
483 
484 
485 
486 
487 
4RR 
4S9 
49n 
491 
4n 
49) 
494 
495 
4% 
4q7 
49r:l 
499 
500 
501 
502 
501 
504 
505 
50(, 
507 
SOP. 
509 
Sin 
511 
512 
513 
5 )I, 

515 
51~ 

517 
SIR 
519 
520 
521 
522 
52J 
524 
525 
';26 
527 
52R 
529 +1 
510 +1 

Appendix A 

SOIlP-Cr. 

INITIALIIATIO~ .onTINK 

INIT220 I~ITIALIIRR T"E 19ijC 220 CONTROLLP.R RY LOAOI4n P~~TINBNT INFOR­
"ATIO~I AnOliT nil: 11ISI: IlRIVf.(G) ATTACHr.O. 

- I' A D~IVR THAT IS SPECIFIEO AS PRRSENT ~ILL 10T R~RPoun, INIT220 'ETIlRNR 
IW!F.J)IAT<:LY 'IITI! T'!E CI\R~Y FLAG SET. 

I'"PUT flATA: 
nI~~ nRIV~ I~ITIALI~ATIOrJ TARL~~, IN REG~fENT "I!1ITRT.RE~". 

nUTI' UT :1A TA: 
CAI'.~Y FLAt; 

pnil1.Ie: T!JTT?20 
AR5U:tr. !)~: InP1S'I"'.G 

INIT220 P~OC FAR 

PU51l 
P!1f,q 
HOV 
~10V 

l10V 
NOV 

lIOV 

'IOV 
HOV 

IlnTLP: Ann 
HOV 
CAT.!. 

JC 

Inr. 
Cll. 
.In? 

I'IlTI>:I: por 
POP 
RF.'l: 

IIIIT220 ENDP 
, 

AX 
!)~ 

AX,IOPRSr.r. 
1)S .A:{ 
fl:~:C, nOli 
:!OIlIFY, noOnl! 

BU'~Rn,INITnLR~G 

llu~'()rr',-8 

AI.,OOl! 
n.UFOf'to' ,R 
lIr:IT,AL 
G0221l 

It'ITlll·: 

AX 
AI., I~ 
INtTL? 

nR 
AX 

$INCLlIDE(FOR"I\T.~~C) 

= 0 IF r.OU"'ROLLE!! I~ITtAJ.t7.f;n ~UCCF.RSFIJLI.Y 

= 1 T" I~ITIALIIATIDN HannR 

~AVr. HEGIs-rr:ns 

GET POI'~TE~ TC) rOPR 
pur IN nfi REG UjTI:I~ 
R~T Iopa FUNCTIon IYTK - INITIALIZE 
CLI:AR 'WlllFIER (f.:lAilLE r.f:'rRP:R ANI) 

rlT~RRUPT on CO:IPLf.T rON) 
PUT t:lITIA!.tZATIOtl TA~LER' SEGIIENT It: 

IOP~ DATA RUFFER POI~TKR 

START IXITIAJ.IIR UITU UNIT 0 
CLEAR unIT COUNTER 
PoI~T TO N~XT QRIVE's I~ITIALI7.E TARLE 
PIIT !JNIT I;!T0 IOPB 
no I'll TIAL II E 

(Rr.TURNS CARRY FJ.AG ~ET DR CLEAR) 
UNIT INITIALIIED? 
)1(1--TF.I:lI'1AT>: IHT'I C~RRY ~ IT SilT 
YER--INCRf:lr.r:T urn T COI!'IT':I~ 

CHECK U'lIT COlTNT';~ (CLEARS CARRY) 
LART DRIVE 11ITIALIIED? 
~O--!~ITIAL!~R ~!XT ~nIVS 

YES~-nES'l:n~C ~RGISTER9 

RF.TURII 

$!JECT TITLR(FORHAT TRACK ROUTINE) 
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Appendix A 

LOC OSJ 

00D6 

00D6 50 
OOD7 IE 
00D8 S8----
OODS BEDB 
DODD 8A4600 
OOEO A20AOO 
00E3 8B4601 
00E6 A30EOO 
00E9 8A4603 
OOEC A21000 
OOEF B92EI200 
00F3 8306120004 
00F8 8CI61400 
OOFC C6060S0002 
0101 C7060COOOOOO 

0107 E88DOO 

OIOA IF 
010B 58 
010C CAOAOO 

A·10 

~'1 

~I 

-I 
=1 
-1 
=1 
=1 
=1 
-I 
-I 
-I 
-I 
-I 
-I 
=1 
-I 
=,1 
~I 

-1 
=1 
=1 
=1 
-I 
-I 
-I 
~1 

-I 
-I 
-I 
=1 
-I 
-I 
=1 
-I 
=1 
-I 
-I 
=1 
-I 
=1 
-I 
=1 
-I 
=1 
=1 

R =1 
-I 
-I 
-I 
-I 
~I 

-I 
-I 
-I 
-I 
=1 
-I 
=1 
-I 
=1 
-I 
-I 
-I 
-I 
-I 
-I 

LINP. 

531 
532 
513 
534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
5~6 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
568 
569 
570 
571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
,589 
590 
591 
592 
593 
594 
595 
596 
597 
598 +1 
599 +1 

iSBC220 

SOURCE 

, 

FOR~AT TRACK ROUTINE 

FIITTRI: SETS UP THE IOPH FOR A FORltAT TRACK FUNCTION, AND 
INVOKES THE lSBC 220 CONTROLLER TO PERFORII THE nPERATION. 

IUPUT DATA: 
RP + 9 
'81' + 8 
SP + 7 
BP + 6 
SP + 5 
RP + 4 
BP + 3 
SP + 1 
BP 

OUTPUT DATA: 

=> INTERLRAVE FACTOR 
-> USBR DATA BYTE 3 
=> USER nATA BYTE 2 
-> USER DATA BYTE 1 
=) USBR OATA BYTE 0 
-) TYPE OF FOR~AT 

=) IlEAD 
-) CYLINllER 
=) UNIT 

CARRY FLAG o IF TRACK FORMATTED SUCCESSFULLY 
1 IF NON-RECOVERABLE'IRRDR OCCURRED 

- INTERLEAVE FACTOR OF 1 ItlPLIF.S S~:QUENTIAL SECTOR NUHBIRING. 
- USER OATA RYTES a - 3 ARE RF.PLICATllD TIIROUGHOUT THE OATA FIELD. 
- INTERLEAVE TYPES: 

00 - NORItAI. TRACI( 
40 = AI.T!R~AT! TRACK (POINTED TO BY EXACTLY ONE nEFICTIVE TRACI(, 

CANlUlT StJBSEQUF.NTJ,Y RF. FORlIATTr.D DEFRCTIVP.) 
80 = DEFECTIVE T~ACI( (DATA FIELD POINTS TO ALTERnATE T~ACI() 

- TO SET UP A POINTER TO AN ALT~RNATE TRACK, SET: 
USER ~ATA BYTE 0 = ALTERRATF. CYLI~OER LOU BYTE 
USER DATA nYT! 1 ALTF.RNATE CYLINDER HIGH BYTE 
USER DATA nYTE 2 ALTERNATE REAn 
USER nATA BYTE 3 • non 

PUBLIC Flt'f22 a 
ASSUME D5:IOPBSKC 

Fl1T220 PROC FAR 

PUSH 
PUSH 
IIOV 
HOV 
nov 
HOV 
ItOV 
IIOV 
IIOV 
}fOV 
MOV 
ADD 
IIOV 
HOV 
!10V 

CALT. 

FIITDN: POP 

, 
POP 
RET 

FlIT220 ENDP 
, 

AX 
DS 
AX,IOPBSEC 
DS,AX 
AI., [BP] 
UNIT,AL 
AX, [1IP+l] 

'CYLNDR,AX 
AL, [BP+3] 
HEAD,AL 
BUFDFF,BP 
BUFOFF,4 
BUFSEG,55 
FUNC,02l! 
MODIFY,OOOOn 

G0220 

DS 
AX 
10 

$INCLUDE(RDWRT.SRC) 
$EJECT TITLE(READ DATA ROUTINE) 

SAVE REGISTERS 

GET POINTER TO IOPB 

GET UNIT NUHRER INTO IOPB 

GET CYLI!'IDER NUIIBER INTO IOPB 

GET HEAD INTO IOPB 

GET POINTER TO FaRHAT ARGUMENT LIST 
INTO DATA BUFFER POINTER 

SET FUNCTION • FORMAT 
CLEAR MODIFIER (ALLOW ERROR RECOVERY 

AND INTERRUPT ON COMPLETION) 
START 1SBC 220 AND WAIT FOR DONE 

(1lETURNS CARRY FLAG SET OR CLEAR) 
RESTORE REGISTERS 

RETURN (AND POP INPUT DATA OFF STACK) 



iSBC220 Appendix A 

LOC ORJ LItlE SOURCr. 

=1 600 ---------------------
=1 60 I 
=1 602 READ TlAT.~ 

=1 603 
=1 604 ---------------------
=1 605 
=1 606 Rll220 SETS UP 'fliP, I()r~ FOR A REA1l OP!':RATIO~J , AND 
=1 607 INVOKr.S T'IE iSIlr. no TO pr~~H'OR~! THE OPCR.HION. 
=1 60R 
=1 609 IUPUT DATA: 
=1 610 RP + II =) BYTF. r.OU~!T 'Ur.1I IIORll 
=1 1>11 llP + 9 =) nYTF. COln:T LOll ,JORn 
=1 612 81' + 7 =) DATA RlTl~FF:R ~EG·1r.~!T 

=1 613 UP + 5 =) DATA l1nFFI<:R OFFSET 
=1 614 81' + 4 =) Sr.CTOR 
=1 (,15 81' + 3 =) ImAll 
=1 filii 3P + =) CYLP~nr.R 

=1 617 HI' =) unT 
=1 61H 
=1 (>19 OUTPUT DATA: 
=1 620 CARRY FLAr. = n IF TRt\~Sl~r.1{ OCCUI~Rr.n '.II T H ~w OR "r.COVI';(AnT.F. RKRon 
=1 621 = I IF U;~Rr.COVJ:RAnLF. ERRor. OCCURRf: I) 
=1 622 nATA BUFFeR PrJ,LEO filTH \lATA FHO!I or 51: IF IHl UNRIlCOVEilAllLI, E.RROH 
=1 621 -----------------------------------------------------------------------------
=1 624 
=1 625 PUIIL re R0220 
=1 6H ASSII:!r. DR:TopaST-:G 
=1 627 , 

OIOF =1 628 R0220 PROC FAR 
=1 629 

OIOF 50 =1 630 PUSII AX <;AVE RE(:rST"P'S 
OllO IF. =1 631 PUSH Il~ 

o III BS---- R =1 632 :-fO\1 AX t tOPI\Sf.G GET P'lI'H>;R Tn lOPR 
0114 8EOS =1 633 110V D5,Av.. 
Oll6 BAHOO =1 (,34 ~IOV AT.,! r.l'] GET rpnT PHO lOPR 
Oll9 A20AOO -I 635 1I0V U~nT,AT. 

OllC 8114601 =1 636 'IOV A)(,[BP+I] GET CY1.INPP.'{ I:ITO IOP!1 
OIIF "'30EOO =1 637 :10 V CYLrTnr.,AX 
0122 8B4603 -I 638 ~1nv AX,!~P+3] GET IlEAl) Ann 'lBCTnp.. 1'ITO I()P~ 

0125 A31000 =1 639 :IOV \IDRTl PTR IIEAO,AX 
0128 8114605 =1 640 HOV AX, [llP+51 r,wr OATA nIJFFp.R POI"T':R VITO [OrB 
012l! A31200 -I 641 'lOV BUFon' ,AX 
o 12E 8B4607 -I 642 ~[Ov AX, [111'+7 J 
0131 A3!401) =1 643 'IOV BlIFSI:G ,AX 
0134 884609 -I 544 HOV AX,[1IP+9J CF.T BYTE COUllT rr;ro IOP~ 

0137 A31600 =1 645 l\OV ~"ORf) I'TR Rl~0cNT,AX 

013A 8B460B =1 646 rtOV AX, [HP+II J 
013D A31800 =1 647 llOV llORD pTR RF.QCNT+2,AX 
0140 C7060COOOOOO -I 648 nov ~\OOIFY, 000011 CLr.A;t 'WOIFIER (ENABLE I~TI;RRUPT ON 

=1 649 COtlPLF.TION AN]) RF.TRl':S) 
0146 C60601l0004 =1 650 :IOV FUNC,0411 SET FUNCTION = READ DATA 
Ol4B E84900 =1 651 CALL G0220 ~'fART FUNCTION AND IIAIT FOR COIlPL F.T ION 

=1 652 (RETURNS CARRY FLAG SET OR CLEAR) 
014E IF -I 653 POP os RESTOR!:: REGISTERS 
014F 58 =1 654 POP AX 
0150 CAODOO =1 655 RET 13 POP PARAIIF.TERS OFF STACK ANO RF.TIJR:I 

-I 656 
=1 657 RD220 END I' 
-I 658 
-I 659 +1 $EJRCT TITLF.(IIRITF. OATA ROUTINF.) 

A-ll 



Appendix A iSBC220 

I.OC 08.1 LINE SOUlIGR 

~I 660 ---------------------sl ~H 

sl H2 IIRIT" nATA 
sl ()61 
sl 664 ----------------------I 665 
-I 6(,6 1-1RT22 0 r,r.T~ UP Trlf- tn P 'l FOR A \~RITF. OPERATION, ANt> 

-I 667 INVOKES THE ifil\C 220 TO Pr.RFOR:1 THE OPE~ATI(H!o 

-I (,6R 
-I 669 INPUT IlATA: 
-I 670 BP + 11 -> llYTR COU)!T IIICH IIORD 
-I 671 liP + 9 -> BYTE COUNT \.Ol! \IORD 
-I 672 lH' + 7 -) nATA llUl'F1:R ~EC·.p::NT 

sl 673 liP + 5 =) DATA IlIlFl-'I':" OFFSET 
-I 674 Bl' + 4 =) Sf;CTOR 
=1 675 fiP + 3 =) , HEM 
-I 676 liP + 1 =) CY1.lnDER 
-I 677 qp =) UNIT 
-I 67R 
=1 r,7~ OAT" t\1JFFI: Jt CONTA1"J" TnFOR;fATIOM' TO HE lJR. 11'TEN Tn nISI: 
sl 6RO 
-I "RI OUTPIIT nATA: 
-I 6R2 CA.RRY nAC c n If TP,AN~FF.n OCClJRRr: I) '11TH 110 O~ Rr.COV"~AP.I.r. r.nROR 
-I 6Rl = 1 If ntmr.COVF;RI\~L~ f':n~np. OCCIIRRF,I) 
sl f)n.4 -----------------------------------------------------------------------------
-I ~R; 

-I 6R6 PUlIl.Ie lIRT220 
-I 6R7 ASSIJIIF. 1)5: tnfi~~~l:r. 
-I 6HR , 

0153 -I 6A9 lHtT?20 PlInc FhR 
-I 690 

0153 50 -I 691 1'U:111 AV 5A\,I~ ."r.IQn:RS 
0154 I~ -I ~92 ?USlf ns 
0155 1\8---- R sl ~93 HOV A~'tIOpa~lo:c r.ET I.)n I '!Tl~ 1~ TO Ior~ 

015ij 8ED8 -I 694 aov !)S •. 'l.X 
Ol5A 8A4bOO -I ~q5 nov AL, [np] G"T UNIT I~TO IOPB 
0150 A20AOO -I r,q~ 'IOV UiHT,AL 
0160 8n46IJI -I 697 !!OV AX, [r,P+I] GoT CYLI~Ilr.H WTO IOPB 
0163 A3MOO -I 698 'IOV CYI..Nn1t.A~ 

0166 884603 -I 699 !IOV AX,[BI'+3] G,:T ;I P. All AlIIl f1eCTOr. INTO IOPR 
0169 1\31000 -I 700 lIOV WOllfl l'TR IIP.AIl ,AX 
016C RB4b05 -I 701 HOV AX, [RP+5] GET DATA RIlHER POUIT~:R INTO In PR 
Ol6F A31200 -I 702 lIOV RIIFOFF,AX 
0172 8B4607 sl 703 nov AX, [RP+7] 
0175 A31400 -I 704 ~OV RUFSr.r.,I\X 
0178 8B4609 -I 70S HOV AX,[BP+9] GET 'lYTE COUtlT INTO IOPR 
017B A31bOO -I 706 MOV HORO PTR ~P.QCNT,AX 

017E 8114608 -I 707 ~OV AX, [81'+!1] 
OIRI AllROO -I 70R !lOV \lORfl PTR REQCIlT+2,AX 
0184 C7060COOOOOO -I 709 "fOV !'-lO!lIF'Y • 0000'1 Cl.f:AR '100IF UR (ENARLF. I!ITERRUPT ON 

-I 710 COrtPLETION ANIl RP.TRI .. S) 
018A C60601l0006 -I 711 'IOV FUNC,06H SET ,'IlIICTION -lIRITP. nATA 
018F E80S00 -I 712 CAJ.I. G0220 START iS8C 220 ANI) \IAIT FOR flO:IF. 

-I 713 (RETIJI\11S InTI! CARl\Y SET OR CLF.AR) 
0192 IF -I 714 POP VS RRSTOll.P. RP.GISTERS 
0193 58 -I 71, POP AX 
0194 CAOflOO -1 716 RET 11 POP PARAllr.TF.RS On' STACY. AIIll RRTIlRN 

-I 717 , 
-I 71R WRT220 Em)p 

719 
iINCLllnE(COREoSnC) 720 +1 

-1 721 +1 $F.JECT TITLE(START FUIICTION ANfl (IAIT FOR COIfPLF.TION) 

A-12 



iSBC220 

Loe OBJ 

0197 

0197 50 
0198 52 
0199 IIA3506 
01'1C B001 
019E EE 
019F ER080D 
01A2 7303 

01M E82900 

o 1A7 5A 
01A8 58 
01A9 C3 

-I 
-1 
-I 
-I 
-I 
-I 
=1 
-1 
-I 
-I 
=1 
=1 
=1 
=1 
-1 
=1 
-I 
-I 
-I 
-I 
=1 
-I 
=1 
=1 
-I 
-I 
-I 
-I 
=1 
=1 
-I 
-I 
=1 
-I 
-I 
=1 
-I 

LItlE 

722 
723 
724 
725 
726 
727 
72R 
729 
730 
731 
732 
7'l3 
734 
735 
736 
737 
738 
739 
740 
741 
742 
743 
744 
745 
74~ 

747 
74R 
749 
750 
751 
752 
753 
754 
755 
756 
757 
758 +1 

~()URCP' 

Appendix A 

START Ft:NCT[OIl ,"In !lAIT ~'()R CnrlPT.~TI<HI 

1'111, RIlUTI:Ir. GIVr.R A C:lAIlN~:1. .~TT':NTI{)~ (1IAKe-UP) TO T;If. i~llC 220 Ann 
tlAI,!,q FOR Tllr. FIlNC1'Im: ~I'I:CIF[P.1l (UY TIlE CALI.I1C 1'1l0CE!lll~1~) T(l FI;;ISII. 
IF AN ERROR DCCURRCn, T1r. IR.OR HAcnLRR IS [~V()K~n. 

INPUTS: 
NONE 

OliTPUTS: 
CAR~Y FLAG: 

G0220 

DONY.: 

PROC 

P~SI! 

PllSI1 
HOV 
'IOV 
OIlT 
CALL 
.PIC 

CAI,1. 

POP 
POP 
RF.T 

G0220 EN!>]> 
, 

NEAR 

AX 
0): 

nx • ',"UA 
AI"OI II 
OX,AL 
'1"11'27.0 
nONr. 

F.RROr. 

J)"x 
AX 

= 0 IF NO ERROR 0 11 A n~COVEKARL~ RRROR OCCURREIl 
:= 1 IF' U:~Rr.cnVB}{AnLF; t-:RROR OCCUKtn:D. 

GET A!lnRE~S OF IIAKR-iJP I/O PORT 
Gr.T \,AKE-IlP CO'I:IA:<I1l BYTE 
CIVf. \JA1~f.-UP 'TO i~nc 220 
YAIT FOil ,U'CTION Cn~pI.ET~ 
r.~r.O'R? 

)IO--P.CTIJFH 
Y~S--CAI.1. RRROr. nANDLER (RRTURN~ WITH 

CAR~Y HAG Sr.T I)R r.J.O.~) 
R~~TnRR R~nlqT~Rq 

$F.JECT TlTLE(I<AIT FOR FIINCTION C01!PLF.Tf. ROUTINE) 
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Appendix A 

LOC OBJ LINe 

zI 759 
-I 760 
-I 761 
zl 762 
-I 763 
=1 764 
-I 765 
=1 706 
=1 767 
=1 768 
-I 769 
=1 770 
=1 771 
=1 772 
=1 771 
=1 774 
=1 775 
=1 776 
=1 777 
-I 77R 
=1 779 
=1 7P:O 
=1 7RI 
=1 7 R2 
=1 7RJ 
=1 784 
=1 7R5 
=1 786 
=1 787 

OIAA =1 7RR 
-I 789 

OIAA 50 =1 790 
OIAR 53 =1 791 
OIAC IE =1 792 
OIAD 8B---- 11 =1 793 
OIBO SEOB -I 794 
0lR2 BBFFFF =1 795 
OlliS FB =1 79r. 
OI~6 F4 =1 797 
0lB7 43 =1 798 
OIBR 81E30300 =1 799 
o lllC F607FF =1 800 

=1 801 
=1 R02 

018F 74F6 =1 803 
=1 804 

OICI 7906 =1 R05 
=1 806 

OIC3 RA07 -I R07 
OIC5 A2I800 -I 808 
OICR F9 =1 809 
OIC9 C60700 ~I 810 
OICC IF =1 81 I 
OICD 5B -I 812 
OICE 58 =1 813 
OleF C3 =1 814 

-I 815 
=1 816 

817 
818 +1 

=1 819 +1 

A-14 

, 

iSBC220 

WAIT FOR FUNCTION COHPLETE 

NOP~IAI.LY, TillS IIAIT ROUTINf: HOULTl TRAP TO TlIr. S¥STE:I OISI'i\Tcnr.R/ 
SCHI:nllLEll. TO ALLO'I A~lOTIlER TASJ: TO r.Xr.CUE IiIlII.E T1\I: iSIlC 220 CO:IPLP.TEIl 
ITS }<~UNC'rION'. IIOlJf.VF:R. FOr. T'llS E:·~A~IPJ~r.t T11r: ROHTINF. SrlPLY I~Ar!.'s FOR 
THE INTr.:R~UPT SEnVICE RflllTI'lE TO LOi\D :r'IF. OPERATION COHP1.r.TE STATUS 
F~Ort Tl1E eln OPCllAT10I: STATIlS I'lTO T'IE DATA SEG!IF.NT. H' A~ ERROR 
OCCtJRRF.l). T\.-IF: STATTJS 1<; AVAIT.ARLr. TlIF.H.F: FOR ~IJH5F.(pn:NT PR('P'::Ef;~I\'G T1Y 
1\11 r.R.Or. "ANn1.ER. 

INPUT J)ATA: 
OPER.ATION C{HIPLr.TF: C;T!\TU~ rRO~[ 7111: r.IP., C()[>Ir.:n tNTf) T!lS flAT.'\ sr.r.n;':NT 

MY T~lE tNT~~~UPT ROUTIM~ 

OUTPUT OATA: 
()'PT:I!A,.t.,~! cmtPLr.T~ "YTF. 
c,\rpy PLAn 

COPY OF (:rn np~RATln~r STAT!JS 

CLI:AREO 
= 0 IF riO f.~R()P. 
= 1 IF ERRn~~ OCCURRl:i1 
IN t'T.STqTS" IF ER~nR nCCURR~n 

( f)PEr.ATIfW CO![PT.F'.Tr: I\VT~: Arm "LSTSTs,n f\TIP. 1:1 ~:n:r.;f~:JT "DA"ASEG" 

Al-lfiU:tI: DS: I)ATASEr. 

YAIT220 P90C NEAR 

PUSI{ 
PUSH 
PU~H 

:!OV 
nov 
nov 
STI 
liLT 

AX 
BY. 
os 
IiX,nt\TO\~EG 

DS, BX 
RX.-l 

IIAITLP: INC HX 
RX,00031l A'm 

T!,ST 

J7. 

IlYT'! I'TR [llXl,OrFH 

11AITLV 

1!AI't"PI 

uov AT., [~Xl 
!IOV LSTc;1'S ,AT. 
STC 

WAITDN: uov BYTE ~TR [RX],OOH 
POP DS 
POP BX 
POP AX 
RET 

IIAIT220 ENDP 
, 
$INCLUOE(ERROR.SRC) 
$RJECT TITLE(ERROR DANDLER) 

t;AVS lU=:GISTERS 

nF.T POl'JTElt TO DATA SF.Gnr:NT 

INIT1ALI~H 1Nn~1 REnISTHR 
~AKE SURE I~TE1~RIJPT CA~ G8T T'IRor)r,fl 
***** WAIT FOR I~T~RRU!)T ***** 
GET I~J)HX FOR ~r:XT UrlIT 
'tASK qPPP.R '!H'I'r; 
npF.r.;\TtO~J CO'IPl..ETr: STATIJS "" nOli? 

(SInN FLAG = .11 7 OF OP. STATUS, 
TEST INS!I. CLEARS CARRY FLAG) 

ST:\TIlS <> nOli (()!'E~AT10N CO:1PLETE)1 
NO--Cllr:CK NEXT lI"IT 
YES--tRnoR "CCURR~I) nURI~G FlJ~CTIO~? 

I,O--rJ':T'JRN InTH CARRY FLAG CT."AR 
YES--SAVR erR OP. qTATU~ IN "LSTSTS" 

BET CARRY PLAn TO INJ)ICATE ERROR 
r.LCAR OPERATlON CO'lPLETr: BYTE 
RESTORE RECISTERS 

ReTURN 



iSBC220 

LOC OBJ 

0100 

0100 50 
0101 IF. 
0lD2 ns----
0105 REDS 
0lD7 AI1200 
OIDA 50 
OIDB AI1400 
OIOE 50 
OIOF C70r,12000COO 
01E5 C7061400---­
OIRB C6060BOOOI 
01FO C7060COOOOOO 

OlF6 E89F.FF 
0lF9 58 
OIFA A31400 
01 FD 58 
OIH A31200 
0201 B8----
0204 BEDS 
0206 F8 
0207 A01800 
020A 2440 
OZOC 7401 

020E F9 
o 20F 1 F 
0210 58 
0211 C3 

LINE 

=1 820 
-I 821 
-I 822 
=1 823 
=1 824 
-I 825 
=1 826 
-I 827 
=1 828 
= 1 829 
-1 830 
=1 811 
=1 832 
=1 833 
=1 834 
-I 1315 
=1 816 
-I 837 
=1 SlB 
=1 819 
=1 R40 
=1 R41 
-I 842 
=1 ,Q43 
= I 841, 
=1 845 
-I 84fi 
= I 847 
=1 848 
=1 849 
=1 850 
=1 851 

R =1 852 
= I 853 
=1 854 
= I 855 
=1 856 
=1 857 
=1 q 5R 

R =1 8,Q 
=1 860 
-1 861 
= I 8fi2 
=1 Rfi1 
=1 U,4 
= I· 865 
=1 R66 
=1 867 

R =1 868 
=1 869 
= I 870 
=1 871 
=1 872 
=1 873 
=1 874 
= I 875 
=1 876 
=1 877 

=1 878 
-I 879 
=1 880 

=1 

881 
882 +1 
883 +1 

Appendix A 

~OlJRCr. 

ERROR IIANDLER 

TillS ROUTINE IS SYSTEII DEPENDENT. IN TKIS EXAIlPLf., Tm: f.RROR INFO~­

'IATION PKO'I TlIE COIITROLI.f.R IS REAO PITO SOFTWAR~: RECISTIlRS IN DATASEG, 
WllERt IT CAN BE EXAHINI:Il. 'lORE SOPIIISTICAn:1l SYSTf.llS HIGIlT LOG Till, 
ERRORS TO DETER"IN~ WilEN A TRACK IS COlac BAD, FOR EXMIPLE. 

- TIlB TRANSFeR STATUS FUNCTIon .nLL IIOT RETIlRN AI! I:RROR. 
- TilE urnT NmtRER I:"J TIlE IOP]\ Il) NOT CHAt!GED, !10 THAT TUR OPERATION CortPLP.TF. 

STAT'fS FOR TilE T'lAr!Sl'fH STATUS FUNCTtON llILt RE POSTI:Il AGAINST TilE SAll1: 
UllIT AS CAUSED 'r'IE ERROR. 

InpUT DATA: 
CIR OPERATION STATUS It! "L::;T~TStl It! nATA gr.r.nENT 

OllTPUT DATA: 
r:RROR STATl1fJ rHO'! (;(P1TROJ.Lf:n 
erR OPRnATIO!1 STAT1JS 
CARRY I'J,,\G 

ERHor. PROC 

PI!S!f 
PU~1l 

:IOV 
IIOV 
:IOV 
PUS I! 
HOV 
PHS'\ 
:fOV 
?WV 
HOV 
'IOV 

r.AU, 
P~P 

flOV 
par 
!toV 
~lOV 

uov 
CtC 
'JOV 
AND 
JZ 

STC 
SFTERR: POP 

POP 
RET 

, 
F.RROR ENIlP 

~! EAR 

AX 
IJ~ 

AX, IOPf.!H:C. 
n~; ,AX 
,\X, BIJI'OF I' 
AX 
l\X, RUFSt:C: 
A" 

SUFOPP,()FFSET EqRRTS 
HIJFSEC,OATASEG 
l'~UNC, nIH 
:lODHY,OOOOn 

r.02:?O 
AX 
!HJFS~:G,"X 

AX 
UUFOH, AX 
AX,DATAREr. 
nS,AX 

AI.,DS:LSTSTS 
AL f 40H 
S FTF. RR 

DS 
AX 

$INCLUDE(INTRPT.SRC) 
$EJRCT TITLF.(INTERRUPT SERVICE ROUTINE) 

HI nATA C)EGHr:!!T 
t~ "LSTST~" I~ nATA ~E~\tEMT 
= 0 IP SOFT (RRCOVE~ABLf.) ERROR 
= I IF liAR!) (U1IRRCOVF.RAP.LF.) 8RROR 

SAVE REGISTEP.S 

Gf:T POINTER TO lorB 

~AVR lOPS DATA BUFFER POI~TER 

GET POI.T~R TO nATA SEGnERT ERROR 
STATUS REGISTERS 

~ET FUNCTI(}N = TRANS PER STATIJS 
CLEAR 'I01JIFIER (ENARLE I'lTERRUPT ON 

conPLPTION AND RETRIES) 
START PUNCTIO~ ANIl VAIT FOR CO~PLET~ 
"F.STORE IOPR nATA RUFFER POI1TCR 

CF.T POl'lTER TO DATA SF.GlIcllT 

CLCAR CARRY FLAG 
GET OLD (ERROR) CIa OPERATION STATUS 
CHECK HARD ERROR BIT 
liARD ERROR BIT SET? 
NO--J,P.AVE CARRY FLAG CLF.A~ 

YES--SET CARRY FLAG 
RESTORE REGISTERS 

A-15 
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LaC OBJ 

0212 

0212 F]\ 
0213 50 
0214 53 
0215 52 
0216 IE 

0217 B8----
021A SROS 
021C AOOIOO 
021F 8AOO 
0221 C60603000n 
0226 SADS 
0228 81EllOOO 
022C OIE]\ 
0221': DlF.R 
0230 0lE8 
0232 OIER 
0234 250600 

0217 OlEO 

0239 03DS 

0238 88----
0231:: BEDS 
0240 8A17 
0242 8A5063 
0245 8002 
0247 EY. 

0248 IF 
0249 SA 
024A 58 
0248 FA 

024C 8020 
024E E6CO 
0250 58 
0251 CF 

A-16 

~I 

=1 
-I 
-I 
-I 
-I 
-I 
-I 
=1 
=1 
=1 
-I 
-1 
=1 
-I 
=1 
=1 
~I 

=1 
=1 
-I 
=1 
=1 
-I 
=1 
=1 
=1 

R =1 
=1 
=1 
-I 
=1 
-I 
=1 
-1 
=1 
=1 
=1 
=1 
-I 
=1 
-1 
=1 
=1 

R =1 
-I 
=1 
=1 
=1 
=1 
-1 
=1 
=1 
=1 
-1 
=1 
-I 
=1 
=1 
=1 
=1 
-1 
-I 
=1 

LINE 

884 
885 
886 
887 
888 
889 
890 
891 
892 
893 
894 
895 
896 
897 
898 
899 
900 
901 
902 
903 
904 
905 
90~ 

907 
908 
909 
91n 
911 
912 
911 
914 
915 
916 
917 
918 
919 
920 
921 
922 
923 
924 
925 
92(, 
927 
928 
92q 
Q30 
931 
932 
913 
934 
935 
936 
937 
938 
939 
940 
941 
942 
943 
944 
945 
946 
947 
948 
949 
950 
951 +1 
952 
953 

SOURCE 

iSBC220 

INTF.RRUPT ~ERVICE RnUTINE 

THIS ROUTINE SERVICES TRE INT!.RUPT GENERATED BY TUE iSHC 220 UPON 
OPERATION COflPLBTE, SEEK CO~IPLF-TE, OR DISK PACK CHANGE. IT COPIES THE 
CIS OPERATION STATU~ InTO ONE OF FOUR BYTHS ASSOCIATED WITH EACU OF 
THESE EVENTS. IT IS ASSUIIF-Il TIIAT SYSTEI·\ PROGRAIIS flAKF. USg OF THF. 
INFORKATtON TO RlsunE TASKS, nANDLE ERROR LOGGING/RECOVERY, AND KEEP 
TRACK OF IlIRECTORY INFOR1IATIOtl. FOR TnB PROGRAnllING EXA:lPLF., ONLY 
TIIP. OPERATtON COHPLETF. RYTr:S ARE lISEn. 

- TIlE SYSTE,I INTI;RRUPTS ARE COIIFlGUREIl BY l~XTl:RIIAL PROr:RAIIS. 

PURI.Ie INT220 
, 
INT22n PRnc FAR 

5TI 
PUSH AX 
PUSI1 BY. 
PIlSH nx 
'Pn~H DR 
AS ~"!~1 r. 
'IOV 
nov 
lIllV 
tlOV 
'10V 
nov 
Ann 
SHH 
SllR 
~llR 

SIlR 
Aun 

sm. 

ADO 
A..~~1THF, 

HOV 
'IOV 
~~ov 

!-10V 
'IOV 
011T 

POP 
POP 
POP 
CLI 

!·10V 
OUT 
POP 
IR1;T 

as: r.IR~r:G 
A::JClnt;~:G 

lJ5,AX 
AL,OPSTt; 
DL,AI. 
STSSr.:I,OOH 
nL,AT. 
~X,O()30H 

!\X',l 
RX,l 
RX,l 
fiX,1 
A.X,nnn6H 

AX,I 

fiX,AX 
nR: nATAS1~G 
AX,OATl\~EG 
f}f).AX 
[gXj,% 
OX ,'·/IIA*16 
AJ.,0211 
DX,AL 

1)~ 

llX 
nx 

AL,20H 
DCOn, AI. 
AX 

iNT220 EN])P 
, 
S8C220DRIVER ENDS 
, 
$TITLE(SYM80L TABLE AND CROSS REFERENCE) 

END 

BrlAnl.r. nIr.nE~ PRIORITY UlT>;RRlIPTS 
SAVE Rr.r.tSTP.HS 

GI:T POlrrTRll TO elR 

GET CIB OPERATION STATUS 
~AV1: IT 
G1.EAR CI!\ ')T<\TIJS S~::IAPIlOnF. 

'1()V~ IT TO Irrnex RE(:IRT~R 

IIASK ALI. BITS I:XCF.PT UNIT SU1IREIl 
SIlIFT UNIT IlU:IIIER TO BITS 0 AND 1 

iiASl: AU. ~tTS EXCCPT SF.EK Cnrn'LE'fI, 
Aim PACl: C IIANGB 

SHIFT I.CfT TO Gl:T OFFS(;T INTO PRO":11 
BYTE IN DATA SBGHEKT 

CD:I!IH!r. 'lIT II UNIT IN IH\)>;X REGIsn:R 

nov>; 01'E'<.ATION STATUS TO llATA SF.GIIf.NT 
GET P()I'lT~R TO I/O IIAKF.-UP ADDRESS 
r.F.'f r.T~F.AR P~1'I~HP.IJPT COWfA~H) RYTC 
01JTPIJT TO i~RC 220 

Rf,9TORF. Rr.GISTRRS 

DISABLE IUTF-RRUrTS FOR RESTORE 
(RISTnRATIO~ OF IN:ERRUPT 1.0GIC STATE 
IS SYST!II DEP':NDF.NT. THIS IlXAIiPLE IlS1,S 
THE iRHC ~6/12A CPU.) 

GCT EnD-O'-INTERRUPT crniliAND 
OUTPUT EOI COlI!lAliD TO 8259 

~NTERRUPT RETURN ENABLES INT~RRUPTS 

END OF iSHC 220 DRIVER CODE 

END OF PROGRAIIlIING EXAIIPJ.F. 



iSBC220 Appendix A 

XR~F SYnnOL TARLE LISTlnc 

NAIIE TYPF. VA!.!!r. ATTRI BUTES. XRF.FS 

??SEC 
ACTCNT. 
ACTCYL. 
ACTHD • 
ACTSEC. 
BSYFLGI 
BSYFLG2 
BUFOFF. 
BUFSr.G. 
CCII •• 
CCBPTR. 
CCBSEG. 
CCIH. 
CCII2 •• 
CIII PC • 
CHi PTR. 
CI12PC • 
CH2P1'P.. 
CIR •• 
crPoc,!o. 
CIIISF.G. 
CLK!,P • 
ClfDSr.~! • 
CO~JFlr: • 
CYl.Nn~. 

DATA!H:r. 
nF.SCYL. 
nF.SIIO • 
nr.SSEC. 
nr.vr,oo. 
DOME •• 
ENIlOAT. 
ENDST~. 

EP..ROR • 
E1\RS1'5. 
F'lT220. 
F~lT!lN 

FIlNC. 
GOZ20 
'1EAl). 
INI1'220 
INITllLSEG 
InTI)[i. 
HIlTL? 
INT220. 
INT~CS. 

INTIlIP. 
INTRPT. 
rOPE •• 
IOPEOFF 
IOPBSr.G 
IOl'nSG. 
LSTSTS. 
nODIF\'. 
NllRTRY. 
OPCllP • 
OPC'lPO. 
OPCfIP I. 
OPCtlP2. 
OPCllP 3. 
OPSTS • 
PKCHG • 
PKCIIGO. 
PKCIIGI. 
PKCHG2. 
PKCHG3. 
RD220 • 
REQCNT. 
RES220. 
REsnN • 
RESLP • • • • 
SBC220nRlvER. 
SCB •• 
SCBSEG. 
SECTOR. 
SEGOOOO 

SF-GMENT 
v TJIJORn 
v IIORD 
V BYTE 
V BYTE 
V BYTE 
V nyn: 
v 1I0Rn 
v IlOilO 
i, FAR 
V OIlORD 
SV,r.'IENT 
v RYTr: 
11 l\YT~ 

L FAR 
I' T}IHlRn 
I. FI\n 

" OliO?!) 

I. f'A~ 

v BYTE 
~':r.'lP,f1T 

" tlEAr.. 
II l~YT!~ 

L F.\H 
v IJORn 
.,~r.·1~NT 

v IJon]) 

" l\VTr.: 
v nYTf. 
v uonn 
L nF.AR 

" F'A!l 
L FAR 
L Nr.~R 

v t~op..n 

L FAR 
L NrAR 
v IlYTI: 
T. ~JEAH 

V nYT": 
T. PAn 
SF.G~tr.~fT 

T. NEAR 
I. t~r. AP. 
L FAR 
V ~10'Rn 

v '10~n 
f.rmtn":;;H 
T. FAR 
v IIORO 
~cG:IF.NT 

v IfORIl 
v BYTe 
v 110Rn 
v JlYTE 
V BYTE 
V RYTf: 
V BYTE 
V llYTY. 
11 BYTE 
V BYT,: 
v BYTE 
V BYTE 
V llYTE 
V IIYTE 
V BYTE 
I. FAR 
V OliORD 
I. FAR 
L NEAR 
L NEAR 
SEGMENT 
L FAR 
SEGMENT 
V IIYTE 
SEGMENT 

000411 
001311 
001511 
001611 
000111 
000911 
0012H 
001411 
OOOOH 
000211 

000011 
noonll 
000411 
Ol)02H 
000>:11 
000A1I 
~OOOIl 

oooon 

007411 
nt')o 11{ 

(lOOO'1 
0001:11 

OOOF'; 
(lOIIH 
onl?~ 
(lOOR'l 
0lA7n 
OOIAH 
Ot14(Pl 
01 no', 
OOOCII 
00n(,H 
OIOAl! 
0001l1[ 
0197\1 
001011 
OOAIII 

00n3l! 
OOr.lll 
021?f! 
(lO'l6H 
OOQI,1I 
0005H 
000011 
OOOSH 

OOOAl! 
OOIRH 
OOOC]l 
(l017H 
OOOO'! 
0000i! 
OOOIH 
0002l! 
000311 
OOOIH 
OOORl! 
00081\ 
0009l! 
OOOAH 
OOOIlH 
OIOFII 
001611 
OOOOH 
009BII 
0091H 

OOOOH 

001111 

SIZE-OOOOI! PARA PUHLIC 
IOPBSF.G 129# 
IlATASEG 2601/ 
OATASEG 261# 
IlATASF.G 262# 
GCBSEG 79/1 459 
CCBSF.G R5# 
IOP.S~G 1371 511 513 5R4 585 641 702 854 85H Hr.7 
I(lpnSF.~ 13A#· 509 5H6 64] 704 R5fi 859 865 
CCHSRG 64 77' 402 403 
9C'SRG 64' 402 403 
SIZR-OOIO" PARA 759 92 407 451 452 
CCR!)gC 7gf. 40r. 
CCRf;"P.G ~4ll 411 
Clq~~~ Rn lIne 409 41() 411 
~~qq~n R(lfl 40 Q 410 
Cr.RSBr. n~ ~o# 412 4t1 414 
ccn~~G R~# 412 411 
CJR~r.r: 105# 
CIH~F.r. 106!1 421 
~I~~=nnJnll PARA 101* It~ 41R 61q °10 ryl1 
snC2~OD~IV~R 41~' 41q 
Cln~F.r; 10R# 42'-
11q~R~~r. PT'RLIC 12~ 12~# 344 
Inr~~~G 114* SRI ~17 6qR 
SJZE=nOlA" PAPA 21~' 274 ~3() 411 7N~ 7"1 ~,q R~~ 027 92R 
llATASP.r. 257tl 
nATASEG 2,)g·-1 
f)AT;\r.;l:r. 2:;(1<1 
Inp~Sf:G 11011 
~~~220DRIVE~ 74A 752# 
l]ATA~RG 272' 413 
STACK 3151' 333 
SRC220nRlvRR 750 R4R# ~80 
nATAS~G P{JBLI~ 226 255' !l~~ 
SBC220DRIVER PIJRLIC 56Q 572# ')y~ 

~RC22nDRIVER 5q2~ 

[OPlsr.e 112# 506 SR7 650 711 R60 
SB~22nnRIVRR 515 5~O fiSt 712 74(1~ 7Sh R~J 

InrD~~~ 135# 51~3 63~ 7 f )O 
SBC220DRIVRR P"RI.[~ 497 SOOI 527 
SI%£-002011 PARA I~RI 200 509 
S"C220n~IVER 517 521# 
SSC~20nnrV~R 511# 521 
6J1~2?nnRIVRP """LIe 116 337 rynl 90]# 947 
SEcoono 3031 317 
'R~nnnn 1021 13fi 

295* 300 
IOPRSCC lIZ 117' 424 425 
CI~r:F.(: 11~!' 424 
SI~~=nnlRJl PAQA 111 12~# 142 4qfl 5114 570 576 62~ ~12 ~R7 693 R46 R~2 

Clasr.~ 11.1# 425 
nATAS8G 2fiR# ~OH 871 
IOpnS~G 131' 507 snR ~4R 7r)9 R~l 

nATI\f,l~G 261 Jt 
nATASF.~ PUBLIC 2~6 210' 
n .. \T"~J~~ 211 '1 
llATASEr. 232!1" 
nATA~F.r, 233# 
OATASEG 23411 
CIlISEr. 10711 913 
DATASRG PUBLIC 226 246' 
nATI',S,:G 247# 
OATASEG 24M 
OATASF.G 2498 
DATASP.G 250# 
SBC220DRIVER PUBLIC 625 fi2R# 657 
IOP1\SF.G 139# 645 647 706 70B 
SBC220DRIVRR PUBLIC 384 386# 473 
SBC220DRIVF.R 461 466# 
SBC220DRIVER 459# 463 
SrZF.~0252H PARA 348# 350 949 
SCBSEG 6!# 
SIZE-000611 PARA ABS 59# 66 ]98 399 
IOPRSEG 136# 
SIZE-0098H PARA ADS 2970 305 326 
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NAME TYPE VALUE ATTRIBUTES, XRF.FS 

SFERST. V BYTE OOOEII OATASf:G 2~6H 
SFTERR. L NEAR 020Fll 5nC2200RIVER 873 876# 
5KCMP v BYTE 00041l OATASEG PURLle 220 23R~ 

SKC~IPO • ·V llyn: O(If}4H IlATA5EG 239# 
SKCMP 1. V RYTE 000511 DATASEG 240# 
SKCMP2. V BYTE 000611 DATASEG 24H 
SKCMP3. V RYTE 0007" DATASEG 242# 
SOC V RYTE 000011 SC1l5EG 62H 401 
STACK SEGMENT SIZf.~0040!I PARA 
5TSSEII. V BYTE 000311 ClBSEG 109# 915 
UNIT. . V IlYT·E OOOA" IOPBSEG 131# 514 579 635 696 
USERSEG SEGMENT 517.E=002211 PARA 3230 346 
WAIT220 L NEAR OIAAH SBC220DRIVER 747 788# 816 
WAlTDN. L NEAR 0lC9H SBC220DRlVER 805 810# 
WAlTLP. L NEAR 01B7" SBC220DRIVER 798# 803 
WRT220. L FAR 0153H SUC220DRIVER PUBLIC 686 689# 718 
WUA . . NUMIlER 063511 ~7# 59 444 744 931 

ASSEMBLY COMPLETE, NO ERRORS FOUND 
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