
















































































































































































iSBC 220

The time that the 8089 allows between the detecting
of Index and the activating of U41 (12D5) is approxi-
mately 38 byte times, which is the predetermined
time for the first gap of the track format, G1 (see
figure 3-1 for a pictorial representation of the track
format). Also during G1, the 8089 writes the sync
byte (0019H) to the write buffer, U50 and U53 (7C7
and 7D7), by writing to I/0 port 8028H (decoded as
WDC 28/). It performs this operation in preparation
for writing the ID field on the track.

When U41 (8B7) is activated, it activates WRT AM/
(8B1), which is transmitted through BUS 5 (11C1) to
the drive, causing the AM to be written on the disk.
WRT AM/ also starts counter 1, CTR 1 of U64 (8A7).
(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 XFER/
line through U41-9 (8C4) and CTR 2. The activation
of WRT XFER/ initiates the 8089’s DMA mode (as
discussed in paragraph 4-30), duri\ng 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 (8B1).
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
XFER/ 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 AM/ 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/0 port 8000H
(decoded as WDCO00/). Latch U2 (11C6) then sets
BUS 5 (11C1) high, enabling the drives address
mark (AM) search; and sets BUS 1 (11B1) high,
enabling the drive’s read circuitry and raising the
read gate, RD GATE (11A1). (See figure 4-12.)

Principles of Operation

The 8089 has previously written to I/0 port 8020H
(decoded as WDC20/) to load counters 0, 1 and 2 of
U64 (8A7). It also writes to I/0 ports 8030H and
8038H (decoded as WDC30/ 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 FND/ line, which resets U41 (8C7) and
activates the ID FIELD/ line. The enabling of the ID
FIELD/ 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 BYTE/ line (9C6) low
when 19H —the sync byte — is detected. The
enabling of SYNC BYTE/, enables the SYNC FND/
line, which in turn activates the ID comparator U19,
U20, U37 and U38 (9DX) and word clock U35 (8D6).
(See the discussion of the Sync Byte Comparator
Logic in paragraph 4-35.)

SYNC FND/ also raises the ENBL XFER line,
which enables the ECC Generator logic (7TAX) and
Ready Latch U45 (8D3), and gates on counter 0 of
U64 (8AT7).

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 TIME/ 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 (12C3) 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 (12C3). 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 1/0 port 8000H (decoded WDCO00/)
and enables the write gate (WRT GATE), which in
turn activates BUS 0 (11B1), enabling the drive’s
write circuitry. When counter O 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 XFER/ 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.
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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 of the 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 FND/ is activated, counter 2 is
started through U42-11 (8D5) and U31-6 (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
16-bit words during a read operation. The SER/DES
logic is made up of Write Buffer U50 and U53 (7C7),
SERializer/DESerializer U51 and U54 (7C5), Read
Buffer U52 and U55 (7C4), and Selector U65 (7TA7).

During a write operation (WRT XFER/ low), the
8089 IOP writes to I/0 port address 8028H. Write
1/0 port address decoder U32 (5A2) decodes this
address and pulls WDC28/ low, clocking the data to
be written to the disk (BDAT-0 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 of the write buffer
(SR-0 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 (10B2)
gates the serial data string (RD DATA) from the disk
drive through U63 (10B2) and selector U65 (7A7) and
into the SI input of Ub54 (7C5), creating a 16-bit
parallel word. Bit ring-0 line BR-0 (7B7) then clocks
this word into read buffer U52 and U55 (7C4). BR-0
is derived from word clock U35 (8C6). With the read
buffer loaded, the 8089 initiates a read to 1/0 port
address 8028H. Read 1/0 port address decoder U33
(5B2) decodes this address and pulls RDC28/ low,
which clocks the data word from the read buffer onto
internal data bus IDAT-0 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 Ub4 (7C5). When a 19H is detected, SYNC

BYTE/ goes low indicating the presence of the sync
byte. SYNC BYTE/ and the next output of R/W
CLK-B set the SYNC FND flip-flop, U29 (9C6).
SYNC FND activates word clock U35 (8D6), 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 ID 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 8089 IOP writes to I/0 ports 8030H,
enabling the WDC30/ and WDC38/ lines, respec-
tively. WDC30/ and WDC38/ 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 NCMPR/ is activated; if they are the same,
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ID NCMPRY/ is raised. Selector U65 (7A7) ORs the
ID NCMPR/ and the ECC NCMPR/ lines (see
paragraph 4-37). The resulting ID-ECC NCMPR/
lines is latched into U29 (9B6). The Q/ output of U29,

ID NCMPR-L, is transmitted to bit 6 of status.

register U27 (12C3). The 8089 IOP 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 IOP 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 (7A7) and into
the ECC generator through pins 1 and 2 of U98
(7A6), where the ECC polynomial is generated. At
the same time a high on the WRT XFER DLYD 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 U46 (7A7). The ECC
TIME/ line goes low, causing the ECC polynomial to
be written onto the disk through U66 (7A3), U65
(7TA7) 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 (7A7) and into the
SER/DES through U66 (7A3) and U65. At ECC
time, U66 compares 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 NCMPR/ 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 NCMPR/ line. When the 8089 IOP
issues a Read Status command, Read Decode Output
(RDCO00/) goes low transferring the output of the
status register U26 and U27 (12X3) onto the internal
bus (IDAT-0 through IDAT-F). The status informa-
tion is transmitted on IDAT-0 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 of line, a positive logic “1” is being transmitted.

Table 4-7. Status Register Bits
BITS FUNCTION

INDEX

" NOT DEFINED
NOT DEFINED
WRITE PROTECT
UNIT 3 SELECTED/
UNIT 2 SELECTED/
UNIT 1 SELECTED/
UNIT 0 SELECTED/
0
ID NOT COMPARE
0
DRIVE FAULT
SEEK ERROR
ON CYLINDER/
DRIVE READY/
0
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CHAPTER 5
SERVICE INFORMATION

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-screened 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.

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
Tl Texas Instruments Dallas, TX
COML Any Commercial Source; Order By Description
(OBD)
Table 5-2. Controller Board Electrical Parts List
Reference Designation Description Mfr. Part No. Mfr. Code ~ Qty.
C1, C2,C3,C5 Capacitor, 220uF, Tant, =10%, 15V 150D226X9015E2 SPRG 4
C4 Capacitor, 0.33uF, Cer. Z5U Axial OBD COML 1
Cé Capacitor, 10uF, Tant, £10%, 20V 150D106X9020B SPRG 1
Cc7 : Capacitor, 10pF, 5% D15-5C100J03 SNGMO 1
C8 through C35 Capacitor, 0.10uF, Cer. Z5U Axial OoBD COML 28
CR1 Diode, Zener 7.5V 2W 1N5236B COML 1
CR2 Diode, GP Switching 75V, 5W 1N4148 CcOoML 1
J1 Connector, Header 60 Pin 3372-1302 3M 1
J2, J3 Connector, Header 40 Pin 3432-1302 3M 2
Q1 Transistor, NPN, GP 40 2N3904 TI 1
Q2 Transistor, PNP, GP 40V 2N3906 MOT 1
R1, R2, R7, R11, Resistor, Carb, 1 kQ, W, 5% OBD COML 7
R13, R21, R29
R3 Resistor, Carb., 2.2 kQ, %W, £5% oBD COML 1.
R4, R10, R24, R25 Resistor, Carb., 680 Q, W, +5% OBD COML 4
R5, R8 Resistor, Carb 2.7 kQ, %W, £5% OBD. COML 2
R6, R9, Resistor, Carb., 270 Q, "W, +5% OBD COML 8
R12, R17, R19,
R20, R27, R28
R14, R15, R22, Resistor, Carb., 10 kQ, %W, +5% OBD COML 5
R23, R26
R18 Resistor, Carb, 100 kQ, %W, £5% OBD COML 1
R30 Resistor, Wirewound, 3 Q, 5W, +5% Cws5s DALE 1
RP1 through RP7 Resistor, Pack, 56 Q, 8 Pin 4308R-101-56D BOUR 7
RP8, RP10, RP11 Resistor, Pack, 68 Q, 8 Pin 4308R-101-68D BOUR 6
RP12, RP14, RP15
RP9, RP13, Resistor, Pack, 470 Q, 8 Pin 764-3-R470 BECK 13
RP16 through RP23
RP25 through RP27
RP 24 Resistor, Pack 47 kQ 764-1-R4.7K BECK 1
RP28, RP29 Resistor, Carb., 10 kQ, 8 Pin 764-1-R10K BECK 2
St Switch, 8 Position, DIP 206-08LPST CTSK 1
S2 Switch, 10 Position, DIP 206-10ST CTSK 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 Tl 3
U3 through U6, U11, IC, Quad Differential Driver MC3453 MOT 6
ui6

u7 IC, Dual J-K Flip-Flop SN74S112N Tl 1
U8 through U10, U14, IC, Quad Differential Rec. MC3450 MOT 7
U15, U24, U25

ui2 IC, Dual Pos. Edge. Trig. Flip-Flop SN74S74N TI 1
U13, U43, U49, IC Quad 2 Input OR SN74LS32N TI 5
u71, Us7 .

U17, U29, U45, IC, Dual Pos. Edge Trig. Flip-Flop SN74LS74N Tl 5
U60, UB3

u18 IC, Quad 2 Input NOR SN74S02N T 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, U8s, IC, Octal Three State Buffer SN74LS244N TI 5
U89, Uso

us6, U27, Us0, IC, Octal D Type Flip-Flop SN74LS374N TI 6
U52, U53, Us5

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
u3s IC, 4 Bit Binary Counter SN74LS161N Tl 1
U39 IC, Dual 2 to 4 Line Decoder SN74LS139N TI 1
U40, U42, U44 IC, Quad 2 Input NAND SN74LS00 T1 3
u41 IC, Quad R-S Type Latch SN74LS279 TI 1
u46, U70 IC, TR1 3 Input NAND SN74LS10N Tl 2
u4s IC, Hex Inverting Buf/Drvr SN7406N TI 1
U51, U54 IC, 8 Bit Shift/Storage Register SN74LS299N Tl 2
use, Us7 1C, Octal Bus Transceiver 8286 INTEL 2
us8 IC, Dual 4 Input NAND SN74LS20 TI 1
us9 IC, Clock Generator 8284A INTEL 1
u61 IC, 13 input NAND SN74S133N Tl 1
U62, U68 IC, Quad 2 Input NOR SN74LS02N T 2
ue4 IC, Programmable Counter/Timer 8253-5 INTEL 1
u6s IC, 257 Quad 2:1 MUX SN74LS257N Tl 1
u66 IC, 9 Bit Parity Generator SN74S280N Tl 1
ue7 IC, Quad 3 State Buffer SN74LS125N TI 1
u69 IC, Hex Schmidt Trigger 74LS14 Tl 1
U72, U73, U74, U75 IC, Quad 2 Input XNOR OC SN74LS266 T 4
u76, U77, U78 IC, Octal Latch, Inverting 8283 INTEL 3
u79 IC, Input/Output Processor 8089 INTEL 1
u8o0, us1 IC, Octal D Type Latch SN74LS373N TI 2
uss IC, Bus Arbiter 8289 INTEL 1
use IC, Bus Controller 8288 INTEL 1
U91, U92, U93 IC, Octal Bus Transceiver, Invert. 8287 INTEL 3
U94, U95, U9, 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 5-1. iSBC 220 SMD Disk Controller Parts Location Diagram
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Figure 5-2. iSBC 220 SMD Disk Controller Schematic Diagram (Sheet 1 of 12)
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Figure 5-2. iSBC 220 SMD Disk Controller Schematic Diagram (Sheet 2 of 12)
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Figure 5-2. iSBC 220 SMD Disk Controller Schematic Diagram (Sheet 3 of 12)
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Figure 5-2. iSBC 220 SMD Disk Controller Schematic Diagram (Sheet 4 of 12)
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Figure 5-2. iSBC 220 SMD Disk Controller Schematic Diagram (Sheet 5 of 12)
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Figure 5-2. iSBC 220 SMD Disk Controller Schematic Diagram (Sheet 6 of 12)
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Figure 5-2. iSBC 220 SMD Disk Controller Schematic Diagram (Sheet 7 of 12)

5-19/5-20



iSBC 220

Service Information

8 7 6 5 ¥ 4 | 3 | ™ 62033 [21"]
THIS DRAWING CONTAINS INFORMATION REVISIONS
WW%% ZONE | REV DESCRIPTION Hi cHK | DaTe | apPrOVED
Wm&wum”m‘: SEE SHEET | 1
fNTEL CORPORATION. T CONSENT 2[5 8 .
74504 oo
S
23527
P
D e RDC 28/ :7@@_ sle o 5]
v | QR/0 ude
SAl woc 28/ 92 - ; ey RDY 12A8
| )
13 o]
108 PP R2I . ue o [ Zsee) B BR-g 788
D
U5
74156/ 7ALSTA JE) RIW GATE 12A®
24 = 2, arpl 12 ) g )Y ENBL XFER  7A8
Q8
— e ac (77 C
1oci PUP Ril i Qo
IO Al R/W CLK-B R /2 cLK
1A RD cATE — 921 ‘—C,;OZLDR WHRT XFER/  7B8
9c SYNC FND/ L2 3t
vl colt2 /3 Eo32 )L S
- —J = 74504
Lo
S
U4T THLST4
cloe  Rw cLkea o |72, 215 Ueo o WHT XFER DLYD 788
1> @ I 8
%5 ¢ o QpS
R
I}
N WRT GATE" ; — [ i
[NIE} 8 U4 2 3 5 6 5
(532 P ueZ b3pol— 062
LB e o 2 ) s e
PR AM FND/ qr
- =
IDFIELD/  BS
7z (E‘/
:f e l 74‘[?34 ! 74;274 742'?5‘/’74
N FORMAT : s 25 2 @3 2 5 AP 5y 19
Sh) woc 30/ Idr Lo bumQ @ ,:..—_82%5 WRT AMm/  ies
B e R 2c alp® —C
?/ % o
4N (EDAFIHIDATO) —— 0585 s | ECC TIME/ 748
IDAT-7 ) 9 U36
ot 2127 CLK DI 7417
—IPRTe Slps  caTEdkL 2 NV R/W GATE RST/ //B&
IDAT-5 2 Ds ouT g P_Ig
IDATH 4
p— - DI/ 9 c
T 5
(e 7|02 GATEIR
WY OB
2 =2 Dy
/8 U36 36 036
CLK 2 [ = g 5 B\ 74LSI74 |12 74L5174 S/7
58I IADR2 =3 A s PN AP 5" B e Sy el END TIME o>
5Bl  IADR 9 ouT2p
5Bl RDC 20/ 22qRp e 2 1o
A 2 q WR 4L
al® WDC 20/ 3 5 S04
cS
22/
4D/ PWR RST/ SV [ GODE| CLASS | OWG NO.
w7 c7omET77 1D |14 | o 162033
ERE SCAE__ | NONE, [SHEET B
voviens 8 | 7 6 5 ) 4 3 | 2 | 1

Figure 5-2. iSBC 220 SMD Disk Controller Schematic Diagram (Sheet 8 of 12)
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Figure 5-2. iSBC 220 SMD Disk Controller Schematic Diagram (Sheet 9 of 12)
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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)
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APPENDIX A
EXAMPLE HOST PROCESSOR
DISK CONTROL PROGRAM

INTRODUCTION

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 MODULE PRGEXM
NO OBJECT MODULE REQUESTED
ASSEMBLER INVOKED BY: ASM86 :FO:PRGEXM.SRC DATE(80100611) NOOBJECT

LOC OBJ LINE SOURCE
1 $PAGELENGTH(85) PAGEWIDTH(115) TITLE(1iSBC 220 SMD DISK CONTROLLER PROGRAMMING EX
AMPLE) XREF

2 H

3 s HERBAAAEBHURFHAERBBBRBBBDRBBDIRBSIHFIRFIHFEBBARBBHRIBFHFS I

4 s e i

5 s ## 1SBC 220 SMD DISK CONTROLLER PROGRA!MING EXAMPLE i

6 ;

7 s HERBFARERAREBABRBRERFIEBRBBBBEBERBA AR S AR RAAARH RIS

8 H

9 3 THIS PROGRAM ILLUSTRATES THYE DATA STRUCTURES REQUIRED BY THE 1SBC 220 SMD
10 3 DISK CONTROLLER. A FEW SIMPLE DISK OPERATION DRIVERS ARE ALSO SHOWN.

11 H

12 ; THE HARDWARE CONFIGURATION SUPPORTED 1IS:

13 H

14 H 1. 4iSBC 86/12A HOST CPU

15 H 2. 20 BIT SYSTEM MF!NORY ADDRESS WIDTH

16 H 3. 16 BIT SYSTE! DATA BUS WIDTH

17 H 4o 16 BIT SYSTEM I/0 ADDRESS WIDTH

18 H 5. 1SBC 220

19 H a. WAKFE UP ADDRESS ( WUA ) AT I/0 PORT 06354
20 H be INTERRUPT 5
21 H c. =12 VOLTS INPUT
22 H d. RELINQUISH BUS CONTROL OM ANY REQUEST
23 H
24 ; FOR (2), PROGRAMMING OF DATA TRANSFERS MIST TAKE THIS INTO ACCOUNT,e.g. THERFE
25 H IS NO WRAPAROUND IN SEGMENTS IF MORE THAN 64X BYTES ARE TRANSFERRED.
26 H
27 3 1SBC 220 SWITCH AND JUMPER SETTINGS:
28 H
29 ;5 FOR (3), SWITCH S2-1 IS CLOSED.
30 ; FOR (4), SWITCH S2-2 IS CLOSED.

31 s FOR (5a), SWITCHES S1-6,S1-7,82-5,$2-6,S2-8, AND S2-10 ARE CLOSED, THE

32 H REMAINING ADDRESS SELECT SWITCHES ARE OPEN.

33 3 FOR (5b), W4-C CONNECTS TO W4-5; INTERRUPT VECTORS MUST BE SET UP PROPERLY.
34 ; FOR (5¢), Wl-C CONNECTS TO W1l-2, W5-C CONNECTS TO W5-1.

35 ;3 FOR (5d), W2-C CONNECTS TO W2-2.

36 H

37 +1 S$INCLUDE(COMBLK.SRC)

=] 38 +1 S$EJECT TITLE(1SBC 220 COMMUNICATION BLOCKS)



Appendix A

LoC

OBJ

0635

0000
0000
0001
0002

0000
0000
0001
0002

0006
0008
0009
000A

000E
000E

01
00
0000-~~-

01
00
0400~-~-

0000

01

00
0E00----

0400

=1
=1
=1
=1
=1
=1
=]
=1
=1
=1
=]
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1

=1
=1

=1
=]
=1
=1
=1
=1
=1
=1
=1

=1
=]
=1
=1
=]
=1
=1
=]
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1

iSBC 220

SOURCE
; - — - -
I |
sl COMMUNICATION BLOCKS
H |
; mmmmmmm e
;
; ssmmaxmeans=s
;  I. SCB
; ssssmasss=ass
;
; THE SCB TELLS THE 8089 ON THE iSBC 220 THE WIDTH OF THE 8089’s LOCAL
s BUS AND POINTS TO THE CCB.
; hhkhkkdkhhkhk ARk hAAkX kAR kbbb k kb bk hhhkhhhhhhhhhhhkhhhhhkhkhhhhkkhkhkhhhkikk
; * THE MEMORY ADDRESS OF THF SCB IS EQUAL TO THE I/0 WAKE-UP ADDRESS *
; * ( WUA ) OF THE iSBC 220 MULTIPLIED BY 16. *
H hkhkhkkdhdkhkkhdkhhhkkhdkhdkkkhdkhdehhkkkdohkhkhdhhhhhhkhhhhhhdhhhdhhhrrhhkkhkkhk
H
WUA FQU 06351 i WAKE-UP ADDRESS I/0 PORT NUMBER
H
SCBSEG SEGMENT AT WUA ; PUTS SCB AT ADDRESS 063501
5
SCB LABEL  FAR
s0C nR o1n ; TELL 8089 IT IS ON A 16 BIT LOCAL BUS
DR 00H ; RESERVED
CCBPTR DD ccB ; POINTER (SEGMENT + OFFSET) TO CCB
3
SCBSEG ENDS
H
; mmassc=massma=
s II. cCC®
; =sesasssss=sa=
H
; THIS BLOCK CONTAINS THE CONTROL BYTES, BUSY FLAGS, AND POINTERS TO THE
; STARTING ADDRESSES OF THE CHANNEL PROGRAMS FOR THE 8089.
H
CCBSFG SEGMENT ; CCB MUST BE CONTIGUOUS
;
ccB LAREL  FAR
cewl DR o1y ; START CH. 1 PROGRAM IN LOCAL MEHORY
BSYFLG1 DB 00H ; CH. 1 BUSY FLAG
CHIPTR DD CH1PC ; POINTER TO FIFTH BYTE OF CIB, WHICH
; CONTAINS STARTING ADDRESS OF CH. 1
;  FIRMWARE PROGRAM
by 00001 ; RESERVED
cew2 DB 01H ; START CH. 2 PROGRAM IN LOCAL MEMORY
BSYFLG2 DB 00H ; CH. 2 BUSY FLAG
CH2PTR DD CH2PC ; POINTER TO LAST WORD OF CCB, WHICH
; CONTAINS STARTING ADDRESS OF CH. 2
; FIRMWARE PROGRAM
CH2PC  LABEL  FAR
DW 0004H ; STARTING ADDRESS OF CH. 2 PROGRAM
5
CCBSEG ENDS
;
$EJECT



iSBC 220

LoC

0000
0000
0001
0002
0003
0004
0004
0008
000A
000C

0000
0000
0004
0008
000A
000B
000C
000E
0010
0011
0012
0014
0016
001A

0BJ

00
00
00
00

00000000
0000

00000000

00000000
00000000
0200

00

00

0000
0000

00

00

0000
0000
00000000
00000000

=1
=1
=1
=1
=1

=1
=1

=1
=1
=1
=1

=1

=1
=1
=1
=1
=1

=1

=1

=1
=1

=1

=1

=1
=1
=1
=1
=1
=1
=1
=1

=1

113
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 +1
145 +1

SOURCE

e we ws we we we we we

CIBSEG
H

CIn
CIBCHD
OPSTS
CMDSEM
STSSEM
CH1PC

IOPBOFF
INPRBSG

H
CIBSEG

1v.

OPRSEG

we pdve e we we e we we we

-
k=3
-l
=

ACTCNT
DEVCOD
UNIT

FUNG

MODIFY
CYLNDR
HEAD

SECTOR
BUFOFF
BUFSEG
REQCNT

5
IOPBSEG

Appendix A

IIT.

CIB

THIS BLOCK CONTAINS GENERAL PURPOSE COMMAND AND STATUS BYTES, SEMA-
PHORES, AND POINTERS TO ALLOW THE USE OF THFE iSBC 220 IN A MULTI-
PROCESSOR/MULTI-PROCESSING SYSTEM.

SEGMENT 3 CIB MUST BE CONTIGUOUS

LABEL FAR

DB oon 5 CIB COMMAND BYTE NOT USED BY iSBC 220
DB oon 3 CIB STATUS BYTE IS USED BY iSBC 220
nB 00RH ;5 COMMAND BYTE SEMAPHORE
DB 00K ;3 STATUS BYTE SEMAPHORE
LABEL FAR
nn 0000H 3 STARTING ADDRESS OF CH. 1 PROGRAM
oW OFFSLCT IOPB 3 POINTER TO IOPB
%) IOPBSEG
DD n00oH 3 RESERVED
ENDS
====s=sa=======
T0PB

===sssass=a====

THIS BLOCK CONTAINS THE DEVICE DEPENDENT CONTROL INFORMATION FOR THE
iSBC 220 CONTROLLER. .

SEGMENT s IOPB MUST BE CONTIGUOUS

LARET FAR

no 0000H 3 RESERVED

DD 00001 ;3 ACTUAL TRANSFER COUNT (32 BIT INTEGER)
W 00024 ; DEVICE CODE (= 0002H FOR iSBC 220)
DB 00H 5 UNIT NUMBER (0 <= UNIT <= 3)

DR 00H ;5 FUNCTION CODE (0 <= FUNCTION <= OFH)
nwW 0000H ;3 MODIFIER WORD

bpw 0000H 5 CYLINDER NUMBER

N3 oon ;3 HEAD NUMBER

DB oon 3 SECTOR NUMBER

bW 0000H 3 POINTER TO DATA BUFFER

DAY 0000H

DD 00001 ; REQUESTED TRANSFER COUNT (INTEGER)
DD 0000H ;3 RESERVED .

ENDS

H
SINCLUDE(INITBL.SRC)
$EJECT TITLE(DISK DRIVE INITIALIZATION TABLES)

A3
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LOC

0000
0002
0003
0004
0005
0007

0008
000A
000B
000c
000D
000F

0010
0on12
0013
0014
n015
0017

0018
001A
0018
001cC
001D

001F

A-4

0OBJ

3703
01
01
23
0002
05

3703

00
12
nn04
06

nono

0o
00
0000
00

0000
00
00

0000
a0

=1

=1
=1
=1

=1
=1

=1
=1
=1
=1
=1

=1

=1
=1
=1
=1

=1

=1

=1

=1

=1
=1
=1
=1
=1
=1
=1

=1
=1
=1
=1
=1
=1
=1
=1
=1

=1
=1
=1
=1
=1
=1
=1
=1
=1

=1

LINE

146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208 +1
209 +1

SOURCE

iSBC 220

BY THE INITIALIZATI
PARTICULAR DRIVES

- IF A DRIVE

IS NOT PRESE

|  3YTES P
|~mmm e m e

512
1024

e et we ws ws we we we we ws wE Ve we wr we we ws

H
INITBLSER SEGMENT
H
5 DRIVE #0 === CARTRINGE M0
H
Dy 823
Ny 1
DB 1
Ny 35
bw 512
DB 5
H
3 DRIVE #1 === :INI=IODULE
H
Dy 323
nB 5
DR 0
nR 18
ny 1024
nR 6
H
3 DRIVE #2 --- NONEXISTENT
H
Ny 0noon
DB 0o
) non
nB onv
Dy 00001
DR non

DRIVE #3 === NONEXISTENT

nw 0000y
DB 0oon
nB oon
ne 0on
oy oooon
DB oon

H

INITBLSEG ENDS

H
$INCLUDE (DATSEG.SRC)
$EJECT TITLE(DATA SEGMENT)

ON ROUTINE.

NT, ITS INITIALIZATION

HMAXTHIM S

NULE HRIVE

DRIVE () (308 WINCHESTRER: ALL

LCTORS

NUMBER
NUHBER
NUHBER
NUMBER
NUMBER
NUHBER

NUMBER
HUMBER
NUMBER
TUMBER
NUMBER
NUMBER

NI'™MRFER
NUMBER
NUMBER
NUMBT.R
NUMBER
NUMBER

NUMBER
NUMBER
NUIMBER
NUIHBUR
NUMBER
HUHBER

o
al
n
=
-~
~
<
fa
-
2z
-
=]
lal
>
=
-
=N
>
<)
Ll
o
©
>
=
Z
e |
3
b
z
3
-
-]
=
ks
n

BE

i3BC 220 SID DISK CONTROLLER.

THIS SEGMENT CONTAINS THE DRIVE CONFIGURATION DATA TABLES THAT ARE USED
THEY MUST
BEING USED WITH THE

MODIFIED TO REFLECT THE

TABLE MUST BE ALL ZREROES.

(crn) (32np:

OF
nF
OF
aF
OF
OF

OF
OF
OF
OF
OF
OF

OF
oF
OF
OF
OF

or

16M3 FIXED,

16MB REHOVABLE)

CYLINDERS

FIXED READ/WRITH SURFACES
REIIOVARLE R/W SURFACES
SECTORS PER TRACK

BYTES PER SECTOR
ALTERNATE CYLINDERS

FIXED)

CYLINDERS

FIXED READ/WRITF SURFACES
REMOVABLFE R/« SURFACES
SECTORS PLR TRACK

BYTES PLR SECTONR
ALTERNATE CYLIMDERS

CYLINDERS

FIXED READ/WRITE SURFACES
REMOVARLE R/Y SUPFACES
SECTORS PHER TRACK

BYTES PER SECTOR
ALTERNATE CYLINDERS

CYLINDFRRS

FIXED READ/WRITE SURFACES
REMOVABLE R/W SURFACES
SECTORS PFRR TRACK

BYTES PLER SLCTOR

ALTERNATE CYLINDERS



iSBC 220 Appendix A

LOC OBJ LINE SOURCE
=1 210 H ———
=1 211 | |
=1 212 HE| DATA SEGMENT 1
=1 213 I |
=1 214 ;] memmmemmemccmccce -
=1 215 H
——— =1 216 DATASEG SEGMENT
=1 217 H
=1 218 H THIS SEGMENT CONTAINS VARIOUS DATA THAT ARE USED BY THE iSBC 220 DRIVER
=1 219 H SOFTWARE .
=1 220 B
=1 221 3 - THE FLAGS ARE SET BY THE INTERRUPT SERVICE ROUTINE, AND ARE COPIES OF THE
=] 222 H CIB STATUS POSTED BY THE iSBC 220. THE ROUTINES THAT USE THE FLAGS ARE
=1 223 H RESPONSIBLE FOR CLEARING THEM AFTER USE.
=1 224 HE e e L L Lttt R e e L L L ittt -——
. =1 225 H
=1 226 PUBLIC OPCMP,SKCMP,PKCHG,ERRSTS
= 227 H
=1 228 ; OPERATION COMPLETE FLAGS
=1 229 H
anono = 230 0pPCHP LABEL BYTE
0000 00 =1 231 oPC{PO DB [e]ehit ; OPERATION COMPLETE ON UNIT O
nnotL 00 =1 232 OPCMP1 DB oon 3 OPERATION COMPLETE ON UNIT 1
00n2 00 =1 233 OPCHP2 DB oown ;3 OPERATION COMPLETE ON UNIT 2
0003 00 =1 234 OPCHP3 DB oon ;s OPERATION COMPLETE ON UNIT 3
=1 235 R
= 236 H SEEK COMPLETE FLAGS
=1 237 H
0004 =1 238 SKCMP LABEL BYTE
0004 00 = 239 SKCMPO DB 00H ; SEEK COMPLETE ON UNIT 0O
0005 00 =1 240 SKC(P1 DB oon 3 SEEK COMPLETE ON UNIT 1
0006 00O = 241 SKCMP2 DB oon 3 SEEK COMPLETE ON UNIT 2
0007 00 =1 22% SKCHP3 DB oon 3 SEEK COMPLETE ON UNIT 3
=1 2 H
=1 244 ; PACK CHANGE FLAGS
=1 245 H
0008 =1 246 PKCHG LABEL BYTE
0008 no =1 247 PKCHGO DB oon 3 PACK CHANGE ON UNIT O
0009 no =1 248 PKCHG1 DB oon ; PACK CHANGE ON UNIT 1
000A 00 = 249 PKCHG2 DB 00H ;5 PACK CHANGE ON UNIT 2
0003 00 = 250 PKCHG3 DB oo ;3 PACK CHANGE ON UNIT 3
= 251 H
=1 252 H ERROR STATUS BLOCK
=1 253 H (LOADED FROM CONTROLLER BY ERROR HANDLER)
= 254 s
000C 0000 =1 255 ERRSTS DU 0000H ;3 ERROR STATUS WORD
000F 00 =1 256 SFERST DB oon ;3 SOFT ERROR STATWS BYTE
000F 0000 =1 257 DESCYL DW 0000H ; DESIRED CYLINDER
011 00 =1 258 DESHD DB 0on ;3 DESIRED HEAD
0012 00 =1 259 DESSEC DR oon ;3 DESIRED SECTOR
0013 0000 =1 260 ACTCYL DY 0000H ;3 ACTUAL CYLINDER + FLAG BITS
0015 00 =1 261 ACTHD DB 00H ;5 ACTUAL HEAD
0016 00 =1 262 ACTSEC DB 00H ; ACTUAL SECTOR
0017 00 = 262 NMRTRY DB 00H ; NUMBER OF RETRIES MADE
=1 26 B
=] 265 H LAST OPERATION COMPLETE BYTE
=1 266 H (COPIED FROM CIB BY WAIT220)
=1 267 B
0018 00 =1 268 LSTSTS DB 00H
=1 269 H
0019 90 =1 270 EVEN
= 271 3
0n1A =1 272 ENDDAT LABEL FAR 3 END OF DATA SEGMENT
=1 273 B
——— =1 274 DATASEG ENDS
275

5
276 +1 SINCLUDE(USER.SRC)
=1 277 +1 SEJECT TITLE(SYSTEM DEPENDENT INITIALIZATION)

A5



Appendix A

LOC OBJ
=1
=1
=1
=1
=1
=1
=1
=1
=1
0005 =
=1
———— =1
=1
0094 =1
0094 0000 =1
0096 0000 =
=1
=1
—— =1
0000 (64 -1

00

)

1
L0A0 =1
=1
1
=1
=1
——— 1
=1
=1
=1
1
0000 =1
=1
0000 FA =
0001 RB===- R =1
0004 8EDO =
0006 BC4000 =
0009 BRONDO =
000C 8FEDR =1
000F €70694001202 =1
0014 C7069600==~~ R =1
001A FR4C2 =1
001C 24DF =
001E E6C2 =1
0020 FRB =
0021 ccC =1
=1
——— =1
=1

A-6

LINE

278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
2908
299
300
30l
302
303
304
305
306
307
308
309
310
311
312
313

314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352 +1
353 +1

SOURCE

THIS ROUTINE

SETS

UP THE INTERRUPT VECTOR FOR AN iSBC

iSBC 220

86/12A CPU

RUNNING UNDER TUE iSBC 957A INTERFACE/EXECUTION PACKAGE.
- THE 8259 INTERRUPT CONTROLLER AND OTHER INITIALZATIONS ARE PERFORMED
BY THE iSBC 957A FIRMJARFE.
} mmmmmmmmmmee o e e e e e e m e e =
H
H
; INTERRUPT VECTOR DLFINITION
; cm=mms===o==
H
INTRPT EQU 5 5 iSRG 220 INTERRUPT NIZIBER
3
SEGOO0N SEGHENT AT 00001 5 INTERRUPT VECTORS ARE FROM ARSOLUTE
; ADNDRESSES 00000W TO OOFFOH
3
orG 8OH + 4*INTRPT 5 LOCATTON OF INTRRRUPT VEGTOR UITH
; 1SBC 957A FIRMUARE
INTRIP DU nnonu 5 = INSTRUGTION POINTHR
INTRCS DU nnonn 5 = CONEL SEGHENT
;
SECONON FNNS
;
: cmsos=mmmmmmm====
; STACY. ALLOCATION
; o= =
;
STACK  SEGMENT i STACY SEGMENT
H
DR 64 DUPCOON) 5 ALLOW G4 BYTHS FOR STACK
H
ENDSTK LABEL  FAR
H
STACK  EBHDS
H
; memssmmsmsmosssssssossss=ssssscsss=ssssssaso=
; STACY AND INTERRUPT CONFIAUR 1OUTIE
; [ =
;
USERSEG SEGHMRHT
;
PUBLIC COHFIC
ASSI'IE DS:SEGNO00
5
CONFIN PROC FAP
H
CLT ; DISABLE INTERRUPTS WHILE SETTING UP
MoV AX,STACK 533 SET 1P STACK
Mov $S,AX HE
oV SP,OFFSET ENDSTK 1
MoV AX, 00001 533 OET POINTER TO SEGHUENT 0000
Hov DS, AX HHE
oy INTRIP,OFFSET INT220 $53 SET UP INTERRUPT VECTOR
NG INTRCS,SEC INT220 i
1w AL,0C21 553 INPUT INTERRUPT MASK FROM 8259
AND AL,11011111% 533 LNABLE INTERRUPT 5
ouT 0C21, AL 533 WRITE NEW MASK OUT TO 8259
STI 533 ENABLE INTERRUPTS
INT 3 533 GO TO MONITOR
5
CONFIG FNRP
H
USERSEG ENDS
H
SBC220NDRIVER SEGHENT
H
ASSUME CS:SBC220DRIVER

H
SINCLUDE(RESET.SRC)
$EJECT TITLE(CONTROLLER

RESET ROUTINE)



iSBC 220

Loc

0000

0000
0001
0002
0003
0004

0005
0008
000A
0010
0n16

noic
0022
0028
002E
0034
003A
0040

0046
0049
0048
0051
0057
005D
0063

ORJ

50
53
51
52
1E

B83506

8ED8
c70600000100
c70602000000
C7060400-=~-

C706000001FF
€70602000400
C7060400--=-
C70608000100
C7060A000FE00
C7060C00===~
C7060E000400

B8-=-=

8ED8
€70600000000
€70602000000
C70604000000
C70608000000
C7060A00-~-~--

LINE

354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
332
383
384
385
3186
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427 +1

Appendix A

SOURCE

R e e T P

HE| |

HE CONTRNOLLER RESET ROUTINE

H !

5

H

H RES220 SETS UP THE COMMUNICATION BLOCKS FOR THE iSBC 220, LINKS THE!N

H TOGETHFER AND GIVES A RESKET, CLEAR RESET, CHANNEL ATTENTION SEQUENCE TN

H THE CONTROLLER. THIS CAUSES THE 8089 oxn THE CONTROLLER TN SET 1P ITS

H INTERNAL POINTER TO THE CCB BY THREADING DOWN THE LINKS STARTIHG WITH

H THE SUITCHLS 02N THE CONTROLLER. SUBSEQUENT CA’s WILL CAUSE THE 3089 TO

H FETCH ITS POINTHRS STARTING AT THE CCB.

H

- IF THE CH. 1 BUSY FLAG TS NOT CLEAREND WITIHIN A "REASOYABLE'™ AOUNT OF TTUIE,

THEN THE 1iSBC 220 IS PROBABLY NOT RESPONDING TO T:AFE CHANNEL ATTENTINN.
O THE CONTROLLER: CHECK SUITCH SYTTINGS; VOLTAGES; RESET, CLTAR RESCT,
CHANNEL ATTENTINY SIGNALS; READY IHPUT TO £089; S089 STATUS LINES; R/W

STRORLS.

- TiF SYSTEN INTERRUPT LOGIC AND VECTORS FOR THUE CONTROLLER ARE ASSUNMED TO BE
CONFINYURED RY AM EMTERMAL PROGRA’L.
IuPUT NDATA:
MNonn
OUTPUT NATA:
CAPRY FLAG: OVAY
RUSY FLAG MNT RESET (NOT RESPONDING)
§ o e e e
5
PUBLIC  RLS220
éFﬁZZO PROC FAR
5
PUSH AK 5 SAVE RNGISTHRS
PUSH nx
PUSil CX
PUSH DX
PUSH ns
H
H SET 0P LINVS BETUEEN COMTUNICATION BLOCKS
H
5 SCB
H
ASSUNMT DS:SCRBSEG
Mov AX,5C8850 5 GET POTNTHR TO SCB
Mov NS, AX
oV Worp PTR SOC,0N001M 3 3ET SOC BYTHE AMD CLEAR RESERVEND BYTH
MOV WORD PTR CCRPTR,NFFSKT CCR 5 SET POINTER TO CCH
MOV UORD PTR CCRPTR+2,5EC CCB
s .
; 0CR
H LnS X,CCRPTR 5 GUT POTXNTER 7O CCB
ASSIUME DS :CCBSEG )
MOV YORD PTR CCW1,0FFOLH 5 SET CCUl AND C'. 1 BUSY FLAG
MOV UORD PTR CHIPTR,OFFSET CHIPC; SNT POINTER TO FIFT' 8YTE OF CIR
MOV WORD PTR CHIPTR+2,SEC CH1PC (1AS STARTING ADDRESS FOR CH. 1)
MOV WORD PTHR CCW2,000171 5 SET CCU2 AND CLEAR CH. 2 BUSY FLAG
MOV WORD PTR CH2PTR,OFFSLT CH2PC; SKET POINTHER TO Cli. 2 STARTING ADDRTSS
1OV WORD PTR CH2PTR+2,SEGC CH2PC
AV HORD PTR CH2PC NON4N 5 3NT CiH. 2 STARTIRG ADDRESS
; CIp
H
ASSUME DS:CIBSEG
MoV AX,CIBSEG 3 GET POINTER TO CID
HOV DS, AX
MOV WORD PTR CIRCHD,0000T ; CLEAR CIB COMMAND AND CIB STATUS BYTES
MOV WORD PTR CHMDSE!,0000H H e+« AND SEMAPHORES
MOV WORD PTR CH1PC,0000H 5 SET CH. 1 STARTING ADDRESS
MOV IOPBOFF,O0FFSET I10PB 5 SET TIOPB POINTER
MoV IOPBSG,SEG IOPB
5
$EJECT



Appendix A
LoC OBRJ
=]
=1
0069 BR==~- n =1
006C 8FEDS =1
006E BRIODOO . =
0071 BROOOO =
0074 C7070000 =1
0078 43 =
0079 43 =
007A EOFR =
=1
007C BA3506 =
007F B002 =1
0081 RE =1
0082 rOOO =1
0084 TE =
0085 1001 =1
0087 ET =1
=1
0088 RA==== R =
0088 8ENR =
N08D R9OOLN =
0090 F8 =
N091 FEOKOLO0OFF =1
0096 7403 =
0N98’ wOF7 =
009A F9 =1
no9B 1F =
009C S5A =
009D 59 =1
009E 5B =
009F 58 =1
00AO0 CB =1
=1
=1

A-8

LINE

428
429
430
431
432
433
434
4135
434
437
438
4139
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475 +1
476 +1

SOURCE
5 CLEAR OUT DATA STGMENT
H
ASSUNME  DS:DATASEG
MOV AX,DATASEG 5 GET POINTER TO DATA SEGMENT
MoV PS,AX -
MoV CX, (DFFSET ENDDAT)/2 s GET counT (# WORNDS IN DATA SEGMENT)
Hov BX,0000H 3 CLEAR INDEX REGISTER
CLRLP: MOV WORD PTR [BX],0000n 3 CLEAR NEXT WORD IN DATA SEGMENT
INC BX ; POINT TO MEXT UORD
INC BY.
LOOPNE  CLRLP 3 DONE?
3 NO==CLEAR ANOTIER YORD
3 YNS=-INTTIALIZFE COMMUNICATION LINKS
H
s OYTPUT RESET/CLEAR RESET/CHANMEL ATTENTION TO CONTROLLER
H
MOV DX, HUA ; GET UAKE-UP I/0 PORT ADDRESS
Hov AL,02H 5 GET RESET COMMAND BYTE
ouT DX, AL 3 OUTPUT TO WAKE-UP I/0 PORT
MOV AL, 007 ; GET CLEAR RESET CO'LIAND RYTE
ouT DY, AL 3 OUTPUT TO WAKE=UP I/0 PORT
Mov AL,O0IN 3 GET CHANNEL ATTENTION COMIAKD BYTE
ouT DX, AL 3 DUTPUT TO WAXE=-UP I/0 PORT
ASSUME  DS:CCRSIG
Hov AX,CCRSEG 3 GET POTLWTER TO CCR
"oV NS, AY
5 (OTHER INMPLEMENTATIONS OF RES220 COULD
3 INITIALIZE OTIER DLVICES WHILE THE
3 18RC 220 DORS ITS RESET SEQUENCE HERE)
Mov €Y, 10000 5 SET TINME-OUT COUNTER
cLC ; CLTAR CARRY FLAG
RESLP: TEST RSYFLGL,NOFFY 5 CHECK CH, 1 BUSY FLAG:
H ZERO FLAG = RSYFLCl & Vel
J7 RESDM 3 BUSY FLAG CLTARED?
3 YES==RETURT CARRY CLEAR
LOOPHE  RESLP 3 MO0==DECRF'MENT COUMTER
;3 IF CX = 0, TUEN BSYFLGL NEVER GOT
STC 3 CLEARED, SO SET CARRY FLAG
PESDN:  POP DS ; RESTOPE REGISTERS
POP DX
POP cX
POP BX
POP AX
RET 5 RETURN
H
RES220 ENDP

5
SINCLUDE(INIT.SRC)
$EJECT TITLE(INITIALIZATION ROUTINE)

iSBC 220



iSBC 220

LocC

00Al

00Al
00A2
00A3
00AG
00A8
00AD

00B3

00B9
00BF
00c1
00C6
00c9

oocc

N0OCE
N0CF
0oonl

00D3
00Dn4
00D5

OBRJ

50

IE

B8~—mm

8EDS
C6060B0000
€7060C000000

C7061400--~--

C7061200F8FF
BOOO
8306120008
A20A00
E8CROO

7205

40
3c04
75EFE

1F
58
CB

=1
=1
=1
=1
=1

=1
=1
=1
=1
=1

=1
=1
=1
=1

=1

=1

=1
=1
R =1
=1

R =1
=1

=1
=1
=1
=1

=1

=1

=1
=1
=1
=1
=1
=1

=1

LINFE

4717
473
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
495
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529 +1
530 +1

SOURCE

-
=z
-
3
=t
>
=
-
~
>
-
-
°
z
<
>
5
-
=

HATION ABOUT THYE DISK
- IF A DRIVE

TIMMEDIATELY
IRPUT DATA:

NISY. DRIVE INITTALIZATION

OUTPUT DATA:

CARRY FLACG

we e ve us we e we ve we we e we we we

PUBLTC THTT220
ASSINME 9S:I0P3STS
H
IMIT220 PROC FAR
H
PUSH AX
PuSH ns
nov AX,TIOPRSTC
ov DS, A%
NNy FURGC, 00N
HOV HODIFY,0000n
Hov BUFSEG, INITBLSEG
MoV BUFOFF, -8
HOV AL, 00N
INITLP: ADD RUFOFF,8
MoV UNIT,AL
CALL 60220
Jc INITHH
INe AX
cHe AL, 4
Jnuz INITLP
INITDN: POP ns
POP AX
RET

INIT220 ENDP

5
SINCLUDE (FORMAT.SRC)
$EJECT TITLE(FORMAT TRACK ROUTINE)

DRIVE(S)

THAT TS SPECIFIED AS PRESENT VWILL
YITH TYE CARRY FLAG SHET.

TARLTS,

[
1=

CONTROLLER
INITIALIZATION ERROR

Appendix A

INIT220 INITIALIZES THFE 1SBC 220 COHTROLLER BY LOADING PRRTINENT INFOR-
ATTACHED.

NOT RESPOND, INIT220 RETURRS

IN SEGMENT "INITRLSEG".

INITTALIZED SUCCESSFULLY

SAVE REGISTHENS

CET POINTER TO IOPR

PUT IN DS RLGLSTER
SET TI0P3 FUNCTIONM BYTE = INITIALIZE

CLEAR MODIFIRR (ENABLE RETRIAS AND
INTERRUPT ON CONMPLETION)
PUT INITIALIZATIOM TARLES’
10”3 DATA BUFFER POINTER
START INITIALIZE WITH UNIT O
CLEAR UNIT COUNTHER
PAINT TO NEXT DRIVE’s INITIALIZE TARLE
PUT UNIT IHTO IOPB
DO INITIALIZFE
(RETURNS CARRY FLAG SET OR CLEAR)
JUIT INITIALLIZED?
NO--TERMINATE WIT!H CARRY BIT SET
YES-=INCREMENT UNIT COUMTHDR
CHECK UNIT COUNTKR (CLEARS CARRY)
LAST DRIVE INITIALIZED?
NO-—-INITIALIZE MEXT HRIVE
YES=~RESTOHRT REGISTERS

SEGHENT 1IN

RETURN



Appendix A

LoC O0BJ

00D6

00D6 50
00D7 1E
00D8 B8----
00DB 8EDS8
00DD 8A4600
OOEO A20A00
OOE3 8B4601
00E6 A30E00
00E9 8A4603
00EC A21000
OOEF 892E1200

00F3 8306120004

O0F8 8C161400

OOFC C6060B0002
0101 €7060C000000

0107 E88DOO
010A 1F

0108 58
010C CAOA00

A-10

=1
=1
=1
=1

=1

=1
=1
=1
=1
=1
=1
=1
=1
:vl
=1
=1

=1
=1
=1
=1
=1
=1
=]
=1
=1
=1
=1

=1
=1
=1
=1

=1
=1
=1
=1
=1

=1

=1
=1
=1
=1
=1
=1
=1
=]
=1
=1
=1
=1
=1
=]
=1
=1
=1
=1
=1

=1

LINE

531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
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

SOURCE

e we W we we e we we we W6 ve we we we ws we we we we

| FORMAT TRACK ROUT

I
INE 1

FMTTRK SETS
INVOKES THE

INPUT DATA:
BP
BP
BP
Bp
BP
BP
BP
BP
BP

FHE A
—_w U R D

OUTPUT DATA:

CARRY FLAG

~ INTERLEAVE FACTOR OF 1 IMPLIES SEQUENTIAL SECTOR NUMBERING.
~ USER DATA BYTES O - 3 ARE REPLICATED THROUGHOUT THE

=>

=> USER

=> USER

=> USER

=> USER

=> TYPE

=> HEAD

=> CYLIN
=> UNIT

- INTERLEAVE TYPES:
00 = NORMAL TRACK

40 = ALTERNATE TRACK (POINTED TO BY EXACTLY ONE
CAMNNOT SUBSEQUENTLY BE FORMATTED DEFECTIVE)

(DATA FIELD POINTS TO ALTERNATE TRACK)
AN ALTERNATE TRACK,

80 = DEFECTIVE TRACK
- TO SET UP A POINTER TO

USER MPATA BYTE 0O
USER DATA RYTE 1
UST.R DATA BYTE 2
USER DATA BYTE 3

PUBLIC
ASSUME

’
FMT220 PROC

H

PuUsH
PUSH
MOV
Hov
MOV
Mov
MOV
MOV
MOV
MOV
MOV
ADD
MoV
MoV
Mov

CALL

FMTDN: POP

POP
RET

FMT220 ENDP

FMT220
DS:IOPBSE

FAR

AX
DS
AX,I0PBSE
DS, AX

AL, [BP]
UNIT,AL
AX, [BP+1]

‘CYLNDR, AX

AL, [BP+3]
HEAD, AL
BUFOFF , BP
BUFOFF,4
BUFSEG,SS
FUNC, 020

DATA BYTE
DATA BYTE
DATA BYTE
DATA BYTE
OF FORMAT

DER

UP THF IOPB FOR A FORMAT TRACK FUNCTION,
i38C 220 CONTROLLER TO PERFORM THE

INTERLEAVE FACTOR

3
2
1
0

0 IF TRACK FORMATTED

1 IF NON-RECOVERABLE ERROR OCCURRED

= ALTERNATE CYLINDER LOW BYTE
ALTERNATE CYLINDER HIGH BYTE

= ALTERNATE HEAD

oon

G

G

MODIFY,0000H

G0220

DS
AX
10

H
$INCLUDE (RDWRT.SRC)

$EJECT TITLE(READ DATA

ROUTINE)

iSBC 220

DEFECTIVE TRACK,

; GET

GET

GET

; GET

; GET

SAVE REGISTERS
POINTER TO IOPB

UNIT NUMBER INTO IOPB

HEAD INTO IOPB

SET FUNCTION = FORMAT

CLEAR MODIFIER (ALLOW ERROR RECOVERY
AND INTERRUPT ON COMPLETION)

START 1iSBC 220 AND WAIT FOR DONE
(RETURNS CARRY FLAG SET OR CLEAR)

RESTORE REGISTERS

CYLINDER NUMBER INTO IOPB

POINTER TO FORMAT ARGUMENT LIST
INTO DATA BUFFER POINTER

RETURN (AND POP INPUT DATA OFF STACK)



iSBC 220

LocC

010F

010F
0110
0111
0114
0116
0119
ol1c
011F
0122
0125
0128
0128
012E
0131
0134
0137
013A
013D
0140

0146
0148

O14E
014F
0150

OBJ
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1

50 =

IE =1

Y S R =1

BEDS =

844600 =1

A20A00 =1

8B4601 =1

A30E00 =

884603 =1

A31000 =1

884605 =1

A31200 =1

884607 =

A31400 =1

884609 =1

A31600 =1

8B460B =1

A31800 =1

€7060€000000 =1

C6060B0004 =

E84900 =

IF =1

58 =

CAODOO =1
=1
=1
=1
=1

LINE

600
601
602
603
604
605
606
607
608
609
610
A1l
612
613
614
615
616
617
618
619
620
621
622
627
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
544
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659 +1

OCCYURRED WITH

DATA FROM DISK IF

Appendix A

AND

HO OR
DCCURRED
0 UNRECOVERALLE ERROR

RECOVERABLFE ERROR
LERROR

SAVY, REGISTHRS

POINTER TO TOPR
OMIT INTO INPB
CYLINDER INTO IOPB

MEAD AND SECTOR INTO I0OPB

DATA BUFFER POINTHR INTO IOPB

GET BYTFE COUNT IKTO T0PB

CLEAR "MODIFIER
COMPLETION

SET FUNCTION = READ DATA

START FUNCTION AND WAIT FOR COUPLETION
(RETURNS CARRY FLAG SET OR CLEAR)

RESTORE REGISTERS

(ENABLE INTHERRUPT ON
AND RETRIKES)

POP PARAUETERS OFF STACK AND RETURN

SOURCE
§ mmmmmm e
|
| READ DATA |
H |
H
H
3 RD220 SETS UP THE IOPR FOR A READ OPERATION,
s INVOXES THE iSBC 220 TO PE2FORM THE OPRRATION.
H
3 INPUT DATA:
H BP 4+ 11 => BYTE COUNT HIGH WORD
; BP 4+ 9 => BYTFE COUNT LOY YORD
H BP + 7 => DATA BUFFER SEGMENT
B BP 4+ 5 => DATA BUFFER OFFSFT
B BP + 4 => SECTOR
s BP + 3 => HEAD
3 3P + 1 => CYLINDER
H BP => UNIT
H
5 OUTPUT DATA:
3 CARRY FLAG = 0 IF TRANSFLR
H = 1 IF UNRECOVERABLE
B DATA BUFFER FILLED YITH
H
H
PURLTIC  RD220
ASSINE  DS:TOPBSEG
H
~D220 PROC FAR
H
PUSH AX
PUSH ns
MOV AX,TOPRSEG
Moy DS, A
"ov AL, o]
MoV UNIT,AL
MOV A%, [BP+1]
MoV CYLNDR, AX
MOV AX, [3P+3]
MOV HORD PTR HEAD,AX
MOv AX, [BP+5]
MOV RUFOFF,AX
Mov AX, [BP+7])
"oV BUFSEG,AX
MOV AX, [BP+9]
MOV WORD PTR RENCNT,AX
MoV AX, [BP+11]
MOV WORD PTR REQCHT+2,AX
Hov MODIFY,0D000H
oV FUNC, 041
CALL 60220
POP DS
POP AX
RET 13
H
RD220 ENDP

H
$EJECT TITLR(WRITE DATA ROUTINE)

A-11
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Loc

0153

0153
0154
0155
0158
015A
015D
0160
0163
0166
0169
016C
016F
0172
0175
0178
0178
0178
0181
0184

018A
018F

0192

0193
0194

A-12

0OB.J

8A4600
A20A00
8B46N1
A30F00
8B4603
A31000
8B4605
A31200
8R4607
A31400
8B4609
A31600
8B4608B
A31800
€7060C000000

C6060BON06
E80500

1F
58
CAODOO

=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1

=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1

=1

SEJECT TITLE(START FUNCTION AND WAIT

iSBC 220

FOR

soumcE
i e
P |
D) WRITE DATA |
o |
;
; .
: WRT220 STTS UP THE 10PB FOR A WRITE OPERATION, AND
; INVOKES THE £S8C 220 TO PRRFORM THE OPERATION.
;
; INPUT DATA:
; BP + 11 => BYTE COUNT HIGH WORD
; BP + 9 => BYTE COUNT LOMW WORD
: BP + 7 => DATA RUFFER SEGMENT
; BP + 5 => DATA BUFFER OFFSET
; BP + 4 => SHCTOR
; RP 4+ 3 => HEAD
; RP 4+ 1 => CYLINDER
; 3p => UNIT
;
; DATA BUFFER CONTATMS TNFORYATION TO RE NRITTEN TO DLSK
L OUTPUT DATA:
; CARRY FLAC = 0 IF TPAMSFER OCCURRED JITH HO O RECOVERARLE ERROR
; =1 UNRECOVERARLE RRROP OCCURRED
e 0 o0 S
’ PUBLIC WRT220
ASSUNE  DS:L0PRALS
;
WRT220  PROC FAR
;
PUSH Ax i SAVE REGISTERS
PUSH ns
Hov AX, TOPRSEG 5 AET POINTER TO I0PS
Hov DS, AX
Hov AL, [5P] ; GET UNIT TNTO INPB
1oV UNIT, AL
1ov AX, [BP+1] ; GET CYLINDER INTO LOPR
1oV CYLNDR,AX
"oy AX, [8P+3] ; GET HEAD AND SECTOR INTO IOPB
HOV WORD PTR WEAD,AX
Hov AX, [BP+5] ; GET DATA BUFFER POIMTER INTO I0PH
Hov RUFOFF ,AX
Hov AX, [BP+7]
HOV RUFSEG, AX
MOV AX, [BP49) ; GET BYTE COUNT INTO IOPR
MOV WORD PTR REQCNT,AX
MoV AX, [BP+11]
MOV WORD PTR REQCHT+2,AX
MoV HODIFY, 00001 ; CLEAR 'ODIFIER (ENABLE INTERRUPT ON
; CONPLETION AND RETRIES)
Moy FUNC,06H { SET FUNCTION = URITE DATA
CALL 60220 i START 1SBC 220 AXD YALT FOR DONE
s (RETURNS WITH CARRY SET OR CLFAR)
POP ns ; RESTORE REGISTERS
PoP AX
RET 13 . POP PARAMETERS OFF STACK AND RETURN
;
WRT220 ENDP
3
$INCLUDE (CORE.SRC)

COMPLETION)



iSBC 220

LocC

0197

0197
0198
0199
019cC
019E
019F
01A2

01A4
01A7

01A8
01A9

0BJ

50

52
BA3506
BOO1
EE
EB0800
7303

E82900
54

58
c3

=1
=1
=1
=1
=1
=1

=1
=1
=1

=1
=1

=1
=1
=1
=1
=1
=1

=1
=1
=1
=1
=1

=1
=1
=1
=1
=1

=1

LINE

722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758 +1

SOURCE

INPUTS:
NONE

OUTPUTS ¢

L) e e we wr we ve we we we we we s we e we we we

0220 PROC

rysH
rUSH
nmov
"Hov
out
CALL
INC

CALL
NDONFE:  POP
POP

RET

5
G0220 ENDP

WALITS
IF AN

FOR TNFE FUNCTION
ERROR OCCURKRLD

CARRY FLAG:

ERROR

nx

DX, WUA
AL,D11
DY, AL
HATT220
NONT

FERROD

n¥
AY

H
$EJECT TITLRE(WAIT FOR FUNCTION COMPLETFE

Appendix A

!
1 START FUNCTILIOM AMND UAIT FOR CONPLETION |

ATTRENTION (UAXF-UP) TO THE iSBC 220 AND
FLED

(BY THFE CALLING PROCEDURE) TO FINISH.

HARDLER IS5 LNVOKTD,

IF NO ERROR OR A RECOVERABLE RRROR OCCURRED
IF UNRTCOVERABLE ERROR OCCURRED.

3 SAVE RNGISTERS

GET ADDRESS OF YAKE-UP I/0 PORT

GET WAKE-UP COMTAND BYTE

GIVFE VAKR-UP TO iSBC 220

YAIT FOR FUNCTION COMPLETY

rnepoR?

MO--RETURN

YES--CALL FERROR 'MANDLER (RETURNS WITH
CARRY FLAG SET OR CLEAR)

RESTORE RECISTERS

5 RETURH

ROUTINE)

A-13
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LoC

O01AA

01AA
01AB
O1lAC
01AD
0180
01R2
0185
0136
0187
0188
01BC

O1BF
olcl

o1c3
01cC5
01c8
01cC9
o1cc
01CD
01CE
01CF

A-14

0BJ

50

53

1E
BR----
&LDB
BBFFFT
FB

F4

43

81E30300

F607FF

74F6
7906

8A07
A21800
F9
c60700
1F

5B

58

c3

=1
=1
=1
=1
=1

=1

=1
=1
=1

=1

=1

=1

=1

=1
=1

=1
=1

=1
R =1
=1

=1

=1
=1
=1
=1

=1
=1

=1
=1

LINT

759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
720
731
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
205
206
807
808
809
810
811
812
813
814
815
816
817
818 +1
819 +1

iSBC 220

SOURCE

; mmmmmmm———m g S

HI |

HE| WALT FOR FUNCTION COMPLETE

HE| !

5

: B

H NOPMALLY, THIS UAIT ROUTINE WOULD TRAP TO THE SYSTE!M DISPATCHLR/

H SCHEDULER TO ALLOYW ANOTHER TASK TO LXECUTE WHILFE THE iSBC 220 COMPLETHD
H ITS FUNCTION. HOUWEVER, FOR THIS EXAMPLE, THE ROUTINE SIDMPLY WAITS FOR
H THFE INTERRUPT SERVICE ROUTINE TO LOAD THE OPERATION COMPLETE STATUS
H FROM THE CIR OPERATION STATUS INTO THE DATA SEGHENT. TF AN ERROR

H OCCURRED, THFE STATUS IS AVAILARLFE THERE FOR SUBSEQUENT PROCESSING BY
H AN LRROR HANDLER,

5

5 INPUT DATA:

H OPERATION COMPLETE STATUS FROM TiID CIR, COPIED INTO THE DATA SEGMENT
H BY THFE INTWRRUPT R20UTTME

3

35 OUTPUT DATA:

H HPERATION COMPLETE RYTRE CLEARED

H CAPRY TLAG = 0 IF NO ERPOR

H = 1 IT KRROR OCCURRLD

H COPY OF CIB OPERATION STATUS IN "LSTSTS" IF ERROR OCCURRED

H

H ( DPERATINK COMPLETR BYTH AND "LSTSTS" ARR IN SEGHTHT "DATASEC" )

AIT220 PROC

PUS!
PUSH
PUSH
nov
MOV
nov
STI
HLT
InNe
AND
TEST

UAITLP:

MoV
Mov
STC
MOV
POP
POP
POP
RET

WALITDN:

GAITZZO ENDP

H
$INCLUDE (ERR
$EJECT TITLE

D DS:DATASEG
MEAR

AX

b4

ns
BY,NATASEG
DS, BX

BY, -1

BY
BX, 00031

BYTE PTR [BY],0FFi

WAITLY
ATTNN

AL, [BX]
LSTSTS, AL

BYTE PTR [BX],00H
DS

BX
AX

OR.SRC)
(ERROR TAMDLER)

SAVE REGISTRERS

GET POINTER TO DATA SEGHENT
INITIALIZE TINDREX REGISTER
MAKE SURE INTERRUPT CAN GET
*ExxE  YAIT FOR INTERRUPT
GET IMDEX FOR NEXT UNIT
TASK UTPPER BITS
OPERATION COMMPLETE STATUS = 00H?
(SIGN FLAG = 3IT 7 OF OP. STATUS,
TEST INSTR. CLFEARS CARRY FLACG)

TUROUGIH
ook ek

STATUS <> 001t (NPERATION COMPLETE)?
NQ==CHECK NEXT UMLT

YES--LRROR
NO=--RETURN WITH
YES-=SAVE CI3 0OP.

OCCURRED DURING FUNCTION?
CARRY FLAG CLEAR
STATUS IN "LSTSTS"

SET CARRY FLAG TO INDICATE ERROR

CLEAR OPERATION COIPLETE BYTE
RESTORE REGISTERS

RETURN



iSBC 220

Appendix A

LoC OBJ LINE SOURCE.
= 820 § mmmmm———— B ettt
=1 821 HI | |
=1 822 | FERROR HAWDLER |
= 823 H |
=1 824 e m——ememmem e
=1 825 H
= 326 H THIS ROUTINE IS SYSTENM DEPENDENT. IN THIS EXA!NPLE, THE ERROR INFOR-
=1 827 H MATION FROM TIE CONTROLLER IS READ INTO SOFTWARE REGISTERS IN DATASEG,
=1 828 H WHERE IT CAN BE EXAMINED. '{ORE SOPHISTICATED SYSTEMS MIGHT LOG THE
= 829 H ERRORS TO DETERMINE WHEN A TRACK IS GOING BAD, FOR EXAUPLE.
=1 830 H
= 831 3 — THE TRANSFLR STATUS FUNCTION WILL MNOT RETURN AN ERROR.
= 832 3 - TUE UNIT NUMBER IN THE IOPR IS NOT CHAMGED, 50 THAT THE OPERATION COMPLETE
= 8333 H STATYS FOR TIHFE TRANSFFR STATUS FUNCTION WILL BE POSTED AGAINST THE SAIE
= 334 H UNIT AS CAUSED TUFE TRROR,
=1 835 H
= 336 5 INPUT DATA:
=1 837 H CIB OPERATIOM STATUS IM "LSTSTS" IN DATA SEGHENT
=1 338 H
= 8139 3 OUTPUT DATA:
= 340 H ERROR STATHS FROM COMTROLLER IN DATA SEGMENT
= 841 3 CIB OPERATION STATUS I "LSTSTS" IN DATA SEGMENT
=1 842 ; CARRY FLAC = 0 IF SOFT (RECOVERABLF) ERROR
= 843 ; = 1 IF HARD (UNRECOVERARBLE) ERROR
=1 844 § e e e e - ———————————
= 845 H
=1 346 ASSUNE  DS:INPRSEC
= 847 H
01n0 = 848 ERROPR PROC MEAR
= 849 H
01D0 50 = 850 rusH AX 5 SAVE REGISTERS
01Nl 1F = 851 puUsH ns
01D2 BR—==- R =1 a52 nov AX,IOPRSEC 5 GLT POINTER TO IOPB
01n5 SED8 = 853 Hov DS,AX
01D7 A11200 =1 854 Hov AX,BUFOFF 5 SAVE T0P3B DATA BUFFER POINTHR
01DA 50 = 855 rPusi AX
01DB All400 = 856 Moy AXLBUFSEG
0O1DE 50 =1 R57 PUSH AZ
O1DF C70612000C00 =1 858 MOV BUFOFF,OFFSET ERRSTS 35 GET POINTKR TO DATA SEGIENT ERROR
01ES C7061400--~- R = 859 Hov RUFSEG,NDATASEG H STATUS REGISTERS
01ER C6060B0001 = 860 MOV FUNC,01H 3 SET FUNCTION = TRANSFER STATUS
01F0 C7060CN00O000 =1 861 1oV MIODIFY, 000011 ;3 CLEAR 'ODIFIKER (ENABLE INTERRUPT ON
= 862 H COMPLFETION AND RETRIES)
O01F6 FEBIEFF = 863 CALT, GN220 3 START FUNCTIO!N ANMD WAIT FOR COMPLETZ
01F9 58 =1 864 POP AX 5 MESTORE IOPB NDATA BUFFER POINTER
O1FA A31400 = 865 MOV BUFSEC,AX
01FD 58 = 366 POoP AX
0O1FE A31200 = 367 Hov BUFOFF,AX
0201 B8-=-- R =1 368 MoV AX,DATASEG 5 GET POINTER TO DATA SEGHENT
0204 8EDS = 369 HOV DS, AX
0206 F8 =1 870 CLC 3 CLEAR CARRY FLAG
0207 A01800 = 871 Mov AL,DS:LSTSTS 3 GET OLD (ERROR) CIB OPERATION STATUS
020A 2440 = 872 AND AL, 401 3 CHECK HARD ERROR BIT
020C 7401 = 873 JZ SFTERR ; HARD FRROR RIT SET?
= 874 5 NO--LEAVE CARRY FLAG CLEAR
020E F9 = 875 STC ; YES--SET CARRY FLAG
020F 1F = 876 SFTERR: POP DS ;3 RESTORE REGISTERS
0210 58 = 877 POP AX
0211 c3 =1 878 RET
=1 879 H
=1 880 ERROR ENDP
881 H
882 +1 SINCLUDE(INTRPT.SRC)
=1 883 +1 SEJECT TITLE(INTERRUPT SERVICE ROUTINE)

A-15
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LocC

0212

0212
0213
0214
0215
0216

0217
0214
021c
021F
0221
0226
0228
022cC
022F,
0230
0232
0234

0237
0239

0238
023E
0240
0242
0245
0247

0248
0249
024A
0248

024cC
024E
0250
0251

A-16

0BJ

FR
50
53
52
1E

BB--=~ R
8EDS
AD0100
8ADO
Ch06030000
8ADR
B1E33000
DIER

DIER

DIER

DIER
250600

DIEO
03p8

B8===- R
8ED8

8817

BA5063

BOO2

EF.

1F
5A
5B
FA

B020
E6CO
58
CF

=1
=1
=1
=1

=1
=1
=1
=1
=1
=1
=1
=1
=1
=1

=1
=1
=1

=1
=1
=1

=1
=1
=1
=1
=1
=1
=1

=1

=1
=1
=1

=1
=1
=1
=1
=1
=1
=1
=1
=1

=1
=1
=1
=1
=1
=1

=1

=1

=1
=1
=1

+1

iSBC 220

SOURCE
PR— ——— [
HER' !
3o INTERRUPT SERVICE ROUTINE
H| I
H
H
3 THIS ROUTINE SERVICES THE INTERRUPT GENERATED BY THE iSBC 220 UPON
; OPERATION COMPLETE, SEEK COMPLETE, OR DISK PACK CHANGE. IT COPIES THE
3 CIB OPERATION STATUS INTO ONE OF FOUR BYTES ASSOCIATED WITH RAC! OF
; THESFE EVENTS. IT IS ASSUMED THAT SYSTEM PROGRAIIS MAKF USE OF THE
; INFORMATION TO RESUME TASKS, HANDLE ERROR LOGGING/RECOVERY, AND KEEP
5 TRACK OF DIRECTORY INFORMATION. FOR THIS PROGRAMMING EXANPLE, ONLY
f THE OPERATTON COMPLETE BYTES ARE USED.
H
5 - THE SYSTE'l INTERRUPTS ARE CONFIGURED BY EXTERNAL PROGRAMS.
H
H
PUBLIC INT220
3
INT220 PROC FAR
’ STI 333 ENABLE HIGHER PRIORITY INTERRUPTS
PUSH AR 333 SAVE REGISTERS
PUSH BX
PUSH nx
PUSH ns
ASSIDIE DS:CIBSRG
MoV A¥,CIRSEG ; GRET POINTER TO CIR
Hov DS, AX
Hov AL,0PSTS 5 GET CIB OPERATION STATUS
Hov DL, AL 5 SAVE LT
MoV STSSEI, 00H ; CLEAR CIB STATUS SE!APHORE
Hov BL, AL 5 lOVE IT TO IIDEX REGISTER
AND BX,0030H 3 MASK ALL BITS EXCEPT UNIT NUMBER
SHR 8X, 1 ; SHIFT UNIT NIIBER TO BITS O AND 1
SR BY,1
SUR RY, 1
SHR BX,
AND AX, 00061 5 MASIK ALL BITS EXCEPT SEEK CONPLETE
H AHD PACK CHANGE
SHI. AX,1 3 SHIFT LEFT TO GLT OFFSET INTO PROPLR
; BYTE IN DATA SEGHENT
ADD BX,AX 3 COMBINE JITH UKIT IN INDEX REGISTER
ASSUME NS :NATASEG
MoV AX,DATASEG § GET POINTER TO DATA SEGIRNT
"oV NS, AX
MOy [8X],nL ; 'IDVE OPERATION STATUS TN DATA SEGIHENT
MOV DY, UUAX16 3 GET POTINTER TO 1/0 WAKE-UP ADDRESS
MoV AT, 021 ; GET CLEAR INTERRUPT COMMAND RYTE
ouT DY, AL 3 OUTPUT TO iSRC 220
H
POP ns ; RESTORE REGISTERS
POP DX
POP nX
CLI ; DISABLE THTERRUPTS FOR RESTORE
5 (RESTORATION OF INTERRUPT LOGIC STATE
; IS SYSTEM DEPENDENT. THIS EXAMPLE USES
3 THE iSBC 86/12A CPU.)
MoV AL, 20% 333 GET END-OF-INTERRUPT COIAND
ouT 0coH, AL 333 OUTPUT EOI COMIAND TO 8259
POP AX HE
IRLT 333 'INTERRUPT RETURN ENABLES INTERRUPTS
H
INT220 ENDP
H
SBC220DRIVER ENDS 5 END OF iSBC 220 DRIVER CODE
H
STITLE(SYMBOL TABLE AND CROSS REFERENCE)

END ;3 END OF PROGRAMMING EXANPLE
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XREF SY!MBOL TABLE LISTING

NAME TYPE VALUE ATTRIBUTES, XREFS

?7?SEG . .+ + o« SEGMENT SIZE=00001 PARA PUBLIC
ACTCNT. . . . V DYORD 00041 TIOPBSLG 129#
ACTCYL. . . . V WORD 0013H DATASEG 260#
ACTHD « .+ . + V BYTE 00151l DATASEG 261#
ACTSEC. . . . V BYTE 00161 DATASEG 262#

BSYFLGl . . . V BYTE 00011  CCBSEG 79# 459

BSYFLG2 . . . V BYTE 00090 CCBSEG 85#

BUFOFF. . . + V WORD . 00124 TOPRSEG 137# 511 513 584 585 641 702 854 858 867
BUFSEG. « « . V WORD 00141 TOPBSEG 1384 509 586 643 704 856 859 865
CCB o « o« « o L FAR 0000H CCBSEG 64 77# 402 403

CCBPTR. + o+ . V DUORD 00021 HSCHSEG 64# 402 403

CCBSEG. + + o+ SEGMENT SIZE=00101 PARA 75# 92 407 451 452

CCYl. « . . . V BYTR 00001 CCBSEC  78# 408

CCW2. « . « o V BYTE ONOBN  CCRSEG  R44 411

CHIPC « . + . L FAR ONN4H  CIWSREG 80 1104 409 410 423

CHIPTR. . . . ¥ DUORD 0NNl CERSEG  20#% 400 410

CH2PC « . . . L FAR 000EN  CCBSEG 86 80# 412 413 414

CH2PTR. . . . YV DYORD NOOANL CCBSEL  86# 412 413

CIB « & « o« o I. FAR NO00NN CIRSEG 1054

CIRCIN. . . . ¥V BYTE 000011 CIRSEG 1064 421

CIBSEG. . . o« SEGENT STZN=001M1 PARA 1034 114 418 419 o1n 911
CLRLP . . . . L MEAR 00741 SBC220DRIVE 4354 438

CHMDSTM.e o o o V BYTE NNN21 CIRSEA  108# 422

CONFIG. . . . L FAR 0000 USERSEG PUSLIC 325 32384 344

CYLND®. . . . V WORD ONOLH  IOPRSERG 1344 S81 637 698

DATASFG . . . SEGMFENT SIZ8=001A10 PAPA 216% 274 430 431 786 7073 959 865 927 928

DESCYL. o + « YV WORD 000FH  DATASEG  257#

DESHD . . . . V BYTE O0L1H  DATASEG 2504

DESSEC. . . . V BYTS 0n12%  DATASHG 2594

DEVCOD. . . « V WORD onnen  I0PASKG 1304

DONE. « . . . L MNEAR 01A7N  SBC220DRIVER 748 7524

ENDDAT. « o . L FAR NO0LAH  DATASEG  272# 433

ENDSTX. . . . L FAR 0n40mM  STACK  315# 333

ERROR « . . . 1. NEAR 01n0nM  SRC220DRIVER 750 848# K80
ERRSTS. . . . V WORD 000CH  DATASLG PUBLIC 226 255+% 858
FMT220. . . . L FAR NODGH SBC220DRIVER PURLIC 569 5724 546
FMTDN . . . . L MEAR O10AT  SBC220DRIVER 59024

FUNC. « . . . V BYTE 0008 TOPBSRG 1324 506 587 650 711 860
60220 . . . . L NEAR 01971 SBG220NRIVER 515 590 651 712 7404 756 863
HEAD. « o & o V BYTH® 0N101t IOPBSEG 1354 583 639 700

INIT220 . . . L FAR NOALIL  SBC220DRIVER PHBLIC 497 500# 527
INITBLSEG o . SEGMRT SI7E=0020i PARA 168# 206 509
INITDN. . . o L NEAR NODP3N  SRC220DRIVER 517 5234

INITLP. . . . L NEAPR NOCLT SBC220DRIVER  S513# 521

INT220. . . . T FAR 02128  SBRC220DRIVER PURLIC 336 337 201 203# 947
INTRCS. . . . V uoR=D 009GH  SEGNNOD 3034 337

INTRIP., . . . V UonD 00941 SEAONOD 3024 336

INTRPT. . . . HUMBER 0nnsn 2054 300

I0PB. . . . . L FAR 000011 TOPBSEG 112 127# 424 425
IOPBOFF . . . V WORD 00081 CIBSRG  112% 424
IOPBSFEG . . .« STGUENT SIZG=001EN PARA 113 125# 142 492 5n4 570 576 626 632 HR7 693 846 852

I0P3SG. . . - V WORD 00NAH  CIBSEG  113# 425

LSTSTS. « . . V BYTE 001811  DATASEG  268% 808 871

MODIFY. . . . V TUNRD noncy  I0PBSKG  133# 507 5988 H48 709 /AL
NMRTRY. . . . V BYTH NOL17H  DATASEG 2634

OPCHP « . . . BYTF. 00001 DATASEG PUBLIC 226 230#

OPCHPO. . . . RYTE 0000 NATASKG 2314

OPCMPl. . . . V BYTE 0001H DATASEG 232#

OPCHMP2. . . . V BYTE 00021  DATASEG 2334

OPCMP3. . . . V BYTE 000311 DATASEG 2344

OPSTS « « « . V BYTE 0001H CIBSEG 107# 913

PKCHG « . . . V BYTE 0008H DATASEG PUBLIC 226 246#

PKCHGO. . . . V BYTE 00081l DATASEG 2474#

PKCHGl. . . .+ V BYTE 00091 DATASEG 248#

PKCHG2. . . . V BYTE 000AH DATASEG 249#

PKCHG3. . . . V BYTE 000BH DATASEG 250#

RD220 . . . . L FAR 010Fll SBC220DRIVER PUBLIC 625 628# 657
REQCNT. . . . V DWORD O0016H TIOPBSEG 139# 645 647 706 708
RES220. . . . L FAR 0000H SBC220DRIVER PUBLIC 384 386# 473
RESDN . . . . L NEAR 009BH SBC220DRIVER 461 466#

RESLP . . . . L NEAR 00914 SBC220DRIVER 459% 463

<<

SBC220DRIVER. SEGMENT SIZE=0252H PARA 348# 350 949

SCB » « « . o« L FAR 0000H SCBSEG 61#

SCBSEG. + .+ « SEGMENT SIZE=00061 PARA ABS 59# 66 398 399
SECTOR. . . . V BYTE 0011H TIOPBSEG 136#

SEG0000 . . . SEGMENT SIZE=0098H PARA ABS 297# 305 326

A-17



Appendix A

A-18

NAME

SFERST.
SFTERR.
SKCMP .
SKCMPO.
SKCMP1.
SKCMP2.
SKCMP3.
soc . .
STACK .
STSSEM.
UNIT. .
USERSEG
WAIT220
WAITDN.
WAITLP.
WRT220.
WUA . .

ASSEMBLY COMPLETE,

e e e s e s e 0

o e o e

e e o e 0 s .

e o o e o 8 s s .

e 4 e s s e e 0 e

o o o e

TYPE VALUE
V BYTE 000EH
L. NEAR 020FH
V BYTE 00041
V BYTE 0004
V BYTE 00051
V BYTE 000601
V BYTE 0007H
V BYTE 0000H
SEGMENT
V BYTE 00031
V BYTE 000AH
SEGMENT
L NEAR 01AAH
L NEAR 01cIon
L NEAR 01B7H
L FAR 0153H
NUMBER 0635H
NO ERRORS

ATTRIBUTES, X

DATASEG 256#
SBC220DRIVER

DATASEG PURBLIC

DATASEG 239#
DATASEG 240#
DATASEG 2414
DATASEG 242#
SCBSEG 624 &
SIZE=0040" PA
CIRSEG 109+#

REFS

873 876#

01
RA
215

226 2384

INPBSEG 131# 514 579 635 696
RA 323# 346
747 788# 816
805 810#

7984# 803

SIZE=0022H PA
SBC220DRIVER
SBC220DRIVER
SBC220DRIVER
SBC220DRIVER
57# 59 444

FOUND

PUBLIC
744 931

686 689# 718

iSBC 220
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