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1.0 INTROOOCTION 

The Adaptec ACB-3530 streaming tape controller board interfaces a 
1/4" streaming tape dr ive using the QIC-36 interface to any host 
interface compatible with the ANSI X3T9.2 Small Computer System 
Interface (SCSI). 

L.1. ACB-35 30 FEATURE .s.H 

o FULL SCSI SPECIFICATION, REVISION l4B, COMPATIBILITY. 
Connects to any SCSI standard host adapter. 

o SCSI BUS ARBITRATION AND DISCONNECT/RECONNECT SUPPORT. 
Overlapped disk/tape operation capability with multitasking 
I/O subsy stems. 

o BUFFERED WRITE AND IMMEDIATE COMMAND COMPLETION SUPPORT. 
Data buffering and immediate completion mode for streaming 
on systems that do not support SCSI bus disconnect/ 
reconnect. 

o QIC-24 AND QIC-ll MEDIA FORMAT SUPPORT. 
Capable of reading and writing QIC-24 and QIC-ll format 
tapes. 

o 16 BIT CRC ON EACH RECORD AND SCSI BUS PARITY. 
Data integrity is assured by reading the data and checking 
CRC immediatly after it is written. CRC is al so checked on 
tape reads. In addi tion, SCSI bus pari ty is checked or 
generated on all bus transfers. 

o AUTOMATIC TAPE DEFECT HANDLING. 
Media defects detected by the controller from read after 
write will result in the data being rewritten in the next 
seq ue nti al block. 

o RESERVE/RELEASE. 
The tape drive can be reserved by an attached host to 
restrict other host accesses to the data. 
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k2. REFERENCE DOCUMENTS 

o ANSI X3T9.2, Small Computer System Interface Specification, 
Revision 14B 

o QIC-24 Specification: Proposed standard for data interchange 
on streaming 1/4" drives. 

o Q IC-ll Specif ica tion: Proposed standard for da ta interchange 
on streaming 1/4" drives. 

o Q IC-36 Spe cif ica tion: 1/4" Streaming tape dr i ve basic 
interface. 

L.l. ACB-35 30 CONTROLLER BOARD LAYOUT 

The dimensions and component 1 ayo ut of the ACB-35 30 is shown in 
Figure 1-1. This diagram is referred to later in the manual for 
the location of the interface connectors, bus terminators and 
conf iguration jumpers. 

The outside board dimensions and mounting holes are designed to 
fit into the standard QIC-02 controller envelope. These 
dimensions are slightly narrower than the holes provided on most 
drives for mounting to a system chassis. Additional hardware (not 
prov ided) is req ui red to use these mounting hoI es for the 
controller. 
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~ PRODUCT SPECIFICATION 

The ACB-3530 controller is designed to function under normal 
operating conditions for electronic components. The form factor 

. is such that the controller can be mounted with the drive in most 
sy stems. 

~l PHYSICAL DIMENSIONS 

Length 
Width 
Height 

8 • 75 inch e s ( 19. 7 cm) 
5 .50 inches (14.6 cm) 

.75 inches ( 1.9 cm) 

~~ POWER REOUIREMENTS 

+5 VDC ± 5 % at 1.8 Amps (max) 
+12 VDC ± 10% at 100 mAmp (max) 

.L.5......,l ENVIRONMENTAL REOUIREMENTS 

Temperature (F/e) 
Humidity (non-cond) 
Altitude (feet) 

Operating 

32/0 to 131/55 
10 % to 95 % 

Sea L. to 10,000 

Storage 

-40/-40 to 167/75 
10 % to 95 % 

Sea L. to 20,000 

Exhaust air flow may be required to keep the air on both sides of 
the board at or below the maximum operating temperature. 
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2.0 THEORY OF OPERATION 

The ACB-3530 architecture is designed around the Adaptec 
controller chips; the AlC-OlO and AlC-300. This architecture 
divides the controller into two basic components, a data path and 
a control path. A block diagram of the ACB-3530 is shown in 
Figure 2-1. 

L.l. ACB-35 30 ARCHITECTURE 

The ACB-3530 data path carries data to and from the attached QIC-
36 tape drive and host. Data is transferred in an asynchronous 
fashion from the host to/from the controller 8K dual ported 
buffer RAM. The buffer dual port addressing and port handshaking 
is controlled by the AIC-300. Odd bus parity is checked on data 
transferred into the buffer and generated on data transferred 
onto the SCSI bus. The dual ported buffer is designed to allow 
data to be written into one port (ie. from the host) as it is 
being read out from the other (ie. to the tape) in a FIFO 
fashion. 

Data is transferred between the RAM buffer and the AIC-OIO 
sequencer using synchronous timing to assure streaming operation. 
Data is converted into a serial NRZ data stream in the QIC-24 
format by the AIC-OIO. The QIC-24 ID and data fields are then 
appended with CRC information. This NRZ data stream is encoded 
into the GCR encoding scheme and written onto the tape. As data 
is being written, the AOB-3530 is also performing a CRC check on 
the data and will rewrite blocks if any errors are detected. 

An 8 bit microprocessor is used to initialize and monitor the 
status of the data path and serves as the main component of the 
.control path. The microprocessor drives the SCSI control lines to 
sequence through the various bus phases and decodes all SCSI 
commands. The micro is further used in the SCSI interface to 
report all errors encountered and to transfer messages to the 
host. 

The microprocessor al so performs the main control 1 ing functions 
on the QIC-36 interface. These include track select, motion 
control and cartridge status (in or out). 
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~ MICROCODE STRUCTURE 

The control 1 ing microcode for the ACB-3530 is preprogrammed in 
16K of (Ep)ROM memory. This firmware contains all routines 
necessary to properly interface to the SCSI bus and the QIC-36 
interface and to control the tape data path. Figure 2-2 contains 
a basic flow chart for the control 1 er firmware. 

POWER UP 
RESET 

HARD 
SCSI RESET 

DIAGNOSTICS 

r-----+ IDLE LOOP 
SELECTION? --

NO CHECK 
TARGET 

ID 

YES 

COMMAND 
REPROCESSING 

SHARED SUBROUTINES 

TAPE ~ WRITE DISCONNECT! 
MOTION DATA DATA RECONNECT 

I I 
NORMAL EXIT ERROR EXIT 

NO COMMAND 
COMPLETED 

? 

YES 

CLEAN-UP 
POST 

PROCESSING 

Figure 2-2. ACB-3530 Controlling Firmware. 
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3.0 INSTALLATION OF THE ACB-3530 

The ACB-3530 is designed to provide the performance and 
flexibility required to reliably operate a QIC-36 1/4" tape 
drive for streaming backup of system data. Some basic 
installation steps are required to assure proper board operation. 

3....l. UNPACKING 

The ACB-3530 is shipped in a protective carton with shock 
absorbing and static, protection material completely surrounding 
the card. The carton should be examined for external damage as it 
is opened. The cards are physically inspected prior to packaging, 
any damage noted should be reported immediately. 

CAUTION- All circuit boards containing VLSI circuitry have some 
sensitivity to electro-static discharge. The ACB-3530 is no 
exception. Proper handling precautions, including personnel 
and work surface grounding, should be taken to prevent circuit 
stress which can cause component fail ure • 

.3....2. PERPARATION m: INSTALLATION .ABBA 

The ACB-3530 is generally designed into the physical host system 
or a peripheral subsystem. Proper attention should be given to 
the location of the ACB-3530 to assure the necessary ventilation, 
install ation cl earances and cabl ing pa ths are prov ided. 

~~ MOUNTING CONSIDERATIONS 

The ACB-3530 can be physically mounted using the 4 mounting 
holes. These holes are in locations compatible with standard QIC-
02 controllers for mounting onto the drive. The controller can 
also be mounted onto custom designed brackets for alternate 
mechanical req ui rements. Care must be taken, however, to consider 
the physical forcee the system will be subject to. No conductive 
material should corne in contact with the ACB-3530 PC card. 
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3.2.2 ~ CONSIDERATIONS 

The ACB-3530 and all other partially shielded electronic devices 
are sensitive to high power, high frequency or magnetic sources. 
The controller should be protected from such sources. In 
particular, unshielded switching power supplies should be 
physically isolated form all electronic boards and 
interconnecting cabl eSt Addi tional cable shiel ding may be 
required in some environments. 

l.a.l ACB-35 30 CABLING 

The ACB-3530 is connected into the host ~stem or subsystem using 
board connectors J1, J2 and J3. The connectors are used as 
follows: 

J1- 50 Pin QIC-36 Connector 
J2- 4 Pin Power Connector 
J3- 50 Pin SCSI Connector 

(Section 4.1) 
(Section 3.3.1) 

(Section 5 .2) 

Figure 3-1 shows proper system cabling. Take care to note pin 1 
orientations of all connectors. These are easily found by 
locating the square solder pad on the solder side of the PC 
board. 

Note: If the ACB-3530 is not the 1 ast controll er on the SCSI bus, 
the SCSI terminators, RPl, RP2 and RP6 should be removed. 

SCSI 
HOST 

ADAPTER 
J3 

J2 

ACB-3530 J1 
QIC-36 

TAPE 
DRIVE 

Figure 3-1. ACB-3530 S¥stem cabling 
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3.3.1 ACB-3530 POWER CONNECTOR, .aI2. 

Figure 3-2 shows the pin assignments for power connector, J2. The 
sugg_ested mating connector to J2 is AMP P/Nl-480424-0 or 
equivalent. 

1
...- +12V 

® + 12V RETURN 

@ +5V RETURN 

B +5V 

Figure 3-2. Power Connector, J2, Pin Assignments 

3.aJ. ACB-35 30 CONFIGURATION 

The ACB-3530 req uires a minimum of hardware setup. Four jumper 
pairs on header J4 configure the controller SCSI bus address 
and type of attached tape dr ive (optional). One jumper pair at J5 
enables and disables SCSI bus parity. 

The function of each jumper pair on J4 is shown in Table 3-1, 
sections 3.4.1 and 3.4.2 detail these functions. 

Table 3-1 ACB-3530 Configuration Jumpers, J4 

GOO H - SCSI Bus Address 20 

E 0 0 F - SCSI Bus Address 21 

COO D - SCSI Bus Address 22 

A 0 0 B - 4/9 Track Tape (optional) 

3.4.1 ~ ~ ADDRESS 

The install ation of jumper s C-D, E-F and G-H set the address ID 
of the ACB-3530 on the SCSI bus. SCSI devices can have bus 
addresses of 0 to 7, however no two devices may have the same 
address. A jumper installed indicates a logical 1 bit address. 
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3.4.2 ~ TRACK ~ DRIVE (optional) 

The installation of jumper A-B indicates whether the attached 
tape drive is a 4 or 9 track drive. This jumper is optional in 
that the Mode Sel ect (15 H) and Set Parameters (06H) command can 
also be used to indicate thi.s. The A-B jumper installed 
corresponds to a 4 track tape drive. 

3....~ ~ Jll!S PARITY ENABLE 

The installation of jumper, JS in the A-B position, will enable 
the ACB-3530 to check odd bus parity on all data transferred from 
the host. This jumper in the B-C position will disable bus parity 
checking. If the a ttached host does not generate pari ty, pari ty 
must be disabled. The ACB-3530 will always generate odd parity on 
data transferred to the host • 

.3.a5... POWERING.QB %lIB ACB-35 30 

The ACB-3530, once properly cabled and configured, can be 
powered-on. Power should not be applied to the controller if 
activity is present on the attached SCSI bus. The electrical 
nature of the components typically used to drive this interface 
could interrupt bus activity. 

Upon power-on, the control 1 er will execute internal diagnostics 
checking the heal th of the maj or components of the control 1 er. 
This self test lasts approximately 10 seconds, any attempt to 
access the controller during this period will result in an SCSI 
Busy status. 

If a cartridge is installed in the attached drive at power-on, 
the controller will rewind it to BOT to prepare for read and 
w ri te acce sse s. 

If a cartridge is installed some time after power~on, it will be 
rewound by the controller upon insertion. 

The controller will present a Busy status to any access attempts 
made during the power-on or cartridge insertion tape rewind. 
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4.0 QIC-36 1/4 w STREAMING TAPE INTERFACE 

The QIC-36 interface provides a low cost, high performance, 
standard interface for attaching a 1/4" streaming tape drive to 
intell igent controller/formatters. This sections describes the 
interface between the ACB-3530 and a QIC-36 tape drive. 

~ OIC-36 INTERFACE SIGNALS 

The QIC-36 interface is implemented through a 50 pin dual in-line 
header located at position Jl on the ACB-3530. The suggested 
mat i n g co nne ct 0 r is 3 M P / N 3 425 - 6 0 X X, 3 425 -7 0 X X 0 r eq u i val en t. 
Maximum cable length is 10 feet (3 meters). 

The connector pins are numbered 1 to 50. All odd pins are signal 
ret urns and are connected to the control 1 er board ground. Tabl e 
4-1 shows Jl pin assignments. 

Table 4-1. QIC-36, Jl, connector Pin Assignments 

Return 

Return 

1 10 01 2 
3 10 0 4 
500 6 
700 8 
9 0 0 10 
11 0 0 12 
13 0 0 14 
15 0 0 16 
17 0 0 18 
19 0 0 20 
21 0 0 22 
23 0 0 24 
25 0 0 26 
27 0 01 28 
29 0 0 I 30 
31 0 01 32 
33 0 0 I 34 
35 0 0 I 36 
37 0 0 I 38 
39 0 0 I 40 
41 0 0 I 42 
43 0 01 44 
45 0 0 I 46 
47 0 0 I 48 
49 0 01 50 
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GO­
REV­
TR3-
TR2-
TR1-
TRO­
RST­
DS3-
DS2-
DS1-
DSO­
HC­
RDP­
UTH­
LTH­
SLD­
CIN­
USF­
TCH­
WDA­
WDA+ 
TDH­
HSD­
WEN­
EEN-

Source 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
D 
D 
D 
D 
D 
D 
D 
C 
C 
C 
C 
C 
C 

4-1 

Description 

Tape Motion Enabl e 
Tape Direction Control 
Track Select 2~ 
Track Select 2 
Track Select 2~ 
Track Select 2 
Reset (Initialize Drive) 
Reserved (not used) 
Reserved (not used) 
Reserved (not used) 
Dr ive Select 0 
High Write Current 
Read Data (Pulse Output) 
Upper Tape Position Code 
Lower Tape Position Code 
Drive Select Response 
Cartridge In Place 
Unsafe (No Write Protect) 
Capstan Tachometer Pulse 
Write Data Signal -
Write Data Signal + 
Threshold (35% Read Mrgn) 
High Speed Slew Select 
Wri te Enable 
Erase Enabl e 
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A detail of the QIC-36 interface signals follows: 

Go (Go-): Assertion of GO- causes a start tape motion sequence 
in the direction specified by the state of REV-. 

Reverse (REV-): Assertion of REV- will cause tape 'motion in the 
rever se dire ction if GO- is asserted. Dea ssertion of 
REV- will cause tape motion in the forward direction. 

Track Select (TRO-, TRI-, TR2-, TR3-): Assertion of the track 
select signals will result in the selection of track 0 
through 3,on a 4 track drive, or 0 through 8, on a 9 
track drive. Track selection is made through binary 
assertion of these lines with TRO- the least 
signif icant. 

Reset (RST-): Assertion RST- will cause the tape drive to 
reinitialize. This sequence differs between drive 
vendor s. 

Drive Select (DSO-)/ Drive Selected (SLD-): The assertion of 
DSO- selects the attached tape drive to allow all tape 
operations to proceed. The drive selected signal (SLD-) 
will be asserted by the drive in response to selection. 

High Current (HC-): Assertion of HC- enables the tape drive to 
use a higher write current when writing to the drive. 

Read Data Pul ses (RDP-): Serial read data is passed to the 
controll er as a pul se for every fl ux change. Since no 
read enable is required, Read Data Pulses will be 
pre sent any time da ta pa sses under the tape read head 
and DSO- is asserted. 

Upper Tape HoI e (UTH-)/ Lower Tape HoI e (LTH-): The UTH- and 
LTH- signals are generated by the drive to indicate 
some media status. The BOT, Load Point, Early Warning 
and EOT tape holes are encoded to produce an output 
code indicating specific positions of the tape. 

Cartridge In (CIN-): The CIN- signal is asserted by the drive 
when a cartr i dge tape is fully install ed and DSO- is 
asserted. The 1 ine is deasserted when the cartridge is 
removed. 

Unsafe (USF-): The USF- signal is asserted by the drive to 
indicate that the installed cartridge is not write 
protected. This signal will be asserted when the write 
prote ct pI ug is in the unsafe po si tion a'nd DSO- is 
asserted. 
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Tachometer Pulses (TCH-): The tachometer pulses generated by the 
rotation of the capstan motor inform the controller 
when the tape is in motion and how fast. DSO- must be 
asserted for this signal to be val id. 

write Data (WDA+, WDA-): WDA line are differentially driven and 
contain tape write data from the controller. WEN- must 
be assserted prior to wri ting to the tape. 

Threshold (THD-): Assertion of THD- invokes a 35% qual ifying 
amplitude for the read signal. This is typically used 
to el iminate marginal tape recording areas. 

High Speed (HSD-): Assetrion of HSD- causes 30ips tape drive to 
operate at 90 ips speed. 

Write Enable (WEN-): Assertion of WEN- allows write data to be 
written to the tape. 

Erase Enable (EEN-): Assertion of EEN- enables erase current to 
the full tape width erase head. DSO- and TRO- must also 
be asserted. 

L.2. BLOCK FORMAT 

The ACB-3530 is designed to read and write user data, control 
information and file marks in the OlC-24 and OlC-11 media 
formats. Both media format standards are supported with a 512 
byte block size and are shown in Figure 4-1. 

NUMBER 12.5 (MIN.) 

1 

05

1 

512 

1 1 

2 

1 
OF BYTES 

GAP SYNC DATA BLOCK CRe 
NUMBER 

QIC-11 BLOCK FORMAT 

I 1 1 1 

NUMBER 13.0 (MIN.) 05 512 4 2 OF BYTES 

GAP SYNC DATA BLOCK CRe 
NUMBER 

QIC-24 BLOCK FORMAT 

Figure 4-1. OlC-11 and OlC-24 Block Format 
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4.2.1 ~ KARKS 

Data blocks can be used to create "marks" on the tape, typically 
between recorded files. File marks are written to the tape when 
specified by the host using a unique data pattern in the 512 byte 
data field. The host can then use file marks as boundaries for 
spacing and streaming reads. 

L..3. TRACK LAY0Jn 

Data is read and written in a serpentine fashion between the tape 
early warning holesl Load point and Early warning. When the 
controller encounters the end of a track, the tape reverses 
direction and continues the read or write. Even numbered tracks 
are recorded while the tape is moving forward. Odd numbered 
tracks are recorded while the tape is moving backward. The 
controller reports an overflow state when the end of the last 
track is enco untered (Ear ly War ning). Whil e w ri ting on track 0, 
the tape erase head will be activated ahead of the write data. 
Figure 4-2 shows the 1 ayout of an entire 1/4" tape and the 
relative location of the tape postioning holes. 

"FORWARD" DIRECTION 
OF TAPE TRAVEL (OXIDE 
SIDE OF TAPE SHOWN) 

TRACK a 111111111 ~ I III ~ 1111 ~ 11111 0 0 0 
TRACK 1 1111 11111111 " " 4 1111111" I " 

o 0 0 TRACK 2 111111111111" II I 111111111111 0 0 0 

• 

TRACK 3 11111111 " " 1111 ~~ 111111111" 
~------------~ 

l18' L18" I 18"J ~ t dJ6" l18" I 18" J 18J' 
END OF WARNING RECORDING BEGINNING 

TAPE HOLES ZONE ZONE OF TAPE 
48" WARNING HOLES 

PHYSICAL ZONE PHYSICAL 
END OF J I BEGINNING 
TAPE END EARLY LOAD BEGINNING OF TAPE 

OF TAPE WARNING POINT OF TAPE 
POSITION POSITION 

Figure 4-2. 1/4" Tape Layout 
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~~ MEDIA DEFECT HANDLING 

The ACB-3530 checks each block on the tape for good eRC as it is 
being written. However, since the tape read head trails the write 
head by about 300 bytes, the eRe results for a given block (block 
N) are not known until the next block w ri te has begun. The 
controller, therefore, assumes that the prev ious block will check 
correctly and begins writing the next block as such. 

I f th e CR C c he c k s h 0 u 1 d f ail, ty pi ca 11 y due to a me d i a de f e ct , 
the ACB-3530 will complete the current block write (N+l) and then 
rewrite the previous block (N). This alternation between Nand 
N+l will continue, until a successful CRe check of block N is 
achieved or 16 unsuccessful wri tes have been attempted. If block 
Nwere the last block to be written, it would be repeated until a 
good CRe check is made. This resul ts in the last block of each 
write to be written at least twice. 

This process is effective in that the ACB-3530 will not attempt 
to read N+l until a valid read from block N is made. 
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5.0 SCSI INTERFACE DESCRIPl'ION 

This section briefly describes the SCSI protocol implemented by 
the ACB-3530. The SCSI protocols are further defined in the ANSI 
X3 T9. 2 specif ica tion, revi sion 14 B. 

~ GENERAL DESCRIPTION .Ql ~ 

The SCSI is a device independent method of interfaCing up to 8 
host computers and peripheral devices. Device independence 
relates to the abiltiy to communicate with a number of peripheral 
types wi tho ut regar d to the phy si cal characte ri sti cs of the 
device (ie. # of tracks, tape capacity, etc). 

The SCSI interface, based on the IBM block mul tiplexer I/O 
channel, provides optimum performance in host to host and host to 
peripheral communication. The SCSI is implemented through a 50 
pin ribbon cable that is daisy chained to all attached hosts and 
peripheral controll ers. The SCSI can support up to 8 devices. A 
single device, such as a disk.controller, can support a number of 
peripheral s. The daisy chained SCSI cable must be terminated at 
both ends. Figure 5-1 shows the ACB-3530 in a typical SCSI 
conf i gura tion. 

Communi ca ti on occur s across the bus in an Req ue st/Acknow 1 edge, 
asynchronous fashion. The asynchronous b~ndwidth of the SCSI bus 
is 1.5 Mbyte/sec maximum. When two dev ices communicate across the 
bus, the device initiating the command assumes an INITIATOR role, 
the other device required to execute the command is designated as 
the TARGET. Host computers are almost always INITIATORs, 
controllers are almost always TARGETs in SCSI transactions. 
Commands are transferred and executed across the bus using a 
number of bus "phases." The phases determine what type of 
information (command, data, status, etc.) is being transferred 
at any 9i ven time. 

In order to execute a command, the INITIATOR (host) must first 
gain co ntr 01 of the SCSI bus, thi s is accompl i shed through 
arbitration. The host then selects the required controller: From 
this point on, the controller determines all bus phases and byte 
transfers. The host interface must make no assumption regarding 
the sequence of bus phases, as error conditions can cause the 
controller to change the bus state in the middle of command and 
da ta transf er s. 
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50 PIN 
RIBBON 

CABLE 

AHA-1530 
MUL,;BUS 

HOST 
ADAf:'-:"ER 

ACB-5500 
DiSK 

CONTI?OLLtR 

ACB-3530 
TAPE 

CONT~OLLER 

Figure 5-1. Typical SCSI Configuration 
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5.....2. .s.cB.I JmS SIGNALS 

The SCSI bus contains 9 control signals, controlling the bus 
phase and all byte transfers, and 9 data signals. The interface 
is implemented using a 50 pin dual in-line header at location J3. 
All odd numbered pins are ground. The suggested mating connector 
is 3M PiN 3425-60XX, 3425-70XX or equivalent. 

Table 5-1 shows the SCSI, J3, pin assignments. 

Table 5-1. SCSI Connector, J3, Pin Assignments 

Return 

Return 
N/C 

Return 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Return 

I 
3 
5 
7 
9 
11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 
41 
43 
45 
47 
49 

o 0 2 
o 0 4 
0 0 6 
o 0 8 
o 0 10 
o 0 12 
o 0 14 
o 0 16 
o 0 18 
0 0 20 
o 0 22 
o 0 24 
o 0 26 
0 0 28 

10 0 30 
10 01 32 
10 01 34 
10 01 36 
10 01 38 
10 01 40 
10 01 42 
10 01 44 
10 01 46 
10 0 I 48 
10 01 50 

Signal Description 

DBO- Data Bit 0 
DBl- Data Bi t 1 
DB2- Data Bit 2 
DB3- Data bi t 3 
DB4- Data Bit 4 
DBS- Data Bit 5 
DB6- Data Bit 6 
DB7- Data Bit 7 
DBP- SCSI Bus Pari ty Bit 
GND Ground 
GND Ground 
GND Ground 
TIWR Bus Termina tor Power 
GND Ground 
GND Ground 
ATN- Attention 
GND Ground 
BSY- Busy 
ACK- Acknow ledge 
RST- Reset 
MSG- Message. 
SEL- Select 
C/D- Control/Data 
REQ- Req uest 
1/0- Input/Output 

A description of each signal is as follows: 

Busy (BSY-): BSY- is an "or-tied" signal that indicates that the 
bus is in use. The ACB-3530 will assert bu~ upon being 
sel ected by an SCSI host. 

Select· (SEL-): SEL- is an "or-tied" signal that is used to 
sel ect an SCSI dev ice. The SEL- line can be used by a 
ho st to sel e ct a co ntroll er to i ni tia te a command or by 
a controller to reselect a host to complete a command 
(see Section 5.3). 
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Input/Output (I/O-): I/O is driven by the controller to indicate 
the direction of information transfers on the SCSI bus 
relative to the host. Assertion of this signal, In, 
indicates a controller to host transfer. Out indicates 
a host to controller transfer. 

Control/Data (C/D-): C/D- is driven by the controller to 
indicate whether a control or data byte is being 
transferred across the bus. The type of control 
information is indicated by the I/O line. Inbound, 
controll er to INITATOR, control infotmation is sta tus. 
Outbound control information is commands. I/O also 
indicates the direction of data transfers. 

Message (MSG-): MSG is driven by the controller to indicate a 
request to send or receive an SCSI message. This signal 
will be asserted when the controller desires to send a 
message or in response to the host asserting ATN-, 
indicating a host request to send a message. 

Attention (ATN-): ATN- is dr i v en by the host to indi ca te a 
r eq u est tot ran sf era me s sag e tot h e s e 1 e c ted 
controller. 

Request (RElJ-): REl;l- is driven by the controller to initiate the 
REQ/ACK asynchronous handshake of a byte of information 
to or from the host. The type of information is 
indicated by the C/D-, I/O- and MSG- signals. 

Acknowledge (ACK-): ACK- is driven by the host to complete the 
REQ/ACK asynchronous handshake of a byte of information 
to or f rom the host. 

Data Bits and Parity (DBO- to DB7-, DBP-): The SCSI contains an 
8 bit parallel bus, plus odd parity. DBO- is the least 
signif icant. 

ACB-35 3 0 User s Manual 5-4 400112-00A 



L.3. ~ JlIlS PHASES 

The SCSI bus has eight distinct operational phases that are 
controlled by the ACB-3530 by the assertion of one or more of; 
C/O, I/O, MSG, SEL and BSY. The eight phases are: 

o Bus Free 
o Arbitration 
o Selection 
oRe-selection 
o Command * 
o Data * 
o status * 
o Message * 

* Information transfer phases 

In execution of SCSI opera tions, the bus w ill seq uence through a 
number of these phases. When the bus is between phases, the BSY, 
SEL, REQ and ACK si gnal s may not change. The C/D, I/O, MSG and 
da ta I ines may change. 

The following sections describe the sequence of events contained 
within each bus phase, refer to figure 5-2 and section 5.5 for 
relative bus timing. 

5.3.1 ~ ~ PHASE 

The Bus Free phase, indicating that the bus is free and available 
for use is entered by the deassertion and passive release of all 
bus signals. At the completion of an SCSI operation, the active 
device(s) must deassert all bus signals within 800 nS of 
releasing BSY. 

SCSI devices sense the Bus Free phase when SEL and BSY are 
deasserted and the Reset condition is not active 

5.3.2 ARBITRATION PHASE 

The Arbitration phase allows one SCSI device to gain conntrol of 
the bus in systems where more than one device may require the use 
of the bus. Systems with one host and SCSI devices that do not 
support reconnection may skip this phase by entering the 
Selection phase directly from Bus Free. 

The sequence of arbitrating for the bus is as follows: 

1) Wait for Bus Free phase: deassertion of both SEL and BSY. 

2) After Bus Free is detected, the arbitrating device waits 
a minimum of 800 nS (bus free delay) to assert BSY and 
the da ta bi t cor res ponding to the dev i ce l s SCS I address 
ID. 
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3) The arbitrating device then looks on the data bus for an 
ID of higher priority. If no higher priority IDs are 
present, the device has won control of the bus. If higher 
pr ior i ty IDs exi st the dev ice retur ns to step 1. 

4) After winning arbitration, the device asserts SEL and 
enters the Selection or Reselection phase. 

5.3.3 SELECTION PHASE 

The Selection phase allows an INITIATOR (host) with control of 
the bus to select a TARGET (controller) to initiate an SCSI 
command. 

The sequence for a host to select a controller is as follows: 

1) To select a device in nonarbitrating systems, the host 
asserts the controller ID address bit and optionally 
asserts its own ID. 

When selecting a device from the Arbitration phase, the­
host alreaqy has SEL asserted (along with BSY). The host 
asserts the controller ID and its own ID and then 
deasserts BSY. 

2) On detecting the simul taneous condition of SEL and its 
own ID asserted, and I/O and BSY not asserted, the 
selected controller examines the data bus for the host ID 
and responds by asser ting BSY. 

3) The host then deasserts SEL and ID address data bits. 

~~ RESELECTION PHASE 

The Resel ection phase is used to re-establ ish a connection 
between a host and controller in order to continue a disconnected 
operatio~ This phase is entered from the Arbitration phase. Like 
the Selection phase, the SCSI device with control of the bus has 
both SEL and BSY asserted. The Reselection phase differs ftom the 
Selection phase by the asser tion of I/O. 

The sequence for a controller to reselect a host is as follows: 

1) The co n t r 0 lIe r ass e r t s I/O and the d a tab its 
corresponding to its own ID address and the desired host 
ID address. The controll er then deasserts BSY. 

2) On detecting the simul taneous condi tion of SEL, I/O and 
its own ID asserted and BSY not asserted, the reselected 
host examines the data bus for the controller ID and 
responds by asserting BSY. 
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3) After detecting the assertion of BSY, the controller also 
drives BSY and then releases SEL and the 10 address bits. 

4) The ho st then deasserts BSY 1 eav ing the bus in the same 
state as at the completion of the Selection phase. 

5 .3.5 INFORMATION TRANSFER PHASES 

The Command, Data, status and Message phases are used to transfer 
data or control information across the data bus. 

The C/D, I/O and MSG signals are used to differentiate the 
various information transfer phases. These signals are not 
considered val id unl ess REX;l is asserted. Tabl e 5 -2 shows the bus 
phases related to the C/o, I/O and MSG signals. 

Table 5-2. Information Transfer Phases 

Signal 
Direction of 

MSG ~ USJ Phase Infromation ~ 

0 0 0 Data Out Phase Host to ACB-3530 
0 0 1 Data In Phase ACB-3530 to host 
0 1 0 Command Phase Host to ACB-3530 
0 1 1 Stat us phase ACB-3530 to Host 
1 0 0 - Not Used 
1 0 1 - Not Used 
1 1 0 Message Out Phase Host to ACB-35 30 
1 1 1 Message In phase ACB-3530 to Host 

Note: "1" indicates signal assertion (SCSI bus signals are 
negative true) 

The Information Transfer Phases use the REQ/ACK handshake to 
control data transfers. Each REQ/ACK allows the transfer of one 
byte of data. The handshake starts with the controller asserting 
the Rm signal, requesting a byte transfer. The host responds by 
reading or writing a byte of data from/to the bus and asserts 
ACK. The controller then deasserts REQ, causing the host to 
deassert ACK. See Figure 5-2. 
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CONTROLLER REQ X'- CONTROLLER PRESENTS DATA 
\ / 0 

\ r HOST ACK £ HOST TAKES DATA 0 

CONTROLLER DATA -----( )------< 
ACB-3530 TO HOST TRANSFER 

/ CONTROLLER REQ / CONTROLLER TAKES DATA~ 0 

o -------£ HOST PRESENTS DATA 

HOST ACK 

HOST DATA - - - - - - - -<~ __________ ----J>- - - - - --c= 
HOST TO ACB-3530 TRANSFER 

1 = SIGNAL ASSERTED 
o = SIGNAL DEASSERTED 

Figure 5-2. REO/ACK Handshake 

A controller to host data transfer (I/O asserted) occurs with the 
ACB-3530 placing data on the bus, assuring it is valid at the 
host interface, and asserting REO. The host then reads the data 
and asserts ACK. 

A host to controller transfer (I/O deasserted) occurs with the 
controller asserting REQ, requesting a byte of data from the 
host. The host places data on the bus, assuring it is valid at 
the controller interface, and asserts ACK. 

The BSY signal remains asserted throughout the Information 
Transfer Phases. 
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5 .3.5.1 COMMAND PHASE 
, 

The Command phase is used by the ACB-3530 to obtain Command 
Descriptor Blocks (CDB) from the host. The sequence for a command 
transfer is as follows: 

1) A host, in order to execute a command, arbitrates for 
the bus (if arbitrating system) and selects the ACB-3530. 

2) The ACB-3530 becomes selected and places the bus in a 
Command phase wi th REXl asserted. 

3) The command is passed, in a 6 byte block, to the ACB-3530 
using the REQ/ACK handshake and begins execution. 

Section 5.6 detail s the content of an SCSI Command Descr iptor 
Block. 

5 • 3 .5 .2 DA TA PH AS E 

The Data phase includes both Data In and Data Out. The Data In 
phase is used by the ACB-3530 to transfer tape data or control 
information (ie. error codes or configuration data) to the host. 
The Data Out phase is used by the host to transfer tape write 
data or control information to the ACB-3530. 

The Data phase is typically entered after the Command phase and 
like command transfers, data is transferred using a REQ/ACK 
handshaking. 

5 • 3 .5 • 3 STATU S PH AS E 

The Status phase is used by the ACB-3530 to inform the host of 
the state in which the last command completed. ,The controll er can 
enter the Status phase at any time to indicate a detected error. 
If an error is detected during the 6 byte command transfer, the 
ACB-3530 will transfer all 6 bytes and then enter the Status 
phase. The controller will immediately invoke the Status phase if 
an error is encountered during a data transfer. Status 
information is transferred in a single byte from the controller 
to host. Section 5.7 details the SCSI status informatio~ 

5 .3 .5 .4 MESSAGE PH AS E 

The Message Phase incl udes both Message In and Message Out. The 
Message In phase is used by the ACB-3530 to transfer a control 
message to the host (ie. prepare to disconnect). The Message Out 
phase is used by the host to transfer a control message to the 
controller (ie. abort operation). In order to enter the Message 
Out phase the host must assert the ATN line which causes the 
controller to accept the message. Sectio.n 5.8 details the 
messages supported by the ACB-3530. 
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5.3.6 ~ ~ PHASE SEOUENCING 

The execution of commands typically consists of a number of SCSI 
bus phases. Figure 5-3 shows a typical sequence of bus phases. 

ERROR 

ERROR 

BUS FREE PHASE 

ARBITRATION PHASE: HOST 
ARBITRATES AND GAINS CONTROL 

OF BUS. 

SELECTION PHASE: HOST 
SELECTS CONTROLLER. 

COMMAND PHASE: HOST 
TRANSFERS 6 BYTE 

COMMAND TO CONTROLLER 
WITH REQ/ACK HANDSHAKE. 

DATA PHASE: DATA 
TRANSFERRED TO OR FROM 

THE HOST. 

STATUS PHASE: CONTROLLER 
REPORTS STATUS TO HOST. 

MESSAGE PHASE: COMPLETION 
MESSAGE OOH TRANSFERRED 

TO HOST. 

BUS FREE PHASE 

-

Figure 5 -3. 
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'.' ." .. : ... : ....... :.: ...... ( .. i· 

MESSAGE PHASE: CONTROLLER 
INFORMS HOST OF DISCONNECTION. 

-SAVE DATA POINTERS 
DISCONNECT . '.' ...... . 

BUS FREE PHASE 

ARBITRATION PHASE: CONTROLLERi},C? 
ARBITRATES TO RECONNECT AND>:;.> 

GAINS CONTROL OF THE BUS.,' 

"1· .....) ..• : ......... . 
t .........J) .. . 

RESELECTION PHASE: 
CONTROLLER RECONNECTS 

TO HOST. 

SCSI Bus Phase Sequencing 
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~ ~ coNDITIONS 

The SCSI bus has two conditions that can interrupt normal phase 
sequencing and initiate certain device activity. These are the 
Attention and Reset Condition. 

5.4.1 ATTENTIONCONPITION 

The Attention condition allows the host to signal the ACB-3530 of 
a wai ting message. The ACB-3530 accesses the message by invoking 
a Message Out phase and handshaking the message from the host. 

The host may create the Attention condition by asserting ATN at 
any time except during the Arbitration and Bus Free phase. When 
the message byte is to be transferred the host deasserts the ATN 
signal once the Message Out phase is entered. 

The ACB-3530 may not be able to respond to the Attention 
condition immediatly so the host must continue to support the 
other bus phases while ATN is asserted. 

5.4.2 RESET CONDITION 

The Reset condi tion is used by the host to cl ear all dev ices from 
the SCSI bus. This condition is created by asserting the RST 
signal. 

Reset can occur at any time and takes precedence over all other 
bus phases and conditions. On reset, all devices immediately 
deassert and passively release all bus signals, thus entering a 
B us Free phase. 

The RST signal must stay asser ted for at 1 east 25 uS, whil e 
asserted, no other bus signals can be assumed valid. 

The ACB-3530 supports the SCSI "hard" reset mode. Upon reset, the 
ACB-3530 releases all bus signals and immediatly clears any 
commands in process. The ACB-3530 will also rewind the tape to 
BOT. 

The next command to the ACB-3530 after reset will result in a 
Check status. The Request Sense (15 H) command will return a sense 
key Uni t Attention (6). 

5...5.. £S1.B1l.S TIMING 

SCSI bus timing is shown in Figure 5 -4. The SCSI specif ication 
can provide further timing detail if required. 
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~~~~------~-----.~~~ 

j 

I 

Arbitration 10 S 

Bus InItiator trIes 
Free to get buS 

,~~--------~~ --v Systems With 
• no arbttralton 
• start here 

: r- _ --'£~~~E~I~N_: ____ .. 

Initiator ID & target 10 

Inlhator oas bus and 
selects target 

\ 

!,It- ARBITRATiON ~ i\r- PHASE --v' 
~ After Intilator sees 

K== SELECTION ~ 
IRESELECTIONI 

L 
PHASE 

1""lator asserts data bus 
With deslTed target s 10 & 

OBI7i ~ ~,~~te~'tg~:;~~~t~t$lor arbltratron 
assertedllt walts a 
min of bus tree 
delay ana a max of 
bus set delay and 

asserts BSV and Its 
own 10 on the data 
bus l 
:h~~~U~'s JEte are not L 

rts own (Initiator) to iFor 
RESELECTlON, 10 IS also 
asserted I 

After two deskew delays 
Note 
OB(PI = Data partty loddl 
Partty IS not valid 
durtng arbitration 
The use of partty IS a 
system option 
Note 
In a typical system, a computer s 
host adapter will act as the 
Inrtlator and an 110 

deVice s controt unit Wilt act 
as the "target 

Alte< the arbitration 

l 
detay the Inlhator 
cnecks the data bus 
and clears Itself from 
arbrtraliOn If a higher 

~:~~r~~~i~ '~nBi~~ ~us 

'II "SEL" IS asserted 

l 
dUTing arbitration by 
another deVice, the 
Inillator Wilt rmmed,­
atety clear Itself from 
arbrtratlon (within 
"bus clear delay" lime) 

II the ,"rflator deter­
mines that ItS own 10 
IS the highest asserted 
then It may not Change 
any hnes until after 
wailing two 'bus settle 
delays I 

L 
the Initiator drops' BSY 

The selected target sees 
the condition 01 BSY not 

l 
asserted while SEL & liS 
10 are asserted The target 
rsStyonas by asserting 

After twodeske'" delayS 
Ihe Inltlalor drops SEL 

L
and may Change the data 
lines 

Note After ,",t,ator drops 
SEL It IS the only bus 

l 
deVice that can asselt 

ACK and A TN land the 
data lines If 'tiD IS nor 
asserted Ilndlcahng out· 
pur from InltlatOTI 

Note After the target sees 
drop of'SEL the larget IS 

l 
the onty bus deVice Ihat 
can assert BSv CIO 
"110 'MSG 'REO 'and 
the data Itnes If 'I/O 
IS asserted (.ndlcat'"g 
Input to the Inll,atOT) 

Note fn systems In which the arbllrahOn phase IS nol 

:ml~~m1"t~%Llh~~~~~~~~~~~ls~~~t~c~~ ~:,?SU~ free phase 
"bus settle delay 'Then the 1nt1lator asserts the 
data bus With thedesITed target s 10 and ItS own tlnlhatonlD 
Then after two deskew delays the 1""lator asserts "SEL 
Then as descTlbed above the target responds 
With BSY and the Inttlator drops "SEL 

~~t~sI3Es l~h~~:s:':~~R~~~olE~dTI~N 

Figure 5 -4. SCSI Bus Timing 
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(Busy) +BSY 

(Select) +SEL 

(Control.'Data) -+-C'D 

(InputJOutput) .. 110 

(Request) +REQ 

(Acknowledge) +ACK 

(Attention) +ATN 

(Message) +MSG 

(Reset) +RST 

(Data Bit) ... DB (7-0P) 

. Bus settle delay' 1400 nSi 

T ar Ct-~ r f'av€'~;5 
CO n;!"fICl'1C f!OrTl 
In'~lato' 

Last CMD byte 

K=== COMMAND PHASE "===1 
L Targp'JSSerts 

L
CD ar,caoes 0.01 

aSSe'll 0 0: 
MSG 

AI!e' a buS 

L 
sel'led"a·,la r 
ge: as Sf'll REO 

Inlllatr.' puts 

L 
data 'commandl or 
the 0.;5 anc asse'ls 
ACK 

Targel ",ailS a 
aeSkb\ d€ta~ 

L 
la.es the data & 
ther, o'ops REO 

Note Tc malntarn ANSI 
compall~!lhl~ InlTlato! 
shOuld del'ew the data 

InltlalO: Crops 
ACK & data 

~DATAPHASE 
bRead peflpheral deVice 

L Taraet asserts 110 and does no! assert C/O or 

L 
MSG Targel then wall~ at least a· bus sell Ie 

dela, be'ore assertrng qED 

Targe! also puts data on the bust at least 

L 
deskew dela)" belore the assertIon of REO 

Initiator takes data ana asserts ACK 

L Data are no longer guaranteed I/alio 

LTarget drops REO 

L InItiator drops ACK 

~. Wflte peflpheral Oel/lce 

L Ta lget asserts ·REO and does not assert 

L 
110 C/O orMSG 

Initiator asserts· ACK & data 

L Target warts a· deske", delay then takes 
the data & then drops REO 

L Data are no longer guaranteed valid 

L Initiator drops ACK 

Figure 5 -4. SCSI Bus Timing (con't) 
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-~ r-- DeSkew Delay TIme 145 nSI 
Tf'\" .je:d, a!lo.Ns ':"r ~5 fl5 

(Busy) ... BSY fe::o:!v~' ~ ... e", .If'd 10 ~s 
(,~h!p SId:'" 

: ' 
(Select) "'SEL 

(Control Data) -CD -1 i\ 

(Input'Output) -10 ~I 1\ 
- -

: 
I 

(Request) -REO If 

(Acknowledge) ... ACK 

(Attention) "'ATN 

(Message) +MSG 

/ : " : : I , 

(Reset) ... RST i i 
: I 

(Data Bit) "'DB (7-0.P) [£;').. 

~\atuso,1e 
Status by Ie 
Targel 
!eques!s 

Inlllato' '.0 K= take staluS ~ 
I STATUS 

PHASE L IfnOlngslalusl 

l 
T~~ge!;s~eols 
ana does not 
assert MSG 
Alter a bus 
settle delay 
It asserts 

REO 

Target also 

l 
asserts data 
IstaluS! at 
least a des· 

~:~,aeei~b 

InItiator lakes 

L 
data ana asserts 

ACK 

Data are no long· 
~ra?'dar anteed 

L T~E~et orops 

L InitIator drops 
ACK In 

response to Ihe 
drop ot REO 

Note In theory 
more than one 
stalus byte 
coulo be sent 

I 
; 

J 

j 

/ I\. 
/ 

I 
" 

j I 

I 
I 

I I 

I, Lv;;:).. 
~essageoyte 

Targel reQu~sts 
Inlt!atcr!o lake 
messaqe 

. Reset he'd tIme" " 25 "S 
SEL reponse t,meout c 250 ms 
MAX' caOle'skew' c 10 ns 

I 
f 

~~---I 
1 

I 
1 

1\ 
I 
1 

1\ 

: 

I 

I : 

I : r----

Bus '5 
avarlahle 

~ MESSAGE =I PHASE L Iinterruplt 

~ .us~ i'r FREE vi 
~ Ta:::So~ops 

l 
Tnelnierls 

MSG Atter 
bus seltle 

delay II 
asserts REO 

Target also 

l 
asserts oata 
Imessage! at 
least a oes· 

~:~rdeel~~O 

Note Message 
sent here 

L 
COulO IndIcate 
command done 
Interrupt 

Intllator takes 

L 
data and asserts 

ACK 

Data are no long· 

l 
~ra?'dar anteeO 

T~E~et drops 

Then tnltlator 
drops 'ACK In 
response 10 the 
drop of 'REO 

Note In theory 
more than once 
message by Ie 
could be sent 

L 
BSV 10 

Ino.leate that 
the bus IS 
tre. 

Target and 
Intlrato· get 
off the bus 
IWlthln bus 
clear delay 
tlmelln 
preparalton 
lor a sub· 
seQuent 
arbItration 

Note ThiS IS an e.ample of 
a tYPical bus sequence It 
IS not a deftnlhon of bus 
protocol 

Figure 5-4. SCSI Bus Timing (con't) 
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5.....6. COMMAND DESCRIP'l'QR BLOCK 

Commands transferred from an SCSI host to the ACB-3530 are in the 
form of a 6 byte block. The command block, Command Descriptor 
Block (CDB), is a predef ined format shown in Figure 5 - • The CDB 
contains a command opcode, the peripheral device being addressed 
and the number of blocks to be accessed within that peripheral. 

The ACB-3530 supports the SCSI class 0, 6 byte, command blocks. 

Bit 

Byte 7 6 5 4 3 2 1 o 
-----+-----+-----+-----+-----+-----+-----+-----

00 Class Code I Command Opcode 
-----+-----+-----+-----+-----+-----+-----+-----

01 Logical Unit i I Vendor Unique 
-----+-----+-----+-----+-----+-----+-----+-----

02 (MSB) 
-+- -+- -+- -+- -+- -+- -+-

03 Block Count 
-+- -+- -+- -+- -+- -+- -+-

04 (LSB) 
-----+-----+-----+-----+-----+-----+-----+-----

OS Control Byte 
-----+-----+-----+-----+-----+-----+-----+-----

Figure 5 -5. Class 0 CDB Supported by the ACB-3530 

A descr iption of each COB field is as follows: 

Class Code: The class codes defined by the SCSI specification 
are 0 through 7. The ACB-35 30 suppor ts only cl ass 0, 6 
byte, commands. This field must therefore always be 
zero. 

Command Opcode: The command opcode indicates the command to be 
exectued to the controller. The opcodes defined by the 
SCSI specification are OOH through lFa. The commands 
supported by the ACB-3530 are detailed 1n Section 6.0. 

Logical Uni t Number: The 1 ogi cal uni t number ,ref er s to the 
peripheral devices attached to the SCSI controller. 
SCS I allow s f or up to 8 per ipheral s (logi cal uni ts), 
however, since the ACB-3530 only supports one QIC-36 
tape drive, this field must always be logical unit 
number O. 
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Block Count: The number of blocks field indicates the total 
number of consecutive blocks accessed. A data transfer 
will begin at the position of the tape and continue for 
the total number of blocks indicated. 

Control Byte: The control byte is used to indicate SCSI linked 
commands and is used by some vendor s for vendor unique 
features. Most ACB-3530 commands do not support any 
control byte extension& 

The definition of each field within the CDB can vary for each 
SCSI command. Refer to s~ction 6.0 for the CDB for each command 
supported. 

5.....2 COMPLETION STATUS ~ 

A byte of status information is transf,erred from the controller 
to the host during the SCSI Status phase. The status phase is 
invoked at the completion of every command. If an error state is 
encountered during data transfers or command execution, the ACB-
3530 will also invoke the Status phase. Errors encountered during 
a "buffered" write operation will be reported with the next 
command. 

Figure 5 -6 shows the Completion Status byte. 

Bit 

7 6 5 4 3 2 1 o 
+-----+-----+-----+-----+-----+-----+-----+-----+ 
I 0 I 0 I 0 IRsrvdl Bsy I 0 ICheckl 0 I 
+-----+-----+-----+-----+-----+-----+-----+-----+ 

Figure 5 -6. Completion Status Byte 

A OOH status byte at the completion of a command indicates good 
status, or proper command completion. The ACB-3530 supports three 
additional status states: Busy, Check and Reservation Conflict. 
Bits 0,2,5,6 and 7 will always be set to zero. Bits 1,3 and 4 are 
described as follows: 

Busy (bit 3): The controller is unable to accept the command 
because of the power-on self test in process or a previous 
command still in process, typically an immediate 
load/unload or rewind. This status will occur immediatly' 
after a 6 byte command is transferred. 
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Check (bit 1): An error condition prevented successful 
compl etion of the active command. The na ture of the error 
can be obtained through the Request Sense command (03H). 
This status can occur at any time during the transfer and 
execution of a command. 

Reservation Confl ict (bit 4): A reservation confl ict exists. 
When this bit is set with bit 3, Busy, the command issued 
is in confl ict with an existing tape drive reservation. 
This status can be returned as a result of a tape access 
or a reservation req uest. 

~ ~ MESSAGE SYSTEM 

The message system allows communication between an Initiator and 
an ACB-3530 f or the pur po ses of phy si cal pa th management. This 
section descr ibes the messages supported by the A03-3530. 

~~ ~ MESSAGE PESCRIPTION 

The ACB-3530 supports SCSI messages to allow disconnect/reconnect 
and provide communication between the host and controller. 

Tabl e 5 -3 shows the messages suppor ted by the ACB-35 30. 

Table 5 -3. SCSI Messages Supported by the ACB-3530 

Code (in Hexl pescription Direction 

00 Command Complete In 
02 Save Da ta Pointer In 
03 Restore Data Pointer In 
04 Disconnect In 
07 Message Reject In Out 
08 No Operation Out 
80 - FF Identify In Out 

Command Complete (OOH): The Command Complete message is sent by 
the ACB-3530 to indicate that the last command has 
terminated. This message will always follow a val id status 
byte. Immediately after this message the bus will be 
placed in the Bus Free phase. 

Save Data Pointer ( 0211): The Save Data Pointer message is sent 
by the ACB-3530 to direct the host to save the active 
command execution state prior to disconnect. The host 
typically stores pointers to command, status and data 
areas of memory related to the disconnecting command. 
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Restore Data Pointers (03 H): The Restore Data Pointers message 
is sent by the ACB-3530 to direct the host to restore tne 
most recently saved pointers for logical unit indicated in 
the preceding Identify message to the active state. 

Disconnect (04 H): The Disconnect message is sent by the ACB-3530 
to inform the host that the present physical path is going 
to be broken by disconnection. This message is always 
preceded by a Save Data Pointers message. Immediately 
after this message the bus will be placed in a Bus Free 
Phase. 

Message Reject (07 H): The Message Reject message can be sent 
from either the initiator or target to inform the other 
that the last message sent was either inappropiate or not 
impl emented. 

No Operation (OSH): The No Operation message is used by the host 
to respond to the Message Out pha se when there is no val i d 
message to send. 

Identify (SOH to FFH): The Identify message is sent by either the 
host or controller to establish a physical path connection 
between the host and the ACB-35 30 controll ere The format 
of the Identify message is shown in figure 5-7. 

Bit 

7 6 5 4 3 2 1 o 
+-----+-----+-----+-----+-----+-----+-----+-----+ 
I 1 Idiscnl 0 I 0 I 0 I Logical Unit # I 
+-----+-----+-----+-----+-----+-----+-----+-----+ 

Figure 5 -7. Identify Message 

Disconnect (bit 6): This bit is set in a host to 
controller message indicating the host's ability to 
disconnect. This message is sent after controller 
selection. 

Logical unit Number (bits 0,1 and 2): The logical unit 
number is used to inform the host of the which logical 
uni t attached to the control 1 er is reconnecting. or to 
i nf 0 rm the co n t roll e r w h i c h log i cal un i tis be i n g 
sel ected (if system is disconnecting). 
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6.0 Command Descriptions 

This Section describes the command set implemented by the ACB-
3530. This command set follows the ANSI X3T9.2, however, 
deviations do occur to support special Adaptec functions. Table 
6-1 summarizes the implemented command set. 

Table 6-1. ACB-3530 SCSI Command Set 

Command Opcode 
(in hex) Command 

00 Test unit Ready 

01 Rewind Tape (D) 

03 Request Sense 

05 Read Block Limits 

06 Set Parameters 

08 Read (D) 

OA 

10 

11 

12 

13 

14 

15 

16 

17 

19 

lA 

lB 

Wri te (D) 

write File Mark (D) 

Space (D) 

Inquiry 

Verify (D) 

Recover Buffer Data 

Mode Select 

Reserve Unit 

Release Unit 

Erase (D) 

Mode Sense 

Load Unload Unit (D) 

section 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

6.10 

6.11 

6.12 

6.13 

6.14 

6.15 

6.16 

6.17 

6.18 

(D) Disconnecting commands 
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§...l. TEST.IIHI% READY COMMAND ( 00 B) 

This command returns the status of the attached tape drive. A 
good completion status OOH status byte, indicates the drive is 
powered-on with cartridge inserted and ready for operation. 
Figure 6-1 shows the CDB for Test Unit Ready. 

Bit 

Byte 7 6 5 4 3 2 1 0 
I-----+--~--+-----+-----+-----+-----+-----+-----

00 1 0 0 0 I 0 0 0 0 0 
I-----+-----+-----+-----+-----+-----+-----+---~-

01 / Logical unit i I 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

02 1 0 0 0 0 0 0 O· 0 
1-----+-----+-----+-----+-----+-----+-----+-----

03 / 0 0 0 0 0 0 0 0 
/-----+-----+-----+-----+-----+-----+-----+-----

04 I 0 0 0 0 0 0 0 0 
/-----+-----+-----+-----+-----+-----+-----+-----

05 I 0 0 0 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

Figure 6-1. Test Unit Ready Command 

~~~ POSSIBLE ERROR STATES 

This command could return a Busy or Reservation Confl ict status, 
see Section 5.7 for a description of possible causes. 

If this command results in a Check status, the following error 
codes could be returned from a Request Sense (03H) command: 

Sense Key: 

2 

4 

6 

Error: 

unit Not Ready 

Hardware Error 

Uni t Attention 

ACB-3530 Users Manual 

Possibl e Cause: 

See Section 6.3.3 

See Section 6.3.3 

See Section 6.3.3 
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LZ REWIND COMMAND (OlB) 

This command rewinds the cartridge tape to the beginning of tape 
(BOT). Figure 6-2 shows the CDB for the Rewind command. 

Bit 

Byte 7 6 5 4 3 2 1 o 
-----+-----+-----+-----+-----+-----+-----+-----

00 0 0 0 I 0 0 0 0 1 
-----+-----+-----+-----+-----+-----+-----+-----

01 Logical Unit t I 0 0 0 0 I Immed 
-----+-----+-----+-----+-----+-----+-----+-----

02 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

03 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

04 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

05 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

Figure 6-2. Rewind Command 

If the host does not support disconnect and the Immediate bit 
(byte 01, bit 00) is not set, this command will return a 
compl etion status at the end of the rew ind process. If the 
Immediate bit is set, the ACB-3530 will return good completion 
status at the initiation of rewind. During the rewind, the 
controller will return a Busy status in response to all commands. 

If the host has indicated the ability to disconnect (through the 
Identify message), the ACB-3530 will disconnect during the rewind 
process and reconnect to present ending status. 

~~ POSSIBLE ERROR STATES 

This command could return a Busy or Reservation Conflict status, 
see Section 5.7 for a description of possible causes. 

If this command results in a Check status, the following error 
codes could be returned from a Request Sense (03H) command: 

Sense Key: Error: Possible Cause: 

2 unit Not Ready See Section 6.3.3 

4 Hardware Error See Section 6.3.3 

6 Uni t Attention See Section 6.3.3 
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~ REQUEST SENSE COMMAND (03B) 

This command returns Unit Sense inf~rmation for the specified 
logical unit. Unit sense can provide the host information 
regarding a Check status condi tion, tape access retr ies, buffer 
status and tape status. Sense information will be valid for the 
1 ast Check status sent to the host. Sense da,ta will be cl eared 
upon receiving a subesquent command, from the host that received 
the Check status. Access attempts from other hosts will result 
in a Busy status until the Unit Sense information has been 
cl eared. This command, therefore, shoul d always follow a Check 
status. Figure 6-3 shows the CDB for the Request Sense command. 

Bit 

Byte 7 6 5 4 3 2 1 0 
1-----+-----+-----+-----+-----+-----+-----+-----

00 1 0 0 0 1 0 0 0 1 1 
I-----+-----+-----+-----+---~-+-----+-----+-----

01 1 Logical unit i 1 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

02 1 0 0 0 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

03 1 0 0 0 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

04 1 Number of Bytes 
1-----+-----+-----+-----+-----+-----+-----+-----

05 1 0 0 0 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

Figure 6-3. Request Sense command 

Number of Bytes (byte 04): This byte specifies the number of 
bytes allocated by the host for returned Unit Sense 
information. A value of 0 will default to 4 bytes; it is 
re commende d tha t 16 bytes be all 0 ca te d f or sense da ta. 
The controller will return the exact number of bytes 
specified. 

The sense information returned by this command is detailed in 
Section 6.3.2. 

~~~ POSSIBLE ERROR STATES 

This command could resul t in a Busy status, see Section 5.7 for 
a description of the possible cause. 

A Check status will not be returned in response to this command. 
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~~2 ~ SENSE INFORMATION 

Sense information returned as a result of the Request Sense 
command is in the SCSI extended sense format. The sense data 
will be valid for the Check status just presented to the host. 
Sense data will be cleared on any subsequent command from the 
host receiving a Check status. Figure 6-4 shows the format of 
the sense bytes ret ur ned by the ACB-3530. 

Bit 

By te 7 6 5 4 3 2 1 0 
1-----+-----+-----+-----+-----+-----+-----+-----

00 IValidl 1 1 1 I 1 1 0 I 0 1 0 1 0 
1-----+-----+-----+-----+-----+-----+-----+-----

01 I 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 
1-----+-----+-----+-----+-----+-----+-----+-----

02 IFilMkl EOM I 0 I 0 I Sense Key 
-----+-----+-----+-----+-----+-----+-----+-----

03 (MSB) 

04 

05 

-+- -+- -+- -+- -+- -+- -+-
-+- -+- - Block Count - -+- -+-

-+- -+- -+- -+- -+- -+- -+-
06 (LSB) 

-----+-----+-----+-----+-----+-----+-----+-----
07 # of Additional Bytes (08) 

-----+-----+-----+-----+-----+-----+-----+-----
08 0 I CNI I 0 I WRP I EOM 1 UDA 1 BNL 1 FIL 

-----+-----+-----+-----+-----+-----+-----+-----
09 0 1 0 1 NDA 1 0 1 BOM 1 0 1 0 1 POR 

-----+-----+-----+-----+-----+-----+-----+-----
OA (MSB) 

-+- -+ Data Retries Counter -+- -+-
OB (LSB) 

-----+-----+-----+-----+-----+-----+-----+-----
OC (MSB) 

1- -+- -+- Underrun Counter -+- -+-
OD 1 (LSB) 

1-----+-----+-----+-----+-----+-----+-----+-----
OE 1 Current Track 

1-----+-----+-----+-----+-----+-----+-----+-----
OF 1 Blocks to Go Count 

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

Figure 6-4. Sense Information 
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Addre s s Val i d (B i t 7, By teO 0): Th is bit se tin d i cat est hat the 
information contained in the Block count bytes (03 - 06) 
is valid. 

File Mark (Bit 7, Byte 02): This bit will be set to indicate 
tha t the 1 a st block pro ce sse d wa's a f il e mar k. Read, 
Verify and certain Space commands will terminate on a file 
mark. 

End of Media (Bit 6, Byte 02): This bit will be set when the end 
of physical tape warning is encountered while accessing 
the 1 ast tr ack of the tape. 

Sense Key (Bits 0-3, Byte 02): The sense key contains the error 
code (if any) that caused the last Check status. A detail 
of possible error code,s is contained in Section 6.3.3. 

Block Count (Bytes 03-06): The block count contains the number of 
blocks not processed (written to tape) from all buffered 
and current commands. The use of block count will vary 
wi th the ini tial command issued. Refer to the individual 
command detail to determine the meaning of this field. 
The Block Count is only valid if the Valid bit is set. 

The following information, contained in bytes 08 to OF, provides 
additional error, controller state and drive state data. 

Ca r t rid g e Not Ins e r ted, CN I ( Bit 6, By teO 8): T his bit set 
indicates the tape cartridge is not inserted. 

Write Protect, WRP (Bit 4, Byte 08): This bit set indicates the 
inserted drive is write protected, inhibiting tape writes. 

End of Media, EOM (Bit 3, Byte 08): This bit is set to indicate 
the end of physical tape warning has been encountered. 
This bit is identical to bit 6, byte 02. 

Unreadable Data Encountered, UDA (Bit 2, Byte 08): This bit set 
indicates that a block cannot be successfully read or 
written. The ACB-3530 will retry a read or write 16 times. 

Block Not Located, BNL (Bit 1, Byte 08): This bit set indicates 
that the block the controller is attempting to access, N, 
cannot be found. This will be reported when blocks N+l and 
N+2 are found and not N after 16 attempts. This error may 
occur dur ing any tape acce ss and when 1 oca ti ng the 1 ast 
block on the tape for appending data. 

File Mark Encountered, FIL (Bit 0, Byte 08): This bit set 
indicates that a file mark has been encountere~ This bit 
is identical to bit 7, byte 02. 
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No Data Detected, NDA (Bit 5, Byte 09): This bit is set to 
indicate that a span of erased tape has been encountered. 

Beginning of Media, BOM (Bit 3, Byte 09): This bit set indicates 
that the tape is posi tioned at the phy sical beginning of 
the media. 

Power On Reset, FOR (Bit 0, Byte 09): This bit set indicates that 
a power-on or SCSI reset has occurred clearing all 
reservations and commands in process. The sense key, Unit 
Attention (06) w ill always be reported wi th this bi t. 

Data Retries Counter (Bytes OA-OB): The Data Retries Counter 
contains the numb~r of blocks rewritten due to errors 
during a write operation. During a read operation this 
counter contains the number of soft and hard error s, 
causing tape reposition, encountered. 

Underrun Counter (Bytes OC-OD): The Underrun Counter contains 
the number of times a normal streaming operation was 
interrupted because of an underrun or overrrun of data in 
the control 1 er buf fer. 

Current Track (Byte OE): The Current Track contains the track 
n urn b e r, s tar tin gat 0, t ha t the rea dan d w r i t e he ads are 
currently positioned over. 

Blocks To Go (Byte OF): The Blocks To Go contains the number of 
blocks that have bee'n written into the buffer and not 
written to tape from previously completed and current 
write operations. This information can be used by the 
host to determine the status of a buffered write. 

h.la.l SENSE KEYS 

The sense key returned in the Unit Sense information, indicates 
the error state causing the last Check status. Generally, the 
sense key should always be checked after a Check status to 
det~rmine the nature of the operational failure. 

The sense keys supported by the ACB-3530 are detailed in Table 
6-2. 
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Table 6-2. ACB-3530 Sense Keys 

Sense ~ Error 

o No Sense 
1 Recovered Error 
2 Device Not Ready 
3 Media Error 
4 Hardware Error 
5 Illegal Req uest 
6 unit Attention 
7 Data Protect 
8 Blank Check 
9 Not Used 
A Not Used 
B Aborted Command 
C Not Used 
D Volume Overflow 
E Not Used 
F Not Used 

No Sense (0): No sense information available. The last command 
for this LUN was successful. File mark or EOM may have 
been encountered, the appropriate sense bits will be se~ 

Recoverabl e Error (1): The last tape access was successful after 
retries. 

Not Ready (2): The addressed uni t cannot be accessed. This can 
be caused by no cartridge inserted, no power applied to 
dr i ve, or a f aul ty Q IC-36 cabl e. 

Media Error (3): The last tape access was unsuccessful. This is 
likely to due to a flaw in the media. 

Hardware Error (4): The ACB-3530 detected an uncorrectable 
hardware error. This is generally caused by the lack of 
capstan tach pulses from the drive or a faulty QIC-36 
cable. 

Illegal Request (5): There is an illegal parameter in the CDB 
or pa r am e t erda tal a s t t ran sf err edt 0 t he co n t roll e r. A 
Check status condition will be sent immediately after the 
invalid parameter data byte is transferred. If an illegal 
byte is contained in the command, a Check status will be 
reported after the entire CDB is transferred •• pa 
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Unit Attention (6): The tape cartridge has been changed 
(removed and reinserted) or a reset has occurred since the 
last command. This will be returned in response to the 
first command from each host after the condition is 
detected. These commands w ill res ul t in a Check stat us and 
not be execute~ If this sense key is a result of a device 
reset, power-on or SCSI, the POR sense bi t will be set. 

Data Protect (7): 
protected. 

A write was attempted to a tape that is write 

Blank Check (8): The end of recorded media was encountered 
during a read. The host has attempted to read beyond the 
last recorded block number. 

Aborted Command (B): The ACB-3530 aborted the command. The 
command shoul d be reissued by the host. 

Volume Overflow (D): A completed, buffered, write has reached 
the physical EOM before all the data was written to tape. 
A Recover Buffer Data command (14H) may be issued to 
recover the data in the buffer. 
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§.A .!mAn BLOCK· LIMITS COMMAND (OS B) 

The Read Block Limits command returns the m1n1mum and maximum 
block size currently wri tten on the tape. The ACB-3530 supports 
only 512 byte, QIC-24 and QlC-ll, formatted blocks. Both the 
minimum and maximum block size will equal 512 bytes. Figure 6-5 
shows the COB for the Read Block Limits command. 

Bit 

Byte 7 6 5 4 3 2 1 o 
-----+-----+-----+-----+~----+-----+-----+-----

00 0 0 0 I 0 0 1 0 1 
-----+-----+-----+-----+-----+-----+-----+-----

01 Logical Unit i 1 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

02 0 0 0 0 0 0 0 0 
-----+-----+~----+-----+-----+-----+-----+-----

03 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

04 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+---- +-----+-----

05 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

Figure 6-5. Read Block Limits Command 

Figure 6-6 shows the data returned by the controller in response 
to this command. 

Bit 

Byte 7 6 5 4 3 2 1 0 
1-----+-----+-----+-----+-----+-----+-----+-----

00 1 0 0 0 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

01 1 (MSB) 
1- -+- -+- -+- -+- -+- -+- -+-

02 1 Maximum Block Length 
1- -+- -+- -+- -+- -+- -+- -+-

03 1 (LSB) 
1-----+-----+-----+-----+-----+-----+-----+-----

04 1 (MSB) 1- -+- -+ Minimum Block Length +- -+-
05 1 (LSB) 

1-----+-----+-----+-----+-----+-----+-----+-----
Figure 6-6. Read Block Limits Data Returned 
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6.4.1 POSSIBLE ERROR STATES 

This command co ul d retur naB usy or Reservation Conf 1 ict sta tus, 
see Section 5.7 for a description of possible causes. 

If this command resul ts in a Check status, the following error 
codes could be returned from a Request Sense (03H> command: 

Sense Key: 

2 

4 

6 

Error: 

Unit Not Ready 

Hardware Er ror 

Unit Attention 

ACB-3530 Users Manual 

possible Cause: 

See Section 6.3.3 

See Section 6.3.3 

See Section 6.3.3 
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L.5.. .sE% PARAMETERS COMMAND (06a) 

The set Parameter s command allows the .host to conf igur e the 
controller to the attached drive and set specific parameters 
reI ated to read and w ri te operation. Some parameters specif ied by 
this command may also be established through the Mode Select 
command (ISH). The controller will use the parameters contained 
in the last command issued (Set Parameters or Mode Select). 
Figure 6-7 shows the COB for the Set Parameters command. 

Bit 

Byte 7 6 5 4 3 2 1 0 
1-----+-----+-----+-----+-----+-----+-----+-----1 

00 1 0 0 0 1 0 0 1 1 0 1 
1-----+-----+-----+-----+-----+-----+-----+-----1 

01 1 Logical unit # 1 Drive Manufacturer 1 
1-----+-----+-----+-----+-----+-----+-----+-----1 

02 1 Number of Tracks 1 
1-----+-----+-----+-----+-----+-----+-----+-----1 

03 1 Minimum Block Transfer 1 

1-----+-----+-----+-----+-----+-----+-----+-----1 
04 I 0 0 0 0 0 IExtnd 1 1 fmt I 

1-----+-----+-----+-----+-----+-----+-----+-----1 
05 1 0 0 0 0 0 0 0 0 1 

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

Figure 6-7. set Parameters Command 

Drive Manufacturer (Bits 0-4, Byte 01): The characteristics of 
the capstan tachometer pul ses from the tape dr ive can vary 
between drive manufacturers. The ACB-3530 can optimize up­
to-speed performance when the drive manufacturer is 
s pe c if i e d. Th is fie 1 dis se t as follow s : 

Code: 

o 
1 
2 
3 

Man ufact urer : 

Cipher 5 1/4" 
Wangtec 5 1/4" 
Archive 5 1/4" 
300 mS QIC-36 Delay 

Number of Tracks (Byte 02): This byte specifies the maximum 
track number supported by the tape drive. The track count 
be gi ns at 0, ther ef or e a ni ne tr ack t.ape woul d be 
indicated with an 8 in the byte. This parameter replaces 
the number of tracks specified by the Mode Select command. 

Minimum Block Transfer (Byte 03): This byte specifies the 
minimum numbe r of 5 12 by te blocks to be tr an sf er red to the 
controller at anyone time. This parameter replaces both 
read and write thresholds specified by the Mode Select 
command. 
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In disconnecting systems, this value will determine when 
the ACB-3530 disconnects and reconnects. The controller 
will disconnect after transferring the specified number of 
bytes and reconnect when space is available for this 
n umber of blocks. Thi s val ue is ignore d on the I a st 
transfer of a command if it is less than the specified 
minimum. 

Extend Mode (Bit2, Byte 04): This bit set enables the ACB-3530 
to perform extended write. In the extend mode the 
controller will continue streaming even is a buffer 
underrun occurs. The controller will continue to write the 
last block indefinately until another block of data is 
available in the buffer, the end of the physical track is 
reached or a new command is issued. This parameter sets 
the for ced streaming val ue of the Mode Select command to 
FF. 

Q I C Fo r mat ( Bit 0, By teO 4) : T his bit s pe c if i e s w hi ch 0 I C 
format the inserted cartridge utilizes. This bit set to 1 
indi ca tes a 0 IC-II format, reset to 0 indi ca tes 0 IC-24. 
This parameter sets the Density Code of the Mode Select 
command to 04, for OIC-II, or OS, for OIC-24. 

~~ POSSIBLE ERROR STATES 

This command could return a Busy or Reservation Conflict status, 
see Section 5.7 for a description of possible causes. 

If this command results in a Check status, the following error 
codes could be returned from a Request Sense (03H) command: 

Sense Key: Error: possible Cause: 

2 Unit Not Ready See Section 6.3.3 

5 Illegal Request Minimum block transfer 
exceeds buffer size. 

4 Hardware Error See Section 6.3.3 

6 Unit Attention See Section 6.3.3 
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.L.§.. .1WW COMMAND ( 08 B) 

The Read command reads the specified blocks from the attached 
tape and transfers them to the requesting host. Figure 6-8 shows 
the CDB for the Read command. 

Bit 

Byte 7 6 5 4 3 2 1 0 
1-----+-----+-----+-----+-----+-----+-----+-----

00 1 0 0 0 1 0 1 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

01 1 Logical Unit t 1 0 0 0 0 1 1 
1-----+-----+-----+-----+-----+-----+-----+-----

02 1 (MSB) 
1- -+- -+- -+- -+- -+- -+- -+-

03 I Block Count 
1- -+- -+- -+- -+- -+- -+- -+-

04 1 (LSB) 
1-----+-----+-----+-----+-----+-----+-----+-----

05 1 0 0 0 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

Figure 6-8. Read Command 

The reading will begin from the current tape position if the 
prev ious command 1 eft the tape at posi tion f or the read. This can 
be accomplished by a previous Read, Verify or Space command. 
Otherwise, the read must begin at BOT, indicated by the BOM bit 
in Unit Sense information (Section 6.3.2). This can be 
accomplished by a Rewind command. An attempt to execute a Read 
command when the above conditions are not met will result in a 
Check status and an Illegal Request· (5) sense key. The read 
operation will terminate when all requested blocks are 
t ran sf err ed, me d i a of h a r dw are err 0 r soc cur 0 r a f i 1 e mar k 0 r 
recorded end of tape is encountered. 

The ACB-3530 will attempt to cache data on all tape reads. A 
mul tipl e block Read command w ill cause the control 1 er to f ill the 
8K buffer with the next sequential blocks in anticipation of 
another read. This can be used to facilitate overlapped disk 
restore operations in non-disconnecting systems by executing a 
number of tape reads. 

In a disconnecting system, the ACB-3530 will disconnect from the 
host when the buffer becomes empty, during the data transfer. 
The co ntr 011 er will reco nne ct when the the buf fer has fill ed to a 
specified "threshold". This value is set by either the Set 
Parameters (06 H) command, Minimum Number of Blocks byte or the 
Mode Select (15 H) command, Read Threshold byte. A val ue of 0 
in ei ther of these bytes will def aul t to 8 blocks, 4K of da ta. 
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A buff er over run will 0 ccur if the ho st fail s to empty the buff er 
fast enough. In the event of an overrun, the ACB-3530 will 
reposi tion the tape and wai t for the buffer to become empty to 
resume reading. This sequence can take up to 2 seconds and can 
seriously degrade system performance. The host can monitor the 
frequency of data overruns through the Request Sense (03 H) 
command, Underrun Counter. 

The ACB-3530 will not transfer blocks containing errors to the 
hos~ Unrecoverable read errors will be reported to the host with 
a Check status and a Media Error (3) sense key. The suggested 
recovery is to space, I block, over the defective block a~d 
continue reading. 

~~ POSSIBLE ERROR STATES 

This command could return a Busy or Reservation Conflict status, 
see Section 5.7 for a description of possible causes. 

If this command resul ts in a Check status, the following sense 
keys could be returned from a Request Sense (03H) command: 

Sense 

0 

2 

3 

4 

5 

6 

8 

Key: Error: 

No Sense 

Unit Not Ready 

Media Error 

Hardware Error 

Illegal Req ue st 

Uni t Attention 

Blank Check 

possible Cause: 

See Section 6.3.3 

See Section 6.3.3 

See Section 6.3.3 

See Section 6.3.3 

See Section 6.3.3 
Check that bit 0, byte 01 

is set. 
Previous command was a write 

type command. 

See Section 6.3.3 

See scetion 6.3.3 

The Data Error Counter will be incremented' each time the tape 
must be repositioned to reread a bad block. 

The Data Underrun Counter will be incremented each time the tape 
must be stopped to allow the host to empty the buffer. 
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L..1. WRITE COMMAND (OAB) 

The ~'lrite command will transfer the specified number of blocks 
from the host and sequentially write theM onto the attached tape. 
Figure 6-9 shows the COB for the write command. 

Bit 

Byte . 7 6 S 4 3 2 1 0 
1-----+-----+-----+-----+-----+-----+-----+-----

00 I 0 0 0 I 0 1 0 1 0 
1-----+-----+-----+-----+-----+-----+-----+-----

o 1 I Lo g i cal U ni t # I. 0 0 0 0 I 1 
1-----+-----+-----+-----+-----+-----+-----+-----

02 I( MSB) 
1- -+- -+- -+- -+- -+- -+- -+-

03 I Block Count 
1- -+- -+- -+- -+- -+- -+- -+-

04 I (LSB) 
1-----+-----+-----+-----+-----+-----+-----+-----

05 I 0 0 0 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

Figure 6-9. write Command 

The write operation is initiated with the controller 
transferring the first block of data into the buffer at which 
point the write begins. 

The writing will begin from the current tape position if the 
previous command left the tape at position for the write. This 
can be accompl ished by a prev ious Wri te, . Wri te Fil e Mark or Space 
(to end of recorded media) command. Otherwise, the write must 
begin at BOT, indicated by the BOM bit in unit Sense information' 
(Section 6.3.2). This can be accomplished by a, Rewind or Erase 
command. Any attempt to execute a write command without the above 
conditions met will result in a Check status and an Illegal 
Request (S) sense key. The write operation will terminate when 
all r eq u est e d b 1 0 c k s are t ran sf err ed, me d i a -or ha r dwa r e err 0 r s 
qccur or physical end of tape (Section 6.7.2) is encountered. 

The ACB-3530 supports two modes of write operation; bufferred and 
non-buffered. The mode used is specified by the Mode Select (ISH) 
command. The non-buffered mode will not present a completion 
status until all the blocks have been written to tape and 
verified. The buffered mode will present a completionsta,tus as 
the last block to be written has been transferred into the 
controller buffer. 

The controller buffer is configured for 15 blocks of buffered 
wri te data. 
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The buffered mode is invoked through the Mode Select (15 H) 
command. It has been implemented on the ACB-3530 to help 
facilitate streaming back-up in a non-disconnecting system. Once 
the host has filled the controller buffer and a completion status 
and message has been iss ued, the host has approximately 60-70mS 
to reissue the next sequential write operation. This time allows 
the host to obtain additional disk data. The next write will 
ref ill the buffer as space becomes avail abl e until the last block 
is transferred, when completion is again issued. If an error is 
encountered on writing buffered data for which a good completion 
status has already been issued, a Check status will be posted on 
the next tape access from the same host. See Section 6.7.3 for 
proper recovery. 

The non-buffered mode is generally used with a disconnecting 
syste~ The ACB-3530 will disconnect from the host when the 
buffer becomes full. The controller will reconnect when the 
'buffer is emptied to a specified "threshold". This val ue is set 
through the Set Parameters (06H) command, Minimum Number of 
Blocks byte or the Mode Select (15) command, write Threshold 
byte. The parameters contained within the last of these two 
issued will be used. A val ue of 0 in either of these bytes will 
resul t in a def aul t of 8 blocks, 4K of da ta. The control 1 er will 
report a completion status when the last block has been written 
to tape and verifie~ 

FORCED STREAMING 

The ACB-3530 will attempt to keep the tape streaming on all wri te 
operations if a buffer underrun occurs in the forced streaming 
mode. A buffer underrun occurs during a buffered or non-buffered 
write operation when the host is not capable of transferring the 
blocks specified by the write command into the controller buffer 
fast enough to supply the tape write. In the event of a buffer 
underrun the ACB-3530 will continue to stream the tape by 
continuously rewriting the last block. This forced streaming will 
continue for a maximum of the number of blocks specif ied in the 
Mode Select, Forced Streaming byte or until the end of the track, 
if the Set Parameters, Extend bit is set. The parameters in the 
I ast of the se two commands iss ue d w ill be, use d. On ce the ne xt 
block is available in the buffer, the controller will resume the 
write operation. 
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ENCOUNTERING ~ ~ MEDIA 

The host will be informed of the end of media when the early 
warning is detected by the ACB-3530. ,The current block written 
w ill be compl eted and a Check sta tus w ill be po sted with the EOM 
bit set in Unit Sense information and a Volume Overflow (D) sense 
key. The Block Count will contain the number of blocks, for the 
cur rent and all prev io us commands, not w ri t ten to tape. In the 
buff er ed mode, the Check sta tus w ill be posted with the next 
access to the tape from the same host. Buffered data, completed 
but not yet written to tape can be recovered as detailed in 
Section 6.7.3. 

The tape will typically hold some additional number of blocks 
between early warning and the physical end of tape. If necessary, 
additional blocks or' file marks can be written, one at a time, 
until the end of tape is reached. Multiple block writes will 
result in a Check status with an Illegal Request sense key. 
Single block writes will terminate with a Check status with the 
EOM bit set and a No Sense (0) sense key. The number of 
additional blocks written should not exceed 5. When a block write 
is-interrupted by the physical EOM, a Check status will be posted 
with the EOM bit set and a Media Error (3) sense key. Since the 

. interrupted block has not been verified it is not recoverable. 

~~ WRITE ERRORS DURING BUFFEREP~ 

Recovering from errors encountered while writing data for which a 
good completion status has already been issued can be 
problematic. The ACB-3530 provides the host the capability to 
effectively recover from these errors. Upon encountering an error 
state, the controller will post a Check status. If write data 
from a w ri te opera tion is currently being w ri tten into the 
buffer, the transfer will be interrupted with a Check status. If 
no subsequent command has been issued, a Check status will be 
posted with the next command from the same host. The related 
sen se key will indi ca te the ca use of the er r or sta tee Any 
attempts from another host to access the controller when an 
outstanding Check status is present, will resul t in a Busy status 
to that host. 

Assuming that a subsequent command has transferred data into the 
buffer and is interrupted by a Check status, the host can 
determine which blocks have been written to tape and recover the 
data in the buffer. 

To determine how many blocks have been w ri tten to the tape, the 
host should issue a Request Sense command to determine the Block 
Count. This value reports the number of blocks from the current 
and all previously buffered write commands that have not been 
written to tape. The Blocks to GO value (BYTE OF) reflects the 
same information. 
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When the host determines the residue block count of the previous 
buffered and current commands, a Recover Buffer Data (14 B) 
command can be used to read the buffer data back into the host. 
This command will return all bytes left in the buffer from the 
current and all previous commands. The number of blocks specified 
in the command shoul d eq ual the number of blocks in the buff er to 
assure all buffered data will be recovered, however more than one 
command can be used to recover all of the da tat If the number of 
blocks transferred is less than the number specified, the ACB-
3530 will present a Check status with the EOM bit set and a No 
Sense (0) sense key when the last block available in the buffer 
has been transferred. The Block Count in the Unit Sense 
information contains the difference between the number of blocks 
specified and number recovered. See description of Recover Buffer 
Data command, Section 6.12, for further detail S. 

Once the data has been recovered, a Write File Mark (lOB) command 
is required to flush the buffer and resume normal write 
operations. 

6.7.4 MEDIA DEFECT HANDLING 

The ACB-3530 checks each block on the tape for good CRC as it is 
being written. However, since the tape read head trails the write 
head by abo ut 300 bytes, the CRC resul ts f or a gi v en block (block 
N) are not known until after the next block write (N+l) has 
begun. The controller, therefore, assumes that the previous block 
will check correctly and begins writing the next block. A block 
will not be considered transferred to tape until a successful CRC 
check is compl eted. 

If the CRC check shoul d fail, typically due to a media defect, 
the ACB-3530 will complete the current block write (N+l) and then 
rewrite the previous block (N). This alternation between Nand 
N+l will continue until a successful CRC check of block N is 
achieved or 16 unsuccessful writes have been attempted. If block 
Nwere the last block to be written, it would be repeated until a 
good CRC check is made. This results in the last block of each 
write to be written at least twice. After 16 unsuccessful 
attempts, a Check status will be posted with a Media Error (3) 
sense key. 

~.7.5 POSSIBLE ERROR STATES 

This command could return a Busy or Reservation Conflict status, 
see Section 5.7 for a description of possible causes. 

If this command results in a Check status, the following sense 
keys could be returned from a Request Sense (03H) command: 
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Sense Key) 

o 

2 

3 

5 

4 

6 

7 

D 

Error: Possible Cause: 

No Sense See Section 6.3.3 
Writing at EOM 

unit Not Ready See Section 6.3.3 

Media Error See Section 6.3.3 

Illegal Request See Section 6.3.3 
Check that bi to, byte 01 

is set. 
Previous command was a read 

type command. 

Hardware Error See Section 6.3.3 

unit Attention See Section 6.3.3 

Data Protect See Sec~ion 6.3.3 
Cartridge write protect. 

Volume OVerflow See Section 6.3.3 
Writing at EOM. 

The Data Error Counter will be incremented for each block 
that must be rewritten due to a CRC error. 

The Data Underrun Counter will be incremented each time the tape 
must be stopped to allow the host to fill the buffer. 
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~ Write ~ ~ Command (lOB) 

The Write File Mark command writes the specified number of file 
mark blocks to the tape, starting from the current tape posi tion. 
File marks are used by the host for file management by 
partitioning areas of the tape with one or more sequential file 
marks. Figure 6-10 shows the CDB for the Write File Mark comman~ 

Bit 

Byte 7 6 5 4 3 2 I o 
-----+-----+-----+-----+-----+-----+-----+-----

00 0 0 0 I 1 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

01 Logical unit # I 0 0 0 0 I 0 
-----+-----+-----+-----+-----+-----+-----+-----

02 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

03 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

04 File Mark Count 
~----+-----+-----+-----+-----+-----+-----+-~---

05 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

Figure 6-10. write File Mark command 

The number of sequential file marks specified by the File Mark 
Count will be written to the tape. The file mark write will 
begin at the current tape position if the previous command left 
the tape at position for the write. This can be accomplished by a 
previous Write, Write File Mark or Space (to end of recorded 
media). Otherwise, the file mark write must begin at BOT, 
indicated by the BOM bit in Unit Sense information (Section 
6.3.2). This can be accomplished by a Rewind or Erase command. 
Any attempt to execute a write File Mark command without the 
above conditions met will result in a Check status and an Illegal 
Request (5) sense key. The write operation will terminate when 
all requested f il e mark blocks are transferred, media or hardware 
errors occur or physical end of tape (Section 6.6.2) is 
enco untere d. 

A Fil e Mark Count of 0 will resul t in no f il e marks to be wri tten 
however, the command will not be completed until all buffered, 
data from a previous write command is transferred to tape. This 
may be used to insure that the last buffered write transfers to 
tape successfully. 

In a disconnecting system, the ACB-3530 will disconnect on 
file mark writes. The controller will reconnect to present 
command compl eti on. 
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~~2 POSSIBLE ERROR STATES 

This command coul d return a Busy or Reservation Confl ict status, 
see Section 5.7 for a description of possible causes. 

If this command results in a Check status, the following sense 
keys could be returned from a Request Sense (03H) command: 

Sense Key: 

o 

2 

3 

5 

4 

6 

7 

D 

Error: possible Cause: 

No Sense See Section 6.3.3 
Writing at EOM 

unit Not Ready See Section 6.3.3 

Media Error See Section 6.3.3 

Illegal Request· See Section 6.3.3 
Previous command was a read 

type command. 

- Hardware Error See Section 6.3.3 

unit Attention See Section 6.3.3 

Data Protect See Section 6.3.3 
Cartridge write protected. 

Volume OVerflow See Section 6.3~3 
Wri ting at EOM. 

The Data Error Counter will be incremented for each file mark 
that must be rewritten due toa CRC error. 

The Data Underrun Counter will be inciement~d once when tape 
repositions after the last file mark is written. 
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L.S. SPACE COMMAND (lIB) 

The Space command is used to change the physical location of the 
tape in ei ther the forward or reverse direction. This command is 
the only command that can be used to place the tape at position 
for both a read and write operation. Figure 6-11 shows the CDB 
f or the Space command. 

Bit 

Byte 7 6 5 4 3 2 1 o 
-----+-----+-----+-----+-----+-----+-----+-----

00 0 0 0 I 1 0 0 0 1 
-----+-----+-----+-----+-----+-----+-----+-----

01 Logical Unit i I 0 0 0 (Search Code 
-----+-----+-----+-----+-----+-----+-----+-----

02 (MSB) 
-+- -+- -+- -+- -+- -+- -+-

03 Space Count (N) 
-+- -+- -+- -+- -+- -+- -+-

04 (LSB) 
-----+-----+-----+-----+-----+_. - -+-----+-----

05 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

Figure 6-11. Space command 

The type of tape positioning is specified by the Search Code. The 
direction and amount of tape motion is specified by the Space 
Count value, N. A positive N will result in a forward motion, a 
negative N will resul t in a reverse motion. Negative N val ues are 
represented in 2's complement notation. A zero value will result 
in no tape motion. 

The Space command allows the host to space across blocks, fil e 
marks or to the end of recorded media depending on the Search 
Code. The definition of each Search Code, 0 through 3, is shown 
in Tabl e 6-3. 

Tabl e 6-3. 

Search Code 

o 

1 

2 

3 
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Space Search Codes 

Space Function 

Space Blocks 

Space File Marks 

Space Sequential File Marks 

Space to End of Recorded 
Media 
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Search Code = 0: Space blocks. Space over N blocks, either 
forward or reverse depending on the sign of N. The space 
will terminate when the specified number of blocks have 
been passed, with a good completion. If EOT, BOT, a file 
mark, or end of recorded media is encountered, a Check 
status will be posted with the appropriate sense bits set. 

A forward space will complete with the tape positioned at 
the end of the 1 ast block spaced or a f il e mark 
en co unt ere d. 

A reverse space will complete with the tape positioned at 
the beginning of the last block spaced. The ACB-3530 does 
not search for file marks on a reverse space, any 
encountered will be treated as data blocks. Reverse spaces 
are 1 imited to 128 blocks (Space Code = FFFF80 H). 

Search Code = 1: Space File Marks. Space over N file marks in 
forward direction, toward EOT (a space in the reverse 
direction will result in tape motion to BOT, no file marks 
will be found). The space will terminate when the 
specified number of file marks have been spaced with a 
good completion. If EOT, BOT or end of recorded media is 
encountered, a Check status will be posted with the 
appropriate sense bits se~ 

The space will complete with the tape positioned at the 
end of the last f il e mar k spaced. 

Search Code = 2: Space Sequential File Marks. Spaces the tape 
forward until the next occurrence of N sequential file 
marks. Only positive counts are supported. The space will 
terminate when the specified number of sequential file 
marks have been encountered with a good compl etion. If 
EOT or end of recorded media is encountered, a Check 
status will be posted 'with the appropriate sense bits set. 

The space will complete with the tape positioned at the 
end of the last of the sequential file marks encountered. 

Search Code = 3: Space to End of Recorded Media. Spaces the 
tape to the end of the recorded media. The tape is left in 
the position to append data to the last block written. The 
Space Count field is ignored. 

A m ul t i pI e b 1 0 c k spa ce 0 pe rat ion will r ere ad b 1 0 c k s with CR C 
errors until a good read is accompl ished. Single block spaces 
will bypass CRC errors after 16 retries. This allows the host to 
space past bad blocks on prewritten tapes. 

On systems that support disco~nection, the ACB-3530 will 
dis co nne ct d uri n 9 len gt hy ta pe mot ion and r e co nne ct to pr e se n t 
completion status. 
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6.9.2 POSSIBLE ERROR STATES 

This command could return a Busy or Reservation Conflict status, 
see section 5.7 for a description of possible causes. 

If this command resul ts in a Check status, the follow ing sense 
keys could be returned from a Request Sense (03H> command: 

Sense Key: Error: Possible cause: 

0 No Sense See Section 6.3.3 
EOM encountered 

2 Uni t Not Ready See Section 6.3.3 

3 Media Error See Section 6.3.3 

5 Illegal Request See Section 6.3.3 

4 Hardware Error See Section 6.3.3 

6 Uni t Attention See Section 6.3.3 

D Volume Overflow See Section 6.3.3 
Spacing past BOT or EOT 

The Data Error Counter will be incremented each time the tape 
must be repositioned to re-read a bad block. 

The Data Underrun Counter will be incremented once when tape 
r epo si ti ons af ter the 1 ast space. 
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hl..O.. IRlUIRY COMMAND (12a) 

'The Inquiry command passes information regarding the controller 
and attached device type to support self configuring systems. The 
CDB for the Inquiry command is shown in figure 6-12. 

Bit 

Byte 7 6 5 4 3 2 1 0 
1-----+-----+-----+-----+-----+-----+-----+-----

00 1 0 0 0 1 1 0 0 1 0 
1-----+-----+-----+-----+-----+-----+-----+-----

01 1 Logical unit # 1 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

02 1 0 . 0 0 0 0 0 0 0 
1-----+-----+-----+----+------+-----+-----+-----

03 1 0 0 0 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

04 1 Number of Blocks 
1-----+-----+-----+-----+-----+-----+-----+-----

05 1 0 0 0 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

Figur e 6-12. Inq ui ry Command 

The number of bytes all oca ted by the host to be retur ned as 
I nq u i ry da t a iss pe c if i e din b 1 0 c k 04. A val ue 0 f z e row ill 
result in no data transferred. The total number of bytes 
available is 18 (decimal). Figure 6-13 shows the returned Inquiry 
data. 

The Inq ui ry da ta indi ca tes: 

Device Type Code=Ol 
Device Type Qual if ier=80 
ACB-3530 Firmware Rev. 
Number of Buffered Read Blocks 
Number of Buffered write Blocks 
Adaptec Identifier 
Product Identifier 
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Removable 
Firmware rev. in X.Y 
16 (de cimal) 
15 (de cimal) 
A-D-A-P-T-E-C in ASCII 
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Bit 

Byte 7 6 5 4 3 2 1 0 
1-----+-----+-----+-----+-----+-----+-----+-----

00 1 Device Type COde (01) 
1-----+-----+-----+-----+-----+-----+-----+-----

01 1 Device Type Qualifier (80) 
1-----+-----+-----+-----+-----+-----+-----+-----

02 1 0 0 0 0 0 0 0 0 
1-----+-----+-----+----+------+-----+-----+-----

03 1 0 0 0 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

04 I _____ +--~~~::-~:+~~~~:~~~~~-~~::=-~~:~:-+-----
05 1 0 0 0 0 0 0 0 0 

1-----+-----+-----+-----+-----+-----+-----+-----
06 1 ACB-3530 Firmware Revision Level 

1-----+-----+-----+-----+-----+-----+-----+-----
07 1 0 0 0 0 0 0 0 0 

1-----+-----+-----+-----+-----+-----+-----+-----
08 I _____ ~~~::+~~-~~~::::~+~:~~-~~~:~~+~~~~:+-----
09 I _____ ~~~::+~~-~~~::::~+~:~::+~~~~~~-i~:~~-----
OA 1 
: : : Adaptec Inc. Identif ier 
10 1 

1-----+-----+-----+-----+-----+-----+-----+-----1 
11 I _____ +-----!:~~~:~-:~:~~~:~::+~~~~~+-----+-----I 

Figure 6-13. Inquiry Data 

~~ POSSIBLE ERROR STATES 

This command could return a Busy or Reservation Conflict status, 
see Section 5.7 for a description of possible causes. 

If this command results in a Check status, the following sense 
keys could be returned from a Request Sense (03H) command: 

Sense Key: 

4 

6 

Error: 

Hardware Error 

Unit Attention 

ACB-3530 Users Manual 

Possible Cause: 

See Section 6.3.3 

See Section 6.3.3 
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L.ll VERIPY COMMAND (13a) 

The Verify command performs a eRe check on the number of blocks 
specified. The controller only performs a eRe check, no data is 
transf er r ed to the host. Fi gur e 6-14 show s the CDB for the 
Verify command. 

Bit 

Byte 7 6 5 4 3 2 1 o 
-----+-----+-----+-----+-----+-----+-----+-----

00 0 0 0 I 1 0 0 1 1 
-----+-----+-----+-----+-----+-----+-----+-----

01 Logical Unit i I 0 0 0 I 0 I 1 
-----+-----+-----~-----+-----+-----+-----+-----

02 (MSB) 
-+- -+- -+- -+- -+- -+- -+-

03 Block Count 
-+- -+- -+- -+- -+- -+- -+-, 

04 (LSB) 
-----+-----+-----+-----+-----+-----+-----+-----

05 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

Figure 6-14. Verify command 

The verify will begin from the current tape position if the 
previous command left the tape at position. This can be 
a ccompl ished by a pr ev ious Read, Ver ify or Space command. 
Otherwise, t~e verify MUST begin at BOT, indicated by the BOM bit 
in Unit Sense information (Section 6.3.2). This can be 
accomplished by a Rewind command. An attempt to execute a Read 
command when the above conditions are not met will result in a 
Check stat us and an III egal Reg uest (5) sense' key. The opera tion 
will terminate when all requested blocks are transferred, media 
of hardware errors occur or a file mark, recorded end of tape or 
physical end of tape is encountered. 

The command will verify the CRC on one or more blocks on the tape 
starting next block from the current position. The verification 
will terminate whe~ the specified number of blocks have been 
verified, a file mark is encountered or EaT is encountered. If 
termination occurs before the block count is reached, the Unit 
Sense information will contain' the remaining number of blocks. 

The controller will place the tape at the end of the last block 
verified or file mark encountered prior to completion. 
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~~ POSSIBLE ERROR STATES 

This' command coul d return a Busy or Reservation Confl ict status, 
see Section 5.7 for a description of possible causes. 

If this command results in a Check status, the following sense 
keys could be returned from a Request Sense (03H) command: 

Sense Key: 

o 

2 

3 

5 

4 

6 

7 

D 

Error: 

No Sense 

Uni t Not Ready 

Media Error 

Illegal Req uest 

Hardware Error 

unit Attention 

Da ta Protect 

Vol ume Overflow 

Possible Cause: 

See Section 6.3.3 

See Section 6.3.3 

See Section 6.3.3 

See Section 6.3.3 
Check that bit 0, byte 01 

is set. 
Previous command was a write 

type command. 

See Section 6.3.3 

See Section 6.3.3 

See Section 6.3.3 

See Section 6.3.3 
Verifying at EOM. 

The Data Error Counter will be incremented each time the tape 
must be repositioned to re-read a bad block. 

The Data Underrun Counter will be incremented once when tape 
repositions after the last space. 
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L.ll RECOVER BOFFER .DAm COMMAND (14B) 

The Recover Buffer Data cc),mmand is used to recover data left in 
the buffer as a result of an error occuring during a write 
operation. This command will return all buffer data from 
previously completed and current commands not yet written to tape 
and verified. Figure 6-15 shows the CDB for the Recover Buffer 
Da ta comman d. 

Bit 

Byte 7 6 5 4 3 2 1 o 
-----+-----+-----+-----+-----+-----+-----+-----

00 0 0 0 I 1 0 1 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

01 Logical unit i I 0 0 0 I 0 I 1 
-----+-----+-----+-----+-----+-----+-----+-----

02 (MSB) 
-+- -+- -+- -+- -+- -+- -+-

03 Block Count 
-+- -+- -+- -+- -+- -+- -+-

04 (LSB) 
-----+-----+-----+-----+-----+-----+-----+-----

05 0 0 0 0 0 0 0 0 
-----+-----+-~~--+-----+-----+-----+-----+-----

Figure 6-15. Recover Buffer Data command 

The data will be transferred in the order that it would have been 
w ri tten to tape. 

The Block Count can be set to the maximum buffer size to assure 
all buffered data is recovered. _ If a smaller count is used, 
mul tipl e Recover Buffer Data commands can be used. If the Block 
count exceeds the nlUllber of blocks available, a Check Status will 
be posted with a No Sense (O) sense key. The EOM bit will be set 
and the U'nit Sense information Block Count will contain the 
difference between the number of blocks specif ied and transferred. 

~~ POSSIBLE ~RROR STATES 

This command coul d return a Busy or Reservation Confl ict status, 
see Section 5.7 for a description of possible causes. 

If this command results in a Check status, the following sense 
keys co uld be ret ur ned from a Req uest Sense (03H) command: 
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Sense Key: Error: Possible cause: 

0 No Sense See Section 6.3.3 
Block Count exceeded data 
available (EOM bi t set) 

2 Uni t Not Ready See Section 6.3.3 

5 Illegal Request See Section 6.3.3 
Check that bit 0, byte 01 

is set. 

6 Uni t Attention See Section 6.3.3 
Spacing past BOT or EDT 
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§.....ll ~ SELECT COMMAND (lSa) 

The Mode Select command is used by the host to configure the ACB-
3530 for the desired operational parameters. Some parameters can 
al so be specif ied by the Set Parameters (06 H) command. The 
overlapping val ues will be used from th~ last command issued. 
Figure 6-16 shows the CDB for the Mode Select command. 

Bit 

Byte 7 6 5 4 3 2 1 0 
I-----+-----+-----+-----+~----+-----+-----+-----

00 I 0 0 0 1 1 0 1 0 1 
1-----+-----+-----+-----+-----+-----+-----+-----

01 1 Logical Unit # I 0 0 0 0 0 
/-----+-----+-----+- -+~ -+- -+- -+-

02 / 0 0 0 0 0 0 0 0 
/- . -+- '-+- -+- -+- -+- -+- -+-

03 / 0 0 0 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

04 / Number of Bytes 
/-----+-----+-----+-----+-----+-----+-----+-----

05 / 0 0 0 0 0 0 0 0 
/-----+-----+-----+-----+-----+----~+-----+-----

Figure 6-16. Mode Select command 

The Number of Bytes specifies the number of bytes of 
co nf i g u rat ion da ta to be sen t to th e co n t roll e r. Ami n im urn 0 f 3 
bytes must be sent for any meaningful data, however less than 3 
is not an error state. It is recommended that the host provide 17 
bytes of data for full conf iguration. Figure 6-17 shows the Mode 
Select configuration data block. 

The f.lode Select configuration data is defined as follows: 

Buffered Mode (bit 4, byte 02): This bit set invokes the 
buffered mode of wri te operation. Good compl etion status 
and message will be transferred by the controller when the 
last byte of write data is transferred into the controller 
buffer. An error encountered will be posted with the next 
command. (See Section 6.7, Wri te command, for addi tional 
details) 

Densi ty Code (byte 04): This byte specif ies the Q IC format of 
the inserted tape. This can be overridden by the Set 
Parameters command. The density codes supported are: 

Densi ty Code: 00 
04 
05 

OIC Format: QIC-24 (default) 
OIC-ll 
OIC-24 

Block Size (byte OA-OB): These bytes specify the formatted 
block size on the tape. This must be set to 512 (02,00H). 
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Bit 

Byte 7 6 5 4 3 2 1 0 
�-----+-----+-----+-----+-----+-----+-----+-~---I 

00 1 0 0 0 0 0 0 0 0 1 

1-----+-----+-----+-----+-----+-----+-----+-----1 
01 1 0 0 0 0 0 0 0 0 1 

1-----+-----+-----+-----+-----+-----+-----+-----1 
02 1 0 0 0 IBufMdl 0 0 0 0 1 

1-----+-----+-----+-----+-----+-----+-----+-----1 
03 I ____ ~~~~~~_~:_~~~~~~_~~~:~~:~:-~~~;-~~~~~-----I 

Extent Descriptor List 

-----+-----+-----+-----+-----+-----+-----+-----
04 Density Code 

-----+-----+-----+-----+-----+-----+-----+-----
05 0 0 0 0 0 0 0 0 

-----+-----+-----+-----+-----+-----+-----+-----
06 0 0 0 0 0 0 0 0 

-----+-----+-----+-----+-----+-----+-----+-----
07 0 0 0 0 0 0 0 0 

-----+-----+-----+-----+-----+-----+-----+-----
08 0 0 0 0 0 0 0 0 

-----+-----+-----+-----+-----+-----+-----+-----
09 0 0 0 0 0 0 0 0 

-----+-----+-----+-----+-----+-----+-----+-----
OA (MSB) 

-+- -+- -+ Block Size - -+- -+-
OB (LSB) 

OC 

OD 

OE 

OF 

10 

-----+-----+-----+-----+-----+-----+-----+-----
Operational Mode Parameters 

1-----+-----+-----+-----+-----+-----+-----+-----1 
I-----+-----+~~::~;~~~~~+~~~:-~~~~:-+-----+-----, 
1 Number of Tracks 1 

1-----+-----+-----+-----+-----+-----+-----+-----1 
1 Read Threshold 1 

1-----+-----+-----+-----+-----+-----+-----+-----1 
1 Write Threshold 1 

1-----+-----+-----+-----+-----+-----+-----+-----1 
1 Forced Streaming Count I 

1-----+-----+-----+-----+-----+-----+-----+-----1 
Figure 6-17. Mode Select Configuration Data Block 
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The following fields define the operational mode of the ACB-3530: 

Number of Tracks (byte 00): This byte configures the controller 
to the number of tracks on the inserted tape. Track counts 
supported are 04 or 09, a value of 00 in this byte will 
default the controller to the congfiguration jumper A-B 
(see Section 3.4). This can be overridden by the Set 
Parameters command Number of Tracks value. 

Read Threshold (byte OE): This byte sets the buffer threshold 
for when the controller will reconnect on disconnecting 
read operations. The threshold value specifies the number 
of blocks that must be available to transfer to the host 
before reconnection. A read opertaion can buffer up to 16 
blocks. A zero in this field will default to 8. A value 
greater than 16 will default to 15. This can be overridden 
by the Set Parameters command Minimum Number of Blocks 
val ue. 

write Threshold (byte OF): This byte sets the buffer threshold 
for when the controller will reconnect on disconnecting 
write operations. The threshold value specifies the number 
of blocks that must be free in the buffer before the 
controller will reconnect and request write data. A write 
operation can buffer up to 15 blocks. A zero in this field 
will default to 8 blocks. A value greater than 15 will 
default to 14. This can be overridden by the Set 
Parameters command lvlinimun Number of Blocks val ue. 

Forced Streaming count (byte 10): This byte specifies the 
number of time the cantrall er will rewrite the 1 ast block 
during a write operation in the event of a buffer 
underrun. A zero in this field will default to one block. 
A val ue 0 f F F w ill res u 1 tin a for ce d s t ream tot h e end 0 f 
a track. An overriding Set Parameters command with the 
Extend bit set will set this field to FF. 

~~ POSSIBLE ERROR STATES 

This command could return a Busy or Reservation Conflict status, 
see Section 5.7 for a description of possible causes. 

If this command resul ts in a Check status, the following sense 
keys could be returned from a Request Sense (03 H) command: 

Sense Key: Error: possible Cause: 

2 Uni t Not Ready See Section 6.3.3 

6 unit Attention See Section 6.3.3 
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RESERVE .mirr COMMAND (168) 

The Reserve Unit command will reserve the attached tape drive for 
the exclusive use of the requesting host. The reservation is 
reI eased by a ReI ease command (17 H) or a power-on or SCS I reset. 
Figure 6-18 shows the CDB for the Reserve command. 

Byte 

00 

01 

02 

03 

04 

05 

Bit 

7 6 5 4 3 2 1 0 
-----+-----+-----+-----+-----+-----+-----+-----1 

o 0 0 11 0 1 1 0 I 
-----+-----+-----+-----+-----+-----+-----+-----1 
Logical unit # I 0 I 0 0 0 0 1 

-----+-----+-----+-----+-----+-----+-----+-----1 
o 0 0 0 0 0 0 0 I 

-----+-----+-----+-----+-----+-----+-----+-----1 
o 0 000 0 0 0 1 

-----+-----+-----+-----+-----+-----+-----+-----1 
o 0 0 0 0 0 0 0 1 

-----+-----+-----+-----+-----+-----+-----+-----1 
o 000 0 0 0 0 1 

-----+-----+-----+-----+-----+-----+-----+-----1 
Figure 6-18. Reserve Unit command 

An attempted access to a drive vlith an active reservation from 
another host will result in a Reservation Conflict status. 

6.14.1 POSSIBLE ERROR STATES 

This command could return a Busy or Reservation Conflict status, 
see Section 5.7 for a description of possible causes. 

If this command results in a Check status, the following sense 
keys could be returned from a Request Sense (03H) command: 

Sense Key: 

2 

6 

Error: 

Unit Not Ready 

unit Attention 
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Possibl e Ca use: 

See Section 6.3.3 

See Section 6.3.3 
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BET,EASE .1lB.I% COMMAND ( 17 B) 

The Release Unit command releases a drive reservation invoked by 
the same host. Figure 6-19 shows the CDB for the Release Unit 
command. 

Bit 

Byte 7 6 5 4 3 2 1 0 
1-----+-----+-----+-----+-----+-----+-----+-----

00 1 0 0 0 I 1 0 1 1 1 
I-----+-----+--~--+-----+-----+-----+-----+-----

01 1 Logical Unit # 1 0 I 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

02 1 0 0 0 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

03 1 0 0 0 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

04 1 0 0 0 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

05 1 0 0 0 0 0 0 0 0 
1-----+-----+-----+-----+-----+-----+-----+-----

Figure 6-19. Release Unit Command 

A Release Unit command to a drive that has an active reservation 
from another host will result in a Reservation Conflict status. 

~~l POSSIBLE ERROR STATES 

This command could return a Busy or Reservation Confl ict status, 
see Section 5.7 for a description of possible causes. 

If this command resul ts in a Check status, the following sense 
keys could be returned from a Request Sense (03H) command: 

Sense Key: 

2 

6 

Error: 

Unit Not Ready 

Unit Attention 

ACB-3530 Users Manual 

possible Cause: 

See Section 6.3.3 

See Section 6.3.3 
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ERASE COMMAND (19B) 

The Erase command will erase the entire tape inserted. The drive 
erase head covers the entire tape, all tracks will be erased in 
one forward motion from the beginning of track 0 to the physical 
end of track O. Figure 6-20 shows the CDB for the Erase command. 

Bit 

Byte 7 6 5 4 3 2 I o 
-----+-----+-----+-----+-----+-----+-----+-----

00 0 0 0 I I 1 0 0 I 
-----+-----+-----+-----+-----+-----+-----+-----

01 Logical Unit i I 0 0 0 0 I 1 
-----+-----+-----+-----+-----+-----+-----+-----

02 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

03 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

04 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+--,---+-----+-----+-----

05 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

Figure 6-20. Erase Command 

The erase operation must begin at BOT. An attempt to erase a tape 
not at BOT will result in a Check status with an Invalid Request 
sense key. 

If the host has indicated the ability to disconnect (through the 
Identify message), the ACB-3530 will disconnect during the erase 
process and reconnect to present ending status. 

6.16.1 POSSIBLE ERROR STATES 

This command could return a Busy or Reservation Conflict status, 
see Section 5.7 for a description of possible causes. 

If this command results in a Check status, the following sense 
keys could be returned from a Request Sense (03H) command: 
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Sense Key: Error: possible Cause: 

2 Unit Not Ready See Section 6.3.3 

4 Hardware Error See Section 6.3.3 

5 Illegal Request See Section 6.3.3 
Check that bit 0, byte 01 

is set. 
Tape not at BOT 

6 Unit Attention See Section 6.3.3 

7 Data Protect See Section 6.3.3 
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L.l1. .IW.IlB SENSE COMMAND (lAB) 

The Mode Sense command will return the conf iguration parameters 
set by the Mode Select or Set Parameters command" to the host. 
Figure 6-19 shows the CDB for the Mode Sense command. 

Bit 

Byte 7 6 5 4 3 2 1 o 
-----+-----+-----+-----+-----+-----+-----+-----

00 0 0 0"1 1 1 0 1 0 
-----+-----+-----+-----+-----+-----+-----+-----

01 Logical unit i 1 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

02 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

03 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

04 Number of Bytes 
-----+-----+-----+-----+-----+-----+-----+-----

05 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+--~--+-----+-----

Figure 6-21. Mode Sense Command 

The number of bytes specifies how many bytes will be returned by 
the controller. The format data returned is the same as the Mode 
Select Configuration Data (see Section 6.13, Mode Select 
command). The entire configuration data length is 17 blocks. If 
a Set Parameters command has been issued last, the overlapping 
pa r am e t e r s will ref 1 e c t th e Set Par am e t e r s val ue sin the Mo de 
Sel ect val ue " convention. 

~~ POSSIBLE ERROR STATES 

This command could return a Busy or Reservation Conflict status, 
see Section 5.7 for a description of possible causes. 

If this command results in a Check status, the following sense 
keys could be returned from a Request Sense (03 H) command: 

Sense Key: 

2 

4 

6 

Error: 

Unit Not Ready 

Hardware Error 

Uni t Attention 

ACB-3530 Users Manual 

possible Cause: 

See Section 6.3.3 

See Section 6.3.3 

See Section 6.3.3 
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L..lJl. LOAD/UNLOAD.IlHH COMMAND (lBB) 

The Load/Unload command is used by the host to prepare the tape 
for insertion or removal. This comman'd allows the host to place 
the ta pe a t BOT 0 r E OT and tor e ten s ion the tape. Fig ur e 6 - 20 
shows the CDB for the Load/Unload command. -

Bit 

Byte 7 6 5 4 3 2 1 o 
-----+-----+-----+-----+-----+-----+-----+-----

00 0 0 0 I 1 1 0 1 0 
-----+-----+-----+-----+-----+-----+-----+-----

01 Logical Unit i I 0 0 0 0 I Immed 
-----+-----+-----+-----+-----+-----+-----+-----

02 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

03 0 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

04 0 0 0 . 0 0 0 IReTenl Load 
-----+-----+-----+-----+-----+-----+-----+-----

05 EOT I 0 0 0 0 0 0 0 
-----+-----+-----+-----+-----+-----+-----+-----

Figure 6-22. Load/Unload Command 

The specific function of the Load/Unload command is determined by 
the Retension, Load and EOT bits. The definition of each function 
is as follows: 

Retension (bit 1, byte 04): This bit set will cause the 
controller to retension the tape prior to any load or 
unload functio~ A tape retension consists of a rewind to 
BOT, motion to EOT and a rewind back to BO~ This is 
recommended prior to writing to a new or stored tape. 

Load = 1 ( bit 0, by teO 4) : T his bit set in d i cat e sal 0 a d 
function. To properly initial ize to inserted drives 
(without power-on reset), this function will cause the 
controller to position the tape at BOT ~nd determine tape 
length for proper write current. 

Load = 0 (bit 0, byte 04): This bit and the Retension bit 
cleared indicates an unload functio~ This function will 
ca use the controll er to posi tion the tape a t BOT or EOT 
(see EOT bit below) 

EOT = 1 (bit 7 byte 05): This bit in an unload operation will 
resul t in the tape being po si tioned at EOT. This bi t 
cleared will position the tape at BOT. 

ACB-3530 Users Manual 6-40 400112-00A 



If the host does not support disconnect and the Immediate bit 
(byte 01, bit 00) is not set, this command will return a 
compl e tion stat us a t the end of the I oad/unl oad pro ce SSt If the 
Immediate bit is set, the ACB-3530 will return good completion 
stat us at the i ni tia tion of I oad/unl oad. Dur ing the opera tion, 
the control 1 er will retur naB usy status in response all 
commands. 

If the host has indicated the ability to disconnect (through the 
Identify message), the ACB-3530 will disconnect during tape 
motion and reconnect to present ending status. 

6.18;1 POSSIBLE ERROR STATES 

This command could return a Busy or Reservation Conflict status, 
see Section 5.7 for a description of possible causes. 

If this command results in a Check status, the following sense 
keys could be returned from a Request Sense (03H) command: 

Sense Key: 

2 

4 

6 

Error: 

Unit Not Ready 

Hardware Error 

Uni t Attention 
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possible Cause: 

See Section 6.3.3 

See Section 6.3.3 

See Section 6.3.3 
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