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Running at a data transfer rate of 510 kbytes/s, the HP C1533A tape
drive can record a full 4-Gbyte DDS-2 cartridge in just over two hours,
almost an hour less than typical DDS-2 drives. Its development required
improvements in tape material, length, and thickness, new read and write
heads, a new drum design, and new methods for linearity measurement
and adjustment.
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• 12.0 GBytes

• 500 kBytes/s
to 1.5 MBytes/s

• Audio DAT
• Media

Specifications
• Format
• Error

Correction

DDS Format

Enabling
Technologies

DDS
(1989)

DDS-DC
(1991)

DDS-2
(1993)

DDS-3
(1995)

DDS-4
(1997)

Uncompressed
Capacity

Uncompressed
Transfer Rate

• 90-m Tape
• DCLZ

Compression

• MP+ Media
• 120-m Tape
• Thinner

Tracks

• 4.0 GBytes

• 360 kBytes/s
to 750 kBytes/s

• MP ++ Media
• Increased bpi
• New Format
• PRML

Channel
(Partial
Response
Maximum
Likelihood)

• ME Media
• 180-m Tape
• Thinner

Tracks

• 24.0 GBytes

• 500 kBytes/s
to 3 MBytes/s

• 183 kBytes/s

• 2.0 GBytes• 1.3 GBytes

• 183 kBytes/s
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Length

Thickness

Width

Base Film

Coating
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13 �m

3.81 mm

PET

MP

90 m

9 �m

3.81 mm

PET or PEN

MP

120 m

6.5 �m

3.81 mm

PA

MP+

Back
Coating

DDS-1

DDS-1

DDS-2

3.0 �m

9.5

0.5

2.5 �m

6.0

0.5

2.0 �m

4.0

0.5

Base
Film
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B Write Head

A Read Head

A Write Head
B Read Head
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Direction of Rotation

72)44%.� $!4!�� �(%� 3%#/.$� 72)4%� (%!$� �$%3)'.!4%$� 4(%� �� 72)4%

(%!$�� #/.4!#43� 4(%� 4!0%� .%84� 4/� 72)4%� $!4!� 7)4(� !.� !:)-54(

!.',%� /&� �	�� $%'2%%3�� �(%� 3%#/.$� 2%!$� (%!$� �$%3)'.!4%$� 4(%

�� 2%!$� (%!$�� #/.4!#43� 4(%� 4!0%� .%84� 4/� 6%2)&9� 4(%� $!4!� 02%;

6)/53,9� 72)44%.� "9� 4(%� �� 72)4%� (%!$�� �52).'� 4()3� 02/#%33� 4(%

4!0%� )3� -/6%$� &/27!2$� 4/� 02/$5#%� $!4!� /.� 4(%� 4!0%� !3

3(/7.� ).� �)'�� ��

�/� !##/--/$!4%� 4(%� ()'(%2� #/%2#)6)49� /&� 4(%� ���;	� 4!0%

-%$)!� 4(%� 72)4%� (%!$� 7!3� #(!.'%$� &2/-� !� �%.$534†;"!3%$
(%!$� 4/� !� -%4!,;).;'!0� ������ 349,%� &%22)4%;"!3%$� (%!$� �3%%

�)'�� 
��� �(%� ���� (%!$� %.352%3� 4(!4� 4(%� -!'.%4)#� #/!4).'� /.

4(%� 4!0%� )3� &5,,9� 3!452!4%$� $52).'� 4(%� 72)4%� 02/#%33�� �%.$534

)3� 34),,� 53%$� ).� 4(%� (%!$�� "54� /.,9� &/2� 4(%� '!0� -%4!,� !.$� ./4

!3� 4(%� "5,+� -!4%2)!,�

�(%� 2%!$� (%!$� 2%15)2%$� 3%6%2!,� #(!.'%3� 4/� -%%4� 4(%� .%%$3

/&� 4(%� ��� ���

��� �(%� &)234� 7!3� 4/� #(!.'%� &2/-� !� �%.$534;

"!3%$� (%!$� 4/� !� &%22)4%;"!3%$� (%!$�� �()3� 7!3� .%#%33!29� 4/

-!).4!).� 4(%� ./-).!,� (%!$� ,)&%� 30%#)&)#!4)/.� /&� 
���� (/523�

�).#%� 4(%� ��� ���

�� (!3� !� $!4!� 42!.3&%2� 2!4%� 4(!4� )3� 	���� 4)-%3

4(%� 02%6)/53� '%.%2!4)/.� /&� ���� 4!0%� $2)6%3�� 4(%� (%!$� )3� ).

#/.4!#4� 7)4(� 4(%� 4!0%� -%$)!� 	���� 4)-%3� -/2%� $52).'� 4(!4� 
���

(/523�� �(%� &%22)4%;"!3%$� (%!$� )3� (!2$%2� 4(!.� 4(%� �%.$534;

"!3%$� (%!$� !.$� -%%43� 4(%� ,)&%� 2%15)2%-%.43�

�(%� 3%#/.$� #(!.'%� 4/� 4(%� 2%!$� (%!$� 7!3� 4/� 4(%� 7)$4(�� �(%

./-).!,� 7)$4(� /&� 4(%� 2%!$� (%!$� &/2� 4(%� ���� &/2-!4� 34!.$!2$

7!3� 	���� �-�� �� 2%!$� (%!$� /&� 4()3� 7)$4(� /.� !� ���;�-� 7)$%

���;	� 42!#+� 7/5,$� !,,/7� 4//� -5#(� !$*!#%.4� 42!#+� ./)3%� 4/

† Sendust is an alloy of 85% Fe, 6% Al, and 9% Si. It was developed at the University of Sendai,
Japan.

�
	�� ��� ���;	� 42!#+� &/2-!4� /.� 4!0%�

6° 22′39″

20�

Data Written by the B Head

Data Written by the A Head

9.1 �m

�
	�� ��� �(%� ��� ���

�� 4!0%� $2)6%� (!3� -%4!,;).;'!0� &%22)4%;"!3%$

72)4%� (%!$3�

Glass

Head
Gap

Metal Layer
(Sendust)

Tape DirectionFerrite

"%� 0)#+%$� 50�� 4(%2%"9� 2%$5#).'� 4(%� 3)'.!,;4/;./)3%� 2!4)/

"%,/7� !.� !##%04!",%� ,%6%,�� �4� &)234� ',!.#%� )4� 7/5,$� 3%%-� 4(!4

!� 2%!$� (%!$� 7)$4(� /&� ���� �-� �%15!,� 4/� 4(%� ./-).!,� 72)44%.

42!#+� 7)$4(�� 7/5,$� "%� /04)-5-� �-!8)-5-� /.;42!#+� 3)'.!,

0)#+50� 7)4(� -).)-!,� !$*!#%.4;42!#+� ./)3%� 0)#+50��� �()3

7/5,$� "%� 6!,)$� )&� 4(%� 42!#+3� 7%2%� !,,� 0%2&%#4,9� 342!)'(4�� �/7;

%6%2�� 4(%� ���;	� 34!.$!2$� #!,,3� &/2� 4(%� 42!#+3� 4/� "%� 342!)'(4

7)4().� ±	��� �-� /6%2� 4(%� ,%.'4(� /&� 4(%� 42!#+� �#!,,%$� ,).%!2)49�
4/� !,,/7� &/2� -%#(!.)#!,� 4/,%2!.#%3� ).� 4(%� 4!0%� $2)6%��  (),%� !

���;�-;7)$%� 2%!$� (%!$� 7/5,$� 02/6)$%� !.� %8#%,,%.4� 3)'.!,;4/;

./)3%� 2!4)/� /.� !� 0%2&%#4,9� 342!)'(4� ���;	� 72)44%.� 42!#+�� )4

7/5,$� ./4� "%� !",%� 4/� 2%!$� !� 7/234;#!3%� ���;	� 72)44%.� 42!#+

4(!4� 7!3� 72)44%.� "9� !� $)&&%2%.4� $2)6%� �3%%� �)'�� ���� �.� 4()3� #!3%�

4(%� 2%!$� (%!$� 7/5,$� (!6%� !� ,!2'%� !$*!#%.4;42!#+� ./)3%

0)#+50� 7)4(� !� 2%,!4)6%,9� 3-!,,� /.;42!#+� 3)'.!,� 0)#+50�� �).#%

4(%� !"),)49� 4/� ).4%2#(!.'%� 4!0%3� "%47%%.� 4!0%� $2)6%3� 7!3� !.

)-0/24!.4� #/.3)$%2!4)/.� ).� 4(%� $%3)'.� /&� 4(%� ��� ���

�� 4!0%

�
	�� ��� �&&%#43� /&� 4!0%� !.$� $2)6%� ./.,).%!2)49� 7(%.� !� 42!#+� 72)44%.� "9

/.%� $2)6%� )3� 2%!$� "9� !� $)&&%2%.4� $2)6%�

Nominal Track
Center Line

Path of DDS-2
Read Head with

Maximum
Deviation of

2.5� �m Opposite
to the Write

DDS-2 Written
Track with Maximum
Deviation of 2.5 �m

9.1 �m



  Hewlett-Packard Company 1994 �#!#+ #0� 	���� �#5*#229��!)�0"� �-30,�*� � � � � � � �

"0'4#�� ��  �*�,!#� ,##"#"� 2-�  #� 1203!)� 2-� �!&'#4#� 2&#� -.2'+3+

0#�"� &#�"� 5'"2&�� �� 	
9�+� 0#�"� &#�"� 5'"2&� 5�1� 1.#!'$'#"

2&0-3%&� 2&#� 31#� -$� !-+.32#0� +-"#*',%� -$� 2&#� #$$#!2� -$� �"(�9

!#,2920�!)� ,-'1#� -,� 1'%,�*92-9,-'1#� 0�2'-�� �6.#0'+#,21� 4#0'$'#"

2&#� .#0$-0+�,!#� -$� 2&#� 	
9�+� &#�"�

����� ����
�

�&#� ,#62� +�(-0� !&�**#,%#� !�+#� ',� 2&#� "03+� "#1'%,�� �&#

',!0#�1#� ',� 2&#� "�2�� 20�,1$#0� 0�2#� 2-� 
	�� ) 72#1�1� $0-+� 	��

) 72#1�1� 0#/3'0#"� �,� ',!0#�1#� ',� 2&#� "03+� 0-2�2'-,� 1.##"�� 2-


���� 0�+',� $0-+� 
���� 0�+',�� �&#� +�(-0� '113#1� 2-� !-,2#,"

5'2&� 5#0#� "03+�  #�0',%� *'$#�� �!-312'!� ,-'1#� �2� 2&#� &'%&#0

0-2�2'-,� 1.##"�� �,"� #6!#11'4#� �'0�  #25##,� 2&#� "03+� �,"� 2&#

2�.#�� �6!#11'4#� �'0� 5-3*"� $-0!#� 2&#� 2�.#� 2--� $�0� �5�7� $0-+

2&#� "03+�� 0#13*2',%� ',� 0#"3!#"� 1'%,�*� *#4#*1�  #!�31#� -$� *-11

-$� !-,2�!2�  #25##,� 2&#� &#�"� �,"� 2&#� 2�.#�

�� %0#�2� "#�*� -$� 5-0)� &�1� �*0#�"7� %-,#� ',2-�  #�0',%� *'$#� �,"

�!-312'!� ,-'1#� ',� &'%&90-2�2'-,90�2#� 1.',"*#� +-2-01� $-0� "'1)

"0'4#1�� �&#� )#7� 2-�  #�0',%� *'$#� '1� 2&#� .0-.#0� !&-'!#� -$� *3 0'9

!�,21�� �7� 31',%� 2&#� 1�+#� &'%&9.#0$-0+�,!#� *3 0'!�,21� 2&�2

�0#� $-3,"� ',� "'1)� "0'4#� 1.',"*#� +-2-01�� 5#� 5#0#� /3'!)*7� � *#

2-� +##2� 2&#�  #�0',%� *'$#� 0#/3'0#+#,21� -$� 2&#� ��� �	
���� 2�.#

"0'4#�

�&#� �!-312'!� ,-'1#� %#,#0�2#"�  7� 2&#� "03+� '1� *�0%#*7� �� $3,!9

2'-,� -$� 2&#� !-,20-*� 1712#+�� �&#� !-,20-*� �*%-0'2&+� 31#"� ',� 2&#

��� �	
���� 2�.#� "0'4#� 0#"3!#1� 2&#� &'%&9$0#/3#,!7� !-,2#,2� -$

2&#� !-,20-*� 1'%,�*1� 1-� 2&�2� 2&#� �!-312'!� ,-'1#� -$� 2&#� ��

�	
���� '1� !-+.�0� *#� 2-� .0#4'-319%#,#0�2'-,� ���� 2�.#

"0'4#1�

�&#� .0- *#+� -$� #6!#11� �'0�  #25##,� 2&#� "03+� �,"� 2&#� 2�.#

0#/3'0#"� 2&#� "#4#*-.+#,2� -$� 2#!&,'/3#1� 2-�  *##"� �5�7� 2&#

#6!#11� �'0� 2-� #,130#� 2&�2� .0-.#0� &#�"92-92�.#� !-,2�!2� 5�1

+�',2�',#"�� �#4#0�*� 2#!&,'/3#1� 5#0#� .0-2-27.#"� �,"� !�0#$3**7

+#�130#"�  7� ��� �� -0�2-0'#1� $-0� 2&#'0� '+.�!2� -,� 2�.#� "#$-09

+�2'-,�� �+-,%� 2&#� 2#!&,'/3#1� .0-2-27.#"� 5�1� �� 85',"-59

*#11�� "03+�� ',� 5&'!&� 2&#0#� '1� �� %�.�  #25##,� 2&#� *-5#0�� 12�9

2'-,�07� 1#!2'-,� -$� 2&#� "03+� �,"� 2&#� 3..#0�� 0-2�2',%� 1#!2'-,� -$

2&#� "03+�� �&#� %�.� .0-4'"#1� �� .�2&� $-0� 2&#� �'0� 2-�  *##"� �5�7

�,"� #*'+',�2#1� 2&#� ,##"� $-0� �� 85',"-5�� �0-3,"� 2&#� &#�"�� �

1#!-,"� 2#!&,'/3#� .0-2-27.#"� 5�1� �� 12�,"�0"� 5',"-5� 127*#

"03+� 5'2&� �� 1+�**� !&�+$#0� �*-,%� 2&#�  -22-+� #"%#� -$� 2&#

3..#0� 0-2�2',%� 1#!2'-,� -$� 2&#� "03+� 2-� .0-4'"#� 2&#� ,#!#11�07

�'0�  *##"� �1##� �'%�� ���

�,� 2&#� #,"�� 2&#� 5',"-5� 127*#� "03+� 31',%� �� !&�+$#0� -,� 2&#

*-5#0� #"%#� -$� 2&#� 0-2�2',%� 1#!2'-,� -$� 2&#� "03+� 5�1� $-3,"� 2-

 #� 2&#�  #12� 1-*32'-,�� #,130',%� 2&�2� 2&#� 2�.#� 5�1� ,-2� "�+9

�%#"� 5&'*#� .0-4'"',%� �,� #�1'*7� +�,3$�!230� *#� 1-*32'-,� 2-

2&#� .0- *#+� -$� #6!#11� �'0�  #25##,� 2&#� "03+� �,"� 2&#� 2�.#�

����	����

�1� .0#4'-31*7� +#,2'-,#"�� 2&#� ���9
� 1.#!'$'!�2'-,� !�**1� $-0� �

+�6'+3+� "#4'�2'-,� $0-+� �� 120�'%&2� *',#� -$� ±
�
� �+� $-0� �
50'22#,� 20�!)�� �&'1� 1.#!'$'!�2'-,� '1� 0#$#00#"� 2-� �1� *',#�0'27�� �&#

*',#�0'27� -$� 2&#� .0#4'-31� %#,#0�2'-,� -$� ���� 2�.#� "0'4#1� 5�1

+#�130#"� �,"� $-3,"� 2-� &�4#� �� +#�,� 4�*3#� -$� ���� �+� �,"� �

12�,"�0"� "#4'�2'-,� -$� ����� �+�� �-� +##2� 2&#� ���9
� 1.#!'$'!�9

2'-,1�� �,� ',2#,1'4#� 0#1#�0!&� �!2'4'27� 5�1� 3,"#02�)#,� �2� ��

�� -0�2-0'#1�� �&�2� 0#1#�0!&� "#2#0+',#"� 2&�2� 2&#� *',#�0'27

+#�130#+#,2� �,"� �"(312+#,2� .0-!#11� 5-3*"� &�4#� 2-�  #

!&�,%#"� 2-� +##2� 2&#� ���9
� 1.#!'$'!�2'-,1� !-,1'12#,2*7�

�0#4'-31*7�� *',#�0'27� 5�1� +#�130#"�  7� 50'2',%� �� 2�.#�� .&71'9

!�**7� !322',%� -32� �� 1#!2'-,� -$� 2&�2� 2�.#�� "#4#*-.',%� 2&#� 2�.#

31',%� $#00-$*3'"1� 2-�  #� � *#� 2-� 1##� 2&#� 50'22#,� 20�!)1�� �,"

2&#,� +#�130',%� 2&#� 20�!)1� 3,"#0� �� +'!0-1!-.#�� �&'1� 2#!&9

,'/3#� 13$$#01� $0-+� 25-� .0- *#+1�� �'012�� 2&#� +#�130#+#,2

#00-0� �11-!'�2#"� 5'2&� 2&#� 2#!&,'/3#� 5�1� $-3,"� 2-�  #� 3.� 2-�


� �+�� �#!-,"�� 2&#� 2#!&,'/3#� "'"� ,-2� �**-5� 2&#� *',#�0'27� 2-�  #

+#�130#"� ',� 0#�*� 2'+#� 5&'*#� �"(312+#,21� 2-� 2&#� %3'"#1� 5#0#

 #',%� +�"#� -,� 2&#� .0-"3!2'-,� *',#�

�&#� .0- *#+� -$� +#�130#+#,2� #00-0� 5�1� 2�!)*#"�  7� "#4#*-.9

',%� �,� �32-+�2#"� -.2'!�*� +#�130#+#,2� 1712#+�� �1',%� -.2'!�*

.�22#0,� 0#!-%,'2'-,� 1-$25�0#�� 2&#� 1712#+� �32-+�2'!�**7� $',"1

1.#!'�*� 50'22#,� .�22#0,1� -,� 2&#� 2�.#�� �� .0#!'1'-,� !--0"',�2#

+#�130#+#,2� 1712#+� +#�130#1� 2&#� 20�!)� .-1'2'-,� 0#*�2'4#� 2-

2&#� #"%#� -$� 2&#� 2�.#�� �&#� 1712#+� '1� !�*' 0�2#"� 5'2&� �� !&0-+#

-.2'!�*� 12�,"�0"� �,"� �� +#�130#+#,2� �!!30�!7� -$� ±��	
� �+� '1
�!&'#4#"�

�&'1� -.2'!�*� +#�130#+#,2� 1712#+� '1� 31#"� 2-� +#�130#� 2&#

� 1-*32#� *',#�0'27� -$� 2�.#1�� �&#1#� 2�.#1� �0#� 2&#,� 31#"� �1� �

0#$#0#,!#� $-0� �� 0#�*92'+#� +#�130#+#,2� 1712#+� ',� .0-"3!2'-,�

�.#!'�*� .�22#0,1� 50'22#,� -,� 2&#� 2�.#� �0#� 31#"�  7� 2&#� 2�.#

"0'4#� 3,"#0� 2#12� 2-� +#�130#� '21� -5,� "#4'�2'-,� �*-,%� 2&#� 20�!)

0#*�2'4#� 2-� 2&#� 2�.#� ',� 2&#� "0'4#�� �7� 13 20�!2',%� -32� 2&#� +#�9

130#"� *',#�0'27� "#4'�2'-,� -$� 2&#� 2�.#� ',� 1-$25�0#�� �,� �!!30�2#

0#�*92'+#� +#�130#+#,2� -$� 2&#� *',#�0'27� -$� 2&#� "0'4#� 3,"#0� 2#12

'1� �!&'#4#"�� �2� '1� 2&#,� .-11' *#� $-0� �� .0-"3!2'-,� -.#0�2-0� 2-

�"(312� 2&#� 2�.#� %3'"#1� $-0� +','+3+� *',#�0'27� "#4'�2'-,� �1

.�02� -$� 2&#� 12�,"�0"� .0-"3!2'-,� .0-!#11�� �&#� 31#� -$� 2&#1#

*',#�0'27� +#�130#+#,2� �,"� �"(312+#,2� +#2&-"1� &�1� �**-5#"

��� 2-� 0#"3!#� 2&#� +#�,� *',#�0'27� "#4'�2'-,� ',� .0-"3!2'-,� 2-

	��� �+� 5'2&� �� 12�,"�0"� "#4'�2'-,� -$� ����� �+�� 5#**� 5'2&',� 2&#

���9
� 1.#!'$'!�2'-,1�

�������	�
�

�&#� ,#25-0)� 1#04#0� +�0)#2� 2&�2� 2&#� ��� �	
���� 2�.#� "0'4#� '1

"#1'%,#"� 2-� 1#04#� 0#/3'0#1� &'%&� .#0$-0+�,!#� �1� 5#**� �1� &'%&

!�.�!'27�� �&#� "�2�� 20�,1$#0� 0�2#� -$� 
	�� ) 72#1�1� '1� �,� '+.-09

2�,2� $�!2-0� ',� 2&#� .#0$-0+�,!#� -$� 2&#� ��� �	
���� 2�.#� "0'4#

1',!#� '2� "#$',#1� 2&#� +�6'+3+� 0�2#� �2� 5&'!&� "�2�� ��$2#0� !-+9

.0#11'-,�� !�,�  #� 50'22#,� 2-� -0� 0#�"� $0-+� 2&#� 2�.#�� �&#� �!23�*

��
�� ��� �5-� 127*#1� -$� "03+1� 5'2&� %�.1� 2-�  *##"� -$$� #6!#11� �'0�  #25##,

2&#� "03+� �,"� 2&#� 2�.#�� �,� #�!&� !�1#�� $-30� &#�"1� �0#� 1.�!#"� #4#,*7

�0-3,"� 2&#� "03+��  32� -,*7� 2&#� -,#� ,#�0#12� 2&#� - 1#04#0� '1� 1&-5,� ',

2&'1� "0�5',%�� �&#� "'�%-,�*� *',#� -,� 2&#� *-5#0� "03+� '1� 2&#� .�2&� -$� 2&#

*-5#0� #"%#� -$� 2&#� 2�.#� ',� 2&'1� &#*'!�*� 1!�,� 1712#+�

Upper Drum
(Rotating)

Lower Drum
(Stationary)

Window Style
Drum

Windowless
Drum

Head

Window



��� � � � � � � �!�!)�!.� ����� �!3(!007���'�. � �+1.*�(   Hewlett-Packard Company 1994

,!."+.)�*�!� 0$!� 1/!.� 3%((� /!!� %*� �� /5/0!)� %/� �� "1*�0%+*� +"� �0

(!�/0� 0$%.0!!*� "��0+./�� �+)!� +"� 0$!/!� "��0+./� �.!� �� "1*�0%+*� +"

0$!� 0�,!�  .%2!�� �10� )�*5� �.!�  %�0�0! � �5� 0$!� /5/0!)� 1/%*#

0$!� 0�,!�  .%2!�� �$!� )�&+.� ,!."+.)�*�!� "��0+./�� �(+*#� 3%0$

0$!� �+..!/,+* %*#� �+*0.+((%*#� "1*�0%+*/�� �.!� (%/0! � �!(+3�

�������	�
�� �	
��� ����������
� ���
����

��0�� 0.�*/"!.� .�0! ��,!�  .%2!� %"�  !/%.! �  �0��

0.�*/"!.� .�0!� %/� #.!�0!.�

0$�*� )�4%)1)� 0�,!�  .%2!�

0.�*/"!.� .�0!

�+),10!.� /5/0!)� %"�  !/%.! �

 �0�� 0.�*/"!.� .�0!� %/� (!//�

0$�*� )�4%)1)� 0�,!�  .%2!�

0.�*/"!.� .�0!

��4%)1)�  �0�� �+),.!//%+* ��,!�  .%2!

.�0%+� 0$�0� )�%*0�%*/�

)�4%)1)� 0�,!�  .%2!�

0.�*/"!.� .�0!

��0�� �+),.!//%+*� .�0%+ ��0�

��%*� �1""!.� /%6! ��,!�  .%2!

����� 0.�*/"!.� .�0! �%)%0! � 0+� 0$!� )�4%)1)� ����

0.�*/"!.� .�0!� 0$�0� �+0$� 0$!�

0�,!�  .%2!� �* � 0$!� �+),10!.

/5/0!)� ��*� ��$%!2!

��0�� 0.�*/"!.� /%6! �+),10!.� /5/0!)

�$!� �.�$%0!�01.!� +"� 0$!� ��� ���

�� �+*0.+((!.� %/� +10(%*! � %*

�%#�� ��

�*� !4�)%*�0%+*� +"� 0$!� 3.%0!� ,.+�!//� %/� %*/0.1�0%2!� %*� 1* !.7

/0�* %*#� 0$!� ,+0!*0%�(� ,!."+.)�*�!� (%)%0!./�� �$!� "+((+3%*#

�.!� 0$!� )�&+.� /0!,/� %*� 0$!� 3.%0!� ,.+�!//�

��� �+),10!.� /5/0!)� *!#+0%�0!/� ����� 0.�*/"!.� .�0!� 3%0$� 0$!

0�,!�  .%2!�

	�� �+),10!.� /5/0!)� !/0��(%/$!/� 0.�*/"!.� /%6!�


�� �+),10!.� /5/0!)� 0.�*/"!./�  �0�� 0+� 0$!� 0�,!�  .%2!�

��� ��,!�  .%2!� �+),.!//!/� 0$!�  �0�� 0$.+1#$� 0$!�  �0�� �+)7

,.!//%+*� ,.+�!//+.� �* � )+2!/� 0$!�  �0�� %*0+� 0$!� )�%*� �1""!.�

��
�� ��� �(+�'�  %�#.�)� +"� 0$!� ��� ���

�� 0�,!�  .%2!� �+*0.+((!.�

128K-Byte
Data

Compression
Buffer

Data
Compression

Processor

68000
Microprocessor

Format
Processor

SCSI
Controller

DDS
Format
Data

SCSI
Bus

1M-Byte
Main

Buffer

��� �+.)�0� ,.+�!//+.�  %2% !/� 0$!�  �0�� %*0+� ���� "+.)�0� /0�*7

 �. � #.+1,/� �* � �  /� ���!//� �* � %* !4%*#�  �0�� 0+� !*��(!

$%#$7/,!! � /!�.�$� �* � .!0.%!2�(� �* � !..+.� �+..!�0%+*� "%!( /� 0+

)�%*0�%*�  �0�� %*0!#.%05� +*� .!� /�


�� ���� "+.)�0�  �0�� %/� 3.%00!*� +*0+� 0$!� 0�,!�

�+� ��$%!2!� )�4%)1)� ,!."+.)�*�!�� %0� %/� !//!*0%�(� 0$�0� ���

"+.)�0�  �0�� %/� �2�%(��(!� 0+� 3.%0!� +*0+� 0$!� 0�,!� �0� �((� 0%)!/�� �"

*+�  �0�� %/� �2�%(��(!�� 0$!� 0�,!�  .%2!� 3%((� $�2!� 0+� /0+,� 3.%0%*#

 �0�� �* � 3�%0� 1*0%(�  �0�� %/� �2�%(��(!� �!"+.!� .!/0�.0%*#� 0$!

3.%0!� ,.+�!//�� �$!� 0�,!� 3%((� �(/+� $�2!� 0+� �!� .!,+/%0%+*! 

�!"+.!� 0$!� *!40� 3.%0!� ��*� �!#%*�� �$!� "+.)�0� ,.+�!//+.� )1/0

+"� �+1./!� $�2!� 0$!� ��%(%05� 0+� 0�'!� 0$!�  �0�� ".+)� 0$!� )�%*

�1""!.�� �+*2!.0� 0$!�  �0�� %*0+� 0$!� ���� "+.)�0� �* � �+),10!

0$!� !..+.� �+..!�0%+*� 2�(1!/� %*� .!�(� 0%)!� +.� 0$!� 0�,!�  .%2!� 3%((

*!2!.� ��$%!2!� %0/� "1((� ,!."+.)�*�!�

�$!� )�%*� �1""!.� ,!."+.)/� �� /,!! � )�0�$%*#� "1*�0%+*�� #%2%*#

0$!�  �0�� �+),.!//%+*� ,.+�!//+.� 0$!� *!�!//�.5� ".!! +)� 0+

+10,10�  �0�� �0� �� 2�.5%*#� .�0!� 3$%(!� '!!,%*#� 0$!� 0�,!�  .%2!

/0.!�)%*#�� �+ !(%*#�  !)+*/0.�0! � 0$�0� �� �1""!.� /%6!� +"� ��

�50!/� %/� /1""%�%!*0� 0+� )�%*0�%*� 0$!� ,!."+.)�*�!� +"� 0$!� ��

���

�� 0�,!�  .%2!� %*� )+/0� �,,(%��0%+*/�

�$!� )�4%)1)� /,!! � �0� 3$%�$� 0$!�  �0�� �+),.!//%+*� ,.+�!/7

/+.� ��*� 0�'!� 1*�+),.!//! � %*,10�  �0�� �* � +10,10� %0� �/� �+)7

,.!//! �  �0�� %/� �*+0$!.� "��0+.� %*� 0$!� ,!."+.)�*�!� ,%�01.!�

�$!� )+.!� �+),.!//%�(!� 0$!�  �0��� 0$!� "�/0!.� 0$!�  �0�� �+),.!/7

/%+*� ,.+�!//+.� *!! /� 0+� �!� 0+� )�%*0�%*� �*� +10,10� .�0!� 0$�0� %/

"�/0� !*+1#$� 0+� '!!,� 0$!� 0�,!�  .%2!� /0.!�)%*#�� �*� �2!.�#!

�+),.!//%+*� .�0%+� +"� 	� 0+� �� %/� 0$!� ���!,0! � %* 1/0.5� *+.)� "+.

05,%��(� �+),10!.�  �0��� �+3!2!.�� 3%0$%*� �� (�.#!� ���'1,�� 0$!

�+),.!//%+*� .�0%+� +"� %* %2% 1�(� "%(!/� 3%((� 2�.5� 0.!)!* +1/(5�

�5� /01 5%*#� �� (�.#!� *1)�!.� +"� ���'1,/�� 3!� 3!.!� ��(!� 0+� !/7

0��(%/$� 0$�0� 0$!�  �0�� �+),.!//%+*� ,.+�!//+.� *!! /� 0+� �!� ��,�7

�(!� +"� ��+10� �70+7�� �+),.!//%+*� �0� "1((� +10,10� .�0!� 0+� )�%*0�%*

�*� +2!.�((� 	70+7�� �+),.!//%+*� .�0!�� �!� 0$!.!"+.!�  !/%#*! 

0$!�  �0�� �+),.!//%+*� ,.+�!//+.� "+.� 0$!� ��� ���

�� 0+� )!!0

0$%/� .!-1%.!)!*0�

�$!� (�/0� )�&+.� ,%!�!� %*� 0$!� ,!."+.)�*�!� ,%�01.!� $�/� 0+�  +

3%0$� 0$!� ��%(%05� +"� 0$!� �+),10!.� /5/0!)� 0+� )+2!�  �0�� 0+� 0$!

0�,!�  .%2!�� �+� #!0� 0$!� )�4%)1)� ,!."+.)�*�!� ".+)� 0$!� 0�,!

 .%2!�� %0� %/� %),+.0�*0� 0$�0� 0$!� �+),10!.� /5/0!)� ,.+2% !� 0$!

 �0�� �/� "�/0� �/� 0$!� 0�,!�  .%2!� *!! /� %0�� �$!� )�4%)1)� .�0!� �0

3$%�$� 0$!�  �0�� ��*� 0$!*� �!� 0.�*/"!..! � 0+� 0$!� 0�,!�  .%2!� %/

 !0!.)%*! � �5� 0$!� *!#+0%�0! � ����� 0.�*/"!.� .�0!� �* � 0$!

0.�*/"!.� /%6!� 0$�0� 0$!� �+),10!.� /5/0!)� !/0��(%/$!/�� �$!� ����

0.�*/"!.� .�0!� %/� 0$!� (+3!.� +"� 0$!� �+),10!.� /5/0!)� �* � 0�,!

 .%2!� )�4%)1)� .�0!/�� �"� 0$!� �+),10!.� /5/0!)�/� )�4%)1)� ����

0.�*/"!.� .�0!� %/� (!//� 0$�*� 0$!� 0�,!�  .%2!�/� )�4%)1)� ����� 0.�*/7

"!.� .�0!�� 0$!� ����� 0.�*/"!.� .�0!� 1/! � 3%((� �!� 0$�0� +"� 0$!� �+)7

,10!.� /5/0!)�� �$!� /(+3!.� 0$!� 0.�*/"!.� .�0!�� 0$!� (!//� 0%)!� 0$!.!

%/� 0+� �+2!.� �*5� /5/0!)� +2!.$!� �� �  %0%+*�((5�� %"� 0$!� �+),10!.

/5/0!)� !/0��(%/$!/� �� /)�((� 0.�*/"!.� /%6!�� 0$!�  �0�� 0.�*/"!.� 3%((

+��1.� %*� /)�((� %*�.!)!*0/�� �%*�!� !��$� 0.�*/"!.� $�/� +2!.$!� 

�//+�%�0! � 3%0$� %0�� /)�((� 0.�*/"!.� /%6!/� 3%((� $�2!� .!(�0%2!(5

)+.!� +2!.$!� � 3$%�$� 3%((� (%'!(5� .! 1�!� 0$!� ,!."+.)�*�!� +"

0$!� 0�,!� ���'1,� �/!!� �%#�� ����



  Hewlett-Packard Company 1994 �)')1&)6� ����� �);0)88@�%'/%6(� �3962%0� � � � � � � ��

�
��� ���� �%<-191� (%8%� 86%27*)6� 6%8)� 3*� 8,)� ��� ���

�� 8%4)� (6-:)� %8

	��� (%8%� '3146)77-32� 6%8-3� �:%6-%&0)� 13()�� ;6-8-2+� *631� 1)136=� 32

%2� ��� ����� �3()0� �	�� '31498)6��

0 2 4 6 8 10 12 14 16
0

200

400

600

800

1,000

1,200

Transfer Size (kbytes)

Tr
an

sf
er

 R
at

e 
(k

by
te

s/
s)

�������
	��
���

�� ;390(� 0-/)� 83� %'/23;0)(+)� �9+,� �%886%=� *36� 1)',%2-71

%2(� 1)(-%� ():)0341)28� 1%2%+)1)28�� �)8)6� �8):)2� *36� 8%4)

4%8,� ():)0341)28�� �3,2� �%6(;-'/� %2(� �,-0� �32236� *36� ,)%(

%2(� (691� ():)0341)28�� �%2� �977)00� *36� 1)(-%� ():)0341)28�

�-132� �-88)27� *36� 7)6:3� %2(� (%8%� ',%22)0� ():)0341)28� 1%2@

%+)1)28�� �3&� �360-2+� *36� (%8%� ',%22)0� ():)0341)28�� �)2

#-00'3'/7� *36� 7)6:3� '3()� ():)0341)28�� �90-%2� �388)6� *36� 46383@

8=4)� %2(� 8330� ():)0341)28��  31� �32;%=� *36� 7)6:3� ��� ():)0@

341)28�� �8):)� �694%� *36� '3286300)6� ():)0341)28� 1%2%+)@

1)28��  -1� �,-447�� �2(=� �%2%�� �8):)� �%2+*36(�� �)8)� #%07,�

%2(� �%:)� �);%6� *36� '3286300)6� ��� ():)0341)28�� �-',%6(

�-'/)67�� �%90� �%680)88�� �-132� �%)�� %2(� �32� �9'/-2+,%1� *36

'3286300)6� *-61;%6)� ():)0341)28�� �)8)� �6%1,%00� *36� 8)',230@

3+=� %2(� 78%2(%6(->%8-32� 1%2%+)1)28�� �,6-7� #-00-%17� %2(

�-132� �,%2(0)6� *36� (%8%� ',%22)0� 13()0-2+�� �6=%2� �%+%-2� *36

-28)6',%2+)� 8)78� ():)0341)28�� �-',%6(� "-2')28� *36� -28)+6%@

8-32� 1%2%+)1)28�� �%:)�  9'/)88�� �-132� �398,;)00�� %2(� �32

�97,832� *36� -28)+6%8-32� )2+-2))6-2+�� �6)+�  6)>-7)� %2(� �3,2

�-',� *36� 46-28)(� '-6'9-8� &3%6(� ():)0341)28�� �%6=� �%66-2)6

*36� 463.)'8� '336(-2%8-32�� �-/)� �%(*-)0(�� �%0'301� �6-1;33(�

%2(� �32%8,%2� �36(� *36� 8)78-2+�� �%60�  %97-+� 3*� ��� �%&7�� �%03

�083� *36� 0-2)%6-8=� 1)%796)1)28� 83307�� �0&)68� �)%27� 3*� ��

�%&7�� �%03� �083� *36� 8%4)� 4%8,� 13()0-2+�� %2(� 1%2=� 38,)67�� �

;390(� 0-/)� 83� 8,%2/� �%2� �977)00�� �)8)6� �8):)2�� %2(� �-',%6(

�-'/)67� *36� 8,)-6� ,)04� -2� 46)4%6-2+� 8,)� 1%8)6-%0� *36� 8,-7� %68-'0)�

�� ;390(� %073� 0-/)� 83� 8,%2/� �3� �9670)=� *36� ,)6� )**3687� -2� 8=4-2+

%2(� )(-8-2+� 8,)� %68-'0)�

�
�
�
��
�

��� ����� �-%2',-�� )8� %0�� ?�%8%� �3146)77-32� -2� %� �%0*@�2',� �))0@83@�))0

 %4)� �6-:)��� �
��
����
��
��� �����
�� � "30�� ���� 23�� 
�� �92)� ������ 44�

	
@
���  ,-7� 4%4)6� (-7'977)7� 8,)� ��@��� %0+36-8,1�� %� 46)'96736� 3*� 8,)

���$� %0+36-8,1�

	�� ��� $-:� %2(� ��� �)14)0�� ?�� !2-:)67%0� �0+36-8,1� *36� �)59)28-%0� �%8%

�3146)77-32��� ����� 	�
��
������� ��� ������
����� 	�
���� � "30�� � @	
�

23�� 
�� �%=� ������ 44�� 

�@
�
�


