


















































































































































































































































































Read Full 
The READ FULL command allows the Initiator to request all available information fields for 
the specified logical or physical block. This information includes the header, data, and ECC 
field contents. The Target returns to the Initiator a complete image of one physical block. 
Included with the contents of the physical block is a header that defines the amount and type 
of data available. 

Note 

• 
For this command to succeed, the header of the sector prior to the requested 
sector must be readable . 

Read Full Command Descriptor Block (COB) 

Bit 

Byte 7 I 6 I 5 I 4 i 3 I 2 I 1 I 0 

00 Opcode = FOH 

01 Logical Unit Number I Reserved I PHYS 

02-05 (MSB=02) Address (LSB=05) 

06 Reserved 

07-08 (MSB=07) Allocation Length (LSB=08) 

09 Control Byte 

Address. This field specifies which block to return. 

PHYS (Physic:al Address). The interpretation of the address is determined by the state of the 
PHYS bit. H PHYS is set to zero (0), the Address field is treated as a logical block address 
per normal conventions and all normal position verifications are performed. The first physical 
block in the specified logical block is returned. To access all physical blocks, the Initiator must 
use the MODE SELECT command to set the logical block size equal to the physical block 
size (normally 512 bytes). Otherwise, only the first physical block in each logical block is 
accessible. 

H PHYS is set to one (1), the Address field is treated as a physical block address with the 
Address field defined as follows: 

• Byte 2: Physical Cylinder Address (MSB) 
• Byte 3: Physical Cylinder Address (LSB) 
• Byte 4: Head Address 
• Byte 5: Physical Sector Address 

Allocation Length. 

This field specifies the number of bytes the Initiator is prepared to accept. If the number of 
bytes available from the Target is greater than that specified in the CDB, the data will be 
truncated to the Allocation Length value. The typical allocation length for a device formatted 
with a 512 byte data field is 548. 
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Read Full 

Read Full Header Format 

The physical block returned by the Target is preceded by a 10-byte header. 

Bit 

Byte 7 I 6 I 5 I 4 I 3 I 2 I 1 J 0 

00 Total Available Length (MSB) = 02H 

01 Total Available Length (MSB) = 22H 

02 Field Descriptor = 001 I Field Length (MSB) = OOH 

03 Field Length (LSB) = 06H 

04 Field Descriptor = 010 J Field Length (MSB) = 02H 

05 Field Length (LSB) = OoH 

06 Field Descriptor = 100 I Field Length (MSB) = OOH 

07 Field Length (LSB) = 14H 

08 Field Descriptor = 000 I Field Length (MSB) = OOH 

09 Field Length (LSB) = OOH 

Read Full Physical Block Contents 

Bit 

Byte 7 I 6 J 5 I 4 I 3 I 2 I 1 I 0 

10-15 Header Bytes/Header eRe 
16-527 Data Bytes 

528-548 Eee Bytes/Data eRe 

Total Available Length. This field contains the number of bytes that the device can return for 
this command. The length does not include itself but does include the remaining eight bytes 
of the header. If the Allocation Length field in the CDB is smaller than the Total Available 
Length, the Total Available length is not adjusted to show the truncation. 

Field Descriptor. The bit code values are defined as follows: 

• 001 - Physical Block Header Field 
• 010 - User Data Field 
• 100 - Error Correction/Detection Field 
• 000 - End Fields Mark 

Field Length. The individual fields define the number of bytes to follow them in the 
associated field. The Field Length for the End Fields Mark is set to zero. 

The physical block consists of 524 bytes: 6 bytes of header, 512 (maximum) bytes of data, and 
6 bytes of data ECC. No error correction is applied to the data bytes returned. 
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Read Headers 
The READ HEADERS command will read all the headers on the track specified by the 
Address field and return the requested number of bytes. The header information will always 
be returned starting from physical sector 0 of the addressed track regardless of the addressed 
block or sector. 

READ HEADERS Command Descriptor Block (COB) 

Bit 

Byte "{ I 6 J 5 I 4 I 3 ! 2 
, 

! I 0 

00 Opcode = EEH 

01 Logical Unit Number I Reserved I PHYS 

02-05 (MSB=02) Address (LSB=05) 

06 Reserved 

07-08 (MSB=07) Allocation Length (LSB=08) 

09 Control Byte 

PHYS (Physical Address). If the PHYS bit is set to one (1), the address field is interpreted as 
a physical address in the following format: 

• Byte 2: Cylinder Address (MSB) 
• Byte 3: Cylinder Address (LSB) 
• Byte 4: Head Address 
• Byte 5: Sector Address (Ignored) 

If PHYS is set to zero (0), the address is assumed to be a logical address. 

Address. This field specifies which track to read. 

Allocation Length. A value of zero (0) in this field will cause a seek to the addressed track 
with the header information read from the disk but no data transfer to the Initiator. 
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Reformat Track 

Reformat Track 
The REFORMAT TRACK command will cause the addressed track on the disk drive to be 
formatted according to the setting of the Transfer Length field. 

Caution , 

Byte 

00 

01 

02-05 

06-08 

09 

REFORMAT TRACK will cause the loss of all user data on the specified 
track. Use of this command should be restricted to development or other 
highly controlled environments. Improper use of this command may cause 
the reformatted tracks to become unusable, or other user tracks to become 
inaccessible. Loss of defect information may also result. Any use of this 
command other than at Hewlett-Packard approved sites and by HP approved 
methods may be deemed a violation of warranty. 

Reformat Track Command Descriptor Block (COB) 

Bit 

7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

Opcode = EDH 

Logical Unit Number I Reserved 

(MSB=02) Physical Block Address (LSB=05) 

Reserved 

Control Byte 

Physical Block Address. This field selects the physical block address of the track to be 
reformatted. The Address field is defined as follows: 

• Byte 2: Cylinder Address (MSB) 
• Byte 3: Cylinder Address (LSB) 
• Byte 4: Head Address 
• Byte 5: Sector Address (Ignored) 
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Write Full 
The WRITE FULL command allows the Initiator to request the Target to write the specified 
logical or physical block with the exact block formatting information included with the 
command. This information may include the header, data, and ECC field contents. 

Caution 

• 

Byte 

00 

01 

02-05 

06 

07-08 

09 

Note 

The WRITE FULL command allows the Initiator to directly control the 
forma.tting of a. physical block of media. Use of this command should be 
restricted to development or other highly controlled environments. The use 
of this command may adversely affect the reliability of data recovery and 
proper device operation at media addresses other than the one specified. 
This command is intended strictly to test Target and Initiator reaction 
to certain induced media errors. Any use of this command other than at 
Hewlett-Packard approved sites and by Hewlett-Packard approved methods 
may be deemed a violation of warranty. 

Write Full Command Descriptor Block (COB) 

Bit 

7 I 6 I 5 I 4 I 3 I 2 J 1 I 0 

Opcode = FCH 

Logical Unit Number I Reserved I Phys 

(MSB=02) Address (LSB=OS) 

Reserved 

(MSB=07, 02H) Byte Transfer Length (LSB=08, lAH) 

Control Byte 

For this command to succeed, the header of the sector prior to the requested 
sector must be readable. 

Using the WRITE FULL command, the Initiator transfers to the Target the complete 
information to write one physical block. A WRITE FULL command is usually preceded by 
a READ FULL command, which returns the entire contents (548 bytes) of a specified block. 
The Initiator receives the complete READ FULL data, strips off the lO-byte header, and 
modifies the block contents as required. The resultant 538 bytes constitute the data phase 
of the WRITE FULL command. The WRITE FULL command and the preceding READ 
FULL command should both address the same block; thus ensuring that the modified data is 
returned to its original location. 
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Write Full 

PHYS (Physical Address). The interpretation of the address is determined by the state of the 
PHYS bit. If PHYS is set to zero (0), the Address field is treated as a logical block address 
per normal conventions and all normal position verifications are performed. The first physical 
block in the specified logical block is written. To access all physical blocks, the Initiator must 
use the MODE SELECT command to set the logical block size equal to the physical block 
size (normally 512 bytes). Otherwise, only the first physical block in each logical block is 
accessible. 

If PHYS is set to one (1), the Address field is treated as a physical block address with the 
Address field defined as follows: 

Byte 2: Cylinder Address (MSB) 
Byte 3: Cylinder Address (LSB) 
Byte 4: Head Address 
Byte 5: Sector Address 

Address. This field specifies which block to write. 

Byte Transfer Length. This field specifies the number of bytes to be transferred in the data 
phase. This field is set to 020CH (524 decimal) indicating the full physical block length. 
Setting this field to any other value will generate an ILLEGAL REQUEST sense key. 
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c 
Vendor Unique Status Codes 

Error Code 
Hex(Dec) 

00(0) 
01(1) 
02(2) 
03(3) 
04(4) 
OS(S) 

06(6) 
07(7) 
08(8) 
09(9) 

OA(10) 
OB(11) 

OC(12) 
OD(13) 
OE(14) 
OF(lS) 
10(16) 

11(17) 
12(18) 
13(19) 
14(20) 
IS(21 ) 

16(22) 
17(23) 
18(24) 
19(2S) 
lA(26) 

IB(27) 
lC(28) 
10(29) 
lE(30) 
IF(31) 

20(32) 
21(33) 
22(34) 
23(3S) 
24(36) 
2S(37) 

26(38) 
tbru 

29(41 ) 

Table C-1. Vendor Unique DERROR Status Codes 

Not an error condi~ion. 
Reserved. 
Reserved. 

Description 

Timed out ,..a..itm. for DSP to complete Power On Self-Test. 
After power-on. OSI' ~e Command Ready without Finished being asserted. 
DSP reported a ""~Ialon value incompatible with this firmware version. 

Power-On DSP RAM teat failed. 
Parity eTTOr on command received. 
Reserved. 
Reserved. 
Received iU ... aI coRUll&lld. 
Address of s...,r. command was outside legal address space. 

An attempt ..... m...J .. '0 set an illegal EEPROM address. 
Reserved. 
Timed out .&llmlt for EEPROM write to complete. 
DSP did nol aJ>lIluJ> aIter a spinup command was executed. 
Timed oUI .. &lhlll! fur DSP to become ready for a short term command. 

Timed out "&ltmll; for DSP to become ready for a long term command. 
A Seek "'&1> atlempl .. d when the spindle was not spun up and locked. 
The DSP did nol end up in tracking mode after a Recalibrate command was executed. 
Bounds tesl of 1 rack Offset command failed. 
A fault is still set afler clearing Gate Array fault latches. 

Retries were exhau.~led while trying to verify position during a Recalibrate. 
The DC bias adaptation failed to null NPES within the maximum iteration limit. 
Maximum iteration limit reached during head alignment SPES null. 
DSP sync lost during head alignment SPES measurement. 
The drive has entered the Head Alignment Needed state. 

The drive has entered the Head Alignment Critical state. 
The maximum total (AC+DC) head alignment correction limit was exceeded. 
Reserved 
DSP failed to complete a Read Track Number command in allotted time. 
DSP failed to complete a Spin Down command in allotted time. 

Reserved. 
DSP failed to complete a Spin Up cOllunalld in allotted time. 
DSP failed to complete a Recalibrate command in allotted time. 
DSP failed to complete an Introduce Tracking Offset command in allotted time. 
DSP failed to complete a Seek cOIIlInalld ill allotted time. 
DSP failed to complete a Measure Aligtunent Band command in allotted time. 

Reserved. 
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Error Code 
Hex(Dec) 

2A(42) 
2B(43) 
2C(44) 
2D(45) 

2E(46) 
2F(47) 
thru 

31(49) 

32(50) 
33(51) 
34(52) 
35(53) 
36(54) 
37(55) 

38(56) 
39(57) 
3A(58) 

3B(59) 
3C(60) 
3D(61) 
3E(62) 

3F(63) 
40(64) 
41(65) 
42(66) 
43(67) 

44(68) 
45(69) 
46(70) 
47(71) 
48(72) 

49(73) 
4A(74) 
4B(75) 
4C(76) 
4D(11) 

4E(78) 
4F(79) 
thru 

7F(127) 

80(128) 
81(129) 
82(130) 
83(131) 

84(132) 
85(133) 
86(134) 
87(135) 
88(136) 

Table C-1. Vendor Unique DERROR Status Codes (continued) 

Description 

HDA EEPROM test byte is not 55H. 
HDA EEPROM checksum result not equal to 00. 
PCA EEPROM test byte is not 55H. 
PCA EEPROM checksum result not equal to 00. 

Computed read/write setting is out of range. 

Reserved. 

The long term DSP command completed with Alert signal set in status register. 
The DSP Alert signal was set when attempting to send a command to the DSP. 
Request Status logged a Servo Fault from the fault register. 
DSP failure code indicates other than Reset at power-on. 
Reserved. 
Reserved. 

Maximum DC head alignment CoITection capability was exceeded. 
Maximum AC head alignment correction capability was exceeded. 
Maximum iteration limit was exceeded in calibrating the NPES gain. 

SPES gain not within acceptable level. 
Reserved. 
Reserved. 
Write cunent unsafe. 

That command requires a special test enable to be executed. 
Unknown write fault. 
Write during loss of servo timing sync. 
Write during momentary spindle off-speed indication. 
Write during momentary actuator off-track indication. 

Write during a seek operation. 
Write after settle or tracking failure. 
Write following aggressive settle. 
Write following inhibit DSP code 7 is not defined. 
Write was attempted while ESDI attention was asserted. 

Write was attempted while an illegal head was selected. 
Write was attempted while a recalibrate was in process. 
Write was attempted on a head that was in the head alignment critical state. 
Write was attempted while a head alignment was in process. 
Write was attempted after a fatal head alignment OCCUlTed. 

Write was attempted while spun down or after a recalibrate failure. 

Reserved. 

No failure detected. 
Unsupported command. 
illegal command sequence. 
Servo heartbeat time out. 

Spindle stuck. 
Spindle couldn't reach full speed. 
Servo PLL didn't lock 
Index pattern fault. 
TMR2 Alignment failure 
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Error Code 
Hex(Dec) 

89(131) 
8A(138) 
8B(139) 
80(140) 
8D(141) 

8E(142) 
8F(143) 
90(144) 
91(145) 

thru 
00(192) 

01(193) 
02(194) 
03(195) 

04(196) 
thru 

08(200) 

09(201) 
OA(202) 
OB(203) 

00(204) 
thru 

DO(208) 

D1(209) 
D2(210) 
D3(211) 

D4(212) 
thru 

D8(216) 

D9(211) 
DA(218) 
DB(219) 

DO(220) 
thru 

EO(224) 

Table C-1. Vendor Unique DERROR Status Codes (continued) 

Servo PLL came unlocked. 
Bad hard track number. 
Settle failure. 

Description 

Alignment Band AGO voltage not within legal range. 
Heroics invoked during spin up. 

DSP reset detected. 
Minimum spindle speed could not be maintained. 
Tracking failure after a successful settle to a new setpoint. 

Reserved. 

PLL came unlocked in Slow Acceleration Phase. 
Seek timed out in Slow Acceleration Phase. 
Velocity too high in Slow Acceleration Phase. 

Unassigned seek fault in Slow Acceleration Phase. 

PLL came unlocked in Fast Acceleration Phase. 
Seek timed out in Fast Acceleration Phase. 
Velocity too high in Fast Acceleration Phase. 

Unassigned seek fault in Fast Acceleration Phase. 

PLL came unlocked in the Ooasting Phase. 
Seek timed out in the Ooasting Phase. 
Velocity too high in the Ooasting Phase. 

Unassigned seek fault in the Ooasting Phase. 

PLL came unlocked in Fast Deceleration Phase. 
Seek timed out in Fast Deceleration Phase. 
Velocity too high in Fast Deceleration Phase. 

Unassigned seek fault in Fast Deceleration Phase. 
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Error Code 
Hex(Dec) 

El(225) 
E2(226) 
E3(227) 

E4(228) 
thru 

&(232) 

E9(233) 
thru 

FO(240) 

Fl(241) 
F2(242) 
F3(243) 

F4(244) 
thru 

F9(249) 

FA(250) 
FB(251) 

FC(252) 
thru 

FF(255) 

Table C-1. Vendor Unique DERROR Status Codes (continued) 

Description 

PLL came unlocked in Slow Deceleration Phase 
Seek timed out in Slow Deceleration Phase 
Velocity too high in Slow Deceleration Phase 

Unassigned seek fault in Slow Deceleration Phase. 

Unassigned seek rault. 

PLL came Wllockrd an th~ Gross Settle Phase. 
Seek timed out an th .. Gross Settle Phase. 
Velocity too hi,." UI th .. Gross Settle Phase. 

Unassigned ~~ 'ault an the Gross Settle Phase. 

Seek timed out an th .. Fane Settle Phase. 
Velocity too h,,.!. on th .. Fine Settle Phase. 

Unassi~ ...... ~ fault an th~ Fine Settle Phase. 
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Reference 

This appendix contains information pertaining to previous or special versions of the product. 
The following table lists the material contained herein. 

Table 0·1. Reference Appendix Contents 

Item Title 

Reference 0·1 





C2247, Narrow, Single-Ended Drive Configurations 
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Figure E-1. Narrow, Single-Ended: Disk Drive Dimensions and Mounting Locations 

Mounting Guidelines: 

1. Values given in inches and (millimeters). 

E 

2. Maintain a minimum clearance of 0.06 in. (1.5 mm) between any system structure and the top and all four sides of 
the disk drive. Insure that the system structure contacts only the drive mounting frames and clears the drive HDA 
by at least 0.06 in. (1.5 mm). 

3. Maintain a minimum clearance of 0.04 in. (1.0 mm) between any system structure and any PCA compoment. 

4. Use 6-32 UNC screws with flat washers under the heads and torque them to 15 inch-pounds. 

5. When mounded, the screws should not protrude more than 0.12 in. (3 mm) beyond the inside of the disk drive 
mounting frame. 
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SYNC SPINDLE SIGNAL SPECIFICATIONS 

SLAVE SYNC MASTER SYNC 

~(~ ~(~ OPTION PINSETS 

1-WRITE PROTECT 

! 2-UNIT ATTENTION 

/ /;3-5DTR 

I.. ~ I.. ..I 
11.111 •. 003 mSEC 11.111 •. 003 mSEC 

...---- TERMINA TOR ENABLE 

MUST BE OPEN 

SCSI-1/SCSI-2· 
TERMINATOR 
POWER 

POWER 

CONNECTOR 

FRONT VIEW 

SCSI 

CONNECTOR 

REAR VIEW 

fi 4-PARITY '10 ~-AUTO-SPIN-UP 
% 1/ <8)SYNC SPINDLE 
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Figure E·2. Narrow, Single-Ended: Interface, Address and Option Connectors 
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Table E-1. 
Narrow, Single-Ended: Address and Option Connector Configurations 

Bottom View: Refer to Figure E-2 for pin-set locations. 

Pin-set Function Configuration 

Upper Lower 
Pin Pin 

1 (left) Write Gnd Open: Drive looks at Mode Page header and responds accordingly; default = 
Protect NOT write protected. 

Shorted: Drive is forced into the Write Protect mode. 

2 Unit Gnd Open: Enable Unit Attention. 
Attention Shorted: Inhibit Unit Attention. 

3 SDTR Gnd Open: Inhibit drive initiation of SDTR message. 
Shorted: "Enable drive initiation of SDTR message at Power-On and Reset. 

4 Parity Gnd Open: Inhibit parity checking. 
Shorted: Enable parity checking. 

5 Auto Gnd Open: Drive will not spin up until Initiator sends Start Unit Command. 
Spin-Up Shorted: Drive will spin up automatically at Power-On. 

6 Key: No pins. 

., SCSI pin Gnd Note: Pin-sets ., and 8 have no effect if Sync Spindle Mode is disahled. Refer to 
29 Mode Page 04H. 

8 Sync SCSI pin ., Open, 8 Open: Not Allowed. 

Spindle 29 ., Open, 8 Shorted: Connects Sync Spindle line to SCSI pin 29. When pin-set 
8 is shorted, pin-set 7 mU8t be open . 

., Shorted, 8 Open: Connects SCSI pin 29 to ground. Upper pin of pin-set 8 is 
sync output in Master mode, or sync input in Slave mode. When pin-set ., is 
shorted, pin-set 8 mu,t be open . 

., Shorted, 8 Shorted: Not Allowed; 

9 Key: No pins. 

10 Unit Gnd o .. Open, S .. Shorted 
Select 1 

SCSI Address 0: 10 .. 0, 11 .. 0, 12 .. 0 
11 Unit Gnd SCSI Address 1: 10 .. 0, 11 .. 0, 12 .. S 

Select 2 SCSI Address 2: 10 .. 0, 11 .. S, 12 .. 0 
SCSI Address 3: 10 = 0, 11 .. S, 12 .. S 

12 (right) Unit Gnd SCSI Address 4: 10" S, 11 .. 0, 12 .. 0 
Select 3 SCSI Address 5: 10 .. S, 11 .. O. 12 .. S 

SCSI Address 6: 10 .. S. 11 .. S. 12 .. 0 
SCSI Address 7: 10 .. S, 11 .. S. 12 .. S 

SCSI-l/SCSI-2 Open: Drive looks at Mode Page 09, byte 8, .bit 4 and responds accordingly; 
default = SCSI-2. 
Shorted: Drive is forced to respond as a SCSI-l device. 
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Terminator Power Source Options 
The single-ended drive is shipped with active terminator integrated circuits installed. When 
installing multiple drives on the SCSI channel, the terminators must be disabled on all but the 
last drive in the chain. When the Terminator Enable jumper is installed, the terminators are 
connected to the SCSI connector; when removed, the terminators are disconnected from the 
SCSI connector. Refer to Figure E-2 for the Terminator Enable jumper location. 

Active terminators should be powered by Terminator voltage (TermPwr) whenever the drive 
is connected to an active SCSI bus to avoid exceeding the bus high-state input current 
specification. The Terminator Power jumper determines the TermPwr source as listed below. 
Refer to Figure E-2 for the Terminator Power jumper location. 

Table E-2. 
Narrow, Single-Ended: On-Board Terminator power (TermPwrj Sources 

Note: Terminator Enable jumper must be installed to connect the active terminators to the SCSI connector. 

• Terminator Enable = open • On-board active terminators disabled. Terminators not connected to SCSI 
Connector. 

• Terminator Enable = shorted • On-board active terminators enabled and connected to SCSI bus. TermPwr 
source determined by placement of Terminator Power pin-set jumper. 

• Terminator Power = open • TermPwr for on-board terminators provided by the drive only. Drive TermPwr is 
not connected to SCSI connector pin 26. 

• Terminator Power = shorted • TermPwr for on-board terminators provided by the drive, and drive TermPwr is 
connected to SCSI connector pin 26. 
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Figure E-3. Narrow, Single-Ended: Connector Dimensions 

Table E-3. Narrow, Single-Ended: SCSI Connector Pin Assignments 

Pin Signal Pin Signal Pin Signal Pin Signal 

2 -Data Bit 0 16 -Data Bit 7 28 Ground 40 -RST 

4 -Data Bit 1 18 -Data Bit P 30 Ground 42 -MSG 

6 -Data Bit 2 20 Ground 32 -ATN 44 -SEL 

8 -Data Bit 3 22 Ground 34 Ground 46 -C/D 
10 -Data Bit 4 24 Ground 36 -BSY 48 -REQ 

12 -Data Bit 5 26 TERMPWR 38 -ACK 50 -110 

14 -Data Bit 6 

Notes: 

1. All odd numbered pins, except pins 25 and 29, must be connected to ground. Pin 25 should be left open. 
Pin 29 can be used for Synchronized Spindle operation. Refer to Table E-l and Figure B-2. 

2. Pin 26 is reserved for terminator resistor power source. 
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C2247, Narrow, Differential Drive Configurations 
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Figure F-1. Narrow, Differential: Disk Drive Dimensions and Mounting Locations 

Mounting Guidelines: 

1. Values given in inches and (millimeters). 

F 

2. Maintain a minimum clearance of 0.06 in. (1.5 mm) between any system structure and the top and all. four sides of 
the disk drive. Insure that the system structure contacts only the drive mounting frames and clears the drive HDA 
by at least 0.06 in. (1.5 mm). 

3. Maintain a minimum clearance of 0.04 in. (1.0 mm) between any system structure and any peA compoment. 

4. Use 6-32 UNe screws with flat washers under the heads and torque them to 15 inch-pounds. 

5. When mounded. the screws should not protrude more than 0.12 in. (3 mm) beyond the inside of the disk drive 
mountiDg frame. 
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SYNC SPINDLE SIGNAL SPECIFICATIONS 

SLAVE SYNC MASTER SYNC 
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Figure F·2. Narrow, Differential: Interface, Address and Option Connectors 
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Table F·1. 
Narrow, Differential: Address and Option Connector Configurations 

Bottom View: Refer to Figul'e F-2 for pin-set locations. 

Pin-set Function Configuration 

Upper Lower 
Pin Pin 

1 (left) Write Gnd Open: Drive looks at Mode Page header and responds accordingly; default = 
Protect NOT write protected. 

Sborted: Drive is forced into the Write Protect mode. 

2 Unit Gnd Open: Enable Unit Attention. 
Attention Sborted: Inhihit Unit Attention. 

3 SDTR Gnd Open: Inhibit drive initiation of SDTR message. 
Sborted:' Enable drive initiation of SDTR message at Power-On and Reset. 

4 Parity Gnd Open: Inhibit parity checking. 
Sborted: Enable parity checking. 

5 Auto Gnd Open: Drive will not spin up until Initiator sends Start Unit Command, 
Spin-Up Sborted: Drive will spin up automatically at Power-On. 

6 Key: No piJl$. 

7 Sync Gnd Pin-.et 7 bas no effect if Sync Spindle Mode is disabled. Refer to Mode Page 
Spindle 04H. 

L'pper pin is sync output in Master mode, or sync input in Slave mode. 

DG .01 short this pin-set. The purpose of the lower pin is to provide a ground 
for external cabling. 

8 Reserved 

9 Reserved 

10 Unit Gnd o • Open, S .. Shorted 
Select 1 

SCSI Address 0: 10 .. 0, 11 .. 0, 12 .. 0 
11 Unit Gnd SCSI Address 1: 10 .. S, 11 ,. 0, 12 .. 0 

Select 2 SCSI Address 2: 10 .. 0, 11 .. S, 12 .. 0 
SCSI Address 3: 10 .. S, 11 .. S, 12 .. 0 

12 (right) Unit Gnd SCSI Address 4: 10 .. 0, 11 .. 0, 12 .. S 
Select 3 SCSI Address 5: 10 .. S, 11 .. 0, 12 .. S 

SCSI Address 6: 10 .. 0, 11 .. S, 12 .. S 
SCSI Address 7: 10 .. S, 11 .. S, 12 .. S 

SCSI-1/SCSI-2 Open: Drive looks at Mode Page 09, byte 8, bit 4 and responds accordingly; 
default = SCSI-2. 
Shorted: Drive is forced to respond as a SCSI-1 device. 

C2247, Narrow, Differential Drive Configurations F·3 
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Figure F·3. Narrow, Differential: Connector Dimensions 

Table F·2. Narrow, Differential: SCSI Connector Pin Assignments 

Pin Signal Pin Signal Pin Signal Pin Signal 

1 Shield GND 14 -DB(5) 27 Ground 39 +MSG 

2 Ground 15 +DB(6) 28 Ground 40 -MSG 

3 +DB(O) 16 -DB(6) 29 +ATN 41 +SEL 

4 -DB(O) 17 +DB(7) 30 -ATN 42 -SEL 

5 +DB(1) 18 -DB(7) 31 Ground 43 +C/D 

6 -DB(l) 19 +DB(P) 32 Ground 44 -C/D 

7 +DB(2) 20 -DB(P) 33 +BSY 45 +REQ 

8 -DB(2) 21 DIFFSENS 34 -BSY 46 -REQ 

9 "'D8(3) 22 ~Tound 35 +ACK 47 +1/0 

10 -DB(3) 23 Ground 36 -ACK 48 -I/O 

11 +DB(4) 24 Ground 37 +RST 49 Ground 

12 -DB(4) 25 TERMPWR 38 -RST 50 Ground 

13 +DB(5) 26 TERMPWR 

Note: SHIELD GND is optional on some cables. (Implementors note: Some shielded flat ribbon cables use 
pin 1 as a connection to the shield.) 
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C2240 Series 
Wide, Differential Drive Configurations 

wspdm202 

t 
1.625 
(41.27) 

! ! !! ___ t 1 
J=[ r-----r-----r-r-~ 

I 1.625 I 1.80 I I ~48 

-

I- 141.28) .. !.. (4572) "I i (6_30> 

I 2.375 I .625 
I" (60.32) "I (1588) 

575 (14605) Sinole-Ended 

I 

::>.95 (b1.1j) Differential 

1.75 
(44.45) 

i i 

2.375 
(60.32) 

I -T-----I~--r-r 
i i i i 3.75 
, , (95.25) 
I I 
i i 4.00 
i i (101.60> 

i i jJ 
lr----------1'±-I--------------------:---t1r-.------------------------'-1 __ 

Figure G·1. Wide, Differential: Disk Drive Dimensions, 

Mounting Guidelines: 

1. Values given in inches and (millimeters). 

G 

2. Maintain a minimum clearance of 0.06 in. (1.5 rom) between any system structure and the top and all four sides of 
the disk drive. Insure that the system structure contacts only the drive mounting frames and clears the drive HDA 
by at least 0.06 in. (1.5 rom). 

3. Maintain a minimum clearance of 0.04 in. (1.0 rom) between any system structure and any PCA compoment. 

4. Use 6-32 UNC screws with flat washers under the hea.ds and torque them to 15 inch-pounds. 

5. When mounded, the screws should not protrude more than 0.12 in. (3 rom) beyond the inside of the disk drive 
mounting frame. 

DRAFT 
5/4/92 09:52 

C2240 Series G·1 
Wide, Differential Drive Configurations 

• 



SYNC SPINDLE SIGNAL SPECIFICATIONS 
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Figure G-2. Wide, Differential: Interface, Address and Option Connectors 

G-2 C2240 Series 
Wide, Differential Drive Configurations 
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Table G-1. Wide, Differential: Address and Option Connector Configurations 

Refer to Figure G-2 front view for pin-set locations. 

Pin-set Function 

Upper Lower 
Pin Pin 

1 (left) Write Gnd 
Protect 

2 Unit Gnd 
Attention 

3 SDTR Gnd 

4 Parity Gnd 

5 Auto Gnd 
Spin-Up 

6 Key: No pins. 

7 Sync Gnd 
Spindle 

8 Key: No pins. 

9 Unit Gnd 
Select 4 

10 Unit Gnd 
Select 3 

11 Unit Gnd 
Select 2 

12 Unit Gnd 
Select 1 

SCSI-l/SCSI-2 

DRAFT 
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Configuration 

Open: Drive looks at Mode Page header and responds accordingly; default = 
NOT write protected. 

Shorted: Drive is forced into the Write Protect mode. 

Open: Enable Unit Attention. 
Shorted: Inhibit Unit Attention. 

Open: Inhibit drive initiation of SDTR message. 
Shorted: Enable drive initiation of SDTR message at Power-On and Reset. 

Open: Inhibit parity checking. 
Shorted: Enable parity checking. 

Open: Drive will not spin up until Initiator sends Start Unit Command. 
Shorted: Drive will spin up automatically at Power-On. 

Pin-set 7 has no effect if Sync Spindle Mode is disabled. Refer to Mode Page 
04H. 

Upper pin is sync output in Master mode, or sync input in Slave mode. 

Do not short this pin-set. The purpose of the lower pin is to provide a ground 
for external cabling. 

o = Open, S = Shorted 

SCSI Address 0: 12 = 0, 11 = 0, 10 = 0, 9 = 0 
SCSI Address 1: 12 = 0, 11 = 0, 10 = 0, 9 = S 
SCSI Address 2: 12 = 0, 11= 0, 10 = S, 9 = 0 
SCSI Address 3: 12 = 0, 11= 0, 10 = S, 9 = S 
SCSI Address 4: 12 = 0, 11 = S, 10 = 0, 9 = 0 
SCSI Address 5: 12 = 0, 11= S, 10 = 0, 9 = S 
SCSI Address 6: 12 = 0, 11 = S, 10 = S, 9 = 0 
SCSI Address 7: 12 = 0, 11= S, 10 = S, 9 = S 
SCSI Address 8: 12 = S, 11= 0, 10 = 0, 9 = 0 
SCSI Address 9: 12 = S, 11= 0, 10 = 0, 9 = S 
SCSI Address 10: 12 = S, 11= 0, 10 = S, 9 = 0 
SCSI Address 11: 12 = S, 11 = 0, 10 = S, 9 = S 
SCSI Address 12: 12 = S, 11 = S, 10 = 0, 9 = 0 
SCSI Address 13: 12 = S, 11= S, 10 = 0, 9 = S 
SCSI Address 14: 12 = S, 11= S, 10 = S, 9 = 0 
SCSI Address 16: 12 = S, 11= S, 10 = S, 9 = S 

Open: Drive looks at Mode Page 09, byte 8, bit 4 and responds accordingly; 
default = SCSI-2. 
Shorted: Drive is forced to respond as a SCSI-l device. 

C2240 Series G-3 
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Figure G·3. Wide, Differential: Connector Dimensions 

Table G·2. Wide, Differential: SCSI Connector Pin Assignments 

Pin Signal Pin Signal Pin Signal Pin 

1 +DB(12) 18 TennPwr 35 -DB(12) 52 

2 +DB(13) 19 Reserved 36 -DB(13) 53 

3 +DB(14) 20 +ATN 37 -DB(14) 54 

4 +DB(15) 21 Ground 38 -DB(15) 55 

5 +DB(Pl) 22 +BSY 39 -DB(Pl) 56 

6 Ground 23 +ACK 40 Ground 57 

7 +DB(O) 24 +RST 41 -DB(O) 58 

8 +DB(I) 25 +MSG 42 -DB(I) 59 

9 +DB(2) 26 +SEL 43 -DB(2) 60 

10 +DB(3) 27 +CjD 44 -DB(3) 61 

11 +DB(4) 28 +REQ 45 -DB(4) 62 

12 +DB(5) 29 +1/0 46 -DB(5) 63 

13 +DB(6) 30 Ground 47 -DB(6) 64 

14 +DB(7) 31 +DB(8) 48 -DB(7) 65 

15 +DB(P) 32 +DB(9) 49 -DB(P) 66 

16 DiffSens 33 +DB(10) 50 Ground 67 

17 TermPwr 34 +DB(ll) 51 TennPwr 68 

G·4 C2240 Series 
Wide, Differential Drive Configurations 
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Narrow, Single-Ended Drive Configurations 
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Figure E-1. Narrow, Single-Ended: Disk Drive Dimensions and Mounting Locations 

Mounting Guidelines: 

1. Values given in inches and (millimeters). 

E 

2. Maintain a minimum clearance of 0_06 in_ (1.5 nun) between any system structure and the top and all four sides of 
the disk drive. Insure that the system structure contacts only the drive mounting frames and clears the drive HDA 
by at least 0.06 in. (1.5 nun). 

3. Maintain a minimum clearance of 0.04 in, (1.0 nun) between any system structure and any PCA compoment. 

4. Use 6-32 UNC screws with fiat washers under the heads and torque them to 15 inch-pounds. 

5. When mounded, the screws should not protrude more than 0.12 in. (3 nun) beyond the inside of the disk drive 
mounting frame. 
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SYNC SPINDLE SIGNAL SPECIFICATIONS 
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Figure E-2. Narrow, Single-Ended: Interface, Address and Option Connectors 
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Table E-1. 
Narrow, Single-Ended: Address and Option Connector Configurations 

Pinset Function Configuration 
(Refer to Configuration Illustration for pinset locations.) 

Front Rear 
Pin Pin 

1 Unit Gnd ° = Open, S = Shorted 
Select 1 

SCSI Address 0: 3 = 0, 2 = 0, 1 = ° 2 Unit Gnd SCSI Address 1 : 3 = 0, 2 = 0, 1 = S 
Select 2 SCSI Address 2: 3 = 0, 2 = S, 1 = ° SCSI Address 3: 3 = 0, 2 = S, 1 = S 

3 Unit Gnd SCSI Address 4: 3 = S, 2 = 0, 1 = ° Select 3 SCSI Address 5: 3 = S, 2 = 0, 1 = S 
SCSI Address 6: 3 = S, 2 = S, 1 = ° SCSI Address 7: 3 = S, 2 = S, 1 = S 

4 Reserved. 

5 Key: No pins. 

6 SCSI pin Sync Note: Pinsets 6 and 7 have no effect if Sync Spindle Mode is disabled. Refer to 
29 Spindle Mode Page 04H. 

7 Gnd SCSI pin 6 Open, 7 Open: Not Allowed. 

29 6 Shorted, 7 Open: Connects Sync Spindle line to SCSI pin 29. When pinset 
6 is shorted, pinset 7 must be open. Rear pin of pinset 7 is sync output in 
Master mode, or sync input in Slave mode. 

6 Open, 7 Shorted: Connects SCSI pin 29 to ground. When pinset 6 is 
shorted, pinset 7 must be open. 

6 Shorted, 7 Shorted: Not Allowed. 

8 Key: No pins. 

9 Gnd Auto Open: Drive will not spin up until Initiator sends Start Unit Command. 
Spin-Up Shorted: Drive will spin up automatically at Power-On. 

10 Gnd Parity Open: Inhibit parity checking. 
Shorted: Enable parity checking. 

11 Gnd SDTR Open: Inhibit drive initiation of SDTR message. 
Shorted: Enable drive initiation of SDTR message at Power-On and Reset. 

12 Gnd Unit Open: Enable Unit Attention. 
Attention Shorted: Inhibit Unit Attention. 

13 Gnd Write Open: Drive looks at Mode Page header and responds accordingly; default = 
Protect NOT write protected. 

Shorted: Drive is forced into the Write Protect mode. 

14 Reserved. Must be open. 

15 Gnd Terminator Open: On-board active terminators disabled. Terminators not connected to 
Enable SCSI connector. 

Closed: On-board active terminators enabled and connected to SCSI bus. 
TermPwr source determined by placement of Terminator Power pinset jumper. 

16 SCSI pin TermPwr Open: TermPwr for on-board terminators provided by the drive only. Drive 
26 TermPwr is not connected to SCSI connector pin 26. 

Closed: TermPwr for on-board terminators provided by the drive, and drive 
TermPwr is connected to SCSI connector pin 26. 
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Termin~tor Power Source Options 
The single-ended drive is shipped with active terminator integrated circuits installed. When 
installing multiple drives on the SCSI channel, the terminators must be disabled on all but the 
last drive in the chain. When the Terminator Enable jumper is installed, the terminators are 
connected to the SCSI connector; when removed, the terminators are disconnected from the 
SCSI connector. Refer to the Configurationlllustration for the Terminator Enable jumper 
location. ' 

Active terminators should be powered by Terminator voltage (TermPwr) whenever the drive 
is connected to an active SCSI bus to avoid exceeding the bus high-state input current 
specification. The Terminator Power jumper determines the TermPwr source as listed below. 
Refer to the Configuration lllustration for the Terminator Power jumper location. 

Table E-2. 
Narrow, Single-Ended: On-Board Terminator Power (TermPwr) Sources 

Note: Terminator Enable jumper must be installed to connect the active terminators to the SCSI connector. 

• Terminator Enable = open • On-board active terminators disabled. Terminators not connected to SCSI 
Connector. 

• Terminator Enable = shorted • On-board active terminators enabled and connected to SCSI bus. TermPwr 
source determined by placement of Terminator Power pinset jumper. 

• Terminator Power = open • TermPwr for on-board terminators provided by the drive only. Drive TermPwr is 
not connected to SCSI connector pin 26. 

• Terminator Power = shorted • TermPwr for on-board terminators provided by the drive, and drive TermPwr is 
connected to SCSI connector pin 26. 
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Figure E-3. Narrow, Single-Ended: Connector Dimensions 

Table E-3. Narrow, Single-Ended: SCSI Connector Pin Assignments 

Pin Signal Pin Signal Pin Signal Pin Signal 

2 -Data Bit 0 16 -Data Bit 7 28 Ground 40 -RST 

4 -Data Bit 1 18 -Data Bit P 30 Ground 42 -MSG 

6 -Data Bit 2 20 Ground 32 -ATN 44 -SEL 

8 -Data Bit 3 22 Ground 34 GroUnd 46 -C/D 

10 -Data Bit 4 24 Ground 36 -BSY 48 -REQ 

12 -Data Bit 5 26 TERMPWR 38 -ACK 50 -I/O 

14 -Data Bit 6 

Notes: 

1. All odd numbered pins, except pins 25 and 29, must be cOllllected to ground. Pin 25 should be left open. 
Pin 29 can be used for Synchronized Spindle operation. Refer to Table B-1 and Figure E-2. 

2. Pin 26 is reserved for terminator resistor power source. 
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Figure E-4. Narrow, Single-Ended: Temperature Measuring Points 
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