








































































































































































































































































HP 19514A 

ELECTROMAGNETIC EMISSIONS 

Radiated and conducted interference: 

• For U.S.A., designed to med FCC docket 20780 for Class B computing 
peripheral devices. These products comply with the limits for a Class B 
computing device pursuant to Subpart J of part 15 of the FCC Rules. See 
instructions if interference to radio reception is suspected . 

• For Europe, designed to meet EMI level FTZ 1046/84 and provides a 
Manufacturer's Declaration. Refer to your local sales representative for more 
information. 

POWER CHARACTERISTICS 

Voltage (nominal): 

Frequency: 

Inrush Current·: 
Transformer inrush: 
Power supply inrush: 
Motor spin-up inrush: 

Minimum Steady-State Current·: 

(no drives seeking) 

A-98 Product SpeCifications 

200/208 V,220/230 V, 240 V ± 10% 

50, 60 liz ± 2 liz 

150 A for 2 ms (264 v) 
88 A for 2 cycles (264 v) 
33 A for 8 seconds (180 v) 

9.8 A (200 V, 60 liz) 
9.5 A (208 V, 60 Hz) 
9.1 A (220 V, 60 liz) 
8.7 A (240 V, 60 liz) 



Maximum Steady-State Current·: 
(all drives seeking) 

16.0 A (200 V. 60 Hz) 
15.4 A (208 V. 60 liz) 
14.6 A (220 V. 60 liz) 
13.4 A (240 V. 60 liz) 

• All current measurements reflect a cabinet fully loaded with eight drives. 

ACOUSTIC EMISSIONS 

Average sound pressure level (LpA): <70 dD(A) 

SAFETY 

• Compliant to CSA 22.2 No. 220 

• Meets all applicable safety standards of IEC 380 and lEe 435 

• UL listed to UL 114 and UL 478 

HP 19514A 
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HP 19514A 

ENVIRONMENTAL REQUIREMENTS 

Note The environmental specifications listed herein apply when this 
product is not connected to a Hewlett-Packard (liP) system. 
When this product is cO'1nected with liP systems, the more 
stringent environmental and performance specifications listed 
for any single HP device within the liP system are applicable 
and supersede these specifications. 

The following specifications were type-tested under controlled 
conditions. Hewlett- Packard maintains an active program of 
auditing production products to ensure these specifications 
remain true when products are again tested under the 
same conditions. The limits of these specifications do not 
represent the optimum for long, trouble-free operation and 
are specifically not recommended for maximum customer 
satisfaction. The recommended conditions are stated separately 
where appropriate. 

TEMPERATURE 

RccoDUucndcd operating range: 
Operating range: 
Nonoperating range: 

Maximum rate of change: 

A-100 Prodllct SpeclflcatlQns 

20°C to 25.5°C (68°F to 78°F) 
5°C to 40°C (41°F to 104°"') 
-40°C to 70°C (-40°1<' to 158°F) 



IIUMIDITY 

Operating: 

Nonoperating: 

HP 19514A 

5% to 95% relative humidity, non condensing 
(wet bulb temp. not to exceed 25.6°C (78°F) 

5% to 95% relative humidity, noncondensing 

Note Allow a minimum of 4 hours for temperature/humidity 
stabilization before operating the product when moving from 
one climate extreme to another. 

VIBRATION (Vertical Axis Only) 

Operating: 
(See figure 2-3) 

Nonoperating: 
(See figure 2-4) 

SIIOCK 

Recolwncnded Opcl'AtinK rAngc: 
Operating: 
Nonoperating: 

Random vibration with power spectral 
density (PSD) of 0.0001 g2/lIz from 5 to 350 
liz; -6 dB/octave from 350 to 500 liz rO.21 g 
rms), 30 minute duration. 

Random vibration with power spectral 
density (PSD) of 0.015 g2/Hz from 5 to 100 
liz; -6 dll/octave from 100 to 150 liz; then 
constant 150 to 350 liz; -6 dll/ octave from 
350 to 500 Hz C1.76 g rms), 10 minute 
duration. 

<0.67 g 
4 g maximum at 11 ms, half sine waveform 
20 g maximum at 11 ms, half sine waveform 
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ALTITUDE 

Operating: 
Nonoperating: 
Maximum rate of change: 

maximum 4,572 m (15,000 ft) 
maximum 15,240 m (50,000 ft) 
<5,000 ft/minute (1,524 m/minute) 

ELECTROMAGNETIC SUSCEPTIBILITY OPERATING RANGE 

Radiated (14 kHz to 1 Gllz): 
RCcollullcndcd opcrating limit: 
Opcrating limit: 

Conduded (30 111. to 50 kllz): 
Rcconuncnded opel'atiug limit: 
Operating limit: 

Conductcd (50 kHz to 400 Mllz): 
RccOImncndcd operating limit: 
Operating limit: 

Electrostatic Dischargc: 
Rccolluncndcd operatiug limit: 
Operating limit: 

<0.5 VIm 
<3 VIm 

<1 V 1'1118 

<3 V rills 

<0.5 V l'n18 

<1 V rms 

<7.5 kV 
<15 kV 

Power line transients (Oscillatory wave and unidirectional wave tests per IEEE 
Standard P587.1/1<'): 

Oscillatory wave (100 kllz ringing wave): 
Rcconunclldcd opCl'ating limit: 
Operating limit: 

A·102 Product Specifications 

<500 V (open circuit Yoltage) 
<3 kV (open circuit voltage) 



Unidirectional wave (one 50 ps wide pulse): 
Recollunended operating limit: 
Operating limit: 

Fast rise time transients: 
Reconunellded operating limit: 
Operating limit: 

VENTILATION 

HP 19514A 

<500 V (open circuit voltage) 
<1 kV (open circuit voltage) 

<500 V (into 50 0 load) 
<1 kV (into 50 {} load) 

The rear of the cabinet must be a minimum of 61 em (2 ft) from any 
solid surface to provide adequate ventilation. There are no special air 
conditioning requirements other than what may be required to maintain the 
specified temperature. 

FLOOR LOADING 

The fully loaded cabinet asserts a maximum Ooor load of 200 lbs per 
square foot and a maximum point load of 500 lbs. The location of the 
loaded cabinet should be verified against these numbers to ensure a safe 
installation. 

POWER CORDS 

The cabinet power cord and connector requirements are shown in figure A-3. 
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WALL CIRCUIT DREAKER REQUIREMENTS 

When choosing wall circuit breaker for this installation refer to figure A-4. 
Trip characteristics for the wall circuit breaker and/or power conditioner 
must meet or exceed the supplied circuit breaker curve shown in figure A-4. 

TRANSPORTATION SPECIFICATIONS 

The transportation specifications assume that the cabinet is packaged and 
mounted on a pallet. 

Warning 

o 
Following Installation of the drives, the cabinet may be moved 
short distances on Its casters for proper positioning. However, 
do not move a loaded cabinet long distances over rough 
surfaces or down an Incline. 

Impact: 

Swept Sine Vertical 
Vibration: 

Random Vertical 
Vibration: 

The package will survive a vertical drop from 30 cm (12 
inches) on the flat base. The package will survive four 
rotational edge drops from 30 cm (12 inches) or up to 
maximum height before tipover. whichever is less. 

0.5 g (0 to peak) from 5 to 200 to 5 lIz resonant search; 
1 octave per minute sweep rate; 5 minute resonant 
dwell at the package resonance. 

Random vibration with power spectral density (PSD) of 
0.015 g2/lIz from 5 to 100 IIzj -6 dB/octave from 100 
to 200 liz C1.57g RMS); 30 minute duration. 
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HP 79570, 79580, 79590 

HP 7957B, 7958B, and 7959B Disk Drives Specifications 

OPERATING SPECIFICATIONS 

Note The following information stipulates the specifications and 
characteristics of this product when installed and operated 
within the limits specified under ENVIRONMENTAL 
REQUIREMENTS found elsewhere in this section. 

PERFORMANCE 

A verage controller overhead time: 
Average seek t.ime (including set.t.ling): 
Average rotat.ional delay: 
A verage time to transfer 1 kilobyte: 

(at 700 kilobytes/sec) 

Total average transaction time: 
(excluding system overhead) 

Disk performance index: 

<1.0 ms 
11 ms 
8.96 ms ± 1% 
1.4 ms 

28.36 ms 

35.3 I/Os per second l 

1 Maximum disk transactions per second, for 1 kilobyte transfeJ's, less system 
overhead. Refers to fundamental disk performance; true I/O rates are application 
dependent and must take into account system overhead, including the individual 
system configuration specifications. 
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HP 79578, 79588, 79598 

FORMATTED CAPACITY 

Data Bytes 
Item Per 

Sector 256 
Track 16,128 
Surface: 7957D 20,466,432 

7958D/59D 25,353,216 
liP 7957D 81,865,728 
liP 7958D 152,119,296 
liP 7959D 304,238,592 

PHYSICAL CHARACTERISTICS 

DIMENSIONS 

Height (with cabinet feet): 
Height (without cabinet feet): 
Width: 
Depth: 

WEIGHT 

Net: 
Standard: 

Shipping: 
Standard: 
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Sectors 
Per 

63 
79,947 
99,036 

319,788 
594,216 

1,188,432 

'bacD Heads 
Per Per 

1,269 1 
1,572 1 
5,076 4 
9,432 6 

18,864 12 

132 mm (5.2 in.) 
129 mm (5.1 in.) 
325 mm (12.8 in.) 
285 mm (11.2 in.) 

10.6 kg (23.2 Ib) 

13.6 kg (29.9 lb) 



HP 19518, 19588, 79598 

OPERATING CHARACTERISTICS 

HEAT DISSIPATION 

Maximum: 
Typical: 

85 W (290 DtU/hri 73 kcals/hr) 
65 W (222 DtU/hri 56 kcals/hr) 

ELECTROMAGNETIC EMISSIONS 

Hadiated and conducted interference: 

• For U.S.A., designed to meet FCC docket 20780 for Class B computing 
peripheral devices. These products comply with the limits for a Class B 
computing device pursuant to Subpart J of part 15 of the FCC Rules. See 
instructions if interference to radio reception is suspected . 

• For Europe, designed to meet EMI level F'l'Z 1046/84 and provides a 
Manufacturer's Declaration. Refer to your local sales representative for more 
information. 

Magnetic nonoperating: 
Magnetic operating: 

<2 milligauss at 2 III (7 ft) on all surfaces 
<5 gauss on all surfaces 

POWER CIIARACTERISTICS 

Voltages (true rms): 
115 V setting: 

230V setting: 

100 V, 115 V, 120 V, single phase 
(inclusive tolerance range is 90 V to 132 V) 
220 V, 240 V, single phase 
(inclusive tolerance range is 180 V to 264 V) 
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HP 79578, 79588, 79598 

Frequency: 

Maximum Power: 

Typical Power: 

Maximum Current: 
(occurs during spin-up) 

Typical Current: 

Line Dropout: 

ACOUSTIC EMISSIONS 

47.5 to 66 liz 

115 V settingj 85 W (90 V, 60 liz) 
230 V setting; 85 W (198 V, 50 liz) 

115 V setting; 65 W (115 V, 60 liz) 
230 V setting; 65 W (230 V, 50 Hz) 

115 V setting; 1.8 A (true rms at 90 V, 60 liz) 
230 V setting; 1.2 A (true rms at 180 V, 50 liz) 

115 V setting; 1.0 A (true rms at 115 V ,60 liz) 
230 V setting; 0.6 A (true rills at 230 V I 50 Hz) 

No effect on performance; no operator intervention 
required for dropout equal to or less than 10 ms. 

Average sound pressure level (LpA): 41 dn(A) 
Sound power level (LwA): 54 dUCAl maximum 

SAFETY 

• CSA certified to CSA 22.2 No. 154 and CSA 22.2 No. 220 

• Meets all applicable safety standards of IEC 380 and IEC 435 

• UL listed to UL 114 and UL 478 
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HP 79578, 79588, 79598 

ENVIRONMENTAL REQUIREMENTS 

Note The environmental specifications listed herein apply when this 
product is not connected to a lIewlett-Packard (liP) system. 
When this product is connected with lIP systems, the more 
stringent environmental and performance specifications listed 
for any single liP device within the HP systcm are applicable 
and supersede thcse specifications. 

The following specifications were type-tested under controlled 
conditions. Hewlett-Packard maintains an active program of 
auditing production products to ensure these specifications 
remain true when products are again tested under the 
same conditions. The limits of these specifications do not 
represent the optimum for long, trouble-free operation and 
are specifically not recommended for maximum customer 
satisfaction. The recommended conditions are stated separately 
where appropriate. 

TEMPERATURE 

Rcconuncndcd operating rangc: 
Operating range: 
Nonoperating range: 

Maximum rate of change: 

HUMIDITY 

Operating: 
Nonoperating: 

20°C to 25.5°C (G8°F to 78°F) 
5°C to 45°C (41°F to 113°F) 
-40°C to 65°C (-40°F to 149°F) 

8% to 80% relative humidity, Iloncondensing 
5% to 80% relative humidity, noncondensing 
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HP 79578, 79588, 79598 

VIBRATION 

Operating: 
(See figure 2-3) 

Nonoperating: 
(See figure 2-4) 

SIIOCK 

Reconunellded opel'atillg range: 
Operating: 
Nonoperating: 

ALTITUDE 

Operating: 
Nonoperating: 
Maximum rate of change: 

A-112 Product Specifications 

Random vibration with power spectral 
density (PSD) of 0.0001 g2/Hz from 5 to 350 
IIZi -6 dB/octave from 350 to 500 IIZi PSD of 
0.00005 g2/Hz at 500 liz with no performance 
degradation beyond 10%, no damage and no 
operator intervention required. 

Random vibration with power spectral 
density (PSD) of 0,015 g2/liz from 5 to 100 
liz; -6 dB/octave from 100 to 137 IIZi PSD 
of 0.008 g2/lIz from 137 to 350 IIZi -6 dO/ 
octave from 350 to 500 IIZi PSD of 0.0039 
g2/lIz at 500 liz. 

<1 g 

4 g- maximum at 11 ms, half sine waveform 
20 g maximum at 11 ms, half sine waveform 

maximum 4,572 III (15,000 ft) 
maximum 15,240 m (50,000 ft) 

<5,000 ft/minute (1,524 m/minute) 



HP 79578, 79588, 79598 

ELECTROMAGNETIC SUSCEPTIBILITY OPERATING RANGE 

Radiated (14 kHz to 1 GHz): 
Rccolluncndcd opcrating limit: 
Operating limit: 

Conducted (30 Hz to 50 kHz): 
Rcconuucndcd 0pcl'ating limit: 
Operating limit: 

Conducted (50 kHz to 400 MHz): 
Rceonuncnded operating limit: 
Operating limit: 

Electrostatic Discharge: 
ReeOlmncllded opcrating limit: 
Operating limit: 

Magnetic: 

<0.5 VIm 
<3 VIm 

<1 V rms 
<3 V rms 

<0.5 V rms 
<1 V rms 

<5kV 
<15 kV 

<4 gauss, 47.5 to 198 liz 

Power line transients (Oscillatory wave and unidirectional wave tests per IEEE 
Standard P587.1/F): 

Oscillatory wave (100 kHz ringing wave): 
Rcconuucndcd 0pCl'ating limit: 
Operating limit: 

Unidirectional wave (one 50 JlS wide pulse): 
Rcconuncndcd opcrating limit: 
Operating limit: 

Fast rise time transients: 
Rceonuncndcd opcrating limit: 
Operating limit: 

<500 V (open circuit voltage) 
<1.5 kV (open circuit voltage) 

<500 V (opcn ell'cuit voltagc) 
<1 kV (open circuit voltage) 

<500 V (into 50 0 load) 
<1 kV (into 50 n load) 
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HP 79578, 79588, 79598 

COOLING REQUIREMENTS 

Allow 76.2 mm (3 in.) in front and behind for adequate air How 

POWER REQUIREMENTS 

Voltages (t.rue rms): 
115 V setting: 

230 V setting: 

Frequency: 

Maximum Power: 

Typical Power: 

Maximum Current: 
(occurs during spin-up) 

Typical Current: 

Distortion: 

100 V, 115 V, 120 V, single phase 
(inclusive tolerance range is 90 V to 132 V) 
220 V I 240 V I single phase 
(inclusive tolerance range is 180 V to 264 V) 

47.5-66 liz 

115 V setting; 184 VA (90 V, 60 liz) 
230 V setting; 230 VA (200 V, 50 liz) 

115 V setting; 92 VA (115 V, 60 liz) 
230 V setting; 115 VA (230 V, 50 liz) 

115 V setting; 1.8 A (true rms at 90 V t 60 liz) 
230 V setting; 1.2 A (true rills at 180 V, 50 liz) 

115 V setting; 1.00 A (true rms at 115 V I 60 liz) 
. 230 V setting; 0.6 A (true rms at. 230 V I 50 liz) 

<5% Hat.-topped harmonic dist.ort.ion 
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Line Surge and Sag: 
Transparent surge: 
Recoverable surge/sag: 
(per MIL-T-28800) 

Line Dropout: 

TILT 

HP 7957B, 7958B, 7959B 

120% nominal line voltage for 0.5 sec 
115 V settingj 10% and 130% typical 
line voltage for 0.5 sec 

Must not exceed 10 ms 

The drive shall meet all performance specifications when mounted in an upright 
orientation which maintains the horizontal plane of the device to within ±15 
degrees of parallel to the horizon. 
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HP 7957S, 7958S, 7959S 

HP 7957S, 7958S, and 7959S Disk Drives Specifications 

OPERATING SPECIFICATIONS 

Note The following information stipulates the specifications and 
characteristics of this product when installed and operated 
within the limits specified under ENVIRONMENTAL 
REQUIREMENTS found elsewhere in this section. 

PERFORMANCE 

A verage controller overhead time: 
A verage seck time (including settling): 
A verage rotational delay: 
Average time to transfer 1 kilobyte: 

(at 700 kilobytes/sec) 

Total average transaction time: 
(excluding system overhead) 

Disk performance index: 

<1.0 ms 
17 ms 
8.96 ms ± 1% 
1.4 ms 

28.36 ms 

35.3 I/Os per second l 

1 Maximum di$k transactions per second, for 1 kilobyte trans/er$, les$ $Y$tem 
overhead. Refer$ to fundamental disk performance; true I/O rate$ are application 
dependent and must take into accollnt system overhead, including the individual 
system configllration specifications. 
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FORMATTED CAPACITY 

Data Dytcs 
Item Per 

Sector 256 
Track 16.384 
Surface 26.918.912 
lIP 7957S 107.675.648 
liP 7958S 161.513.472 
lIP 7959S 323.026.944 

PHYSICAL CHARACTERISTICS 

DIMENSIONS 

lIeight (with cabinet feet): 
Height (without cabinet feet): 
Width: 
Depth: 

WEIGIIT 

Net: 
Standard: 

Shipping: 
Standard: 

SCciOl'S 
Per 

64 

105.152 
420.608 
630.912 

1.261.824 

HP 7957S, 7958S, 79595 

1\'acks Hcads 
Per Pm' 

1.643 1 
6.572 4 
9,858 6 

19.716 12 

132 mm (5.2 in.) 
129 mm (5.1 in.) 
325 mm (12.8 in.) 
285 mm (11.2 in.) 

9.9 kg (21.8 Ib) 

12.9 kg (28.5 Ib) 
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HP 7957S. 7958S. 7959S 

OPERATING CHARACTERISTICS 

IIEAT DISSIPATION 

Maximum: 
Typical: 

60 W (205 Dtu/hr; 52 kcals/hr) 
45 W (154 Dtu/hr; 39 kcals/hr) 

ELECTROMAGNETIC EMISSIONS 

Radiated and conducted interference: 

• For U.S.A., designed to meet FCC docket 20780 for Class B computing 
peripheral devices. These products comply with the limits for a Class B 
computing device pursuant to Subpart J of part 15 of the FCC Rules. See 
instructions if interference to radio reception is suspected . 

• For Europe, designed to meet EMI level FTZ 1046/84 and provides a 
Manufacturer's Declaration. Refer to your local sales representative for more 
information. 

Magnetic nonoperating: 
Magnetic operating: 

<2 milligauss at 2 m (7 ft) on all surfaces 
<5 gauss on all surfaces 

POWER CIIARACTERISTICS 

Volt~ges (true rms): 
115 V setting: 

230V setting: 

100 V, 115 V, 120 V, single phase 
(inclusive tolerance range is 90 V to 132 V) 
220 V I 240 V I single phase 
(inclusive tolerance range is 180 V to 264 V) 
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Frequency: 

Maximum Power: 

Typical Power; 

Maximum Current: 
(occurs during spin-up) 

Typical Current: 

Line Dropout: 

ACOUSTIC EMISSIONS 

HP 7957S, 7958S, 7959S 

41.5 to 66 liz 

115 V setting; 60 W (90 V, 60 liz) 
230 V setting; 60 W (198 V, 50 liz) 

115 V setting; 45 W (115 V, 60 Hz) 
230 V setting; 45 W (230 V, 50 liz) 

115 V setting; 1.0 A (true rms at 90 V I 60 Ib) 
230 V setting; 0.6 A (true rms at 180 V I 50 Ib) 

115 V setting; 0.1 A (true rms at 115 V, 60 Ib) 
230 V setting; 0.4 A (true rms at 230 V, 50 liz) 

No effect on performance; no operator intervention 
required for dropout equal to or less than 10 ms. 

Average sound pressure level (LpA): 41 dD(A) 
Sound power level (LIVA): 54 dD(A) maximum 

SAFETY 

• CSA certified to CSA 22.2 No. 154 and CSA 22.2 No. 220 

• Meets all applicable safety standards of IEC 380 and IEC 435 

• UL listed to UL 114 and UL 478 

• Meets VDE 0730 Part II 
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HP 79579, 79589, 79599 

ENVIRONMENTAL REQUIREMENTS 

Note The environmental specifications listed herein apply when this 
product is not connected to a Hewlett-Packard (HP) system. 
When this product is connected with liP systems, the more 
stringent environmental and performance specifications listed 
for any single liP device within the liP system are applicable 
and supersede these specifications. 

The following specifications were type-tested under controlled 
conditions. Hewlett-Packard maintains an active program of 
auditing production products to ensure these specifications 
remain true when products are again tested under the 
same conditions. The limits of these specifications do not 
represent the optimum for long, trouble-free operation and 
are specifically not recommended for maximum customer 
satisfaction. The recommended conditions are stated separately 
where appropriate. 

TEMPERATURE 

ReCOllunended operating l·Ruge: 
Operating range: 
Nonoperating range: 

Maximum rate of change: 

JlUMIDITY 

Operating: 
Nonoperating: 

A-120 Product SpeCifications 

20°C to 25.5°C (G8°F to 78°F) 
5°C to 45°C (41°F to 113°F) 
-40°C to 65°C (-40°F to 149°F) 

20°C (36° F) per hour 

8% to 80% relative humidity, noncondensing 
5% to 80% relative humidity, noncondensing 



VIBRATION 

Operating: 
(See figure 2-3) 

Nonoperating: 
(See figure 2-4) 

SHOCK 

Rccolmncudcd OPC1'atiuS range: 
Operating: 
Nonoperating: 

ALTITUDE 

Operating: 
Nonoperating: 
Maximum rate of change: 

HP 79575, 79585, 79595 

Random vibration with power spectral 
density (PSD) of 0.0001 g2/lIz from 5 to 350 
liz; -6 dB/octave from 350 to 500 liz; PSD of 
0.00005 g2/liz at 500 liz with no performance 
degradation beyond 10%, no damage and no 
operator intervention required. 

Random vibration with power spectral 
density (PSD) of 0.015 g2/liz from 5 to 100 
liz; -6 dB/octave from 100 to 137 liz; PSI) 
of 0.008 g2/liz from 137 to 350 liz; -6 dD/ 
octave from 350 to 500 Hz; PSD of 0.0039 
g2/lIz at 500 liz. 

<lg 
2 g maximum at 11 ms, half sine waveform 
20 g maximum at 11 illS, half sine waveform 

maximum 4,572 m (15,000 ft) 
maximum 15,240 m (50,000 ft) 
<5,000 ft/minute (1,524 m/minute) 
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HP 7957S, 7958S, 7959S 

ELECTROMAGNETIC SUSCEPTIBILITY OPERATING RANGE 

Radiated (14 kHz to 1 Gllz): 
Reeonuncnded opcrating limit: 
Operating limit: 

Conducted (30 liz to 50 kllz): 
Rceollunclldcd opcrating limit: 
Operating limit: 

Conducted (50 kllz to 400 MHz): 
Reconuncllded opcrating limit: 
Operating limit: 

Electrostatic Discharge: 
ReCOlluncndcd opcl'ating limit: 
Operating limit: 

Magnetic: 

<0.5 VIm 
<3 VIm 

<1 V rills 

<3 V rms 

<0.5 V rills 
<1 V rms 

<5 kV 
<15 kV 

<4 gauss, 47.5 to 198 liz 

Power line transients (Oscillatory wave and unidirectional wave tests per IEEE 
Standard P587.1/F): 

Oscillatory wave (100 kHz ringing wave): 
Rcconuncndcd opcl'aling limit: 
Operating limit: 

Unidirectional wave (one 50 "S wide pulse): 
Reconuncndcd operating limit: 
Operating limit: 

Fast rise time transients: 
Rcconuncnded operating limit: 
Operating limit: 
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<500 V (opcn ell'cuit voltagc) 
<1.5 kV (open circuit Voltage) 

<500 V (opcn cireuit voUnge) 
<1 kV (open circuit voltage) 

<500 V (into 50 0 load) 
<1 kV (into 50 (} load) 



HP 7957S, 7958S, 7959S 

COOLING REQUIREMENTS 

Allow 16.2 mm (3 in.) in front and behind for adequate air flow 

POWER REQUIREMENTS 

Voltages (true rms): 

115 V setting: 

230 V setting: 

Frequency: 

Maximum Power: 

Typical Power: 

Maximum Current: 
(occurs during spin-up) 

Typical Current: 

Distortion: 

100 V, 115 V, 120 V, single phase 
(inclusive tolerance range is 90 V to 132 V) 
220 V I 240 V I single phase 
(inclusive tolerance range is 180 V to 264 V) 

47.5-66 liz 

115 V setting; 120 VA (90 V, 60 liz) 
230 V setting; 138 VA (200 V, 50 liz) 

115 V setting; 80 VA (115 V, 60 liz) 
230 V setting; 92 VA (230 V, 50 lIz) 

115 V setting; 1.0 A (true rms at 90 V, 60 Hz) 
230 V setting; 0.6 A (true rms at 180 V, 50 lIz) 

115 V setting; 0.7 A (true rms at 115 V, 60 Hz) 
230 V setting; 0.4 A (true rms at 230 V, 50 lIz) 

<5% flat-topped harmonic distortion 

Product Specifications A-123 



HP 79578, 79585, 79598 

Line Surge and Sag: 
'I'ransparent surge: 
Recoverable surge/sag: 
(per MIL-T-28800) 

Line Dropout: 

TILT 

120% nominal line voltage for 0.5 sec 
115 V setting; 70% and 130% typical 
line voltage for 0.5 sec 

Must not exceed 10 ms 

The drive shall meet all performance specifications when mounted in an upright 
orientation which maintains the horizontal plane of the device to within ± 15 
degrees of parallel to the horizon. 
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HP 79618, 79628, 79638 

HP 79618, 79628, and 79638 Disk Drives Specifications 

OPERATING SPECIFICATIONS 

Note The following information stipulates the specifications and 
characteristics of this product when installed and operated 
within the limits specified under ENVIRONMENTAL 
REQUIREMENTS found elsewhere in this section. 

PERFORMANCE 

A verage controller overhead time: 
Average seek time (including settling): 
Average rotational delay: 
A verage time to transfer 1 kilobyte: 

(at 700 kilobytes/sec) 

Total average transaction time: 
(excluding system overhead) 

Disk performance index: 

< 1.0 ms 
17 illS 

8.96 ms ± 1% 
1.4 ms 

28.36 ms 

35.3 I/Os per second I 

I Maximum disk trallSacliollS per secolld, for 1 kilobyte transfer's, less system 
overhead. Refers to fundamelltal disk perfonnance; true I/O rates are a1'1"ication 
dependent and must take into account system overhead, including the individual 
system configuI'atioll specifications. 
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HP 79618, 79628, 79638 

FORMATTED CAPACITY 

Data Bytes 
Item Per 

Sector 256 
Track 16.128 
Surface: 7961 D 20,466,432 

7962B/63B 25,353,216 

liP 7961D 81,865,728 
liP 7962B 152,119,296 
liP 7963D 304,238,592 

PHYSICAL CHARACTERISTICS 

DIMENSIONS 

Height (with cabinet feet): 
Height (without cabinet feet): 
Width: 
Depth: 

WEIGJlT 

Net: 
Package with one disk mechanism: 
Each additional disk mechanism: 

Shipping: 
Package with one disk mechanism: 
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Sectors 

Per 

63 
79,947 
99,036 

319,788 
594,216 

1,188,432 

Tracks Jleads 
Per Per 

1,269 1 
1,572 1 
5,076 4 
9,432 6 

18,864 12 

132 mm (5.2 in.) 
129 mm (5.1 in.) 
325 mm (12.8 in.) 
554 mm (21.8 in.) 

14.8 kg (32.7 Ib) 

3.6 kg (7.9 lb) 

19.1 kg (42.1 lb) 



HP 79618. 79628, 79638 

OPERATING CHARACTERISTICS 

HEAT DISSIPATION 

Maximum: 
One disk mechanism: 
Two disk mechanisms: 
Three disk mechanisms: 

Typical: 
One disk mechanism: 
Two disk mechanisms: 
Three disk mechanisms: 

73.5 W (251 Dtu/hr; 63 kcals/hr) 
110.3 W (376 Btu/hr; 95 kcals/hr) 
147 W (502 Btu/hr; 126 kcals/hr) 

65 W (222 Btu/hrj 56 kcals/hr) 
88.2 W (300 Btu/hrj 75 kcals/hr) 
118 W (401 Dtu/hr; 100 kcals/hr) 

ELECTROMAGNETIC EMISSIONS 

Radiated and conducted interference: 

• For U.S.A., designed to meet FCC docket 20780 for Class D computing 
peripheral devices. These products comply with the limits for a Class D 
computing device pursuant to Subpart J of part 15 of the FCC Rules. See 
instructions if interference to radio reception is suspected . 

• For Europe, designed to meet EMI level FTZ 1046/84 and provides a 
Manufacturer's Declaration. Refer to your local sales representative for more 
information. 

Magnetic nonoperating: 
Magnetic operating: 

<2 milligauss at 2 m (7 ft) on all surfaces 
<5 gauss on all surfaces 
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POWER CHARACTERISTICS 

Vollagcs (t.rue rms): 
120 V set.t.ing: 

240V set.t.ing: 

Frequency: 

Maximum Power: 
Three disk mechanisms: 

Typical Power: 
One disk mechanism: 

Two disk mechanisms: 

Three disk mechanisms: 

100 V, 115 V, 120 V, single phase 
(inclusive tolerance range is 90 V to 132 V) 
220 V I 240 V I single phase 
(inclusive tolerance range is 198 V to 264 V) 

47.5 to 63 liz 

120 V settingj 147 W (120 V, 60 liz) 
240 V settingj 145 W (240 V, 50 liz) 

120 V settingj 65 W (120 V, 60 liz) 
240 V settingj 65 W (240 V, 50 liz) 
120 V sctting; 88 W (120 V, 60 liz) 
240 V setting; 87 W (240 V I 50 liz) 
120 V setting; 118 W (120 V, 60 liz) 
240 V settingj 116 W (240 V I 50 liz) 

Maximum Current.: (occurs during spin-up) 

Three disk mechanisms: 120 V settingj 2.45 A (hue rms at 120 V, 60 liz) 
240 V sctting; 1.36 A (true rms at 240 V, 50 Hz) 
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Typical Current: 
One disk mechanism: 

Two disk mechanisms: 

Three disk mechanisms: 

Line Dropout: 

ACOUSTIC EMISSIONS 

HP 79618, 79628, 79638 

120 V setting; 1.00 A (true rms at 120 V, 60 Hz) 
240 V setting; 0.60 A (true rms at 240 V, 50 liz) 
120 V setting; 1.47 A (true rms at 120 V, 60 Hz) 
240 V setting; 0.82 A (true rms at 240 V, 50 liz) 
120 V setting; 1.96 A (true rms at 120 V, 60 liz) 
240 V setting; 1.09 A (true rms at 240 V, 50 Hz) 

No effect on performance; no operator intervention 
required for dropout equal to or less than 10 ms. 

Average sound pressure level (LpA): 41 dB(A) 
Sound power level (LwA): 55 dB(A) maximum 

SAFETY 

• CSA certified to CSA 22.2 No. 154 

• Meets all applicable safety standards of IEC 380 and IEC 435 

• UL listed to UL 114 and UL 478 
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HP 79618, 79628, 79638 

ENVIRONMENTAL REQUIREMENTS 

Note The environmental specifications listed herein apply when this 
product is not connected to a Hewlett-Packard (liP) system. 
When this product is connected with liP systems, the more 
stringent environmental and performance specifications listed 
for any single HP device within the liP system are applicable 
and supersede these specifications. 

The following specifications were type-tested under controlled 
conditions. lIewleU-Packard maintains an active program of 
auditing production products to ensure these specifications 
remain true when products are again tested under the 
same conditions. The limits of these specifications do not 
represent the optimum for long, trouble-free operation and 
are specifically not recommended for maximum customer 
satisfaction. The recommended conditions are stated separately 
where appropriate. 

TEMPERATURE 

Rccolluncndcd opcrating l'allgc: 
Operating range: 
Nonoperating range: 

Maximum rate of change: 

IlUMIDITY 

Operating: 
Nonoperating: 
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20°C to 2S.SoC (68°F to 78°F) 
5°e to '1Qoe (41°F to 104°F) 
-40oe to 65°e (-'to°F to 149°F) 

200 e (36° F) per hour 

8% to 80% relative humidity. noncondensing 
5% to 80% relative humidity. noncondensing 



VIBRATION 

Operating: 
(See figure 2-3) 

Nonoperating: 
(See figure 2-4) 

SlIoeK 

Rcconuncl1dcd opcl'ating l'rulgC: 
Operating: 
Nonoperating: 

ALTITUDE 

Operating: 
Nonoperating: 
Maximum rate of change: 

HP 79618, 79628, 79638 

Random vibration with power spectral 
density (PSD) of 0.0001 g2/Hz from 5 to 350 
Hz; -6 dB/octave from 350 to 500 Hz; PSD of 
0.00005 g2/lIz at 500 liz with no performance 
degradation beyond 10%, no damage and no 
operator intervention required. 

Random vibration with power spectral 
density (PSD) of 0.015 g2/Hz from 5 to 100 
liz; -6 dB/octave from 100 to 137 liz; PSD 
of 0.008 g2/lIz from 137 to 350 liz; -6 dB/ 
octave from 350 to 500 liz; PSD of 0.0039 
g2/Hz at 500 liz. 

<lg 
2 g maximum at 11 ms, half sine waveform 
20 g maximum at 11 ms, half sine waveform 

maximum 4572 m (15,000 ft) 
maximum 15 240 m (50,000 ft) 
<5000 ft/minute (1 524 m/minute) 
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HP 79618, 79828, 79638 

ELECTROMAGNETIC SUSCEPTIBILITY OPERATING RANGE 

Ri\diated (14 kHz to 1 Gllz): 
RecOlwnellded operating limite 
Operating limit: 

Conducted (30 liz to 50 kHz): 
Rccolwnellded operating limit: 
Operating limit: 

Conducted (50 kllz to 400 MHz): 
Reconuncndcd operating limit: 
Operating limit: 

Electrostatic Discharge: 
Rcconunclldcd operating limit: 
Operating limit: 

Magnetjc: 

<0.5 Vim 
<3 Vim 

<1 V rills 
<3 V rms 

<0.5 V rills 
<1 V rms 

<5 kV 
<15 kV 

<4 gauss, 47.5 to 198 liz 

Power line transients (Oscillatory wave and unidirectional wave tests per IEEE 
Standard P587.1 IF): 

Oscillatory wave (100 kHz ringing wave): 
RecOlwnended operating limit: 
Operating limit: 

Unidirectional wave (one 50 I'S wide pulse): 
Recollullclldcd opcrating limit: 
Operating limit: 

Fast rise time transients: 
RecOIwnended opCl'atiug limit: 
Operating limit: 
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<500 V (open circuit voltage) 
<1.5 kV (open circuit voltagc) 

<100 V (opcn circuit voltagc) 
<250 V (open circuit voltage) 

<500 V (into 50 0 108(1) 
<1 kV (into 50 0 load) 



COOLING 
REQUIREMENTS 

HP 19618, 19628, 78638 

Allow 76.2 mm (3 in.) in front and behind for adequate air flow 

POWER REQUIREMENTS 

Voltagcs (true rms): 
120 V setting: 

240 V setting: 

Frequency: 

Maximum Power: 
Three disk mechanisms: 

Typical Power: 
Three disk mechanisms: 

100 V, 115 V, 120 V, single phase 
(inclusive tolerance range is 90 V to 132 V) 
220 V I 240 V I singlc phase 
(inclusive tolerance range is 198 V to 264 V) 

47.5-63 liz 

120 V setting; 251 VA (120 V, 60 Hz) 
240 V setting; 266 VA (240 V, 50 liz) 

120 V setting; 200 VA (120 V, 60 liz) 
240 V setting; 215 VA (240 V, 50 liz) 

Maximum Current: (occurs during spin-up) 

Three disk mechanisms: 120 V setting; 2.45 A (true rms at 120 V, 60 liz) 
240 V setting; 1.36 A (true rms at 240 V, 50 liz) 
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HP 79618, 79828, 79638 

Typical Current: 
One disk mechanism: 

Two disk mechanisms: 

Three disk mechanisms: 

Distortion: 

Line Surge and Sag: 
Transparent surge: 
Recoverable surge/sag: 
(per MIL-1'-28800) 

Line Dropout: 

TILT 

120 V setting; 1.00 A (true rms at 120 V, 60 liz) 
240 V setting; 0.60 A (true rms at 240 V I 50 liz) 
120 V setting; 1.41 A (true rms at 120 V, 60 liz) 
240 V setting; 0.82 A (true rms at 240 V, 50 liz) 
120 V setting; 1.96 A (true rms at 120 V, 60 liz) 
240 V setting; 1.09 A (true rms at 240 V, 50 Ib) 

<5% Oat-topped harmonic distortion 

120% nominal line voltage for 0.5 sec 
115 V setting; 10% and 130% typical 
line voltage for 0.5 sec 

Must not exceed 10 ms 

The drive shall meet all performance specifications when mounted in an upright 
orientation which maintains the horizontal plane of the device to within ±15 
degrees of parallel to the horizon. 
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HP 92628, 92638 

HP 92628 and 92638 Disk Drives Specifications 

OPERATING SPECIFICATIONS 

Note The following information stipulates the specifications and 
characteristics of this product when installed and operated 
within the limits specified under ENVIRONMENTAL 
REQUIREMENTS found elsewhere in this section. 

PERFORMANCE 

A verage controller overhead time: 
Average seek time (including settling): 
A verage rotational delay: 
A verage time to transfer 1 kilobyte: 

(at 700 kilobytes/sec) 

1btal average transaction time: 
(excluding system overhead) 

Disk performance index: 

<1.0 illS 

11 ms 
8.96 rns ± 1% 

1.4 ms 

28.36 illS 

35.3 I/Os per second 1 

1 Maximum disk transactions per second, for 1 kilobyte transfers, less system 
overhead. Refers to fundamental disk perfor-manee; true I/O mtes are apI,licalion 
dependent and must take into account system overhead, including the individual 
system configuration specifications. 
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HP 92628, 92638 

FORMATTED CAPACITY 

Data Bytes 
Item Per 

Sector 256 
Track 16,128 
Surface 25,353,216 
liP 92628 152,119,296 
liP 9263B 304,238,592 

PHYSICAL CHARACTERISTICS 

DIMENSIONS 

Cabinet: 
Height (with cabinet feeL): 
Height (without cabinet feet): 
Width: 
Depth: 

Disk Mechanism: 
Height: 
Width: 
Depth: 

Transit Case: 
lIeight: 
Width: 
Depth: 
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Sectors 
Per 

63 
99,036 

594,216 
1,188,432 

Tracks Heads 
Per Per 

1,572 1 
9,432 6 

18,864 12 

132 mm (5.2 in.) 
129 mm (5.1 in.) 
325 mm (12.8 in.) 
577 mm (22.7 in.) 

88 mm (3.5 in.) 
151 mm (6.0 in.) 
272 mm (10.7 in.) 

178 mm (7.0 in.) 
419 mm (16.5 in.) 
297 mm (11.7 in.) 



HP 92628, 92638 

WEIGHT 

Net: 
Cabinet only: 
Cabinet with one disk mechanism: 

12.5 kg (27.6 Ib) 
17.1 kg (37.7 Ib) 
21.7 kg (47.8Ib) Cabinet with two disk mechanisms: 

Disk mechanism only: 
Disk mechanism in transit case: 

Shipping: 
Cabinet only: 
Disk mechanism in transit case: 

4.6 kg (10.1 Ib) 
6.4 kg (14.2 Ib) 

16.8 kg (37.0 Ib) 
7.7 kg (17.0 Ib) 

OPERATING CHARACTERISTICS 

HEAT DISSIPATION 

Maximum: 
One disk mechanism: 
Two disk mechanisms: 

Typical: 
One disk mechanism: 
Two disk mechanisms: 

73.5 W (251 BLu/hrj 63 kcals/hr) 
110.3 W (376 BLu/hrj 95 kcals/hr) 

65 W (222 BLu/hrj 56 kcals/hr) 
88.2 W (300 BLu/hrj 75 kcals/hr) 
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HP 92628, 92638 

ELECTROMAGNETIC EMISSIONS 

Radiated and conducted interference: 

• For U.S.A., designed to meet FCC docket 20780 for Class A computing 
peripheral devices. These products comply with the limits for a Class A 
computing device pursuant to Subpart J of part 15 of the FCC Rules. See 
instructions if interference to radio reception is suspected . 

• For Europe, designed to meet EMI level FTZ 1046/84 and provides a 
Manufacturer's Declaration. Refer to your local sales representative for more 
information. 

Magnetic nonoperating: 
Magnetic operating: 

<2 milligauss at 2 m (7 ft) 011 all surfaces 
<5 gauss on all surfaces 

POWER CIIARACTERISTICS 

Voltages (true rms): 
120 V setting: 

240V setting: 

Frequency: 

100 V, 115 V, 120 V, single phase 
(inclusive tolerance range is 90 V to 132 V) 
220 V, 240 V, single phase 
(inclusive tolerance range is 198 V to 264 V) 

47.5 to 63 liz 
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Maximum Power: 
One disk mechanism: 

Two disk mechanisms: 

Typical Power: 
One disk mechanism: 

Two disk mechanisms: 

HP 92628, 92638 

120 V setting; 81 W (120 V, 60 liz) 
240 V setting; 81 W (240 V, 50 Hz) 
120 V setting; 110 W (120 V, 60 Hz) 
240 V setting; 108 W (240 V. 50 liz) 

120 V setting; 65 W (120 V, 60 liz) 
240 V setting; 65 W (240 V, 50 liz) 
120 V setting; 88 W (120 V, 60 liz) 
240 V setting; 87 W (240 V I 50 liz) 

Maximum Current: (occurs during spin-up) 

One disk mechanism: 

Two disk mechanisms: 

Typical Current: 
One disk mechanism: 

Two disk mechanisms: 

Line Dropout: 

120 V setting; 1.25 A (true rms at 120 V, 60 Jb) 
240 V setting; 0.75 A (true rms at 240 V, 50 Hz) 
120 V setting; 1.84 A (true rms at 120 VI 60 liz) 
240 V setting; 1.02 A (true rms at 240 V I 50 Ill") 

120 V setting; 1.00 A (true rms at 120 VI 60 Hz) 
240 V setting; 0.60 A (true rms at 240 VI 50 lIz) 
120 V setting; 1.47 A (true rms at 120 VI 60 liz) 
240 V setting; 0.82 A (true rms at 240 V, 50 Hz) 

No effect on performance; no operator intervention 
required for dropout equal to or less than 10 ms. 
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HP 92828, 92838 

ACOUSTIC EMISSIONS 

Average sound pressure level (LpA): 41 dD(A) 
Sound power level (LwA): < 54 dD(A) 

(One disk mechanism) 

SAFETY 

• CSA certified to CSA 22.2 No. 154 

• Meets all applicable safety standards of IEC 380 and IEC 435 

• UI, listed to UL 114 and UL 478 
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HP 92628, 92638 

ENVIRONMENTAL REQUIREMENTS 

Note The environmental specifications listed herein apply when this 
product is not connected to a Hewlett-Packard (HP) system. 
When this product is connected with III' systems, the more 
stringent environmental and performance specifications listed 
for any single liP device within the liP system are applicable 
and supersede these specifications. 

The following specifications were type-tested under controlled 
conditions. Hewlett-Packard maintains an active program of 
auditing production products to ensure these specifications 
remain true when products are again tested under the 
same conditions. The limits of these specifications do not 
represent the optimum for long, trouble-free operation and 
are specifically not reconuncndcd for maximum customer 
satisfaction. The recommended conditions are stated separately 
where appropriate. 

TEMPERATURE 

Rcconunclldcd Opcl'ftting l'nngc: 
Operating range: 
Nonoperating range: 

Maximum rate of change: 

IIUMIDITY 

Operating: 
Nonoperating: 

20°C to 2S.SoC (68°F to 78°F) 
5°C to 40°C (41°f' to 104°}o') 
-40°C to 65°C (-40°F to 149°1") 

8% to 80% relative humidity, noncondensing 
5% to 80% relative humidity, noncondensing 
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HP 92628, 92638 

VIBRATION 

Operating: 
(See figure 2-3) 

Nonoperating: 
(See figure 2-4) 

SIIOCK 

Recommended operating "mlge: 
Operating: 
Nonoperating: 

ALTITUDE 

Operating: 
Nonoperating: 
Maximum rate of change: 
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Random vibration with power spectral 
density (PSD) of 0.0001 g2/11z from 5 to 350 
liz; -6 dB/octave from 350 to 500 Hz; PSD of 
0.00005 g2/11z at 500 liz with no performance 
degradation beyond 10%. no damage and no 
operator intervention required. 

Random vibration with power spectral 
density (PSD) of 0.015 g2/lIz from 5 to 100 
IIzj -6 dB/octave from 100 to 137 liz; PSD 
of 0.008 g2/Hz from 137 to 350 liz; -6 dDI 
octave from 350 to 500 Hz; PSD of 0.0039 
g2/lIz at 500 liz. 

<1 g 
2 g maximum at 11 ms; half sine waveform 
20 g maximum at 11 ms. half sine waveform 

maximum 4 572 m (15.000 ft) 
maximum 15 240 m (50.000 ft) 
<5000 ft/minute (1 524 m/minute) 



HP 92628, 92638 

ELECTROMAGNETIC SUSCEPTIBILITY OPERATING RANGE 

Radiated (14 kHz to 1 GHz): 
Reconuncndcd operating limit: 
Operating limit.: 

Conducted (30 liz to 50 kHz): 
Rcconuncndcd opcrating limit: 
Operating limit.: 

Conducted (50 kllz t.o 400 Mllz): 
Reconuncndcd operating limit: 
Operat.ing limit: 

Electrostatic Discharge: 
Recolluncnded operating limit: 
Operat.ing limit: 

Magnetic: 

<0.5 VIm 
<3 VIm 

<1 V rills 
<3 V rrns 

<0.5 V l'IUS 

<1 V rrns 

<5kV 
<15 kV 

<4 gauss, 47.5 to 198 liz 

Power line transients (Oscillatory wave and unidirectional wave tests per IEF.E 
Standard P587.I/F): 

Oscillatory wave (100 kHz ringing wave): 
Recolluncnded opcl'ating limit: 
Operating limit: 

Unidirectional wave (one 50 JAS wide pulse): 
Rcconuncndcd opcrating limit: 
Operating limit: 

Fast rise time transients: 
Recollunendcd operating limit: 
Operating limit: 

<500 V (open cn'cuit voltage) 
<1.5 kV (open circuit voltage) 

<100 V (open circuit voltage) 
<250 V (open circuit voltage) 

<500 V (into 50 0 load) 
<1 kV (into 50 n load) 
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HP 92628, 92638 

COOLING 
REQUIREMENTS 

Allow 76.2 mm (3 in.) in front and behind for adequate air flow 

POWER REQUIREMENTS 

Voltages (true rms): 
120 V setting: 

240 V setting: 

Frequency: 

Maximum Power: 
One disk mechanism: 

Two disk mechanisms: 

Typical Powcr: 
One disk mechanism: 

Two disk mechanisms: 

100 V, 115 V, 120 V, singlc phase 
(inclusive tolerancc range is 90 V to 132 V) 
220 V, 240 V, singlc phase 
(inclusivc tolerance rangc is 198 V to 264 V) 

41.5-63 liz 

120 V sctting; 128 VA (120 V, 60 liz) 
240 V setting; 147 VA (240 V, 50 liz) 
120 V sctting; 188 VA (120 V, 60 Hz) 
240 V scLting; 200 VA (240 V, 50 liz) 

120 V setting; 102 VA (120 V, 60 liz) 
240 V setting; 117 VA (240 V, 50 liz) 
120 V sctting; 151 VA (120 V, 60 Hz) 
240 V setting; 160 VA (240 V, 50 liz) 

Maximum Current: (occurs during spin-up) 

One disk mcchanism: 

Two disk mechanisms: 

120 V setting; 1.25 A (true rms at 120 V, 60 Hz) 
240 V sctt.ing; 0.75 A (truc rms at 240 V, 50 liz) 
120 V sctting; 1.84 A (truc rms at 120 V, 60 liz) 
240 V setting; 1.02 A (true rms at 240 V, 50 liz) 
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Typical Current: 
One disk mechanism: 

Two disk mechanisms: 

Distortion: 

Line Surge and Sag: 
Transparent surge: 
Recoverable surge/sag: 
(per MIL-T-28800) 

Line Dropout: 

TILT 

HP 92628, 92638 

120 V setting; 1.00 A (true rms at 120 V, 60 liz) 
240 V settingj 0.60 A (true rms at 240 V, 50 liz) 
120 V setting; 1.47 A (true rms at 120 V, 60 Hz) 
240 V setting; 0.82 A (true rms at 240 V I 50 liz) 

<5% flat-topped harmonic distortion 

120% nominal line voltage for 0.5 sec 
115 V settingj 70% and 130% typical 
line voltage for 0.5 sec 

Must not exceed 10 ms 

The drive shall meet all performance specifications when mounted in an upright 
orientation which maintains the horizontal plane of the device to within ±15 
degrees of parallel to the horizon. 
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Models 335H. 870H. and 870XP HP Series 8000 

Model 335H, 670H, and 670XP Disk Storage Systems 
Specifications 

Operating Specifications 

Note The following information stipulates product specifications and 
characteristics when the product is installed and operated within the 
specified environmental limits. 

FORMATTED CAPACITY 

Item Data Byte8 Sedor8 Traw Read, 
Per Per Per Per 

Sector 256 

Track 28,928 113 

Surface 41,916,672 163,737 1,449 1 

33511 335,333,376 1,309,896 11,592 8 

6701l/670XP 670,666,752 2,619,792 23,184 16 
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HP Series 8000 

PERFORMANCE 

A verage controller overhead: 
A verage seek time: 
Average rotational delay (± 1%): 
Average time to transfer 1 kilobyte: 
Average time to transfer 10 kilobytes: 
Controller cache impact 1: 

Total average transaction time: 
(excludes system overhead) 

1 kilobyte: 
10 kilobyte: 

Disk performance index (1 kilobyte): 
Disk performance index (10 kilobytes): 

(in I/Os per second2 ) 

Models 335H, 870H, and 870XP 

3358/670H 
1.1 rna 
17 rna 
7.5 ms 
1.0 mB 
10.0 ms 

Oms 

26.6 ms 
35.6 mB 

37.6 
28.1 

670XP 
1.4 rna 
17 rna 
7.5 rna 
1.0 mB 

-13.4 ms 

13.5 ms 

74.1 

1 The reduction in time is due to the reduced number oj seeks required Jor a 
disk storage system with controller cache. The actual perJormance 
improvement will vary, depending on timing of l/Os and the specific 
environment. The listed values are based on ma:l:imum rates with a typical 
MPE V read hit rate of 75 percent and a read percentage of 7~ percent. 

21h1e 1/0 rates are application dependent and must take into account system 
overhead, individual system configuration specifications, and data locality on 
the disk. 
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Models 335H, 870H, and 870XP 

Data transfer rate: 
(Megabt.yea per second) 
A verage at full volume: 
Instantaneous: 
Average/track: 

Single-track seek: 
Maximum seek: 
Head switch: 
Rotat.ionalspeed: 

A·148 Product Specifications 

1.40 
2.5 
1.84 

3.5ms 
32 ms 
2.9ms 

HP Series 8000 

4,002 rpm (±l%) 



HP Series 6000 

Physical Characteristics 

DIMENSIONS 

lIeight: 
Width: 
Depth: 

WEIGHT 

Net: 

Shipping: 

Models 335H, 670H, and 670XP 

132 mm (5.2 in.) 
325 mm (12.8 in.) 
570 mm (22.5 in.) 

14 kg (311b) 

19.5 kg (43 Ib) 
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Models 335H, 870H, and 870XP 

Operating Characteristics 

HEAT DISSIPATION 

Maximum: 
33511, 670H: 
610XP: 

Typical: 
33511, 67011: 
670XP: 

90 W (307 Btu/hr; 77 kea1s/hr) 
105 W (359 Btu/hr; 90 kcals/hr) 

60 W (205 Btu/hr; 52 kcals/hr) 
70 W (239 Btu/hr; 60 kcals/hr) 

ELECTROMAGNETIC EMISSIONS 

Radiated and conduded interference: 

HP Series 8000 

• For U.S.A., designed to meet 47 CFR, Part 15 oCthe FCC rules for Class A 
digital devices. 

• For Europe, designed to meet CSPR 22. 

• For Germany, designed to meet EMllevel FTZ 1046/84 and provides a 
Manufacturer's Declaration. Refer to your local sales representative for more 
information. 

Magnetic nonoperating: 
Magnetic operating: 
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<2 milligauss at 2 m (7 ft) on all surfaces 
<5 gauss on all surfaces 



HP Series 6000 Models 335H. 670H. and 670XP 

POWER CHARACTERISTICS 

Voltages (true rms): 
116 V setting: 

230 V setting: 

li'requency: 

Maximum Power (in watts): 

100 V, 120 V, single phase 
(inclusive tolerance range is 90 V to 132 V) 
220 V, 240 V, single phase 
(inclusive tolerance range is 180 V to 264 V) 

47.5 to 66 liz 

33511,67011: 116 V setting; 90 W (120 V, 60 liz) 
230 V setting; 90 W (240 V, 50 liz) 

670XP: 116 V setting; 105 W (120 V, 60 Hz) 
230 V setting; 105 W (240 V, 60 liz) 

Typical Power (in watts): 
335H, 67011: 

670XP: 

115 V seLting; 60 W (120 V, 60 liz) 
230 V setting; 60 W (240 V, 50 liz) 
116 V setting; 70 W (120 V, 60 liz) 
230 V setting; 70 W (240 V, 50 liz) 

Maximum Current (occurs during spin-up): 
335H,6701l: 116 V setting; 1.9 A (true rms at 90 V, 60 liz) 

230 V setting; 1.3 A (true rms at 180 V, 50 liz) 
670XP: 115 V setting; 2.0 A (true rms at 90 V, 60 liz) 

230 V setting; 1.4 A (true rms at 180 V, 60 liz) 
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Models 335H. 870H. and 870XP HP Series 8000 

Typical Current: 

33511.67011: 

670XP: 

Line Dropout: 

ACOUSTIC EMISSIONS 

Sound power level (LwA): 

SAFETY 

116 V setting; 0.96 A (true rms at 90 V. 60 Hz) 
230 V settingj 0.52 A (true rms at 180 V I 50 Hz) 
115 V setting; 1.1 A (true rrna at 90 V, 60 Hz) 
230 V setting; 0.62 A (true rms at 180 V, 50 liz) 

No effed on performance; no operator intervention 
required for dropout equal to or less than 10 ms. 

<56 dB(A) maximum 

• CSA certified to CSA 22.2 No. 220. 
• Meets all applicable safety standards of IEC 950, EN 60960. 
• UL listed to UL 478 (Fifth Edition). 
• Meets the general approval NS/G/1234/J/I00003 requirements. 
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HP Serlel 8000 Modell 335H, 870H, and 870XP 

Environmental Requirements 

Note The environmental specifications listed herein apply when this 
product is not connected to a lIewlett-Packard (liP) system. When 
this product is connected with liP systems, the more stringent 
environmental and performance specifications listed for any single 
liP device within the liP system are applicable and supersede these 
specifications. 

The following specifications were type-tested under controlled 
conditions. Hewlett-Packard maintains an active program of auditing 
production products to ensure these specifications remain true 
when products are again tested under the same conditions. The 
limits of these specifications do not represent the optimum for long, 
trouble-free operation and are specifically not recommended for 
maximum customer satisfaction. The recommended conditions are 
stated separately where appropriate. 

TEMPERATURE 

Reconunended opefating fallge: 
Operating range: 
Nonoperating range: 

Maximum rate of change: 

20°C to 25.5°C (68°r to 78°r) 
ooe to 50°C (32°F to 122°F) 
-40°C to 65°C (-40°F to 149°F) 

20°C (36°F) per hour 
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Modell 335H, 870H, and 870XP 

HUMIDITY 

Operating: 
Nonoperating: 

HP 8erlel 6000 

8% to 80% relative humidity, noncondensing 
5% to 80% relative humidity, noncondensing 

Note Allow a minimum of 2 hours for temperature/humidity stabilization 
before operating the product when moving from one climate extreme 
to another. 

RANDOM VIBRATION 

Operating: 
(See figure 2-3) 

Nonoperating: 
(See figure 2-4) 

A-154 Product SpeCifications 

Random vibration with power spectral density 
(PSD) of 0.0001 g2/HI from 5 to 350 Hz; -6 
dB/octave from 350 to 500 Hz; PSD of 
0.00005 g2/lIz at 500 liz with no performance 
degradation beyond 10 percent, no damage 
and no operator intervention required. 

Random vibration with power spectral density 
(PSD) of 0.015 g2/lIz from 5 to 100 liz; -6 
dB/octave from 100 to 137 liz; PSD of 0.008 
g2/lIz from 137 to 350 liz; -6 dB/ octave from 
360 to 500 liz; PSD of 0.00005 g2/Hz at 500 
liz. 



HP Series 8000 

SHOCK 

Reconunended operating range: 

Operating: 
No operator perceivable errors: 

No data 1088 or damage: 

Nonoperating (no damage): 

ALTITUDE 

Operating: 

Nonoperating: 

Maximum rate of change: 

Models 335H. 870H. and 670XP 

<1 g 

In horizontal direction, 2 g maximum at 11 
ms, half sine waveform. In vertical direction, 
1.6 g maximum at 11 ms, half sine waveform. 
4 g maximum at 11 ms, half sine waveform 

24 g maximum at 11 ms, half sine waveform 
20 g maximum at 26 ms, trapezoidal waveform 

maximum 3048 m (10,000 ft) 
minimum -305 m (-1000 ft) 
maximum 15,240 m (50,000 ft) 
minimum -305 m (-1000 ft) 
<5,000 ft/minute (1,524 m/minute) 

ELECTROMAGNETIC SUSCEPTIBILITY OPERATING RANGE 

Radiated (14 kllz to 1 GHz): 
Reconunellded operating limit: 
Operating limit: 

Conducted (30 liz to 60 kHz): 
Reconunellded operating limit: 
Operating limit: 

<0.5 VIm 
<10 VIm 

<1 V rIllS 

<3 V rms 
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Models 335H. 870H. and 870XP 

Conducted (50 kllz to 400 Mllz): 
Reeommended operating limit: 
Operating limit: 

Electrostatic Discharge: 
Recommended operating limit: 

Operating limit: 
No data 1088: 
No physical damage: 

Magnetic: 

<0.5 V rms 
<1 V rms 

<5kV 

<15 kV 
<25 kV 

HP Series 8000 

<5 gau88, 47.5 to 198 liz 

Power line transients (oscillatory wave and unidirectional wave tests per IEEE 
Standard P587.1/F): 
Oscillatory wave (100 kllz ringing wave): 

Recommended operatinl limit: 
Operating limit: 

Unidirectional wave (one 50 ps wide pulse): 
Recommended operating limit: 
Operating limit: 

Automatic ranging power supply: 

Non-automatic ranging power supply: 

Fast rise time transients: 
Recommended operating limit: 
Operating limit: 
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<500 V (open circuit voltage) 
<1.5 kV, <50 A (open circuit 
voltage) 

<500 V (open circuit voltage) 

<1 kV, <100 A (open circuit 
voltage) 
<250 V, <100 A (open circuit 
voltage) 

<500 V (into 50 0 load) 
<1.0 kV (into 60 {} load) 



HP Series 6000 Models 335H, 670H, and 670XP 

COOLING REQUIREMENTS 

Allow a minimum of 162 mm (6 in.) in front and behind for adequate air Row. 

POWER REQUIREMENTS 

Voltages (true rma): 
115 V setting: 

230 V setting: 

Frequency: 

100 V, 120 V, single phase 
(inclusive tolerance range is 90 V to 132 V) 
220 V, 240 V, single phase 
(inclusive tolerance range is 180 V to 264 V) 

47.5 to 66 liz 

Maximum Power (in voltamperes): 
335H,670H: 115 V settingj 165 VA (90 V, 60 liz) 

230 V settingj 165 VA (200 V, 50 liz) 
670XP: 115 V settingj 190 VA (90 V, 60 liz) 

230 V settingj 190 VA (200 V, 50 liz) 

Typical Power (in voltamperes): 
335H,670H: 115 V settingj 115 VA (115 V, 60 Hz) 

230 V settingj 115 VA (230 V, 60 liz) 
670XP: 115 V settingj 130 VA (116 V, 60 Hz) 

230 V settingj 130 VA (230 V, 50 Hz) 
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Models 335H, 670H, and 670XP HP Series 6000 

Current: 

Distortion: 

Line Surge and Sag: 
Transparent surge: 

Recoverable surge/sag: 

(per MIL-T-28800) 

Line Dropout: 

TILT 

For maximum and typical current values refer to 
the power characteristics included under Operating 
Characteristics. 

< 10 percent flat-topped harmonic distortion 

Nominal line voltage can deviate ±20 percent for up 
to 30 seconds with no damage, loss of data, or 
operator intervention 
Nominal line voltage can deviate ±30 percent for up 
to 
0.5 second with no damage, loss of data, or operator 
intervention 

Must not exceed 20 ms 

The disk storage system shall meet all performance specifications when 
mounted in an upright orientation which maintains the horizontal plane of the 
device to within ±15 degrees of parallel to the horizon. 
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HP Sedes 1000 Models 170EL and l,34EL 

Model 670FL and 1.34FL Disk Storage Systems 
Specifications 

Operating Specifications 

Note The following information stipulates product specifications and 
characteristics when the product is installed and operated within the 
specified environmental limits. 

FORMATTED CAPACITY 

Item Data Bytes Sectors Tracks Hcads 
Per Per Per Pcr 

Sector 256 
Track 28,928 113 

Surface 41,916,672 163,737 1,449 1 
670FL 670,666,752 2,619,792 23,184 16 
1.34«'L 1,341,333,504 5,239,584 46,368 32 
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Model.I.,Or:L anci 1.34FL 

PERFORMANCE 

A verage controller overhead: 
A verage seek time: 
Average rotational delay: 
Average time to transfer 1 kilobyte: 
Average time to transfer 10 kilobytes: 

Total average 1 kilobyte transaction t.ime: 
Total average 10 kilobyte transaction time: 

(excludes system overhead) 

Disk performance index (1 kilobyte): 
Disk performance index (10 kilobytes): 
Full pipeline index2 (1 kilobyte): 
Full pipeline index (10 kilobytes): 

1.6 ms 
17 ms 
7.5ms 
O.64ms 
5.4ms 

26.6 ms 
31.5 ms 

HP Series 6000 

37.61/0s per second l 

31.8 I/Os per second 
39.9 I/Os per second 
33.4 I/Os per second 

I True 1/0 rafes are application dependent and must take into account system 
overhead, individual system configumtion specifications, and data locality on the 
disk. 

2 Pipelining allows the overlapping 0/ tmnsaction processing so controller 
overhead cata ~e masked on busy disks. The controller overhead in this case is 
zero. 
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HP Series 1000 

Data transfer rate: 
(Megabtyes per second) 
A verage at full volume: 
Instantaneous: 
Average/track: 

Single-track seek: 
Maximum seek: 
Head switch: 
Rotational speed: 

Models 170Fl and 1.34Fl 

1.40 
2.5 
1.84 

3.5 rns 
32 rna 
2.9 ms 
4,002 rpm (±1%) 
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Models 870FL and 1.34FL 

Physical Characteristics 

DIMENSIONS 

Height: 
Width: 
Depth: 

WEIGHT 

Net: 
610FL: 
1.34FL: 

Shipping: 
670FL: 
1.34FL: 
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HP Series 8000 

132 mm (5.2 in.) 
325 mm (12.8 in.) 
570 mm (22.5 in.) 

14 kg (31 lh) 
16.8 kg (31Ih) 

19.5 kg (43 Ib) 
22.2 kg (49 lb) 



HP Series 8000 

Operating Characteristics 

HEAT DISSIPATION 

Maximum: 
610FL: 
1.34FL: 

Typical: 
610FI.: 
1.34FL: 

Models 670FL and 1.34FL 

135 W (461 Btu/hr; 116 kcals/hr) 
115 W (598 Btu/hr; 151 kcals/hr) 

90 W (301 Btu/hr; 11 kcals/hr) 
115 W (393 Btu/hr; 99 kcals/hr) 

ELECTROMAGNETIC EMISSIONS 

Radiated and conducted interference: 
• For U.S.A., designed to meet 41 CFR, Part 15 of the FCC rules for Class A 
digital devices. 

• For Europe, designed to meet CSPR 22. 

• For Germany, designed to meet EMf level FTZ 1046/84 and provides a 
Manufacturer's Declaration. Refer to your local sales representative for more 
information. 

Magnetic nonoperating: 
Magnetic operating: 

<2 milligauss at 2 m (1 ft) on all surfaces 
<5 gauss on all surfaces 
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MoClels 870FL and 1.34FL 

POWER CHARACTERISTICS 

Voltages (true rms): 
115 V setting: 100 V, 120 V, single phase 

HP Series 6000 

230 V setting: 
(inclusive tolerance range is 90 V to 132 V) 
220 V I 240 V, single phase 
(inclusive tolerance range is 180 V to 264 V) 

Frequency: 47.5 to 66 liz 

Maximum Power (in watts): 
670FL: 115 V setting; 135 W (120 V, 60 liz) 

230 V setting; 135 W (240 V, 50 liz) 
l.34FL: 115 V setting; 175 W (120 V, 60 liz) 

230 V setting; 175 W (240 V, 50 liz) 

Typical Power (in watts): 
670FL: 

l.34FL: 

115 V setting; 90 W (120 V, 60 liz) 
230 V setting; 90 W (240 V, 50 liz) 
115 V seLting; 115 W (120 V, 60 liz) 
230 V settingj 115 W (240 V, 50 liz) 

Maximum Current: (occurs during spin-up) 
670FL: 115 V setting; 3.58 A (true rms at 90 V, 60 liz) 

230 V setting; 2.12 A (true rms at 180 V, 50 Hz) 
l.34FL: 115 V setting; 4.77 A (true rms at 90 V, 60 liz) 

230 V setting; 2.83 A (true rms at 180 V, 50 Hz) 
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HP Series 8000 

Typical Current: 
670FL: 

1.34FL: 

Line Dropout: 

ACOUSTIC EMISSIONS 

Sound power level (LwA): 

SAfETY 

Models 670FL and 1,34FL 

115 V settingj 1.17 A (true rms at 115 V, 60 liz) 
230 V setting, 0.65 A (true rma at 230 V, 50 Hz) 
115 V settingj 1.5 A (true rms at 115 V, 60 liz) 
230 V settingj 0.83 A (true rms at 230 V, 60 Hz) 

No effect on performance; no operator intervention 
required for dropout equal to or less than 10 ms. 

<56 dB(A) maximum 

• CSA certified to CSA 22.2 No. 220. 
• Meets all applicable safety standards of lEe 950, EN 60950. 
• UL listed to UL 478 (Fifth Edition). 
• Meets the general approval NS/G/1234/J/I00003 requirements. 
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Models 870FL and 1.34FL HP Series 8000 

Environmental Requirements 

Note The environmental specifications listed herein apply when this 
product is not connected to a Hewlett-Packard (HP) system. When 
this product is connected with liP systems, the more stringent 
environmental and performance specifications listed for any single 
HP device within the HP system are applicable and supersede these 
specifications. 

The following specifications were type-tested under controlled 
conditions. Hewlett-Packard maintains an active program of auditing 
production products to ensure these specifications remain true 
when products are again tested under the same conditions. The 
limits of these specifications do not represent the optimum for long, 
trouble-free operation and are specifically not recommended for 
maximum customer satisfaction. The recommended conditions are 
stated separately where appropriate. 

TEMPERATURE 

Reconunended operating range: 
Operating range: 
Nonoperating range: 

Maximum rate of change: 

A-188 Product Specifications 

20°C to 25.5°C (68°r to 78°r) 
ooe to 500 e (32°F to 122°F) 
-40oe to 65°e (-40°F to 149°F) 

200 e (36°F) per hour 



HP Series 8000 

HUMIDITY 

Operating: 
Nonoperating: 

Models 870FL and 1.34FL 

8% to 80% relative humidity, noncondensing 
5% to 80% relative humidity, noncondensing 

Note Allow a minimum of 2 hours for temperature/humidity stabilization 
before operating the product when moving from one climate extreme 
to another. 

RANDOM VIBRATION 

Operating: 
(See figure 2-3) 

Nonoperating: 
(See figure 2-4) 

Random vibration with power spectral density 
(PSD) of 0.0001 g2/lIz from 5 to 350 liz; -6 
dB/octave from 350 to 500 liz; PSD of 
0.00005 g2/Hz at 500 Hz with no performance 
degradation beyond 10 percent, no damage 
and no operator intervention required. 

Random vibration with power spectral density 
(PSD) of 0.015 g2/lIz from 5 to 100 liz; -6 
dB/octave from 100 to 137 Hz; PSD of 0.008 
g2/Hz from 137 to 350 Hz; -6 dB/ octave from 
350 to 500 Hz; PSD of 0.00005 g2/lIz at 500 
Hz. 
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Models 670FL and 1.34FL 

SHOCK 

Reconunended operating range: 

Operating: 
No operator perceivable errors: 

No data loss or damage: 

Nonoperating (no damage): 

ALTITUDE 

Operating: 

Nonoperating: 

Maximum rate of change: 

HP Series 6000 

<1 g 

In horizontal direction, 2 g maximum at 11 
ms, half sine waveform. In vertical direction, 
1.5 g maximum at 11 ms, half sine waveform. 
4 g maximum at 11 ms, half sine waveform 

24 g maximum at 11 ms, half sine waveform 
20 g maximum at 26 ms, trapezoidal waveform 

maximum 3048 m (10,000 ft) 
minimum -305 m (-1000 ft) 
maximum 15,240 m (50,000 ft) 
minimum -305 m (-1000 ft) 
<5,000 ft/minute (1,524 m/minute) 

ELECTROMAGNETIC SUSCEPTIBILITY OPERATING RANGE 

Radiated (14 kllz to 1 GHz): 
Reconunended operating llmit: 
Operating limit: 

Conducted (30 liz to 50 kllz): 
Reconunended operating llmit: 
Operating limit: 
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<0.5 VIm 
<10 VIm 

<1 V rms 
<3 V rms 



HP Series 6000 

Conducted (50 kllz to 400 MHz): 
Recommended operating limit: 
Operating limit: 

Electrostatic Discharge: 
Recommended operating limit: 

Operating limit: 
No data loss: 
No physical damage: 

Magnetic: 

Models 670FL and 1.34FL 

<0.5 V rlU8 
<1 V rms 

<5kV 

<15 kV 
<25 kV 

<5 gauss, 47.5 to 198 liz 

Power line transients (oscillatory wave and unidirectional wave tests per IEEE 
Standard P587.1/F): 
Oscillatory wave (100 kllz ringing wave): 

Recommended operating limit: 
Operating limit: 

Unidirectional wave (one 50 JJS wide pulse): 
Recommended operating limit: 
Operating limit: 

Automatic ranging power supply: 

Non-automatic ranging power supply: 

Fast rise time transients: 
Recommended operating limit: 
Operating limit: 

<500 V (open circuit voltage) 
< 1.5 k V, <50 A (open circuit 
voltage) 

<500 V (open circuit voltage) 

<1 kV, <100 A (open circuit 
voltage) 
<250 V, <100 A (open circuit 
voltage) 

<500 V (into 50 0 load) 
<1.0 kV (into 50 n load) 
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Models 670FL and 1.34FL HP Series 6000 

COOLING REQUIREMENTS 

Allow a minimum of 152 mm (6 in.) in front and behind for adequate air flow. 

POWER REQUIREMENTS 

Voltages (true rms): 
115 V setting: 

230 V setting: 

Frequency: 

100 V, 120 V, single phase 
(inclusive tolerance range is 90 V to 132 V) 
220 V I 240 V I single phase 
(inclusive tolerance range is 180 V to 264 V) 

47.5 to 66 Hz 

Maximum Power (in voltamperes): 
670FL: 115 V setting; 322 VA (90 V, 60 liz) 

230 V setting; 382 VA (180 V, 50 Hz) 
1.34FL: 115 V setting; 429 VA (90 V I 60 Hz) 

230 V settingj 509 VA (180 V, 50 liz) 

Typical Power (in voltamperes): 
670FL: 115 V settingj 135 VA (115 V I 60 Hz) 

230 V settingj 150 VA (230 V, 50 liz) 
1.34FL: 115 V setting; 173 VA (115 V, 60 liz) 

230 V settingj 191 VA (230 V, 50 Hz) 

A-170 Product Specifications 



HP Series 6000 

Current: 

Distortion: 

Line Surge and Sag: 
Transparent surge: 

Recoverable surge/sag: 

(per MIL-T-28800) 

Line Dropout: 

TILT 

Models 670FL and 1.34FL 

For maximum and typical current values refer to 
the power characteristics included under Operating 
Characteristics. 

<10 percent flat-topped harmonic distortion 

Nominal line voltage can deviate ±20 percent for up 
to 30 8econd8 with no damage, 1088 of data, or 
operator intervention 
Nominal line voltage can deviate ±30 percent for up 
to 
0.5 8econd with no damage, 1088 of data, or operator 
intervention 

Must not exceed 20 m8 

The disk storage 8ystem shall meet all performance 8pecifications when 
mounted in an upright orientation which maintains the horizontal plane of the 
device to within ± 15 degrees of parallel to the horizon. 
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Models 330S and 660S HP Series 6000 

Model 330S and 660S Mass Storage Systems 
Specifications 

Operating Specifications 

Note The following information stipulat.ea product specifications and 
characteristics when the product is installed and operated within the 
specified environmental limits. 

HARD DISK DRIVE FORMATTED CAPACITY 

Item Data Bytes Sectors Tracks Heads 
Per Per Per Per 

Sector 512 
Track 28.672 56* 
Surface: 41,488.384 81.032 1,447** 1 
Model 330S 331,907,072 648,256 11,576 8 
Model 660S 663,814,144 1,296.512 23,162 16 
• There are 57 physical seelors per track. One is reserved for a spare, 56 
are user accessible seelors . 
.. There are 1,~57 physical tracks per surface. Eight are reserved for use as 
spares, one is used to store defeel lists, one is used as a maintenance track, 
1,~~7 are user accessible tracks. 
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HP Series 6000 

HARD DISK DRIVE PERFORMANCE 

Rotational speed: 
A verage seek time (including settling): 
A verage rotational delay: 
A verage time to transfer 1 kilobyte: 
Average controller overhead time: 

Total average transaction time: 

Disk performance index: 

Mode', 3305 and 660S 

4,002 rpm ±0.05% 
16.5 ms 
7.5 ms ± 0.5% 
0.7 ms 
<0.5 IliS 

25.1 ms 

39.8 I/Os per second! 

1 Maximum disk transactions per second, for 1 kilobyte transfers, less system 
overhead. Refers to fundamental disk performance; true I/O rate} are 
application dependent and must take into account system overhe~{J, including 
the individual host computer system configuration specifications. 

HARD DISK DRIVE TRANSFER RATE 

Data transfer rate (synchronous burst): 
Data transfer rate (asynchronous burst): 

4.0 Megabytes per second 
1.5 Megabytes per second 

HARD DISK DRIVE FUNCTIONAL CHARACTERISTICS 

A verage spin-up time 
(from start of spin-up to ready for access): 19 seconds 
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Models 330S and 660S 

Physical Characteristics 

DIMENSIONS 

Height: 
Width: 
Depth: 

WEIGHT 

Net: 
Package with one hard disk drive: 
Each additional SCSI mechanism: 

Shipping: 
Package with one hard disk drive: 
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HP Series 6000 

129 mm (5.1 in.) 
325 mm (12.8 in.) 
571 mm (22.50 in.) 

14.8 kg (32.7 lb) 
3.6 kg (7.9Ib) 

19.1 kg (42.11b) 



HP Series 6000 Models 330S and 660S 

Operating Characteristics 

HEAT DISSIPATION 

Maximum: 
Three hard disk drives: 147 W (502 Btu/hr; 126 kcals/hr) 

Typical: 
One hard disk drive: 65 W (222 Btu/hr; 56 kcals/hr) 

ELECTROMAGNETIC EMISSIONS 

Radiated and conducted interference: 
• For U.S.A., designed to meeL FCC docket 20780 for Class A computing 
peripheral devices. These products comply with the limits for a Class A 
computing device pursuant to Subpart J of part 15 of the FCC Rules. See 
instructions if interference to radio reception is suspected . 

• For Europe, designed to meet EMI level FTZ 1046/84 and provides a 
Manufacturer's Declaration. Refer to your local sales representative for more 
information. 

Magnetic interference: 

Magnetic operating: <5 gauss on all surfaces 
Magnetic nonoperating: <2 milligauss at 2 m (7 ft) on all surfaces 
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Models 3308 and 660S HP Series 6000 

POWER CHARACTERISTICS 

Note The power supply in your mass storage system has an automatic 
ranging power supply, which makes a voltage selector switch and 
external fuse unnece88ary. Automatic ranging power supplies have 
internal fuses that only fail if the power supply itself malfunctions. 

Voltages (true rms): 
120 V: 
240 V: 
Inclusive Range: 

Frequency: 

Maximum Power: 
Three hard disk drives: 

Typical Power: 
One hard disk drive: 

Two hard disk drives: 

Three hard disk drives: 

100 V, 115 V, 120 V, single phase 
220 V, 240 V, single phase 
88 V to 268 V 

47.5 to 63 liz (single phase) 

120 V; 147 W (120 V, 60 liz) 
240 V; 145 W (240 V, 50 liz) 

120 V; 65 W (120 V, 60 liz) 
240 V; 65 W (240 V, 50 Hz) 
120 V; 88 W (120 V, 60 liz) 
240 V; 87 W (240 V, 50 liz) 
120 V; 118 W (120 V, 60 liz) 
240 V; 116 W (240 V, 50 liz) 
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HP Series 6000 Models 3305 and 6605 

Maximum Current (occurs during spin-up): 
Three hard disk drives: 120 Vi 2.46 A (true rms at 120 V, 60 liz) 

240 Vi 1.36 A (true rms at 240 V, 60 Hz) 

Typical Current: 
Three hard disk drives: 120 Vi 1.96 A (true rms at 120 V, 60 liz) 

240 Vi 1.09 A (true rms at 240 V, 60 Hz) 

Line Dropout: No effect on performancej no operator intervention 
required for dropout equal to or less than 20 ms. 

ACOUSTIC EMISSIONS 

Average sound pressure level (LpA): 44 dB(A) 
Sound power level (one hard disk drive) (LwA): 56 dB(A) maximum 

SAFETY 

• CSA certified to CSA 22.2 No. 220-M1986. 
• Meets all applicable safety standards of IEC 950. 
• UL listed to UL 478, 6th edition. 
• Complies with DIIIIS 21 CFR for CI888 1 Laser Products. 
• Meets the general approval NS/G/1234/J/I00003 requirements. 

Product SpeCifications A·177 



Models 330S and 880S HP Series 8000 

Environmental Requirements 

Note These are the specifications for the mass storage system with a hard 
disk drive only. 

The environmental specifications listed herein apply when this 
product is not connected to a lIewlett-Packard (liP) system. When 
this product is connected with HP systems, the more stringent 
environmental and perCormance specifications listed for any single 
HP device within the HP system are applicable and supersede these 
specifications. 

The following specifications were type-tested under controlled 
condition8. lIewlett-Packard maintains an active program of auditing 
production products to ensure these specifications remain true 
when products are again tested under the same conditions. The 
limits oC these specifications do not represent the optimum for long, 
trouble-Cree operation and are specifically not recommended for 
maximum customer satisfaction. The recommended conditions are 
stated separately where appropriate. 
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HP Series 8000 

TEMPERATURE 

Reconunended operating range: 
Operating range: 
Nonoperating range: 

Maximum rate of change: 

HUMIDITY 

Operating: 
Nonoperating: 

COOLING REQUIREMENTS 

Models 330S and 660S 

20°C to 25.5°C (68°F to 18°F) 
ooe to 45°e (32°F to 113°F) 
-400 e to 65°e (-40°F to 149°F) 

8% to 80% relative humidity, noncondensing 
6% to 80% relative humidity, noncondensing 

Allow 76.2 mm (3 in.) in front and behind for adequate air flow. 
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Models 330S and 660S 

VIBRATION 

Operating: 

Nonoperating: 

SHOCK 

Rcconunendcd operating range: 
Operating: 

Nonoperating: 

ALTITUDE 

Operating: 

Nonoperating: 

Ma~imum rate of change: 
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HP Series 6000 

Random vibration with power spectral 
density (PSD) of 0.0001 g' /Hz from 5 to 
350 liz; -6 dB/octave from 350 to 500 Hz; 
PSD of 0.00005 g' /lIz at 500 Hz at 
approximately 0.21 g rms. 

Random vibration with power spectral 
density (PSD) of 0.015 g' /Hz from 5 to 100 
liz; -6 dB/octave from 100 to 137 liz; PSD 
of 0.008 g' /lIz from 137 to 350 liz; -6 dB/ 
octave from 350 to 500 liz; PSD of 0.0039 
g' /lIz at 500 Hz at approximately 209 g 
rms swept sine from 5 to 500 Hz; 1 octave 
per minute, 5 minute dwell at 4 resonances 
per axis 0.5 g (O-peak). 

<1 g 
<2 g maximum at 11 ms, half sine 
waveform 
<24 g maximum at 11 ms, half sine 
waveform 

minimum -305 m (-1000 ft) 
maximum 3 046 m (10,000 ft) 
minimum -305 m (-1000 ft) 
maximum 15 240 m (50,000 ft) 
<1 524 m/minute (5000 ft/minute) 



HP Series 6000 Models 330S and 660S 

ELECTROMAGNETIC SUSCEPTIBILITY OPERATING RANGE 

Radiated (14 kHz to 1 GHz): 
Reconunended operating limit: 
Operating limit: 

Conducted (30 liz to 50 kHz): 
Reconunended operating limit: 
Operating limit: 

Conducted (50 kllz to 400 MHz): 
Reconunended operating limit: 
Operating limit: 

Electrostatic Discharge: 
Recommended operatillg limit: 
Operating limit: 

Magnetic: 

0.5 VIm 
3 VIm 

1 V rms 
3 V rms 

0.5 V fll18 

1 V rms 

5 kV 
15 kV 

<4 gauss, 47.5 to 198 liz 

Power line transients (oscillatory wave and unidirectional wave tests per IEEE 
Standard P587.1/F): 
Oscillatory wave (100 kHz ringing wave): 

Reconunended operating limit: 
Operating limit: 

Unidirectional wave (one 50 JAS wide pulse): 
Reconuncnded operatillg limit: 
Operating limit: 

Fast rise time transients: 
Reconunended operating limit: 
Operating limit: 

500 V (open circuit voltage) 
3.0 kV (open circuit voltagc) 

100 V (open circuit voltage) 
250 V (open circuit voltagc) 

500 V (into 50 olun load) 
1 kV (into 50 ohm load) 
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Models 330S and 660S HP Series 6000 

POWER REQUIREMENTS 

Note The power supply in your mass storage system has an automatic 
ranging power supply, which makes a voltage selector switch and 
external fuse unnece88ary. Automatic ranging power supplies have 
internal fuses that only fail if the power supply itself malfunctions. 

Voltages (true rms): 
120 V: 
240 V: 
Inclusive Range: 

Frequency: 

Maximum Power: 
Three hard disk drives: 

Typical Power: 
Three hard disk drives: 

100 V, 115 V, 120 V, single phase 
220 V, 240 V, single phase 
88 V to 268 V 

47.5 to 63 liz (single phase) 

120 Vi 147 VA (120 V, 60 liz) 
240 V; 145 VA (240 V, 50 Hz) 

120 Vi 118 VA (120 V, 60 Hz) 
240 Vj 116 VA (240 V, 50 Hz) 

Maximum Current (occurs during spin-up): 
Three hard disk drives: 120 V; 2.45 A (true rma at 120 V, 60 liz) 

240 Vi 1.36 A (true rms at 240 V, 50 Hz) 
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HP Series 8000 

Typical Current: 
Three hard disk drives: 

Distortion: 

(.ine Surge and Sag: 
Transparent surge: 
Recoverable surge/sag: 

Line Dropout: 

TILT 

Models 330S and 660S 

120 Vi 1.96 A (true rms at 120 V, 60 liz) 
240 Vi 1.09 A (true rms at 240 V, 60 liz) 

< 10% flat-topped harmonic distortion 

120% nominal line voltage for 0.5 sec 
120 Vi 70% and 125% typical line voltage for 0.5 
second (per MIL-T-28800) 

Must not exceed 20 illS 

The mass storage system shall meet all performance specifications when 
mounted in an upright orientation which maintains the horizontal plane of the 
device to within ±15 degrees of parallel to the horizon. 
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C226XA·Serles Network Mass Storage Systems 

HP C226XA-Serles Network Mass Storage Systems 
Specifications 

Note Thcse specifications apply when the storage system is operated with 
its supported accessory devices. To ensure the product meets its 
regulatory and safety specifications, the use of foreign SCSI devices is 
not recommendcd. 

Physical Characteristics 

DIMENSIONS 

Height: 
Width: 
Depth: 

WEIGHT 

Net: 
Cabinet only: 
Each hard disk drive: 
Each DAT drive: 

Shipping: 
Cabinet package: 
Each hard disk drive: 
Each DAT drive: 
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310 mm (14.6 in.) 
191 111m (1.5 in.) 
381 mm (15.25 in.) 

12.9 kg (28.5 Ib) 
3.2 kg (7 Ib) 
2.5 kg (5.5 Ib) 

20 kg (44 Ib) 
5.5 kg (12 Ib) 
5 kg (11 Ib) 



Operating Characteristics 

HEAT DISSIPATION 

Maximum: 
Cabinet only; 
Each hard disk drive: 
Each DAT drive: 

Typical: 
Cabinet only: 
Each hard disk drive: 
Each DAT drive: 

C226XA-Serles Network Mass Storage Systems 

30 W (102 Btu/hr; 26 kcals/hr) 
60 W (205 Btu/hr; 52 kcals/hr) 
20 W (68 Btu/hr; 17 kcals/hr) 

30 W (102 Btu/hr; 26 kcals/hr) 
40 W (136 Btu/hr; 34 kcals/hr) 
20 W (68 Btu/hr; 17 kcals/hr) 

ELECTROMAGNETIC EMISSIONS 

Radiated and conducted interference: 

• For U.S.A., this equipment has been type tested and found to comply with 
the limits for a Class B digital device, pursuant to part 15 of the FCC Rules. 
See instructions if interference to radio reception is suspected . 

• For Europe, designed to meet EMI level FTZ 1046/84 and provides a 
Manufacturer's Declaration. Refer to your local sales representative for more 
information. 

Magnetic interference: 

Magnetic operating: <5 gauBS on all surfaces 
Magnetic nonoperating: <2 milligaus8 at 2 m (7 fL) on all surfaces 
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C228XA-Serles Network Mass Storage Systems 

POWER CHARACTERISTICS 

Note The power supply in your storage system has an automatic ranging 
power supply which adjusts itself to the input line voltage. 

Voltages (true rms): 
120 V: 
240 V: 
Inclusive Ranges: 

Frequency: 

Maximum Power: 
Cabinet only: 

Each hard disk: 

Each DAT: 

Typical Power: 
Cabinet only: 

Each hard disk: 

Each DAT: 

100 V, 115 V, 120 V, single phase 
220 V I 240 V I single phase 
88 V to 135 V, 180 V to 269 V 

47.5 to 63 liz (single phase) 

120 Vi 30 W (120 V, 60 liz) 
240 Vi 30 W (240 V, 50 Hz) 

120 Vi 60 W (120 V, 60 liz) 
240 Vi 60 W (240 V I 50 liz) 

120 V; 20 W (120 V, 60 liz) 
240 V; 20 W (240 V, 50 liz) 

120 Vi 30 W (120 V, 60 Hz) 
240 V; 30 W (240 V, 50 liz) 

120 V; 40 W (120 V, 60 liz) 
240 Vi 40 W (240 V, 50 liz) 

120 V; 20 W (120 V, 60 liz) 
240 Vi 20 W (240 V, 50 liz) 
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Maximum Current: 
Cabinet only: 

Each hard disk: 

Each DAT: 

Typical Current: 
Cabinet only: 

Each hard disk: 

Each DAT: 

Line Dropout: 

C226XA-Serles Network Mass Storage Systems 

120 Vi 0.5 A (true rms at 120 V. 60 liz) 
240 Vi 0.3 A (true rms at 240 V. 50 liz) 

120 Vi 0.7 A (true rms at 120 V. 60 liz) 
240 Vi 0.3 A (true rms at 240 V, SO liz) 

120 Vi 0.3 A (true rms at 120 V. 60 Hz) 
240 Vi 0.2 A (true rms at 240 V. SO liz) 

120 Vi O.S A (true rms at 120 V. 60 liz) 
240 Vi 0.3 A (true rms at 240 V. SO liz) 

120 Vj O.S A (true rms at 120 V. 60 liz) 
240 Vi 0.2 A (true rms at 240 V. 50 liz) 

120 Vi 0.3 A (true rms at 120 V. 60 liz) 
240 V; 0.2 A (true rms at 240 V. SO liz) 

No effect on performancei no operator intervention 
required for dropout equal to or less than 20 ms. 
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C228XA-Serles Network Mass Storage Systems 

HBA POWER CHARACTERISTICS 

Operating voltage: 
Maximum current: 

ACOUSTIC EMISSIONS 

Typical sound power level (LwA): 
With one hard disk drive 
With three hard disk drives 

SAFETY 

• eSA certified to eSA 22.2 No. 950-M89. 
• Meets all applicable safety standards of lEe 950. 
• UL listed to UL 1950, First edition. 
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+5 V dc (±0.2~ V dc) 
ISA: 2.1 A 
MeA: 1.6 A 

55 dD(A) 
57 dB(A) 



C228XA-Serles Network Mass Storage Sya'ems 

Environmental Requirements 

Note These specifications are the general environmental requirements for 
the network mass storage system, and include the specifications for 
the hard disk drive. Other individual mass storage devices have 
environmental requirements that are more stringent than those lisled 
here. Consequently, the exact environmental requirements will be 
determined by lhe devices being used. Complete specifications for 
each device are included in this manual. 

The environmental specifications listed herein apply when this 
product is not connected to a Hewlett-Packard (HP) system. When 
this product is connected with liP systems, the more stringent 
environmental and perCormance specifications listed for any single 
liP device within the liP system are applicable and supersede these 
specifications. . 

The Collowing specifications were type-tested under controlled 
conditions. Hewlett-Packard maintains an active program of auditing 
production products to ensure these specifications remain true 
when products are again tested under the same conditions. The 
limits oC these specifications do not represent the optimum Cor long, 
trouble-Cree operation and are specifically not recommended Cor 
maximum customer satisCaction. The recommended conditions are 
stated separately where appropriate. 
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C226XA·Serles Network Mass Storage Systems 

TEMPERATURE 

Reconunended operating range: 
Operating range: 
Nonoperating range: 

Maximum rate of change: 

HUMIDITY 

Operating: 
Nonoperating: 

COOLING REQUIREMENTS 

20°C to 25.5°C (68°l to '18°F) 
O°C to 60°C (32°F to 122°F) 
-40°C to 66°C (-400 F to 1490 F) 

8% to 80% relative humidity, noncondensing 
6% to 80% relative humidity, noncondensing 

Allow a minimum of 50 mm (2 in.) in front and behind the cabinet for 
adequate air flow. 
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RANDOM VIBRATION 

Operating: 
(See figure 2-3) 

Nonoperating: 
(See figure 2-4) 

SHOCK 

Reconunended operating range: 
Operating (no data loss): 
Nonoperating: 

ALTITUDE 

Operating: 

Nonoperating: 

Maximum rate of change: 

C226XA-Serles Network Mass Storage Systems 

Random vibration with power spectral 
density (PSO) of 0.0001 g2/lIz from 5 to 
350 liz; -6 dB/octave from 350 to 500 liz; 
PSO of 0.00005 g2/lIz at 500 Hz at 
approximately 0.21 g rms. 

Random vibration with power spectral 
density (PSO) of 0.015 g2/Hz from 5 to 100 
liz; -6 dB/octave from 100 to 137 liz; PSD 
of 0.008 g2/Hz from 137 to 350 Hz; -6 dB/ 
octave from 350 to 500 Hz; PSD of 0.0039 
g2/Hz at 500 liz at approximately 209 g 
rms swept sine from 5 to 500 liz; 1 octave 
per minute, 5 minute dwell at 4 resonances 
per axis 0.5 g (O-peak). 

<lg 
3 g maximum at 11 ms, half sine waveform 
24 g maximum at 11 ms, half sine waveform 

minimum -305 m (-1000 ft) 
maximum 3048 m (10,000 Ct) 
minimum -305 m (-1000 ft) 
maximum 15240 m (50,000 Ct) 
<1,524 m/minute (5000 ft/minute) 
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C226XA·Serles Network Mass Storage Systems 

ELECTROMAGNETIC SUSCEPTIBILITY OPERATING RANGE 

Radiated (14 kllz to 1 Gllz): 
Recommended operating limit: 
Operating limit: 

Conducted (30 liz to 60 kllz): 
Recommended operating limit: 
Operating limit: 

Conducted (50 kllz to 400 Mllz): 
Recommended operating limit: 
Operating limit: 

Electrostatic Discharge: 
Recommended operatblg limit: 
Operating limit: 

Magnetic: 

0.5 VIm 
3 VIm 

1 V rl1l8 
3 V rms 

0.5 V rl1l8 
1 V rms 

5kV 
15 kV 

<4 gau88, 47.6 to 198 liz 

Power line transients (oscillatory wave and unidirectional wave tests per IEEE 
Standard P587.1/F): 
Oscillatory wave (100 kllz ringing wave): 

Recommended operating limit: 
Operating limit: 

Unidirectional wave (one 50 I's wide pulse): 
Recommended operating limit: 
Operating limit: 

Fast rise time transients: 
Recommended operating Ibnit: 
Operating limit: 
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500 V (open circuit voltage) 
3.0 kV (open circuit voltage) 

100 V (open circuit voltage) 
250 V (open circuit voltage) 

500 V (btto 50 olun load) 
1 kV (into 50 ohm load) 



C228XA-Serles Network Mass Storage Systems 

POWER REQUIREMENTS 

Voltages (true rms): 
120 V: 
240 V: 
Inclusive Ranges: 

Frequency: 

Power: 

Current: 

Distortion: 

Line Surge and Sag: 
Transparent surge: 
Recoverable surge/sag: 

Line Dropout: 

TILT 

100 V, 116 V, 120 V, single phase 
220 V I 240 V I single phase 
88 V to 135 V I 180 V to 269 V 

47.6 to 63 Hz (single phase) 

For maximum and typical power values refer to the 
power characteristics included under Operating 
Characteristics. 

For maximum and typical current values refer to 
the power characteristics included under Operating 
Characteristics. 

<10% flat-topped harmonic distortion 

120% nominal line voltage for 0.5 sec 
120 V; 70% and 125% typical line voltage for 0.5 
second (per MIL-T-28800) 

Must not exceed 20 ms 

The product shall meet all performance specifications when mounted in an 
upright orientation which maintains the horizontal plane of the device to within 
±16 degrees of parallel to the horizon. 
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C222XA-Serles Hard Disk Drives 

HP C222XA-Serles Hard Disk Drives Specifications 

Note The following specifications apply when this product is installed and 
operated within the environmental limits specified in the HP Network 
Mass Storage System User's Manual, part number C2261-90901. 

Operating Specifications 

HARD DISK DRIVE PERFORMANCE 

Rotational speed (±0.05%): 
A verage seek time: 
Average rotational delay (± 0.5%): 
A verage time to transfer 1 kilobyte: 
A verage controller overhead time: 

Total average transaction time: 

Disk performance index: 
(in I/Os per second l ) 

C2220A/C2221A 

4,002 rpm 
16.5 ms 
7.5 ms 
0.7 ms 
,.,.1 ms 

26 ms 

38.5 

C2222A 

4,002 rpm 
17.5 ms 
7.5 ms 
0.7 ms 
,.,.1 ms 

27 ms 

37 

1 Maximum disk transactions per second, for 1 kilobyte transfers, less system 
overhead. Refers to fundamental disk performance; true 1/0 rates are 
application dependent and must take into account system overhead, including 
the individual host computer system configuration specifications. 
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HARD DISK DRIVE TRANSFER RATE 

Data transfer rate (synchronous burst): 
Data transfer rate (asynchronous burst): 

C222XA-Serles Hard Disk Drives 

5.0 Megabytes per second 
1.5 Megabytcs per second 

HARD DISK DRIVE FUNCTIONAL CHARACTERISTICS 

Average spin-up time 
(from start of spin-up to ready for access): 19 seconds 

HARD DISK DRIVE FORMATTED CAPACITY 

Item Data Bytes Sectors Tracks IIcads 
Per Per Per Pm' 

Scctor 512 

Track: 
C2220A/C2221A 28,672 56 

C2222A 32,768 64 

Surface: 
C2220A/C2221A 41,488,384 81,032 1,447 1 

C2222A 62,849,024 122,752 1,918 1 

C2220A 331,907,072 648,256 11,576 8 
C2221A 663,814,144 1,296,512 23,152 16 

C2222A 1,005,584,384 1,964,032 30,688 16 
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C222XA-Serles Hard Disk Drives 

Operating Characteristics 

]fEAT DISSIPATION 

Maximum: 
Typical: 

POWER CHARACTERISTICS 

Maximum Power: 

Typical Power: 

Maximum Current: 

Typical Current: 
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60 W (205 Btu/hr; 52 keals/hr) 
40 W (136 Btu/hr; 34 kcals/hr) 

120 V; 60 W (120 V, 60 liz) 
240 V; 60 W (240 V ,50 liz) 

120 V; 40 W (120 V, 60 liz) 
240 Vj 40 W (240 V, 50 lIz) 

120 V; 0.7 A (true rms at 120 V, 60 liz) 
240 V; 0.3 A (true rms at 240 V, 50 lIz) 

120 V; 0.5 A (true rrns at 120 V, 60 lIz) 
240 V; 0.2 A (true rms at 240 V, 50 lIz) 



C222XA-Serles Hard Disk Drives 

Environmental Requirements 
Because the hard disk drive is a component of the C226XA-series storage systcm 
product. the environmental specifications for the storage system apply to thc hard 
disk drive as well. For a complete list of technical specifications for your storage 
system. refer to the HP Network Mass Storage System User's Manua'. part number 
C2261-90901. 
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C2224A DDS-Format OAT Drive 

HP C2224A DDS-Format OAT Drive Specifications 

Note The following information stipulates the specifications and 
characteristics of this product when installed and operated within the 
specified environmental1imits. 

Operating Specifications 

PERFORMANCE 

Data trallsfer rate (asynchronous) 

Maximum sustained: 

Maximum burst: 

Access time 

A verage random: 

183 kilobytes per second 

1.5 megabytes per second 

20 seconds l 

1 Average random access for any part of a 1.3 gigabyte DDS-format DAT 
cassette. 
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FUNCTIONAL 

Load time: 

Unload time: 

MEDIA 

Type: 

Format: 

Data capacity: 

Record size: 

C2224A DDS-Format OAT Drive 

25 seconds (from cassette inserted until ready to 
perform first command) 

10 seconds (wind tape to nOT, unthread, and eject 
cassette) 

60 meter (120-minute) DDS-format OAT 

helical-scan DDS-format digital audio tape 

1.3 gigabytes 

512 bytes 
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C2224A DDS-Format OAT Drive 

Operating Characteristics 

JlEAT DISSIPATION 

Maximum: 
Typical: 

POWER CIIARACTERISTICS 

Maximum Power: 

Typical Power: 

Maximum Current: 

Typical Current: 
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20 W (68 Btu/hr; 11 kcals/hr) 
20 W (68 Dtu/hr; 17 kcals/hr) 

120 V; 20 W (120 V I 60 II z) 
240 V; 20 W (240 V, 50 liz) 

120 V; 20 W (120 V, 60 liz) 
240 V; 20 W (240 V. 50 liz) 

120 V; 0.3 A (true rms at 120 V, 60 liz) 
240 V; 0.2 A (true rms at 240 V, 50 liz) 

120 Vj 0.3 A (true rms at 120 V, 60 liz) 
240 V; 0.2 A (true rms at 240 V, 50 liz) 



C2224A DDS·Format OAT Drive 

Environmental Requirements 

Note Because the DAT drive is a component of the C226XA-serics storage 
system product, most of the environmental specifications for the 
storage system apply to the DAT drive as well. lIowever, because the 
DAT drive is a tape device, it has more stringent limits for several 
of the environmental parameters. The requirements listed here are 
specific to the DAT drive and are used to supplement tbe general 
environmental requirements for the storage system. 

For a complete list of technical specifications for your storage system, 
refer to the liP Ndwork Mass Storage System User's Manual, part 
number C2261-90901. 

TEMPERATURE 

Operating l : 5°C to 40°C (41°F to 
104°F) 

1 DDS-format DAT cassettes should only be used at temperatures between ao c 
UOO F) and ~~ C (11:1' F). Also, do not transfer data to or from the cassette if 
the temperature is changing more than 100C per hour. J/owever, cassettes can 
be stored at temperatures down to -~OO C (-~OO F). 
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C2224A DDS-Format OAT Drive 

ALTITUDE 

Operating: 

Nonoperating: 

HUMIDITY 

Operating: 

Nonoperating: 

Maximum wetbulb temperature: 
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minimum 0 m (0 ft) 

maximum 4,600 m (15,000 rt) 

minimum 0 m (0 rt) 

maximum 15,240 m (50,000 rt) 

20% to 80% RH 
( noneondensing) 

5% to 95% RH 
( noneondensing) 

26°C (79°F) 
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Typical Current Useage for Products 
No Longer In Production 

INTRODUCTION 
The typical current useage for products no longer in production is listed in 
Table B-1. These products are not included in Appendix A. 

Table B·1. Typical Current For Products No Longer In Production 

B 

PRODUCT 100 V 120 V 208 V 220 V 240 V 
TYPE 50Hz/GOHz 50Hz/GOHz 50Hz/601lz SOllz/GOllz SOliz/GO liz 

7006 OAA/8.7A 8.lA/7.5A 4.3A/4.3A 4.5A/4.2A 2.5A/3.9A 

7920 7.7A/8.6A 6.6A/7.5A 3.3A/3.2A 3.7A/4.3A 3.4A/4.0A 

7925 8AA/7.8A 7.2A/6.6A 3.9A/3.8A 3.6A/3.5A 

Typical Current Useage for Products B·1 
No Longer In Production 



Environmental Requirements for Products 
No Longer In Production 

INTRODUCTION 
The environmental requirements for products no longer in production are 
condensed in Table C-l. These products are not included in Appendix A. 

c 

Environmental Requirements for Products C-1 
No Longer In Production 



Table C-1. 
Environmental Requirements For Products No Longer In 

Production 

7906 7920 7925 7908 
TEMPERATURE 

Recommended limit: 20 - 25.5°C 20 - 25.5°C 20 - 25.5°C 20 - 25.5°C 
68 -78°F 68 -78°F 68 -78°F 68 -78°F 

Operating limit: 10 - -:10°C 10 - 40°C 10 - 40°C 10 - -:10°C 
50 - 104°F 50 - 104°F 50 - 104°F 50 - 104°F 

JlUMIDITy2 (%) 

Recommended limit: NS 1 NS NS NS 
Operating limit: 8 - 80 8 - 80 8 - 80 20 - 80 

TILT 
Recommended limit: NS NS NS NS 
Operating limit: ± 20° NS NS <30° 

SHOCK 
Recommended limit: <0.5 g <0.5 g <0.5 g <0.67 g 
Operating limit: NS NS NS 1 g 

VIBRATION 
Recommended limit: See below3 See below3 See below3 <0.05 g rms 
Operating limit: NS NS NS <0.1 g rms 

AC POWER 
Recommended limit: See below" See below" See below" NS 
Operating limit: +5%, -10% +5%, -10% +5%, -10% NS 

EMIG 

Recommended limit: <0.1 Vim <0.1 Vim <0.1 Vim <0.2 Vim 
Operating limit: <0.5 Vim NS NS <1 VIm 

ESD 
Recommended limit: <500 V <500 V <500 V <500 V 
Operating limit: <12.5 kV NS NS <12.5 kV 

1 NS means NoJ Specified. 
21/umidity is noncoJldensing. 
3 PSD of 0.000004 g2/lIz from 5 - ~500 liz . 
.. AC power daily average not to vary more than ±t!% from nominal value. 
5 EM I denotes radiated susceptibility. 

C-2 Environmental Requirements for Products 
No Longer In Production 

7910 

20 - 25.5°C 
68 -78°F 

0- 4SoC 
50 - 113°F 

NS 
8 - 80 

NS 
NS 

<0.5 g 
NS 

NS 
NS 

NS 
+5%, -10% 

<0.1 Vim 
NS 

<500 V 
NS 



D 
Power Cord Options 

Introduction 
Refer to the figure D-l and table D-l for all power cord options. 

Power Cord Options 0·1 



OPTION 903 120V STANDARD 
MAL[ HE",A (",OLOED) rnfALE CEE 

BLACK(L) ~(L)BLACK 
GRHH (E) ~ ~ ~ (E) GR[£H 
WHilE (H) ~ - (N) MilT[ 

(8120-2371 [BLACK, 2 . .\nI) 

OPTION 904 220V STANDARD 
MAL[ HEMA (UOLDED) FEMAlE C[[ (MOLDED) 

BROWN OR BLACK (L) (l) BROWN OR BLACK 

GREEN/YEllOW ([) ~ ~ ~ ~(£) CR[[H/YElLOW 

BLUE (N) /!-' ~ (N) BLUE 

(8120-0698 [BLACK, 2.3m) 

OPTION 905 240V 

BROWN OR BLACK (L~ALE cn HIAAL£ C~E£ (t) DROWN OR BLACK 

GR[[N/YElLOW (E) -- ~ C~ - (E) GREEN/YElLOW 

LIGHT BLUE OR WHIH (N (H) LIGHT BLUE OR Will TE 

8120-1!>7!> (O.7m) 8120-1860 (1.5m) 
r-----.----------------------------------------

OPTION 906 240V 
BLUE (N) MALE SEV FEMALE CEE (L) BROWN 

GR£EN/YELLOW (E) ~ ~ ~ ~ (E) GREEN/YElLOVI 
BROWN (L)~ ~-> ~(N) LIGIH BLUE 

8120-2104 (2.Om) 

OPTION 902 240V 
LlGltT OLUE (N) MAL[ SCIIUKO fEMAlE CEE (L) BROWN 

CREEN/YHLOW (£)~J ~ ~ ~(E) GREEN/YELLOW 

DROWN (L)~ <=~ ~~ ~ (N) BLUE 

NOll; TlI[ L IGIIT BLU[ (N) AND BROWN (L) WIRES 10 TIlE /.tALE SCIIUKO 
CONNECTOR /.tAY BE CONNECTED OPPOSITE TO lIlAT SHOWN 8120-1689 (2.Om) 

[-EARTH OR SAn TY GROUND 

N-N[UTRAL OR 10[NT! r 1[0 COllOUCTOR 

L=LINE OR ACT IVE COIlOlICTOR 

Figure D·1. Power Cord Options 

D·2 Power Cord Options 



OPTION 918 120V 
MALE NOlA (MOLDED) HMALE en 

BROWN (l) (l) DROWN 

GRE[N/Y£lLOW ([)~ ~ ~ ~(E) GREEN/YElLOW 
BLUE (N) ~ ~ (N) BLU[ 

OPTION 917 240V 
"'ALE SABS 164 

GREEN/YEllOW (E ).:0 :ill 
lIGUT BLUE (N) 

BROWN (L) • 

(6120-4753 (CRAY, 2.Jml) 

fEMALE CEE 

(L) BROWN 

~ ~(E) GREEN/YElLOW 
~(N) BLUE 

8120-4211 (2.Om) 
r---------------------------------------------------.~-----

OPTION 901 240V 

MALE ASC- I 12 FE MAL [ CH 

LIGHT BLUE OR BLACK (N~ (L) LlGIIT BROWN OR REO 

GREEN/YELLOW (E) ~ ~ ~(E) GREEN/YElLOW 
lIGltT BROWN OR REO (L) ~(N) LIGHT BLUE OR BLACK 

OPTION 900 240V 

MALE BS IJ6J 

lIG"T BLUE (N)=£] • 
GREEN/YELLOW (E) _ 

LIGHT BROWN (L) I 

8120-IJ69 (2.Om) 

fEMALE C£E 

(l) L I GIlT DROWN 

~ ~ (E) GREEN/YElLOW 
~ (N) LIGUT Dl.UE 

8120-1351 (2.3m) 
.-----------~-- ------------------------------------

OPTION 912 220V 
MALE OANISU 90 OEG MOPP fEMALE CEE 

GREEN/YELLOW (N)~ J 
BLUE (E) 

BROWN (L) 

(L) DROWN 

~ ~(E) GREEN/YElLOW 

~(N) BLUE 

8120-2956 (2.Om) 

[-EARTH OR SArE TY GROUND 

N-NEUTRAL OR IDENTIfiED CONDUClOR 

L=lINE OR ACTIVE CONDUCTOR 

Figure 0·1. Power Cord Options (continued) 
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Table D·1. Power Cord Options By Country 

CTRY. CODES 
COUNTRY HP OPTION VOLTS HERTZ 

531 Afghanistan 902 220 50 
481 Albania 902 220 50 
721 Algeria 902 220 50 
951 American Samoa 903 120 50 
762 Angola 902 220 50 
357 Argentina 901 220 50 
602 Australia 901 240 50 
433 Austria 902 220 50 
467 Azores 902 220 50 
236 Bahamas 903 120 60 

525 Bahrain 900 240 50 
538 Bangladesh 902 240 50 
272 Darbados 900 240 50 
423 Belgium 902 220 50 
208 Belize (Dr. Honduras) 903 120 60 
761 Benin (Dahomey) 902 220 50 
232 Bermuda 903 120 60 
335 Bolivia 902 220 50 
793 Dotswana 900 240 50 
351 Brazil 903 120 60 

781 Dr. Indian Ocean Terr. 900 240 50 
561 Brunei 900 240 50 
487 Bulgaria 902 220 50 
546 Burma 902 240 50 
767 Burundi 902 220 50 
243 Caicos 903 120 60 
742 Cameroon 902 220 50 
122 Canada 903 120 60 
733 Canary Islands 902 220 50 
941 Canton 900 240 50 

D·4 Power Cord Options 



Table D·1. Power Cord Options By Country (continued) 

CTRY. CODES 
COUNTRY liP OPTION VOLTS IIERTZ 

244 Cayman Island 903 120 60 
754 Central African Republic 902 220 50 
756 Chad 902 220 50 
337 Chile 902 220 50 
570 China (Mainland) 901 220 50 
583 China (Taiwan) 903 120 60 
301 Columbia 903 120 60 
789 Comoros 902 220 50 
763 Congo (Brazzaville) 902 220 50 
223 Costa Rica 903 120 60 

239 Cuba 903 120 60 
491 Cyprus 900 240 50 
435 Czechoslovakia 902 220 50 
409 Denmark 912 220 50 
777 Djibouti 902 220 50 
247 Dominican Republic 903 120 60 
331 Ecuador 903 120 60 
729 Egypt 902 220 50 
211 El Salvador 903 120 60 
941 Enderbury Island 900 240 50 

738 Equatorial Guinca 900 240 50 
447 Estonia 902 220 50 
774 Ethiopia 902 220 50 
372 Falkland lsI. (Is. Malvinas) 900 240 50 
405 Finland 902 220 50 
427 France 902 220 50 
317 French Guiana 902 220 50 
790 French Indian Ocean Arcas 902 220 50 
641 French Pacific Islands 902 220 50 
283 French West Indies 903 120 50 
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Table D·1. Power Cord Options By Country (continued) 

CTRY. CODES 
COUNTRY HP OPTION VOLTS HERTZ 

755 Gabon 902 220 50 
750 The Gambia 900 240 50 
512 Gaza Strip 902 220 50 
429 Germany, Demo. Rep. (E) 902 220 50 
428 Germany, Fed. Rep. (W) 902 220 50 
749 Ghana 900 240 50 
472 Gibraltar 900 240 50 
473 Gozo 902 220 50 
484 Greece 902 220 50 
101 Greenland 912 220 50 

935 Guam 903 120 60 
205 Guatemala 903 120 60 
746 Guinea 900 240 50 
312 Guyana 903 120 60 
245 Haiti 903 120 60 
215 Honduras 903 120 60 
582 Hong Kong 900 220 50 
437 Hungary 902 220 50 
400 Iceland 902 220 50 
533 India 902 240 50 

560 Indonesia 902 220 50 
507 Iran 902 220 50 
505 Iraq 902 220 50 
419 Ireland 900 240 50 
508 Israel 903 220 50 
475 Italy 902 220 50 
748 Ivory Coast 902 220 50 
241 Jamaica 903 120 50 
588 Japan 918 100 50 
511 Jordan 902 220 50 
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Table 0·1. Power Cord Options By Country (continued) 

CTRY. CODES 
COUNTRY HP OPTION VOLTS HERTZ 

656 Kampuchea 903 120 50 
779 Kenya 900 240 50 
580 Korea, Republic of 903 100 60 
513 Kuwait 902 240 50 
553 La08 903 220 50 
449 Latvia 902 220 50 
504 Lebanon 902 240 50 
248 Leeward &. Windward lsI. 903 120 50 
799 Lesotho 900 240 50 
765 Liberia 903 120 60 

725 I.ibya 902 240 50 
451 Lithuania 902 220 50 
423 Luxembourg 902 220 50 
566 Macao 900 240 50 
759 Madeira Islands 902 220 50 
788 Malagasy Republic 902 220 50 
797 Malawi 900 240 50 
557 Malaysia 900 240 50 
745 Mali 902 220 50 

473 Malta 902 220 50 
741 Mauritania 902 220 50 
785 Mauritius 900 240 50 
201 Mexico 903 120 60 
931 Midway Islands 903 120 60 
161 Miquelon 902 220 60 
574 Mongolia 902 220 50 
714 Morocco 902 220 50 
787 Mozambique 902 220 50 
792 Namibia 902 240 50 

Power Cord Opllons 0·7 



Table 0·1. Power Cord Options By Country (continued) 

CTRY. CODES 
COUNTRY HP OPTION VOLTS HERTZ 

536 Nepal 902 240 50 
277 Netherlands Antilles 902 220 50 
421 Netherlands (Holland) 902 220 60 
614 New Zealand 901 220 50 
219 Nicaragua 903 220 50 
751 Niger 902 240 50 
753 Nigeria 900 240 50 
679 North Korea 902 100 60 
403 Norway 902 220 50 
523 Oman 902 240 50 

686 Other Pacific lsI. 903 120 60 
535 Pakistan 902 240 50 
225 Panama 903 120 60 
604 Papua New Guinea 901 220 50 
353 Paraquay 902 220 50 
333 Peru 903 220 60 
665 Phillippines 903 120 60 
455 Poland 902 220 50 
471 Portugal 902 220 50 
903 Puerto Rico 903 120 60 

518 Qatar 900 240 50 
791 Republic of So. Africa 902 240 50 
485 Romania 902 220 50 
769 Rwanda 902 220 50 
758 St. lIelena 900 240 50 
161 St. Pierre Islands 902 220 60 
417 Saudi Arabia 902 220 50 
744 Senegal 902 220 50 
780 Seychelles 900 240 50 
747 Sierra Leone 900 240 50 

0·8 Power Cord Options 



Table D-1. Power Cord Opllons By Country (conllnued) 

CTRY.CODES 
COUNTRY HP OPTION VOLTS JlERTZ 

559 Singapore 900 240 50 
770 Somalia 902 220 50 
568 Southern Asia 900 240 50 
622 Southern Pacific lsI. 900 240 50 
469 Spain 902 220 50 
735 Spanish Africa 902 220 50 
542 Sri Lanka (Ceylon) 902 240 50 
732 Sudan 900 240 50 
315 Suriname 903 120 60 
795 Swaziland 900 240 50 

401 Swedcn 902 220 50 
441 Switzcrland 906 220 50 
502 Syria 902 220 50 
783 Tanzania 900 240 50 
549 Thailand 903 220 50 
274 Tobago 903 120 60 
752 Togo 902 220 50 
274 Trinidad 903 120 60 
684 Trust Tcrr. of Pacific lsI. 903 120 60 
723 Thnisia 902 220 50 

489 'I\trkey 902 220 50 
243 Thrks lsI. 903 120 60 
718 Uganda 900 240 50 
520 United Arab Emirates 900 240 50 
412 Unitcd Kingdom 900 240 50 
760 Upper Volta 902 220 50 
355 Uruguay 901 220 50 
000 U.S.A. 903 120 60 
461 USSR 902 220 50 
307 Venezuela 903 120 60 
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Table 0·1. Power Cord Options By Country (continued) 

CTRY. CODES 
COUNTRY HP OPTION VOLTS HERTZ 

552 Vietnam 903 120 50 
911 Virgin Islands 903 120 60 
933 Wake Island 903 120 60 
764 Western Africa 902 220 50 
737 Western Sahara 902 220 50 
615 Western Samoa 901 240 50 
522 Yemen (Aden) 900 240 50 
521 Yemen (Sana) 900 240 50 
479 Yugoslavia 902 220 50 
166 Zaire 902 220 50 

794 Zambia 900 240 50 
796 Zimbabwe 900 240 50 

0·10 Power Cord Options 



Index 

A 

acoustics, 3-4 
altitude, 2·4 

effects of, 2-2 
ammonia, 2-15 

B 

basic monthly maintenance charge, 1-2 
BMMC. See basic montiy maintenance 

charge 

c 
climate 

effects of, 2-2 
conducted interference susceptibility, 2-8 
contaminants, 2·11 

corrosive, 2-13 
particulate, 2-13 

cooling requirements, 2-15 
corrosive contaminants, 2-13 

ammonia, 2-15 
halogens, 2-15 
hydrogen sulfide, 2-14 
sulfur dioxide, 2-14 
total oxidants, 2-14 

customer engineering services, 1-2 
customer responsibility, 1-2 

E 

effects of climate, 2-2 
electromagnetic interference, 2-7 
electromagnetic susceptibility, 2·7 

conducted interference, 2-8 
electrostatic discharge, 2-8 
magnetic susceptibility, 2-8 
power line irregularities, 2-8 
radiated interference, 2-7 

electrostatic discharge, 2-8 
EMf. See electromagnetic interference 
environmental requirements 

G 

list of, 2-1 
nonoperating, 3-2 
operating, 3-2 
recommended ,3-2 

ground-to-ground noise, 2-9 

H 

halogens, 2-15 
humidity 

effects of, 2-2 
hydrogen sulfide, 2-14 

L 

line dropout, 2-9 
line transients, 2-9 
long-term storage, 3-2 

M 

magnetic fields 
susceptibility to, 2-8 

magnetic susceptibility, 2-8 
maintenance services, 1-2 

Index-1 



N 
neutral-to-ground noise, 2-9 
noise 

ground, 2-9 

o 
operating environments 

controlled computer room, 3-3 
gcneral officc, 3-4 

ovcr/undcr voltagc, 2-9 

p 

particulatc contaminants, 2-13 
powcr cords, D-l 
power line distortion, 2-9 
power line irregularities, 2-8 

ground-to-ground noise, 2-9 
Iinc dropout, 2-9 
line transients, 2-9 
ncutral-to-ground noise, 2-9 
over/under voltagc, 2-9 
power line distortion, 2-9 

. powcr spectral density, 2-3 
product testing, 1-1 
PSD. See power spcctral dcnsity 

R 

radiated interference susceptibility, 2-7 
random vibration, 2-3 

Index-2 

responsibility 
customer, 1-2 

S 

shock, 2-4 
sound power level, 3-4 
sound pressure level, 3-4 
static elcctricity, 2-8 
storagc 

long-term, 3-2 
sulfur dioxide, 2-14 

T 
temperature 

effects of, 2-2 
testing 

product, 1-1 
type, 1-1 

tilting 
effects on pcrformance, 2-15 

total oxidants, 2-14 
type testing, 1-1 

v 
vibration, 2-3 

random, 2-3 
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