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INTRODUCTION

|

This manual is for customer engineers whOVhandlgé%hgTQerM;ni5Di3EﬁP?i¥§?ﬂ%@SiA{AE}3

It describes how to operate, handle and maintain- thex

This manual consists of the followingﬁsexentegﬂQghapger§;;

Chapter 1 GENERAL INFORMATION::
Chapter 2 INSTALLATION
3

Chapter OPERATION AND CHECKOQUT*
Chapter 4  SYSTEM INSTALLATION
Chapter 5  MECHANICAL ASSEMBLIES:
Chapter 6  DATA FORMAT

Chapter 7 INTERFACE

Chapter 8 LOGIC CIRCUIT

Chapter 9  SERVO CIRCUIT

Chapter 10  READ/WRITE CIRCUIT

Chapter 11 VFO CIRCUIT

Chapter 12 DC POWER SUPPLY UNIT

Chapter 13 MAINTENANCE

Chapter 14 ELECTRICAL TEST AND ADJUSTMENT
Chapter 15 TROUBLE SHOOTING

Chapter 16 DESCRIPTION OF ICs

Chapter 17 SCHEMATICS
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CHAPTER 1 GENERAL INFORMATION

1.1 GENERAL DESCRIPTION

The M2351 Disk Drive is a compact state-of=-the-art moving heéd disk drive with a
storage capacity of up to 474 megabytes (unformatted) in a rery compact package.
It uses Winchester type heads and platters, allowing Higher recording density,
data transfer rate, and greater reliability, while offering a faster access time.
The media is non-removable. This drive is appropriate for large capacity, high

speed data storage in an online and/or batch system.

Model M2351A is of the Non-Fixed-Head type, and model M2351AF is of the Fixed-Head
type with an unformatted fixed-head capacity of 1.69 megabytes to further improve

the system throughput.

Higher cost performance and improved reliability can be achieved in computer

systems that utilize M2351 disk drives.

The drive is designed to meet the following standards:
1. UL478 Electronic Data Processing Unit and Systems.

2. CSA C22.2 No. 154-1975 Data Processing Equipment. (Under investigation)

Note: '"0ld version" denotes M2351A (~ #1898) and ''New version'" denotes

M2351A (#1899 ~). Regarding to M2351AF, all drives are “New

version'.

Fig. 1.1=1 External View of M2351A/AF
BO3P-4655-0001A. ..D ' 1-1




1.2 FEATURES

(1) Large Capacity and High Perfd}mancé ,
- 474 megabytes of unformatted datz can be stored on six disks.
~ The :M235Y disk drive provides exceedingly high performance characteristics such

as 1.859 megabytes.per second data transfer, 18 milliseconds average access

time, and 7.58 milliseconds average latency time.

B - U T - S - T L 2L

(2) Comﬁéét Siéel

The disk drive unit configured with Disk Enclosure (DE), DC power supply and LSI

circuits, is available for mounting in a standard 19-inch rack.

(3)  High Reliability

The disk enclosure includes a rotary actuator, a direct-drive spindle motor, the
magnetic heads, disks and carriage. A completely sealed self-contained airflow
system is used within the DE to assure a clean environment for low-flying heads,

thus ensuring very high reliability.

(4) High Serviceability
- The DE can easily be removed for replacement in the field by CE.

- Serviceability is further improved by diagnostic information provided on the
maintenance-aid display and/or sense information provided by the interface

signals.

(5) Maintenance=free

The M2351 disk drive requires substantially reduced maintenance because of the
completely sealed DE, a direct-drive DC Spindle motor and highly reliable printed

circuit boards.

(6) Other Features

- High recording density with state-of-the-art technology
A recording density of more than 107 bits per square inch is achieved with the

advanced head and disk.

1-2 , ' BO3P-4655-0001A...B




Low power consumption

Less than 0.62 KVA is required despite the large storage eapac1tv,

PN OF B i

Fixed-head model

The M2351AF has a fixed=head area of 1. 69 megabytes (unformatted) capacity
The data in this area can be accessed without positicnimg time:delkay Baf Srish”

only latency time delay, thus providingihighfsystemithfomgmuw«? fasrsm YOz L2

£

s

- FEETSVI Zelllgelllim i\ bias

Dual channel feature

This option- permits two controllers to access the same disk drive so that: a
5Tt

file can be shared by two different systems.

Lo b STa s L
EE pf

booerr -

Modified SMD Interface -
The interface signals between the controlIer and the dlsk drlQe are pertlallv
‘modified from the standard SMD interface to agree with higher track capacity

and higher maintainability.

The following are the major modified items.

(1) Data transfer rate : s =
(2) Track capacity 5 2
(3) Timing of Read/Write operation £rT

(4) Addition of Tag 4 and Tag 5

i

oy
J

BO3P-4655-0001A...B
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Front Panel Color : Light Beige
° 5> Weight : 143 Lbs (65 kg)

10.4

4-M4 -

" * Metric System

The 19-inch rack must meet with
following specification:

E..LA/RS-310-C Standard

|
|
i [ Inch]
|

Service Clearance
By T s

Fig. 1.1-2 Physical Dimensions
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1.

3

PERFORMANCE SPECIFICATIONS

Table 1.3-1  Specifications of M2351A/AF

/Drive (MB)
Capacity

471}2 (Unfgrmatted)

/Track (KB)

g s

28.160 (Uifarmatted)

Configuration of Disks and Heads

Fixed heads |~

VVfV'

- }19: }1-8.“

- /N -

5 et 1TL10

>§15§14'

4 £13£L 12 !
1110 L Data

3 9 8 heads
7 X6
5 L4

2 T3

,1 1 /0 7

Servo

N } head

Fixed Head Tracks

60 (3 Cylinders)'

(M2351AF Only) Capacity (MB)

1.69 (Unformatted)

Rotational Speed (RPM) 3,961
Latency (ms) 7.5
Diameter (Inch) 10.5
Disk
Number 6
/Drive 20 + 1 (Servo)
Heads
/Surface 2
Cylinders 842
Data Transfer Rate (MB/sec) 1.859
Maximum 35
Positioning Time Average 18
(ms)
Minimum 5
Track Density (TPI) 880
Bit Demsity (BPI) 12,800
on interface NRZ
Data Coding
' on disk surface MFM

BO3P-4655-0001A...8B
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: |
|
10 4 : ,
| |
5 ______Minimum: :
Position- | |
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Ready
v
:.
! 9
4000 4o : 3,961 RPM+2%
I
!
I
3,000 + |
|
|
|
|
2,000 T :
l
I
1,000 + !
|
|
t ~- — + + —+ - Second
0 10 20 30 40 50 60 90
Start Stop

Fig. 1.3=2

Spindle Start/Stop Time
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1.4

ENVIRONMENTAL SPECIFICATIONS

Table 1.4-1 Environmental Requirements

. . Operating
. Storage or transmit On Site .
Environment . : . . 0ffice
in packaged form Non-Operating .
Environment
Temperature¥* Within 24 More than 24
Hours Hours 23°F ~.140°F | S50°F n 104°F
S40°F & 140°F | 23°F A 140°F | (727C607C) ) (107Cn 407C)
(=40°C ~ 60°C) (=5°C % 60°C) Max change Max change
Max change Max change 18°F/Hour 18°F /Hour
36°F/Hour 18°F/Hour (10 Q/Hour) (10°C/Hour)
(20°C/Hour) (10°C/Hour)
Humidity 5% ~ 957 RH 207% ~ 80% RH
Non-condensing Max change 10%/Hour
Non-condensing
Vibration 3G (When locked for 0.2G 0.2G
shipment) (10Hz ~ 500Hz) (5Hz ~ 50Hz)
16 -
(50Hz v 500Hz)
Shock 5G (Max. 30 ms) 3G (Max. 10ms) | 2G (Max. 10ms)
Altitude 40,000 FT (12,000 m) 10,000 FT (3,000 m)
Dust 0.168 mg/m3 (Stearic Acid Standard)
Air flow —_— 2.5 m>/min.
Acoustic —_— 60 dBA

BO3P-4655-0001A...C
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1.5 POWER SPECIFICATIONS
Table 1.5-1 Power Requirements (Typical Values)
Voltage Frequency Current (Aac) Power Consumption (E?EZI?ISSIE;E;OH
. - oy B e — R P
(VacilOé) (HZ*ZHZ) Starting®* |Running (KvA) Hour) Hour
100 | 50/60 . T 15.7/5.4 0.57/0.54 460/420(1,800/1,600
120 60 . | 40 | 4.6 0.55 430 1,700
220 50 2.8 0.62 510 2,000
240 50 2.6 0.62 510 2,000

* Starting current is specified as the maximum transient current

lasting one=half cycle of the input AC power.

1-8
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1.6 CABLE AND CONNECTOR SPECIFICATIONS,
Table 1.6-1 Cables and Connectors
Cable Connector (Supplier)
Specification Supplier Drive Side Cable Side
A-Cable Zo = 100100 SPECTRA FUJITSU | FUJITSU .
(60-Pin) 28 AWG STRIP FCN-704P060-AU/L FCN=707J060-AU/B
7 Stands 455<248-60
100 FT. Max. 3M 3M
3472-2303 3334-6010
B-Cable Zo = 100109 ANSLEY FUJITSU FUJITSU
(26-Pin) 28 AWG 174=26 FCN=705P026=AU/L FCN-707J026-AU/B
7 Stands
50 FT. Max-. 3M 3M
3429-1303 3399-6010
Power See Figure 1.6-1
Cable A & ’
Power .
Cable B See Figure 1.6-2
Power .
Cable C D See Figure 1.6-3
3-F7-ACTRAT-24
\
2 X AWG# 16. \\
\,\\
= AWG#20
(=
©!
t
R\ !
DY i
!
|
‘ N
—BLACK L (100 FT. Max.)
- - T T 1 [INCH]
Fig. 1.6-1 Power Cable A

BO3P-4655-0001A...C
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3-F7-ACTRAT-24

WHITE
2 x AWG#16.

GREEN

AWG#20

| 9043

L (100 FT. Max. |
¢ Max.) - [INCH]

Fig. 1.6-2 Power Cable B

3-F7-ACTRAT-24

WHITE
3xA WGH#18.
/ GREEN/YELLOW
[aa)
o
o |
el
I {
) Q 1
|

BLACK

L (13.5 FT. Max.)

Fig. 1.6-3 Power Cable C v D

1-10 ‘ BO3P-4655-0001A...C
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1.7 OPTIONS
Table 1.7-1 Option List
No. Name Specification Remark
1 B660-1065-T006A Non-shield | Cable length can be
A-Cable specified from 0.5 m to
2 B660-1954-T9044A Shield 30 m in 0.5 m increments
3 B660-1065-T008A | Non-shield | Cable length can be
B-Cable specified from 0.5 . m to
4 B660-1954-T903A Shield 15 m in 0.5 m increments
5 Power Cable A B660-1055-T0274A Cable length can be specified from
(UL only) l1mto 30min 0.5 m increments.
(100/120 Vac only)
6 Power Cable B B660-0620-T387A Cable length can be specified from
(UL, CSA) lm¢to 30min 0.5 m increments.
(220/240 Vac only)
7 | Power Cable C B660-1055-T033A L=2.5m, (100/120 Vac only)
(UL, CsaA)
8 | Power Cable D B660-1055-T034A L = 3.5m, (100/120 Vac only)
(UL, CsA)
9 Power Cable E B660-1055-T035A L=4.5m, (100/120 Vac only)
(UL, CSA)
10 | Line Terminator | B16B-4870-0010A#U | Note that two line terminators are
(TCAMU) required in dual channel system.
11 Dual Channel BO3B-4655-0100A
Option
12 Slide Guide B030-4655-V100A
Option
13 Front Panel B210-1435-X012A
Option
14 Operator Panel | N860-3346-T001
Assembly B
15 Hour Meter B61L-0140-0011A 10,000 hours
#10000

BO3P-4655-0001A...D




Note that the Fixed-Head is not an option but a model change from the Non Fixed-
Head drive.

Non Fixed-Head Drive; M2351A (BO3B-4655-B002A)

Fixed Head Drive ; M2351AF (BO3B-4655-B003A)
When M2351A or M2351AF is ordered alone, it does not include the front panel,
operator panel, etc. listed in Table 1.7-1.
A-, B- and Power Cable A, B length must be specified by adding comment behind the
cable specification.

Example: B660-1065-T006A #10.5 m (A-Cable, 10.5 meters)
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1.8 SPARE PARTS

Table 1.8-1 Recommended Spare Parts List

Quantity

No. Name Specification MTBE RM ETR Remarks
; : (K-hours) (mo.)
A | AF
. M2
DE Assembly | B030-4610-TO0SA 1| - 30 | R | 4 M2351A
A (£1~21898)
| Non-fixed
DE Assembly | B030-4610-TOO7A ] 30 R | 4 Reads e Ma3s1a
Assembly ‘ - 2 (£1899~)
DE Assembly | B030-4610-TO06A -1 30 R 4 -
- Fixed
= 2351 /
DE Assembly | B030-4610-T008A | — | | 30 | R | 4 |Deadstyee %“13;; AF
3 | DC Power B14L-5105-0073A Lo 100 R | 4
Supply
4 | Line Blower | B9OL-1200-0101A 1| 200 - -
5 | Operator Panel | \0 0 2546.T001 1Ll 200 R | 3
Assembly
M2351A
) ) (#1~%1898)
- - A=U
PCB TVHMU | BI6B-813C-0010A=U | 1 | 1 180 R 3 M35 AF
Power ( - )
6 Amplifier
M2351A
PCB TVKMU | B16B-8800-0010AZU | 1 | 1 180 R | 3 (=1899~)
: - M2351AF
#1~)
7 | PCBRFJAU | C16B-5500-09902U | 1 | 1 110 R 3 | Read Amplifier
8 | PCBSVIAU | C16B-5501-0010%U | 1 | 1 90 R 3 | Servo Circuit
9 | PCB 512398 | C16B-5123-0080%U | 1 | 1 210 R 3 | Logic Circuit
10 | PCB DQEMU B16B-8140-0010A=U 1 1 250 R 3 Interface Circuit
11 | PCBHGAMU | B16B-7830-0010A%U | 1 | 1 830 R 3| Indicator Unit
12 | PCBBQGMU | B16B-8160-0010A=U | 1 | 1 720 R 3 | Back Panel
13 | PCBDQFMU | BI6B-8150-0010A=U | (1) | (1) | 200 R 3 | Interface Circuit
’ ’ “ (Dual Channel Option)
14 | Air Filter B9OL-0400-0303A 1 - - -
< C60L-0020-0001 Used in DC Power Supply
15 | Fuse =MPOS bl - T T 054)
BO3P-4655-00014. ..D C1-13




Notes: MTBF; Mean Time Between Failures (K-hours)
RM ; Repairable Mark (R; Repairable)

ETR ; Estimated Time To Repair (month) in Japan
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1.9 _MAINTENANCE TOOLS AND EQUIPMENT

Table 1.9-1 Maintenance Tools and Equipment

No. Tools and Equipment Specification Remark
1 Extension Cable B660~1060-T072A#L510R0 20 pins

2 Extension Cable B660-1060-TO074A#L510R0 50 pins

3 Extension Unit €960-0030~T029

4 Extractor €960-0300-T001 One reqﬁired
5 Oscilloscope TEKTRONIX‘475, or equivalent

6 Oscilloscope Probe TEKTRONIX P6053B or

(X10) equivalent

7 Digital Multimeter

8 Screwdriver

9 Hexagonal Wrenches Metric system
10

11

12

13

BO3P-4655-0001A...B
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1.10 RELIABILITY AND SERVICE GOALS

(1) MTBF
MIBF is defined as follows.
MIBF = operating.time/the number of troubles the unit suffered

Operating time is the total time duration during which the power is ON except
during maintenance work. Trouble of the unit means trouble that requires either
repairs, adjustments, or replacement. Mishandling by the operator, power failure,
control unit trouble, cable trouble and trouble due to bad environmental

conditions are not included.

The MTBF of M2351A/M2351AF is more than 10,000 hours estimated value after an

initial period of 200 hours.

(2) MITR

MITR is the average time a well-trained service mechanic should take to diagnose
and repair the trouble. The M2351A/M2351AF are designed for an MITR of 30 minutes

or less.

(3) Preventive Maintenance Time

The air filter should be cleaned or replaced at one year intervals, or as

required.

(4) Component Life

M2351A/M2351AF need not be overhauled for the first five years.

(5) Power Loss

If an abnormal condition occurs when the AC power is turned off, nothing happens
to the data stored in the disk. However, if the power failure occurs during a

WRITE operation, that data is not guaranteed.

1-16 BO3P-4655-0001A...B
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(6) Read Error

Prior to determination of the read error rate, the data must be verified as

correctly written and all identified media defects must be deallocated or skipped.

- Recoverable Error Rate ..... 10 x 107*!

While reading 10!! bits of data, less than 10 read errors would be encountered
which are recoverable in 4 retries without using the ECC functions and the

offset operation.

- Unrecoverable Error Rate ... 10 x 107!*
While reading 10'* bits of data, .less than 10 read errors would be encountered

which are unrecoverable in 5 retries without using the ECC function.

Retry routine; after 4 times of re-reading with and without offset, RTZ must

be performed.
(7) Seek Error Rate ..... 1 x 1077

(8) Quality Standards of Media at Shipment (Summary)
-~ The number of defects per DE shall not exceed 500.

- The number of defective tracks per DE shall not exceed 30.

(A track containing two or more defects is defined as a defective track.)
- Head O and 1 at cylinder O should be perfect tracks.

Refer to Chapter 5.3 for detail.
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CHAPTER 2 INSTALLATION

2.1

STORAGE

When the drive is stored for a prolonged period, avoid locations where the environ-

ment is extreme. Stored units should be properly packed and can be stored stacked

vertically, two high. When the temperature difference between storage (or shipping)

and the unpacking environment exceeds 20°C (36°F), the unit should be allowed to

remain in packaged form for more than 3 hours to avoid condensation when unpacking.

2.2

(D)

(2)

UNPACKING

The M2351 is shipped in a carton surrounded by shock absorber as shown in
Figure 2.2-1. (Note: the shipping carton is intended to be reuseable.) To
unpack the unit, first the carton flaps to the left and right and then take
out the unit. Do not grasp the front panel or cover of the unit to lift - use
the sub-frame at the bottom to avoid the possibility of sub-assembly damage.

Take care to move the unit carefully to avoid abrupt impact or shock.

After unpacking the drive, check for scratches or dents. Remove the cover,

(Figure 2.2-2) and visually inspect inside the drive as follows:
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Upper pad

Polyethylene bag

Under pad

Nylon band

Carton

(a) 1Inner packaging

@ Inner package

Corner pad

Carton

(b) Outer packaging

 Figure 2.2-1 Exterior View and Construction of Carton

[
I
[N

BO3P-4655-0001A...D




(a) 01d version

Figure 2.2-2 Cover Removal
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Vibration preventive bloc

(b) New version

Figure 2.2-2 - Continued

.D
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2.3 ROTARY ACTUATOR UNLOCKING/LOCKING

r _______ l—‘_,—lv\——ﬂ ______ ﬁ
l A J |
| ;/-‘} (-—\I :
’ \ |
| L \ | |
, N !
[ Lo\~ |
| . | "‘\\ 7“ -: Locking |
Ll oSl
I

o]
o
o
o
)|

Lock Plate —-————<

Interface PCB U Power Supply

: \——— ;crewA ————/ :’/
N

Figure 2.3-1 Rotary Actuator Unlocking/Locking
(Top View)

(1) Unlocking

This mechanism can be readily viewed from the rear of the drive by looking over the

Interface PCB.

Loosen Screw A (by means of a phillips screwdriver, 8 inches or longer), sufficient-
ly to free the screw tip from the hole in the Lock Plate. Jith the screwdriver,
rotate the Locking Lever to the Unlocked position (Hole B), and secure in that

position by gently tightening Screw A. (Refer to Figure 2.3-1)
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(2) Locking

This mechanism can be readily viewed from the rear of the drive by looking over the

’ (

Loosen Screw A (by means of a phillips screwdriver, 8 inches or longer), sufficient-

Interface PCB.

ly to free the screw tip from the hole in the Lock Plate. With the screwdriver,
rotate the Locking Lever to the Locked position (Hole A), and secure in that

position by gently tightening Screw A. (Refer to Figure 2.3-1)
(a) Check for loose or missing parts, or foreign matter.
(b) Check that the PCB's are properly seated in the correct positions.

(¢) Check that all connectors are secure and no cable chafing damage has
occurred.
After inspection, (prior to operating the drive), unlock the rotary acutuator and

secure in the unlocked position. (Refer to Figure 2.3-1) And then, lift the card

cage vertically rotate over the side. Remove the vibration preventive block under

the DE housing.

(3)  Packing

Prior to packing the drive, insure that the rotary actuactor locking mechanism is
secured in the locking position, (Refer to Figﬁre 2.3-1) and the vibration prei,
ventive block properly inserted under the DE housing (Refer to Figure 2.2-2).
When reshipping the drive, place it in a polyethelene bag and repack it in the

Original carton with shock absorbers. (Refer to Figure 2.2-1)
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2.4 SLIDE/MOUNTING INSTRUCTIONS

The drive can be slide-mounted in a standard 19-inch rack or built into a system

cabinet. Installation procedures follow, and are illustrated in Figure 2.4-1.
(1) Slide Rail Installaﬁion and Mounting

a. Extend the slide guide and release from slide rail.

b. Imnstall the slide gﬁide (as shown) in the l9—inch‘rack or cabinet,

c. With both the slide guides installed and extended, lift the drive (with
slide rails already attached) onto the extended guides. Be sure the

rail is correctly seated and latched in the guide.

NOTE: The drive weight approximately 143 1lbs (65 kg), and requires at least

two people to install.

(2) Drive Removal

a. Fully extend the drive from the rack. Release the latching mechanism

and, with a lifting-forward motion, lift the drive off the slide guides.
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Slide rail

Slide lock

(Press to Release)

Figure

Left Slide Guide

Rack Mount Striker

2.4-1 Rack Mount Installation
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CHAPTER 3 OPERATION AND CHECKOUT
3.1 DC POWER SUPPLY UNIT

Control panel of the DC power supply unit is shown in Figure 3.1-1.

s T
% @-s.2vadi(@-12v adj
240V
| ® nov1A @-wm @O~+12v adj
I 22ov)
/2 @ LO?V ‘ . REMOTE @+svrdi
240V
3| @ 22 v1B TRM2
120V @ | LOCAL
ol @ {130V 2 r
ooy [ ® | For CNP66
si| @ {220v7
ot e w FAN ALM
6/ @ livov? guch —
B ?jﬁ‘v"l 3| @ | Fo2 FAN ALM
“Vp n ? -
4
8f_@ Jioov b ALM
<) sl ® |- (FI) 0.5A
= MAIN LINE SWITCH
\— @
|

Figure 3.1-1 Control Panel of DC Power Supply Unit

(1) Main Line Switch (Non-Fuse Breaker)

Supplies AC power to the unit. If one of following failures occures, it goes off.
- Over current in the AC input
- Over current or voltage in the DC output
- Fan (Line-Blower) Alarm
- Over Temperature of the heat sink or of the transformer in the DC power

supply unit.

(2) Fan ALM (Fuse)

Indicates fan alarm of the line-blower.

(3) Remote/Local (Switch)

When this is set to Remote, the spindle motor starts/stops rotating in accordance
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with the commands (Power Sequence Pick/Hold) issued from the controller. When
set to Local, rotation is under the control of the Start switch on the operator

panel.

(4) TRM 1 (Terminal)

The taps on this terminal must be changed in accordance with the voltage and

frequency of AC input power, as shown in Table 3.1-1

Table 3.1-1 Tap Number to be shortened

Tap Number
H
Vac (Hz) a) - (8) ©) - (D)
100 (50/60) 2 - 4 6 - 8
120 (60) 1 -4 6 - 7
220 (50) 2 -3 5 =17
240 (50) 1 -3 5 -7
(5) TRM 2 (Terminal)

FGL ..... Frame Ground

SG ..... Signal Ground

FG2 ..... Frame Ground with a 510 k{2 resistor

ALM ..... Alarm Output (not used)

The Frame Ground and Signal Ground are completely isolated in the drive, and they

are provided as FG1l/FG2 and SG on this terminal.

As shown in Figure 3.1-2, FGl is a frame ground itself, but FG2 is a frame ground

to which a 510 k resistor is provided in DC Power Supply.

FG1 — Frame Ground

1

l

SG QF}———— Signal Ground

FG2
510 KQ DC Power Supply

L

Figure 3.1-2 FG1l/FG2 and SG
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At the time of shipment, SG and FG2 are connected with a shorting plate.

Refer to Chapter 4.3 on the operation.

(6) Volt ADJ (Variable Resistors)

Although adjustment should not be required, variable resistors are provided to

adjust the -5.2, =4, £12, -5 Vde output voltages within the tolerance specified,

if necessary.

3.2 INTERFACE PCBs

(1) INTERFACE PCB ----- DQEMU (B16B-8140-0010A#U)

Drive logical address O to 7 can be set with three positions of the switch in

binary code as shown in Table 3.2-1.

[ cnpas | | CNP45 B

\, Drive Address Switch (OLD)

Drive Address Switch (NEW)

ﬂ/ [0] 81
] Switch

[ CNP42

! CNP43 1) r CNP4l ]
2y ]

Figure 3.2-1 Drive Address Switch

W)

|

NP47

(NI

/)

0 Z0
C
| N——
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Table 3.2-1 -Drive Addressing

Drive Address “Switch Position
1 2 3 4
0 OFF OFF OFF
1 ON OFF OFF
2 OFF ON OFF
3 ON ON OFF Not
Used
4 OFF OFF ON -
5 ON OFF - ON
6 OFF ON ON
7 ON ON ON

(2) DUAL CHANNEL INTERFACE PCB ----- DQFMU (B16B-8150-0010A#U)

(CCRP3d ] CNPSS

{CNP57 | [ -CNPS9 |

[ense |

; DISA-NRMA

/ ~RLTM-ABSL
/’ /  DISB-NRMB

: [e] TB1
g
b O\ O\L CNP52 J

RSVA LED _MCNPﬁS\{L CNPS1 '

[enez ]

/" -~ \x________
SLDA LED SLDB LED
RSVB LED
/

DISA IRLTM|DISB

21019

NRMA[ABSL [NRMB
RSVA [SLDA[RSVB[SLDB |
CNP51/53
QO O O 0O

=

Figure 3.2-2 Switches and Indicators
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LEDs

(1) RSVA (Channel A Reserved) ---—-—- Orange

Indicates that the drive is reserved by A-channel.

(2) SLDA (Channel A Selected ) -~—-- Green

Indicates that the drive is selected by A~-channel,

(3) RSVB (Channel B Reserved) «=—=- Orange

Indicates that the drive is reserved by B-channel.

(4) SLDB (Channei B Selected) ——==- Green

Indicates that the drive is selected by B-channel.

Switches

(1) DISA - NRMA (Disable A - Normal A)

Disconnects or connects the interface signals of A-channel.

(2) RLTM - ABSL (Release Timer - Absolute)

When the switch is at RLIM side, reserved status will be released 500 ms after
Unit Select Command if the Release Command has not already been issued. When the
switch is at ABSL side, reserved status can be released only by the Release

Command.

(3) DISB - NRMB (Disable B - Normal B)

Disconnects or connects the interface signals of B-channel.

w
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3.3 LOGIC PCB ----- (C16B-5123-0980#T)

Short circuits (SHO9) and jumper plugs for setting sector count and changing

interface requirements are provided.

T T T T T L T T ] ——
M7 6 5 4 3 2 1 F
LA
B
SHO9 (AET) IC
Intertace 13
Modification |E
I3
G
IH[o] A
J
1K
L
-lh\ld 00000000
, - S =
Gt P 09 16
9 Q0 0 00000
R SHO09 Jumper
.SE 1 plug
SHO9 (BCT) A
S T B
d 9 Sector -C
/S.H.OLBLD_COUN D
co2 ¢ SHO2 (BET) ) - B
F
G
H
- . 1

( ) indicates locaticn of short circuit on the PCB.
Figure 3.3-1 Sector Count and Interface Selection
Removal of the Logic PCB is required to set the sector count or change the

interface options. This is accomplished with the extractor tools provided with

the drive (refer to Table 1.9-1, item 4) as shown below.
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"
',,.-——’”'—’ffd v ////;>
///// O —
Card Cage e \

A
/

EAD

I PCB

Extractor Tool

Figure 3.3-2 PCB Removal

(1) Interface Changing

The interface can be changed by shorting the appropriate pins with jumper plugs,

as shown below.

Table 3.3-1 Interface Selection

Pin number to ADefault ,
Item Function
be shortened mode
Incorporate - 03 - 02 o Enable
TAG4, 5
Status Capability 03 - 04 ) Disable
Operation of 06 - 05 Seek End is not issued after
Seek End status Offset Command is reset.
06 - 07 o Seek End is issued after
. Offset Command is reset.
Response of Unit 10 - 09 ) Unit Ready is issued even if
Ready : the drive is in a fault
condition.
10 - 11 Unit Ready is not issued when
the drive is in a fault
condition.
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3.4 SECTOR COUNT

The number of bytes per sector in Fixed Sector Format is determined by the

location of jumper plugs according to the following table and example. .

Example; 9 Sectors/Track

Bytes/Track _ 28,160
Sectors/Track 9

Bytes/Sector = = 3,128.89 -

If the above calculation results in a remainder, round it off to the next

integer, i.e., Bytes/Sector = 3,129

Set this figure minus one with jumper plugs to allow the Byte Counter to start

counting from zero.

3,129-1 = 3,128 = 2,048 + 1,024 + 32 + 16 + 8
BE7 BD7  BCY

Therefore, jumper plugs should be placed on pins 13 - 12 and 10 - 9 of BE7,
pins 06 - 05 and 03 - 02 of BD7, and pins 13 - 12 of BC7. However, those pins
representing byte-count value not appearing in the calculation must also be

jumpered (the complementary position).

In this case, the number of bytes in the last sector is calculated as follows.
28,160 - 8 x 3,129 = 3,128

Namely, the last sector is one byte shorter than the others.
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Table 3.4-~1

SECTOR JUMPER POSITIONS

Setting of Sector Count

Printed Circuit Board, LOGIC 512398

— —
Cco2 BO?2
9 8/9 8|9 8|9 8 . aon 9 8
| JUMPER STATES |
' g
16 1]i6 1 Ji6 16 ! ;";’ (;'4' ! 16 1
. R . - E '
BI7  BE7T BD7 BC7 ; ;?o 1311 : ALT
Lo 230 - 1314
Sector Location Location Location . Location Bytes
Count BC7 BD7 BE7 BF7 Per Sect/Last Sect
am 1 2 4 8 16 32 64 128 256 512 1024 2048 4096 8192 16384 spare
t 23 56 910 12-13 23 56 9-10 1213 23 67 9-10 1213 34 56 910 13-14 28160
2 23 56 910 12:13 23 56 9-10 12-13 34 56 9-10 1314 23 56 10-11 13-14 14080
3 34 56 10-11 12-13 34 56 10-11 1213 34 67 910 1314 34 56 10-11 13-14 9387/9386
4 23 5.6 910 1213 23 56 9-10 13-14 23 56 10-11 1213 23 67  10-11 13-14 7040
523 56 910 1213 23 56 9-10 12-13 23 67 9-10 1314 23 67 1011 13-14 5632
6 23 67 910 13-14 23 6-7 9-10 13-14 34 56 10-11 1314 23 67 10-14 13-14 4694/4690
7 34 56 910 13-14 23 56 10-11 1213 23 56 9-10 1213 34 67  10-11 13-14 4023/4022
8 23 56 910 1213 23 56 10-11 1213 23 67 9-10 1213 34 67 10-11 13-14 3520
9 34 6-1 10-11 12:13 23 56 10-11 13-14 34 67 9-10 1213 34 67  10-11 13-14 3129/3128




w
i
—
(@]

g°° "VI000-669%-de0d

'

Sector Location Location Location Location Bytes
Count oBC? BD7 BL7 BIF7 Per Sect/Last Sect
Q" 1 2 4 8 16 32 64 128 256 512 1024 2048 4096 8192 16384 spare
10 2-3 5-6 9-10 12-13 23 5-6 9-10 12-13 3-4 5-6 10-11 12-13 34 6-1 10-11 13-14 2816
11 2-3 5-6 9-10 12-13 2-3 5-6 9-10 12-13 2-3 6-7 10-11 12-13 34 6-7 10-11 13-14 2560
12 34 5-6 10-11 12-13 34 5-6 10-11 13-14 23 6-7 10-11 12-13 34 6-7 10-11 13-14 2347/2343
13 34 5-6 9-10 13-14 2-3 5-6 9-10 13-14 34 6-7 10-11 12-13 34 6-7 10-11 13-14 2167/2156
14 23 56 10-11 12-13 23 6-7 9-10 12-13 2-3 5-6 9-10 13-14 3-4 6-7 10-11 13-14 2012/2004
15 23 6-7 . 9-10 13-14 23 6-7 9-10 13-14 23 5-6 9-10 13-14 34 6-7 10-11 13-14 1878/1868
16 2-3 5-6 9-10 12-13 23 6-17 9-10 12-13 34 5-6 9-10 13-14 34 6-1 10-11 13-14 1760
17 34 6-7 10-11 12-13 2-3 5-6 9-10 13-14 34 5-6 9-i0 13-14 34 6-7 10-11 13-14 1657/1648
18 3-4 6-7 9-10 12-13 2-3 6-7 10-11 13-14 34 5-6 9-10 13-14 34 6-7 10-11 13-14 1565/1555
19 34 5-6 10-11 12-13 34 6-7 9-10 12-13 23 6-7 9-10 13-14 34 6-7 10-11 13-14 1483/1466
20 2-3 56 9-10 12-13 2-3 5-6 9-10 13-14 23 6-1 9-10 13-14 34 6-7 10-11 13-14 1408
21 34 6-7 9-10 12-13 2-3 5-6 10-11 13-14 23 6-7 9-10 i3-14 34 6-1 10-11 13-14 1341/1340
22 2-3 5-6 9-10 12-13 2-3 5-6 9-10 12-13 34 6-7 9-10 13-14 34 6-7 10-11 13-14 1280
23 3-4 6-1 10-11 12-13 34 6-7 9-10 12-13 34 6-7 9-10 13-14 34 6-7 10-11 13-14 1225/1210
24 23 6-7" 9-10 13-14 2-3 6-7 10-11 12-13 34 6-7 9-10 13-14 3-4 6-1 10-11 13-14 1174/1158
25 3-4 5-6 9-10 13-14 34 5-6 9-10 13-!4 34 6-7 9-10 13-14 34 6-7 10-11 13-14 1127/1112
26 2-3 5-6 10-11 12-13 23 5-6 10-11 13-14 34 6-7 9-10 13-14 34 6-7 10-11 13-14 1084/1060
217 34 5-6 10-11 13-14 23 6-7 10-11 13-14 3-4 6-7 9-10 13-14 34 6-7 10-11 13-14 1043/1042
28 2-3 6-7 9-10 12-13 34 5-6 9-10 12-13 2-3 5-6 10-11 13-14 3-4 » 6-7 10-11 13-14 1006/998
29 23 5-6 10-11 12-13 34 6-7 9-10 12-13 23 5-6 10-i1 13-14 3-4 6-7 10-11 13-14 972/944
30 34 56 10-11 12-13 34 5-6 10-11 12-13 23 56 10-11 13-14 34 6-7 10-11 13-14 939/929
31 3-4 6-7 9-10 12-13 34 6-7 10-11 12-13 23 5-6 10-11 13-14 34 6-7 10-11 13-14 909/890
32 2-3 5-6 9-10 12-13 3-4 5-6 9-10 13-14 2-3 5-6 10-11 13-14 34 6-7 10-11 13-14 880




g° " "VI000-¢<c9%—-de0d

Sector Location Location Location Location By tes
Count BC7 BD7 BE7 BIF7 Per Sect/last Sect
- am 2 4 8 16 - 32 64 128 256 512 1024 2048 4096 8192 16384 spare
33 23 B 6-7 9-10 13-14 2-3 6-7 9-10 | 13-14 23 5-6 10-11 13-14 34 6-7 10-11 1314 854/832
34 3-4 6-7 9-10 12-13 2-3 5-6 10-11 13-14 2-3 5-6 10-11 13-14 34 6-7 10-11 13-14 829/803
35 3-4 6-7 9-10 13-14 34 5-6 10-11 13-14 2-3 5-6 10-11 13-14 34 6-7 10-11 13-14 805/790
36 34 5-6 9-10 12-13 34 6-7 10-11 13-14 23 5-6 10-11 13-14 34 6-7 10-11 13-14 783/755
37 23 6-7 10-11 12-13 23 5-6 9-10 12-13 34 5-6 10-11 13-14 34 6-7 10-11 ©13-14 762/728
38 2-3 6-7 9-10 13-14 34 5-6 9-10 12-13 3-4 5-6 10-11 13-14 34 6-1 10-11 13-14 742/706
39 34 5-6 10-11 I_3-14 23 6-7 9-10 12-13 34 5-6 10-11 13-14 34 6-7 10-11 13-14 723/686
40 23 5-6 9-10 12-13 23 56 10-11 12-13 34 56 10-11 13-14 34 6-7 10-11 13-14 : 704
41 34 5-6 9-10 12-13 34 5-6 10-11 12-13 34 5-6 10-11 13-14 34 6-7 10-11 13-14 687/680
42 3-4 5-6 9-10 12-13 2-3 6-7 10-11 1273 34 56 10-11 13-14 34 6-7 10-1 I' 13-14 671/649
43 34 5-6 9-10 12-13 34 6-7 10-11 12-13 34 5-6 10-11 13-14 3-4 6-7 10-11 13-14 655/650
44 2-3 56 9-10 12-13 2-3 56 9-10 13-14 3-4 56 10-11 13-14 3-4 6-7 10-11 13-14 - 640
45 23 6-7 10-11 13-14 2-3 5-6 9-10 13-14 34 5-6 10-18 13-14 3-4 6-7 10-11 13-14 626/616
46 34 6-7 9-10 13-14 34 5-6 9-10 13-14 34 5-6 10-11 13-14 34 6-7 10-11 13-14 613/575
47 23 5-6 9-10 13-14 23 6-7 910 ' 13-14 34 5-6 10-11 13-14 34 6-7 10-11 13-14 600/560
48 3-4 56 10-11 12-13 34 6-7 9-10 13-14 34 56 10-11 13-14 34 6-7 10-11 13-14 587/571
49 34 5-6 9-10 12-13 23 5-6 10-i1 13-14 34 5-6 10-11 13-14 34 6-7 10-11 13-14° . 575/560
50 23 56 10-11 13-14 2-3 5-6 10-11 13-i4 34 5-6 10-11 13-14 34 6-7 10-11 1